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MEMORANDUM
To: Paul Stewart, AICP, SEPA Responsible Official
From: Désirée Goble, AICP, Planner
Date: January 27, 2016
File: SEP15-00576, SUB15-00572

Subject: STATE ENVIRONMENTAL POLICY ACT (SEPA) DETERMINATION
BRIDLESTONE ESTATE SUBDIVISION & REZONE

GENERAL

The subject property, located at 4600 through 4646 116™ Ave NE (see Enclosure 1), contains
17.6 acres and currently contains 5 dwelling units, numerous out building, barns and paddocks.
The applicant, Cher Anderson with KLN Construction, has proposed to (see Enclosure 2):

o Rezone the property from RS 35 (minimum lot size of 35,000 s.f.) to RS 12.5 (minimum
lot size of 12,500 s.f.), and
Subdivide the property into 35 lots, and
Eliminate the existing northern access to 116™ Ave NE, and
Relocate and widen the existing southern access to 116" Ave NE to meet the City’s right-
of-way improvement requirements while complying with all stream and wetland
requirements, and

e Fill and “paper fill” a portion of the wetland to provide road access to the property from
116th Avenue NE at the existing southern access and install the required right-of-way
improvements along 116th Ave NE, and

e Reduce and enhance wetland buffer from 75 feet to 50 feet in a limited area to allow the
require widening of the existing southern access to 116" Ave NE, and
Install a new culvert to allow the wider access to 116™ Ave NE, and
Demolish all existing structures.

ANALYSIS

The SEPA "threshold determination” is the formal decision as to whether the proposal is likely to
cause a significant adverse environmental impact for which mitigation cannot be identified. If it
is determined that a proposal may have a significant adverse impact that cannot be mitigated, an
Environmental Impact Statement (EIS) would be required.

Many environmental impacts are mitigated by City codes and development regulations. For
example, the Kirkland Zoning Code has regulations that protect sensitive areas, limit noise,
provide setbacks, establish height limits, etc. Where City regulations have been adopted to
address an environmental impact, it is presumed that such regulations are adequate to achieve
sufficient mitigation [WAC 197-11-660(1)(e) and (9)].

I have had an opportunity to visit the subject property and review the following documents:
o Environmental Checklist dated March 18, 2915 (see Enclosure 3)
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o Critical Areas Report and Mitigation Plan prepared by Wetland Solutions, Inc. and revised
on November 6, 2015 (see Enclosure 4)

e Traffic Impact Analysis Review Memo from Thang Nguyen dated April 22, 2015 (see
Enclosure 5)

e Traffic Concurrency Test Notice from Thang Nguyen dated January 26, 2016 (see
Enclosure 6)

It will be necessary to further analyze certain aspects of the proposal to determine if the project
complies with all the applicable City codes and policies. That analysis is most appropriately
addressed within the staff advisory report, which will be presented at the public hearing.

Below is an analysis of key SEPA elements identified by staff and/or brought up by the general
public (see Enclosure 7).

Transportation

The Public Works Department has reviewed the Traffic Study for the proposed development (see
Enclosure 5) and concluded that the project will not have a significant adverse traffic impact. The
project is forecasted to generate 36 net new PM peak trips. The project will be required to pay
traffic impact fees as outlined in the memo. A new traffic concurrency test notice was issued on
January 26, 2016 and will expire on January 26, 2017 (see Enclosure 6) unless the conditions
listed under Expiration are met.

Public Comment

A large number of public comments were received on this project mostly dealing with the loss
equestrian facilities (boarding, lessons, 4-H program, etc.) that previously operated on the subject
property, loss of equestrian access to Bridle Trails State Park from an equestrian facility on the
subject property, fire response times, increased traffic, fill and “paper fill” of the wetlands. The
staff report to be presented at the public hearing for the project will respond to these issues.

Karen Walter, Watersheds and Land Use Team Leader for the Muckleshoot Indian Tribe Fisheries
Division, has requested that the project treat its stormwater using enhanced treatment methods
as the stormwater will eventually discharge to Yarrow Creek, a fish-bearing water. She states
that enhanced treatment is necessary to avoid impacts to coho salmon, in particular. She
provided scientific literature to support her comments (see Enclosure 7).

Public Works Surface Water staff reviewed Ms. Walter's comments and provided the following
response regarding stormwater treatment. The other issues identified in the e-mail will be dealt
with in the Staff Report.

Kirkland concurs that treatment of stormwater s an important aspect of mitigating the impacts
of development on fish and fish habitat. Kirkland follows surface water design manuals that were
developed based on best available science, and adopts new regulations as scientific knowledge
changes. These design manuals have the intent of protecting fish and fish habitat from the
impacts of stormwater. We have reviewed requirements in the current manual that Kirkland uses,
the 2009 King County Surface Water Design Manual, as well as newer manuals that the City will
be adopting by the end of 2016. Based on that review, the Basic level of water quality treatment
will be required for all pollution generating impervious surface area in the Bridlestone Estates
Subdivision. The land use of this project does not warrant the enhanced level of water quality
treatment. Per the 2014 Stormwater Management Manual for Western WA (prepared by the WA
State Department of Ecology), enhanced treatment is only required for industrial, commercial,
and multi-family residential projects, and roads with high annual average daily traffic. This is the
standard used by the City of Kirkland. The most recent stormwater manual in our area, the 2016
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King County Surface Water Design Manual, which Kirkland will be adopting by the end of 2016,
only requires the use of enhanced treatment in high density subdivisions (with densities equal to
or greater than 8 units per acre), in addition to commercial, industrial, multifamily and some
roads. These requirements were the same in the 2009 King County Surface Water Design Manual.
The Bridlestone Estates Subdivision does not meet this high density and therefore enhanced
treatment is not warranted.

CONCLUSION

Based on my review of all available information and adopted policies of the City, I have not
identified any significant adverse environmental impacts. Therefore, I recommend that a
Determination of Non-Significance be issued for this proposed action.

ENCLOSURES

1.  Vicinity Map

2. Site Plan

3.  Environmental Checklist

4.  Critical Areas Report and Mitigation Plan prepared by Wetland Solutions, Inc.

5.  Traffic Impact Analysis Review Memo prepared by Thang Nguyen

6.  Traffic Concurrency Test Notice prepared by Thang Ngyuen

7. Karen Walter, Muckleshoot Indian Tribe Fisheries Division letter and e-mail attachment

regarding Coho Salmon

| concur D | do not concur

Comments:

?&b 1-28-2016

Paul Stewart, Acting Planning Director Date

cc:  Cher Anderson, KLN Construction, Inc., 19000 33" Ave W, Suite 200, Lynnwood, WA
98036
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SEPA ENVIRONMENTAL CHECKLIST

Purpose of checklist:

Governmental agencies use this checklist to help determine whether the environmental impacts of your proposal are
significant. This information is also helpful to determine if available avoidance, minimization or compensatory
mitigation measures will address the probable significant impacts or if an environmental impact statement will be
prepared to further analyze the proposal.

Instructions for applicants: [help]

This environmental checklist asks you to describe some basic information about your proposal. Please answer each
question accurately and carefully, to the best of your knowledge. You may need to consult with an agency specialist
or private consultant for some questions. You may use “not applicable™ or "does not apply" only when you can
explain why it does not apply and not when the answer is unknown. You may also attach or incorporate by
reference additional studies reports. Complete and accurate answers to these questions often avoid delays with the
SEPA process as well as later in the decision-making process.

The checklist questions apply to all parts of your proposal, even if you plan to do them over a period of time or on
different parcels of land. Attach any additional information that will help describe your proposal or its
environmental effects. The agency to which you submit this checklist may ask you to explain your answers or
provide additional information reasonably related to determining if there may be significant adverse impact.

Instructions for Lead Agencies:

Additional information may be necessary to evaluate the existing environment, all interrelated aspects of the
proposal and an analysis of adverse impacts. The checklist is considered the first but not necessarily the only source
of information needed to make an adequate threshold determination. Once a threshold determination is made, the
lead agency is responsible for the completeness and accuracy of the checklist and other supporting documents.

Use of checklist for nonproject proposals: [hclp]

For nonproject proposals (such as ordinances, regulations, plans and programs), complete the applicabile
parts of sections A and B plus the SUPPLEMENTAL SHEET FOR NONPROJECT ACTIONS (part D). Please
completely answer all questions that apply and note that the words "project,” "applicant," and "property or
site” should be read as “proposal,” "proponent,” and "affected geographic area," respectively. The lead
agency may exclude (for non-projects) questions in Part B - Environmental Elements —that do not
contribute meaningfully to the analysis of the proposal.

A. BACKGROUND [help]

1. Name of proposed project, If applicable: [help]
Bridlestone Estates

2. Name of applicant: [help]
KLN Construction, Inc.

3. Address and phone number of applicant and contact person: [help]

19000 33rd Ave. W, Suite 200 Lynnwood, WA 98036 1.13.15 dmg -
: [help] Contact - Cher Anderson
4 Bao cmﬂi:,.tc,? :‘;'?35‘1’2' hel Phone # 425.778.4111 x 105
5. Agency requesting checklist: [help]
City of Kirkland

6. Proposed timing or schedule (including phasing, if applicable): [heip]

Plat construction is proposed to begin in Summer/Fall 2016, subject to the approval process and market demands.

Home construction is proposed to siart thereafter with a one (2) year build out.
May 2014
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7. Do you have any plans for future additions, expansion, or further activity related to
or connected with this proposal? If yes, explain. [heip]
No

8. List any environmental information you know about that has been prepared, or
will be prepared, directly related to this proposal. [heip]

Attached are geotechnical report and data prepared by Liu & Associates, Inc., Critical Areas Report and
Mitigation Plan and Arborist Report, each prepared by Kyle Legare, Traffic Impact Analysis by Gibson Traffic
Consultants, and Technical Information Report by Triad Associates.

9. Do you know whether applications are pending for govemmental approvals of other
proposals directly affecting the property covered by your proposal? If yes, explain. [help]
No

10. List any government approvals or permits that will be needed for your proposal, if known. [help]

Pretiminary Subdivision, Rezone, SEPA determination, drainage plan approval, water/sewer construction plan
approval, grading permit, detention vault and retaining wall permits, final plat approval, forest practice permit,

SFR building permits
1.13.16 dmg - state and federal wetland permits/authorizations are required for direct wetland filll

11. Glve brief, complete description of your proposal, including the proposed uses and the size
of the project and site. There are several questions later in this checklist that ask you to
describe certain aspects of your proposal. You do not need to repeat those answers on this
page. (Lead agencles may modlify this form to include additional specific information on project
description.) [help]

Project proposed to rezone from R35 to R12.5 and subdivide 5 parcels (total -17.59) acres Into 35 single family
residential lots.

12. Location of the proposal. Give sufficient information for a person to understand the precise
location of your proposed project, including a street address, if any, and section, township, and
range, If known. If a proposal would occur over a range of area, provide the range or boundaries
of the site(s). Provide a legal description, site plan, vicinity map, and topographic map, if
reasonably available. While you should submit any plans required by the agency, you are not
required to duplicate maps or detailed plans submitted with any permit applications related to
this checklist. [help]

The proposed project is located at 4626 116th Ave NE, Kirkland WA. The slte is located in Section 16 of
Township 25N, Range 5E In the southeastern corner of the City of Kirkland, WA. The slte is bordered by single
family residential development to the north and south, 116th Ave. NE to the west, and “Bridle Tralls State Park"
to the east.

B. ENVIRONMENTAL ELEMENTS [help]

1. Earth

a. General description of the site [help]
(circle one): Flat, rolling, hlily, steep siopes,
mountainous, other ___

The site slopes generally to the west.
b. What is the steepest slope on the site (approximate percent slope)? [help]

The site slopes generally to the west with an average slope of 8%, with the steepest slopes (+/- 33%) located
along the eastern side of the site.
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. What general types of soils are found on the site (for example, clay, sand, gravel, peat, muck)?
if you know the classification of agricultural soils, specify them and note any agricultural land
of long-term commerclal significance and whether the proposal results in removing any of
these soils. [help]

The underlying solls on site consist of (AgC) Alderwood gavelly sandy loam, 6-15% slopes, (AgD) Alderwood
gravelly sandy loam, 15-30% slopes, and (No) Norma sandy loam (see Figure 4). These three soils types are
classified as Till Soils per 2009 KCSWDM Table 3.2.2.B.

. Are there surface indications or history of unstable sofls in the Immediate vicinity? If so,
describe. [help]

None known

. Describe the purpose, type, total area, and approximate quantities and total affected area of
any filling, excavation, and grading proposed. Indicate source of fill. [help}]

Roads, stormwater, detention, and building sites will be cleared, graded and compacted as necessary to achieve
proper grade transition, drainage and structural stability. A balance between cut and fill will be sought, thereby
reducing the need to import or export material. Approximately 30,000 +/-c/y cut and 18,000 +/- c/y fill across the

site will be moved for road, lot and drainage facility construction. i )
1.13.16 dmg - the plans (Sheet 6 of 12) show right-of-way improvements required by the City. The

improvements will require some fill within the wetland and wetland buffer '
. Could erosion occur as a result of clearing, construction, or use? If so, generally describe.

[help]
During construction, the probability of increased erosion would be present. Following construction, the
probability of erosion would decrease when drainags s controlled and cleared areas are re-vegetated.

g. About what percent of the site will be covered with impervious surfaces after project
construction (for example, asphalt or buildings)? [help]

Upon completion approximately 35% of the site will be covered with impervious surfaces. Please see the
Preliminary Plan Set and reports by Triad Associates.

. Proposed measures to reduce or control erosion, or other impacts to the earth, if any: [heip]

Temporary measures to control erosion could include: Sediment ponds, filter fences and diversion swales.
Permanent measures could include: Landscaping, piping and armoring of outfall areas. The storm water
detention and treatment facilities will be designed in accordance with Washington State Department of Ecology
and City of Kirkland Design Standards. A storm water poliution prevention plan will be prepared and submitted
for approval which will specify the methods of storm water control, temporary and permanent water quality
treatment methods, and any monitoring which might be required during construction.

. Alr

a. What types of emissions to the air would resuit from the proposal during construction,
operation, and maintenance when the project is completed? If any, generally describe and give
approximate quantities if known. [help]

During construction activities there would be increased exhaust and dust particle emissions to the ambient air.
Objectionable odors could be caused by the roofing of homes or the paving of streets and driveways. After
construction the princlpal source of pollution would be exhaust from vehicular traffic. The Increase in
automobiles associated with the development would contribute CO, NO and SO? emissions to the ambient air.
Fireplaces installed in the homes would contribute smoke to the ambient air.
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. Are there any off-site sources of emissions or odor that may affect your proposal? If so,
generally describe. [help]

Vehicular emissions from traffic on nearby roadways would be the primary off-site source of air pollution that

could affect the proposal. The effect of these emissions would be negligible due to regulation by the
Washington State Department of Licensing.

. Proposed measures to reduce or control emissions or other impacts to alr, if any: [heip]

Should construction activities by undertaken during the dry season, periodic water, if deemed necessary, could

be used to control dust. Automobile emissions are regulated by the Washington State Department of
Licensing.

3. Water 01.13.16 dmg - observations of the Class C Stream located in Wetland A
: determined that the stream enters a culvert and that there was no stream down

. Surface Water: [help] |slope (west) of Wetland A.

1) Is there any surface water body on or in the immediate vicinity of the site (including
year-round and seasonal streams, saltwater, lakes, ponds, wetlands)? If yes, describe
type and provide names. If appropriate, state what stream or river it flows into. [help]

Yes, three wetlands were Identifled and are referred to as Wetlands A, B, and C in the referenced report,
Critical t;?éeEaSscFll-epor: and Mitigation Plan prepared by Kyle Legare, Wetland Ecologist/Certified
Arboris :

:Netlartlg A ist identified as a Type 3 wetland, a small depressional system that flows from northeast

o southwest.

= Welland B is identified as a Type 2 wetland, a large depressional system, located both on and off-
site of the western property line of the subject site.

o Wetland C is identified as a Type 2 wetland, located in the southwest corner of the site and is a

slope system associated with Yarrow Creek. Wetland C extends off-site to the south.

e One perennial Class A stream (Yarrow Creek) was identified on the western portion of the site
flowing from northeast to north to south through the site.

2) Will the project require any work over, in, or adjacent to (within 200 feet) the
described waters? If yes, please describe and attach avallable plans. [help]

The proposed residential development has been designed to avoid and minimize impacts to critical areas
and associated buffers to the greatest extent practicable. Impacts to wetland and stream areas are limited
to the required access road to the site and road frontage improvements along 116'™ Ave NE. Buffer impacts
are limited to the access road. Per KZC 90.55(2) no more than 10% of the total wetland area of the project
site may be modified. The impacts are discussed in the Critical Areas Report and Mitigation Plan prepared
by Kyle Legare, Wetland Ecologist/Cerlified Arborist/ CESCL.

3) Estimate the amount of fill and dredge material that would be placed in or
removed from surface water or wetlands and indicate the area of the site that

would be affected. Indicate the source of fill material. [help] _
None 1:13.16 dmg - the critical areas report indicates that 1,502 ST of fill and 2,448 sf of paper fill will be

laced in the wetland and ggdresses the type of fill pn page 15 item h
4) Will tﬂa proposal require surface water wm-)ndrawa S :?r &fvars}ons‘? Give

general description, purpose, and approximate quantities if known. [help]
None

5) Does the proposal lie within a 100-year floodplain? If so, note location on the site plan.

[help]
No

6) Does the proposal involve any discharges of waste materials to surface waters?
if so, describe the type of waste and anticipated volume of discharge. [help]

No
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b. Ground Water:

1) Will groundwater be withdrawn from a well for drinking water or other purposes? If
80, give a general description of the well, proposed uses and approximate quantities
withdrawn from the well. Will water be discharged to groundwater? Give general
description, purpose, and approximate quantities if known. [help]

No.

2) Describe waste material that will be discharged Into the ground from septic tanks or
other sources, if any (for example: Domestic sewage; industrial, containing the
following chemicals; agricuitural; etc.). Describe the general size of the system, the
number of such systems, the number of houses to be served (if applicable), or the
number of animals or humans the system(s) are expected to serve. [heip]

Proposed lots will use the sanitary sewer system, therefore there would be no major sources of waste
material which could be discharged into the ground.

c. Water runoff (including stormwater):

1) Describe the source of runoff (including storm water) and method of
collection and disposal, if any (include quantities, if known). Where will
this water flow? Will this water flow into other waters? If so, describe.

[help]

Surface water will be collected by the onsite storm conveyance system and routed to the combined
stormwater detention/wet vault located in a Storm Tract in the western portion of the site. Runoff from the
proposed developed conditions will discharge near the western site boundary, which maintains the natural
discharge location for the site. The site is located within the Yarrow Creek Basin, which is tributary to Lake

Washington.

2) Could waste materials enter ground or surface waters? If so, generally describe. [heip]

Post development storm water runoff containing some pollutants (primarily oil and debris washed from
driveways), along with water soluble yard care products, may be collected by the storm drainage system.
The storm water treatment system will mitigate discharge of any waste materials from the site.

3) Does the proposal alter or otherwise affect drainage patterns in the vicinlity of the
site? If so, describe.

No

d. Proposed measures to reduce or control surface, ground, and runoff water, and drainage
pattern impacts, if any:
City approved temporary erosion control measures will be installed during construction. After
construction, storm water runoff will be collected and conveyed through a typical catch basin/pipe
network to a storm deiention system and discharged into the existing conveyance system within
116th Ave NE.
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4. Plants [help]
a. Check the types of vegetation found on the site: [help]

X ___deciduous tree: alder, maple, aspen, other

X __evergreen tree: fir, cedar, pine, other

X__shrubs

X __grass

X__pasture

____croporgrain

____Orchards, vineyards or other permanent crops.

X__wet soll plants: cattall, butfercup, bullrush, skunk cabbage, other

water plants: water lily, eelgrass, milfoil, other
other types of vegetation

b. What kind and amount of vegetation will be removed or altered? [help]

Existing vegetation will be removed for street, utility construction, home sites and
landscaping. See the attached tree retention and landscape plan for further
reference.

c. List threatened and endangered species known to be on or near the site. [help]

None to our knowledge.

d. Proposed landscaping, use of native plants, or other measures to preserve or
enhance vegetation on the site, If any: [help]

Landscaping will be installed in accordance with the City of Redmond codes.
e. List all noxious weeds and invasive species known to be on or near the site.

Some species observed throughout the site include Himalayan blackberry, creeping buttercup, and
salmonberry. Please refer to the Critical Areas Report dated February 4, 2015 prepared by Kyle Legare,
Wetland Ecologist/Certified Arborist/ CESCL.

5. Animals

a. Listany birds and other animals which have been observed on or near the site or are
known to be on or near the site. Examples include: [help]

birds: hawk, heron, eagle, songbirds,
other: mammals: deer, bear, elk, beaver,

other: small mammals

fish: bass, salmon, trout, herring, shellfish, other
01.13.16 dmg - per public comments the following animals have been observed in the area - raccoons, bald
eagles, red-tailed hawks, bobcats, coyotes, blue herons

b. List any threatened and endangered species known to be on or near the site. [help]

None observed on site.

¢. Is the site part of a migration route? If so, explain. [help]
No.

d. Proposed measures to preserve or enhance wildlife, if any: [help]
Retention of as many existing trees as is compatible with grading, utility and home construction will preserve
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01.13.16 dmg - the wetland, stream, and their associated buffers will be protected by a natural
wildlife habitat. greenbelt protective easement.
e. List any invasive animal species known to be on or near the site.

None observed on site.

6. Energy and natural resources

a. What kinds of energy (electric, natural gas, oil, wood stove, solar) will be used to
meet the completed project's energy needs? Describe whether it will be used for

heating, manufacturing, etc. [help]

Electricity and natural gas would be the primary sources of energy for the
proposal and would be used for heating, lighting and other miscellaneous
household purposes. Wood burning and passive solar gain would be secondary

sources of heat.
. Would your project affect the potential use of solar energy by adjacent properties?
if so, generally describe. [help]

No

. What kinds of energy conservation features are included in the plans of this proposal?
List other proposed measures to reduce or control energy impacts, if any: [help]

The inclusion of energy conservation measures would be per the applicable codes and the choice of
individual residents.

. Environmental health

. Are there any environmental health hazards, including exposure to toxic chemicals, risk
of fire and explosion, spill, or hazardous waste, that could occur as a result of this

proposal? If so, describe. [help]

There are no known on-site environmental health hazards known to exist today, and none will be
generated as a direct result of this proposal.

1) Describe any known or possible contamination at the site from present or past uses.
No special emergency services would be required by the proposed project.

2) Describe existing hazardous chemicals/conditions that might affect project development
and design. This includes underground hazardous liquid and gas transmission plpelines
located within the project area and in the vicinity.

None to our knowledge.

3) Describe any toxic or hazardous chemicals that might be stored, used, or produced
during the project's development or construction, or at any time during the operating life

of the project.

Gasoline or diesel will be used to power construction vehicles, power tools, and generators during
construction.

4) Describe special emergency services that might be required.

No special emergency services would be required by the proposed project.
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5) Proposed measures to reduce or control environmental health hazards, if any:

We will meet all fire and building code provisions for fire and life safety.

b. Noise

1) What types of noise exist in the area which may affect your project (for
example: traffic, equipment, operation, other)? [help]

Noise from traffic on surrounding roadways could have a minimal impact on
the project.

2) What types and levels of noise would be created by or associated with the
project on a short-term or a long-term basis (for example: traffic, construction,
operation, other)? Indi- cate what hours nolse would come from the site. [help]

Noise levels would be intermittently high throughout construction, but should
be limited to normal waking hours. After construction, residential activity and
traffic noise created by daily vehicular trips would increase ambient noise
levels in the vicinity.

3) Proposed measures to reduce or control noise impacts, if any: [help]

Use of proper construction equipment exhaust muffling devices and limitation
of construction to normal waking hours would minimize construction related
noise Impacts. Standard soundproofing materials would be used in the
construction of residences to reduce ambient noise levels in the completed

homes.

