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1. Introduction

The Rose Hill Subdivision is a proposed 29-lot residential development. The proposed development is located
at the southeast corner of the intersection of Northeast 100th Street and 138th Avenue Northeast, in
Redmond, Washington. The site is currently undeveloped, and is comprised of two parcels totaling
approximately 13 acres (Figure 1-1). This report is intended to support the preliminary stormwater facility
design and mitigation for the proposed development. A final report will be submitted with construction
documents following preliminary plat approval.

| NE 100th. 5t

Figure 1-1: Site Map (King County Imap)

2. Existing Drainage

The site is currently undeveloped, second growth forest. The site generally slopes from west to east, with
approximately 130 feet of elevation change from the high southwest corner of the site to the low northeast
corner of the site. Site slopes vary from typically 8 to 15 percent in the southwest portion of the site proposed
for development, and 15 to 40 percent in the east and north areas of the site proposed for open space (Figure
2-1). Some areas of the site exceed 40 percent slopes. Slopes in the northern portion of the site form a
ravine which includes a delineated creek and wetland.
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There is a culvert outfall at the northwest corner of the site which conveys stormwater runoff from adjacent
properties that are to the west of 138th Ave Northeast; however, there is no visible scouring of existing ground
observed at the culvert outlet. Rainfall on the site appears to runoff as sheet flow, or infiltrate on site. As
described in the CAR, the short stretch of delineated stream in the ravine infiltrates within the property
boundary within the ravine.

Figure 2-1: Site Topography (King County Imap)

3. Conditions and Requirements Summary

In accordance to the City of Redmond City Code, proposed development shall be in accordance with the 2005
Stormwater Management Manual for Western Washington (SWMMWW) as well as the Redmond Stormwater
Technical Notebook (RSTN).

KPFF Consulting Engineers
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MINIMUM REQUIREMENT NO. 1: PREPARATION OF STORMWATER SITE PLANS

Preliminary stormwater site plans and this report were prepared to meet the requirements of the RSTN and the
SWMMWW. Refer to Section 5 for a detailed description of the stormwater design. Final plans and this report
will be prepared with construction documents following preliminary plat approval.

MINIMUM REQUIREMENT NO. 2:. CONSTRUCTION STORMWATER POLLUTION
PREVENTION

The proposed project includes more than 2,000 square feet of new plus replaced impervious surfaces, and
therefore, a Construction Stormwater Pollution Prevention Plan (SWPPP) will be prepared in accordance with
the RSTN and SWMMWW as part of construction document preparation. The project also proposes more
than 1 acre of land disturbance, so a Notice of Intent will be filed and an NPDES permit obtained from Ecology
prior to start of construction.

MINIMUM REQUIREMENT NO. 3: SOURCE CONTROL OF POLLUTION
The proposed residential development does not meet any applicable thresholds for source control of pollution.

MINIMUM REQUIREMENT NO. 4. PRESERVATION OF NATURAL DRAINAGE
SYSTEMS AND OUTFALLS

The project will retain approximately 60 percent of the site as protected open space, including the ravine and
creek and wetland areas in the northern portion of the site. Runoff currently infiltrates on site, or leaves the
site as sheet flow along the east property boundary. Stormwater runoff collected by the site cannot be safely
re-dispersed on the steep slopes along the east property boundary, and will therefore be tight-lined to the
municipal stormwater conveyance system near the northeast corner of the site in Northeast 100th Street. See
additional discussion in the downstream analysis section.

MINIMUM REQUIREMENT NO. 5: ON-SITE STORMWATER MANAGEMENT

Infiltration and dispersion of stormwater runoff are infeasible given site topography and soils. The project does
propose the following low-impact development strategies consistent with City of Redmond requirements:

o Perforated stub-out connections will be used for each individual building connection to the proposed
municipal stormwater main extension.

e The project utilizes the City of Redmond’s rustic road standard which includes intermittent bioretention
facilities within portions of the right-of-way.

e Approximately 60 percent of significant trees on site will be retained, and removed significant trees will
be replaced at a 1-to-1 ratio on site.

MINIMUM REQUIREMENT NO. 6: RUNOFF TREATMENT

Runoff will be treated to basic water quality standards. Treatment will occur in the combined detention and wet
vault proposed on site. Basic water quality treatment treats up to the 91st percentile, 24-hour runoff volume.
Refer to Section 6 for more information regarding water quality treatment.

Preliminary Drainage Report - Rose Hill Subdivision
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MINIMUM REQUIREMENT NO. 7: FLOW CONTROL

The development is required to match flow durations for the existing forested condition. This requirement
applies for half of the 2-year recurrence interval storm duration up to the 50-year recurrence interval storm
duration using a continuous runoff model.

The project proposes collection and conveyance of stormwater runoff to a combined detention and wet vault
on site before discharge to a municipal drainage system. Refer to Section 5 for additional information
regarding flow control design.

MINIMUM REQUIREMENT NO. 8: WETLANDS PROTECTION

An existing Class 3 on-site wetland and a Class 4 stream have been delineated in the north portion of the site.
The proposed project will maintain the City-prescribed 150-foot buffer around the wetland and 25-foot buffer
around the stream.

The project will complete road improvements in 138th Avenue Northeast that may intercept some stormwater
runoff that previously flowed to the wetland. Given steep slopes and existing soils conditions, stormwater
cannot be reasonably dispersed upstream of the existing wetland. No stormwater discharge is proposed to
the wetland.

MINIMUM REQUIREMENT NO. 9: BASIN/WATERSHED PLANNING

The project site is located within the Sammamish River Watershed. Watersheds in the City of Redmond are
managed under the City of Redmond Citywide Watershed Management Plan. There are no special
requirements based on the basin planning. There are several goals for Sammamish River watershed, which
are outlined in this plan. Water quality and flow control concerns are met through the proposed wet vault
design for stormwater detention and water quality treatment.

MINIMUM REQUIREMENT NO. 10: OPERATION AND MAINTENANCE

The stormwater facilities will be privately maintained. Operation and maintenance measures for stormwater
infrastructure will be provided with construction documentation and permitting.

OPTIONAL GUIDANCE NO. 1: FINANCIAL LIABILITY
Bond quantities for the City of Redmond will be provided prior to the start of construction.

OPTIONAL GUIDANCE NO. 2: OFF-SITE ANALYSIS AND MITIGATION
The off-site analysis has been completed and is provided in Section 4 of this report.

4. Off-Site Analysis

UPSTREAM DRAINAGE AREA

Stormwater runoff sheet-flows off of 138th Avenue Northeast on the west edge of the site; however, upstream
runoff is substantially intercepted by the roadside ditch on the west edge of 138th Avenue Northeast which
conveys stormwater to the north end of 138th Avenue NE, and then discharges through a culvert across

KPFF Consulting Engineers
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138th Avenue Northeast, to the head of the ravine in the northern portion of this site. There was no visible
vscouring or drainage course at the culvert outlet on the project site.

DOWNSTREAM ANALYSIS

The downstream flow path was investigated in conditions of light rain on October 2, 2015, for a distance of one
guarter mile downstream of the Rose Hill Subdivision.

All stormwater runoff from the Rose Hill Subdivision is proposed to be collected and conveyed to the northeast
corner of the site where it connects to a municipal stormwater pipe network.

The quarter-mile downstream flow path is highlighted on an excerpt of the City’s storm drainage system map
(Figure 4-1). Table 4.1 summarizes the components of the Rose Hill downstream analysis; referencing the
Off-Site Analysis Map of Study Area.

Existing stormwater runoff infiltrates onsite or runs easterly offsite as sheet flow, towards the adjacent
commercial office complex. A highpoint exists in the parking lot, directing runoff north and south, around the
office building. Runoff then diverges, heading to surface discharge east of Willows Road, and converging in
the Willows Creek golf course approximately 0.47 miles downstream. Since the downstream flow path is
artificially split by the commercial offices, the project’s proposed discharge point more closely represents the
pre-existing conditions of the area, achieving preservation of natural drainage systems and outfalls.
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Figure 4-1: Downstream Flow Path
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Table 4-1: Downstream Analysis Drainage Component Summary

Approximate
Distance

Drainage
Element

Drainage Description

Existing
Problem

Field Observations

to 48” MH with locking
lid.

0-292 ft £ 24” storm | Upstream and None Storm drain runs
drain pipe | downstream connection observed | under a paved utility
is Type II- 48" MH with tract, MH locked.
locking lids.
292-300 ft + 12” storm | Upstream connection to None Water depth approx.
drain pipe | Type II- 48" MH locked observed | 10.25 feet below
lid, downstream grade in 48” MH.
connection to 48” MH.
300-330ft + Storm Upstream connection to None Water depth approx.
drain pipe | 48" MH, downstream observed | 3.6 feet below
connection to catch grade. Some debris
basin. in CB.
330-492 ft + Storm Upstream and None Water depth approx.
drain pipe | downstream connection | observed | 4.6 feet below
to CB. grade. Some debris
in CB.
492-576 ft = Storm Same as above None Water depth approx.
drain pipe observed | 3.1 feet below
grade. Some debris.
576-638 ft + Storm Same as above None Some debris.
drain pipe observed
638-678 ft + Storm Same as above None Some debris.
drain pipe observed
678-838 ft + Storm Same as above None Water depth approx.
drain pipe observed | 1.5 feet below
grade. Some debris.
838 ft-1046 ft + | Storm Same as above None Some debris.
drain pipe observed
1046-1142 ft + | Storm Same as above None Water depth approx.
drain pipe observed | 1.25 feet below
grade. Some debris.
1142-1198 ft + | Storm Same as above None Some debris.
drain pipe observed
1198-1240 ft + | 18” Storm | Upstream connection to None Downstream
drain pipe | CB. Downstream observed | manhole locked.
connection to 48" MH Storm drain runs in
with locking lid. to ROW under
Willows Road.
1240-1364 ft+ | 24” Storm | Upstream and None Storm drain runs
drain pipe | downstream connection observed | north in ROW under

Willows Road.
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Further investigation using City of Redmond GIS maps, shows that the project and downstream flow path are
within a landslide hazard area. Immediately off site, the downstream flow path is within a mapped critical

aquifer recharge area (CARA). At approximately one quarter mile downstream, the downstream flow path
enters a 100-year flood zone (Figure 4-2).

S650

1/4 mile Downstream
Discharge Location

e
| v
i [ Discharge Location
|
]

Boundary

B = — — e e e S

I

i Rose Hill Property
e st |

|

ROSE HILL SUBDIVISION - REDMOND, WA
CITY OF REDMOND GIS OFF-SITE ANALYSIS STUDY AREA

I:l Wellhead Protection Zone 4

D 100-Year Flood Zone
D FEMA Flood Zone

Figure 4-2: GIS Mapping of CARA and Flood Zones

DOWNSTREAM DRAINAGE COMPLAINTS

After reviewing King County IMap, no drainage complaints were identified within 1 mile downstream of the
project site.
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5. LID Site Assessment

The proposed project proposes implementation of low impact development (LID) to the maximum extent
feasible. Following are responses to each of the integrated management practices outlined in the 2012 Low
Impact Development Technical Guidance Manual. See Appendix C for geotechnical analysis and Appendix D
for critical area studies.

BIORETENTION

Bioretention swales will be constructed on the east side of 138" AVE NE, and the south side of NE 97" Street
consistent with the City of Redmond rustic road section. Swales are typically 1 foot deep, 10 feet wide, with 4:1
side slopes and a 2 foot bottom width. Swales receive sidewalk and lot area runoff.

AMENDING CONSTRUCTION SITE SOILS

Amended soils are intended to be used post construction consistent with City of Redmond requirements.
Ammended soil applicationwill be addressed at the construction documentation and permitting stage of the
project.

PERMEABLE PAVEMENT
Due to the site’s proposed roadway slopes, infiltrating via permeable pavement is infeasible for this project.

URBAN AND SUBURBAN TREES

Approximately 60 percent of significant trees on site will be retained, and removed significant trees will be
replaced at a 1-to-1 ratio on site. See submitted plans for additional tree preservation information.

VEGETATED ROOFS
The feasibility of vegetated roofs will be evaluated at the building permit stage of this project.

MINIMUM EXCAVATION FOUNDATION SYSTEMS
The feasibility of minimum excavation foundations will be evaluated at the building permit stage of this project.

ROOF RAINWATER COLLECTION SYSTEMS
The feasibility of roof rainwater collection systems will be evaluated at the building permit stage of this project.

OTHER

Perforated stub-out connections will be used for each individual building connection to the proposed municipal
stormwater main extension.

KPFF Consulting Engineers
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6. Proposed Drainage Control

In the developed condition, stormwater runoff is anticipated from finished lots, tracts, and roadways.
Stormwater runoff will be collected and conveyed to a combined stormwater detention and wet vault at the
east edge of the site which will outfall to the existing municipal storm main at the northeast corner of the site.

(Figure 6-1).
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Figure 6-1: Upstream and On-Site Drainage Basins

The detention volume and controls have been sized using WWHM methodology according to the requirements
described in Section 3 of this report. Table 6-1 provides a summary of land use inputs for the predeveloped
site condition, and Table 6-2 provides a summary of land use inputs for the developed site condition. Table 6-4
provides a summary of the proposed live storage portion of the proposed vault.

Table 6-3 provides peak flow rates for the pre-developed and developed site conditions. Note that the peak
flows from the collected runoff basin, and the bypass runoff basin, do not sum to equal the mitigated point of
compliance total. WWHM models the basins cumulatively at the point of compliance, meaning the time at
which the cumulative hydrograph peaks is different than the time each individual hydrograph peaks. This
results in the mitigated flow rate at the point of compliance having a lower flow rate than the sum of its
individual basins, when the basins are of different land use.
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Table 6-1: Predeveloped Areas Summary

Total Forested, Type C, Moderate Area 6.61
Total Forested, Type C, Steep Area 6.61
Total Predeveloped Area 13.22

Table 6-2: Developed Areas Summary

Area Routed to Bypassed Area

Vault (ac) (ac)

Roof Tops, Flat 1.90 -
Roads, Mod 1.24 0.09
Impervious Total 3.14 0.09
C, Lawn, Mod 1.91 0.16
C, Forest, Mod 0.00 3.96
C, Forest, Steep 0.00 3.96
Pervious Total 1.91 8.08

Grand Total ‘

Table 6-3; Peak Flow Rates

Storm Event CaliEeitze Bypass Runoff Mitigated Predeveloped
Runoff
2yr 0.126 0.324 0.421 0.494
10 yr 0.281 0.665 0.857 0.984
50 yr 0.502 0.994 1.314 1.363
100 yr 0.627 1.139 1.528 1.507

A preliminary detention vault volume was determined using these area inputs and DOE WWHM methodology.
The detention results are summarized in Table 6-3. Refer to Appendix B for WWHM output.

Table 6-4: Stormwater Vault Summary

Vault Data

Required Volume 60,435 cubic feet (cf)
Proposed Volume 61,200 cf
Storage Depth to Riser 8.0 ft
Vault Live Storage Dimensions 160 ft by 45 ft by 8.5 ft (including 0.5 ft of freeboard)

KPFF Consulting Engineers
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7. Water Quality Treatment

As previously described, stormwater runoff will be collected and conveyed to a combined stormwater detention
and wet vault at the east edge of the site. The water quality volume has been sized using WWHM
methodology according to the requirements described in Section 3 of this report. Table 7-1 provides a
summary of the dead storage portion of the proposed stormwater vault.

Table 7-1: Water Quality Volume Summary

Water Quality Data

Water Quality Volume Required 0.444 ac-ft
(19,354 cf)

Water Quality Volume Provided 21,600 cf

Water Quality Online Flow Rate 0.520 cfs

Dead Storage Depth 3.0ft
Vault Dead Storage Dimensions 160 ft by 45 ft by 3 ft
(not including sediment
storage)

8. Conveyance

The proposed conveyance system will be designed to convey the flows anticipated for a 100-year, 24-hour return
frequency rainfall event using the WWHM2012 continuous modeling for flow frequencies. Storm pipe size and
type, conveyance check calculations, and a backwater analysis will be provided as part of construction
document permitting.

9. Temporary Erosion and Sedimentation Control (TESC)

TESC will be installed to prevent transport of sediment-laden runoff from entering adjacent properties and
sewer systems. TESC plans, descriptions of how runoff will be treated, and descriptions of the TESC facilities
that will be used will be provided as part of construction document permitting.

10. Drainage System Maintenance

An Operation and Maintenance Manual off all the drainage system facilities will be provided as part of the final
report as part of construction document permitting.

Preliminary Drainage Report - Rose Hill Subdivision
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11. Bond Quantities and Declaration of Covenant

BOND QUANTITIES

Bond Quantities in accordance to the City of Redmond’s bond quantity requirements will be provided prior
to construction.

DECLARATION OF COVENANT

Declaration of Covenant will be captured in the CCR’s, which will be finalizing prior to recording of final plat.
Specific HOA responsibilities are noted in the Hearing Examiner’s Conditions.

KPFF Consulting Engineers
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Appendix A

1. Existing Conditions Site Map

2. Proposed Conditions Site Plan
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NE1/4, NW1/4, SEC. 3, TWP. 25 N., RGE. 5 E., W.M.

3334 o
VERTICAL DATUM RS
NAVD 88 FOUND TACK AND
LEAD IN_CONC.
BENCHMARK | MONUMENT. DOWN
0.75" IN_ CASE.

| COR. GLO-205W
FELD POSTION

CITY OF REDMOND BENCHMARK # COR 9175

3" BRASS DISK IN CONCRETE MONUMENT LOCATED SOUTHEAST
OF THE INTERSECTION OF 132ND AVE N.E. AND N.E. 104TH ST.
ELEVATION: 334.2

3N 3AV ANZEH

CITY OF REDMOND BENCHMARK # COR 9169

RAILROAD SPIKE IN THE WEST FACE OF A POWER POLE ON THE
EAST SIDE OF 132ND AVE NE BETWEEN ADDRESSES 9348 AND |

9336.
ELEVATION: 328.43
BASIS OF BEARINGS

N89'30'07"W BETWEEN THE FOUND NORTH 1/4 CORNER OF SECTION 3 (CITY OF REDMOND MONUMENT GLO-2DS) AND THE
FOUND NORTHWEST CORNER OF SECTION 3 {CITY OF REDMOND MONUNENT GLO-2DSW).

REFERENCES

1. SURVEY FOR INTERLAKE ROD AND GUN CLUB BY MILES DRAKE RECORDED UNDER RECORDING NUMBER 8308029010.

LEGAL DESCRIPTION
ALTA COMMITMENT NO. 0041889—FTU

BEGINNING AT THE NORTHWEST CORNER OF SECTION 3, TOWNSHIP 25 NORTH, RANGE § EAST, WM., IN KING COUNTY,
WASHINGTON;

THENCE EAST ON SECTION LINE NORTH 8821°56" EAST 2694.92 FEET,

THENCE SOUTH 32 EAST 516.28 FEET TO THE TRUE POINT OF BEGINNING;

THENCE SOUTH 321 EAST 24314 FEET

THENCE SOUTH 88 " WEST 796.62 FEET;

THENCE NORTH 1°3¢ WEST 242 FEET;

THENCE NORTH 88'23'56" EAST 787.87 FEET TO THE POINT OF BEGINNING;

EXCEPT THE EAST 30 FEET AND THE WEST 17.5 FEET FOR ROAD.
ALTA COMMITMENT NO. 0042720-ETU

COMNENCING AT THE NORTHWEST CORNER OF SECTION 3 IN TOWNSHIP 25 NORTH OF RANGE 5 EAST WM. IN KING
COUNTY, WASHINGTON;

THENCE, ON THE SECTION LINE, NORTH 8B23'56" EAST 2,694.92 FEET TO THE TRUE POINT OF BEGINNING;
THENCE SOUTH 03721'30" EAST 516.218 FEET;

THENCE SOUTH 88°23'56" WEST 787.87 FEET;

THENCE NORTH 01°36'04" WEST 514 FEET;

THENCE NORTH 88'23'56" EAST 773.45 FEET TO THE TRUE POINT OF BEGINNING;

EXCEPT THE NORTHERLY AND EASTERLY 30 FEET FOR ROAD;
AND EXCEPT THE WESTERLY 17.5 FOR ROAD AND UTILITIES.

RESTRICTIONS
ALTA COMMITMENT NO. 0041889—FTU SCHEDULE B ITENS 210 ARE NOT APPLICABLE TO THIS SURVEY

1. THIS SITE IS SUBJCT TO THE RIGHT TO ENTER THE LAND TO MAKE REPAIRS AND TO CUT BRUSH AND TREES WHICH
CONSTITUTE A MENACE OR DANGER TO THE ELECTRIC TRANSMISSION LINE LOCATED IN THE STREET OR ROAD ADJOINING
SAID LAND, AS GRANTED BY INSTRUMENT RECORDED UNDER RECORDING NUMBER 4286072. (SHOWN HEREON)

ALTA COMMITMENT NO. 0042720-ETU

1. THIS SITE IS SUBJECT TO AN EASEMENT FOR AN ELECTRIC DISTRIBUTION LINE AND APPURTENANCES THERETO AS DISCLOSED
BY INSTRUMENT RECORDED UNDER RECORDING NUMBER 4288072. (SHOWN HEREON)

~

THIS SITE IS SUBJECT TO TERMS AND CONDITIONS OF NOTICE OF CHARGES BY WATER, SEWER, AND/OR STORM AND
SURFACE WATER UTILITIES, RECORDED UNDER RECORDING NUMBER B10B040664. (NDTED HERE)

o

THIS SITE IS SUBJECT TO THE TERMS AND PROVISIONS OF AN AGREEMENT FOR REIMBURSEMENT OF UTILITY IMPROVEMENTS
AS DISCLOSED BY INSTRUMENT RECORDED UNDER RECORDING NUMBER 9307020401, (NOTED HERE)

THIS SITE IS SUBJECT TO A SO0OS CREEK WATER AND SEWER DISTRICT DEVELOPER EXTENSION REIMBURSEMENT AGREEMENT
AS DISCLOSED BY INSTRUMENT RECORDED UNDER RECORDING NUMBER 20070112001346.

-~

NOTES

1. ALL TILE INFORMATION SHOWN ON THIS MAP HAS BEEN EXTRACTED FROM CHICAGO TITLE INSURANCE COMPANY ALTA
CONMITMENT NOS. 0041889—ETU, DATED MAY 22, 2015 AND 0042720-ETU DATED JUNE 10, 2015 . IN PREPARING THIS
MAP, CORE DESIGN, INC. HAS CONDUCTED NO INDEPENDENT TITLE SEARCH NOR IS CORE DESIGN, INC. AWARE OF ANY TITLE
ISSUES AFFECTING THE SURVEYED PROPERTY OTHER THAN THOSE SHOWN ON THE MAP AND DISCLOSED BY THE
REFERENCED CHICAGO TITLE COMMITMENTS. CORE DESIGN, INC. HAS RELIED WHOLLY ON CHICAGO TITLE'S REPRESENTATIONS
OF THE TITLE'S CONDITION TO PREPARE THIS SURVEY AND THEREFORE CORE DESIGN, INC. QUALIFIES THE MAP'S ACCURACY
AND COMPLETENESS TO THAT EXTENT.