8. Land and shoreline use

a. What is the current use of the site and adjacent properties? Will the proposal affect
current land uses on nearby or adjacent properties? If so, describe. [help]

The site currently consists of 6 single family residential parcels with two large equestrlan arenas and
training fields as well as associated stables/paddocks. .

b. Has the project site been used as working farmlands or working forest lands? If so0, describe.
How much agricultural or forest land of long-term commercial significance will be
converted to other uses as a result of the proposal, if any? If resource lands have not been
designated, how many acres in farmland or forest land tax status will be converted to
nonfarm or nonforest use? [help]

Not to our knowledge. The site has been primarily used as single family residences with equestrian
arenas, stables and training fields for recreational use by the owners.

1) Will the proposal affect or be affected by surrounding working farm or forest land normal
business operations, such as oversize equipment access, the application of pesticides,
tilling, and harvesting? If so, how:

Not to our knowledge.
c. Describe any structures on the site. [help]
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The site currently consists of 6 single family residential structures as well as two equestrian arenas and stables.
d. Will any structures be demolished? If so, what? [help]

The six existing single family residences as well as associated equestrian facilities, paddocks, stables, and
arenas will be removed during Initial clearing and grading of the site

e. What is the current zoning classification of the site? [help]
The site is currently zoned R-35. (Single-family residential with a minimum lot size of 35,000s/.)

f. What s the current comprehensive plan designation of the site? [help]
Comprehensive plan designation for this property is LDR 1-3 (low-density residential with 1-3 dwelling units
allowed).

g. If applicable, what is the current shoreline master program designation of the site? [heip]
Not applicable.

h. Has any part of the site been classified as a critical area by the city or county? If so, specify.
[help]

The National Wetlands Inventory (NWI) and the City of Kirkland sensitive areas map identify two
wetland units on the subject site and one immediately south of the site.

i. Approximately how many people would reside or work in the completed project? [help]
Upon project completion, approximately 100 people would reside in the
development (2.86 per residence x 35 residences).

j- Approximately how many people would the completed project displace? [heip]
Approximately 17 people would be displaced by the completed project.

k. Proposed measures to avoid or reduce displacement Impacts, if any: [help]
None proposed.

L. Proposed measures to ensure the proposal Is compatible with existing and projected
land uses and plans, if any: [help]
Compliance wilh existing regulatory codes and standards ensures that the proposal is compatible with existing
and projected land uses and plans.

|. Proposed measures to ensure the proposal is compatible with nearby agricultural and forest
lands of long-term commercial significance, if any:
N/A

9. Housing

a. Approximately how many units would be provided, if any? Indicate whether
high, middle, or low-income houslng. [help]

35 single family residences will be provided. The income level of the future
residences is unknown.
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b. Approximately how many units, if any, would be eliminated? Indicate whether
high, middle, or low-income housing. [he!p]

Six (6) single family residences will be eliminated. The income level of the future
residences is unknown.

c. Proposed measures to reduce or control housing impacts, if any: [help]
None proposed.

10. Aesthetics
a. What is the tallest height of any proposed structure(s), not including antennas;
what is the principal exterior bullding material(s) proposed? [help]

The tallest height of any structure would be per the local zoning and building codes. Exterior building materials
are expected to be of wood or manufactured siding and roofing.
01.13.16 dmg - structures may not exceed 25 feet above average building elevation as defined in Kirkland's Zoning Code

b. What views in the immediate vicinity would be altered or obstructed? [help]
None

c. Proposed measures to reduce or control aesthetic impacts, if any: [help]
The observance of building setbacks, retention of as much native vegetation as practical during construction.

11. Light and glare

a. What type of light or glare will the proposal produce? What time of day would It
mainly occur? [help]

The proposal would produce light from automobile headlights, home lighting and required streetlights,
primarily at night.

b. Could light or glare from the finished project be a safety hazard or interfere with views? [helip]
Not to our knowledge. Night lighting would actually promote project safety.

¢. What existing off-site sources of light or glare may affect your proposai? [help]
Surrounding residences and traffic.

d. Proposed measures to reduce or control light and glare Impacts, if any: [help]
None proposed.

12. Recreation
a. What designated and Informal recreational opportunities are in the immediate vicinity? [help]

On the immediate Eastern boundary of the proposed project is “Bridle Trails State Park” which provides 482 acres
of day use forested park space with 28 miles of horse trails for equestrian use and walking trails for pedestrians
as well as picnic area features.

_b. Would the proposed project displace any existing recreational uses? if so, describe. [help]

No, the proposed project provides a public/equestrian trail for entry to the "Bridle Trails State Park".
01.13.16 dmg - all private operated equestrian facilities operating on the subject properties have been s, 2014
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. Proposed measures to reduce or control impacts on recreation, including

recreation opportunities to be provided by the project or applicant, if any: [help]

The proposed project includes a 10’ pedestrian/equestrian easement to the Bridle Trails State
Park to the East.

13. Historic and cultural preservation

Are there any buildings, structures, or sites, located on or near the site that are over 45
years old listed in or eligible for listing in national, state, or local preservation registers
located on or near the site? If so, specifically describe. [help]

Per the WISAARD (Washington Information System for Architectural and Archeological Records Data)
there are not any structures located on or near the site that are listed on the registers. There are 5 (five)
structures located on the site that are over 45 years old (some have undergone renovations in the 90's)
and fall within the “average to low” grade condition, but none of them are on any of the above registries.

. Are there any landmarks, features, or other evidence of Indian or historic use or occupation?

This may include human burials or old cemeteries. Are there any material evidence,
artifacts, or areas of cultural importance on or near the site? Please list any professional
studies conducted at the site to identify such resources. [heip]

Not to our knowledge or that are listed on the Washington State Department of Archaeology & Historic
Preservation.

. Describe the methods used to assess the potential impacts to cultural and historic

resources on or near the project site. Examples include consultation with tribes and
the department of archeology and historic preservation, archaeological surveys,
historic maps, GIS data, etc. [help]

We have consulted the Washington State Department of Archaeology & Historlc Preservation to check for any
potential impacts on or near the project site and none are found.

d. Proposed measures to avold, minimize, or compensate for loss, changes to, and

disturbance to resources. Please include plans for the above and any permits that may
be required.

Construction would be temporarily halted should evidence of historic, archaeological, scientific or cultural
importance by discovered. Applicable agencies would then be contacted.

14. Transportation

Identify public streets and highways serving the site or affected geographic area and
describe proposed access to the existing street system. Show on site plans, if any.
[help]

The site will be accessed from 116" Ave NE. The internal street will consist of 24' of pavernent,
vertical curbs on both sides, 4’ planter strips and 5’ sidewalks, all located in a 45' public right-of-way.

. Is the site or affected geographic area currently served by public transit? If so,

generally describe. If not, what is the approximate distance to the nearest transit
stop? [help]
King County Metro has transit operating along 116" Ave NE as well as the “Houghton Park &
Ride" located north of the site at NE 70! ST along the -405 corridor.
01.13.16 dmg - the closest bus stopis located at the Houghton Park & Ride lot, one mile north of the
subject property.
May 2014
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. Will the proposal require any new or improvements to existing roads, streets, sidewalk, bike and
pedestrian, bicycle or state transportation facilities, not Including driveways? If 8o, |cquestrian trail)
generally describe (indicate whether public or private). [help] show the required
None proposed. < improvements to

116th Ave NE and

. Will the project or proposal use (or occur in the immediate vicinity of) water, right of way
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. How many additional parking spaces would the completed project or non-project

proposal have? How many would the project or proposal eliminate? [help]

Parking would be accommodated in residents’ garages. Assuming all homes have two-car

arages, then 70 off-street parking spaces will be provided. No parking would be eliminated. | ':13-16 dmg - the
g0 : i ' E SRS eiml plans (Sheet 6 of

14- curb, gultter,

rall, or air transportation? If so, generally describe. [help] dedication required

to access the
The project should not generate any significant use of water, rail or air transportation.  [property and all lots.

How many vehicular trips per day would be generated by the completed project or
proposal? If known, Indicate when peak volumes would occur and what percentage of
the volume would be trucks (such as commercial and nonpassenger vehicles). What
data or transportation models were used to make these estimates? [help]

The proposed development is anticipated to generate 347 average dailly trips (ADT) with 36 PM
peak-hour trips. Please refer to the Traffic Impact Analysis prepared for the Bridlestone Estates
(AKA Bridle Trails) by Gibson Traffic Consuitants dated January 2015 for related data and models
used.

g. Will the proposal interfere with, affect or be affected by the movement of agricuitural and

forest products on roads or streets In the area? If so, generally describe.
No.

h. Proposed measures to reduce or control transportation impacts, if any: [help]

Payment of applicable King County impact fees, WSDOT traffic impact fees, and City of Kirkiand traffic impact
fees as applicable.

15. Public services

Would the project result in an increased need for public services (for example: fire
protection, police protection, public transit, health care, schools, other)? If so,
generally describe. [help]

The proposal would place additional demands on public services proportional to single family
detached housing; however facllities are generally In place to handle these additional demands.

. Proposed measures to reduce or control direct impacts on public services, if any. [help]

Residents would become part of the tax base/user group that supports these services. As provided for in the
Citrg{( of Kirkland Codes, applicable impact mitigation fees will be paid for impacts, if any, to roads, schools, and
parks.

16. Utilities

Circle utilities currently available at the site: [help]

electricity, natural gas, water, refuse service, telophone, sanitary sewer, septic
system, other

. Describe the utilities that are proposed for the project, the utility providing the

May 2014
12
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service, and the general construction activities on the site or in the immediate
vicinity which might be needed. [help]

See preliminary plat map for list of utilities and purveyors. All public utilities will be located within the roadway
corridors.

C. SIGNATURE [HELP]

The above answers are true and complete to the best of my knowledge. | understand that the lead
agency is relying on them to make its decision.

Signature: ( M ﬂ ndeio

Name of signee _Cher Anderson

Position and Agency/Organization VP of Engineering & Entitiements
Date Submitted: _3/18/2015

May 2014
13
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Executive Summary

The purpose of this document is to satisfy the City of Kirkland regulations that requires a Critical Areas
Study according to KZC 90.40. The purpose of this report is to provide a conceptual mitigation plan for
proposed critical area and buffer impacts associated with the project. A detailed mitigation planting

plan (sheets M-1 to M-6) has been completed and should be reviewed in conjunction with this report.

The proposed 17.6 -acre project is a 35-lot residential subdivision that is located at 4626 116" Ave NE,
Kirkland, Washington. The site is located in Section 16 of Township 25N, Range 5E in the southeastern
corner of the City of Kirkland. The site is bordered by single family residential development to the north
and south, 116" Avenue NE to the west, and Bridle Trails Park to the east. The applicant is requesting a
rezone from RS 35 to RS 12.5. All existing equestrian facilities including the paddocks, stables, and
arenas will be removed during initial clearing and grading of the site. The new development will include
the installation of utilities, sanitary sewer, stormwater management facilities, tree protection areas,
sensitive area protection areas, and road frontage improvements.

Three wetlands were identified as a result of this work referred to as Wetlands A, B, and C for the
purposes of this report. The Watershed Company, Inc. completed a wetland delineation review in
March 2013. Five recommendations were provided in the review letter, which have been addressed in
this report.

The proposed residential development has been designed to avoid and minimize impacts to critical
areas and associated buffers to the greatest extent practicable. Proposed impacts where unavoidable
have been located in areas that were previously disturbed and have lower existing functions and values.
Impacts to wetland and stream areas are limited to the required access road to the site. Buffer impacts
are limited to the access road and stormwater outfall. A total of 47,628 SF of wetland area is located on
the subject site. Per KZC 90.55(2) no land surface modification can occur in more than 10 percent of the
total wetland area or 4,762 SF for the project site, may be modified.

The proposed mitigation for the wetland and buffer impacts associated with development activities
includes a combination of wetland re-establishment, enhancement, restoration, and buffer
enhancement. The proposed mitigation measures meet or exceed the ratios outlined in KZC 90.55.
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1.0 Introduction

The proposed Bridlestone Estates Project is a 35 — Lot residential sub-division located within the City of
Kirkland. A wetland delineation and critical area study was completed by Wetland Resources, Inc. in
February 2013. This was followed by a Wetland/Stream Delineation Report Review completed by the
Watershed Company in March 2013. Five recommendations were provided in the review letter that
included revisions to wetland field data forms, wetland connections, and wetland boundaries. These
revisions have been applied to the proposed project and are reflected in the information included in this
mitigation plan.

Applicant:

KLN Construction, Inc.
19000 33" Ave W, Suite 200
Lynnwood, WA 98036

1.1 Purpose

The purpose of this document is to satisfy the City of Kirkland regulations that requires a Critical Areas
Study according to KZC 90.40. The purpose of this report is to provide a conceptual mitigation plan for
proposed critical area and buffer impacts associated with the project. A detailed mitigation planting
plan (sheets M-1 to M-6) has been completed and should be reviewed in conjunction with this report.

1.2 Statement of Qualifications

Kyle Legare has eleven years of experience working as a wetland ecologist in the northern Puget Sound
area in over twenty different local jurisdictions as well as working with state and federal agencies. This
work has included successfully completing wetland delineations, mitigation planting plans, mitigation
installation management and monitoring, habitat management plans, wildlife studies, JARPA submittals,
and project management. Kyle is also a Certified Arborist with the International Society of Arboriculture
with a TRAQ endorsement and a Certified Erosion and Control Lead. He has nearly two years of
experience as a water quality specialist for Island County, co-managing the surface water quality
monitoring program in support of the local critical areas regulations and managing the Pollution
Identification and Correction Program for Island County.

1.3 Statement of Accuracy and Assumptions

The information contained herein is, to our knowledge, correct and accurate. It should be recognized
that the establishment of stream and wetland boundaries is an inexact science. Streams are subject to
weather patterns, in addition to upstream and downstream activities. Wetlands are, by definition,
transition areas, and wetland boundaries often change with time. The presence of wetland indicators
may also vary depending on the time of year. Additionally, individual professionals may disagree on the
precise location of wetland boundaries or the functions and values of a wetland. All stream and wetland
boundaries, classifications, and buffer widths should be considered subject to change until reviewed and
approved by the appropriate regulatory agencies with jurisdiction. The applicant intends to obtain
jurisdictional approval before completing final site plans and/or beginning construction activities.
Within the limitations of schedule, budget, and scope-of-work, we warrant that this study was
conducted in accordance with generally accepted environmental science practices, including the
technical guidelines and criteria in effect at the time of this study. The results and conclusions of this
report represent the authors’ best professional judgment based upon the information available to the
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by the project proponent and information obtained during the course of this study. No other warranty,
expressed or implied, is made.

1.4 Proposed Development Project

The proposed project is a 35 — lot residential subdivision of five existing parcels that total 17.6 — Acres.
The applicant is requesting a rezone from RS 35 to RS 12.5. All existing equestrian facilities including the
paddocks, stables, and arenas will be removed during initial clearing and grading of the site. The new
development will include the installation of utilities, sanitary sewer, stormwater management facilities,
tree protection areas, and sensitive area protection areas.

1.4.1 Description of the Development Site

The proposed project is a residential subdivision that is located at 4626 116%™ Ave NE, Kirkland,
Washington. The project includes an assemblage of five existing parcels currently zoned RS 35 that
account for 17.6-Acres and include Tax ID numbers:

Tax ID Size (Acres) Current Zone
e 162505-9017 2.99 RS 35
e 162505-9021 3.66 RS 35
e 162505-9022 4.83 RS 35
e 162505-9031 4.95 RS 35
e 162505-9034 1.17 RS 35

The entire site is located within WRIA 8 and the Yarrow Creek sub-basin. The site is located in Northern
King County, within the jurisdiction of the City of Kirkland (see Figure 1, Vicinity Map). The site is located
in Section 16 of Township 25N, Range 5E in the southeastern corner of the City of Kirkland. The site is
bordered by single family residential development to the north and south, 116 Avenue NE to the west,
and Bridle Trails Park to the east.

The subject parcels have been previously developed with single family residences, accessory buildings,
driveways, and associated utilities. The west-central portion of the site has been used for equestrian
purposes with fenced pasture, riding areas, and paddocks visible from aerial photography and verified
through site investigations (see Appendix A for survey overlay with aerial photography). The remaining
site area is either lawn or mixed forest. The mixed forest within the upland area appears to be second
or third growth trees, with Douglas fir representing the dominant species.
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Figure 1: Vicinity map for the project site.

2.0 Methods and Definitions

2.1 Office Research

The analysis of the resources on the subject property and associated off-site area includes preliminary
office research and site-specific investigations with respect to existing vegetation communities,
hydrology patterns, and soils. Public resource documents have been reviewed to provide initial site
information regarding hydrology, soils, and vegetation. Sources include:

X3

S

Aerial photographs: USGS, 2002; Google Earth Imagery, 2007-2012, City of Kirkland 2014.

Topographic maps: City of Kirkland two foot contour isolines, retrieved July 22, 2014. City of
Kirkland GIS Services.

% Soil Survey of King County Area, Washington: USDA, Natural Resource Conservation Service
(NRCS), Current web soil survey; Soil Survey Geographic Database for King County Area (wa663).

X3
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«» NWI, City of Kirkland Sensitive Areas Map: U.S. Fish & Wildlife Service, 2003; National Wetlands
Inventory (NWI) website, US Department of the Interior, Fish & Wildlife Service, St. Petersburg,
FL; City of Kirkland, 2013, Sensitive Areas Map.

+* Hydrology Map: City of Kirkland, Sensitive Areas Map, July 9, 2013.

++» Salmonscape Fish Distribution Maps: Washington Department of Fish and Wildlife,
Salmonscape website. Retrieved August 18, 2015.

2.2 Site Investigation

Wetland Resources, Inc. completed a wetland delineation of the five parcels in February 2013. The
Watershed Company, Inc. provided a third party review of this work in March 2014, documenting their
findings and recommendations a wetland/stream delineation report review letter. The wetland
delineation report, rating forms and associated wetland determination forms completed by Wetland
Resources, Inc. These documents are on file at the City of Kirkland and should be reviewed in
conjunction with this report. Wetland and stream determinations were made based on the following
criteria.

2.2.1 Wetland Determination

When all three parameters (vegetation, hydrology, and soils) have been examined at an observation
point, a wetland determination can be made. A positive determination requires that all three
parameters be positive for a wetland area to be present. If any one of the three is not positive, the
observation point is not within a wetland. If all three parameters are met at all observation points, then
the entire area is a wetland. If one or more parameters are not met at some observation points, then
some of the area is wetland and some is not, and the boundary must be determined by additional
sampling.

Site investigations were conducted to examine the presence or absence of hydric soils, wetland
hydrology, and hydrophytic vegetation following the methodology described in the Interim Regional
supplement to the corps of Engineers Wetland Delineation Manual: Western Mountains, Valleys, and
Coast Region Version 2.0 (ACOE, 2010). Hydric soils when identified were described using the field
Indicators of Hydric soil sin the United States (USDA, 2010). Wetland categories were rated using the
Department of Ecology’s Washington State Wetland Rating System for Western Washington (Hruby,
2004). Critical areas within 300' of the property line were assessed using available natural resource
maps and visually in the field when possible. Photos were taken that were representative of each
critical area and its buffer, when identified.

2.2.2 Stream Determination

The determination for the presence or absence of any streams on-site was completed based on the
water typing criteria in the WAC 222-16-030 and KZC 90.30(16), which includes: channel width, gradient,
substrate type, flow, impoundment, fish, diversion, and other factors.

3.0 Results

The following is a summary of the results of both the office research and on-site investigation. The
wetland and stream delineation was completed in February 2013 by Wetland Resources, Inc. The
Watershed Company provided a third party wetland/stream delineation report review in March 2013.
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Kyle Legare of KLN Construction completed multiple site visits in fall/winter 2013 to 2014 and in the
summer of 2014 to assess current site conditions, which included existing vegetation, general
topography, habitat features, and existing structures were also noted at this time. Representative site
photographs are included in Appendix A.

3.1 Background Research

The National Wetlands Inventory (NWI) and the City of Kirkland sensitive areas map identify two
wetland units on the subject site and one immediately south of the site. A stream segment that
parallels 116™ Ave NE on the east side of the road flowing from north to south has been mapped on the
subject property. The stream is identified as a fish bearing water by both the Washington Department
of Fish and Wildlife and the City of Kirkland. The City of Kirkland map indicates the stream segment on
and immediately upstream and downstream of the subject site as fish bearing. The newly updated
WDFW Salmonscape indicates that the entire reach of Yarrow Creek up to NE 60" Street has salmonids
present.

Three soil map units have been mapped on-site by the NRCS; (AgC) Alderwood gravelly sandy loam, 6-
15% slopes, (AgD) Alderwood gravelly sandy loam, 15-30% slopes, and (No) Norma sandy loam (see
Figure 4). These soil map units have components that meet the criteria for hydric soils, with Norma
sandy loam specifically being a poorly drained soil.

Aerial photography (1936, 1990, 2002, 2011, and 2014) was used to assess historical and current land
cover. Two homes appear to have been present on the subject property in 1936, with approximately
50% of the site area being cleared. It also appears that there were two access driveways across Wetland
B. The Yarrow Creek channel can vaguely be seen running parallel to 116™ Ave NE.

Since 1990, land use on the site appears to have remained much the same. There appears to be an
increase in overall canopy cover associated with the maturation of existing vegetation over the 24 year
period. The livestock paddocks, arenas, barns, and associated accessory buildings were present in the
1990 photographs and are largely unchanged today.

3.2 On-site Critical Areas Determination

A wetland/stream delineation was completed in February 2013 by wetland Resources, Inc. At that time
all wetland boundaries were marked in the field and professionally surveyed. The Watershed Company,
Inc. completed a wetland delineation review in March 2013. Five recommendations were provided in
the review letter that included:

1. Expand the delineated boundary of Wetland A. This was completed in the field by Kyle Legare
and subsequently surveyed.

2. Revise the wetland field data form for Wetland A to score less than 22 points, qualifying for a
Type 3 wetland. The form has been revised and the corresponding information is reflected in this
report and on all plan sheets.

3. Depict the southern wetland unit as Wetland C and note as a separate unit. This has been noted
in this report.

4. Update the wetland delineation map to show corrections to Wetlands A and C. Both wetland
areas have been revised and are called out correctly on the Sensitive Areas Map.




Attachment 4

SEP15-00576
Bridlestone Estates CAR and Mitigation Plan

5. If any direct wetland impacts are proposed, the applicant is advised that Ecology wetland rating
forms will be required for state and Federal permitting. Wetland fill will be required for the
proposed access road and therefore Ecology wetland rating forms will be provided for the state
and Federal permit application.

Three wetlands were identified as a result of this work referred to as Wetlands A, B, and C for the
purposes of this report. The following is a summary of the identified wetlands in regards to physical
characteristics, existing functions and values, and regulatory requirements, which are used to help
consider mitigation measures. The delineation report should be reviewed for details regarding
methodology, rating forms, and conclusions.

3.2.1 Wetland A Determination Summary

Wetland A is located along the north property line in the eastern portion of the site. The wetland was
identified as a small depressional system (2,620 SF on-site) that flows from northeast to southwest.
Based on further review and data from the topographic survey, the wetland may be classified as a slope
system with the outfall located at the lowest point of the wetland area. This does not affect the rating
of the wetland and is only offered as additional information regarding the system.

Hydric Soil Assessment

Soils samples were assessed and reported in the delineation report completed by Wetland Resources,
Inc. Soils within the wetland boundary displayed a chroma 1 matrix within the upper 6 inches followed
by a horizon with 10YR 5/4 loamy sand with redoximorphic features present.

Hydrology Assessment

Saturation to the surface, shallow ponding, and surface runoff hydrologic indicators were observed
within the delineated wetland boundaries during KLN’s follow — up site visit in January 2014. The
hydrology appears to be a result of shallow groundwater and subsurface flow with surface flow draining
to the southwest and into an existing culvert. The eastern wetland boundary near the north property
line is at an elevation of 410 FT and continues downhill to 400 FT near the existing culvert. There s a
natural drainage feature extending off-site flowing from northeast to southwest.