2. THIS SURVEY REPRESENTS VISIBLE PHYSICAL IMPROVEMENT CONDITIONS EXISTING ON AUGUST 10, 2015. ALL SURVEY
CONTROL INDICATED AS “FOUND™ WAS RECOVERED FOR THIS PROJECT IN JULY, 2015.

3. PROPERTY AREA = 571,619+ SQUARE FEET (13.1225+ ACRES).

-~

ALL DISTANCES ARE IN FEET.

5. THIS IS A FIELD TRAVERSE SURVEY. A SOKKIA FIVE SECOND COMBINED ELECTRONIC TOTAL STATION WAS USED TO
MEASURE THE ANGULAR AND DISTANCE RELATIONSHIPS BETWEEN THE CONTROLLING MONUMENTATION AS SHOWN. CLOSURE
RATIOS OF THE TRAVERSE MET OR EXCEEDED THOSE SPECIFIED IN WAC 332-130-090. ALL MEASURING INSTRUMENTS AND
EQUIPMENT ARE MAINTAINED IN ADJUSTMENT ACCORDING TO MANUFACTURER'S SPECIFICATIONS.

UTIUTIES OTHER THAN THOSE SHOWN MAY EXIST ON THIS SITE. ONLY THOSE UTILITIES WITH EVIDENCE OF THEIR
INSTALLATION VISIBLE AT GROUND SURFACE ARE SHOWN HEREON. UNDERGROUND UTILITY LOCATIONS SHOWN ARE
APPROXIMATE ONLY. UNDERGROUND CONNECTIONS ARE SHOWN AS STRAIGHT LINES BETWEEN SURFACE UTILITY LOCATIONS
BUT MAY CONTAIN BENDS OR CURVES NOT SHOWN. SOME UNDERGROUND LOCATIONS SHOWN HEREON MAY HAVE BEEN
TAKEN FROM PUBLIC RECORDS. CORE DESIGN ASSUMES NO LIABILITY FOR THE ACCURACY OF PUBLC RECORDS.
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NE1/4, NW1/4, SEC. 3, TWP. 25 N., RGE. 5 E., W.M.

VERTICAL DATUM
NAVD 88
BENCHMARK

CITY OF REDMOND BENCHMARK # COR 9175

3" BRASS DISK IN CONCRETE MONUMENT LOCATED SOUTHEAST
OF THE INTERSECTION OF 132ND AVE NE. AND N.E. 104TH ST.
ELEVATION: 334.2

CITY OF REDMOND BENCHMARK # COR 9169

RAILROAD SPIKE IN THE WEST FACE OF A POWER POLE ON THE
EAST SIDE OF 132ND AVE NE BETWEEN ADDRESSES 9348 AND

9336.
ELEVATION: 328.43
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NE1/4, NW1/4, SEC. 3, TWP. 25 N., RGE. 5 E., W.M.
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Appendix B

WWHM Output

Preliminary Drainage Report - Rose Hill Subdivision
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General Model Information

Project Name:

RoseHill-New

Site Name: Rose Hill
Site Address:

City: Redmond
Report Date: 4/26/2016
Gage: Seatac
Data Start: 1948/10/01
Data End: 2009/09/30
Timestep: 15 Minute
Precip Scale: 1.00
Version Date: 2016/02/25
Version: 4.2.12
POC Thresholds

Low Flow Threshold for POC1:
High Flow Threshold for POC1:

RoseHill-New

50 Percent of the 2 Year
50 Year

4/26/2016 4:09:40 PM
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Landuse Basin Data

Predeveloped Land Use

Predeveloped Runoff

Bypass:
GroundWater:
Pervious Land Use
C, Forest, Mod

C, Forest, Steep
Pervious Total
Impervious Land Use
Impervious Total
Basin Total

Element Flows To:
Surface

RoseHill-New

No
No
acre
6.61
6.61
13.22

acre

13.22

Interflow

Groundwater

4/26/2016 4:09:40 PM
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Mitigated Land Use

Collected Runoff
Bypass:

GroundWater:

Pervious Land Use
C, Lawn, Mod

Pervious Total
Impervious Land Use
ROADS MOD
ROOF TOPS FLAT
Impervious Total
Basin Total

Element Flows To:

Surface
Vault 1

RoseHill-New

No
No

acre
191

191
acre
1.24
1.9

3.14

5.05

Interflow
Vault 1

Groundwater
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Bypass Runoff
Bypass:

GroundWater:
Pervious Land Use
C, Forest, Mod

C, Lawn, Mod

C, Forest, Steep
Pervious Total

Impervious Land Use
ROADS MOD

Impervious Total

Basin Total

Element Flows To:
Surface

RoseHill-New

Yes
No

acre
3.96
0.16
3.96
8.08

acre
0.09

0.09
8.17

Interflow

Groundwater
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Routing Elements
Predeveloped Routing
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Mitigated Routing

Vault 1

Width: 45 ft.

Length: 160 ft. RISER & ORIFICE
Depth: 8.5 ft. DIMENSIONS
Discharge Structure

Riser Height:

Riser Diameter:

Notch Type: Rectangular

Notch Width: 0.010 ft.

Notch Height: 4.468 ft.

Orifice 1 Diameter: 1.305 in. Elevation:O0 ft.
Element Flows To:

Outlet 1 Outlet 2

Vault Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.165 0.000 0.000 0.000
0.0944 0.165 0.015 0.014 0.000
0.1889 0.165 0.031 0.020 0.000
0.2833 0.165 0.046 0.024 0.000
0.3778 0.165 0.062 0.028 0.000
0.4722 0.165 0.078 0.031 0.000
0.5667 0.165 0.093 0.034 0.000
0.6611 0.165 0.109 0.037 0.000
0.7556 0.165 0.124 0.040 0.000
0.8500 0.165 0.140 0.042 0.000
0.9444 0.165 0.156 0.044 0.000
1.0389 0.165 0.171 0.047 0.000
1.1333 0.165 0.187 0.049 0.000
1.2278 0.165 0.202 0.051 0.000
1.3222 0.165 0.218 0.053 0.000
1.4167 0.165 0.234 0.055 0.000
1.5111 0.165 0.249 0.056 0.000
1.6056 0.165 0.265 0.058 0.000
1.7000 0.165 0.281 0.060 0.000
1.7944 0.165 0.296 0.061 0.000
1.8889 0.165 0.312 0.063 0.000
1.9833 0.165 0.327 0.065 0.000
2.0778 0.165 0.343 0.066 0.000
2.1722 0.165 0.359 0.068 0.000
2.2667 0.165 0.374 0.069 0.000
2.3611 0.165 0.390 0.071 0.000
2.4556 0.165 0.405 0.072 0.000
2.5500 0.165 0.421 0.073 0.000
2.6444 0.165 0.437 0.075 0.000
2.7389 0.165 0.452 0.076 0.000
2.8333 0.165 0.468 0.077 0.000
2.9278 0.165 0.483 0.079 0.000
3.0222 0.165 0.499 0.080 0.000
3.1167 0.165 0.515 0.081 0.000
3.2111 0.165 0.530 0.082 0.000
3.3056 0.165 0.546 0.084 0.000
3.4000 0.165 0.562 0.085 0.000
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Kirk Myklestad
Ellipse

Kirk Myklestad
Callout
RISER & ORIFICE DIMENSIONS


3.4944 0.165 0.577 0.086 0.000

3.5889 0.165 0.593 0.088 0.000
3.6833 0.165 0.608 0.090 0.000
3.7778 0.165 0.624 0.093 0.000
3.8722 0.165 0.640 0.097 0.000
3.9667 0.165 0.655 0.100 0.000
4.0611 0.165 0.671 0.104 0.000
4.1556 0.165 0.686 0.108 0.000
4.2500 0.165 0.702 0.112 0.000
4.3444 0.165 0.718 0.116 0.000
4.4389 0.165 0.733 0.120 0.000
4.5333 0.165 0.749 0.125 0.000
4.6278 0.165 0.764 0.130 0.000
4.7222 0.165 0.780 0.135 0.000
4.8167 0.165 0.796 0.140 0.000
49111 0.165 0.811 0.145 0.000
5.0056 0.165 0.827 0.166 0.000
5.1000 0.165 0.843 0.173 0.000
5.1944 0.165 0.858 0.180 0.000
5.2889 0.165 0.874 0.188 0.000
5.3833 0.165 0.889 0.195 0.000
5.4778 0.165 0.905 0.203 0.000
5.5722 0.165 0.921 0.211 0.000
5.6667 0.165 0.936 0.219 0.000
5.7611 0.165 0.952 0.228 0.000
5.8556 0.165 0.967 0.236 0.000
5.9500 0.165 0.983 0.245 0.000
6.0444 0.165 0.999 0.253 0.000
6.1389 0.165 1.014 0.262 0.000
6.2333 0.165 1.030 0.271 0.000
6.3278 0.165 1.045 0.280 0.000
6.4222 0.165 1.061 0.289 0.000
6.5167 0.165 1.077 0.299 0.000
6.6111 0.165 1.092 0.308 0.000
6.7056 0.165 1.108 0.318 0.000
6.8000 0.165 1.124 0.328 0.000
6.8944 0.165 1.139 0.338 0.000
6.9889 0.165 1.155 0.348 0.000
7.0833 0.165 1.170 0.358 0.000
7.1778 0.165 1.186 0.368 0.000
7.2722 0.165 1.202 0.379 0.000
7.3667 0.165 1.217 0.389 0.000
7.4611 0.165 1.233 0.400 0.000
7.5556 0.165 1.248 0.410 0.000
7.6500 0.165 1.264 0.421 0.000
7.7444 0.165 1.280 0.432 0.000
7.8389 0.165 1.295 0.443 0.000
7.9333 0.165 1.311 0.454 0.000
8.0278 0.165 1.326 0.536 0.000
8.1222 0.165 1.342 1.141 0.000
8.2167 0.165 1.358 2.042 0.000
8.3111 0.165 1.373 3.093 0.000
8.4056 0.165 1.389 4.158 0.000
8.5000 0.165 1.405 5.106 0.000
8.5944 0.165 1.420 5.834 0.000
8.6889 0.000 0.000 6.317 0.000
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Analysis Results
POC 1

. g 100 Cumulative Probability -

1.08

*
s A

4 e
+ # F

0&

Flow {cfs}

FLOW (=fs)

053

0

5
10E5 10E-4 1063 T0E-2 10EA1 1 10 100

0.01 001
Parcent Time Exceaeding 05 1 2 5 10 20 30 5 70 8 % % %8 99 985 100

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1
Total Pervious Area: 13.22
Total Impervious Area: 0

Mitigated Landuse Totals for POC #1
Total Pervious Area: 9.99
Total Impervious Area: 3.23

Flow Frequency Method:  Log Pearson Type Il 17B

Flow Frequency Return Perigd Predeveloped. POC #1
Return Period
2 year

5 year

10 year

25 year

50 year

100 year

PREDEVELOPED PEAK
FLOWS NOTED IN TABLE 6-3

Flow Frequency Return Perigog itigated. POC #1
Return Period
2 year

5 year

10 year

25 year

50 year

100 year

MITIGATED PEAK FLOWS
NOTED IN TABLE 6-3

Annual Peaks
Annual Peaks for Predeveloped and Mitigated. POC #1

Year Predeveloped Mitigated
1949 0.559 0.471
1950 0.630 0.511
1951 1.008 0.980
1952 0.350 0.296
1953 0.273 0.260
1954 0.390 0.339
1955 0.691 0.533
1956 0.536 0.438
1957 0.476 0.416
1958 0.478 0.407
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Kirk Myklestad
Ellipse

Kirk Myklestad
Callout
PREDEVELOPED PEAK FLOWS NOTED IN TABLE 6-3

Kirk Myklestad
Ellipse

Kirk Myklestad
Callout
MITIGATED PEAK FLOWS NOTED IN TABLE 6-3


1959 0.398 0.329

1960 0.724 0.745
1961 0.392 0.342
1962 0.267 0.235
1963 0.355 0.313
1964 0.467 0.397
1965 0.332 0.334
1966 0.312 0.282
1967 0.738 0.591
1968 0.413 0.359
1969 0.420 0.361
1970 0.360 0.306
1971 0.383 0.367
1972 0.789 0.710
1973 0.374 0.344
1974 0.380 0.344
1975 0.580 0.485
1976 0.403 0.358
1977 0.063 0.105
1978 0.367 0.327
1979 0.200 0.194
1980 0.927 0.734
1981 0.298 0.270
1982 0.692 0.722
1983 0.519 0.434
1984 0.340 0.287
1985 0.193 0.181
1986 0.857 0.733
1987 0.753 0.738
1988 0.312 0.275
1989 0.187 0.186
1990 1.689 1.303
1991 0.941 0.846
1992 0.400 0.348
1993 0.381 0.316
1994 0.129 0.162
1995 0.497 0.433
1996 1.149 1.029
1997 0.963 0.856
1998 0.278 0.294
1999 0.934 0.744
2000 0.394 0.329
2001 0.078 0.115
2002 0.445 0.462
2003 0.623 0.510
2004 0.812 0.888
2005 0.549 0.445
2006 0.573 0.464
2007 1.277 1.202
2008 1.634 1.427
2009 0.757 0.657

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated. POC #1

Rank Predeveloped Mitigated
1 1.6886 1.4268
2 1.6343 1.3025
3 1.2772 1.2019
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4 1.1486 1.0287
5 1.0077 0.9800
6 0.9633 0.8882
7 0.9415 0.8565
8 0.9341 0.8461
9 0.9273 0.7452
10 0.8570 0.7440
11 0.8118 0.7381
12 0.7888 0.7343
13 0.7565 0.7327
14 0.7529 0.7219
15 0.7375 0.7100
16 0.7237 0.6570
17 0.6925 0.5910
18 0.6910 0.5325
19 0.6302 0.5111
20 0.6235 0.5105
21 0.5804 0.4845
22 0.5735 0.4706
23 0.5586 0.4642
24 0.5489 0.4620
25 0.5364 0.4451
26 0.5187 0.4378
27 0.4968 0.4343
28 0.4776 0.4325
29 0.4761 0.4164
30 0.4667 0.4067
31 0.4446 0.3968
32 0.4200 0.3668
33 0.4128 0.3610
34 0.4029 0.3593
35 0.3996 0.3582
36 0.3985 0.3479
37 0.3943 0.3443
38 0.3923 0.3438
39 0.3901 0.3419
40 0.3830 0.3392
41 0.3807 0.3344
42 0.3797 0.3295
43 0.3742 0.3288
44 0.3672 0.3265
45 0.3603 0.3162
46 0.3546 0.3134
a7 0.3504 0.3061
48 0.3404 0.2960
49 0.3319 0.2941
50 0.3121 0.2865
51 0.3120 0.2819
52 0.2980 0.2746
53 0.2778 0.2701
54 0.2727 0.2601
55 0.2669 0.2348
56 0.2001 0.1937
57 0.1927 0.1864
58 0.1872 0.1813
59 0.1291 0.1621
60 0.0783 0.1149
61 0.0630 0.1048
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Flow(cfs)
0.2470
0.2583
0.2696
0.2808
0.2921
0.3034
0.3147
0.3259
0.3372
0.3485
0.3598
0.3710
0.3823
0.3936
0.4049
0.4161
0.4274
0.4387
0.4500
0.4612
0.4725
0.4838
0.4951
0.5063
0.5176
0.5289
0.5402
0.5514
0.5627
0.5740
0.5853
0.5965
0.6078
0.6191
0.6304
0.6416
0.6529
0.6642
0.6754
0.6867
0.6980
0.7093
0.7205
0.7318
0.7431
0.7544
0.7656
0.7769
0.7882
0.7995
0.8107
0.8220
0.8333

RoseHill-New

Duration Flows
The Facility PASSED

Predev
13103
11931
10908
9989
9041
8256
7608
7022
6421
5925
5484
5026
4618
4278
4010
3715
3476
3249
3044
2838
2652
2477
2286
2104
1944
1788
1643
1531
1417
1323
1217
1126
1043
983
936
892
845
798
748
706
667
628
595
559
520
469
436
396
364
325
298
271
243

Mit
12902
11394
10100
9035
8014
1225
6551
5972
5456
5018
4614
4244
3936
3651
3384
3091
2858
2631
2447
2282
2143
2029
1914
1802
1689
1575
1469
1385
1306
1242
1150
1069
1007
947
894
850
805
760
702
649
592
544
496
456
418
389
363
336
315
291
261
231
200

PROPOSED VAULT ACHIEVES
DURATION REQUIREMENTS

Percentage Pass/Fail

98
95

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
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Kirk Myklestad
Ellipse

Kirk Myklestad
Callout
PROPOSED VAULT ACHIEVES DURATION REQUIREMENTS


0.8446 220 182 82 Pass

0.8558 193 169 87 Pass
0.8671 175 151 86 Pass
0.8784 153 134 87 Pass
0.8897 135 117 86 Pass
0.9009 125 110 88 Pass
0.9122 114 100 87 Pass
0.9235 97 80 82 Pass
0.9348 88 73 82 Pass
0.9460 76 62 81 Pass
0.9573 67 56 83 Pass
0.9686 55 50 90 Pass
0.9799 52 45 86 Pass
0.9911 47 41 87 Pass
1.0024 44 36 81 Pass
1.0137 42 34 80 Pass
1.0250 41 33 80 Pass
1.0362 39 27 69 Pass
1.0475 35 26 74 Pass
1.0588 33 23 69 Pass
1.0701 30 21 70 Pass
1.0813 29 19 65 Pass
1.0926 27 17 62 Pass
1.1039 24 15 62 Pass
1.1152 21 13 61 Pass
1.1264 19 10 52 Pass
1.1377 16 6 37 Pass
1.1490 14 4 28 Pass
1.1603 12 4 33 Pass
1.1715 11 4 36 Pass
1.1828 11 4 36 Pass
1.1941 7 4 57 Pass
1.2054 6 2 33 Pass
1.2166 6 2 33 Pass
1.2279 5 2 40 Pass
1.2392 4 2 50 Pass
1.2505 4 2 50 Pass
1.2617 4 2 50 Pass
1.2730 4 2 50 Pass
1.2843 3 2 66 Pass
1.2956 3 2 66 Pass
1.3068 3 1 33 Pass
1.3181 3 1 33 Pass
1.3294 3 1 33 Pass
1.3407 3 1 33 Pass
1.3519 3 1 33 Pass
1.3632 3 1 33 Pass
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Water Quality
Water '
ine facility volume:
On-line facility . cfs.
Adjusted for 15 min: 0.5204 cfs.
Off-line facility target flow: 0.2906 cfs.
Adjusted for 15 min: 0.2906 cfs.

0.4443 acre-

WATER QUALITY DESIGN
VOLUME REFERENCED IN
TABLE 7-1
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Kirk Myklestad
Ellipse

Kirk Myklestad
Callout
WATER QUALITY DESIGN VOLUME REFERENCED IN TABLE 7-1


Model Default Modifications

Total of O changes have been made.

PERLND Changes
No PERLND changes have been made.

IMPLND Changes
No IMPLND changes have been made.
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Appendix

Predeveloped Schematic
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Mitigated Schematic
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Disclaimer

Legal Notice

This program and accompanying documentation are provided 'as-is' without warranty of any kind. The
entire risk regarding the performance and results of this program is assumed by End User. Clear
Creek Solutions Inc. and the governmental licensee or sublicensees disclaim all warranties, either
expressed or implied, including but not limited to implied warranties of program and accompanying
documentation. In no event shall Clear Creek Solutions Inc. be liable for any damages whatsoever
(including without limitation to damages for loss of business profits, loss of business information,
business interruption, and the like) arising out of the use of, or inability to use this program even

if Clear Creek Solutions Inc. or their authorized representatives have been advised of the
possibility of such damages. Software Copyright © by : Clear Creek Solutions, Inc. 2005-2016; All
Rights Reserved.

Clear Creek Solutions, Inc.
6200 Capitol Blvd. Ste F
Olympia, WA. 98501

Toll Free 1(866)943-0304
Local (360)943-0304

www.clearcreeksolutions.com
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Geotechnical Engineering Report
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Preliminary Subsurface Exploration, Geologic Hazards,
and Geotechnical Engineering Report

ROSE HILL PROPERTY
Redmond, Washington

Prepared For:

BMC ROSE HILL, LLC

Project No. EE150375A
January 29, 2016




associated
earth sciences
it COorporat ed

January 29, 2016
Project No. EE150375A

BMC Rose Hill, LLC

Ridgewood Corporate Center, Building F
150 120 Avenue NE, Suite 200
Bellevue, Washington 98005

Attention: Ms. Brenda Fodge
Subject: Preliminary Suibsurface Exploratlon Geologic Hazards, ™ !
and Geotechnical Engineering Report :
- Rose Hill Property
Redmond, Washington

Dear Ms. Fodge:

~We are pleased to present your copy of the referenced report. This report summarizes the
results of our subsurface exploration, geologic hazard, and geotechnical engineering studies
and offers preliminary recommendations for the design and development of the proposed
project. Recommendations presented in this report are considered preliminary in that plans
have not yet been finalized.

We have enjoyed working with you on this study and are c;ﬁnfident that the recommendations
presented in this report will aid in the successful completion of your project. If you should
have any questions or if we can be of additional help to you, please do not hesitate to call.

" Sincerely,
ASSOCIATED EARTH SCIENCES INC
" Everett, Washington

Matthew Miller, P.E
Principal Engineering

 MM/pc - EELSO37SAS - Projects\20150375\EE\WP

Kirkland Office | 911 Fifth Avenue | Kirkland, WA 98033 P | 425,827.7701 F| 425.827.5424
Everett Office | 2911 % Hewitt Avenue, Suite 2 | Everatt, WA 98201 P | 425,259.0522 F | 425.827,5424
Tacoma Office | 1552 Cocmmerce Street, Suite 102 | Tacoma, WA 98402 P | 253.722.2992 F | 253.722.2093
' Www.agsgeo.com '
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Preliminary Subsurface Exploration, Geologic Hagards,
Rose Hilf Property and Geotechnical Engineering Report
Redmond, Washington Project and Site Conditions

. PROJECT AND SITE CONDITIONS

1.0 INTRODUCTION

This report presents the results of our subsurface exploration, geologic hazards, and
geotechnical engineering study for the proposed new residential development at the
above-referenced property located on the east side of 138™ Avenue NE near the intersection
with NE 97 Street in Redmond, Washington (Figure 1), The proposed development is located
within the southwestern portion of King County Parcel No. 0352059103 (northern parcel} and
the western two-thirds of Parcel No. 0352059071 (southern parcel). The existing site
topography, provided by KPFF Consulting Engineers {(KPFF), and approximate locations of the
explorations accomplished for this study, are presented on the “Site and Exploration Plan,”
Figure 2. This plan also includes proposed road and lot layout, and the location of the planned
recreation and storm water tracts. In the event that any changes in the nature, design, or
locations of the proposed improvements are planned, the conclusions and recommendations

- contained in this report should be reviewed and modified, or verified, as necessary.