Hydrophytic Vegetation Assessment

Vegetation throughout the majority of the wetland area on and off site is dominated by salmonberry,
creeping buttercup, red alder, black cottonwood, and some Himalayan blackberry. This vegetation
transitions quickly within the buffer area to big leaf maple and Douglas fir canopy cover.

Existing Functions and Values

Wetland A provides moderate overall functions and values based on the size, location, and condition of
the wetland system. Wetland A provides very good habitat and refuge for local wildlife. The wetland
corridor connects to the Bridle Trails State Park, which is forested with mature trees and shrubs. The
wetland provides low to moderate stormwater control functions, with limited area available for storage
and detention. Wetland A provides moderate to high water quality improvement functions based on
the opportunity (surface runoff received residential and agricultural sources) and ability to filter and
infiltrate water with the existing vegetation and soil characteristics.

Regulatory Requirements
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The wetland received an overall score of 21 points using the City of Kirkland’s Wetland Field Data Form,
which qualifies for a Type 3 wetland. Type 3 wetlands require a standard 50 — foot buffer in primary
basins per KZC 90.45(1). Structures shall be set back at least 10 - feet from the designated or modified
wetland buffer (KZC 90.45(2)).

3.2.2 Wetland B Determination Summary

Wetland B is a large depressional system located along the west property line of the subject site. The
wetland is approximately 2.4 — Acres in total area including off-site area, with 41,216 SF of wetland area
located on the subject property. The wetland is bounded by topography to the east, access driveways to
the south, existing development to the north, and 116" Ave NE to the west. Yarrow Creek flows south
through the western portion of the wetland area, providing for the conveyance of surface water from
the wetland area.

Hydric Soil Assessment
Soils within the wetland were reported as having a chroma 1 A horizon followed by a sandy loam
chroma 2 B horizon.

Hydrology Assessment

Saturation to the surface, shallow ponding, a high water table hydrologic indicators were observed
within the delineated wetland boundaries during multiple site visits made by KLN staff in the fall and
winter 2013/2014. Yarrow Creek enters the wetland unit near the northwest corner of the City owned
parcel adjacent to the Bridlestone Estates assemblage. The wetland likely provides hydrologic input for
Yarrow Creek.

Hydrophytic Vegetation Assessment

The wetland is forested with a mix of black cottonwood, red alder, Pacific willow, Scouler’s willow,
Douglas spiraea, salmonberry, skunk cabbage, water parsley, and giant horsetail. These species were
observed throughout the wetland and represent dominant cover.

Existing Functions and Values

Wetland B provides moderate to high overall functions and values based on the size, location, and
condition of the wetland system. Some of the existing factors that negatively influence the functions
and values include the lack of a functional buffer along the western boundary and fragmentation from
existing access driveways through the wetland.

Regulatory Requirements

The wetland qualifies for a Type 2 wetland. Type 2 wetlands require a standard 75 —foot buffer in
primary basins per KZC 90.45(1). Structures shall be set back at least 10 - feet from the designated or
modified wetland buffer (KZC 90.45(2)).

3.2.3 Wetland C Determination Summary

Wetland C is located in the southwest corner of the site and was originally included as part of the
Wetland B unit. The wetland is now identified as a separate unit based on the wetland delineation
review completed by The Watershed Company, Inc. and includes 3,792 SF of area on-site. The wetland
is a slope system that is associated with Yarrow Creek. Wetland C extends off-site to the south (see
Appendix A for approximate location) flowing along 116 Ave NE.
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Hydric Soil Assessment
Soils within the wetland were reported as having a chroma 1 A horizon followed by a sandy loam
chroma 2 B horizon.

Hydrology Assessment

Saturation to the surface and runoff was observed throughout both the on and off-site portions of
Wetland C during fall and winter 2013/2014 site visits completed by KLN staff. Yarrow Creek is a
perennial stream that flows from north to south through the wetland.

Hydrophytic Vegetation Assessment

The on-site portion of Wetland Cis dominated by reed canary grass, creeping butter cup, and three
weeping willows. The off-site portion of the wetland is also located adjacent to 116" Ave NE, however is
dominated by black cottonwood, red alder, Pacific willow, salmonberry, creeping buttercup, and water
parsley.

Existing Functions and Values

Wetland C provides low to moderate overall functions and values based on the size, location, and
condition of the wetland system. Some of the existing factors that negatively influence the functions
and values include the lack of a functional buffer along the western boundary, fragmentation from
existing access driveways through the wetland, and encroachment from equestrian activities to the east.
The majority of buffer area on-site has been severely impacted from past clearing and grading and
current livestock use.

Regulatory Requirements

The wetland qualifies for a Type 2 wetland. Type 2 wetlands require a standard 75 —foot buffer in
primary basins per KZC 90.45(1). Structures shall be set back at least 10 - feet from the designated or
modified wetland buffer (KZC 90.45(2)).

3.2.4 Stream (Yarrow Creek) Determination Summary

One stream (Yarrow Creek) was identified and flagged on the western portion of the site flowing from
northeast to north to south through the site by Wetland Resources, Inc. The stream has been mapped
by the City of Kirkland, with the on-site reach identified as a Class A. The stream is perennial and has
been mapped by both WDFW and the City of Kirkland as being fish bearing, which meets the
requirements for a Class A Stream per KZC 90.30(4). Class A streams require a standard 75-foot buffer
with a 10-building setback per KZC 90.90(1).

The stream corridor has been degraded by land development throughout the majority of the stream
segment. The stream continues south through the City of Bellevue and eventually drains to Lake
Washington. The stream flows through urbanized areas and adjacent to paved roadways, with limited
areas of native vegetation. The stream segment immediately north of the subject site has been piped
along 116" Ave NE.

3.2.5 Stream and Wetland Buffer Assessment

Overall, the on-site buffers are vegetated with either a mixed overstory of black cottonwood and red
alder with an understory of salmonberry and Himalayan blackberry or are maintained as lawn or pasture
for horses. The enhancement of the buffer areas for Wetland B and C will include the installation of
native trees and shrubs that include plants that are considered pioneering species or display faster than
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average growth rates. These biotic characteristics will help the plants compete with invasive plant cover
and reach a closed native canopy system vegetation community. In addition, a dense planting scheme
will be employed to create a physical barrier that will help minimize encroachment into the buffer.

3.3 Off-Site Critical Areas

Yarrow Creek and associated Wetlands B and C continue off-site to the north and south. Wetland A
extends off-site to the north and northeast. The off-site areas have been identified on the critical area
map in Appendix A. These areas appear to be largely defined by the existing topography. Additional
wetland areas have been observed on the west side of 116" Ave NE adjacent to the subject site. No
other wetland or streams have been mapped within 300-feet of the subject site.

4.0 Proposed Development Activities

The proposed residential development has been designed to avoid and/or minimize impacts to critical
areas and associated buffers to the greatest extent practicable. Proposed impacts where unavoidable
have been located in areas that were previously disturbed and have lower existing functions and values.
Impacts to wetland and stream areas are limited to the required access road to the site. Buffer impacts
are limited to the access road and stormwater outfall structure. A total of 47,628 SF of wetland area is
located on the subject site. Per KZC 90.55(2) no more than 10 percent of the total wetland area or 4,762
SF for the project site, may be modified. The specific proposed impacts are discussed in the following
sections.

4.1 Impacts Associated with New Access Road and Road Frontage

A new access road is proposed to be constructed on the subject site to serve the proposed
development. The road will connect to 116" Ave NE in the southwest corner of the subject site and will
result in permanent wetland and buffer impacts, as well as impacts to the stream channel.

The access road (including stormwater management) will have 1,253 SF of permanent wetland fill, 2,448
SF of wetland paperfill, 7,900 SF of permanent buffer impact, and 10,878 SF of temporary buffer impact.
The temporary buffer impact will occur in areas that do not have any existing native woody vegetation.
These areas are currently used as horse pasture or are part of the existing paved driveway. A retaining
wall is proposed along the road section that crosses Wetland C to help reduce wetland and stream
impacts.

The location of the new road is primarily influenced by the City’s interpretation of KZC 90.55(2), which
states that no land surface modification shall occur and no improvement shall be located in a Type 2
wetland, except as provided in KZC 90.55(a), which further states that the modification shall not affect
more than 10 percent of the wetland on the subject property. To stay under 10 percent of the total
wetland area (including paperfill) affected by the project, the access road was located south of the
existing paved access road and further into Wetland C. This provides the opportunity to restore buffer
area for the wetland, provides additional wetland re-establishment, and provides a minimum 50 — foot
buffer for Wetland B. The larger buffer will help increase local functions and values to Wetland B
through the re-establishment of a diverse native vegetation community.
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The combination of permanent fill and paper fill is 3,952, which is 8.3% of the total wetland area on-site.
The area of Wetland C located on-site has been historically degraded through clearing, grading,
channelization, and regular impacts from livestock (see Appendix A for photographs). The 7,900 SF of
buffer will be permanently impacted from the new road alignment and stormwater bioswale treating
road runoff.

In addition, 251 SF of Wetland B will be permanently impacted along 116™ Ave NE for the construction
of the required equestrian path. The frontage improvement area outside of the wetland fill has been
previously converted to roadside gravel shoulder. This area is considered buffer area and therefore not
included in the buffer impact calculation. Rock gabion baskets have been proposed along the frontage
improvements north of the proposed access road, extending north to the existing gravel driveway. The
purpose of the gabion baskets is to eliminate the need to grade out the fill slope and reduce overall
wetland/buffer impacts. The gabion baskets will tie into the proposed retaining wall for associated with
the new access road. Again, the combination of the gabion baskets and retaining wall helps reduce
wetland and buffer impacts associated with the project.

The proposed stream crossing has been revised to include a 12-foot wide hollowcore plank by 2 — foot
tall box with reinforced concrete walls that will be placed under the new road and in line with the
existing stream channel. The location of the hollowcore plank was revised to maintain the existing
channel, while still providing adequate conveyance and connectivity to critical areas. The size and
volume of the proposed crossing was redesigned to meet Washington Department of Fish and Wildlife
design criteria for fish passage and flow volumes. The proposed design will be a substantial upgrade to
the existing undersize culvert that is under the current road alignment. The size of the proposed
hollowcore plank crossing will help increase the opportunity for both fish and wildlife movement along
the stream/wetland corridor. The designed stream crossing allows for native stream substrate to
remain in place, avoiding or reducing impacts to the existing stream condition.

4.1.1 Wetland Modification Review Criteria per KZC 90.55

Kirkland Zoning Code 90.55 requires an assessment of the following criteria prior to allowing for any
wetland land surface modification. The following is a summary of how each criterion is met through the
proposed development activities and mitigation measures.

a. It will not adversely affect water quality;

The proposed project will likely result in a net improvement of water quality (nutrients, bacteria,
temperature) for both the on-site wetlands and stream. Existing conditions include the presence of
active horse pasture immediately adjacent to Wetlands A, B, and C, which provide a potential source for
fecal coliform, nitrogen, and phosphorus. These water quality parameters are commonly found to be
sources of water quality impairment per state water quality standards. The proposed project will
eliminate this source input from the surface and shallow sub-surface water draining towards the on-site
wetlands. Additionally, the enhanced buffer will provide greater water quality improvement functions,
filtering and reducing surface water turbidity created from overland flow over the existing gravel
driveway and overgrazed pasture areas.

b. It will not adversely affect fish, wildlife, or their habitat;

No adverse impacts to fish, wildlife, or associated habitat is expected from the proposed development.
The proposed mitigation measures that include wetland re-establishment, wetland enhancement, and

buffer enhancement as well as relocation of existing roadways should result in a net increase in habitat
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and biological support functions and values. The proposed access road will be located at least 50-feet
south of the boundary of Wetland B, which will provide additional buffer habitat and screening
functions than what is currently available on-site. The relocation of the stream channel away from 116
Ave NE will also help increase noise and visual screening functions. The enhancement of the wetland
and buffer areas will also provide vegetative cover for wildlife movement/migration on-site.

c. It will not have an adverse effect on drainage and/or storm water detention capabilities;

The proposed wetland mitigation will result in a net increase in wetland area and thereby increase
available stormwater storage area. Specific stormwater runoff calculations have been completed and
provided to the City.

d. It will not lead to unstable earth conditions or create an erosion hazard or contribute to scouring
actions;

No erosion hazard or scouring action is anticipated as a result of the proposed development activities.
No steep slopes or erosion hazard areas have been identified within or adjacent to the proposed impact
areas. Standard best management practices will be implemented during site construction to minimize
short term impacts. Regular sampling in accordance with an approved stormwater pollution prevention
plan and construction stormwater general permit will occur to monitor surface water quality during
construction activities.

e. It will not be materially detrimental to any other property or the City as a whole;

The proposed mitigation measures for the entire project should result in an increase to both aesthetic
and habitat support functions for the subject property and for upstream and downstream properties
connected to the existing riparian corridor.

f. It will resultin land surface modification of no more than ten (10) percent of the wetland on the
subject property;

The proposed wetland impacts are limited to 1,504 SF of permanent fill and 2,448 SF of wetland
paperfill. Combined the total impact is 3,952 SF or 8.3% of the total wetland area on-site. Actual land
surface modification will result in 1,504 SF of wetland area or 3.2% of the on-site area.

g. Compensatory mitigation is provided in accordance with the table in subsection (4) of this section;
The proposed compensatory mitigation measures will exceed the required mitigation outlined in the
table within KZC 90.55(4). This will include 6,173 SF of wetland re-establishment, 2,610 SF of wetland
enhancement, 10,878 SF of buffer restoration, and 18,675 SF of wetland buffer enhancement.

h. Fill material does not contain organic or inorganic material that would be detrimental to water
quality or fish and wildlife habitat;

Because the purpose of the proposed fill is for new road construction, the fill material will be required to
meet engineering specifications for sub-grade. This will not include organic material, nor any material
that would be detrimental to water quality and wildlife habitat.

i. All exposed areas are stabilized with vegetation normally associated with native wetlands and/or
buffers, as appropriate; and

All exposed soils during construction activities will be stabilized in accordance with the Surface Water
Pollution Prevention Plan (SWPPP). The wetland, stream, and buffer areas located adjacent to the
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proposed roadway will be either restored or enhanced with native vegetation as part of the mitigation
measures (please see the associated mitigation planting plan, M-1 to M-6 for planting locations).

j- There is no practicable or feasible alternative development proposal that results in less impact to
the Type 2 wetland and its buffer.

The proposed site design has minimized impacts to wetlands and associated buffers to the greatest
extent practicable. The existing roadway will be shifted south to create a larger buffer for Wetland B.
The proposed permanent wetland impact will occur in the most degraded wetland area on-site. The
proposed road is necessary to provide access to the proposed development area.

4.1.2 Wetland Buffer Modification Review Criteria per KZC 90.60

Kirkland Zoning Code 90.60 requires an assessment of the following criteria prior to allowing for any
buffer land surface modification. The following is a summary of how each criterion is met through the
proposed development activities and mitigation measures. An improvement or land surface
modification shall be approved in a wetland buffer only if:

1) Itis consistent with Kirkland’s Streams, Wetlands and Wildlife Study (The Watershed Company,
1998) and the Kirkland Sensitive Areas Regulatory Recommendations Report (Adolfson
Associates, Inc., 1998);

The referenced document above identifies a number of existing problems (as identified in 1998),

opportunities, and management recommendations for the Yarrow Creek Basin. Some of these included

issues with fish passages, improving wildlife corridors, removing invasive vegetation, removing non-
point water quality sources, improving buffer and instream habitat. The proposed project will remove
the existing northern access road and culverts and re-establish wetland area. Mitigation measures will
also re-establish a native plant community in the southwest corner of the project site. This will expand
the potential wildlife corridor and cover and provide a better connection to the wetland area north of
the proposed access road. Water quality leaving the site should improve due to the removal of non-
point pollution sources associated with the presence of the horses.

2) It will not adversely affect water quality;

No adverse effect to water quality is expected from the proposed buffer modification. The proposed
project will require the permanent protection of all wetland and buffer areas on the subject property.
Additionally, mitigation measures will help re-establish wetland area and enhance existing wetland and
buffer area. The mitigation areas on the subject site are currently used as horse pasture and have
existing driveways bisecting them. Removing the non-point pollution source from horse manure should
have a positive impact on surface water quality draining the area. The addition of a native plant
community within will also help increase water quality improvement functions.

3) It will not adversely affect fish, wildlife, or their habitat;

The proposed compensatory mitigation is anticipated to result in a net increase in fish and wildlife
habitat on-site and downstream. The re-establishment of a native vegetation community will help
increase local habitat support functions including foraging, roosting, and shading.

4) 1t will not have an adverse effect on drainage and/or storm water detention capabilities;
The proposed project activities will not have an adverse effect on drainage or stormwater detention
capabilities. The establishment of wetland and buffer area with native plant cover in place of over-
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grazed pasture and lawn areas will help provide increased water quality improvement functions as well
as increase stormwater attenuation.

5) It will not lead to unstable earth conditions or create an erosion hazard;

No erosion hazard or scouring action is anticipated as a result of the proposed development activities.
No steep slopes or erosion hazard areas have been identified within or adjacent to the proposed impact
areas.

6) It will not be materially detrimental to any other property or the City as a whole;

The proposed mitigation measures for the entire project should result in an increase to both aesthetic
and habitat support functions for the subject property and for upstream and downstream properties
connected to the existing riparian corridor.

7) Fill material does not contain organic or inorganic material that would be detrimental to water
quality or to fish, wildlife, or their habitat;

Because the purpose of the proposed fill is for new road construction, the fill material will be required to

meet engineering standards for sub-grade. This will not include organic material, nor any material that

would be detrimental to water quality and wildlife habitat.

8) All exposed areas are stabilized with vegetation normally associated with native wetland buffers,
as appropriate; and

All exposed soils during construction activities will be stabilized following the Surface Water Pollution

Prevention Plan (SWPPP). The wetland, stream, and buffer areas located adjacent to the proposed

roadway will be either restored or enhanced with native vegetation as part of the mitigation measures

(please see the associated mitigation planting plan, M-1 to M-6 for planting locations).

9) There is no practicable or feasible alternative development proposal that results in less impact to
the buffer.

The proposed site design has minimized impacts to wetlands and associated buffers to the greatest
extent practicable. The existing roadway will be shifted south to create a larger buffer for Wetland B.
The proposed permanent wetland impact will occur in the most degraded wetland area on-site. The
proposed road is necessary to provide access to the proposed development area and has been
minimized to the greatest extent practicable.

4.1.3 Stream Culvert Review Criteria per KZC 90.115

Kirkland Zoning Code 90.115 regulates the placement of culverts within stream channels. KZC states
“Culverts are not permitted in streams except as specified in [this] section. The Planning Official shall
review and decide upon an application to place a stream in a culvert under an access drive, driveway, or
street. Decisions made under this subsection may be appealed in accordance with KZC 90.160.

The Planning Director will review and decide upon proposals to place streams in culverts, other than as
specified above, using Process |, described in Chapter 145 KZC. A stream shall be allowed to be put in

a culvert only if:” the following items are met. Additionally, the applicant has applied for a HPA through
the Washington Department of Fish and Wildlife, which will also be reviewed for adequate fish passage,
sizing, and potential impacts.
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1. Placing the stream in a culvert is necessary to provide required vehicular, pedestrian, or utility
access to the subject property. Convenience to the applicant in order to facilitate general site design
shall not be considered; and

The proposed hollowcore plank span (12’ x 2’) is necessary for the new access road that will service the
development. Due to the length and orientation of the on-site wetlands and stream channel, the
crossing of the stream is unavoidable. The proposed crossing design minimizes impacts to the greatest
extent feasible, while still providing fish passage and adequate flood volume.

2. The applicant submits a plan prepared by a qualified professional approved by the Planning
Official that shows the culvert and implementation techniques that meet the following criteria:

a. There will be no adverse impact to water quality;

The re-establishment of wetland area and enhancement of wetland and buffer areas on-site should help
improve water quality over time. The installation of the hollowcore plank crossing is an upgrade to an
existing culvert that is present under the south access driveway on the site. The new crossing will
improve the connection between Wetlands B and C and help convey the Yarrow Creek channel. The
proposed crossing will be a substantial improvement for water conveyance and fish access.

b. There will be no adverse impact to fish, wildlife, and their habitat;

The proposed hollowcore plank crossing is not anticipated to have an adverse impact on fish, wildlife, or
associated habitat. The proposed wetland re-establishment, stream crossing, and buffer enhancement
will result in an increase in native plant cover and connectivity to other wetlands. The size of the new
stream crossing provides better access and opportunity for fish movement within the riparian corridor.

¢. There will be no increase in the velocity of stream flow, unless approved by the Planning

Official to improve fish habitat;

The proposed mitigation and grading plans increase the sinuosity of the existing stream channel, which
should help mimic natural conditions. This should also help ensure that the velocity of the stream flow
will not increase. Specific flow calculations have been completed by Triad Associates in response to
review comments.

d. There will be no decrease in flood storage volumes;

The proposed compensatory mitigation includes approximately 6,173 SF of wetland re-establishment,
which should actually increase flood storage volume. Additionally, the proposed culvert will increase
the channel area that currently exits under the paved driveway.

e. Neither the installation, existence, nor operation of the culvert will lead to unstable earth
conditions or create erosion hazards or contribute to scouring actions; and

The proposed culvert installation and associated development activities will follow engineering
standards and best management practices. The proposed culvert is not anticipated to lead to unstable
earth conditions or increased erosion.

f. Neither the installation, existence, nor operation of the culvert will be detrimental to any other
property or to the City as a whole.

The proposed road with associated stream crossing will not be materially detrimental to any other
property in the subject area. The proposed road will replace two existing driveways used to access the
property and therefore open space area adjacent to 116" Ave NE will increase. The compensatory
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mitigation area will increase net wetland area, buffer quality, and stream channel length on the subject
site, which should result in an overall improvement of local functions and values associated with these
critical areas.

4.1.4 Impacts Associated with Stormwater Bioswale

Kirkland Zoning Code 90.45(4)(a)-(h) regulates water quality facilities within wetland buffers. The
following items (a) through (h) are taken directly from KZC with a written response regarding how the
project meets each provision.

a. It will not adversely affect water quality;

The proposed bioswale is proposed and designed to treat stormwater runoff prior to any water reaching
critical areas. Stormwater runoff is currently flowing untreated into the wetland and buffer areas. The
proposed bioswale is not anticipated to adversely affect water quality.

b. It will not adversely affect fish, wildlife, or their habitat;

The impact from the footprint of the bioswale will be mitigated by substantially enhancing the
wetland/stream buffer on-site. The removal of horses within the buffer, re-establishment of a diverse
native plant community, and treatment of stormwater will help increase local functions and values. The
proposed bioswale is not anticipated to adversely affect fish, wildlife, or habitat.

c. It will not adversely affect drainage or storm water detention capabilities;

The installation of the bioswale should not have any adverse effect on drainage or stormwater detention
capabilities on-site. The installation of a bioswale will also improve the existing stormwater drainage
system.

d. It will not lead to unstable earth conditions or create erosion hazards or contribute to scouring
actions;

The installation of the bioswale is not anticipated to result in any unstable earth conditions or erosion
hazards. The King County Surface Water Design Manual (KCSWDM) sets clear design guidelines to
prevent any unstable earth conditions. The KCSWDM states that design stormwater velocities shall be
less than 3 feet per second in order to prevent erosion and/or unstable earth conditions. However, our
design produces little to no stormwater velocity (less than 0.01 feet per second).

e. It will not be materially detrimental to any other property in the area of the subject property or to
the City as a whole, including the loss of significant open space or scenic vistas;

The establishment of a wetland and stream protection area will restore native open space on the
subject site. The re-establishment of a diverse native plant community will result in an increase in
functions and values that will benefit both on-site and adjacent downstream landowners. The location
of the bioswale immediately adjacent to the proposed access road will help provide a transition into the
wetland and stream protection area. No impact to scenic vistas is anticipated.

f. The existing buffer is already degraded as determined by a qualified professional;

As discussed in the critical areas study and mitigation plan, the existing buffer is degraded. The on-site
buffer has a paved driveway and fenced horse pasture, with no tree and shrub vegetation present. The
horse pasture is overgrazed and provides little to no functional support for the adjacent wetland and
stream area.
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g. Itsinstallation would be followed immediately by enhancement of an area equal in size and
immediately adjacent to the affected portion of the buffer; and

The entire remaining wetland/stream buffer on-site will be enhanced by removing existing fencing, and
installing native trees, shrubs, and woody debris. The buffer enhancement area will be more than twice
the size of the impact area.

h. Once installed, it would not require any further disturbance or intrusion into the buffer.
After the installation of the bioswale, no further disturbance or intrusion to the adjacent buffer will be
necessary.

4.1.5 Impacts Associated with Stormwater Outfall

The proposed stormwater management system includes a vault located outside of the eastern buffer for
Wetland B. The outfall for the vault has been designed to be piped through a portion of the buffer and
discharged through a level spreader near Wetland B, which result in 1,400 SF of temporary buffer
impact. The pipe system design is consistent with Plate 25 “Piped Systems within Buffer Setbacks) in the
Kirkland Zoning Code. Kirkland Zoning Code 90.45 states that “Surface discharge of storm water
through wetland buffers and buffer setbacks is required unless a piped system is approved pursuant to
this section. Storm water outfalls (piped systems) may be located within the buffer setback specified in
subsection (2) of this section (90.45) and within the buffers specified in subsection (1) of this section
only when the Public Works and Planning Officials both determine, based on a report prepared by a
qualified professional under contract to the City and paid for by the applicant, that surface discharge of
storm water through the buffer would clearly pose a threat to slope stability, and if the storm water
outfall will not:

a. Adversely affect water quality;

The proposed stormwater outfall is not anticipated to adversely affect water quality. The quality and
volume of water discharging will be managed by the proposed detention system in accordance with
local and state standards.

b. Adversely affect fish, wildlife, or their habitat;

The temporary buffer impacts associated with the proposed stormwater outfall will be fully restored
through the installation of native vegetation. The outfall location is located in an area that is currently
colonized with some invasive vegetation (primarily Himalayan blackberry). The invasive plant cover will
be removed and maintained in this area as part of the mitigation measures. The proposed outfall is not
anticipated to have an adverse effect on fish, wildlife, or associated habitat areas.

c. Adversely affect drainage or storm water detention capabilities;

No adverse effect to drainage or stormwater detention capabilities is anticipated from the proposed
stormwater outfall. The location of the outfall has been placed to help provide recharge to Wetland B
and the associated stream and avoid destabilization of adjacent slopes.

d. Lead to unstable earth conditions or create erosion hazards or contribute to scouring actions; and
No erosion hazard or scouring action is anticipated as a result of the proposed development activities.
No steep slopes or erosion hazard areas have been identified within or adjacent to the proposed impact
areas. Standard best management practices will be implemented during site construction to minimize
short term impacts. Regular sampling in accordance with an approved stormwater pollution prevention
plan and construction stormwater general permit will occur to monitor surface water quality during
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construction activities. The piped system will convey stormwater over slopes to a level spreader
discharge area where slopes flatten out.

e. Be materially detrimental to any other property in the area of the subject property or to the City
as a whole, including the loss of significant open space or scenic vistas.

The proposed stormwater outfall will be fully restored by removing any invasive plant species and
installing native vegetation. The proposed restoration will be in conjunction with the larger mitigation
project that includes wetland and buffer enhancement and wetland re-establishment.

4.2 Assessment of Probable Cumulative Impacts to Critical Areas

Cumulative impacts to critical areas and their associated buffers for the proposed project can be difficult
to assess on a small scale. Impacts associated with this project are limited to a new access road and
road improvements being constructed adjacent to existing critical areas. The buffer impact is relatively
minor and should not result in a decrease in functional value to the stream corridor or wetland area.

The on and off-site riparian corridor immediately adjacent to the project site varies from good to poor
condition based on the presence of culverts, road crossings, and existing development. The biological
and structural diversity that is expected to result from the proposed mitigation measures will help to
maintain current functions and values.

4.3 Alternative Analysis

A variety of development alternatives exist for the subject property. For the purposes of this section
this includes (1) no development (2) reduced building density (less than the proposed 35) single family
residences) or (3) revised lot layout. For the first option, the existing residences, equestrian facilities,
and accessory buildings would remain. There would be no new utilities, stormwater management
facilities, or associated site development activities. With this option, the proposed wetland and buffer
impact would not occur, however the untreated surface water runoff from the horse pastures and areas
would still occur. In addition, both access roads would be left in place and the current activities within
the buffer areas would continue.

A reduction in building density would result in fewer homes on the subject site. This could include fewer
building lots, however this will not result in less buffer or critical area impacts because the access road
would still be required and the footprint would remain the same.

A revised lot layout would also not result in less critical area impacts because of the required access
road. Multiple site layouts have been developed to reach the current version. The different layouts
were created with the purpose of reducing impacts to critical areas and associated buffers and to retain
as many significant trees as practicable.

4.4 Mitigation Sequencing Assessment

The applicant for the proposed project has gone through multiple iterations of the site plan layout, with
the intent to reduce impacts to existing significant trees and critical areas. The size and shape of the site
in relation to critical areas and associated buffers and existing grade influence the lot layout, stormwater
discharge area, and road locations. This has included a thorough analysis of stormwater management
options and site design revisions.
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4.5 Consistency with Kirkland’s Streams, Wetlands and Wildlife Study

Wetlands B and C are identified as Yarrow 3 in the Watershed’s Company 1998 final report. The report
identifies opportunities to restore and enhance the functions and features of the basin, which include
but are not limited to removal of non-native vegetation, correction of fish passage problems,
improvement of habitat in the roadside channel along 116" Avenue NE, and removing debris piles and
garbage from the southeast corner of wetland Yarrow 3. All four of these opportunities will be
implemented as part of the mitigation efforts on the Bridlestone Estates development project. The
mitigation will include removal of any non-native vegetation within the identified areas in conjunction
with the installation of native trees and shrubs.

4.6 Proposed Mitigation

The proposed mitigation for the wetland and buffer impacts associated with development activities
includes a combination of wetland re-establishment, enhancement, restoration, and buffer restoration
and enhancement. The proposed mitigation measures meet or exceed the ratios outlined in KZC 90.55.
The temporary impact and restoration areas have not been identified on these plans because they are
preliminary and conceptual.

4.6.1 Proposed Mitigation for New Access Road

Mitigation for the impacts associated with the new access road meets the requirements outlined in KZC
90.55(4). Approximately 6,173 SF of wetland area will be re-established by removing old fill material
associated with the existing driveways. The majority of the re-establishment area will be located within
the existing gravel driveway that access the north portion of the site. The stream channel within the
wetland areas north or south of the wetland re-establishment area is not well defined. A constructed
channel detail has been included in the mitigation plans to account for low flow conditions, however
during the wetter months it is expected that the wetland will be either occasionally or seasonally
inundated.

The remaining re-establishment areas will be located immediately north and south of the proposed
access road. On the north side of the road the area will be graded to remove existing fill and the
associated culvert. A stream channel will be constructed in this area, which will include the placement of
cobble and coarse gravel in the bed. On the south side of the road, a small wetland re-establishment
area will be created in conjunction with the installation of the hollowcore plank stream crossing. The re-
establishment will match the existing grades of Wetland C and will help provide a natural transition from
wetland/stream channel to adjacent uplands.

In addition the re-establishment areas, all of the remaining area of Wetland C (2,610 SF) on-site will be
enhanced by planting native trees and shrubs. This will help provide canopy cover over time for both
the wetland and associated Yarrow Creek. A total of 18,675 SF of buffer areas that are maintained as
horse pasture will be enhanced by removing existing fencing and planting native trees and shrubs.
Additionally, 10,878 SF of existing buffer area that is also currently used as horse pasture or as an access
road will be restored from grading activities by planting native trees and shrubs.

4.6.2 Proposed Mitigation for Stormwater Outfall

Mitigation for the temporary buffer impact associated with the installation of the stormwater outfall for
the detention vault into the buffer of Wetland B includes the restoration of approximately 1,400 SF of
buffer area. This area will be replanted with native shrubs and any invasive vegetation (primarily
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Himalayan blackberry and Japanese knotweed) will be removed. A performance standard has been
added to include annual monitoring of the outfall to ensure that point discharge, erosion, and/or
channelization is not occurring as a result of the stormwater outfall.

4.6.3 Fencing

KZC 90.50 states: "Prior to beginning development activities, the applicant shall install a 6-foot-high
construction-phase chain link fence or equivalent fence, as approved by the Planning Official along the
upland boundary of the entire wetland buffer with silt screen fabric installed per City standard, in a
manner approved by the Planning Official. The construction-phase fence shall remain upright in the
approved location for the duration of development activities.

Upon project completion, the applicant shall install between the upland boundary of all wetland buffers
and the developed portion of the site, either (1) a permanent 3- to 4-foot-tall split rail fence; or (2)
permanent planting of equal barrier value; or (3) equivalent barrier, as approved by the Planning
Official. Installation of the permanent fence or planted barrier must be done by hand where necessary
to prevent machinery from entering the wetland or its buffer. A fence detail will be provided on the
final mitigation planting plan.

4.7 Post-Construction Functions and Values Assessment

The proposed development has minimized impacts to critical areas and associated buffers to the
greatest extent practicable. The intent of the proposed mitigation measures is to replace, restore, and
ultimately increase local functions and values. The combination of wetland re-establishment and
enhancement, along with buffer enhancement should result in an increase in functions and values
associated with the wetland/stream buffer area.

The removal of invasive plant cover and addition of native trees and shrubs will help increase a variety
of local functions and values including water quality improvement, reduction in surface water runoff
reaching the stream, and biological support for local wildlife. The portion of buffer enhancement and
wetland re-establishment immediately north and south of the proposed access road will see a
substantial change in biological and structural diversity. These areas are currently either maintained as
lawn along the road or are located within actively used pasture areas. The exclusion of regular
disturbance (grazing and mowing) and addition of a dense native plant community will increase water
quality improvement, stormwater control, and biological support functions.

The wetland re-establishment area located where the existing northern access driveway will provide a
net increase of existing wetland area on-site. The mitigation measures in this area will provide an
excellent opportunity to connect a fragmented habitat and remove regular disturbance. The existing
gravel road bisects wetland area and limits habitat functions within this area. The road is also a
conveyance of impaired surface water runoff that includes turbid water (observed during site
investigations) and water that is likely high in nutrients (assumed) due to local sources.

The diversity of stem width and density will restore water quality improvement through filtration of
surface water runoff. The presence of a large overstory with a sub canopy will also intercept
precipitation and reduce erosion of the soil surface. Biological support functions will be increased by
increasing the availability of nesting and refuge areas, as well as foraging opportunities within the buffer
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area. The resulting forested cover will also help maintain noise and visual screening between the
adjacent development and wetland interior.

Water temperature is a crucial environmental factor influencing the survival rates for salmonids. The
reestablishment of a forested riparian corridor within Wetland C on-site will help shade the stream
channel, keeping water temperatures lower during the warmer months.

The preservation of upland area with forested cover and a dense shrub canopy cover will also continue
to provide water quality improvement for surface water draining towards Wetland B and Yarrow Creek.
The upland area will continue to intercept and infiltrate precipitation falling on-site and filter any surface
flow that occurs across the site. The dense vegetation will also continue to provide forage and refuge
opportunities for local wildlife utilizing the riparian corridor.
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Table 1: Wetland & Buffer Mitigation Summary Table

WETLAND & BUFFER MITIGATION SUMMARY
Critical Areas Buffer Area Critical Area Buffer Area
Wetland Location on | Impact Reason | Existing Impacted Existing Impacted Mit. Size | Mit. Type Mit. Mit. Size Mit. Type Mit.
Name property (SF) (SF) (SF) (SF) (SF) Ratio (SF) Ratio
Re-
1,253 (P) 5,012 establish 4:1 NA NA NA
s t
3,79.2 (on NA NA men
site)
C 2,448 (PF) Ay || FUEEE 11 NA NA NA
ment
SW Corner New Acce§s
Road Crossing Enhance-
7,900 (P) NA NA NA 18,675 2.4:1
ment
NA NA 26,379
10,878(T) NA | NA NA 10,878 ReStzrat'o 1:1
south of Stormwater NA NA 1,400 (T) NA NA NA 1,400 Rest- 1:1
B Lot 35 outfall oration
27,593
(on-site)
Frontage . Re-
along 116t Eq”Teth””an 251 NA NA SR e 4:1 NA NA NA
Ave ment
Total Permanent Total Permanent Total Wetland Mitigation: Total Buffer Mitigation:
Wetland Impact: Buffer Impact: 7,900 8,783 SF 30,953 SF
1,504 SF SF
2,448 SF Paperfill

Total On-site Wetland Area = 47,628 SF (10% = 4,762 SF)

Total Wetland Impact = 3,952 SF (Paperfill and Actual Fill)
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5.0 Goals, Objectives, and Performance Standards

Goal 1: Increase the habitat and water quality improvement functions within a portion of the western
wetland area on the subject site.

Obijective 1: Re-establish 6,173 SF of wetland area by removing old fill material and installing
native trees and shrubs.

Objective 2: Enhance 2,610 SF of wetland area by removing invasive plant cover and installing
native trees and shrubs.

Performance Standards for Objective 1

i) Survival of planted trees and shrubs will be a minimum of 80% after two years. Staged
survivability requirements include:
— 100% survivability after Year 1
— Year 2 survivability is at 80%
— Years 3-5 - A minimum of four native tree species and four shrub species will each
comprise >10% cover within wetland enhancement and re-establishment areas

Evaluation Method: Transect sampling, visual inspection

ii) Native tree and shrub canopy cover percentages (including volunteers) during the
monitoring period will be:
— 20% or greater at the end of Year 1
— 40% or greater at the end of Year 3
— 80% or greater at the end of Year 5

Evaluation Method: Quadrat sampling / Alternative Method: Line intercept

iii) Invasive and non-native species will have 10% or less aerial coverage within the
mitigation areas. Weeds include but are not limited to Japanese knotweed, Himalayan
blackberry, and Scot’s broom.

Evaluation Method: Quadrat sampling / Alternative Method: Line intercept

iv) Wetland re-establishment areas shall have saturation between soil surface and 12
inches depth from March 1 through May 15.

Evaluation Method: Weekly visits for at least six weeks during early spring (usually
beginning in March) to verify depth of surface or subsurface hydrology. A minimum of
one PVC monitoring well will be installed in the wetland re-establishment areas that will
allow for direct hand measurements of ground water during the monitoring visits.

v) Wetland re-establishment areas shall have greater than 80% plant composition of FAC,
FACW or OBL species.

Evaluation Method: Transect sampling, visual inspection
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vi) Soils within wetland re-establishment areas shall have at least 30% organic matter by
bulk density at the time of mitigation plant installation.
Evaluation Method: Verified by invoices

Contingency:
e Substitute species that are more suited to local conditions for species that had high
mortality (> 80%)
e Irrigate at regular intervals during the growing season to reduce transplant stress
e Promote optimum growth by removing competing vegetation in plant pits
e Replant with stock that propagates quickly

e Re-grade to increase or decrease elevation to achieve wetland hydrology

Goal 2: Increase the habitat and water quality improvement functions within portions of the western
wetland buffer area on the subject site.

Objective 1: Enhance 18,675 SF of buffer area removing invasive plant cover and installing
native trees and shrubs.

Performance Standards for Objective 1
i) Survival of planted trees and shrubs will be a minimum of 80% after five years. Staged
survivability requirements include:
— 100% survivability after Year 1
— Years 2-4 survivability is at a level to meet 80% by the end of Year 4
— 80% at the end of Year 5

Evaluation Method: Transect sampling, visual inspection

ii) Native tree and shrub canopy cover percentages (including volunteers) during the
monitoring period will be:
— 20% or greater at the end of Year 1
— 40% or greater at the end of Year 3
— 80% or greater at the end of Year 5

Evaluation Method: Quadrat sampling / Alternative Method: Line intercept

iii) Invasive and non-native species will have 10% or less aerial coverage within the
mitigation areas. Weeds include but are not limited to Japanese knotweed, Himalayan
blackberry, and Scot’s broom.

Evaluation Method: Quadrat sampling / Alternative Method: Line intercept

Contingency:

e Substitute species that are more suited to local conditions for species that had high
mortality (> 80%)




Attachment 4
SEP15-00576
Bridlestone Estates CAR and Mitigation Plan

e Irrigate at regular intervals during the growing season to reduce transplant stress
e Promote optimum growth by removing competing vegetation in plant pits

e Replant with stock that propagates quickly

Goal 3: Restore the habitat and water quality improvement functions within the portions of wetland
buffer disturbed for road construction and stormwater management facilities.

Objective 1: Restore 10,878 SF of buffer area impacted by grading activities by installing native
trees and shrubs.

Objective 2: Restore 1,400 SF of buffer area by installing native vegetation and removing and
invasive plant species.

Performance Standards for Objectives 1 & 2
i) Survival of planted trees and shrubs will be a minimum of 80% after five years. Staged
survivability requirements include:
— 100% survivability after Year 1
—  Years 2-4 survivability is at a level to meet 80% by the end of Year 4
— 80% at the end of Year 5

Evaluation Method: Transect sampling, visual inspection

ii) Native tree and shrub canopy cover percentages (including volunteers) during the
monitoring period will be:
— 20% or greater at the end of Year 1
— 40% or greater at the end of Year 3
— 60% or greater at the end of Year 5

Evaluation Method: Quadrat sampling / Alternative Method: Line intercept

iii) Invasive and non-native species will have 10% or less aerial coverage within the
mitigation areas. Weeds include but are not limited to Japanese knotweed, Himalayan
blackberry, and Scot’s broom.

Evaluation Method: Quadrat sampling / Alternative Method: Line intercept

Performance Standard for Objective 2:
i) No point discharge, erosion, or channelization is to occur downstream of the
stormwater outfall.

Evaluation Method: Visual Inspection during each monitoring visit

Contingency:

e Substitute species that are more suited to local conditions for species that had high
mortality (> 80%)

e Irrigate at regular intervals during the growing season to reduce transplant stress
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e Promote optimum growth by removing competing vegetation in plant pits
e Replant with stock that propagates quickly

e Modify stormwater outfall to reduce point discharge
Goal 4: Preserve critical areas, buffers, and additional areas included as mitigation

Objective 1: Designate and sign the boundary of on-site wetlands, streams, and buffers as
Protected Wetland Area

Performance Standards for Objective 1:
i) Permanent signs are installed according KZC
ii) Fencing installed around perimeter of buffer areas per KZC 90.50

Contingency:
e Replace or install missing signs as necessary

Evaluation Method: Sign inspection by engineer following installation or by the project
biologist during the monitoring period

5.1 Monitoring

General

The monitoring period for this mitigation project will last for five years per KZC 90.55(4)(C)). After the
completion of the Time Zero/As-built Report and subsequent Final Plat approval, the bond anniversary
date will be set and the monitoring period shall begin. The mitigation sites will be monitored using
standardized techniques and procedures described below for vegetation survival, vigor and growth of
plant material, and the success of the mitigation plan overall. The monitoring strategy will include
vegetation transects, vegetation quadrats, and photopoints unless otherwise approved by City Staff.

Vegetation Transects

Vegetation data will be collected within each mitigation area to help evaluate the success of the
mitigation project. Transects will be established in each vegetation community during the Time
Zero/As-built inspection to collect baseline monitoring data, however baseline data does not need to be
included in the As-built Report. The number and length of the transects shall be determined in the field
at the initiation of the monitoring program and shall be based on lengths that most accurately represent
the composition of planted vegetation within the mitigation areas. A minimum of five transects shall be
established within the mitigation planting areas. Total percent cover for trees, shrubs, and herbs (not
including grasses) and percent cover for each individual species will be recorded in each quadrat.

Trees and shrubs that have been planted for the purpose of mitigation shall be visually evaluated to
determine the rate of survival, health, and vigor of each plant within the sampling area, which will be
recorded as Live, Stressed, Not found, and Dead during monitoring Years 1 and 2. For monitoring Years
3 through 5, plant species diversity and coverage will be recorded along each transect.
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Vegetation Quadrats

Quadrats will be established at one or both ends of the transect, depending on site conditions, to
monitor tree, shrub, herbaceous, and invasive percent cover; stakes, iron rebar, or other material will be
situated so that each corner is clearly marked. Data collection will consist of species composition and
percent cover, total percent plant cover, total percent woody cover (tree/shrub), total percent
herbaceous cover (if applicable) for installed plants, as well as “volunteer” trees and shrubs. Percent
cover of non-native/invasive plants such as Himalayan blackberry, scotch broom, reed canary grass will
also be quantified. Quadrat number, location, and dimensions should be permanently recorded on the
Transect PVC pipe. If needed, the line intercept methodology may be employed as an alternative to
guadrat sampling. In addition to transect and quadrat sampling, the mitigation areas as a whole will be
inspected and evaluated to generalize the overall level of success of the mitigation project.

Photopoints

Permanent photo points will be established using rebar and PVC pipe at locations representative of the
mitigation project. Photographs will be taken from these photo points during each site visit to
document the change over time of the mitigation site. These photos will provide indication of trends,
current site conditions, and change over time and will be included in the yearly monitoring reports. An
instruction sheet, with the direction and number of photographs to be taken, will be provided to allow
continuity over time if monitoring personnel changes. In addition, photographs representing existing
vegetation before construction takes place will be taken to provide a historical reference of onsite
conditions.

5.2 Monitoring Schedule

An annual report describing and quantifying the level of success of the plan will be written and
submitted to the City of Kirkland for review and approval. The monitoring strategy will consider, but is
not limited to:

a) Plant species composition and cover values for vegetation in the planting areas

b) Survival rate of originally planted vegetation

c) Wildlife use

d) Indications of human disturbance

Time-Zero Report:

A Time Zero/As-built Report will be completed by the contractor and the consulting biologist when
planting is finished. The Time-Zero Report will identify problems in obtaining materials, differences in
sizes of materials than were originally called for, replacement materials, if necessary, and any other
conditions that varied from the mitigation plan. If the installation is found to be significantly different
from the prepared mitigation plan, the landscape contractor will be responsible for the creation of the
As-built plan.

Baseline Data Collection

Permanent sampling points should be established and recorded during the Time Zero/As-built
inspection to collect baseline monitoring data for total plant numbers, canopy cover, and photopoints.
If baseline data collection is deferred to Year 1, plant counts and species composition may be incorrect
compared with the actual installation and photo documentation cannot be adequately evaluated.
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Baseline information is only relevant for subsequent monitoring years and does not need to be included
in the As-built Report.

Site Visits
Additional site visits may be necessary between the scheduled monitoring site visits, if problems are
identified in the mitigation areas, to monitor actions taken by the responsible party.

Year 1-5:

Two site visits each year will be conducted for monitoring purposes, with the first visit occurring during
spring in the form of a maintenance visit and formal monitoring visit during late summer/early fall
(before leaf drop). Site visits in Year 1 will be completed to determine the initial survival of the shrubs
and trees in the planting areas and if the site is meeting the performance standards. It will include a
plant-by-plant inspection with a notation of any species that appear to be stressed, dead or delayed in
initial growth. The responsible party will be notified of any problems identified within the mitigation
areas. Photos will be taken of the site according to the established photo schedule. An on-site meeting
between the monitoring biologist and the landscape maintenance contractor may be necessary to
discuss additional maintenance requirements.

Site visit(s) in Years 3-5 will occur to determine minimum species diversity. A minimum of four native
tree species and four shrub species will each comprise >10% cover within wetland enhancement and re-
establishment areas.

The responsible party, landscape maintenance contractor and City of Kirkland will be notified of any
dead plants that need replacement, additional plants needed to meet diversity standards, or other
maintenance requirements.

If applicable, the first visit of Year 5 will be conducted to determine if the site is meeting the
performance standards. The final visit will be in Year 5. At this time, the monitor will determine, with
assistance from the appropriate regulatory agency, whether the site has met the performance standards
and goals as identified in the Mitigation Plan. If it is determined that the site has met the goals, no
additional work will be done. If it is determined that the site has not yet met the goals, a contingency
plan meeting will be established between the developer, consulting biologist, contractor, monitor and
appropriate regulatory agency, to modify the project so it will meet the performance standards. This
could include additional plantings, replacement of plant species and/or an extension of the monitoring
period.