1.1 Purpose and Scope

The purpose of this study was to provide subsurface data and preliminary geotechnical
engineering recommendations to be utilized in the design of the project. As noted above, our
recommendations are considered preliminary in that plans for the proposed development have
not yet been finalized, Our current study included a review of the “Rose Hill Subdivision Site
Plan” (Sheet C-1.0) by KPFF dated January 25, 2016, available geologic literature, excavating
10 exploration pits, and performing geologic studies to assess the type, thickness, distribution,
and physical properties of the subsurface sediments and shallow ground water. Geotechnical
engineering studies were completed to formulate our preliminary recommendations for site
preparation, excavation, and structural fill placement, shallow foundation support, floor
support, drainage considerations, and storm drainage facility (concrete vault) considerations.
This report summarizes our current fieldwork and offers preliminary development
recommendations based on our present understanding of the project. We recommend that
we be allowed to review the final project plans prior to construction to verify that our
geotechnical recommendations have been correctly interpreted and incorporated into the
design.

1.2 Authorization

This report has been prepared for the exclusive use of BMC Rose Hill, LLC and their agents for
specific application to this project. Within the limitations of scope, schedule, and budget, our
services have been performed in accordance with generally accepted geotechnical engineering

January 29, 2016 ASSOCIATED EARTH SCIENCES, INC.
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Preliminary Subsurface Exploration, Geologic Hazards,
Rose Hilf Property and Geotechnical Engineering Report
Redmond, Washington Project and Site Conditions

and engineering geology practices in effect in this area at the time our report was prepared.

‘No other warranty, express or implied, is made.

2.0 PROJECT AND SITE DESCRIPTION

This report was completed with an understanding of the project based on the
above-referenced site development plan provided to us by KPFF on January 27, 2016. The
preliminary plan for development depicts 28 new home sites with one recreation tract (Tract A)
along the north side of the proposed development and one recreation and storm water tract
(Tract B) located along the eastern side of the property. Grade separation between the
individual Tots will be provided by segmental block retaining walls anticipated to range up to
approximately 4 feet, A segmental block retaining wall is also planned along the eastern (down
slope) side of Tract B. Tract B will contain a concrete storm water detention vault that will
outlet via a 40-foot-wide access and utility easement extending northeast from the
northeastern corner of the development to an existing storm drainage in the NE 100%™ Street
easement. Access to the new residential development will be via two new roads extending
east from 138" Avenue NE.

The total area of the two parcels is approximately 12 acres. The parcels are currently
undeveloped and forested. The area of the proposed development will encompass
approximately 5 acres.

The overall topography across the two parcels generally slopes down toward the east. A large
drainage is present within the majority of the northern parcel generally north of the proposed
development, The existing site topography consists of a topographic high of approximately
265 feet along the east side of 138™ Avenue SE and a topographic low of generally 140 feet
along the eastern property line downslope directly to the east of the area of the proposed
development. The east-facing slope continues east off the properties to an existing
development located along the west side of Willows Road NE. The topographically lowest
portion of the limits of the proposed development ranges from approximately 195 to 205 feet
along the eastern side of Tract B. Slope gradients in the area of the proposed development
ranges from approximately 10 to 15 percent. Slope gradients immediately adjacent to the
proposed development to the east and north range from approximately 27 percent to
37 percent. There are scattered areas with slope gradients exceeding 40 percent that are
greater than 10 feet in height north and east of the limits of the proposed development shown
as shaded areas on the site plan developed by KPFF.

January 29, 2016 ASSOCIATED EARTH SCIENCES, INC.
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Preliminary Subsurface Expforation, Geologic Hazards,
Rose Hiff Property and Geotechnical Engineering Report
Redmond, Washington Project and Site Conditions

3.0 SUBSURFACE EXPLORATION

Our field study included completing 10 exploration pits with a tracked excavator to gain
shallow subsurface information about the site.

The various types of sediments, as well as the depths where characteristics of the sediments
changed, are indicated on the exploration logs presented in the Appendix. The depths
indicated on the logs where conditions changed may represent gradational variations between
sediment types. If changes occurred between sample intervals in our explorations, they were
interpreted. The exploration locations are noted on the “Site and Exploration Plan,” Figure 2,
attached with this report,

The conclusions and recommendations presented in this report are based on the explorations
completed for this study. The number, locations, and depths of the explorations were
completed within site and budget constraints. Because of the nature of exploratory work
below ground, extrapolation of subsurface conditions between field explorations is necessary.
It should be noted that differing subsurface conditions may sometimes be present due to the
random nature of deposition and the alteration of topography by past grading and/or filling.
The nature and extent of any variations between the field explorations may not become fully
evident until construction. If variations are observed at that time, it may be necessary to
re-evaluate specific recommendations in this report and make appropriate changes.

3.1 Exploration Pits

Ten exploration pits were excavated using a track-mounted excavator at the site on July 17,

- 2015. The approximate locations of the pits are shown on the “Site and Exploration Plan,”

Figure 2. The pits permitted direct, visual observation of subsurface conditions. Materials
encountered in the exploration pits were studied and classified in the field by an engineering
geologist from our firm. All exploration pits were backfilled immediately after examination and
logging. Exploration pit backfill was tamped with the excavator bucket, but was otherwise
uncompacted. Where exploration pits are present under areas that will be prepared for future
structures, the backfill should be removed and replaced as structural fill prior to construction.
Selected samples were then transported to our laboratory for further visual classification and
laboratory testing.

4.0 SUBSURFACE CONDITIONS

Subsurface conditions at the project site were inferred from the field explorations, visual
reconnaissance of the site, and review of published geologic literature for the vicinity of the
property. As shown on the field logs, the exploration pits encountered two main native soil
types. The majority of the explorations encountered dense, grading to very dense sand with
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variable amounts of silt and gravel interpreted as lodgement till. These sediments were
weathered at shallow depths and became progressively less weathered and more dense with
increasing depth below the ground surface. These sediments are overlain across the site by
topsoil. These sediment types are discussed in greater detail below from shallowest {youngest)
to deepest {oldest).

4.1 Topsoil

A very loose, organic-rich layer of silt, sand, and gravel mimicking the underlying soils was
encountered in each of our exploration pits. The thickness of the topsoil layer ranged from
approximately 6 to 12 inches. Topsoil is not suitable to support structural loads or for use as
structural fill and should be completely removed during construction.

4.2 Vashon Lodgement Till

Vashon lodgement till sediments were observed in ali the exploration pits underlying the
topsoil described above. Vashon lodgement till typicaily consists of a dense, poorly sorted
mixture of clay, silt, sand, and gravel. The lodgement till encountered in our exploration pits at
depth commonly consists of dense to very dense, moist, olive to gray, silty fine- to
medium-grained sand with variable gravel content and occasional cobbles and boulders.
Typically, the lodgement till has a very low permeability, and water tends to perch atop the till
and flow laterally as interflow, although some water very slowly infiltrates down into the
underlying sediments. The moisture content of the lodgement till throughout much of the
year is a few percent over the optimum moisture content for maximum compaction. The
medium dense to very dense lodgement till is suitable for support of building foundations,
walls, and other settlement-sensitive structures; however, they will deteriorate rapidly if
disturbed while in a wet condition. The upper 2 to 5 feet of the till was observed to be in a
medium dense weathered condition. Some areas of the weathered portion of the till may be
in a loose condition requiring additional over-excavation to achieve a subgrade suitable for
placement of structural fill and/or for support of structural loads. The lodgement till sediments
can be used in structural fills, and the ability to achieve suitable compaction and performance
of the fill will depend mostly on the moisture content at the time of placement. Some
moisture-conditioning may be required. It should be noted, as mentioned above, that
boulders can occur within this unit at the site. Though boulders may not be abundant, it is
likely that more will be encountered.

4.3 Published Geologic Map

Review of the regional geologic maps titled Geologic Map of the Kirkland Quadrangle,
Washington, by James P. Minard (1983}, and the Geologic Map of King County, compiled by
Derek B. Booth, Kathy A. Troost, and Aaron P. Wisher {2006), indicate that the area of the
subject site is underlain by Vashon-age advance outwash. Vashon-age lodgement till is
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mapped in the vicinity directly west of the property. Our interpretation of the lodgement till
sediments encountered in our explorations is in general agreement with the regional geologic
mapping. Advance outwash sediments consist generally of a dense, variable mixture of sand
and gravel with low silt contents that were deposited in rivers and streams ahead of the
advancing glacier and subsequently overridden by the glacial ice. The presence and lateral
distribution of geologic units contained in regional geologic maps such as those referenced
above can differ from that observed during site-specific subsurface investigations based on the
sometimes limited amount of surface soil exposures during regional geologic mapping. It is
fikely that the Vashon advance outwash is present underlying the Vashon lodgement till at
depths greater than that explored at the site during this investigation. However further
exploration would be needed to determine the extent and the potential presence of ground
water at depth.

4.4 Hydrology

Ground water seepage was not observed in any of our exploration pits at the time of our
subsurface exploration in July 2015. Shallow ground water is commonly absent in sloping
upland areas underlain by lodgement till during seasonally drier periods of the year (generally
June through September). However, shallow ground water is typically present during
seasonally wetter periods of the year as a condition known as interflow. Interflow occurs atop
lodgement till or other relatively impermeable sediments, Interflow generally occurs during
the months of October through June when surface water infiltrates down through the topsoil
and relatively permeable weathered parent sediments and becomes trapped atop a very
low-permeability parent sediment. Potential interflow would follow the topography and flow
in primarily an easterly direction across the site. Perched, interflow ground water should be
expected during and after extended periods of increased precipitation. Ground water may
occur during other times of the year due to variations in the amount of rainfall, and/or changes
in site usage.
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Il. GEOLOGIC HAZARDS AND MITIGATIONS

The follewing discussion of potential geologic hazards is based on the geologic, slope, and
ground water conditions as observed and discussed herein.

5.0 SLOPE HAZARDS AND MITIGATIONS

Slope gradients at the site within the area of the proposed development are moderate
{generally less than approximately 20 percent). The sediments underlying the slope generally
consist of glacially consolidated glacial sediments as described above with relatively thin,
surficial deposits of loose to medium dense, topsoil, and weathered glacial sediments. Ground
water was not encountered within the shallow subsurface at the site.

We understand that the project is regulated under the City of Redmond Zoning Code {RZC).
Section 21.064.060 of the RZC defines landslide hazard areas as any area with a slope
40 percent or steeper with a vertical relief of 10 feet or more. The RZC prohibits most
development within a landslide hazard area buffer, which is defined as 50 feet from the top or
toe of the slope. However, the buffer may be reduced to a minimum of 15 feet upon approval
of a geotechnical engineer, '

The sediments underlying the slope generally consist of glacially consolidated glacial sediments
as described previously. Adverse ground water conditions were not observed in the
explorations accomplished for our study. Based on the subsurface conditions encountered, it is
our opinion that a minimum buffer of 15 feet from areas in excess of 40 percent grade that
exceeds 10 feet in vertical height is sufficient to adequately protect the proposed and
surrounding developments from the critical landslide hazard. Associated Earth Sciences, Inc.
{AESI) should be provided a copy of the grading plan for review when it becomes available.

We recommend that structures constructed bordering the 15-feet buffer be founded upon the

underlying, undisturbed, dense glacial sediments. Specific recommendations for building
support are provided in the “Foundations” section of this report.

6.0 SEISMIC HAZARDS AND MITIGATIONS

Earthquakes occur in the Puget Lowland with great regularity. The vast majority of these
events are small and are usually not felt by people. However, large earthquakes do occur, as
evidenced by the 1949, 7.2-magnitude event; the 1965, 6.5-magnitude event; and the 2001,
6.8-magnitude event. The 1949 earthquake appears to have been the largest in this area
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during recorded history. Evaluation of return rates indicates that an earthquake of a
magnitude between 6.0 and 7.0 is likely within a given 25- to 40-year period.

Generally, there are four types of potential geologic hazards associated with large seismic
events: 1) surficial ground rupture, 2) seismically induced landslides, 3) liquefaction, and
4) ground motion. The potential for each of these hazards to adversely impact the proposed
project is discussed below.

6.1 Surficial Ground Rupture

The project site is located approximately 8 miles north of the Seattle Fault Zone and 4 miles
southwest of the Southern Whidbey Island-Lake Alice Fault Zone {SWIFZ).

Recent studies of the Seattle Fault Zonhe by the United States Geological Survey (USGS; e.g.,
Johnson et al., 1994, Origin and Evolution of the Seattle Fault and Seattle Basin, Washington,
Geology, v. 22, p.71-74; and Johnson et al., 1999, Active Tectonics of the Seattle Fault and
Central Puget Sound Washington - Implications for Earthquake Hazards, Geological Society of
America Bulletin, July 1999, v. 111, n. 7, p. 1042-1053) have provided evidence of surficial
ground rupture along a northern splay of the Seattle Fault. The recognition of this fault is
relatively new, and data pertaining to it are limited, with the studies still ongoing. According to
the USGS studies, the latest movement of this fault was about 1,100 years ago when about
20 feet of surficial displacement took place.

A recent study of the SWIFZ by the USGS (Sherrod et al., 2005, Holocene Fault Scarps and
Shallow Magnetic Anomalies Along the Southern Whidbey Island Fault Zone near Woodinville,
Washington, Open-File Report 2005-1136, March 2005) indicates that “strong” evidence of
prehistoric earthquake activity has been observed along two fault strands thought to be part of
the southeastward extension of the SWIFZ located about 8 miles southeast of the site. The
study suggests as many as nine earthquake events along the SWIFZ may have occurred within
the last 16,400 years. The recognition of this fault splay is relatively new, and data pertaining
to it are limited with the studies still ongoing. The recurrence interval of movement along this
fault system is still unknown, although it is hypothesized to be in excess of one thousand years.

The recurrence interval for movement along these fault systems is still unknown, although it is
hypothesized to be in excess of several thousand years. Due to the suspected long recurrence
interval and distance from the fault zone, the potential for surficial ground rupture at the site is
considered to be low during the expected life of the structures and no mitigation efforts
beyond complying with the 2012 International Building Code {IBC) are recommended.

6.2 Seismically Induced Landslides

The on-site, natural sediments found during the explorations are glacially consolidated
lodgement till sediments and are not sensitive to landsliding given the topographic conditions
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at the site. No current evidence of landslide activity was observed. Given the subsurface and
topographic conditions within and adjacent to the proposed development area, it is our
opinion that the risk of damage to the proposed project by landsliding is fow. This opinion is
dependent upon site grading and construction practices being completed in accordance with
the geotechnical recommendations presented in this report.

6.3 Liguefaction

Liquefaction is a condition where loose, saturated, typically fine-grained soils lose shear
strength when subjected to high-intensity cyclic loads, such as occur during earthquakes. The
resulting reduction in strength can cause differential foundation settlements and slope failures.
Loose, saturated, fine-grained soils that cannot dissipate the buildup of pore water pressure
are the predominant type of sediments subject to liquefaction.

The observed site soils were dense and no ground water was observed. These soils are not
expected to be prone to liquefaction. A detailed liquefaction hazard analysis was not
performed as part of this study, and none is warranted, in our opinion.

6.4 Seismic Site Class {2012 IBC)

In our opinion, the subsurface conditions at the site are consistent with seismic Site Class “D”
in accordance with the 2012 IBC, and the publication ASCE 7 referenced therein, the most
recent version of which is ASCE 7-10.

7.0 EROSION HAZARDS AND MITIGATION

As of October 1, 2008, the Washington State Department of Ecology (Ecology) Construction
Storm Water General Permit {also known as the National Pollutant Discharge Elimination
System [NPDES] permit) requires weekly Temporary Erosion and Sedimentation Control (TESC)
inspections and turbidity monitoring for all sites 1 or more acres in size that discharge storm
water to surface waters of the state. Because we anticipate that the proposed project will
require disturbance of more than 1 acre, we anticipate that these inspection and reporting
requirements will be triggered. The following recommendations are related to general erosion
potential and mitigation.

The erosion potential of the site soils is moderate, but may be high if steep slopes remain
unvegetated during construction. The most effective erosion control measure is the
maintenance of adequate ground cover. Maintaining cover measures atop disturbed ground
provides the greatest reduction to the potential generation of turbid runoff and sediment
transport. During the local wet season (October 1 through March 31), exposed soil should not
remain uncovered for more than 2 days unless it is actively being worked. Ground-cover
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measures can include erosion control matting, plastic sheeting, straw mulch, crushed rock or
recycled concrete, or mature hydroseed.

7.1 Erosion Hazard Mitigation

To mitigate the erosion hazards and potential for off-site sediment transport, we recommend
the following:

1. The winter performance of a site is dependent on a well-conceived plan for control of
site erosion and storm water runoff. It is easier to keep the soil on the ground than to
remove it from storm water. The owner and the design team should include adequate
ground-cover measures, access roads, and staging areas in the project bid to give the
selected contractor a workable site. The selected contractor needs to be prepared to
implement and maintain the required measures to reduce the amount of exposed
ground. A site maintenance plan should be in place in the event storm water turbidity
measurements are greater than the Ecology standards.

2. All TESC measures for a given area to be graded or otherwise worked should be
installed prior to any activity within that area. The recommended sequence of
construction within a given area would be to install sediment traps and/or ponds and
establish perimeter flow control prior to starting mass grading.

3. During the wetter months of the year, or when large storm events are predicted during
the summer months, each work area should be stabilized so that if showers occur, the
work area can receive the rainfall without excessive erosion or sediment transport, The
required measures for an area to be “buttoned-up” will depend on the time of year and
the duration the area will be left un-worked. During the winter months, areas that are
to be left un-worked for more than 2 days should be mulched or covered with plastic.
During the summer months, stabilization will usually consist of seal-rolling the
subgrade. Such measures will aid in the contractor’s ability to get back into a work area
after a storm event. The stabilization process also includes establishing temporary
storm water conveyance channels through work areas to route runoff to the approved
treatment facilities.

4, Al disturbed areas should be revegetated as soon as possible. If it is outside of the
growing season, the disturbed areas should be covered with mulch, as recommended in
the erosion control plan. Straw mulch provides the most cost-effective cover measure
and can be made wind-resistant with the application of a tackifier after it is placed,

5. Surface runoff and discharge should be controlled during and following development.
Uncontrolled discharge may promote erosion and sediment transport. Under no
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circumstances should concentrated discharges be allowed to flow over significant
slopes.

6. Soils that are to be reused around the site should be stored in such a manner as to
reduce erosion from the stockpile. Protective measures may include, but are not
limited to, covering with plastic sheeting, the use of low stockpiles in flat areas, or the
use of straw bales/silt fences around pile perimeters. During the period between
October 1 and March 31, these measures are required.

7. On-site erosion control inspections and turbidity monitoring should be performed in
accordance with Ecology requirements. Weekly and monthly reporting to Ecology
should be performed on a regularly scheduled basis. TESC monitoring should be part of
the weekly construction team meetings. Temporary and permanent erosion control
and drainage measures should be adjusted and maintained, as necessary, at the time of
construction.

8. It is our opinion that with the proper implementation of the TESC plans and by
field-adjusting appropriate mitigation elements {best management practices) during
construction, as recommended by the erosion control inspector, the potential adverse
impacts from erosion hazards on the project may be mitigated.

8.0 CRITIAL AQUIFER RECHARGE AREA {CARA)

The site is located within wellhead protection Zone 4 of the City of Redmond’s CARA program.
As per the City of Redmond a detailed ground water study is not required for sites within Zone
4. No mitigation measures outside of erosion control BMP’s (best management practices) will
be incorporated into the construction of final design of the project.
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lll. PRELIMINARY DESIGN RECOMMENDATIONS

9.0 INTRODUCTION

Our exploration indicates that, from a geotechnical standpoint, the proposed project is feasible
provided the recommendations contained herein are properly followed. The bearing stratum
is relatively shallow, and conventional shallow foundations should perform well with proper
subgrade preparation. Important geotechnical considerations for the project will include
adequate keying and benching of structural fills that will be placed on slopes, and management
of moisture-sensitive subgrade soils and excavated soils that will be used in structural fill
applications. The following report sections provide specific geotechnical site development
recommendations.

10.0 SITE PREPARATION

Existing vegetation and topsoil should be removed from areas where new buildings, paving, or
other structures are planned. The observed in-place depth of topsoil at the exploration
locations is presented on the exploration logs in the Appendix, and typically ranged from 6 to
18 inches. After the upper 6 to 18 inches is stripped, the surface should be evaluated in the
specific area by proof-rolling to verify a firm and unyielding condition. Topsoil should be
expected to increase in volume by a factor of approximately 1.3 from in-piace volume to loose
stockpile volume. After topsoil stripping, remaining roots and stumps should be removed from
structural areas. All soils below finished grade disturbed by stripping and grubhing operatlons
should be recompacted as described below for structural fill,

Based on our explorations completed for this study, any deep excavations that are planned for
the project should be expected to encounter dense to very dense soil conditions. The
lodgement till sediments are very dense at depth, and excavation progress was slow during our
subsurface exploration program. The lodgement till will be used as structural fill for the
planned grading on the site. Due to the density of these materials in place, a swell factor of
1.0to 1.1 may be used for compacted, in-place material throughout the site. Due to the
variability of the fines content and the density across the site, this is a best estimate of the
potential conditions.

Once excavation to subgrade elevation is complete, the resulting surface should be
proof-rolled with a loaded dump truck or other suitable equipment. Soft, loose, or yielding
areas should be excavated to expose suitable bearing soils, The subgrades should then be
compacted to a firm and unyielding condition as determined by the geotechnical engineer or
their representative. Structural fill can then be placed to achieve desired grades, if needed.
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In our opinion, stable, temporary construction slopes should be the responsibility of the
contractor and should be determined during construction. For estimating purposes, we
anticipate that temporary, unsupported cut slopes in the unsaturated lodgement till less than
12 feet in height can be excavated at angles of %H:1V (Horizontal: Vertical) or flatter.
Temporary excavations in medium dense weathered soils should be planned at angles of
1H:1V. If steeper slopes are needed, shoring and/or trench boxes should be used. All
permanent cut or fill slopes should be sloped back at no steeper than 2H:1V unless protected
with the use of rockeries or other stabilization methods. These slope angles assume that
ground water seepage is hot encountered and that surface water is not allowed to flow across
the temporary slope faces. If ground or surface water is present when the temporary
excavation slopes are exposed, flatter slope angles will be required. As is typical with
earthwork operations, some sloughing and raveling may occur, and cut slopes may have to be
adjusted in the field. In addition, WISHA/OSHA regulations should be followed at all times.

The on-site soils contain high amounts of fine-grained material. The high percentage of
fine-grained material makes them moisture-sensitive and subject to disturbance when wet.
Overall, the soils found on-site are suitable for structural fill, but should be closely monitored
to allow for placement at the optimum moisture content, The contractor must use care during
site preparation and excavation operations so that moisture-sensitive subgrade soils are not
softened. If disturbance occurs, the softened soils should be removed and the area brought to
grade with structural fill. -

11.0 STRUCTURAL FILL

Structural fill will be necessary to establish desired grades in some areas. All references to
structural fill in this report refer to subgrade preparation, fill type, placement, and compaction
of materials, as discussed in this section. If a percentage of compaction is specified under
another section of this report, the value given in that section should be used.

After stripping, planned excavation, and any required overexcavation have been performed to
the satisfaction of the geotechnical engineer/engineering geologist, the surface should be
proof-rolled to verify a firm and unyielding condition. After the exposed ground is tested and
approved, structural fill may be placed to attain desired grades. Structural fill is defined as
non-organic soil, acceptable to the geotechnical engineer, placed in maximum 12-inch loose
lifts, with each lift being compacted to at least 95 percent of the maximum dry density (MDD)
as the standard. In non-structural areas outside of building pads, roadways, and utilities, this
standard may be reduced to at least 90 percent of MDD. In the case of roadway and utility
trench filling, the backfill should be placed and compacted in accordance with current local
codes and standards. The top of the compacted fill should extend horizontally outward a
minimum distance of 3 feet beyond the locations of the perimeter footings or roadway edge
before sloping down at an angle of 2H:1V.

January 29, 2016 ASSOCIATED EARTH SCIENCES, INC,

FSM/pc - EE150375A5 — Projects\20150375\EE\WP Page 12




Prefiminary Subsurface Exploration, Geologic Hazards,
Rose Hilf Property and Geotechnical Engineering Report
Redmond, Washington . Preliminary Design Recommendations

Where new structural fill will be placed on slopes steeper than 5H:1V, the fill should be keyed
and benched into suitable underlying native soils. The key trench should be at least 8 feet wide
and 3 feet deep, and hillside benches should be cut horizontally as the fill progresses. Hillside
benches should be at least 2 feet wide and typically are less than 8 feet wide.

The contractor should note that any proposed fill soils must be evaluated by AES! prior to their
use in fills. This would require that we have a sample of the material 72 hours in advance to
perform a Proctor test and determine its field compaction standard. Soils in which the amount
of fine-grained material (smaller than the. No. 200 sieve) is greater than approximately
5 percent (measured on the minus No, 4 sieve size) should be considered moisture-sensitive.
The native soils present on-site consisted primarily of silt and are considered highly
moisture-sensitive. Use of excavated native silts in structural fills is not recommended due to
their very high content of fine-grained material. In addition, construction equipment
traversing the site when the soils are wet can cause considerable disturbance. We recommend
that a select import material consisting of a clean, free-draining gravel and/or sand be used in
structural fill applications. Free-draining fill consists of non-organic soil with the amount of
fine-grained material limited to 5 percent by weight when measured on the minus No. 4 sieve
fraction with at least 25 percent retained on the No. 4 sieve.

A representative from our firm should observe the stripped subgrade and be present during
placement of structural fill to document the work and perform a representative number of
in-place density tests. In this way, the adequacy of the earthwork may be evaluated as filling
progresses, and any problem areas may be corrected at that time. It is important to
understand that taking random compaction tests on a part-time basis will not assure
uniformity or acceptable performance of a fill. As such, we are available to aid the owner in
developing a suitable monitoring and testing program.

12,0 FOUNDATIONS

Spread footings may be used for huilding support when they are constructed above new
structural fill placed as described above, or by medium dense to very dense native soils. The
foundation bearing stratum, consisting of either medium dense to very dense Vashon
sediments or structural fill placed over these sediments, is relatively shallow and spread
foctings may be used for foundation support. The depth to foundation bearing soils ranged
from 1% to 2% feet in all exploration pits. For residential structures, footings may be designed
for an allowable foundation soil bearing pressure of 2,500 pounds per square foot {psf),
including both dead and live loads. With the site soils, higher foundation soil bearing pressures
are possible, but are not expected to be needed for the project. An increase of one-third may
be used for short-term wind or seismic loading. All foundations must penetrate to the
prescribed bearing stratum, and no foundations should be constructed in or above loose,
organic, or existing fill soils. ' '
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Anticipated settlement of footings founded as recommended should be on the order of % inch
or less, with differential settlement of % inch or less. However, disturbed material not
removed from footing trenches prior to footing placement could result in increased
settlements. All footing areas should be observed by AESI prior to placing concrete to verify
that the foundation subgrades are undisturbed and construction conforms to the
recommendations contained in this report. Perimeter footing drains should be provided, as
discussed under the “Drainage Considerations” section of this report.

It should be noted that the area bounded by lines extending downward at 1H:1V from any
footing must not intersect another footing or intersect a filled area that has not been
compacted to at least 95 percent of American Society for Testing and Materials (ASTM):D 1557,
in addition, a 122H:1V line extending down and away from any footing must not daylight onto a
slope or cut because sloughing or raveling may eventually undermine the footing. Thus,
footings should not be placed near the edge of steps or cuts in the bearing soils.

13.0 LATERAL WALL PRESSURES

All backfill behind walls or around foundations should be placed as per our recommendations
for structural fill and as described in this section of the report. Horizontally backfilied walls
that are free to yield laterally at least 0.1 percent of their height may be designed using an
equivalent fluid equal to 35 pounds per cubic foot {pcf). Fully restrained, horizontally
backfilled, rigid walls that cannot vyield should be designed for an equivalent fluid of 50 pcf.
Walls that retain sloping backfill at a maximum angle of 2H:1V should be designed using an
equivalent fluid pressure of 45 pcf for yielding conditions.

The lateral pressures presented above are based on the conditions of a uniform backfill
consisting of the on-site, natural glacial sediments or imported sand and gravel compacted to
90 percent of ASTM:D 1557. A higher degree of compaction is not recommended, as this will
increase the pressure acting on the walls. :

Footing drains must be provided for all retaining and foundation walls, as discussed under the
“Drainage Considerations” section of this report. It is imperative that proper drainage be
provided so that hydrostatic pressures do not develop against the walls. This would involve
installation of a minimum 1-foot-wide blanket drain to within 2 feet of the ground surface
using imported, washed gravel against the walls placed to be continuous with the footing
drain.

January 29, 2016 ASSCOCIATED EARTH SCIENCES, INC.
FSM/pc — EE250375A5 — Projects\20150375\EE\Wp Page 14




Prefiminary Subsurface Exploration, Geologic Hazards,
Rose Hifl Property and Geotechnical Engineering Report
Redmond, Washington Preliminary Design Recommendations

13.1 Passive Resistance and Friction Factors

Footings cast directly against undisturbed, dense soils in a trench may be designed for passive
resistance against lateral translation using an equivalent fluid equal to 350 pcf. The passive
equivalent fluid pressure diagram begins at the top of the footing; however, total lateral
resistance shouid be summed only over the depth of the actual key. This value applies only to
footings/keyways where concrete is placed directly against the trench sidewalls without the
use of forms. If footings are placed on grade and then backfilled, the top of the compacted
backfill must be horizontal and extend outward from the footing for a minimum lateral
distance equal to three times the height of the backfill before tapering down to grade. With
backfill placed as discussed, footings may be designed for passive resistance against lateral
translation using an equivalent fluid equal to 250 pcf and the truncated pressure diagram
discussed above, '

The allowable friction coefficient for footings cast directly on undisturbed, dense soils may be
taken as 0.36. Since it will be difficult to excavate these soils without disturbance, the soil
under the footings must be recompacted to at least 95 percent of the above-mentioned
standard for this value to apply.

14.0 FLOOR SUPPORT

Crawl space floors could be used if supported on spread foundations. If crawl space floors are
used, an impervious moisture barrier should be provided above the soil surface within the
crawl space. Slab-on-grade floors may be used over medium dense to very dense native soils
or structural fill, as recommended in the “Site Preparation” section of this report. The floor
should be cast atop a minimum of 4 inches of washed pea gravel or washed crushed rock to act
as a capillary break. It should also be protected from dampness by an impervious moisture
barrier or otherwise sealed. Floor slabs that are supported by medium dense to very dense
soils and structural fill should experience ¥ inch or less of settlement.

15.0 DRAINAGE CONSIDERATIONS

Ground water was not observed in any of our exploration pits. However, ground water could
occur seasonally. where loose, weathered soils are underlain by dense, unweathered soils.
Ground water could also be present in granular layers within a less-weathered soil unit. Due to
the potential variability of the site soils in terms of composition and density across short
distances, it is difficult to predict where these conditions will occur. Therefore, prior to site
work and construction, the contractor should be prepared to provide subgrade protection and
drainage, as necessary,

January 29, 2016 ' ASSOCIATED EARTH SCIENCES, INC.
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Preliminary Subsurface Exploration, Geologic Hazords,
Rose Hill Property ’ and Geotechnical Engineering Report
Redmond, Washington Preliminary Design Recommendations

All footing walls should be provided with a drain at the footing elevation. Drains should consist
of rigid, perforated, polyvinyl chloride (PVC) pipe surrounded by washed pea gravel. The level
of the perforations in the pipe should be set’at the bottom of the footing at all locations, and
the drain collectors should be constructed with sufficient gradient to allow gravity discharge
away from the buildings. In addition, all foundation walls taller than 3 feet should be lined
with a minimum 12-inch-thick washed gravel blanket provided over the full height of the wall
to within 12 inches of final grade, and which ties into the footing drain. Roof and surface
runoff should not discharge into the footing drain system, but should be handled by a
separate, rigid, tightline drain. In planning, exterior grades adjacent to foundations should be
sloped downward away from the structures to achieve surface drainage. No surface water
discharges should be planned on or above steep slopes.

16.0 PROJECT DESIGN AND CONSTRUCTION MONITORING

We are available to provide additional geotechnical consultation as the project design develops
and possibly changes from that upon which this report is based. We recommend that AES]
perform a geotechnical review of the plans prior to final design completion. In this way, our
earthwork and foundation recommendations may be properly interpreted and implemented in
the design.

We are also available to provide geotechnical engineering and monitoring services during
construction. The integrity of the foundations for buildings and of new pavement depends on
proper site preparation and construction procedures. In addition, engineering decisions may
have to be made in the field in the event that variations in subsurface conditions become
apparent. Construction monitoring services are not part of the current scope of work. If these
services are desired, please |et us know, and we will prepare a cost proposal.
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Preliminary Subsurface Exploration, Geofogic Hazards,
Rose Hill Property and Geotechnical Engineering Report
Redmond, Washington Preliminary Design Recommendations

We have enjoyed working with you on this study and are confident that these
recommendations will aid in the successful completion of your project. If you should have any
questions or require further assistance, please do not hesitate to call.

| Sincerely,
l _ ASSOCIATED EARTH SCIENCES, INC,
7 Everett, Washington

Frank $. Mocker, L.G., L.E.G. Matthew A. Miller, P.E.
Project Geologist Principal Engineer

Attachmehts: Figure 11 Vicinity Map
‘ Figure 2:  Site and Exploration Plan
Appendix: Exploration Logs
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KCTP3 150375.GPJ January 28, 2016

LOG OF EXPLORATION PIT NO. EP-1

€ This log is part of the report prepared by Assoclated Earth Sclences, Ing. (AESI) for the named ?roj_ect and shoutd be read
) together with that report for complete interpretation, This summar};aﬁplies only to the lecation of this trench at the time of
5 excavation. Sybsurface conditions may change at this location with the passage of time. The data presented are a simplfication
] of actual condltions encountered,
DESCRIPTION Elov: ~257
. Topsoil
1 \Very loose, dry, brown, silty SAND, trace gravel; abundant organics (SM). 2
Weathered Vashon Lodgement Till
Medium dense, moist, light brown, silty SAND, some fine to coarse rounded gravel, trace organics
2 (roots); nonstratified {SM).
3 Vashon Lodgement Tiil
4 - Dense, moist, light olive, silty fine to coarse SAND, trace to some fine to coarse rounded gravel, trace
rounded cobbles; slightly less silty with depth; less gravel with depth; 'sand grades to fine to medium
5 grained; nonstratified to faintly bedded (SM}.
6 —]
7 —
8 —
9
10
Bottom of exploration pit at depth 10 feet
11 — Noseepage. No caving.
12 —
13
14 —
15 —
16
17 —
18
19 —
20

Rose Hill Property
Redmond, WA

> ess0c0lated Project No. EE150375A
earth sciences

inecociporated 75

Logged by: FSM
Approved by, JHS




'LOG OF EXPLORATION PIT NO. EP-2

g This log is ?art of the report propared by Associated Earth Sclences, Inc. (AESH) for the named ?roject and should be read
5 together with that report for complete interpretation, This summar¥| aﬁpiies only to the location of this french at the time of
2 excavation. Subsurface conditions may change at this location with the passage of time. The data presented are g simplfication
[m} of actual conditions encounterad.
DESCRIPTION Eloy: ~247
Topsoil
1 Very loose, dry, brown, silty SAND, frace gravel; abundant organics (SM).
Weathered Vashon Lodgement Till ;
5 Medium dense, moist, light brown, fine to mediurn SAND, some silt to silty, trace fo some gravel, trace |
organics (rootlets) (SP/SM). :
3 .
4 Vashon Lodgement Till
5 Dense, moist, light olive, silty fine to medium SAND, some fine to coarse gravel, trace cobbles;
nonstratified; varies to very silty (SM).
6 |
7 1
8 |
9 —
10
Bottom of exploration pit at depth 10 feet
11 =1 Noseepage. No caving.
12 -
13
14
15
16 —
17 —
18 —
19
26
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LLOG OF EXPLORATION PIT NO. EP-3

) This log is ?art of the report prepared by Associated Earth Sclences, Ing. (AESI) for the named project and should be read
£ together with that report for complete interpretation, This summa aﬁplies otly to the location of this french at the time of
o3 excavation. Subsurface conditions may change et this locatlon with the passage of time. The data presented are a simplfication
O of actual conditions encounterad.
DESCRIPTION Elev: ~232
Topsoil
1 Very loose, dry, brown, silty SAND, trace gravel; abundant organics (SM).
Weathered Vashon Lodgement Till
5 Loose to medium dense, moist, light brown, very silty fine to coarse SAND, frace fine to coarse gravel,
trace arganics (roots) (SM). Becomes medium dense at ~2.5 feet.
3 —
4 -
5 —
6 Vashon Lodgement Till
+ Dense, moist, light olive, silty fine to medium SAND, trace coarse sand, trace fine to coarse rounded
gravel, trace rounded cobbles; (SM).
g | Varies to some fine to coarse rounded gravel at 7.5 feet.
g 1
10
11
12 7 Dense, moist light olive, fine to coarse SAND, some silt, trace to some fine to coarse gravel, trace
i3 cobbles from 12 to 13 fest (SW/SM).
Becomes silty at 13 feeat.
14
Bottom of exploration it at depth 14 feet
15 =}  Noseepage. No caving.
16 -
17
18
19
20

Logged by: FSM
Approved by, JHS

Rose Hill Property
Redmond, WA
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LOG OF EXPLORATION PIT NO. EP-4

£ This log is part of the report prepared by Associated Earth Sciences, Inc. (AESI) for the named ?roject and should be read
E= together with that report for complete interpretation, This su.mma.r% aﬁplles only to the location of this trench af the time of
& excavation. Subsurface conditions may change at this iocation with the passage of time. The dafa presented are a simpification
o of actual conditicns encountsred.
DESCRIPTION Elev: ~208
Topsoil
’ Very loose, dry, brown, silty SAND, frace gravel; abundant organics (SM).
Weathered Vashon Lodgement Till
5 Medium dense, slightly moist, light brown, very silty fine to coarse SAND, trace gravel, trace cobbles,
trace crganics (rootlets); nonstratified {SM).

3 .

4 - At 4.5 feet, strongly iren oxide staining in fine to medium SAND, trace to some silt seams, trace

5 _\organics (roctlets); stratified (SP). [

Vashon Lodgement Till
Very dense, moist, olive gray, fine to coarse SAND, some silt to silty, trace to some fine to coarse

6 T rounded gravel; nonstratified {SM).

7 .

8 |

g |
10
11
12 -
13 -
14 —
15

Bottom of exploration pit at depth 15 feet

16 | Noseepage. No caving.
17
18
19
20

l.ogged by: FSM
Approved by: JHS

Rose Hill Property
Redmond, WA

assaclated Project No. EE150375A
earth sclences
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LOG OF EXPLORATION PIT NO. EP-5

3 This log is part of the repart prepared by Associated Earth Sciences, Inc. (AESI) for the named ?roj_ect and should be read
£ together with that raport for complets interpretation, This sum mar% aﬁplies only to the lecation of this trench at the time of
T excavation. Subsurface conditions may change at this location with the passage of time. The data presented are a simplfication
fal of actual conditions encountered.,
DESCRIPTION Elev: ~203
Topseil
’ Very loose, dry, brown, silty SAND, trace gravel, abundant organics (SM).
Weathered Vashon Lodgement Till
5 Medium dense, slightly moist, light brown, silty SAND, trace gravel, trace cobbles, trace organics
(rootlets); sand is fine to medium grained, frace coarse sand (SM),
3 Vashon Lodgement Till
4 Dense to very dense, moist, light olive, silty fine to coarse SAND, trace to some gravel, trace cobbles;
nonstratified (SM).

5 -

6 —

7 —

8 ]

g _
10
11
12
13
14
15

Bottom of exploration pit at depth 15 feet

16 —+ No seppage. No caving.
17 -
18 -t
19
20

Rose Hill Property
Redmond, WA

g3 so00oiatad

earth sclences
ingcorpotated

Logged by: FSM
Approved by: JHS
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LOG OF EXPLORATION PIT NO. EP-6

€ This log is part of the report prepared by Associated Earih Sciences, Inc. {AESI) for the named project and should be read
£ together wﬁh that report for complete interpratation, This summar%a plles only 1o the location o?thls trench at the time of
& excavation. Subsurface conditions may change af this location wit tﬁe passage of time, The data presented are a simplfication
O of actual conditions sncountered.
DESCRIPTION Elev: ~203
Topsoil
’ Very loose, dry, brown, silty SAND, trace gravel; abundant organics (SM).
Weathered Vashon Lodgement Till »
5 Medium dense, slightly moist, light brown, silty fine to coarse SAND, trace to some gravel, trace
cobbles, trace arganics (roots) (SM).
3 ]
4 Vashon Lodgement Till
Dense fo very dense, moist, light olive, fine to coarse SAND, some silt to silty, frace to some fine to

5 coarse rounded gravel, trace cobbles; nonstratified; ranges to some silt with depth {SW/SM).

6 —

7 —

8 —

9 1}
10
11 -
12
13 4
14
15 -

Bottom of explaration pit at depth 14.5 fest
No seepage. Nc caving.

16
17
18
19
20

KCTP3 150375.GPJ January 28, 2016
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LOG OF EXPLORATION PIT NO. EP-7

€ This |og Is parf of the report prepared by Associated Earth Sciences, In¢. (AESI) for the named ?roject and should be read
e together with that report for complete interpretation. This summar¥‘ aﬁplies only to the location of this trench at the time of
b excavation. Subsurface conditions may change at this location with the passage of time. The data presented are a simolfication
0 of actual conditions encountered,
DESCRIPTION Elov: ~226
Topsoeil
1 Very loose, dry, brown, silty SAND, trace gravel; abundant organics (SM).
9 Weathered Vashon Lodgement Till
Medium dense, slightly moist, light brown, silty fine to coarse SAND, trace gravel, trace cobbles, trace

3 organics (roots) (SM).

4

5

6 More pronounced iron oxide staining at 6 feet. Becomes dense below 6 feet.

7 Vashon Lodgement Till

8 Dense to very dense, moist, light olive, silty fine to coarse SAND, frace to some gravel, trace cobbles

(SM).

9

10
Bottom of exploration pit at depth 10 feet

11 7 No seepage. No caving.
12
i3
14
15
16
17

18
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LOG OF EXPLORATION PIT NO. EP-8

€ This [og is part of the report prepared by Associated Earth Sclences, Inc. (AESI) for the named D?roject and should be read
=] togsther with that report for complete interpretation. This summar% aﬁplles only 1o the location of this trench at the time of
& excavation. Subsurface conditions may change at this location with the passage of time. The data presented are a simplfication
a] of actual condltions encountered. ‘
DESCRIPTION Elev: ~242
Topsoail
1 Very looss, dry, brown, silty SAND, trace gravel; abundant organics (SM).
9 Weathered Vashon Lodgement Till
Medium dense, slightly moist to moist, light brown, silty fine to coarse SAND, frace to some fine to

3 coarse rounded gravel, trace cobbles, trace organics (SM).

4
5 Vashon Lodgement Till

Dense to very dense, moist, olive gray, silty fine to coarse SAND, trace to some fine to coarse rounded

5 gravel, frace cobbles (SM),

7

8

9 Color varies to greenish olive.
10

Bottom of explaration pit at depth 10 fast

11 7 No seepage. No caving.
12
13
14
15
16
17
18

KCTP3 150375.GPJ January 28, 2018
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LOG OF EXPLORATION PIT NO. EP-9

) This log is part of the report prepared by Associated Earth Sclences, Ing. (AESI) for the named project and should be read
£ together with that report for complate interpretation. This summar“ aﬁplies only to the location of this trench at the time of
53 excavation. Subsurface conditions may change at this location with the passage of time. The data presented are a simplfication
e of actual conditions encountered.
DESCRIPTION Elev: ~254
Topsoil
’ Very loose, dry, brown, silty SAND, trace gravel; abundant organics (SM).
Weathered Vashon Lodgement Till
5 | Medium denss, slightly moist to moilst, light brown, silty fine to coarse SAND, trace to some fine to
coarse rounded gravel, trace cobbies, trace organics (SM).
3 —1
4 -
5 -
6 Vashon Lodgement Till
7 Dense to very dense, maist, light olive, fine to coarse SAND, some silt to silty, some fine to coarse
gravel, trace cobbles; nonstratified; faintly cross stratified? {defined by faint parting planes) (SW/SM).
8 ]
9 —
10 —
11
12 -
13
14
18
Bottorm of exploration pit at depth 15 feet
16 T No seapage. No caving.
17
18
19
20

Rose Hill Property

Redmond, WA
: associated :
. - Project No. EE150375A
Logged by: FSM ‘earth sciences
Approved by: JHS incorporatsd TM715
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LOG OF EXPLORATION PIT NO. EP-10

£ This log is part of the report prepared by Assoclated Earth Sciences, Inc. (AESI) for the named ?roject and should be read
S together with that report for complete interpretation, This summa aﬁplies only 1o the location of this trench at the tima of
& excavation. Subsurface condiiions may change at this location with the passade of time. The data presented are a simplfication
) of actual conditions encountered.
DESCRIPTION Elov: ~251
Topsoil
4 Very loose, dry, brown, silty SAND, trace gravel; abundant organics (SM).
9 Woeathered Vashon Lodgement Till
Medium dense, slightly moist to moist, light brown, sllty fine to coarse SAND, trace to some fine to

3 coarse rounded gravel, trace cabbles, trace organics (SM).

4 Vashon Lodgement Till

5 Dense to very dense, moist, olive, silty SAND, trace to some gravel, trace cobbles: occasional seam of

fine to coarse SAND, some gravel, some silt (SM).

6 -

7 o

8 _

9 _
10

Bottom of explaration pit at depth 10 feet

11 1 Noseepage. No caving.
12
13
14
15 -
16 -
17
18
19 —
20

Rose Hill Property
Redmond, WA

associatad Project No. EE150375A
earth sciences

inesorporatad TM7M15

Logged by: FSM
Approved by, JHS
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1.0 INTRODUCTION

1.1 PURPOSE

Raedeke Associates, Inc. was retained by BMC Rose Hill, LLC to provide a critical areas
evaluation of the proposed Rose Hill project site, including a wetland reconnaissance, wildlife
habitat evaluation, and delineation and evaluation of a wetland in the northern portion of the site.
The report presents the findings of our background information review, August and September
2015 site investigations of the project site, and associated avoidance, minimization and
mitigation measures related to the site wetland buffer. The report follows the City of Redmond
critical areas reporting requirements (City of Redmond 2014).