5.3 Monitoring Reporting

Annual monitoring reports will be submitted to the developer and appropriate regulatory agency by the
bonding anniversary date. The monitoring reports will include photographic documentation for each
site visit, with photo descriptions and a plot-by-plot analysis of the vegetation sampling plots. The
report will generalize the overall conditions and address the effectiveness of the Mitigation Plan in
meeting the performance standards including the presence of wetland hydrology. If problems are
identified within the mitigation areas during the spring site visits, the responsible party will be notified
of the problems and actions to be taken in order to rectify the problems. Additional site visits may be
required to ensure that the identified actions are implemented. If no action is taken to rectify the
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identified problems, the City of Kirkland will be notified of the problem, and apparent lack of response
by the responsible party.

A final report will be completed by the bonding anniversary date of the final year and will include a
summation and final analysis. If at that time, the performance standards have not been fully satisfied,
but the monitor believes that the site is viable, growing and that the standards will be met, it should be
noted. The final report will be the determination of whether the site is a success and whether the
Maintenance Bond can be released.

5.4 Contingency Plan

If the mitigation plantings do not meet established performance goals for wetland hydrology, vegetative
cover and plant survival, revisions to the plan will be made and implemented. Depending on the
problems addressed, activities could include changes in soil or hydrologic conditions and/or the
replanting of vegetation or modifying species selected for the initial planting. Specific Performance
Standards have contingency options applied to them.

5.5 Performance Security

An assignment of funds or other financial guarantee shall be required to secure the mitigation plan. The
financial guarantee shall be for 125 percent of the estimated completion costs of the mitigation plants
and installation or as otherwise required by the City of Kirkland (KZC 90.145). The financial guarantee
may only be released after the City has inspected the site, and the applicant’s appropriate professional
consultant has provided written confirmation that the mitigation installation, monitoring and
performance standards have been met. If the performance standards have not been met, a contingency
plan shall be implemented and must be successfully completed prior to the release of the financial
guarantee. The performance bond is based off of the King County Critical Areas Mitigation Bond
Quantity Worksheet and is included on the detailed mitigation planting plan (see Appendix B for
worksheet).

6.0 Conclusions

KLN Construction has completed the site investigation and critical areas assessment for the subject
property. Three wetland areas and one stream were identified on-site based on observed vegetation
and soil conditions and primary and secondary indicators of hydrology. Impacts to critical areas have
been minimized to the greatest extent practicable, however permanent and temporary wetland and
buffer impacts are proposed to allow for the installation and construction of the new road access and
for road frontage improvements adjacent to 116" Ave NE. Mitigation in the form of wetland re-
establishment, and enhancement has been proposed to offset the project impacts.

This critical area determination should be considered subject to change until reviewed and approved by
the appropriate regulatory agencies with jurisdiction.
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Appendix A: Natural Resource Maps and Site Photographs
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Figure 2: 2002 USGS color aerial photograph of the subject property
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City of Kirkland 2012 Aerial Photograph I ; I ' !
0 75 150 300 Feet

Figure 3: 2012 aerial photograph of the subject site
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Legend 2 - Foot Contour Map
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Figure 4: Topographic map of the project site.
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Figure 6: WFDW Salmonscape fish distribution map.
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Figure 7: NRCS soil survey of the project area.
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8: Existing conditions of Wetland A facing north off-site.
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Figure 9: Existing vegetation gravel road bisecting Wetland B — wetland re-establishment area.
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Figure 10: Existing vegetation community Wetland C facing north towards proposed road impact area.

Figure 11: Existing vegetation community Wetland C facing south near proposed road impact area.
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Figure 13: Existing road frontage conditions facing north along 116" Street
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GENERAL NOTES

SITE PREPARATION SHALL INCLUDE CLEARING AND GRUBBING OF ALL INVASIVE SPECIES ESPECIALLY HIMALYAN BLACKBERRY (RUBUS
DISCOLOR). IMPACTS TO EXISTING NATIVE VEGETATION IS TO BE AVOIDED.

EXISTING NATIVE VEGETATION IS TO TAKE PRECEDENCE OVER LOCATIONS OF PROPOSED PLANTINGS.

PROPOSED PLANTINGS ARE TO BE LOCATED IN AREAS WHERE NATIVE VEGETATION IS SPARSE. CONTACT PROJECT BIOLOGIST
REGARDING QUESTIONS ABOUT PROPOSED PLANTING LOCATIONS.

SUBSTITUTIONS ARE DISCOURAGED, HOWEVER CONTACT PROJECT BIOLOGIST IF ON THE GROUND CONDITIONS WARRANT CHANGES
OR IF PLANT AVAILABILITY IS A PROBLEM.

CONTACT PROJECT BIOLOGIST IF THE SITE WORK IS DIFFERENT THAN SHOWN ON THE PLANTING PLAN OR POOR SOILS AND DEBRIS ARE
DISCOVERED THAT REQUIRE CHANGES TO THE PLANTING PLAN.

THE LANDSCAPE CONTRACTOR IS RESPONSIBLE FOR MAINTAINING THE MITIGATION PLANTS DURING THE INSTALLATION AND UNTIL
FINAL ACCEPTANCE BY THE OWNER'’S REPRESENTATIVE.

THE LANDSCAPE CONTRACTOR SHALL WARRANTY ALL MATERIALS AND WORKMANSHIP FOR A PERIOD OF ONE YEAR FROM THE TIME
OF FINAL ACCEPTANCE.

DURING THE WARRANTY PERIOD THE LANDSCAPE CONTRACTOR WILL NOT BE RESPONSIBLE FOR PLANT DEATH CAUSED BY UNUSUAL
CLIMATIC CONDITIONS, VANDALISM, THEFT, OR POOR MAINTENANCE PRACTICES.

IDENTIFICATION OF CLEARING LIMITS

PRIOR TO ANY CONSTRUCTION OR GRADING, A LICENSED SURVEYOR SHALL SURVEY, STAKE, AND CLEARLY MARK
DISTURBANCE/CLEARING LIMITS. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO VERIFY ACTUAL LOCATIONS OF VEGETATION
TO BE SAVED.

RESTORATION OF DISTURBED AREAS

ANY CRITICAL AREAS DISTURBED DURING CONSTRUCTION ACTIVITIES THAT WERE NOT IDENTIFIED ON THE APPROVED MITIGATION
PLAN WILL BE FULLY RESTORED TO THEIR ORIGINAL CONDITION BY PLANTING NATIVE TREES AND SHRUBS. THE CONTRACTOR
SHOULD CONTACT THE PROJECT BIOLOGIST TO COORDINATE PLANT SPECIES SELECTION AND PLANTING LOCATIONS.

CLEAN - UP

THE CONTRACTOR SHALL BE RESPONSIBLE FOR REMOVAL OF ALL CONSTRUCTION MATERIALS AND DEBRIS (I.E. SILT FENCING,
STAKING, GARBAGE, ETC.) ON THE SITE FOLLOWING MITIGATION INSTALLATION.

MULCH

A THREE TO SIX INCH LAYER OF MULCH SHALL BE PLACED AROUND THE BASE OF EACH NEW TREE (36 INCH DIAMETER RING) AND
SHRUB PLANTING (24 INCH DIAMETER RING) FOR EROSION, WEED CONTROL, AND MOISTURE RETENTION. ADDITIONAL MULCH
MAY BE USED FOR WEED SUPRESSION IN AREAS WHERE EXISTING PLANT COVER IS DOMINATED BY INVASIVE PLANT SPECIES (I.E.
HIMALAYAN BLACKBERRY, REED CANARYGRASS, ETC.).

SITE LOGGING/MULCH PRODUCTION

DURING SITE LOGGING AND CLEARING ANY NON-MARKETABLE DEBRIS (SMALL TREES AND BRANCHES) MAY BE GROUND UP AS
COURSE WOOD MULCH AND USED LATER WITH THE MITIGATION PLANTINGS. CONTRACTOR WILL DETERMINE LOCATION OF
MULCH STOCKPILE.

MITIGATION PLANTING AND MAINTENANCE NOTES

ALL TREES AND SHRUBS TO BE PLANTED AT A DEPTH %” HIGHER THAN THE LEVEL THAT THEY WERE GROWN IN THE NURSERY.

ALL TREES AND SHRUBS TO BE NURSERY GROWN. ANY COLLECTED STOCK SHALL BE FROM A SOURCE APPROVED BY THE PROJECT
BIOLOGIST PRIOR TO DELIVERY.

IT IS PERMISSIBLE TO SUBSTITUTE BARE ROOT STOCK FOR THE APPROPRIATE SPECIES. BARE ROOT STOCK WILL BE ACCEPTABLE IF
APPROVED BY THE PROJECT BIOLOGIST, INSTALLED IN THE APPROPRIATE SEASON, AND INSTALLED AT A RATIO OF 3:2.

AFTER PLANTING IMMEDIATELY SATURATE ALL PLANTING PITS TO ELIMINATE AIR POCKETS AND FACILITATE SETTLING OF THE BACK
FILL MATERIAL.

USE EXISTING SOILS TO BACK FILL PLANTING PITS.

IF POOR SOIL OR DEBRIS IS ENCOUNTERED WHEN EXCAVATING PLANT PITS CONTACT THE PROJECT BIOLOGIST FOR ALTERNATIVE
SOLUTIONS.

ALL TREES OVER 6’ IN HEIGHT SHALL BE STAKED. TREE STAKES WILL BE ‘BMC’ TURNED LODGEPOLE PINE STAKES 6’ IN HEIGHT
DRIVEN TO REFUSAL. THE GUYING MATERIAL WILL BE 1” “CHAINLOCK’ INSTALLED PER MANUFACTURER’S SPECIFICATIONS.

APPLY FINE GROUND BARK MULCH TO AN AREA 36" IN DIAMETER AROUND ALL INSTALLED WOODY PLANTS.

ALL PLANTS SHALL BE MARKED WITH BIODEGRADABLE SURVEY FLAGGING TO FACILITATE FUTURE MONITORING.

HAND WATERING SHALL BE PERFORMED AS NEEDED FOR PLANT SURVIVAL UNLESS OTHERWISE NOTED ON PLANTING PLAN.
THE MAINTENANCE PROGRAM REQURIES MONTHLY VISITS DURING THE GROWING SEASON (MARCH THROUGH SEPTEMBER).

ALL NON-NATIVE / UNDESIRABLE PLANTS (HIMALAYAN BLACKBERRY, SCOTTS BROOM, REED CANARY GRASS, ETC.) THAT MAY INHIBIT
THE GROWTH OF NEW PLANTINGS SHALL BE REMOVED FROM THE MITIGATION AREA.

THINNING OF VOLUNTEER NATIVE PLANTS (RED ALDER, COTTONWOOD, WILLOW, ETC.) THAT MAY INHIBIT THE GROWTH OF NEW
PLANTINGS SHALL OCCUR AFTER CONSULTATION WITH THE PROJECT BIOLOGIST

THE BARK MULCHED AREAS SHALL REMAIN FREE OF WEEDS OR COMPETING PLANTS TO INSURE OPTIMUM GROWTH.

THE TREE STAKING MATERIAL SHALL BE MONITORED AND REMOVED WHEN APPROPRIATE.

SOIL AMENDMENTS
SOILS MUST BE DECONSOLIDATED TO A MINIMUM DEPTH OF 12” WHERE TREES OR SHRUBS ARE TO BE PLANTED.
TYPICALLY, SOILS MUST BE AMENDED WITH 2” OF COARSE SAND AND 4” OF VEGETATIVE COMPOST SPREAD OVER ENTIRE AREA.
IN BUFFER ENHANCEMENT AREAS SOIL SARE TO CONTAIN 20% ORGANIC MATTER BY BULK DENSITY.

IN WETLAND RE-ESTABLISHMENT AND ENHANCEMENT AREAS, SOILS ARE TO CONTAIN AT LEAST 30% ORGANIC MATTER BY BULK
DENSITY.

IN ALL GRADED WETLAND MITIGATION AREAS, 6” OF STOCKPILED OR IMPORTED TOPSOIL SHALL BE PLACED OVER SUBGRADE.

IN WETLAND RE-ESTABLISHMENT AREAS, OVER — EXCAVATE 6” BELOW FINISHED ELEVATION SHOWN ON PLANS FOR LATER
PLACEMENT OF 6” OF STOCKPILED OR IMPORTED TOPSOIL.

FILL SOILS POPROSED FOR USE WITHIN THE WETLAND MITIGATION AREAS SHALL BGE SUBMITTED TO THE GEOTECHNICAL ENGINEER
FOR ANALYSIS AND APPROVAL PRIOR TO USE. FILL SOILS SHALL MEET THE CRITERIA OUTLINED IN THIS SECTION IN REGARDS TO
COMPOSTITION AND MAKEUP.
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King County

Project Name:

BridleStone Estate

Critical Areas Mitigation
Bond Quantity Worksheet

Date: 17-Sep-15

Permit Number:

Applicant: KLN Construction, Inc.

Location: 116th Ave NE

Prepared b Kyle Legare

Phone #: 425-778-4111

PLANT MATERIALS*

Page 1 of 4

Type Unit Price Unit Quantity Description Cost
PLANTS: Potted, 4" diameter, medium $5.00 Each $ -
PLANTS: Container, 1 gallon, medium soil $11.50 Each 1077.00 $ 12,385.50
PLANTS: Container, 2 gallon, medium soil $20.00 Each 446.00 $ 8,920.00
PLANTS: Container, 5 gallon, medium soil $36.00 Each $ -
PLANTS: Seeding, by hand $0.50 sSY $ -
PLANTS: Slips (willow, red-osier) $2.00 Each $ -
PLANTS: Stakes (willow) $2.00 Each $ -
PLANTS: Stakes (willow) $2.00 Each $ -
$ -
$ -
* All costs include installation TOTAL $ 21,305.50
INSTALLATION COSTS ( LABOR, EQUIPMENT, & OVERHEAD)
Type Unit Price Unit Cost
Compost, vegetable, delivered and spread $37.88 cY 580.00 $ 21,970.40
Decompacting till/hardpan, medium, to 6" depth $1.57 CcY $ -
Decompacting till/hardpan, medium, to 12" depth $1.57 cY 1450.00 $ 2,276.50
Hydroseeding $0.51 SY $ -
Labor, general (landscaping) $40.00 HR 80.00 $ 3,200.00
Labor, general (construction) $40.00 HR $ -
Labor: Consultant, supervising $55.00 HR 40.00 $ 2,200.00
Labor: Consultant, on-site re-design $95.00 HR $ -
Rental of decompacting machinery & operator $70.00 HR $ -
Sand, coarse builder's, delivered and spread $42.00 CcY 180.00 $ 7,560.00
Staking material (set per tree) $7.00 Each $ -
Surveying, line & grade $250.00 HR 4.00 $ 1,000.00
Surveying, topographical $250.00 HR 4.00 $ 1,000.00
Watering, 1" of water, 50' soaker hose $3.62 MSF $ -
Irrigation - temporary $3,000.00 Acre 0.75 $ 2,250.00
Irrigation - buried $4,500.00 Acre $ -
Tilling topsoil, disk harrow, 20hp tractor, 4"-6" deep $1.02 SY $ -
$ -
$ -
TOTAL $ 41,456.90
HABITAT STRUCTURES*
ITEMS Unit Cost Unit Cost
Fascines (willow) $ 2.00 Each $ -
Logs, (cedar), w/ root wads, 16"-24" diam., 30' long $1,000.00 Each $ -
Logs (cedar) w/o root wads, 16"-24" diam., 30" $400.00 Each
Logs, w/o root wads, 16"-24" diam., 30' long $245.00 Each $ -
Logs w/ root wads, 16"-24" diam., 30' long $460.00 Each 6.00 $ 2,760.00
Rocks, one-man $60.00 Each $ -
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Rocks, two-man $120.00 Each $ -
Root wads $163.00 Each $ -
Spawning gravel, type A $22.00 CY $ -
Weir - log $1,500.00 Each $ -
Weir - adjustable $2,000.00 Each $ -
Woody debris, large $163.00 Each $ -
Snags - anchored $400.00 Each $ -
Snags - on site $50.00 Each $ -
Snags - imported $800.00 Each $ -

$

$

$

* All costs include delivery

TOTAL

2,760.00

Page 2 of 4
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EROSION CONTROL
ITEMS Unit Cost Unit Cost
Backfill and Compaction-embankment $ 4.89 CY $ -
Crushed surfacing, 1 1/4" minus $30.00 CcY $ -
Ditching $7.03 CcY $ -
Excavation, bulk $4.00 CcY 650.00 $ 2,600.00
Fence, silt $1.60 LF 2500.00 $ 4,000.00
Jute Mesh $1.26 SY $ -
Mulch, by hand, straw, 2" deep $1.27 SY $ -
Mulch, by hand, wood chips, 2" deep $3.25 sSY 3000.00 $ 9,750.00
Mulch, by machine, straw, 1" deep $0.32 SY $ -
Piping, temporary, CPP, 6" $9.30 LF $ -
Piping, temporary, CPP, 8" $14.00 LF $ -
Piping, temporary, CPP, 12" $18.00 LF $ -
Plastic covering, mm thick, sandbagged $2.00 SY $ -
Rip Rap, machine placed, slopes $33.98 CcY $ -
Rock Constr. Entrance 100'x15'x1" $3,000.00 Each 1.00 $ 3,000.00
Rock Constr. Entrance 50'x15'x1' $1,500.00 Each $ -
Sediment pond riser assembly $1,695.11 Each $ -
Sediment trap, 5' high berm $15.57 LF $ -
Sediment trap, 5 high berm w/spillway incl. riprap $59.60 LF $ -
Sodding, 1" deep, level ground $5.24 SY $ -
Sodding, 1" deep, sloped ground $6.48 SY $ -
Straw bales, place and remove $600.00 TON $ -
Hauling and disposal $20.00 CY $ -
Topsoil, delivered and spread $35.73 CY $ -
$ -
$ -
TOTAL $ 19,350.00
GENERAL ITEMS
ITEMS Unit Cost Unit Cost
Fencing, chain link, 6' high $18.89 LF $ -
Fencing, chain link, corner posts $111.17 Each $ -
Fencing, chain link, gate $277.63 Each $ -
Fencing, split rail, 3' high (2-rail) $10.54 LF $ -
Fencing, temporary (NGPE) $1.20 LF 2100.00 $ 2,520.00
Signs, sensitive area boundary (inc. backing, post, install) $28.50 Each 20.00 $ 570.00
$ -
$ -
TOTAL $ 3,090.00
OTHER (Construction Subtotal ) $ 87,962.40
Percentage
ITEMS of
Construction Unit Cost
Mobilization 10% $ 8,796.24
Contingency 30% $ 26,388.72
TOTAL $ 35,184.96
MAINTENANCE AND MONITORING
Maintenance, annual
Less than 1,000 sq.ft. and buffer impact only $ 1.08 SF (Includes monitoring) $ -
Less than 1,000 sq.ft. with wetland or aquatic area impacts $ 1.35 SE (Includes monitoring) $ )
Larger than 1,000 sq.ft. but < 0.5 acre -buffer impact only $ 360.00 EACH (8 hrs @ 45/hn) $ )
Larger than 1,000 sq.ft. but < 0.5 acre with wetland or
aquatic area impacts $ 450.00 EACH (10 hrs @ $45/hr) $ -
Larger than 1,000 sq.ft. but < 0.5 acre -buffer impact only $ 450.00 EACH (12 hrs @ 45/hr) $ R

Page 3 of 4
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Larger than 1,000 sq.ft. but < 1 acre with wetland or aquatic
area impacts $ 630.00 EACH 12.00{(14 hrs @ $45/hr) $ 7,560.00
Larger than 1 acre but < 5 acres - buffer and / or wetland or
aquatic area impacts $ 1,600.00 DAY (WEC crew) $ -
Larger than 5 acres - buffer and / or wetland or aquatic area
impacts $ 2,000.00 DAY (1.25 X WEC crew) $ -
Monitoring, annual
Larger than 1,000 sq.ft. but < 0.5 acre -buffer impact only
$ 720.00 EACH (8 hrs @ $90/hr) $ -
Larger than 1,000 sq.ft. but < 0.5 acre with wetland or
aquatic area impacts $ 900.00 EACH (10 hrs @ $90/hr) $ -
Larger than 0.5 acre but < 1.0 acre -buffer impact only $ 900.00 EACH (10 hrs @ $90/hr) $ R
Larger than 0.5 acre but < 1.0 acre with wetland or aquatic
area impacts $ 1,080.00 EACH 10.00|(12 hrs @ $90/hr) $ 10,800.00
Larger than 1 acre but < 5 acres - buffer and / or wetland or
aquatic area impacts $ 1,620.00 DAY (18 hrs @ $90/hr) $ -
Larger than 5 acres - buffer and / or wetland or aquatic area
impacts $ 2,400.00 DAY (24 hrs @ $90/hr) $ -
Maintenance and Monitoring Inspection (DDES), annual 4.00
$362.25 EACH (2.5 hrs @ $144.90/hr) $ 1,449.00
Maintenance and Monitoring Inspection (DDES), final $579.60 EACH 1.00 (4 hrs @ $144.90/hr) $ 579.60
TOTAL $ 20,388.60
Total $143,535.96

Page 4 of 4
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LARGE WOODY DEBRIS PLACEMENT & MITIGATION GRADING

~ Proposed OHWM within - - =
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Match B:4
116th Road Frontage Improv. Cross Section (From Triad Civil Plans Sheet 9 of 14)
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Match C:4

BRIDLESTONE ESTATES

KING COUNTY, WASHINGTON

PORTION OF SECTION 16, TOWNSHIP 25 NORTH, RANGE 5 EAST, W.M.

WETLAND BUFFER FENCE OR BARRIER

Upon project completion, the applicant shall install between the upland boundary of all wetland buffers and the
developed portion of the site, either 91) a permanent 3 to 4 foot - tall split rail fence; or (2) permanent planting of
equal barrier value; or (3) equivalent barrier, as approved by the planning official. Installation of the permanent
fence or planted barrier must be done by hand where necessary to prevent machinery from entering th ewetinad
or its buffer.
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Match D:4
Constructed Stream Channel Cross Section

Wetland Re-estabilshement Area

WETLAND RE-ESTABLISHMENT GRADING

Low flow channel area ~4-6" below
wetland surface

Biodegradable filter fabric
placed over exposed soils
to reduce erosion. Install
plants through filter fabric.

Grading for the wetland re-establishment will follow the intent of the proposed
Field changes, where necessary, will occur with the
approval of the project biologist.

grading within this plan.
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BRIDLESTONE ESTATE
MITIGATION DETAILS AND GRADING

After excavation of fill material, project
biologist will assess existing substrate.
If existing substrate is determined to be
unsuitable then excavate an additional
12"-18" in depth and back fill with a 0 25 50

mix of washed coarse sand/gravel. E Feet
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ENGINEER:
ROY LEWIS

CONTACT:
CHER ANDERSON

JOB NO:
1410

CITY OF KIRKLAND PLANNING AND

Wetland soil surface
f (Re-establishment area)
COMMUNITY DEVELOPMENT

r OHWM

APPROVED FOR CONSTRUCTION

BY:

R/W PERMIT NO.

E:
05/11/2015

DRAWN BY:
KJL

CHECKED BY:
CA

SHEET

M-4 OF 6




Attachment 4
SEP15-00576

LIIC
L

NN T

Y,

N

> QQQ &

S,

qga 7
CN

S
)

SN 0L A
Y 20

(0)

O 139

@ @ 93
G ® 93
®
@) 92
@® 105
® 91

CORNUS SERICEA/ RED OSIER DOGWOOD
HOLODISCUS DISCOLOR / OCEANSPRAY

LONICERA INVOLUCRATA / TWINBERRY

PHYSOCARPUS CAPITATUS / PACIFIC NINEBARK

ROSA NOOTKANA / NOOTKA ROSE

RUBUS SPECTABILIS / SALMONBERRY
SALIX LASIANDRA / PACIFIC WILLOW

SALIX SCOULERIANA/ SCOULER'S WILLOW

SYMPHORICARPOS ALBUS / SNOWBERRY

1 GALLON - 18" HT / SP

1 GALLON -

1 GALLON -

1 GALLON -

1 GALLON -

1 GALLON -
1 GALLON -

1 GALLON -

18"

18"

18"

18"

18"
18"

18"

HT/SP

HT / SP

HT/SP

HT/ SP

HT / SP

123 l3
L N4 ¥ X
KING COUNTY, WASHINGTON 21 21¢
PORTION OF SECTION 16, TOWNSHIP 25 NORTH, RANGE 5 EAST, W.M. z E E E
o181 8|8
%2}
= ]
PLANT SCHEDULE 3|2 |28
IS 5s
5 |0|0
) TREES: 446 TOTAL e
219 v
JIHE
SYMBOL QUANTITY BOTANICAL / COMMON SIZE /| COMMENT clele -
% 108 ACER MACROPHYLLUM / BIG LEAF MAPLE 11/2" CALIPER/ 8
6' HT MINIMUM 8
L - ot
e
— E Z o
4. - 104 PICEA SITCHENSIS / SITKA SPRUCE 6'HT / FULL TO BASE = 8
B Z = =1
LL] a G S £9
m T
>’ H : 108 PSEUDOTSUGA MENZIESII / DOUGLAS FIR 6'HT / FULL TO BASE v o gr
q’ ] s z of
|| e Z|5 38
I‘ L 126 THUJA PLICATA/ WESTERN RED CEDAR 6'HT / FULL TO BASE = % ;’%
HEHEEEE MY 4
= q 5
G) [ SHRUBS: 1,077 TOTAL %
(S At £ o
F.l A g §
Fi " SYMBOL QUANTITY BOTANICAL / COMMON SIZE /| COMMENT § -
- = <

HT / SP

HT/SP

1 GALLON - 18" HT / SP

Kyle Legare
PN-5876A

Wetland Solutions, Inc
18220 3rd Ave NE

Arlington, WA 98223

P: 360-652-8010

E: Kyle@WetlandSolutions.net

BRIDLESTONE ESTATES
MITIGATION PLANTING PLAN

ENGINEER:
ROY LEWIS
CONTACT:
0 10 20 40 CHER ANDERSON
I - o ot 308 NO:
1inch = 20 feet 1410
CITY OF KIRKLAND PLANNING AND E:
Legend COMMUNITY DEVELOPMENT 05/11/2015
.
L oo | wedend DRAWN BY:
Wetand Re-Estabishment APPROVED FOR CONSTRUCTION L
/) Wetiand Enhancement
[ sufter Restoration CHECKED BY:
7] sutter Enhancement BY: CA
Buffer
SHEET

R/W PERMIT NO.

M-5 OF 6




Attachment 4
SEP15-00576

Project Summary

The purpose of this plan is to satisfy the City of Kirkland regulations that requires a Critical Areas Study
and mitigation plan according to KZC 90.40. The proposed project is a 35 — lot residential subdivision of
five existing parcels that total 17.6 — Acres. The applicant is requesting a rezone from RS 35 to RS 12.5.
All existing equestrian facilities including the paddocks, stables, and arenas will be removed during initial
clearing and grading of the site. The new development will include the installation of utilities, sanitary
sewer, stormwater management facilities, tree protection areas, sensitive area protection areas, and
road frontage improvements.

The proposed project is a residential subdivision that is located at 4626 116" Ave NE, Kirkland,
Washington. The site is located in Section 16 of Township 25N, Range 5E in the southeastern corner of
the City of Kirkland. The site is bordered by single family residential development to the north and
south, 116" Avenue NE to the west, and Bridle Trails Park to the east.

Three wetlands were identified as a result of this work referred to as Wetlands A, B, and C for the
purposes of the mitigation plans. The Watershed Company, Inc. completed a wetland delineation
review in March 2013. Five recommendations were provided in the review letter, which have been
addressed in the conceptual mitigation report.

The proposed residential development has been designed to avoid and minimize impacts to critical
areas and associated buffers to the greatest extent practicable. Proposed impacts where unavoidable
have been located in areas that were previously disturbed and have lower existing functions and values.
Impacts to wetland and stream areas are limited to the required access road to the site and road
frontage improvements along 116" Ave NE. Buffer impacts are limited to the access road. A total of
47,760 SF of wetland area is located on the subject site. Per KZC 90.55(2) no land surface modification
can occur in more than 10 percent of the total wetland area or 4,776 SF for the project site, may be
modified.

The proposed mitigation for the wetland and buffer impacts associated with development activities
includes a combination of wetland re-establishment, enhancement, restoration, and buffer
enhancement. The proposed mitigation measures meet or exceed the ratios outlined in KZC 90.55. It
is expected that there will be an overall increase in local functions and values as a result of the proposed
mitigation measures. The addition of trees and shrubs, along with the re-establishment of wetland area
will provide greater stormwater control and biological support functions.

Goals, Objectives, and Performance Standards

Goal 1: Increase the habitat and water quality improvement functions within a portion of the western
wetland area on the subject site.

Objective 1: Re-establish 6,173 SF of wetland area by removing old fill material and installing
native trees and shrubs.

Objective 2: Enhance 2,610 SF of wetland area by removing invasive plant cover and installing
native trees and shrubs.

Performance Standards for Objective 1
i) Survival of planted trees and shrubs will be a minimum of 80% after two years. Staged
survivability requirements include:
— 100% survivability after Year 1
—  Year 2 survivability is at 80%
—  Years 3-5 - A minimum of four native tree species and four shrub species will each
comprise >10% cover within wetland enhancement and re-establishment areas

Evaluation Method: Transect sampling, visual inspection

i) Native tree and shrub canopy cover percentages (including volunteers) during the
monitoring period will be:

— 20% or greater at the end of Year 1

— 40% or greater at the end of Year 3

— 80% or greater at the end of Year 5

Evaluation Method: Quadrat sampling
Alternative Method: Line-intercept method

iii) Invasive and non-native species will have 10% or less aerial coverage within the
mitigation areas. Weeds include but are not limited to Japanese knotweed, Himalayan
blackberry, and Scot’s broom.
Evaluation Method: Quadrat sampling

Alternative Method: Line-intercept method

v) Wetland re-establishment areas shall have saturation between soil surface and 12
inches depth from March 1 through May 15.

Evaluation Method: Weekly visits for at least six weeks during early spring (usually
beginning in March) to verify depth of surface or subsurface hydrology.

v) Wetland re-establishment areas shall have greater than 80% plant composition of FAC,
FACW or OBL species.

Evaluation Method: Transect sampling, visual inspection

vi) Soils within wetland re-establishment areas shall have at least 30% organic matter by
bulk density at the time of mitigation plant installation.

Evaluation Method: Verified by invoices

Contingency:
e Substitute species that are more suited to local conditions for species that had high
mortality (> 80%)

e lIrrigate at regular intervals during the growing season to reduce transplant stress
e Promote optimum growth by removing competing vegetation in plant pits

e Replant with stock that propagates quickly

e Re-grade to increase or decrease elevation to achieve wetland hydrology

BRIDLESTONE ESTATES

KING COUNTY, WASHINGTON

PORTION OF SECTION 16, TOWNSHIP 25 NORTH, RANGE 5 EAST, W.M.

Goal 2: Increase the habitat and water quality improvement functions within portions of the western
wetland buffer area on the subject site.

Obijective 1: Enhance 18,675 SF of buffer area removing invasive plant cover and installing
native trees and shrubs.

Performance Standards for Objective 1
i) Survival of planted trees and shrubs will be a minimum of 80% after five years. Staged
survivability requirements include:
— 100% survivability after Year 1
—  Years 2-4 survivability is at a level to meet 80% by the end of Year 4
— 80% at the end of Year 5

Evaluation Method: Transect sampling, visual inspection

Native tree and shrub canopy cover percentages (including volunteers) during the
monitoring period will be:

— 20% or greater at the end of Year 1

— 40% or greater at the end of Year 3

— 80% or greater at the end of Year 5

Evaluation Method: Quadrat sampling

Alternative Method: Line-intercept method

iii) Invasive and non-native species will have 10% or less aerial coverage within the
mitigation areas. Weeds include but are not limited to Japanese knotweed, Himalayan
blackberry, and Scot’s broom.

Evaluation Method: Quadrat sampling

Alternative Method: Line-intercept method

Contingency:
e Substitute species that are more suited to local conditions for species that had high
mortality (> 80%)
e Irrigate at regular intervals during the growing season to reduce transplant stress
e Promote optimum growth by removing competing vegetation in plant pits
e Replant with stock that propagates quickly

Goal 3: Restore the habitat and water quality improvement functions within the portions of wetland
buffer disturbed for road construction and stormwater management facilities.
Objective 1: Restore 10,878 SF of buffer area impacted by grading activities by installing native
trees and shrubs.

Objective 2: Restore 1,400 SF of buffer area by installing native vegetation and removing and
invasive plant species.

Performance Standards for Objectives 1 & 2
i) Survival of planted trees and shrubs will be a minimum of 80% after five years. Staged
survivability requirements include:
— 100% survivability after Year 1
—  Years 2-4 survivability is at a level to meet 80% by the end of Year 4
— 80%at the end of Year 5
Evaluation Method: Transect sampling, visual inspection
i) Native tree and shrub canopy cover percentages (including volunteers) during the
monitoring period will be:
— 20% or greater at the end of Year 1
— 40% or greater at the end of Year 3
— 60% or greater at the end of Year 5

Evaluation Method: Quadrat sampling/Alternative Method: Line-intercept method

iii) Invasive and non-native species will have 10% or less aerial coverage within the
mitigation areas. Weeds include but are not limited to Japanese knotweed, Himalayan
blackberry, and Scot’s broom.

Evaluation Method: Quadrat sampling/Alternative Method: Line-intercept method

Performance Standard for Objective 2:
i) No point discharge, erosion, or channelization is to occur downstream of the
stormwater outfall.

Evaluation Method: Visual Inspection during each monitoring visit

Contingency:

e Substitute species that are more suited to local conditions for species that had high
mortality (> 80%)

e Irrigate at regular intervals during the growing season to reduce transplant stress
e Promote optimum growth by removing competing vegetation in plant pits

e Replant with stock that propagates quickly

e Modify stormwater outfall to reduce point discharge.

Goal 4: Preserve critical areas, buffers, and additi | areas included as

Objective 1: Designate and sign the boundary of on-site wetlands, streams, and buffers as
Protected Wetland Area

Performance Standards for Objective 1:
i) Permanent signs are installed according KZC
i) Fencing installed around perimeter of buffer areas per KZC 90.50

Contingency: Replace or install missing signs as necessary

Evaluation Method: Sign inspection by engineer following installation or by the project

biologist during the monitoring period

Monitoring

General

The monitoring period for this mitigation project will last for five years per KZC 90.55(4)(C)). After the
completion of the Time Zero/As-built Report and subsequent Final Plat approval, the bond anniversary
date will be set and the monitoring period shall begin. The mitigation sites will be monitored using
standardized techniques and procedures described below for vegetation survival, vigor and growth of
plant material, and the success of the mitigation plan overall. The monitoring strategy will include
vegetation transects, vegetation quadrats, and photopoints unless otherwise approved by City Staff.

Vegetation Transects

Vegetation data will be collected within each mitigation area to help evaluate the success of the
mitigation project. Transects will be established in each vegetation community during the Time
Zero/As-built inspection to collect baseline monitoring data, however baseline data does not need to be
included in the As-built Report. The number and length of the transects shall be determined in the field
at the initiation of the monitoring program and shall be based on lengths that most accurately represent
the composition of planted vegetation within the mitigation areas. A minimum of five transects shall be
established within the mitigation planting areas. Total percent cover for trees, shrubs, and herbs (not
including grasses) and percent cover for each individual species will be recorded in each quadrat.

Trees and shrubs that have been planted for the purpose of mitigation shall be visually evaluated to
determine the rate of survival, health, and vigor of each plant within the sampling area, which will be
recorded as Live, Stressed, Not found, and Dead during monitoring Years 1 and 2. For monitoring Years 3
through 5, plant species diversity and coverage will be recorded along each transect.

Vegetation Quadrats

Quadrats will be established at one or both ends of the transect, depending on site conditions, to
monitor tree, shrub, herbaceous, and invasive percent cover; stakes, iron rebar, or other material will be
situated so that each corner is clearly marked. Data collection will consist of species composition and
percent cover, total percent plant cover, total percent woody cover (tree/shrub), total percent
herbaceous cover (if applicable) for installed plants, as well as “volunteer” trees and shrubs. Percent
cover of non-native/invasive plants such as Himalayan blackberry, scotch broom, reed canary grass will
also be quantified. Quadrat number, location, and dimensions should be permanently recorded on the
Transect PVC pipe. As an alternative to quadrat sampling, the line intercept monitoring method may be
used. In addition to transect and quadrat sampling, the mitigation areas as a whole will be inspected
and evaluated to generalize the overall level of success of the mitigation project.

Photopoints

Permanent photo points will be established using rebar and PVC pipe at locations representative of the
mitigation project. Photographs will be taken from these photo points during each site visit to
document the change over time of the mitigation site. These photos will provide indication of trends,
current site conditions, and change over time and will be included in the yearly monitoring reports. An
instruction sheet, with the direction and number of photographs to be taken, will be provided to allow
continuity over time if monitoring personnel changes. In addition, photographs representing existing

Monitoring Schedule

An annual report describing and quantifying the level of success of the plan will be written and
submitted to the City of Kirkland for review and approval. The monitoring strategy will consider, but is
not limited to:

a) Plant species composition and cover values for vegetation in the planting areas

b) Survival rate of originally planted vegetation

c) Wildlife use

d) Indications of human disturbance

Time-Zero Report:

A Time Zero/As-built Report will be completed by the contractor and the consulting biologist when
planting is finished. The Time-Zero Report will identify problems in obtaining materials, differences in
sizes of materials than were originally called for, replacement materials, if necessary, and any other
conditions that varied from the mitigation plan. If the installation is found to be significantly different
from the prepared mitigation plan, the landscape contractor will be responsible for the creation of the
As-built plan.

Baseline Data Collection

Permanent sampling points should be established and recorded during the Time Zero/As-built
inspection to collect baseline monitoring data for total plant numbers, canopy cover, and photopoints.
If baseline data collection is deferred to Year 1, plant counts and species composition may be incorrect
compared with the actual installation and photo documentation cannot be adequately evaluated.
Baseline information is only relevant for subsequent monitoring years and does not need to be included
in the As-built Report.

Site Visits

Additional site visits may be necessary between the scheduled monitoring site visits, if problems are
identified in the mitigation areas, to monitor actions taken by the responsible party.

Year 1-5:

Two site visits each year will be conducted for monitoring purposes, with the first visit occurring during
spring in the form of a maintenance visit and formal monitoring visit during late summer/early fall
(before leaf drop). Site visits in Year 1 will be completed to determine the initial survival of the shrubs
and trees in the planting areas and if the site is meeting the performance standards. It will include a
plant-by-plant inspection with a notation of any species that appear to be stressed, dead or delayed in
initial growth. The responsible party will be notified of any problems identified within the mitigation
areas. Photos will be taken of the site according to the established photo schedule. An on-site meeting
between the monitoring biologist and the landscape maintenance contractor may be necessary to
discuss additional maintenance requirements.

Site visit(s) in Years 3-5 will occur to determine minimum species diversity. A minimum of four native
tree species and four shrub species will each comprise >10% cover within wetland enhancement and re-
establishment areas.

The responsible party, landscape maintenance contractor and City of Kirkland will be notified of any
dead plants that need replacement, additional plants needed to meet diversity standards, or other
maintenance requirements.

If applicable, the first visit of Year 5 will be conducted to determine if the site is meeting the
performance standards. The final visit will be in Year 5. At this time, the monitor will determine, with
assistance from the appropriate regulatory agency, whether the site has met the performance standards
and goals as identified in the Mitigation Plan. If it is determined that the site has met the goals, no
additional work will be done. If it is determined that the site has not yet met the goals, a contingency
plan meeting will be established between the developer, consulting biologist, contractor, monitor and
appropriate regulatory agency, to modify the project so it will meet the performance standards. This
could include additional plantings, replacement of plant species and/or an extension of the monitoring
period.

Monitoring Reporting

Annual monitoring reports will be submitted to the developer and appropriate regulatory agency by the
bonding anniversary date. The monitoring reports will include photographic documentation for each
site visit, with photo descriptions and a plot-by-plot analysis of the vegetation sampling plots. The
report will generalize the overall conditions and address the effectiveness of the Mitigation Plan in
meeting the performance standards including the presence of wetland hydrology. If problems are
identified within the mitigation areas during the spring site visits, the responsible party will be notified
of the problems and actions to be taken in order to rectify the problems. Additional site visits may be
required to ensure that the identified actions are implemented. If no action is taken to rectify the
identified problems, the City of Kirkland will be notified of the problem, and apparent lack of response
by the responsible party.

A final report will be completed by the bonding anniversary date of the final year and will include a
summation and final analysis. If at that time, the performance standards have not been fully satisfied,
but the monitor believes that the site is viable, growing and that the standards will be met, it should be
noted. The final report will be the determination of whether the site is a success and whether the
Maintenance Bond can be released.

Contingency Plan

If the mitigation plantings do not meet established performance goals for wetland hydrology, vegetative
cover and plant survival, revisions to the plan will be made and implemented. Depending on the
problems addressed, activities could include changes in soil or hydrologic conditions and/or the
replanting of vegetation or modifying species selected for the initial planting. Specific Performance
Standards have contingency options applied to them.

Performance Security

An assignment of funds or other financial guarantee shall be required to secure the mitigation plan. The
financial guarantee shall be for 125 percent of the estimated completion costs of the mitigation plants
and installation or as otherwise required by the City of Kirkland (KZC 90.145). The financial guarantee
may only be released after the City has inspected the site, and the applicant’s appropriate professional
consultant has provided written confirmation that the mitigation installation, monitoring and
performance standards have been met. If the performance standards have not been met, a contingency
plan shall be implemented and must be successfully completed prior to the release of the financial
guarantee.
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MEMORANDUM
To: Desiree Goble, Planner
From: Thang Nguyen, Transportation Engineer
Date: April 22, 2015
Subject: Residential Development Traffic Analysis Review, SEP15-00576/TRAN14-
02146

This memo is a summary of Public Works staff review of the Traffic Impact Analysis (TIA)
report for the proposed Bridal Trail Residential Development.

FINDINGS AND RECOMMENDATIONS

Public Works staff has reviewed the traffic impact analysis report for the proposed project
and concluded that the project will not create significant traffic impact that will require
specific off-site transportation mitigation. Based on the traffic impacts and mitigation
documented in the traffic report dated January 2015 prepared by Gibson Traffic
Consultants, staff recommends approval of the proposed project with the following
conditions:

e Pay road impact fee per the current Transportation Impact Fee schedule.
e Install a STOP sign on the east leg of the new intersection providing access to the
project site from 116" Avenue NE.

STAFF REVIEWS

Project Description

The applicant proposed to construct 35 single-family homes to replace five existing
single-family homes located off 116" Avenue NE at approximately the 4600 block. The
proposed project is anticipated to be completely built and occupied by 2019. The
project is forecasted to generate 36 net new PM peak hour trips.

Traffic Concurrency

The proposed project passed traffic concurrency and received its concurrency test notice
will expire in one year (November 25, 2015) unless a development permit and certificate
of concurrency are issued or an extension is granted.
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Traffic Concurrency Appeal- The concurrency test notice may be appealed by the public
or by an agency with jurisdiction. The concurrency test notice is subject to an appeal until
the SEPA review process is complete and the appeal deadline has passed. Concurrency
appeals are heard before the Hearing Examiner along with any applicable SEPA appeal. For
more information, refer to the Kirkland Municipal Code, Title 25.

TRAFFIC IMPACTS & MITIGATIONS
The traffic report was completed following the City of Kirkland TIA guidelines. The scope of
the traffic analysis was approved by the City of Kirkland transportation engineer.

The City's Traffic Impact Analysis Guidelines (TIAG) requires a level of service (LOS) analysis
using the Highway Capacity Manual Operational Method for intersections that have a
proportionate share greater than 1% as calculated using the method in the TIAG.

Mitigation Threshold- For intersections that have 1% or more proportionate
share impact, the City requires developers to mitigate traffic impacts when one of the
following two conditions is met:

1. An intersection level of service is at E and the project has a proportional share of 15% or
more at the intersection.

2. An intersection level of service is at F and the project has a proportional share of 5% or
more at the intersection.

Based on the proportionate share calculation for the full build-out of the proposed project,
no intersections meet the proportionate share criteria. The intersections impact by the
project by 1% proportional share were calculated to operate at LOS-D or better. Therefore,
no intersections will trigger off-site intersection LOS mitigation.

The level of services at the project driveway was calculated to be LOS-C with the project
traffic. This level of service does not trigger traffic mitigation.

Traffic Safety- The traffic consultant measured the sight distance at the proposed
driveway. Based on their measurements, the driveway meets the required sight distance of
390 feet in both directions. Based on historical crash data, there have very few accidents on
116" Avenue NE. Thus, no safety mitigation is required.

The project access will have more than 50 feet spacing from other driveways. Thus,
meeting the City of Kirkland's requirement.

Transportation Impact Fees- Per City’s Ordinance 3685, Transportation Impact Fees is
required for all developments. Transportation impact fees are used to construct
transportation improvements throughout the City. The transportation impact fee for single
family is $3,942 per single-family unit. The proposed project will have 30 net new single-
family units (35 proposed units — 5 existing units). The calculated transportation impact fee
is $118,260 (30 x $3,942). Transportation impact fee is paid at building permit issuance.
Final transportation impact fee will be determined at building permit issuance.

\\SRV-FILEO2\users\Tnguyen\0_Private Development Projects\2014\Bridal Trail Subdivision\Bridal Trail SF Traffic Review
memo.docx
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Frontage Improvements- The project will be required to construct half-street frontage
improvements on 116" Avenue NE in accordance to the City of Kirkland standards including
curb, gutter and sidewalk.

cc: Energov
Rob Jammerman, Development Engineer Manager

\\SRV-FILEO2\users\Tnguyen\0_Private Development Projects\2014\Bridal Trail Subdivision\Bridal Trail SF Traffic Review
memo.docx
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MEMORANDUM

To: Desiree Goble, Planner

From: Thang Nguyen, Transportation Engineer

Date: January 26, 2016

Subject: Bridle Trail Single-Family Subdivision Development Traffic Concurrency

Test Notice, Tran16-00165.

The purpose of this memo is to inform you that the applicant has reapply for traffic
concurrency testing and the project have passed traffic concurrency.

PROJECT DESCRIPTION

The applicant proposed to construct 35 single-family homes to replace five existing
single-family homes located off 116" Avenue NE at approximately the 4200 block. The
proposed project is anticipated to be completely built and occupied by 2017. The
project is forecasted to generate 35 net new PM peak hour trips.

The proposed project passed traffic concurrency. This memo will serve as the
concurrency test notice for the proposed project. Per Section 25.10.020 Procedures of
the KMC (Kirkland Municipal Code), this Concurrency Test Notice will expire in one year
(January 26, 2017) unless a development permit and certificate of concurrency are
issued or an extension is granted.

EXPIRATION

Since a complete SEPA checklist and a traffic impact analysis report have been
submitted, the concurrency test notice will not have a 90-day expiration period. This
concurrency test notice shall expire and a new concurrency test application is required
unless:

1. A Certificate of Concurrency is issued or an extension is requested and granted by
the Public Works Department within one year of issuance of the concurrency test
notice. (A Certificate of Concurrency is issued at the same time a development
permit or building permit is issued if the applicant holds a valid concurrency test
notice.)

2. A Certificate of Concurrency shall expire six years from the date of issuance of the
concurrency test notice unless all building permits are issued for buildings approved
under the concurrency test notice.