1.2 PROJECT LOCATION

The BMC Rose Hill, LLC project site consists of two parcels totaling approximately 12.5 acres,
located in the southeast quadrant of NE 100™ Street and 138™ Avenue NE, in the City of
Redmond, Washington. The properties are identified by Tax Parcel Nos. 0325059103 and
0325059071. This places the parcels in a portion of Section 3, Township 25 North, Range 5
East, W.M. Parcel maps retrieved from King County (2014) iMap depict the property boundaries.

1.3 PROJECT DESCRIPTION

The proposed Rose Hill project would involve developing the southwestern portion of the parcel
into 29 lots. Access to the lots would be provided from 138™ Avenue NE which abuts the
western boundary of the property. A sanitary sewer line would traverse the site from southwest
to the northeast corner of the property.
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2.0 METHODS

2.1 DEFINITIONS AND METHODOLOGIES

Wetlands and streams are protected by federal law as well as by state and local regulations.
Federal law (Section 404 of the Clean Water Act) prohibits the discharge of dredged or fill
material into “Waters of the United States,” including certain wetlands, without a permit from
the U.S. Army Corps of Engineers (COE 2012). The COE makes the final determination as to
whether an area meets the definition of a wetland and whether the wetland is under their
jurisdiction.

2.1.1 Wetland Investigation

The COE wetland definition was used to determine if any portions of the project area could be
classified as wetland. A wetland is defined as an area “inundated or saturated by surface or
groundwater at a frequency and duration sufficient to support, and that under normal
circumstances does support, a prevalence of vegetation typically adapted for life in saturated soil
conditions” (Federal Register 1986:41251).

We based our investigation upon the guidelines of the U. S. Army Corps of Engineers (COE)
Wetlands Delineation Manual (Environmental Laboratory 1987) and subsequent amendments
and clarifications provided by the COE (1991a, 1991b, 1992, 1994), as updated for this area by
the regional supplement to the COE wetland delineation manual for the Western Mountains,
Valleys, and Coast Region (COE 2010). The COE wetlands manual is required by state law
(WAC 173-22-035, as revised) for all local jurisdictions, including the City of Redmond.
Hydrophytic vegetation is defined as “macrophytic plant life growing in water, soil or substrate
that is at least periodically deficient in oxygen as a result of excessive water content”
(Environmental Laboratory 1987). The U.S. Army Corps of Engineers National Wetland Plant
List wetland indicator status (WIS) ratings were used to make this determination (Lichvar and
Kartesz 2009). The WIS ratings “reflect the range of estimated probabilities (expressed as a
frequency of occurrence) of a species occurring in wetland versus non-wetland across the entire
distribution of the species” (Reed 1988:8). Plants are rated, from highest to lowest probability of
occurrence in wetlands, as obligate (OBL), facultative wetland (FACW), facultative (FAC),
facultative upland (FACU), and upland (UPL), respectively. In general, hydrophytic vegetation
is present when the majority of the dominant species are rated OBL, FACW, and FAC.

A hydric soil is defined as “a soil that is formed under conditions of saturation, flooding, or
ponding long enough during the growing season to develop anaerobic conditions in the upper
part” (Federal Register 1995: 35681). The morphological characteristics of the soils in the study
area were examined to determine whether any could be classified as hydric.

According to the 1987 methodology, wetland hydrology could be present if the soils were
saturated (sufficient to produce anaerobic conditions) within the majority of the rooting zone
(usually the upper 12 inches) for at least 5% of the growing season, which in this area is usually
at least 2 weeks (COE 1991a). It should be noted, however, that areas having saturation to the
surface between 5% and 12% of the growing season may or may not be wetland (COE 1991b).
Depending on soil type and drainage characteristics, saturation to the surface would occur if
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water tables were shallower than about 12 inches below the soil surface during this time period.
Positive indicators of wetland hydrology include direct observation of inundation or soil
saturation, as well as indirect evidence such as drift lines, watermarks, surface encrustations, and
drainage patterns (Environmental Laboratory 1987). Hydrology was further investigated by
noting drainage patterns and surface water connections between wetlands and streams within and
adjacent to the project area.

2.2 BACKGROUND RESEARCH
2.2.1 Wetlands

In preparation for our site investigation, we collected and analyzed background information
available for the site prior to the on-site investigation. We collected maps and information from
the U.S.D.A Natural Resources Conservation Service (2015) Web Soil Survey and U.S. Fish and
Wildlife Service (USFWS 2015) National Wetland Inventory on-line mapper, and the
Washington State Department of Natural Resources (WDNR 2015) on-line water types map.

The USFWS (2015) NWI map shows no wetlands on the site or within at least 300 feet. The
City of Redmond (2012) wetland map likewise depicts no wetlands on the site, and only shows a
wetland located several hundred feet south of the site. The USDA NRCS (2014) soil survey
depicts the site as having Alderwood gravelly sandy loam soils, 6-15% slopes (AgC) and
Alderwood gravelly sandy loam soils, 15-30% slopes (AgD) which are a non-hydric soils
(USDA SCS 1991, Federal Register 1995).

2.2.2 Wildlife

We also accessed the online priority habitats and species (PHS) database maintained by
Washington Department of Fish and Wildlife (WDFW 2015a) for documented information on
the potential occurrence of federal- or state-listed endangered, threatened, sensitive, candidate,
other priority, or monitor wildlife species (hereafter “species of concern”), or priority habitats on
the project site and vicinity. State priority species are defined as those fish and wildlife species
“requiring protective measures and/or management actions to ensure their survival”, and State
priority habitats are defined as habitat types “with unique or significant value to many species”
(WDFW 2008). We also reviewed database information maintained by the Washington Natural
Heritage Program (2015) for occurrence of endangered, threatened, and sensitive plants in the
vicinity of the project site.

Reference lists maintained by WDFW (2008) were consulted for information on the status of
wildlife species of concern that could use the site during at least some part of the year. Species
accounts and management recommendations provided by WDFW (e.g., Rodrick and Milner
1991, Larsen 1997, Azerrad 2004, Larsen et al. 2004) were consulted to determine habitat
associations of such species and to evaluate the likelihood of their occurrence on the project site.
During the field investigation, we searched for the presence of these species, or signs thereof,
which could be found on the property.

The WDFW (2015a) PHS database map shows no occurrences of species of concern, including
endangered, threatened, sensitive, or other priority species or habitats on or adjacent to the
project site. The City of Redmond’s (2012) map of core preservation areas shows no mapped
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fish and wildlife habitat conservation areas on the project site or immediate vicinity other than a
wetland feature to the south of the property. The Washington Natural Heritage Program (2015)
database contains no records of Natural Heritage Features (e.g., listed plant species or Natural
Heritage wetlands) in the section in which the project site occurs.

2.3 FIELD STUDY
2.3.1 Wetlands

An initial field reconnaissance was conducted on August 5, 2015 to search the site for the
presence of wetlands and characterize general site conditions. A second field visit was
conducted on September 2, 2015 to flag the wetland boundary.

Vegetation, soils, and hydrology were examined in representative portions of the study area
according to the procedures described in the Regional Supplement (COE 2010). Plant
communities were inventoried, classified, and described during our field investigation. We
estimated the percent coverage of each species. Plant identifications were made according to
standard taxonomic procedures described in Hitchcock and Cronquist (1976), with nomenclature
as updated by the U.S. Army Corps of Engineers National Wetland Plant List (Lichvar and
Kartesz 2009). Wetland classification follows the USFWS wetland classification system
(Cowardin et al. 1992). We determined the presence of a hydrophytic vegetation community
using the procedure described in the Regional Supplement (COE 2010), which requires the use
of the dominance test, unless positive indicators of hydric soils and wetland hydrology are also
present, in which case the prevalence index or the use of other indicators of a hydrophytic
vegetation community as described in the Regional Supplement (COE 2010) may also be
required.

We excavated pits to at least 18 inches below the soil surface, where possible, in order to
describe the soil and hydrologic conditions throughout the study area. We sampled soil at
locations that corresponded with vegetation sampling areas and potential wetland areas. Soil
colors were determined using the Munsell Soil Color Chart (Munsell Color 2009). We used the
indicators described in the Regional Supplement (COE 2010) to determine the presence of
hydric soils and wetland hydrology.

2.3.2 Wildlife

During this field investigation, we documented wildlife presence, sign, and habitat while
inventorying and describing plant communities. We recorded information regarding
reproduction, habitat use, and activities of all wildlife species observed. In addition, we noted
special habitat features such as large and/or hollow trees, snags [standing dead or partly dead
trees at least 4 inches diameter at breast height (dbh) and 6 feet tall], and large down logs.
Historic and present land-use of the site and immediate vicinity were noted from direct
observations in the field and analysis of aerial photographs.

During our field surveys, we also searched specifically for the presence, sign, or habitats of any
wildlife species of concern that may occur on the project site or vicinity. In particular, we
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searched for the presence of large stick-type nests, hollow trees, tree cavities, and pileated
woodpecker foraging sign. Large stick nests are built and used by several species of concern,
including bald eagles and great blue herons. Tree cavities are created and used by woodpeckers,
including species of concern such as the pileated woodpecker, and can provide habitat for a host
of bird and mammal species, including species of concern such as purple martins, various cavity-
nesting duck species, and various bats. Hollow trees are used as daytime roost for priority
species including various bat species, as well as Vaux’s swifts.
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3.0 EXISTING CONDITIONS

3.1 GENERAL SITE DESCRIPTION

The BMC Rose Hill, LLC property is an undeveloped parcel that slopes down from west to east.
A water line and access road forms the northern boundary of the site. The property contains a
mixed deciduous and coniferous forest vegetation community.

During our site investigation on September 2, 2015 we delineated Wetland A in the northern
portion of the property. The wetland occurs in ravine that slopes down from west to east. We
found no evidence of wetlands occurring elsewhere on the property. A channel with evidence of
flow was observed within the wetland. The channel begins near the western edge of the wetland
and extends to near the eastern edge of the wetland. No flowing water was observed in the
channel during our site visits.

Vegetation throughout the site consists of a mixed coniferous and deciduous forest with a dense
shrub understory. The forest is dominated by Dougls fir (Pseudotsuga menzessi) and big-leaf
maple (Acer macrophyllum). The understory consisted of dense tall shrub cover that varied in
composition, ranging from dense stands of vine maple (Acer circinatum) and salmon raspberry
(Rubus spectabilis), to areas dominated almost exclusively by Himalayan blackberry (Rubus
ameniacus). Low cover included stinging nettle (Urtica dioica), reed canarygrass (Phalaris
arundinacea), trailing blackberry (Rubus ursinus), sword fern (Polystichum munitum), and lady
fern (Athyrium filix-femina).

Soils were generally consistent with the Alderwood series mapped for the site, with brown to
dark brown (10YR 4/3 to 10YR 4/2) subsoil and without redoximorphic features or any
indicators of hydric soil conditions. No water table or saturated soil was observed anywhere
outside of the delineated wetland on site. Sample plots were located in the vicinity of the
wetland (Figure 4, Appendix A).

3.2 WETLAND

Canopy cover in the wetland vicinity is characterized by big-leaf maple (Acer macrophyllum)
and black cottonwood (Populus balsamifera). These trees appear to be approximately 30 to 40
years in age and are homogeneous in terms of stand age composition. The understory is a
patchwork with sections dominated by dense stands of vine maple (Acer circinatum) and salmon
raspberry (Rubus spectabilis), while other segments comprise almost exclusively of Himalayan
blackberry (Rubus ameniacus). Scattered throughout the understory are several grasses and
herbs including stinging nettle (Urtica dioica), reed canarygrass (Phalaris arundinacea), trailing
blackberry (Rubus ursinus), sword fern (Polystichum munitum), and lady fern (Athyrium filix-
femina).

We observed at least one snag 30 feet tall and greater than 8 inches in diameter in the eastern
portion of the site, as well as a number of downed logs of greater than 6 inches diameter.
Woodpecker foraging excavations were also noted on at least one of these features.
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The forest vegetation community within the site has no distinct edges. The most distinct edges
are those between the on-site forest and surrounding properties, particularly on the north, west,
and south. The edges are formed by residential housing and associated paved roads (Figure 4).
Areas along habitat edges are subject to a number of special environmental factors as compared
to larger, more contiguous forest patches, and these factors can positively or negatively affect
wildlife. Edge habitat is preferred by many wildlife species, which may increase wildlife species
richness and diversity. However, negative factors that are prevalent in edge habitat include
increased likelihood for colonization by invasive plant species, increased presence of mid-sized
carnivores such as raccoons (potentially leading to increased depredation and decreased
reproductive success for resident wildlife), and greater fluctuations in understory temperature,
among others.

3.3 WILDLIFE
3.3.1 Wildlife Use and Observations

A wide variety of wildlife species may be expected to inhabit lowland deciduous or mixed forest
communities in the Pacific Northwest, such as that found on the project site. Of the more than
300 vertebrate wildlife species expected to occur in west side forests of Oregon and Washington,
over 230 species occur within west side lowland mixed coniferous and deciduous forests
(Johnson and O’Neil 2001). A more limited number of species are expected to occur within
lowland deciduous or mixed forests of western Washington, particularly King County: over 80
species, nearly 60% of which are birds, about 25% are mammals, and the rest are amphibians
and reptiles (King County 1987). The number of species expected to inhabit a particular forest
stand depends on its size, landscape context, and surrounding uses. Relatively small stands such
as that on the Edgewood East property that are surrounded by urban residential uses, would be
expected to support a more limited number of wildlife species. Those that do occur there may be
further adversely affected by surrounding human activity and predation or other influences from
urban-adapted species (such as crows and starlings), or other invasive species.

We observed relatively few wildlife species or their sign during our field reconnaissance visits.
Our field visits were conducted during summer (August and September), outside much of the
breeding season for birds. As noted above, we also saw sign of past foraging activity by pileated
woodpeckers and other small woodpecker species (likely hairy or downy woodpeckers). The
number of species that we observed is also likely limited by the relatively small size of the site
and the surrounding suburban land uses. Species observed primarily include those adapted to
Puget Sound lowland mixed forest, as well as those that can persist in fragmented forest habitat
and/or residential areas.

A variety of other bird species are likely to inhabit the site and vicinity at different times of the
year. Many of these are spring and summer residents that migrate out of the area for the fall and
winter, as well as year-round residents. We observed no raptors (eagles, hawks, falcons, or owls)
during our field reconnaissance, and no raptor nests were found on any of the trees within the
site. Most of the larger trees had intact tops and lacked appropriate branching structures to
support large raptor nests such as bald eagles.
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We observed no mammals or their sign during our field visits. Several species of small and
medium-sized mammals likely use the site, though many are secretive and/or nocturnal and are
therefore unlikely to be observed during a general site reconnaissance. The down woody debris
was widely scattered the site, and although limited in extent, along with areas of dense areas of
shrub and ground cover, provide potential cover and breeding habitat for small mammals. In
addition, on-site trees and snags provide potential cover and breeding locations for medium-sized
mammals such as raccoons and squirrels. The presence of domestic dogs and cats in the area
may limit the suitability of the forest on site, as they can act as highly effective predators on
native wildlife species in urban and suburban areas, particularly those that nest or inhabit the
ground (Penland 1984, Maestas et al. 2003, Odell and Knight 2001, Leu et al. 2008).

We did not observe any reptiles, amphibians, or their sign during our field visits, though a small
number of species of each group is likely to be present. The minimal amount of down woody
debris on the site and the isolation of the wetland may limit the number of Puget Sound lowland
terrestrial-breeding amphibians that could occupy the site. Amphibians would most likely be
expected to center activities on the wetland. Potential cover and foraging habitat is present on
the site for some reptiles, including garter snakes, and some amphibians.

3.3.2 Endangered, Threatened, Sensitive, or Other Priority Species

We observed no species listed as endangered, threatened, or sensitive within the project site or
immediate vicinity, nor are any of these species considered to have a primary association with
the project site. As noted above, sign of previous foraging by pileated woodpecker, a state
candidate species, was observed in one snag on site, but none of this sign appeared to be fresh
(i.e., occur since at least this last fall or winter). No snags appeared to be large and tall enough to
provide suitable nesting or roosting habitat for pileated woodpeckers. No other priority or other
species of concern were observed or likely to occur within the project site.

3.3.3 Wildlife Habitat Movement Corridors and Networks

Wildlife habitat networks or corridors can take different forms, depending on the landscape.
Corridors can be in the form of hedgerows or fencerows connecting woodlots in an agricultural
landscape. In a fragmented forested landscape, corridors are linear patches of forest or forested
riparian zones connecting larger patches of forest. They can also be non-forested linear patches,
such as utility easements, or wetland and stream systems, in a landscape that is forested. In an
urbanizing environment, open space or native forestland can act as corridors connecting
otherwise disjunct habitat for wildlife species.

Corridors can provide (1) habitat for certain species; (2) movement pathways; (3) extensions of
foraging ranges for large, wide-ranging species; and (4) escape from predators (Harris 1984,
Levenson 1981, Noss 1987, Noss and Harris 1986, Simberloff and Cox 1987). Corridors may
also have disadvantages, such as (1) providing conduits for disease, fire, pests, and exotic
species; (2) increasing exposure to predation; and, (3) potentially having negative genetic
impacts on a population (Noss 1987, Simberloff and Cox 1987).
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The BMC Rose Hill, LLC property is situated generally within a larger area of residential
development. The forested habitat of the site is contiguous with similar forest stands that extend
off site to the north, and east, but are highly fragmented by existing development in the area.
Because of the surrounding development, these habitats are relatively isolated from other native
habitats within the City of Redmond and therefore do not provide linkages to other such habitats.
This also is evident on the City of Redmond Map of Core Preservation Areas, none of which are
located near the site. The site scored a total of 14 points on the City of Redmond Habitat Unit
Assessment Form (attached in Appendix B).

3.4 STREAM

Within the identified wetland on the site there is a define channel that conveys water from a seep
near the western edge of the wetland, downslope to the east before infiltrating near the eastern
edge of the wetland. This channel meets the City of Redmond criteria necessary to be classified
as a Class IV stream. The stream was not flowing during our August or September site visits and
thus would be considered to be an intermittent feature. Because the channel does not connect to
other streams it is not fish bearing and based on the Rose Hill properties location within the
Sammamish River watershed, the on-site channel is not a headwater stream.

3.5 GEOLOGIC HAZARDS

Geologic hazards on the property are discussed in the AESI (2016) Preliminary Subsurface
Exploration, Geologic Hazards, and Geotechnical Engineering Report attached as Appendix C
to this document.
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4.0 REGULATORY CONSIDERATIONS

4.1 WETLANDS AND STREAMS

Wetlands and streams are protected by Section 404 of the Federal Clean Water Act and other
state and local policies and ordinances including the City of Redmond (2014) code.

The City of Redmond (2014) regulates wetlands and streams under Chapter 21.64 of its Zoning
Code (RZC). The city classifies wetlands as Category I, 11, 111, or IV based on the Washington
Department of Ecology’s (WDOE) Wetland Rating System for Western Washington (publication
#04-06-025) (Hruby 2004, as revised 2006, and WDOE 2008). The City of Redmond (2014)
determines wetland buffer widths based on their classifications. Standard buffer widths may be
modified by averaging or be increased, on a case by case basis by the City of Redmond. Streams
are also classified as Class 1, 11, 111, or IV based on definitions in the City of Redmond Code.

The wetland met criteria for Category Il rating based on a total score for wetland functions of 35
total points. The wetland also had a score of 15 points for habitat functions. The wetland did not
meet criteria for Category | rating because it had a total function score of less than 70 points, and
it did not have special characteristics such as the presence of old growth or mature forest greater
than 1 acre in area or the presence of a bog vegetation community. The WDOE rating form is
found in Appendix B.

Under City of Redmond (2014) regulations, Category 111 wetlands are provided a buffer of 75,
110 or 150 feet depending upon the intensity of adjoining land use. Because the proposal is to
develop the site as a subdivision with density greater than 1 unit per acre the intensity of the
adjoining land use is high and a standard 150-foot-wide buffer would be required.

The stream within the wetland met the criteria for Class IV as it does not meet Class 1, 11, or 111
criteria, it is not fish bearing, does not have potential to be fish bearing, and is not a headwater
stream. City of Redmond (2014) code provides for a 25 foot wide buffer on intermittent Class
IV streams.

4.2 WILDLIFE
4.2.1 State of Washington

State law provides protections for wildlife species listed as endangered (WAC 232-12-014), as
well as threatened, sensitive, or “other protected” species (WAC 232-232-011). Recently, bald
eagles have been down-listed to “sensitive” at the State and de-listed at the federal level.
However, in Washington, bald eagles are still protected by the Bald Eagle Protection Act of 1984
(RCW 77.12.655), and the Bald Eagle Protection Rules (WAC 232-12-292). The Bald Eagle
Protection rules have been recently amended such that state bald eagle management plans are no
longer required unless bald eagles are listed as Threatened or Endangered in Washington State.
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The WDFW (2012) PHS and HRTG databases show no known nest or roost sites of eagles or
other listed raptor species (such as hawks or owls) in the vicinity of the project site. In addition,
we found no raptor nests or potentially suitable nest trees on the project site or in the vicinity.

In addition, the WDFW (2008) has developed management recommendations for “species of
concern,” which include state listed and other priority species, as well as priority habitats.
Occurrences or signs of priority species or habitats in the vicinity of the project site are noted
above. These management recommendations are often referenced in local critical area
ordinances, such as the City of Redmond in protection of “Fish and Wildlife Habitat
Conservation Areas,” or FWHCA.

4.2.2 City of Redmond

Redmond (2014) regulates wildlife habitat as “Fish and Wildlife Habitat Conservation Areas”
(hereafter, FWHCA'’s) under Chapter 21.64 of its Zoning Code (RZC). The Redmond Zoning
Code generally identifies the following as FWHCA'’s: (1) federal endangered and threatened
species, (2) state endangered, threatened, sensitive, and state candidate species, (3) WDFW
priority habitats and species, (4) Habitats and Species of Local Importance, which in Redmond
are identified as great blue herons, (5) natural ponds less than 20 acres in size, (6) waters of the
state, (7) lakes, ponds, streams, and rivers planted with game fish, and (8) land essential for
preserving connections between habitat blocks and open spaces.

As noted above, no federal or state endangered, threatened, or sensitive species were observed on
site, nor are they considered to inhabit or have a primary association with the site. The only
terrestrial priority species known to occur on site was the pileated woodpecker (a state candidate
species), primarily from foraging excavations that appeared to be relatively old. No fresh sign
was observed, and none of the snags found on site appeared to be large enough to provide
suitable nesting habitat for this species. We found no evidence of use of the site by great blue
herons, which are identified as a species of local importance by the City.
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5.0 IMPACTS

The following discussion of direct and indirect wetland and stream impacts below is based on
our review of revised site plans provided to us by KPFF on January 25, 2016.

5.1 IMPACTS TO VEGETATION

Residential housing and an associated access road would be developed in the southwestern
portion of the property. The proposed development would remove less than half of the forest
habitat on the site. The wetland and associated buffer would be retained in the northern portion
of the property. Thus, no direct impact to the wetland would occur as a result of the proposed
development. In addition, the development would retain most of the existing snags on site. The
proposed development would thus increase fragmentation of the remaining forest habitat and
increase the amount of artificial edges with adjoining single-family residential areas.

5.2 IMPACTS TO WILDLIFE

Direct alteration (reduction) to the distribution, composition, and amount of native vegetation
resulting from the proposed residential development would affect the distribution and
composition of native wildlife on the property. In addition, indirect impacts to habitat retained
on-site would make it less suitable for some species of wildlife currently inhabiting the site.

Upon completion, the proposed residential development would reduce the forest habitat available
for native wildlife on the site. This would reduce the local populations of most native species on
the property. Grading and construction activities associated with the proposed development, as
well as increased levels of human activity on-site, would also result in increased short- and long-
term disturbance to wildlife species using the retained habitat areas. This would further reduce
the suitability of the on-site habitats to some wildlife species, particularly those vulnerable to
predation by domestic cats and dogs (Penland 1984). Some species adapted to urban
environments and fringes, including many non-native plant and animal species, would find
suitable habitat on-site, and may become established and/or increase in numbers. Some species
less adapted for urban environments, however, would be expected to decrease in numbers, and
some wildlife species may be eliminated from the site entirely.

Impacts to Endangered, Threatened, Sensitive, or Other Priority Species or Habitats

Because endangered, threatened, and sensitive wildlife species are not known or likely to occur
on or in the site or have a primary association with any impacted habitats, no impacts to these
species are expected. The proposed subdivision would likely retain most snags on site, including
those used by foraging pileated woodpeckers, a state candidate species. The proposed
development is not expected to have a substantial adverse impact on pileated woodpeckers,
however, as they do not appear to be foraging there currently, and none of the snags on site
appear to be suitable for nesting or roosting. In addition, the Rose Hill property is small
compared to the large home ranges (more than a square mile) typically occupied by pileated
woodpeckers (Lewis and Azerrad 2004), and thus does not likely represent a significant portion
of the habitat areas used by pileated woodpeckers in the vicinity. No other terrestrial priority
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species, or species of local importance, are known or likely to inhabit the site. Thus, the
proposed development would not adversely affect such species.

The proposed site plan would retain the Class 111 wetland and Class 1V stream and their buffers
as native open space. The site contains no habitats designated as fish and wildlife conservation
areas, so the proposed development would not affect such habitats. Consequently, no habitats or
habitat features known or suspected to be used by other priority species or species of local
importance would be affected by the proposed site plan.
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6.0 MITIGATION

Mitigation has been defined by the State Environmental Policy Act (SEPA) (WAC 197-11-768;
cf. Cooper 1987), and more recently in a Memorandum of Agreement between the
Environmental Protection Agency and the U.S. Army Corps of Engineers (Anonymous 1989).
In order of desirability, mitigation may include:

1. Avoidance - avoiding impacts by not taking action or parts of an action;

2. Minimization - minimizing impacts by limiting the degree or magnitude of the action and its
implementation;

3. Compensation - which may involve:

a) repairing, rehabilitating, or restoring the affected environment;
b) replacing or creating substitute resources or environments;
C) mitigation banking.

6.1 AVOIDANCE AND MINIMIZATION

Conversion of a portion of the Rose Hill property to a residential development would incorporate
one or more mitigating measures that would avoid or reduce impacts to on-site habitat.

The proposed development plan for the Rose Hill property would establish an open space tract
encompassing the Class 111 wetland and associated buffer (Figure 6). The proposed development
plan incorporates a number of other design features that would avoid or minimize impacts to the
retained areas and off-site habitats:

e Direct impacts to the on-site Class Il wetland would be avoided,;
e Direct impacts to the on-site Class IV stream would be avoided:;

e The forested buffer would retain a substantial portion of the forested habitat on site; The
limits of the buffer tract would be clearly marked with fencing and critical area signage per
City of Redmond requirements;

e No residential structures, impervious surfaces, or trails would be located within the
designated open space tract;

e The proposed development would route the majority of stormwater runoff to a detention
vault to provide water quality treatment and discharge it at controlled rates via pipe down the
slope to an energy dissipater to protect downstream resources; and

e Temporary erosion and sediment control (TESC) measures would be installed during
construction and would utilize appropriate best management practices (BMPs) designed to
prevent sediment deposition to on-site open space tracts and off-site areas.

BMC Rose Hill, LLC Raedeke Associates, Inc.
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6.2 COMPENSATORY MITIGATION

As outlined above, the proposed site plan avoids direct impacts to the Class 111 wetland, Class IV
stream, and their buffers. Thus, no compensatory mitigation is required.

BMC Rose Hill, LLC Raedeke Associates, Inc.
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7.0 LIMITATIONS

We have prepared this report for the exclusive use of BMC Rose Hill, LLC and its consultants.
No other person or agency may rely upon the information, analysis, or conclusions contained
herein without permission from BMC Rose Hill, LLC.

The determination of ecological system classifications, functions, values, and boundaries is an
inexact science, and different individuals and agencies may reach different conclusions. With
regard to wetlands, the final determination of their boundaries for regulatory purposes is the
responsibility of the various agencies that regulate development activities in wetlands. We
cannot guarantee the outcome of such determinations. Therefore, the conclusions of this report
should be reviewed by the appropriate regulatory agencies.

We warrant that the work performed conforms to standards generally accepted in our field, and
prepared substantially in accordance with then-current technical guidelines and criteria. The
conclusions of this report represent the results of our analysis of the information provided by the
project proponent and their consultants, together with information gathered in the course of the
study. No other warranty, expressed or implied, is made.
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| Print Form l

DATA FORM 1 (Revised)
Routine Wetland Determination
(WA State Wetland Delineation Manual or
1987 Corps Wetland Delineation Manual)

CityofRedmond

Project/Site: Benchmark Rose Hill Date: 9/2/2015
Benchmark Communities
Applicant/owner: Chris Wright County: King

State: Washington

Investigator(s): S/T/R: S3, T25N, R5E, W.M

Do Normal Circumstances exist on the site? yes no [] Community ID:
Is the site significantly disturbed (atypical situation)? yes[] no [¥] Transect ID:
Is the area a potential Problem Area? yes[] no Plot ID: Sample Plot 1

Explanation of atypical or problem area:
VEGETATION (For strata, indicate T = tree; S = shrub; H = herb; V = vine)

Dominant Plant Species Stratum % cover  Indicator =~ Dominant Plant Species Stratum % cover Indicator
Acer macrophyllum T 75 FACU
Rubus spectabilis S 10 FACU
Oemleria cerasiformis S 10 FACU
Athyrium filix-femina H 40 FAC
Polystichum munitum H 25 FACU

HYDROPHYTIC VEGETATION INDICATORS:
% of dominants OBL, FACW, & FAC 20

Check all indicators that apply & explain below:

Visual observation of plant species growing in Physiological/reproductive adaptations
areas of prolonged inundation/saturation Wetland plant database
Morphological adaptations Personal knowledge of regional plant communities
Technical Literature Other (explain)
Hydrophytic vegetation present? yes [x] no

Rationale for decision/Remarks:

HYDROLOGY

Is it the growing season? yes no [ Water Marks:  yes[] nox] Sediment Deposits: yed ho[X]
on

Based on: soil temp (record temp ) Drift Lines: yeq]no [x] Drainage Patterns: ye{_]no[x]

other (explain)

Dept. of inundation: NA  inches Oxidized Root (live roots) Local Soil Survey: ye{"ho
Channels <12 in. yes[Jno [x]

Depth to free water in pit: NA inches FAC Neutral:  yes[Tho [ | Water-stained Leaves ye[ho[X]

Depth to saturated soil: NA " inches

Check all that apply & explain below: Other (explain):

Stream, Lake or gage data:

Aerial photographs: Other:

Wetland hydrology present? yes [ no [x]

Rationale for decision/Remarks:




SOILS

Map Unit Name Alderwood gravely sandy loams

(Series & Phase)

Taxonomy (subgroup)

Drainage Class Somewhat excessively

Field observations confirm  Yes No [
mapped type?

Profile Description

Drawing of soil
profile
(match description)

Depth Horizon Matrix color | Mottle colors | Mottle abundance | Texture, concretions,
(inches) (Munsell (Munsell size & contrast structure, etc.
moist) moist)
0-10 A 10YR 2/2 Sandy Loam
10-18+ B 10YR 4/3 Gravely Sand Loam

Hydric Soil Indicators: (check all that apply)
Histosol
Histic Epipedon
Sulfidic Odor
Aquic Moisture Regime
Reducing Conditions
Gleyed or Low-Chroma (=1) matrix

Matrix chroma < 2 with mottles

Mg or Fe Concretions

High Organic Content in Surface Layer of Sandy Soils
Organic Streaking in Sandy Soils

Listed on National/Local Hydric Soils List

Other (explain in remarks)

Hydric soils present? yes O no
Rationale for decision/Remarks:

Wetland Determination (circle)

Hydrophytic vegetation present?
Hydric soils present?
Wetland hydrology present? yes [

yes [ no [X]
yes [ no
no [x]

yes [] no

Is the sampling point
within a wetland?

Rationale/Remarks:

NOTES:

Revised 4/97




Data Form 2: Atypical Situations

Applicant Applicant Project
Name: Number: Name:
Location: Plot Number: Date:
A. Vegetation:
1. Type of Alteration:
2. Effect on Vegetation:
3. Previous Vegetation:
(Attach documentation)
4. Hydrophytic Vegetation? Yes No
B. Soils:
1. Type of Alteration:
2. Effect on Soils:
3. Previous Soils:
(Attach documentation)
4. Hydric Soils? Yes No
C. Hydrology:
1. Type of Alteration:
2. Effect on Hydrology:
3. Previous Hydrology:
(Attach documentation)
4. Wetland Hydrology? Yes No

Characterized By:




| Print Form l

DATA FORM 1 (Revised)
Routine Wetland Determination
(WA State Wetland Delineation Manual or
1987 Corps Wetland Delineation Manual)

CityofRedmond

Project/Site: Benchmark Rose Hill Date: 9/2/2015
Benchmark Communities
Applicant/owner: Chris Wright County: King

State: Washington

Investigator(s): S/T/R: S3, T25N, R5E, W.M

Do Normal Circumstances exist on the site? yes no [] Community ID:
Is the site significantly disturbed (atypical situation)? yes[] no [¥] Transect ID:
Is the area a potential Problem Area? yes[] no Plot ID: Sample Plot 2

Explanation of atypical or problem area:
VEGETATION (For strata, indicate T = tree; S = shrub; H = herb; V = vine)

Dominant Plant Species Stratum % cover  Indicator =~ Dominant Plant Species Stratum % cover Indicator
Acer macrophyllum T 75 FACU
Rubus spectabilis S 35 FAC
Acer Circinatum S 25 FAC
Oemleria cerasiformis S 25 FACU
Athyrium filix-femina H 30 FAC

HYDROPHYTIC VEGETATION INDICATORS:
% of dominants OBL, FACW, & FAC 60

Check all indicators that apply & explain below:

Visual observation of plant species growing in Physiological/reproductive adaptations
areas of prolonged inundation/saturation Wetland plant database
Morphological adaptations Personal knowledge of regional plant communities
Technical Literature Other (explain)
Hydrophytic vegetation present? yes [x] no

Rationale for decision/Remarks:

HYDROLOGY

Is it the growing season? yes no [ Water Marks:  yes[] nox] Sediment Deposits: yed ho[X]
on

Based on: soil temp (record temp ) Drift Lines: yeq]no [x] Drainage Patterns: ye{_]no[x]

other (explain)

Dept. of inundation: NA  inches Oxidized Root (live roots) Local Soil Survey: ye{"ho
Channels <12 in. yes[Jno [x]

Depth to free water in pit: 10 inches FAC Neutral:  yes[Tho [ | Water-stained Leaves ye[ho[X]

Depth to saturated soil: 0 inches

Check all that apply & explain below: Other (explain):

Stream, Lake or gage data:

Aerial photographs: Other:

Wetland hydrology present? yes  [x] no [

Rationale for decision/Remarks:
Soils saturated to surface and a water table at 10 inches.




| Print Form l

DATA FORM 1 (Revised)
Routine Wetland Determination
(WA State Wetland Delineation Manual or
1987 Corps Wetland Delineation Manual)

CityofRedmond

Project/Site: Benchmark Rose Hill Date: 9/2/2015
Benchmark Communities
Applicant/owner: Chris Wright County: King

State: Washington

Investigator(s): S/T/R: S3, T25N, R5E, W.M

Do Normal Circumstances exist on the site? yes no [] Community ID:
Is the site significantly disturbed (atypical situation)? yes[] no [¥] Transect ID:
Is the area a potential Problem Area? yes[] no Plot ID: Sample Plot 3

Explanation of atypical or problem area:
VEGETATION (For strata, indicate T = tree; S = shrub; H = herb; V = vine)

Dominant Plant Species Stratum % cover  Indicator =~ Dominant Plant Species Stratum % cover Indicator
Acer macrophyllum T 45 FACU
Rubus spectabilis S 20 FAC
Oemleria cerasiformis S 20 FACU
Polystichum munitum H 20 FACU
Athyrium filix-femina H 20 FAC

HYDROPHYTIC VEGETATION INDICATORS:
% of dominants OBL, FACW, & FAC 40

Check all indicators that apply & explain below:

Visual observation of plant species growing in Physiological/reproductive adaptations
areas of prolonged inundation/saturation Wetland plant database
Morphological adaptations Personal knowledge of regional plant communities
Technical Literature Other (explain)
Hydrophytic vegetation present? yes [] no

Rationale for decision/Remarks:

HYDROLOGY

Is it the growing season? yes no [ Water Marks:  yes[] nox] Sediment Deposits: yed ho[X]
on

Based on: soil temp (record temp ) Drift Lines: yeq]no [x] Drainage Patterns: ye{_]no[x]

other (explain)

Dept. of inundation: NA  inches Oxidized Root (live roots) Local Soil Survey: ye{"ho
Channels <12 in. yes[Jno [x]

Depth to free water in pit: NA inches FAC Neutral:  yes[Tho [ | Water-stained Leaves ye[ho[X]

Depth to saturated soil: NA " inches

Check all that apply & explain below: Other (explain):

Stream, Lake or gage data:

Aerial photographs: Other:

Wetland hydrology present? yes [ no [x]

Rationale for decision/Remarks:
Soils saturated to surface and a water table at 10 inches.




SOILS

Map Unit Name Alderwood gravely sandy loams

(Series & Phase)

Taxonomy (subgroup)

Drainage Class Somewhat excessively

Field observations confirm  Yes No [
mapped type?

Profile Description

Depth Horizon Matrix color | Mottle colors | Mottle abundance | Texture, concretions, Drawing of soil
(inches) (Munsell (Munsell size & contrast structure, etc. profile
moist) moist) (match description)
0-11 A 10YR 2/2 Sandy Loam
11-18+ B 10YR 4/2 7.5YR 4/6 3% Gravely Sandy Loam

Hydric Soil Indicators: (check all that apply)
Histosol
Histic Epipedon
Sulfidic Odor
Aquic Moisture Regime
Reducing Conditions
Gleyed or Low-Chroma (=1) matrix

Matrix chroma < 2 with mottles

Mg or Fe Concretions

High Organic Content in Surface Layer of Sandy Soils
Organic Streaking in Sandy Soils

Listed on National/Local Hydric Soils List

Other (explain in remarks)

Hydric soils present? yes O no
Rationale for decision/Remarks:

Does not meet NTCHS hydric soil criteria

Wetland Determination (circle)

Hydrophytic vegetation present?
Hydric soils present?
Wetland hydrology present? yes [

yes [ no [X]
yes [ no
no [x]

Is the sampling point
within a wetland?

yes [] no

Rationale/Remarks:

NOTES:

Revised 4/97




Data Form 2: Atypical Situations

Applicant Applicant Project
Name: Number: Name:
Location: Plot Number: Date:
A. Vegetation:
1. Type of Alteration:
2. Effect on Vegetation:
3. Previous Vegetation:
(Attach documentation)
4. Hydrophytic Vegetation? Yes No
B. Soils:
1. Type of Alteration:
2. Effect on Soils:
3. Previous Soils:
(Attach documentation)
4. Hydric Soils? Yes No
C. Hydrology:
1. Type of Alteration:
2. Effect on Hydrology:
3. Previous Hydrology:
(Attach documentation)
4. Wetland Hydrology? Yes No

Characterized By:




SOILS

Map Unit Name Alderwood gravely sandy loams

(Series & Phase)

Taxonomy (subgroup)

Drainage Class Somewhat excessively

Field observations confirm  Yes No [
mapped type?

Profile Description

Drawing of soil
profile
(match description)

Depth Horizon Matrix color | Mottle colors | Mottle abundance | Texture, concretions,
(inches) (Munsell (Munsell size & contrast structure, etc.
moist) moist)
0-3 A 10YR 2/2 Sandy Loam
3-10 B 10YR 4/2 Gravely Sandy Loam
10-18+ C 10YR 4/2 7.5YR 4/6 10% Gravely Sandy Loam

Hydric Soil Indicators: (check all that apply)
Histosol
Histic Epipedon
Sulfidic Odor
Aquic Moisture Regime
Reducing Conditions
Gleyed or Low-Chroma (=1) matrix

Matrix chroma < 2 with mottles
Mg or Fe Concretions
High Organic Content in Surface Layer of Sandy Soils
Organic Streaking in Sandy Soils
Listed on National/Local Hydric Soils List
X Other (explain in remarks)

Hydric soils present? yes Xlno [
Rationale for decision/Remarks:

Soils meet criteria of a depleted matrix (Indicator F3)

Wetland Determination (circle)

Hydrophytic vegetation present? yes [x] no []
Hydric soils present? yes [x] no [J !Isthesampling point yes no [J
Wetland hydrology present? yes [®] no []  Within a wetland?

Rationale/Remarks:

NOTES:

Revised 4/97




Data Form 2: Atypical Situations

Applicant Applicant Project
Name: Number: Name:
Location: Plot Number: Date:
A. Vegetation:
1. Type of Alteration:
2. Effect on Vegetation:
3. Previous Vegetation:
(Attach documentation)
4. Hydrophytic Vegetation? Yes No
B. Soils:
1. Type of Alteration:
2. Effect on Soils:
3. Previous Soils:
(Attach documentation)
4. Hydric Soils? Yes No
C. Hydrology:
1. Type of Alteration:
2. Effect on Hydrology:
3. Previous Hydrology:
(Attach documentation)
4. Wetland Hydrology? Yes No

Characterized By:




APPENDIX B:

Wetland Rating Form
Habitat Assessment Form
Wetland Summary Form

Stream Summary Form



Wetland name or number

RATING SUMMARY - Western Washington

Name of wetland (or ID #): ro;; H\LL_ Date of site visit: ﬁ@ 6 .
Rated by C. Wi Trained by Ecology? ;/Yes ___No Date of training_\0 ( IS
HGM Class used for rating__ 2uPg Wetland has multiple HGM classes?___Y VN

NOTE: Form is not complete without the figures requested (figures can be combined).
Source of base aerial photo/map

OVERALL WETLAND CATEGORY IH_—- (based on functions é)r special characteristics___)

1. Category of wetland based on FUNCTIONS

Category | - Total score = 23 - 27
Score for each
Category Il - Total score =20-22 function based
I a _ on three
Category lll - Total score =16- 19 ratings
Category IV — Total score =9 - 15 f?'rgetr of ratings
FUNCTION improving | Hydrologic Habitat important)
Water Quality 9=HHH
Circle the appropriate ratings 8= H’H‘M
Site Potential H M@ [H(mM L[ MmO 7=H,H,L
Landscape Potential [H M (LY [H ML [H CQD L 7 =H,M,M
Value H) M L fHY M L [H L |TOoTAL 6=HM,L
3 L A @) - 6=M,M,M
Sco!'e Based on 6’ [a 5 ' @ 5=H,LL
Ratings 5=MM.,L
4=M,LL
3=LLL
2. Category based on SPECIAL CHARACTERISTICS of wetland
CHARACTERISTIC | CATEGORY
Estuarine | II
Wetland of High Conservation Value I
Bog I
Mature Forest |
Old Growth Forest I
Coastal Lagoon 1 |
Interdunal I I o mw
None of the above v
Wetland Rating System for Western WA: 2014 Update 1

Rating Form - Effective January 1, 2015



Wetland name or number

Maps and figures required to answer questions correctly for

Western Washington
Depressional Wetlands

Map of: v To answer questions Figure #
Cowardin plant classes D13,H1.1,H14

Hydroperiods D14,H1.2

Location of outlet {con be added to map of hydroperiods) D1.1,D41

Boundary of area within 150 ft of the wetland (can be added to another figure) D22,D5.2

Map of the contributing basin D4.3,D5.3

1 km Polygon: Area that extends 1 km from entire wetland edge - including H21,H22,H23

polygons for accessible habitat and undisturbed habitat

Screen capture of map of 303{d) listed waters in basin (from Ecology website) D3.1,D3.2

Screen capture of list of TMDLs for WRIA in which unit is found (from web) D33

Riverine Wetlands

Map of: To answer questions: Figure #
Cowardin plant classes H11,H14

Hydroperiods H12

Ponded depressions R1.1

Boundary of area within 150 ft of the wetland {can be added to another figure) R2.4

Plant cover of trees, shrubs, and herbaceous plants R1.2,R4.2

Width of unit vs. width of stream (can be added to another figure) R4.1

Map of the contributing basin R2.2,R2.3,R5.2

1 km Polygon: Area that extends 1 km from entire wetland edge - including H21,H2.2,H23

polygons for accessible habitat and undisturbed habitat

Screen capture of map of 303(d) listed waters in basin {from Ecology website) R3.1

Screen capture of list of TMDLs for WRIA in which unit is found (from web) R3.2,R3.3

Lake Fringe Wetlands

Map of; To answer questions: Figure#f
Cowardin plant classes L1.1, L41,H11,H14

Plant cover of trees, shrubs, and herbaceous plants L1.2

Boundary of area within 150 ft of the wetland {can be added to ancther figure) | L2.2

1 km Polygon: Area that extends 1 km from entire wetland edge - including H21,H2.2,H23

polygons for accessible habitat and undisturbed habitat

Screen capture of map of 303(d) listed waters in basin (from Ecology website) L3.1,L3.2

Screen capture of list of TMDLs for WRIA in which unit is found (from web) L33

Slope Wetlands

Map of: To answer questions: Figure #
Cowardin plant ciasses H11,H1.4

Hydroperiods H12

Plant cover of dense trees, shrubs, and herbaceous plants $1.3

Plant cover of dense, rigid trees, shrubs, and herbaceous plants 54.1

(can be added to figure above)

Boundary of 150 ft buffer (can be added to another figure) 52.1,55.1

1 km Polygon: Area that extends 1 km from entire wetland edge - including
polygons for accessible habitat and undisturbed habitat

H21,H2.2,H23

Screen capture of map of 303(d) listed waters in basin {from Ecology website)

531,532

Screen capture of list of TMDLs for WRIA in which unit is found (from web)

533

Wetland Rating System for Western WA: 2014 Update
Rating Form - Effective January 1, 2015



Wetland name or number

HGM Classification of Wetlands in Western Washington

For questions 1-7, the criteria described must apply to the entire unit being rated.

If the hydrologic criteria listed in each question do not apply to the entire unit being rated, you
probably have a unit with multiple HGM classes. In this case, identify which hydrologic criteria in
questions 1-7 apply, and go to Question 8.

1. Are the water levels in the entire unit usually controlled by tides except during floods?

NO-goto2 YES - the wetland class is Tidal Fringe - go to 1.1
1.11s the salinity of the water during periods of annual low flow below 0.5 ppt (parts per thousand)?