Attachment 6
SEP15-00576
Memorandum to Desiree Goble
January 26, 2016
Page 2 of 2

APPEALS

The concurrency test notice may be appealed by the public or agency with jurisdiction.
The concurrency test notice is subject to an appeal until the SEPA review process is
complete and the appeal deadline has passed. Concurrency appeals are heard before
the Hearing Examiner along with any applicable SEPA appeal. For more information,
refer to the Kirkland Municipal Code, Title 25. If you have any questions, please call me
at x3869.

cc: Matt Palmer, Gibson Traffic Consultants, Inc.
Rob Jammerman, Development Engineer Manager
John Burkhalter, Senior Development Engineer

\\SRV-FILEO2\users\Tnguyen\0_Private Development Projects\2014\Bridal Trail Subdivision\Bridle Trail traffic concurrency test
update memo.docx
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Desiree Goble

From: Karen Walter <KWalter@muckleshoot.nsn.us>

Sent: Tuesday, July 21, 2015 2:24 PM

To: Desiree Goble

Subject: RE: Bridlestone Estates Subdivision Notice of Application - SUB15-00572

Attachments: bridlestone estates environmental map from Kirkland.pdf; Landscape Ecotoxicology of
Coho Salmon Spawner Mortality in Urban watersheds.pdf

Follow Up Flag: Follow up

Flag Status: Flagged

Désirée,

Thank you again for sending us additional information for the Bridlestone Estates project along 116" Ave NE referenced
above. We have reviewed this information and offer the following questions and comments:

1.

The Critical Areas Report and Mitigation Plan (CAR) notes that the only stream on or adjacent to the site is
Yarrow Creek. However, Kirkland environmental maps suggest there is a stream (“no-name”) flowing east to
west that goes through Wetland A along and near the northern edge of the project site and eventually to Yarrow
Creek. The CAR notes flowing water in and near Wetland A that goes through a culvert (see page 10 under
hydrology). Is there an additional stream on or near the site? If so, will the project affect this stream and or its
buffer?

Given its proximity to Yarrow Creek, a known fish-bearing stream, this stream, if it does exist, could be potential
fish bearing waters especially given its proximity/association with Wetland A.

Did the Watershed Company’s assessment address this stream?

More information is needed regarding the proposed crossing of Yarrow Creek with the new access road. Please
note that for any necessary stream crossing on a fish-bearing water such as Yarrow Creek, the crossing needs to
be either a bridge or a stream simulation culvert to ensure that both adult and juvenile salmon can pass
throughout. The applicant is strongly encouraged to fully review WDFW's 2013 Water Crossing Guidelines which
details the necessary evaluations and design approaches which should include avoid filling of Wetland C, too, as
it is associated with Yarrow Cree per the CAR (page 12).

The project should treat its stormwater using enhanced treatment methods as the stormwater will eventually
discharge to Yarrow Creek, a fish-bearing water. Enhanced treatment is necessary to avoid impacts to coho
salmon, in particularly. See the attached article for more information.

We appreciate the opportunity to review this proposal and look forward to the City’s responses to these questions and
comments.

Best regards,
Karen Walter
Watersheds and Land Use Team Leader

Muckleshoot Indian Tribe Fisheries Division
Habitat Program

39015 172nd Ave SE

Auburn, WA 98092

253-876-3116

From: Desiree Goble [mailto:DGoble@kirklandwa.gov]

Sent: Thursday, July 02, 2015 9:13 AM

To: Karen Walter

Subject: RE: Bridlestone Estates Subdivision Notice of Application - SUB15-00572
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Désirée Goble
425.,587.3251

From: Desiree Goble

Sent: Thursday, July 02, 2015 9:12 AM

To: 'Karen Walter'

Subject: RE: Bridlestone Estates Subdivision Notice of Application - SUB15-00572

Karen,

Below is a list of documents that | sent to you yesterday:
1. Geotech Onsite Stormwater Disposal- Bridlestone Estates, SUB15-00572
2. Geotech Report - Bridlestone Estates, SUB15-00572 (I didn’t realize that this document is the same as the one
above, sorry)
3. Storm Drainage Analysis, Preliminary (Technical Information Report) - Bridlestone Estates, SUB15-00572
4. Survey - Topographic - Bridlestone Estates, SUB15-00572

Here are the remaining document that I’'m trying to send:
5. Geotechnical Investigation Ch 85 - Bridlestone Estates, SUB15-00572
6. Sensitive Areas Requests & Maps - Bridlestone Estates, SUB15-00572

| will try to send the documents above individually and hope that works.
Thanks for your patience.

Désirée Goble
425.587.3251

From: Karen Walter [mailto:KWalter@muckleshoot.nsn.us]

Sent: Thursday, July 02, 2015 8:44 AM

To: Desiree Goble

Subject: RE: Bridlestone Estates Subdivision Notice of Application - SUB15-00572

Hi Désirée,
Thanks for the geotech report.
What about the wetland report and stormwater plan?

Karen Walter
Watersheds and Land Use Team Leader

Muckleshoot Indian Tribe Fisheries Division
Habitat Program

39015 172nd Ave SE

Auburn, WA 98092

253-876-3116

From: Desiree Goble [mailto:DGoble@kirklandwa.gov]

Sent: Wednesday, July 01, 2015 6:17 PM

To: Karen Walter

Subject: RE: Bridlestone Estates Subdivision Notice of Application - SUB15-00572
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Désirée Goble
425.,587.3251

From: Karen Walter [mailto:KWalter@muckleshoot.nsn.us]

Sent: Wednesday, July 01, 2015 5:39 PM

To: Desiree Goble

Subject: FW: Bridlestone Estates Subdivision Notice of Application - SUB15-00572

Hi Desiree,

We got this notice today and | am wondering if there is more information available, including any wetland delineation
documents; narrative explaining the wetland filling/ buffer reduction; stormwater management details; and proposed
mitigation.

We would appreciate a copy for our review before the July 21 deadline.

Thank you,
Karen Walter
Watersheds and Land Use Team Leader

Muckleshoot Indian Tribe Fisheries Division
Habitat Program

39015 172nd Ave SE

Auburn, WA 98092

253-876-3116

From: Justine Lybeck [mailto:jlybeck@kirklandwa.gov]

Sent: Wednesday, July 01, 2015 10:05 AM

To: Karen Walter

Subject: Bridlestone Estates Subdivision Notice of Application - SUB15-00572

Attached for your information is the Bridlestone Estates Subdivision Notice of Application and Site Plan, File No.
SUB15-00572.

If you have any questions regarding this project, please contact Planner Desiree Goble at 425-587-3251 or
dgoble@kirklandwa.gov.

Thank you,

JUSTINE LYBECK
Office Specialist

Planning & Building Department
City of Kirkland

425-587-3238

b% Please don't print this e-mail unless you really need to. Reduce, Reuse, Recycle
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Landscape Ecotoxicology of Coho Salmon Spawner
Mortality in Urban Streams

Blake E. Feist'*, Eric R. Buhle', Paul Arnold?, Jay W. Davis?, Nathaniel L. Scholz’

1 Northwest Fisheries Science Center, National Marine Fisheries Service, National Oceanic and Atmospheric Administration, Seattle, Washington, United States of America,
2 Washington Fish and Wildlife Office, United States Fish and Wildlife Service, Lacey, Washington, United States of America

Abstract

In the Pacific Northwest of the United States, adult coho salmon (Oncorhynchus kisutch) returning from the ocean to spawn
in urban basins of the Puget Sound region have been prematurely dying at high rates (up to 90% of the total runs) for more
than a decade. The current weight of evidence indicates that coho deaths are caused by toxic chemical contaminants in
land-based runoff to urban streams during the fall spawning season. Non-point source pollution in urban landscapes
typically originates from discrete urban and residential land use activities. In the present study we conducted a series of
spatial analyses to identify correlations between land use and land cover (roadways, impervious surfaces, forests, etc.) and
the magnitude of coho mortality in six streams with different drainage basin characteristics. We found that spawner
mortality was most closely and positively correlated with the relative proportion of local roads, impervious surfaces, and
commercial property within a basin. These and other correlated variables were used to identify unmonitored basins in the
greater Seattle metropolitan area where recurrent coho spawner die-offs may be likely. This predictive map indicates a
substantial geographic area of vulnerability for the Puget Sound coho population segment, a species of concern under the
U.S. Endangered Species Act. Our spatial risk representation has numerous applications for urban growth management,
coho conservation, and basin restoration (e.g., avoiding the unintentional creation of ecological traps). Moreover, the
approach and tools are transferable to areas supporting coho throughout western North America.
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Introduction

In recent decades, human population growth and development
have continued to increase along the coastal margins of North
America [1]. The associated changes in land cover and human
land use have elevated land-based sources of pollution, and toxic
stormwater runoff in particular, to become one of the most
important threats to the biological integrity of basins, lakes,
estuaries, and nearshore marine environments [2]. In the United
States, concerns related to non-point source pollution have gained
momentum over the past decade (e.g., [3,4]). This has culminated
most recently in the designation of “water quality and sustainable
practices on land” as one of nine National Priority Objectives for
the newly established National Ocean Council, together with
ecosystem-based management, marine spatial planning, climate
change and ocean acidification, and changing conditions in the
Arctic [2]. For toxic runoff, however, the connections between
unsustainable practices on land and the decline of ecological
resilience in aquatic habits remain poorly understood.

In western North America, semelparous anadromous salmonids
(Oncorhynchus spp.) typically migrate thousands of kilometers in
their lifetimes. They hatch and rear in freshwater, migrate seaward
to capitalize on the productivity of the oceans to grow rapidly and
reach sexual maturity, and then return to their natal streams to
spawn and die. Certain salmonids, including pink (0. gorbuscha) and

@ PLoS ONE | www.plosone.org

chum (O. keta) migrate to the ocean relatively soon after hatching.
Others, however, such as Chinook (O. tshawytscha), steelhead, (O.
mykiss), sockeye (O. nerka), and coho (O. kisulch) may spend one or
more years in freshwater lakes, rivers and streams. Because of this
extended freshwater residency, juveniles of these species are
potentially more vulnerable to anthropogenic modifications of
freshwater habitat quality [5].

In contrast to the high mortality experienced by juvenile
salmonids, mortality at the adult spawner life stage is relatively
low. Familiar natural causes of mortality include predation, disease
[6,7,8,9], stranding (following high flows), elevated stream
temperatures, and competition — e.g., in habitats with abundant
salmon returns and limited spawning substrate. Various human
activities such as recreational and commercial fishing, stream
dewatering, and the placement of migration barriers can also
increase salmon spawner mortality. In general, however, salmon
spawner mortality has not been attributed to toxic chemical
contaminants in stormwater runoff — a data gap that may be due,
in part, to 1) the relative rarity of salmon spawners in urban basins
with poor water quality, and 2) the logistical difficulty of
implementing toxicity studies on migratory, seawater-to-freshwa-
ter transitional adults.

The exception is a recently documented phenomenon of
returning adult coho salmon dying at high rates in urban and
urbanizing streams in lowland Puget Sound region, which includes
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the greater Seattle metropolitan area [10]. Coho return to small
coastal stream networks to spawn each fall. Entry into freshwater is
triggered by early autumn rainfall and rising stream flows. Since
there had been extensive habitat degradation and loss in these
lowlands, many basins were targeted for stream restoration
projects in the 1990s. Subsequent surveys to evaluate project
effectiveness discovered that many coho salmon were dying in
newly-accessible stream reaches before they were able to spawn —
i.e., female carcasses were found in good condition (ocean bright
colors) with skeins (membrane or sac that contains the eggs within
the fish) filled with unspawned eggs [10]. In addition, affected coho
from several different urban basins showed a similar progression of
symptoms leading up to death, including disorientation, lethargy,
loss of equilibrium, mouth gaping, and fin splaying. Systematic
daily spawner surveys in recent years (2002-2009) have shown that
adult mortality rates in urban streams are consistently high
(relative to spawning coho salmon in more pristine areas), ranging
from ~25-90% of the total fall runs [10]. Mortality rates of this
magnitude likely have important negative consequences for
maintaining viable coho populations [11]. Consistent with this,
most coho mortalities observed over the past decade were
spawners that strayed (did not home to their natal stream reaches)
into these restored urban freshwater habitats.

The precise underlying cause of recurrent coho die-offs remains
under investigation. An initial weight-of-evidence forensic study
has systematically ruled out stream temperature, dissolved oxygen,
poor overall spawner condition, tissue pathology (e.g., gill),
pathogen prevalence or disease, and other factors commonly
associated with fish kills in freshwater habitats (Scholz et al.,
unpublished data). These findings, together with the rapid onset of
the syndrome, the nature of the symptoms (e.g., gaping and
disequilibrium), and the consistent re-occurrence within and
between urban basins over many years together point to toxic
stormwater runoff’ from urban landscapes as the likely cause of
coho spawner mortality. Urban runoff and stormwater-influenced
combined sewer overflows (CSOs) contain an exceptionally
complex mixture of chemical contaminants. Specifically, urban
streams are receiving waters for runoff and discharges containing
pesticides  [12], metals [13], petroleum hydrocarbons [14],
plasticizers, flame-retardants, pharmaceuticals, and many other
potentially toxic chemicals. The list of possible causal agents is
therefore long.

The above chemical complexity notwithstanding, there are
several reasons to suspect motor vehicles as sources of toxics that
are killing returning coho. Vehicles deposit many compounds on
road surfaces via exhaust emissions, leaking fluids, and the wearing
of tires, brake pads and other friction materials [15]. Emissions
contain nitrogen and sulfur dioxide, benzene, formaldehyde, and a
large number of polycyclic aromatic hydrocarbons (PAHs). Fluids,
including antifreeze and motor oil, contain ethylene and propylene
glycol and PAHs. Tire wear releases zinc, lead, and PAHs onto
road surfaces [16], and brake pad wear is a major source of
copper, zinc, nickel, and chromium [16,17]. Collectively, these
contaminants accumulate on streets and other impervious surfaces
until they are mobilized by rainfall and transported to aquatic
habitats via runoft. Polycyclic aromatic hydrocarbons and metals
such as copper are known to be toxic to fish, although acute
lethality usually occurs at exposure concentrations that are higher
(by orders of magnitude) than those typically detected in urban
streams. It is likely that fall stormwater pulses contain higher
concentrations than winter and spring due to the potential buildup
of contaminants during the relatively dry summer months.

Although the adult die-off phenomenon has been observed in all
Seattle-area urban streams where coho salmon occur, the overall
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rate of mortality has varied among basins. In qualitative terms, a
higher proportion of returning animals have survived to spawn in
basins that have more open space (e.g., parks and woodlands).
Conversely, mortality rates have been consistently higher in basins
with proportionately greater “urban” land cover and land uses.
This raises the possibility of a quantitative relationship between
discrete basin characteristics and coho survival and spawning
success. Such a relationship would be important for several
reasons. First, if coho mortality is significantly correlated with one
or more land cover or land use variables, the latter could be used
to identify unmonitored lowland basins where coho populations
are at greatest risk. Second, it could provide a means to evaluate
how future human population growth and development might
impact wild coho populations in Puget Sound (and elsewhere) that
are currently healthy. Finally, it could narrow the list of potentially
causative pollution sources in urban basins, thereby focusing future
toxicological studies to identify the specific contaminants involved.

In this study we performed a spatial analysis to identify
landscape variables that correlate most closely with surveyed rates
of coho spawner mortality across six different basins in Puget
Sound. The variables included land use and land cover, tax parcel
types, roadways, and impervious surfaces. We then used the
information from these correlations to generate spatially explicit
predictions of recurrent spawner losses in unmonitored basins
throughout the four most densely populated counties in the greater
Seattle metropolitan area.

Materials and Methods

Study Sites

We characterized habitat conditions within the drainage basins
from streams at six sites in the Puget Sound lowlands (Figure 1).
We chose these sites because coho spawner mortality has been
monitored at these locations for several years (2000-2009; [10]).
The sites represent a wide range of anthropogenic alteration, from
highly urbanized (e.g., Longfellow Creek) to relatively undisturbed
(e.g., Fortson Creek). Fortson Creek is considered a non-urban
site, whereas the other five sites are urban streams and have
varying degrees of development. The urban streams have all been
a focus of varying restoration project efforts aimed at enhancing
habitat quality for anadromous Pacific salmon. With the exception
of the relatively unaltered Fortson Creek site, all site basins had
impervious surface proportions well above the levels (5-10%)
commonly associated with the decline of biological integrity in
streams [18,19].

Confirmed observation of the coho spawner mortality syndrome
(see below) within a stream system was a key factor in study site
selection. Importantly, natural production of coho in Seattle-area
urban streams is very low. Not unexpectedly, recent modeling has
shown that local coho population abundance declines precipitous-
ly at rates of spawner mortality documented for these drainages
[11]. The adult returns to these streams are thus likely to be
animals straying into sink or attractive nuisance habitats.
Conversely, the syndrome has not been documented in streams
where coho are relatively abundant — i.e., non-urban basins, as
confirmed by a full season of daily stream surveys on Fortson
Creek. Therefore, to evaluate the phenomenon in relation to land
cover, we were constrained to streams where coho are affected,
even if adult returns to these basins were low in certain years.
Lastly, there is no evidence that the mortality syndrome is related
to the origin of the spawners (i.e., hatchery vs. wild fish). For
example, artificially propagated coho that return as adults to
regional hatchery facilities in non-urban basins are unaffected.
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Figure 1. Six study sites where coho spawner mortality was monitored and landscape conditions were quantified. Main map depicts
the Greater Seattle Metropolitan Area in Washington State, which is within the Puget Sound/Georgia Basin of the Pacific Northwest, United States of
America (USA). Inset map illustrates location of the study sites within Washington State and the location of Washington State within the USA. For
reference, red shading on main map represents the relative intensity of urbanization (light-medium and dense urban [23,24]). Drainage basins
depicted in yellow shaded polygons represent the total basin flowing into a given stream reach site. Key for site numbers: 1=Des Moines;
2 =Fauntleroy; 3 =Fortson; 4 =Longfellow; 5 =Piper’s; and, 6 =Thornton Creek.

doi:10.1371/journal.pone.0023424.g001

Study Subjects defined as a group of populations that 1) are substantially
Coho salmon in this study were all within the Puget Sound/ reproductively isolated from conspecific populations and 2)
Strait of Georgia Evolutionarily Significant Unit (ESU). An ESU is collectively represent an important component in the evolutionary
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legacy of the species [20]. Currently, Puget Sound/Strait of
Georgia coho are designated a “species of concern” under the
U.S. Endangered Species Act [21].

Cioho typically spawn in small (lower order) streams in the Puget
Sound lowlands in late fall and early winter and their fry emerge
from stream substrates from March to May. Fry reside in riverine
habitats for 1418 months, smolt, migrate to marine environments
where they grow rapidly and mature (16-20 months), and finally
migrate to their natal basins where they spawn and die [22]. The
adult spawners from the six study basins were both marked
(adipose fin clipped) and unmarked, suggesting a mix of hatchery
and wild origins.

Coho Spawner Mortality

We used existing monitoring data collected as part of daily and
weekly spawner surveys in each of the six study locations (Table 1).
Data were collected during the fall spawning season from 2000—
2009 by Seattle Public Utilities (SPU), the Wild Fish Conservancy,
and the Northwest Fisheries Science Center (NWFSC). Streams
were checked every few days in the early fall (usually the first or
second week in October, depending on rainfall) until the first adult
coho was observed. The streams were then surveyed daily for the
duration of the fall run, until the last carcass was documented,
typically in the first or second week of December. For several
years, biologists working for the City of Seattle (Wild Fish
Conservancy) also surveyed many of the same urban streams for
coho spawner mortality on a weekly basis. Side-by-side compar-
isons of daily and weekly survey data (e.g., for Longfellow Creek in
2005 and 2007) revealed practically no loss of carcasses to
scavengers. Accordingly, we included the weekly survey data in
our analyses.

The entirety of the available spawning habitat within a given
urban drainage was surveyed for premature adult coho mortality.
For some streams, including Longfellow Creek, mid-stream
barriers to upstream migration confined adults to the lower
portions of the drainage. This made it possible, in the course of a
few hours as part of a daily survey, to inspect all sections of the
stream that 1) had a gravel substrate suitable for redds (spawning
“nests” built by females), and 2) were focal areas for repeated
(year-to-year) redd building during successive spawner runs.
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Monitoring data were not collected at all sites for all years
(Table 1). Mortality among returning coho was quantified only for
females on the basis of egg retention — i.e., the number of partially
spawned or unspawned female carcasses observed in streams over
an entire spawning season. Notably, the total number of returning
adults was low for some years and some basins (Table 1).
Nevertheless, the aggregate spawner survey data used in this
analysis are the most comprehensive currently available.

Geospatial Datalayers

We used existing geospatial datalayers as our source of potential
predictor variables and as a proxy for habitat type and condition.
The datalayers were generated by a variety of organizations for
planning and analytical purposes, making them suitable for
running spatial analyses on habitat. They were also available over
the entire spatial domain of our predictive model. We used four
geospatial datalayers: Land-cover of the Greater Puget Sound
Region [23,24]; impervious and impacted surfaces [25]; property
type (compiled from King [26], Kitsap [27], Pierce [28] and
Snohomish county [29] tax parcel databases), and roadways (Puget
Sound Regional Council; PSRC [30]).

The Land-cover of Puget Sound datalayer is the highest quality
and most accurate depiction of land use and land cover in the
Puget Sound lowlands. The datalayer used 30 m gridded LAND-
SAT TM imagery from 2002, which was extensively analyzed and
corrected to produce an accurate (83% overall accuracy, [24])
depiction of land use and land cover conditions. To reduce the
total number of potential predictor variables, we only used the
dense urban (>75%); light to medium urban (<75%); and grass,
crops and/or shrubs categories. We also combined the mixed and
deciduous forest with the coniferous forest category and named it
forests.

The impervious and impacted surfaces datalayer was derived
from a 2001 LANDSAT TM image with 30 m pixels and an
accuracy of 83-91% [25]. This datalayer depicts high to
completely impermeable surfaces such as building roofs; concrete
or asphalt roads and parking lots; concrete, asphalt or brick
sidewalks, pedestrian walkways, and malls; etc.

One of the limitations of these two datalayers was that the pixel
size of the source LANDSAT TM imagery is 30 m, so smaller
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Table 1. Coho spawner mortality proportion and cumulative number of female carcasses enumerated (in parentheses) by site
(columns) and year (rows).
Des Moines Fauntleroy Fortson' Longfellow Piper’s Thornton
2000 = 0.25 (12) - 0.74 (135) 0.18 (17) 0.88 (33)
2001 - 0.22 (9) - 0.61 (111) 0.70 (37) 0.82 (11)
2002 = 0.00 (1) 0.01 (114)° 0.86 (57)% 0.60 (10) 080 (5)
2003 - (0) - 0.67 (18)? 0.00 (1) 1.00 (2)
2004 0.63 (30)° (0) o 0.89 (9)* 0.33 (3) 1.00 (1)
2005 - 0.75 (4) - 0.72 (752 0.75 (4) 0.50 (8)
2006 = 0) - 1.00 (4)° 1.00 (9)* 1.00 (4)
2007 - 0.75 (4) - 0.73 (41)? 0.20 (5) 0.80 (5)
2008 = = = 0.67 (12)* - 1.00 (2)
2009 - - - 0.78 (36)* -
Overall 0.63 (30) 0.37 (30) 0.01 (114) 0.72 (498) 0.57 (86) 0.83 (71)
A dash (-) indicates survey was not conducted for that year/site.
“Northwest Fisheries Science Center (NWFSC) daily surveys, all others were weekly and collected by Seattle Public Utilities (SPU) or the Wild Fish Conservancy [51,52].
'Non-urban site.
doi:10.1371/journal.pone.0023424.t001

August 2011 | Volume 6 | Issue 8 | e23424



features, such as roads and precise land cover boundaries, were
not adequately captured. In order to address this deficiency, we
analyzed property types and roadways, as they are represented as
precise polyline and polygon delineations of the corresponding
land cover variables. The boundaries in these geospatial datalayers
were derived from precise survey data from major metropolitan
areas, collected over many years by King, Kitsap, Pierce and
Snohomish Counties.

The property types (parcels) datalayer was based on ground
surveyed delineations of property, which are used for taxation
purposes, with positional accuracy of +/—12m or less
[26,27,28,29]. The original number of parcel types described by
each county was between 103 and 292. Using the descriptions in
the documentation that accompanied the datalayers, we were able
to place each of the original parcel types into one of the five
following categories: apartments and condominiums; commercial;
industrial; parks and open space; and, residential.