NO - Saltwater Tidal Fringe (Estuarine) YES - Freshwater Tidal Fringe

Ifyour wetland can be classified as a Freshwater Tidal Fringe use the forms for Riverine wetlands. Ifit
is Saltwater Tidal Fringe it is an Estuarine wetland and is not scored. This method cannot be used to
score functions for estuarine wetlands.

2. The entire wetland unit is flat and precipitation is the only source (>90%) of water to it. Groundwater
and surface water runoff are NOT sources of water to the unit.

NO-goto3 YES - The wetland class is Flats
Ifyour wetland can be classified as a Flats wetland, use the form for Depressional wetlands.

3. Does the entire wetland unit meet all of the following criteria?
__The vegetated part of the wetland is on the shores of a body of permanent apen water (without any
plants on the surface at any time of the year) at least 20 ac (8 ha) in size;
__At least 30% of the open water area is deeper than 6.6 ft (2 m).

NO-goto4 YES - The wetland class is Lake Fringe (Lacustrine Fringe)

4. Does the entire wetland unit meet all of the following criteria?
__The wetland is on a slope (slope can be very gradual),
—The water flows through the wetland in one direction (unidirectional) and usually comes from
seeps. It may flow subsurface, as sheetflow, or in a swale without distinct banks,
___The water leaves the wetland without being impounded.

NO-~goto5 YES - The wetland class is Slope

NOTE: Surface water does not pond in these type of wetlands except occasionally in very small and
shallow depressions or behind hummocks (depressions are usually <3 ft diameter and less than 1 ft
deep).

5. Does the entire wetland unit meet all of the following criteria?
—The unit is in a valley, or stream channel, where it gets inundated by overbank flooding from that
stream or river,
___The overbank flooding occurs at least once every 2 years.

Wetland Rating System for Western WA: 2014 Update 3
Rating Form - Effective January 1, 2015



Wetland name or number

NO-goto6 YES - The wetland class is Riverine
NOTE: The Riverine unit can contain depressions that are filled with water when the river is not

flooding

. Is the entire wetland unit in a topographic depression in which water ponds, or is saturated to the
surface, at some time during the year? This means that any outlet, if present, is higher than the interior
of the wetland.

NO-goto7 YES - The wetland class is Depressional

. Is the entire wetland unit located in a very flat area with no obvious depression and no overbank
flooding? The unit does not pond surface water more than a few inches. The unit seems to be
maintained by high groundwater in the area. The wetland may be ditched, but has no obvious natural

outlet.

NO-goto8 YES - The wetland class is Depressional

. Your wetland unit seems to be difficult to classify and probably contains several different HGM
classes. For example, seeps at the base of a slope may grade into a riverine floodplain, or a small
stream within a Depressional wetland has a zone of flooding along its sides. GO BACK AND IDENTIFY
WHICH OF THE HYDROLOGIC REGIMES DESCRIBED IN QUESTIONS 1-7 APPLY TO DIFFERENT
AREAS IN THE UNIT (make a rough sketch to help you decide). Use the following table to identify the
appropriate class to use for the rating system if you have several HGM classes present within the

wetland unit being scored.

NOTE: Use this table only if the class that is recommended in the second column represents 10% or
more of the total area of the wetland unit being rated. If the area of the HGM class listed in column 2
is less than 10% of the unit; classify the wetland using the class that represents more than 90% of the

total area.

HGM classes within the wetland unit HGM class to
being rated ] ol : use in rating
Slope + Riverine Riverine
Slope + Depressional Depressional
Slope + Lake Fringe Lake Fringe
Depressional + Riverine along stream Depressional
within boundary of depression
Depressional + Lake Fringe Depressional
Riverine + Lake Fringe Riverine
Salt Water Tidal Fringe and any other Treat as
class of freshwater wetland ESTUARINE

Ifyou are still unable to determine which of the above criteria apply to your wetland, or if you have
more than 2 HGM classes within a wetland boundary, classify the wetland as Depressional for the

rating.

Wetland Rating System for Western WA: 2014 Update
Rating Form - Effective January 1, 2015



Waetland name or number

Cigh

DEPRESSIONAL AND FLATS WETLANDS
Water Quality Functions - Indicators that the site functions to improve water, quality

D 1.0. Does the site have the potential to improve water quality?

D 1.1. Characteristics of surface water outflows from the wetland:
Wetland is a depression or flat depression (QUESTION 7 on key) with no surface water leaving it (no outlet).
points =3
Wetland has an intermittently flowing stream or ditch, OR highly constricted permanently flowing outlet.
points =2
Wetland has an unconstricted, or slightly constricted, surface outlet that is permanently flowing  points=1
Wetland is a flat depression (QUESTION 7 on key), whose outlet is a permanently flowing ditch.  points=1

D 1.2. The soil 2 in below the surface (or duff layer) is true clay or true organic {use NRCS definitions).Yes=4 No=0

D 1.3. Characteristics and distribution of persistent plants (Emergent, Scrub-shrub, and/or Forested Cowardin classes):

Wetland has persistent, ungrazed, plants > 95% of area points=5
Wetland has persistent, ungrazed, plants > ¥ of area points =3
Wetland has persistent, ungrazed plants > '/,, of area points=1
Wetland has persistent, ungrazed plants <'/y, of area points =0

D 1.4. Characteristics of seasonal ponding or inundation:

This Is the area that is ponded for at least 2 months. See description in manual.

Area seasonally ponded is > ¥ total area of wetland points = 4
Area seasonally ponded is > 4 total area of wetland points =2
Area seasonally ponded is < % total area of wetland points=0
Total for D 1 Add the points in the boxes above

Rating of Site Potential [fscoreis:__ 12-16=H __ 6-11=-M __ 0-5=1 Record the rating on the first poge

D 2.0. Does the landscape have the potential to support the water quality function of the site?

D 2.1. Does the wetland unit receive stormwater discharges? Yes=1 No=0
D 2.2. Is > 10% of the area within 150 ft of the wetland in land uses that generate pollutants? Yes=1 No=0
D 2.3. Are there septic systems within 250 ft of the wetland? Yes=1 No=0
D 2.4. Are there other sources of pollutants coming into the wetland that are not listed in questions D 2.1-D 2.3?
Source Yes=1 No=0
Total for D 2 Add the points in the boxes above

Rating of Landscape Potential If scoreis:__3or4=H lor2=M 0=L  Record the rating on the first page

D 3.0. Is the water quality improvement provided by the site valuable to society?

D 3.1. Does the wetland discharge directly {i.e., within 1 mi) to a stream, river, lake, or marine water that is on the
303(d) list? Yes=1 No=0

D 3.2. Is the wetland in a basin or sub-basin where an aquatic resource is on the 303(d) list? Yes=1 No=0

D 3.3. Has the site been identified in a watershed or iocal plan as important for maintaining water quality (answer YES
if there is a TMDL for the basin in which the unit is found)? Yes=2 No=0

Total forD 3 Add the points in the boxes above

Rating of Value If scoreisi__ 2-4=H 1=M 0=L Record the rating on the first page

Wetland Rating System for Western WA: 2014 Update 5
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Wetland name or number

DEPRESSIONAL AND FLATS WETLANDS
Hydrologic Functions - Indicators that the site functions to reduce flooding and stream degradation
D 4.0 Does the site have the potential to reduce flooding and erosion?

D 4.1. Characteristics of surface water outflows from the wetland:

Wetland is a depression or flat depression with no surface water leaving it (no outlet} points = 4
Wetland has an intermittently flowing stream or ditch, OR highty constricted permanently flowing outletpoints = 2
Wetland is a flat depression (QUESTION 7 on key), whose outlet is a permanently flowing ditch points=1
Wetland has an unconstricted, or slightly constricted, surface outlet that is permanently flowing points=0

D 4.2. Depth of storage during wet periods: Estimate the height of ponding above the bottom of the outlet. For wetlands
with no outlet, measure from the surface of permanent water or if dry, the deepest part.

Marks of ponding are 3 ft or more above the surface or bottom of outlet points =7
Marks of pending between 2 ft to < 3 ft from surface or bottom of outiet points=5
Marks are at least 0.5 ft to < 2 ft from surface or bottom of outlet points = 3
The wetland is a “headwater” wetland points =3
Wetland is flat but has small depressions on the surface that trap water points=1
Marks of ponding less than 0.5 ft {6 in) points=0

D 4.3. Contribution of the wetland to storage in the watershed: Estimate the ratio of the area of upstream basin
contributing surface water to the wetland to the area of the wetland unit itself.

The area of the basin is less than 10 times the area of the unit points=5
The area of the basin is 10 to 100 times the area of the unit points = 3
The area of the basin is more than 100 times the area of the unit points=0
Entire wetland is in the Flats class points=5
TotalforD 4 Add the points in the boxes above
Rating of Site Potential Ifscoreis:_ 12-16=H _ 611=M __ 0-5=1L Record the rating on the first page

D 5.0. Does the landscape have the potential to support hydrologic functions of the site?
D 5.1. Does the wetland receive stormwater discharges? Yes=1 No=0

D 5.2. Is >10% of the area within 150 ft of the wetland in land uses that generate excess runoff?  Yes=1 No=0

D 5.3. Is more than 25% of the contributing basin of the wetland covered with intensive human land uses (residential at

>1 residence/ac, urban, commercial, agriculture, etc.)? Yes=1 No=0
Total forD 5 Add the points in the boxes above
Rating of Landscape Potential If scoreis:___3=H __ lor2=M __ 0=1 Record the rating on the first page

D 6.0. Are the hydrologic functions provided by the site valuable to society?

D 6.1. The unit is in a landscape that has flooding problems. Choose the description that best matches conditions around
the wetland unit being rated. Do not add points. Choose the highest score if more than one condition is met,

The wetland captures surface water that would otherwise flow down-gradient into areas where flooding has
damaged human or natural resources {e.g., houses or salmon redds):

* Flooding occurs in a sub-basin that is immediately down-gradient of unit. points =2
s Surface flooding problems are in a sub-basin farther down-gradient. points=1
Flooding from groundwater is an issue in the sub-basin. points=1
The existing or potential outflow from the wetland is so constrained by human or natural conditions that the
water stored by the wetland cannot reach areas that flood. Explain why points =0
There are no problems with flooding downstream of the wetland. points =0
D 6.2. Has the site been identified as important for flood storage or flood conveyance in a regional flood control plan?
Yes=2 No=0
Total forD 6 Add the points in the boxes above
Rating of Value If scoreis;___2-4=H __1=M __ 0=1L Record the rating on the first page
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Wetland name or number

RIVERINE AND FRESHWATER TiDAL FRINGE WETLANDS
Water Quality Functions -, Indicators that the site functions to improve water quality

R 1.0. Does the site have the potential to improve water quality?

R 1.1, Area of surface depressions within the Riverine wetland that can trap sediments during a flooding event:
Depressions cover >/, area of wetland points = 8
Depressions cover > ¥ area of wetland points = 4
Depressions present but cover < % area of wetland points=2
No depressions present points =0

R 1.2. Structure of plants in the wetland (areas with >90% cover at person height, not Cowardin classes)

Trees or shrubs > /; area of the wetland points =8
Trees or shrubs > 1/3 area of the wetland points=6
Herbaceous plants (> 6 in high) > 2/3 area of the wetland points =6
Herbaceous plants (> 6 in high) > 1/3 area of the wetland paints =3
Trees, shrubs, and ungrazed herbaceous < 1/3 area of the wetland points=0
Total forR 1 Add the points in the boxes above
Rating of Site Potential If scoreis;___12-16=H __ 6-11=M __05=L Record the rating on the first page

R 2.0. Does the landscape have the potential to support the water quality function of the site?

R 2.1. Is the wetland within an incorporated city or within its UGA? Yes=2 No=0
R 2.2. Does the contributing basin to the wetland include a UGA or incorporated area? Yes=1 No=0
R 2.3. Does at least 10% of the contributing basin contain tilled fields, pastures, or forests that have been clearcut
within the last 5 years? Yes=1 No=0
R 2.4. Is > 10% of the area within 150 ft of the wetland in land uses that generate pollutants? Yes=1 No=0
R 2.5. Are there other sources of pollutants coming into the wetland that are not listed in questions R 2.1-R 2.4
Other sources Yes=1 No=0
Total forR 2 Add the points in the boxes above
Rating of Landscape Potential If scoreis:__ 3-6=H __ lor2=M __ 0=L Record the rating on the first page

R 3.0. Is the water quality improvement provided by the site valuable to society?

R 3.1. Is the wetiand along a stream or river that is on the 303(d) list or on a tributary that drains to one within 1 mi?
Yes=1 No=0
R 3.2. Is the wetland along a stream or river that has TMDL limits for nutrients, toxics, or pathogens?
Yes=1 No=0
R 3.3. Has the site been identified in a watershed or local plan as important for maintaining water quality? (answer
YES if there is a TMDL for the drainage in which the unit is found) Yes=2 No=0
Total forR 3 Add the points in the hoxes above
Rating of Value If scoreis;__ 2-4=H ___1=M __ 0=L Record the rating on the first page
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Wetland name or number __

RIVERINE AND FRESHWATER TIDAL FRINGE WETLANDS
Hydrolcgic Functions - Indicators that site functions to reduce flooding and stream erosion

R 4.0. Does the site have the potential to reduce flooding and erosion?

R 4.1. Characteristics of the overbank storage the wetland provides:
Estimate the average width of the wetland perpendicular to the direction of the flow and the width of the
stream or river channel {distance between banks). Calculate the ratio: (average width of wetland)/{overage
width of stream between banks).

If the ratio is more than 20 points =9
If the ratio is 10-20 points=6
If the ratio is 5-<10 points=4
If the ratio is 1-<5 points = 2
Iftheratiois <1 points = 1

R 4.2. Characteristics of plants that slow down water velocities during floods: Treat large woody debris as forest or
shrub. Choose the points appropriate for the best description {polygons need to have >90% cover at person
height. These are NOT Cowardin classes).

Forest or shrub for >'/; area OR emergent plants > */s area points = 7
Forest or shrub for > */,, area OR emergent plants > */; area points = 4
Plants do not meet above criteria points=0
Total for R4 Add the points in the boxes above
Rating of Site Potential Ifscoreis:_ 12-16=H __ 6-11=M __ 0-5=1L Record the rating on the first page

R 5.0. Does the landscape have the potential to support the hydrologic functions of the site?

R 5.1. Is the stream or river adjacent to the wetland downcut? Yes=0 No=1
R 5.2. Does the up-gradient watershed inciude a UGA or incorporated area? Yes=1 No=0
R 5.3. Is the up-gradient stream or river controlled by dams? Yes=0 No=1
Total forR 5 Add the points in the boxes above
Rating of Landscape Potential If scoreis:_ 3=H __lor2=M __ 0=L Record the rating on the first page

R 6.0. Are the hydrologic functions provided by the site valuable to society?

R 6.1. Distance to the nearest areas downstream that have flooding problems?
Choose the description that best fits the site.
The sub-basin immediately down-gradient of the wetland has flooding problems that resultin damage to

human or natural resources (e.g., houses or salmon redds) points =2
Surface flooding problems are in a sub-basin farther down-gradient points =1
No flooding problems anywhere downstream points=0

R 6.2. Has the site been identified as important for flood storage or flood conveyance in a regional flood control pian?

Yes=2 No=0
Total forR 6 Add the points in the boxes above
Rating of Value If scoreis;__ 2-4=H _ 1=M __C=L Record the rating on the first page
Wetland Rating System for Western WA: 2014 Update 8
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Wetland name or humber

 LAKEFRINGE WETLANDS .
Water Quality Functions - Iri'ﬂi&é!:i}ﬂﬁ-ﬂiﬁhth&'ﬁ]tﬁ-frutinfiﬁns_"_tnjmpm;ﬂﬂm_tﬂﬂﬂuanm:
L 1.0. Does the site have the potential to improve water quality?

L 1.1. Average width of plants along the lakeshore {use polygons of Cowardin classes):

Plants are more than 33 ft (10 m) wide points=6
Plants are more than 16 ft (5 m) wide and <33 ft points=3
Plants are more than 6 ft (2 m} wide and <16 ft points=1
Plants are less than 6 ft wide points =0

L 1.2. Characteristics of the plants in the wetland: Choose the appropriate description that results in the highest
points, and do not include any open water in your estimate of coverage. The herbaceous plants can be either
the dominant form or as an understory in a shrub or forest community. These are not Cowardin classes. Aren
of cover is total cover in the unit, but it can be in patches. Herbaceous does not include aquatic bed.

Cover of herbaceous plants is >90% of the vegetated area points = 6
Cover of herbaceous plants is >%/, of the vegetated area points=4
Cover of herbaceous plants is >'/; of the vegetated area points=3
Other plants that are not aquatic bed > 2/3 unit points=3
Other plants that are not aquatic bed in > '/; vegetated area points=1
Aquatic bed plants and open water cover > /; of the unit points=0
Total forL1 Add the points in the boxes above
Rating of Site Potential If scoreis:_ 8-12=H __ 4-7=M __ 0-3=L Record the rating on the first page

L 2.0. Does the landscape have the potential to support the water quality function of the site?

L 2.1. Is the lake used by power boats? Yes=1 No=0
L 2.2. Is > 10% of the area within 150 ft of wetland unit on the upland side in land uses that generate pollutants?
Yes=1 No=0

L 2.3. Does the [ake have problems with algal blooms or excessive plant growth such as milfoil? Yes=1 No=0
Total for L2 Add the points in the boxes above
Rating of Landscape Potential: Ifscoreis:___2or3=H __1=M __ 0=l Record the rating on the first page
L 3.0. Is the water quality improvement provided by the site valuable to society?
L 3.1. Is the lake on the 303(d} list of degraded aquatic resources? Yes=1 No=0
L 3.2. Is the lake in a sub-basin where water quality is an issue (at least one aquatic resource in the basin is on the

303(d) list)? Yes=1 No=0
L 3.3. Has the site been identified in a watershed or local plan as important for maintaining water quality? Answer YES

if there is a TMDL for the lake or basin in which the unit is found. Yes=2 No=0
Totalfor L3 Add the points in the boxes above
Rating of Value If scoreis:2-4=H __ 1=M __ 0=L Record the rating on the first page
Wetland Rating System for Western WA: 2014 Update 9
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Wetland name or nhumber

LAKE FRINGE WETLANDS
Hvdrﬂlngrcfunmans - Indicators that the wetland unit functions to reduce shmimaw:m

L 4.0 Does the site have the potential to reduce shoreline erosion?
L 4.1. Distance along shore and average width of Cowardin classes along the lakeshore {do not include Aquatic bed):
Choose the highest scoring description that matches conditions in the wetland.
> % of distance is Scrub-shrub or Forested at least 33 ft {10 m) wide points =6
> % of distance is Scrub-shrub or Forested at least 6 ft (2 m) wide points =4
> Y% distance is Scrub-shrub or Forested at least 33 ft {10 m) wide points =4
Piants are at least 6 ft (2 m) wide (any type except Aquatic bed) points = 2
Plants are less than 6 ft (2 m) wide (any type except Aquatic bed) points =0
Rating of Site Potential: Ifscoreis:__6=M __ 0-5=L Record the rating on the first page

L 5.0. Does the landscape have the potential to support the hydrologic functions of the site?

L 5.1. Is the lake used by power boats with more than 10 hp? Yes=1 No=0
L 5.2. Is the fetch on the lake side of the unit at least 1 mile in distance? Yes=1 No=0
Total for L5 Add the points in the boxes above
Rating of Landscape Potential Ifscoreis:___2=H ___1=M ___0=L Record the rating on the first page

L 6.0. Are the hydrologic functions provided by the site valuable to society?

L 6.1. Are there resources along the shore that can be impacted by erosion? If more than one resource is present,
choose the one with the highest score.

There are human structures or old growth/mature forests within 25 ft of OHWM of the shore in the unit

points =2
There are nature trails or other paths and recreational activities within 25 ft of OHWM points=1
Other resources that could be impacted by erosion points=1
There are no resources that can be impacted by erosion along the shores of the unit points =0
Rating of Value: Ifscoreis:___2=H __1=M __ 0=l Record the rating on the first page
NOTES and FIELD OBSERVATIONS:
Wetland Rating System for Western WA: 2014 Update 10
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Wetland name or number

SLOPE WETLANDS
Water Quaiity Functions - Indicators that the site functions to improve water quality

S 1.0. Does the site have the potential to improve water quality?

5 1.1. Characteristics of the average slope of the wetland: (o 1% slope has a 1 ft vertical drop in elevation for every
100 ft of horizontal distance)

Slope is 1% or less points =3
Slope is > 1%-2% points =2
Slope is > 2%-5% points=1 O
Slope is greater than 5% points =0
5§ 1.2. The soil 2 in below the surface {or duff layer) is true clay or true organic (use NRCS definitions): Yes=3 No=0 0

§ 1.3. Characteristics of the plants in the wetland that trap sediments and pollutants:
Choose the points appropriate for the description that best fits the plants in the wetland. Dense means you
have trouble seeing the soil surface (>75% cover), and uncut means not grazed or mowed and plants are higher

than 6 in.

Dense, uncut, herbaceous plants > 90% of the wetland area points=6

Dense, uncut, herbaceous plants > ¥ of area points =3

Dense, woody, plants > % of area +#~points =2 2—»

Dense, uncut, herbaceous plants > % of area points =1

Does not meet any of the criteria above for plants points = 0
Total forS1 ] Add the points in the boxes above 2
Rating of Site Potentlal Ifscoreis:__ 12=H __ 6-11=M £ 0-5=1L Record the rating on the first page

S 2.0. Does the landscape have the potential to support the water quality function of the site?

§ 2.1. Is > 10% of the area within 150 ft on the uphill side of the wetland in land uses that generate pollutant: :-‘/-\\ )
0
Yes=1 No= 0/
52.2. Are there other sources of pollutants coming into the wetland that are not listed in question $ 2.17? ‘*;-:,.,,,_;\ s
Other sources Yes=1 ‘No=0 _\'
R
Total for$ 2 Add the points in the boxes above O
Rating of Landscape Potential Ifscoreis:___1-2=M _,/_ 0=L Record the rating on the first page

S 3.0. Is the water gquality improvement provided by the site valuable to society?

5 3.1. Does the wetland discharge directly (i.e., within 1 mi) to a stream, river, lake, or marine water that.is on the
303(d} list? {Yes=1)No=0
5 3.2. Is the wetland in a basin or sub-basin where water quality is an issue? At least one aquatic resource-in the basin is,
on the 303(d) list. {Yes=1 No=0
5 3.3. Has the site been identified in a watershed or local plan as important for maintaining water quality? Answer YES | 77
if there is @ TMDL for the basin in which unit is found. Yes=2 No=0
Total for S 3 Add the points in the boxes above
Rating of Value If score is:\ 2-4=H _1=M __0=L Record the rating on the first page
~y
A
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Wetland name or number

SLOPE WETLANDS
Hydrologic “ungctions - Indicators that the site functions to reduce flooding and siream ergsion

S 4.0. Does the site have the potential to reduce flooding and stream erosion?

S 4.1. Characteristics of plants that reduce the velocity of surface flows during storms: Choose the points appropriate
for the description that best fits conditions in the wetland. Stems of plants should be thick enough (usually > e
in), or dense enough, to remain erect during surface flows.