The roadways datalayer was based on ground surveyed road
and street centerlines. Each segment had a corresponding
functional classification (FC##) code and width, as defined by
the Federal Highway Administration [31] Highway Performance
Monitoring System, and the Puget Sound Regional Council [30],
respectively. We reduced the original nine functional classification
types down to two categories: 1) heavily used roads (rural minor
collector [FCO8]; urban principal arterial - interstate [FCI11];
urban principal arterial - other freeways and expressways [FC12];
urban principal arterial - other [FC14]; urban or rural minor
arterial [FC16 or FC06]; urban collector [FC17]); and, 2) urban or
rural local access roads (FC09 or FC19). We then calculated the
total area (total length of given street centerline segment multiplied
by its width) of each street functional classification for each
corresponding site basin.

Spatial Analyses

We defined the area of influence of the surrounding landscape
for each site as the total area draining into that site (basin).
Drainage basins for each site were generated using the
‘flowaccumulation” command in Environmental Systems Research
Institute (ESRI) ArcGIS (v. 9.3). We used a United States
Geological Survey (USGS) 10 m digital elevation model (DEM) as
the underlying terrain for generating basins. We then intersected
the corresponding basin boundary for each of the six sites with
each of the geospatial datalayers and their associated categories
using ArcGIS. We quantified each geospatial datalayer and its
assoclated category in a given basin as the fraction or proportion of
the total area of the basin occupied by that geospatial datalayer or
category. Longfellow Creek stood apart from the other sites in
terms of the accuracy of the flow accumulation model because an
unknown fraction of stormwater runoff in this drainage is diverted
into the municipal sewer system. Therefore, the theoretical basin
area, based on the terrain represented in the DEM, was not as
representative of the true basin area compared with the other five
sites.

Statistical Analyses

We used generalized linear mixed-effects models (GLMMs;
[32,33]) to test the relationships between geospatial variables and
coho spawner mortality. The response was binomial (observed
number of female spawner mortalities each year, given the total
number of female coho that returned to each site) and the models
used a logit link function. All models included a random effect of
site on the intercept, which accounts for nonindependence of the
repeated samples taken at each site. We constructed a set of 139
candidate models by considering all combinations of the 12
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predictors taken one, two, three or four at a time, with the
restriction that a model could include at most one predictor from
cach of the four geospatial datalayers (land cover, impervious
surfaces, property types, and roadways). We also excluded
combinations of predictors that had a pairwise Spearman rank
correlation exceeding 0.9 in absolute value. The candidate set
included an intercept-only model as a no-effect baseline against
which we could assess the predictive power of the geospatial
variables.

We fitted the models using the Laplace approximation to the
marginal likelihood [32] in the lme4 package in R [34,35]. We
then used Akaike’s information criterion, corrected for sample size
(AIC,) to rank the strength of evidence for each candidate model
based on the data. Akaike’s information criterion is a weight-of-
evidence measure that reflects the balance between a model’s
goodness-of-fit to the data and its parsimony (i.e., number of
parameters). Lower AIC, values indicate greater support, and are
reported as differences (AAIC,) relative to the best (smallest) value
in the candidate set. We computed Akaike weights [36], which
represent the relative support for each model, normalized so the
weights sum to unity across the candidate set. We used these
weights to compute model-averaged estimates and unconditional
standard errors (SEs) for the fixed regression coefficients, and we
quantified the relative importance of each predictor using variable
weights (i.e., the summed Akaike weights of all models that
included that predictor; [36]). These model averaging calculations
were based on the 95% confidence set of models (i.e., the top-
ranked models whose cumulative Akaike weight is 0.95), after re-
normalizing the weights.

Mapping coho spawner mortality

Using the fitted models, we built a map of predicted coho
spawner mortality throughout the four counties (King, Kitsap,
Pierce and Snohomish) representing much of the Puget Sound
lowlands, by applying the GLMM equations to geospatial data
from unmonitored basins. We used basins delineated in the
National Hydrography Dataset Plus [37] as the underlying
mapping unit (300 ha mean, 466 ha SD) and intersected the
NHDPlus datalayer with each of the geospatial datalayers used in
the statistical analyses. Within the four-county region, we only
made spawner mortality predictions in basins where coho salmon
presence has been documented, based on current geospatial
datalayers generated by the Washington Department of Fish and
Wildlife [38]. We then calculated the proportion of each basin that
was covered by the selected landscape feature. We generated
predicted values of the proportion of mortalities from each model
in the 95% confidence set and then model-averaged these values
using the normalized Akaike weights [36]. These predictions apply
to the average basin in the Puget Sound coho ESU with some
given set of habitat conditions, in the sense that the random effect
of site was set to zero. To be conservative in representing the
precision of the predicted values, we divided the calculated rates of
likely coho spawner mortality into three bins: <10%, 10-50%,
and >50%. These break points were chosen somewhat arbitrarily
to represent low, medium and high spawner mortality rates.

Results

We found strong associations between land use and land cover
attributes and rates of coho spawner mortality. Across the 95%
confidence set of fitted models, three variables were particularly
important for predicting mortality based on high variable weights:
impervious surfaces, local roads, and commercial property type
(Table 2 and Figure 2). There was substantial model selection
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Table 2. AIC weights, model averaged parameter estimates and unconditional confidence intervals for each variable, ranked by

AIC. weight.
Model

AIC. Averaged Unconditional
Datalayer Variable weight coefficient SE
Impervious Impervious surfaces 0.7158 16.8425 14.5376
Roadways Local roads 0.5647 —15.6199 68.3331
Property type Commercial 0.5107 7.9375 8.2616
Land cover Dense urban 0.3865 —7.7776 16.1614
Property type Apartments & condominiums 0.2409 —9.5330 31.1917
Roadways Heavily used roads 0.2019 5.3445 31.5073
Land cover Forest 0.1163 —0.7793 6.2249
Land cover Light to medium urban 0.1149 0.3250 2.9751
Land cover Grass, shrubs & crops 0.0993 0.1664 5.4517
Property type Residential 0.0975 0.0738 16.8920
Property type Industrial 0.0547 —0.2475 4.7008
Property type Parks & open space 0.0000 0.0000 0.0000

doi:10.1371/journal.pone.0023424.t002

uncertainty, reflected in a large 95% confidence set and large
number of models with AAIC,.<2.0 (37 and 8 of 139 candidate
models, respectively; Table 3). In addition, although we excluded
highly multicollinear combinations of variables (|7|>0.9), many
variables were still strongly correlated, resulting in unstable
parameter estimates and large unconditional SE estimates
(Table 2). Nonetheless, predictive models that included land use
and land cover attributes as predictors were clearly superior to the
intercept-only model (AAIC.=20.4; Table 3), supporting the
association of these variables with coho mortality.

While the multicollinearity among potential predictors made
causal interpretation of the models difficult, it did not preclude
predictions of where coho salmon are likely to be affected along an
urbanization gradient. Not surprisingly, the highest predicted
mortality rates were clustered around the major metropolitan
areas of eastern Puget Sound, contained within Snohomish, King,
Kitsap, and Pierce counties (Figure 3). In addition, there is a
significantly sized area in Eastern Puget Sound that has
considerable proportions of the variables (local roads, impervious
surface and commercial parcels) most correlated with substantial
mortality rates. It is important to note that these predicted values
have substantial associated uncertainty and should therefore be
interpreted cautiously; however, it is reasonable to use them for
assigning the break points for the low, medium, and high mortality
rate categories represented on the map.

Discussion

Overall, we have used conventional tools in landscape ecology
to shed light on an unusually complex ecotoxicological challenge.
Our analyses strongly suggest that specific characteristics of
basins in the Puget Sound lowlands are linked to the die-offs of
coho spawners that have been widely observed in recent years.
Across basins, the strength of the association is greatest for
impervious surfaces, local roads, and commercial property. We
did not evaluate hydrologic or geomorphic basin characteristics
as part of our analysis. Nevertheless, our findings support the
hypothesis that coho are being killed by as-yet unidentified toxic
chemical contaminants that originate from these types of surfaces
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and are transported to salmon spawning habitats via stormwater
runoff.

Our results extend a large body of scientific information linking
urbanization (broadly defined) and degraded water quality to a loss
of biological integrity (sensu Karr [39]) and productivity in
freshwater stream networks [18,40,41]. Previous studies have
generally related land use and land cover variables to macroin-
vertebrate assemblages in streams [42], or to the relative
abundance of salmon and other fish (e.g., [22,43,44]). The present
analysis is novel because it relates basin characteristics directly to
salmon health and survival, versus species presence or absence.
Moreover, it offers new insights on the water quality aspects of
urban runoff. The focus of most salmon restoration projects is
physical characteristics of spawning and rearing habitat [45]. Most
salmon specific restoration projects are deemed successful if they
simply restore the physical habitat to a suitable state for a given
species [46]. Our study suggests that suitable spawning and rearing
habitat may not be supportive of coho salmon persistence when
the surrounding landscape is urbanized. The linkages between
increased impervious coverage within a basin, increased storm-
water runoff, altered hydrologic processes, and ecological decline
are well established (e.g., [18]). However, stormwater impacts
encompass both physical and chemical drivers of decline, and it
can be difficult to distinguish between these via i situ assessments
because stream invertebrate communities integrate both stressor
categories. Coho salmon spawners, by contrast, appear to be
promising and specific sentinels for the degraded water quality
aspect of urban runoff. Compared to macroinvertebrate sampling
and taxa identification, the coho mortality syndrome is relatively
easy and inexpensive for non-specialists to monitor in the form of
digital video recordings of symptomatic fish, or the presence of
unspawned female carcasses In streams.

Interestingly, the mortality syndrome appears to be specific to
coho salmon. For example, there were temporally overlapping
runs of coho and chum salmon (O. keta) in Piper’s Creek in the fall
of 2006. Whereas all of the adult coho succumbed to the
mortality syndrome, the chum were unaffected, with nearly all
surviving to spawn (130 of 135 spawned out female carcasses;
Scholz et al., unpublished data). Consistent with this, the survey
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Figure 2. Female coho spawner mortality as a function of the proportion of each of the top three predictors in a given site basin, at
the six study sites. Individual points correspond to specific years for each site. Mortality expressed as proportion of all returning females that died
in a given year. Solid circle = Des Moines; hollow circle = Fauntleroy; solid square = Fortson; hollow square = Longfellow; solid triangle = Piper’s; hollow

triangle =Thornton Creek.
doi:10.1371/journal.pone.0023424.g002

teams have not observed the characteristic symptoms (e.g.,
surface swimming, gaping) among other fish species that inhabit
urban streams such as sticklebacks and cutthroat trout. Not only
are coho unusual in this respect, the phenomenon appears to be
restricted to the adult life stage. In the fall of 2003, surface flows
from Longfellow Creek were diverted through streamside sheds
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housing aquaria that contained individual juvenile coho from the
NWEFSC hatchery. The juveniles (n=20) were maintained and
observed daily throughout the fall spawner run. Overall juvenile
survival was 100%), and the juveniles behaved normally, even on
days when symptomatic adults were observed in the nearby
stream (Scholz et al., unpublished data). The underlying reasons
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Table 3. Summary of the 95% confidence set (37 of a total of
139 candidate models) of candidate models used to generate
map of mortality rates, showing intercepts, estimated
coefficients, AAIC. and wac. Intercept only model included at
bottom for reference.

Model Equation AAIC. wpjcc
atb —4.5664+19.76(a)+44.41(b) 0.000 0.0933
c+d+b —3.9215-109.56(b)+48.75(c) —29.98(d) 0.046  0.0912
cte+f —3.9355+12.94(c) —40.15(e)+38.61(f) 0372 0.0775
c+d+a —4.4921+12.61(a)+14.03(c) —7.54(d) 0.579  0.0698
ctg+a —4.4858+14.31(a)+5.23(c)+3.62(g) 0.669 0.0668
h+a+b —2.6065+15.89(a)+30.87(b)—2.38(h) 1.150  0.0525
c+a+b —4.6629+16.37(a)+35.26(b)+2.70(c) 1.357 0.0473
d+a+b —4.7001+17.52(a)+43.83(b)+1.62(d) 1.576  0.0424
cte —4.5943+19.70(c)—53.28(e) 2425 0.0277
c+d+i+b —3.0628—83.44(b)+56.38(c) —40.28(d)—7.82()  2.485  0.0269
CH+i+b —7.3055—130.72(b)+21.23(c)+19.12()+10.65()  2.543  0.0262
c+d+k+b —3.9266—94.52(b)+43.32(c) —25.00(d)—1.60(k) 2.613  0.0253
jratb —4.5174+20.03(a)+43.79(b) —0.52(j) 2752 0.0236
c+d+a+b —4.0864+3.99(a) —76.44(b)+38.23(c)—23.27(d)  2.885  0.0221
c+d+a+f —4.7368+15.57(a)+16.88(c) —9.22(d) —22.10(f) 2925 0.0216
c+d+e+b —3.9607—100.49(b)+46.40(c) —27.43(d)—5.54(e) 2.954 0.0213
c+d+e+f —3.8347+12.37(c)+0.49(d) —40.69(e)+39.28(f) 3.280 0.0181
c+gt+e+f —3.8534+12.93(c) —40.45(e)+38.73(f)—0.18(g) 3.294 0.0180
cHte+f —3.9360+12.94(c) —40.28(e)+39.36(f) —0.31(j) 3326 0.0177
c+g+a+f —4.6143+16.25(a)+5.79(c) — 13.40(f)+4.06(g) 3.378 0.0172
c+d+i —1.1996+64.26(c) —55.97(d) —24.83(i) 3423 0.0168
h+i+b 9.3911—-153.97(b)—17.49(h)+15.89(i) 3.858 0.0136
h+e+f 2.2747—27.99(e)+47.38(f)—7.31(h) 3931 0.0131
h+a 1.2512+8.63(a) —6.13(h) 4,028 0.0124
cH+a+b —4.5887+16.71(a)+34.25(b)+2.72(c) —0.75()) 4299 0.0109
h+k+b 5.8364—27.35(b)—11.39(h)—5.97(k) 4837 0.0083
cHte —4.4356+18.70(c) —50.31(e)+1.33(j) 4915 0.0080
cH+k+b —2.4511—-52.30(b)+20.45(c)—13.34(j)—10.60(k) 4.937  0.0079
c+d+e —4.7362+20.37(c)—0.45(d)—53.43(e) 5.141  0.0071
c+e+b —4.4680—1.36(b)+19.52(c) —52.48(e) 5.158  0.0071
ctgte —4.5797+19.68(c)—53.23(e) —0.02(g) 5.188 0.0070
h+e+b 8.1285—20.52(b)—45.07(e)— 14.67(h) 5.509 0.0059
ct+k —4.3426+13.30(c)—5.31(k) 5649 0.0055
c+it+b —5.6775—141.73(b)+22.77(c)+17.24(i) 5.821 0.0051
c+k+b —3.9708—12.84(b)+14.63(c) —6.46(k) 5.896 0.0049
h+a+f 0.4930+6.87(a)+19.67(f)—5.22(h) 6.083  0.0045
c+d+i+f —1.0499+68.65(c) —59.91(d) —6.04(f) — 26.58(i) 6.343  0.0039
Intercept  N/A 20428 0

only

Model weights shown here are re-normalized for the set of 37 top-ranked
models shown. a=commercial; b =local roads; ¢ =impervious; d = dense urban;
e=apartments and condominiums; f =heavily used roads; g =light to medium
urban; h =forest; i =residential; j = grass, crops and/or shrubs; and, k =industrial.
doi:10.1371/journal.pone.0023424.t003

for the syndrome’s surprising uniqueness to adult coho are not yet
known.

Daily or weekly stream surveys are labor intensive, and for this
reason only a subset of urban drainages in Puget Sound have been
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monitored to date. The GIS-based mapping tool developed for
this study can be used to focus future monitoring efforts on basins
with a higher likelihood of coho die-offs based on land cover
attributes. In addition to the basins we have identified within the
range of the Puget Sound/Georgia Basin ESU, this approach
could be extrapolated to other geographic areas where coho return
to spawn along a gradient of urban growth and development. This
includes, for example, coho from the Lower Columbia River ESU,
a threatened population segment with a spawner range encom-
passing the greater metropolitan area of Portland, Oregon.
Opverall, future surveys will ground-truth initial model outputs
and provide additional data that can be used to improve the
predictive accuracy of the mapping tool.

Our findings have two near-term applications. First, they
identify likely “hotspots” for coho spawner mortality throughout
central Puget Sound. Given that recurring adult losses at a rate
greater than approximately 10% are likely to substantially reduce
local population abundances, the high mortality basins in Figure 3
(10-50% and >50% predicted mortality categories) may represent
sink habitats for the Puget Sound/Georgia Basin ESU. This is an
important consideration for coho recovery planning at the local,
county, and regional scales. Second, our results indicate areas
where toxic runoff could potentially undermine stream restoration
efforts - specifically, strategies that improve physical and biological
habitat conditions (flow, connectivity, channel complexity, ripar-
ian function, etc.) as a means to boost coho population
productivity.

The potential influence of rainfall, including timing, frequency,
and individual storm intensity, remains an area of active
investigation. Throughout the years of stream surveys, it has
been qualitatively evident that rainfall influences the mortality
syndrome. For example, salmon that arrive and enter a stream
during an extended dry interval (a week or more) often survive
and then become symptomatic and die when it next rains (Scholz
et al, unpublished data). One of our aims in surveying
Longfellow Creek (the stream with the most abundant overall
returns) for more than a decade was to evaluate inter-annual
variation in coho spawner mortality in relation to rainfall.
However, a quantitative analysis has proven problematic due to
highly variable rainfall patterns in combination with low adult
returns in some years. It is clear, however, that the syndrome is
not a simple first-flush phenomenon. In most years, both egg
retaining and spawned out carcasses were observed across the 8
10 week fall run, irrespective of the number and size of rain
events over that interval.

Opver the longer term, an approach similar to the one developed
here could be used to forecast the likely impacts of future human
population growth and development on Puget Sound coho
populations that are currently healthy. For example, the expansion
of local road networks is a core focus for urban growth planning,
and these projections could serve as a basis for evaluating how and
where coho spawner mortality will increase under different growth
management scenarios. This, in turn, would inform strategies to
reduce or mitigate toxic runoff in highly productive basins, in
advance of expanding transportation infrastructure Le.,
prevention vs. costly retrofits to the built environment. Also, our
modeling approach could be expanded to include the timing and
intensity of rainfall as potential drivers for coho spawner mortality.
Rainfall patterns may be a key determinant of stormwater quality,
although more work in this area is needed. Climate change is
expected to shift regional rainfall patterns, and it should be
possible to explore how this will interact with changing land cover
(urbanization) to influence stormwater quality and toxic runoff to
coho spawning habitats.
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Figure 3. Predictive map of modeled coho spawner mortality rates within the Puget Sound lowlands. Mortality rates are a function of
the proportion of key landscape variables within a given basin. Green, yellow and red areas indicate basins with predicted rates of spawner mortality
(as a percentage of total fall runs) of <10%, 10-50%, and >50%, respectively. Black dots denote locations of the six study sites that were the basis for
this analysis. Thick dashed black line depicts the southern boundary of the coho salmon Puget Sound/Georgia Basin Evolutionarily Significant Unit
(ESU). Basins that do not have documented presence of coho salmon [38] are not represented on the map, even if they have landscape conditions
associated with coho spawner mortality. Key for site numbers: 1=Des Moines; 2=Fauntleroy; 3 =Fortson; 4=Longfellow; 5=Piper’s; and,

6 =Thornton Creek.
doi:10.1371/journal.pone.0023424.g003

While not definitive, our results reinforce the parsimonious
explanation that coho deaths are caused by one or more
contaminants originating from motor vehicles. As noted earlier,
this is important because it narrows the list of candidate toxics in
complex urban landscapes. Future toxicological studies should
focus on two ubiquitous urban runoff contaminant classes in
particular. The first are metals in brake pads and other vehicle
friction materials. Copper, zinc, and other metals are known to
specifically target the fish gill, thereby disrupting respiration and
osmoregulation [47]. The second, PAHs, [14,48,49] are taken up
across the fish gill, and can impair cardiac function and respiration
[50]. The symptoms displayed by affected coho (surface
swimming, gaping, loss of equilibrium, etc.) are consistent with a
disruption of respiration, osmoregulation, or circulation, or some
combination of these.

Notably, PAHs and metals usually cause the above toxicological
effects at concentrations well above those typically detected in
urban streams. However, the majority of conventional toxicology
studies using salmonids focus on freshwater species (e.g., rainbow
trout) or the freshwater life stages of juvenile anadromous species.
There are practically no toxicity data for coho salmon at the adult
spawner stage. Many important osmoregulatory changes take

References

1. Weinstein MP, Baird RC, Conover DO, Gross M, Keulartz J, et al. (2007)
Managing coastal resources in the 21Ist century. Frontiers in Ecology and the
Environment 5: 43-48.

2. Interagency Ocean Policy Task Force (2010) Final Recommendations of the
Interagency Ocean Policy Task Force. Washington, DC: The White House
Council on Environmental Quality. 96 p.

3. Pew Oceans Commission (2003) America’s Living Oceans: Charting a Course
for Sea Change. Arlington, Virginia: Pew Charitable Trusts. 166 p.

4. U.S. Commission on Ocean Policy (2004) An Ocean Blueprint for the 21st

Century: Final Report. Washington, DC: U.S. Commission on Ocean Policy.

676 p.

Spromberg  JA, Meador JP (2006) Relating chronic toxicity responses to

population-level effects: A comparison of population-level parameters for three

salmon species as a function of low-level toxicity. Ecological Modelling 199:

240-252.

6. Raverty S, Kieser D, Bagshaw J, St-Hilaire S (2000) Renal infestation with
Parvicapsula minibicornis in wild sockeye salmon from the Harrison and Adams
rivers in British Columbia. Canadian Veterinary Journal 41: 317-318.

7. St-Hilaire S, Boichuk M, Barnes D, Higgins M, Devlin R, et al. (2002)
Epizootiology of Parvicapsula minibicornis in Fraser River sockeye salmon,
Oncorhynchus nerka (Walbaum). Journal of Fish Diseases 25: 107-120.

8. Kocan R, Hershberger P, Winton J (2004) Ichthyophoniasis: An emerging
disease of Chinook salmon in the Yukon River. Journal of Aquatic Animal
Health 16: 58-72.

9. Keefer ML, Taylor GA, Garletts DF, Gauthier GA, Pierce TM, et al. (2010)
Prespawn mortality in adult spring Chinook salmon outplanted above barrier
dams. Ecology of Freshwater Fish 19: 361-372.

. McCarthy SG, Incardona JP, Scholz NL (2008) Coastal Storms, Toxic Runoff,
and the Sustainable Conservation of Fish and Fisheries. In: McLaughlin KD, ed.
Mitigating Impacts of Natural Hazards on Fishery Ecosystems. Bethesda, MD:
American Fisheries Society. pp 7-27.

11. Spromberg JA, Scholz NL (2011) Estimating the future decline of wild coho
salmon poplulation due to premature spawner die-offs in urbanizing watersheds,
of the Pacific Northwest. Integrated Environmental Assessment and Manage-
ment;doi: 10.1002/ieam.219.

. Hoffman RS, Capel PD, Larson SJ (2000) Comparison of pesticides in eight U.S.
urban streams. Environmental Toxicology and Chemistry 19: 2249-2258.

. Tiefenthaler LL, Stein ED, Schiff KC (2008) Watershed and land use-based
sources of trace metals in urban storm water. Environmental Toxicology and

Chemistry 27: 277-287.

r

@ PLoS ONE | www.plosone.org

10

place during the transition from seawater prior to spawning, and
these may render adult coho more vulnerable to metals and PAHs
than freshwater-resident salmonids. Adding to this complexity is
the possibility of interactive toxicity (e.g., synergism) among
contaminant mixtures. Studies that experimentally reproduce the
familiar symptomology and mortality in adult coho, under
controlled exposure conditions with environmentally realistic
mixtures of metals and PAHs, will likely be necessary to
definitively implicate motor vehicles.
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