Dense, uncut, rigld plants cover > 90% of the area of the wetland points =1 =1 ”
All other conditions B points =0
Rating of Site Potential If scoreis: _\/:’1 =M __ 0=L Record the rating on the first page

S 5.0. Does the landscape have the potential to support the hydrologic functions of the site?

5 5.1. Is more than 25% of the area within 150 ft upslope of wetland in land uses or cover that generate excess. o
surface runoff? ) Yes=1 m
Rating of Landscape Potential If scoreis:___1=M __u{ 0=L Record the rating on the first page

S 6 0. Are the hydrologic functions provided by the site valuable to society? -

% 6.1. Distance to the nearest areas downstream that have flooding problems:
The sub-basin immediately down-gradient of site has flooding problems that result in damage to human or

natural resources {e.g., houses or salmon redds) ¢ points =2 ’:_{
Surface flooding problems are in a sub-basin farther down-gradient . points=1 '
No flooding problems anywhere downstream points =0

5 6.2. Has the site been identified as important for flood storage or flood conveyance in a regional flood control plan?
Yes=2/No=0" 0
Total for S 6 Add the points in the boxes above

Rating of Value If score is:L2-4 =H ___1=M 0=L Record the rating on the first page

NOTES and FIELD OBSERVATIONS:

Wetland Rating System for Western WA: 2014 Update 12
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Wetland name or number

These questions apply to wetlands of all HGM classes.
HABITAT FUNCTIONS - Indicators that site functions to provide important habitat

H 1.0. Does the site have the potential to provide habitat?

H 1.1. Structure of plant community: Indicators are Cowardin classes ond strata within the Forested class. Check the
Cowardin plant classes in the wetland. Up to 10 patches may be combined for each class to meet the threshold
of % ac or more than 10% of the unit if it is smaller than 2.5 ac. Add the number of structures checked.

_Aguatic bed 4 structures or more; points =4
_ Emergent 3 structures: points = 2
_V¥ Scrub-shrub (areas where shrubs have > 30% cover) 2 structures: points = 1
___ Forested {areas where trees have > 30% cover) L~ 1structure: points=0

If the unit has a Forested class, check if:
The Forested class has 3 out of 5 strata (canopy, sub-canopy, shrubs, herbaceous, moss/ground-cover)
that each cover 20% within the Forested polygon

H 1.2. Hydroperiods
Check the types of water regimes {(hydroperiods) present within the wetland. The water regime has to cover
more than 10% of the wetland or % ac to count (see text for descriptions of hydroperiods).

__ Permanently flooded or inundated 4 or more types present: points = 3
__ Seasonally flooded or inundated v 3 types present: points = 2
_.~"Occasionally flooded or inundated 2 types present: points = 1
_‘—"Saturated only 1 type present: points = 0

____Permanently flowing stream or river in, or adjacent to, the wetland

V' Seasonally flowing stream in, or adjacent to, the wetland

__ lake Fringe wetland 2 points
___ Freshwater tidal wetland 2 points

H 1.3. Richness of plant species
Count the number of plant species in the wetland that cover at least 10 ft°,
Different patches of the same species can be combined to meet the size threshold and you do not have to name
the species. Do not include Eurasian milfoil, reed canarygrass, purple loosestrife, Canadian thistle

If you counted: > 19 species points = 2
5 - 19 species L~ points=1
< 5 species points =

H 1.4. Interspersion of habitats
Decide from the diagrams below whether interspersion among Cowardin plants classes (described in H 1.1), or
the classes and unvegetated areas (can include open water or mudflats} is high, moderate, low, or none. if you
have four or more plant classes or three closses and open water, the rating is always high.

OO e

None = 0 points Low = 1 point Moderate =2 points

All three diagrams
in this row
are HIGH = 3points
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Wetland name or number

H 1.5. Special habitat features:

Check the habitat features that are present in the wetland. The number of checks is the number of points.

_Jfl:arge, downed, woody debris within the wetland (> 4 in diameter and 6 ft long).

__L—Standing snags (dbh > 4 in) within the wetland

____Undercut banks are present for at least 6.6 ft (2 m) and/or overhanging plants extends at least 3.3 ft (1 m}
over a stream (or ditch) in, or contiguous with the wetland, for at least 33 ft (10 m)

____Stable steep banks of fine material that might be used by beaver or muskrat for denning (> 30 degree i
slope) OR signs of recent beaver activity are present {cut shrubs or trees that have not yet weathered
where wood is exposed)

____Atleast % ac of thin-stemmed persistent plants or woody branches are present in areas that are
permanently or seasonally inundated (structures for egg-laying by amphibians)

____Invasive plants cover less than 25% of the wetland area in every stratum of plants (see H 1.1 for list of

strata)

Totalfor H 1 Add the points in the boxes above - 5'
Rating of Site Potential If scoreis:__ 15-18=H __ 7-14=M *0-6=1 Record the rating on the first page
H 2.0. Does the landscape have the potential to support the habitat functions of the site?
H 2.1. Accessible habitat (include only hobitat that directly abuts wetland unit).

Calculate: % undisturbed habitat%©_+ [(% moderate and low intensity land uses)/2] i_ = 55 %

If total accessible habitat is:

>/, {33.3%) of 1 km Polygon points = 3/

20-33% of 1 km Polygon points =2

10-19% of 1 km Polygon points = 1 3

< 10% of 1 km Polygon points =0
H 2.2. Undisturbed habitat in 1 km Polygon around the wetland.

Calculate: % undisturbed habitatfﬁ+ [(% moderate and low intensity land uses)lZ]i = 5 %

Undisturbed habitat > 50% of Polygon points=3

Undisturbed habitat 10-50% and in 1-3 patches points = 27

Undisturbed habitat 10-50% and > 3 patches points=1 7_

Undisturbed habitat < 10% of 1 km Polygon points =0
H 2.3. Land use intensity in 1 km Polygon: If

> 50% of 1 km Polygon is high intensity land use points = (- 2)‘/

< 50% of 1 km Polygon is high intensity points =0 -
Total for H 2 . Add the points in the boxes above 5
Rating of Landscape Potential If scoreis:___4-6=H L1-3 =M ___<1=1L Record the rating on the first page

H 3.0, Is the habitat provided by the site valuable to society?

H 3.1. Does the site provide habitat for species valued in laws, regulations, or policies? Choose only the highest score
that applies to the wetland being rated,
Site meets ANY of the following criteria: points =2
— It has 3 or more priority habitats within 100 m (see next page)
— It provides habitat for Threatened or Endangered species (any plant or animal on the state or federal lists)
— Itis mapped as a location for an individual WDFW priority species
— Itis a Wetland of High Conservation Value as determined by the Department of Natural Resources
— It has been categorized as an important habitat site in a local or regional comprehensive plan, in a

Shoreline Master Plan, or in a watershed plan
Site has 1 or 2 priority habitats (listed on next page) within 100 m — points =1 f
Site does not meet any of the criteria above points =0
Rating of Value ifscoreis:__2=H ~1=M __0=L Record the rating on the first page
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Wetland name or number

WDFW Priority Habitats

Priority habitats listed by WDFW (see complete descriptions of WDFW priority habitats, and the counties in which they can
be found, in: Washington Department of Fish and Wildlife. 2008. Priority Habitat and Species List. Olympia, Washington.

177 pp. http://wdfw.wa,gov/publications/00165 /wdfw00165.pdf or access the list from here:
http:/ /wdfw.wa,gov/conservation/phs/list/)

Count how many of the following priority habitats are within 330 ft (100 m) of the wetland unit: NOTE: This question is
independent of the land use between the wetland unit and the priority habitat.

— Aspen Stands: Pure or mixed stands of aspen greater than 1 ac (0.4 ha).

— Biodiversity Areas and Corridors: Areas of habitat that are relatively important to various species of native fish and
wildlife (full descriptions in WDFW PHS report).

— Herbaceous Balds: Variable size patches of grass and forbs on shallow soils over bedrock.

— Old-growth/Mature forests: 0ld- west of de crest - Stands of at least 2 tree species, forming a multi-
layered canopy with accasional small openings; with at least 8 trees/ac (20 trees/ha ) > 32 in (81 ¢cm) dbh or > 200
years of age. Mature forests - Stands with average diameters exceeding 21 in (53 cm) dbh; crown cover may be less
than 100%; decay, decadence, numbers of snags, and quantity of large downed material is generally less than that
found in old-growth; 80-200 years old west of the Cascade crest.

— Oregon White Oak: Woodland stands of pure oak or oak/conifer associations where canopy coverage of the oak
component is important (full descriptions in WDFW PHS report p. 158 - see web link above).

— Riparian: The area adjacent to aquatic systems with flowing water that contains elements of both aquatic and
terrestrial ecosystems which mutually influence each other.

— Westside Prairies: Herbaceous, non-forested plant communities that can either take the form of a dry prairie or a wet
prairie (full descriptions in WDFW PHS report p. 161 - see web link above).

— Instream: The combination of physical, biological, and chemical processes and conditions that interact to provide
functional life history requirements for instream fish and wildlife resources.

— Nearshore: Relatively undisturbed nearshore habitats. These include Coastal Nearshore, Open Coast Nearshore, and
Puget Sound Nearshore. (full descriptions of habitats and the definition of relatively undisturbed are in WDFW report -
see web link on previous page).

— Caves: A naturally occurring cavity, recess, void, or system of interconnected passages under the earth in soils, rock,
ice, or other geological formations and is large enough to contain a human.

— Cliffs: Greater than 25 ft (7.6 m) high and occurring below 5000 ft elevation.

— Talus: Homogenous areas of rock rubble ranging in average size 0.5 - 6.5 ft (0.15 - 2.0 m), composed of basalt, andesite,
and/or sedimentary rock, including riprap slides and mine tailings. May be associated with cliffs.

L'=‘/S;1a and Logs: Trees are considered snags if they are dead or dying and exhibit sufficient decay characteristics to
gs
enable cavity excavation/use by wildlife. Priority snags have a diameter at breast height of > 20 in (51 cm) in western
Washington and are > 6.5 ft {2 m) in height. Priority logs are > 12 in (30 cm) in diameter at the largest end, and > 20 ft
(6 m) long.

Note: All vegetated wetlands are by definition a priority habitat but are not included in this list because they are addressed
elsewhere.

Wetland Rating System for Western WA: 2014 Update 15
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CATEGORIZATION BASED ON SPECIAL CHARACTERISTICS

e¥aly riteris

ircle-the categery when-the appropaate crdend are met

Category -

SC 1.0. Estuarine wetlands
Does the wetland meet the foliowing criteria for Estuarine wetlands?
— The dominant water regime is tidal,
— Vegetated, and
— With a salinity greater than 0.5 ppt Yes-Goto SC 1.1 No= Not an estuarine wetland

SC 1.1. Is the wetland within a National Wildlife Refuge, National Park, National Estuary Reserve, Natural Area
Preserve, State Park or Educational, Environmental, or Scientific Reserve designated under WAC 332-30-151?
Yes = Category | No - Goto SC 1.2

Cat. |

SC 1.2. Is the wetland unit at least 1 ac in size and meets at least two of the following three conditions?
— The wetland fs relatively undisturbed (has no diking, ditching, filling, cultivation, grazing, and has less
than 10% cover of non-native plant species. (If non-native species are Spartina, see page 25)
— At least % of the landward edge of the wetland has a 100 ft buffer of shrub, forest, or un-grazed or un-
mowed grassland.
— The wetland has at least two of the following features: tidal channels, depressions with open water, or
contiguous freshwater wetlands. Yes = Category | No = Category Il

Cat. |

Cat. 1l

SC 2.0. Wetlands of High Conservation Value {(WHCV)
SC 2.1. Has the WA Department of Natural Resources updated their website to include the list of Wetlands of High
Conservation Value? Yes - Goto SC 2.2 No-GotoSC2.3
§C 2.2. Is the wetiand !isted on the WDNR database as a Wetland of High Conservation Value?
Yes = Category | No = Not a WHCV

SC 2.3. Is the wetland in a Section/Township/Range that contains a Natural Heritage wetland?

http:[[wwwl.dnr.wa.gov[nhp[refdesk[datasearch[wnhpwetlands.gdf

Yes — Contact WNHP/WDNR and go to SC 2.4 No = Not a WHCV
SC 2.4. Has WDNR identified the wetland within the $/T/R as a Wetland of High Conservation Value and listed it on
their website? Yes = Category | No = Not a WHCV

Cat. |

SC 3.0. Bogs
Does the wetland (or any part of the unit} meet both the criteria for soils and vegetation in bogs? Use the key
below. If you answer YES you will still need to rate the wetland based on its functions.

$C 3.1. Does an area within the wetland unit have organic soil horizons, either peats or mucks, that compose 16 in or
more of the first 32 in of the soil profile? Yes-GotoSC3.3 No—-Goto5C3.2

SC 3.2. Does an area within the wettand unit have organic soils, either peats or mucks, that are less than 16 in deep
over bedrock, or an impermeable hardpan such as clay or volicanic ash, or that are floating on top of a lake or
pond? Yes—Goto SC3.3 No = Is not a bog

SC 3.3. Does an area with peats or mucks have more than 70% cover of mosses at ground level, AND at least a 30%
cover of plant species listed in Table 47 Yes = Is a Category | bog No- GotoSC3.4
NOTE: If you are uncertain about the extent of mosses in the understory, you may substitute that criterion by
measuring the pH of the water that seeps into a hole dug at least 16 in deep. If the pH is less than 5.0 and the
plant species in Table 4 are present, the wetland is a bog.

SC 3.4. Is an area with peats or mucks forested (> 30% cover) with Sitka spruce, subalpine fir, western red cedar,
western hemlock, lodgepole pine, quaking aspen, Engelmann spruce, or western white pine, AND any of the
species (or combination of species) listed in Table 4 provide more than 30% of the cover under the canopy?

Yes = Is a Catagory | bog No=Isnota bog

Cat. |

Wetland Rating System for Western WA: 2014 Update 16
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SC 4.0. Forested Wetlands

Does the wetland have at least 1 contiguous acre of forest that meets one of these criteria for the WA

Department of Fish and Wildlife’s forests as priority habitats? If you answer YES you will still need to rate

the wetland based on its functions,

— Old-growth forests {west of Cascade crest): Stands of at least two tree species, forming a multi-layered
canopy with occasional small openings; with at least 8 trees/ac (20 trees/ha) that are at least 200 years of
age OR have a diameter at breast height {dbh) of 32 in (81 cm) or more.

— Mature forests {(west of the Cascade Crest): Stands where the largest trees are 80- 200 years old OR the
species that make up the canopy have an average diameter (dbh) exceeding 21 in {53 cm).

Yes = Category | No = Not a forested wetland for this section Cat. |

5C5.0. Wetlands in Coastal Lagoons
Does the wetland meet all of the following criteria of a wetland in a coastal lagoon?

— The wetland lies in a depression adjacent to marine waters that is wholly or partially separated from
marine waters by sandbanks, gravel banks, shingle, or, less frequently, rocks
— The lagoon in which the wetland is located contains ponded water that is saline or brackish {> 0.5 ppt)

during most of the year in at least a portion of the lagoon {needs to be measured near the bottom} Cat.|
Yes— GotoSC5.1 No = Not a wetland in a coastal lagoon
5C 5.1. Does the wetland meet all of the following three conditions?
— The wetland is relatively undisturbed (has no diking, ditching, filiing, cultivation, grazing), and has less cat. i
at.

than 20% cover of aggressive, opportunistic plant species (see list of species on p. 100).
— At least % of the landward edge of the wetland has a 100 ft buffer of shrub, forest, or un-grazed or un-

mowed grassland.

—~— The wetland is larger than "/, ac {4350 ft%)
Yes = Category | No = Category Il

SC 6.0. Interdunal Wetlands
Is the wetland west of the 1889 line (also called the Western Boundary of Upland Ownership or WBUO)? If

you answer yes you will still need to rate the wetland based on its habitat functions.
in practical terms that means the following geographic areas:

— Long Beach Peninsula: Lands west of SR 103

— Grayland-Westport: Lands west of SR 105 Catl

— QOcean Shores-Copalis: Lands west of SR 115 and SR 109
Yes —Go to SC 6.1 No = not an interdunal wetland for rating

SC6.1. Is the wetland 1 ac or larger and scores an 8 or 9 for the habitat functions on the form {rates H,H,H or H,H,M Cat. Il
for the three aspects of function)? Yes = Category | No - Go to SC 6.2
5C6.2. Is the wetland 1 ac or larger, or is it in a mosaic of wetlands that is 1 ac or larger?
Yes = Category L No-Goto SC6.3 Cat. ill
SC6.3. Is the unit between 0.1 and 1 ac, or is it in a mosaic of wetlands that is between 0.1 and 1 ac?
Yes = Category Il No = Category IV
Cat. IV

Category of wetland based on Special Characteristics
If you answered No for all types, enter “Not Applicable” on Summary Form

Wetland Rating System for Western WA: 2014 Update 17
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CityofRedmond

CITY OF REDMOND

HABITAT UNIT ASSESSMENT FORM

HABITAT UNIT: Benchmark Rose Hill

LOCATION:

TOTAL SCORE: 14

Habitat Parameter

Scoring Criteria

Habitat
Unit Score

Size

>50 acres = 3 points
10-50 acres = 2 points
0-10 acres = 1 point

Vegetation
Community Types

4 types = 3 points
2-3 types = 2 points
1 type = 1 point
None = 0 points

Community
Interspersion

High = 3 points
Medium = 2 points
Low = 1 point
None = 0 points

Priority Species
Presence

o0 o 0 0|0 0 o |\V| o o o

points

Candidate Species = 2 points
Monitor Species = 1 point
None = 0 points

Threatened & Endangered Species = 3 0

Priority Species
Habitat Use

Breeding = 3 points
Roosting = 2 points
Foraging = 1 point
None = 0 points

Habitat Continuity

Links protected habitats = 3 points
Links unprotected habitats = 2 points
Extends habitat corridor = 1 point
None = 0 points

Forest Vegetation
Layers

3 layers = 3 points
2 layers = 2 points
1 layers = 1 point
None = 0 points

Forest Age

Mature = 3 points

Pole = 2 points
Seedling/Shrub = 1 point
None = 0 points

Invasive Species
Presence

0-25% = 3 points
26-50% = 2 points
51-75% = 1 point
75-100% = 0 points

Page 1 of 2




CITY OF REDMOND
HABITAT UNIT ASSESSMENT FORM

VEGETATION COMMUNITY TYPES:

Forested

INVASIVE PLANTS:

reed canarygrass, English ivy, morning glory

HABITAT FEATURES (shags, perches, downed logs, etc):

few snags on slopes

WILDLIFE OBSERVATIONS (direct or indirect):

pileated woodpecker forage sign on snags

THREATS TO HABITAT INTEGRITY:

OTHER NOTES:

Page 2 of 2
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APPENDIX C

Preliminary Subsurface Exploration, Geologic Hazards, and Geotechnical Engineering
Report
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April 18, 2016
Project No. KE140213A

Benchmark Communities
150 — 120™ Avenue NE, Ste. 200
Bellevue, WA 98005

Attn: Brenda Fodge

Subject: Grading Plan Review
Rose Hill Subdivision
Redmond, Washington

Dear Ms. Fodge:

As requested, Associated Earth Sciences, Inc. (AESI) has completed a plan review of the grading plan for
the Rose Hill Subdivision. The plans sheets are dated April 28, 2016 and numbered as follows:

e Plans sheets C6.0t0 C6.3
e SheetsC7.0to0 C7.7

Upon completion of our review it is our opinion that the plans are in general accordance with the
recommendations of the geotechnical report.

We hope this information meets you present requirements. Please contact the undersigned at (425)
827-7701 should you have any questions.

Sincerely,
ASSOCIATED EARTH SCIENCES, INC.
Kirkland, Washington

Matthew A. Miller, PE
Principal Engineer

Kirkland Office | 911 Fifth Avenue | Kirkland, WA 98033 P | 425.827.7701 F| 425.827.5424
Everett Office | 2911 % Hewitt Avenue, Suite 2 | Everett, WA 98201 P | 425.259-0522 F } 425.252.3408
Tacoma Office | 1552 Commerce Street, Suite 102 | Tacoma, WA 98402 P | 253.722.2992 F | 253.722.2993

Www.aesgeo.com



™3y, associated

earth sciences
it corp oy atoed

January 29, 2016
Project No. EE150375A

BMC Rose Hill, LLC

Ridgewood Corporate Center, Building F
150 120t Avenue NE, Suite 200
Bellevue, Washington 98005

Attention: Ms. Brenda Fodge

Subject: Preliminary Subsurface Exploration, Geologic Hazards, ~
and Geotechnical Engineering Report
Rose Hill Property
Redmond, Washingion

Dear Ms. Fodge:
We are pleased to present your copy of the referenced report. This report summarizes the

results of our subsurface exploration, geologic hazard, and geotechnical engineering studies
and offers preliminary recommendations for the design and development of the proposed

“project. Recommendations presented in this report are considered preliminary in that plans

have not yet been finalized.

We have enjoyed working with you on this study and are confident that the recommendations
presented in this report will aid in the successful completion of your project. i you should
have any questions or if we can be of additional help to you, please do not hesitate to call.

Sincerely,
ASS_OC_IATED EARTH SC!E_NCES, INC.
Everett, Washington

Matthew Miller, P.E
Principal Engineering

MM/pc - EE150375A5 - Projects\20150375\EE\WP

Kirkland Office | 911 Fifth Avenue | Kirkland, WA 98033 P | 425.827.7701 F| 425.827.5424
Everett Office | 2911 % Héwitt Avenue, Suite 2 | Everett, WA 98201 P | 425.259.0522 F | 425.827.5424
. Tacoma Office | 1552 Commerce Streat, Suite 102 | Tacoma, WA 98402 P | 253.722,2992 F | 253.722.2993
WWW.aesgeo.com
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ROSE HILL PROPERTY
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Ridgewood Corporate Center, Building F
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Prepared by:
Associated Earth Sciences, Inc.
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Everett, Washington 98201
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January 29, 2016
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Preliminary Subsurface Exploration, Geologic Hazards,
Rose Hill Property and Geotechnical Engineering Report
Redmond, Washington Project ond Site Conditions

. PROJECT AND SITE CONDITIONS

1.0 INTRODUCTION

This report presents the results of our subsurface exploration, geologic hazards, and
geotechnical engineering study for the proposed new residential development at the
above-referenced property located on the east side of 138" Avenue NE near the intersection
with NE 97*" Street in Redmond, Washington (Figure 1). The proposed development is located
within the southwestern portion of King County Parcel No. 0352059103 (northern parcel) and
the western two-thirds of Parcel No. 0352059071 (southern parcel). The existing site
topography, provided by KPFF Consulting Engineers (KPFF), and approximate locations of the
explorations accomplished for this study, are presented on the “Site and Exploration Plan,”
Figure 2. This plan also includes proposed road and lot layout, and the location of the planned
recreation and storm water tracts. In the event that any changes in the nature, design, or
locations of the proposed improvements are planned, the conclusions and recommendations
contained in this report should be reviewed and maodified, or verified, as necessary.

1.1 Purpose and Scope

The purpose of this study was to provide subsurface data and preliminary geotechnical
engineéring recommendations to be utilized in the design of the project. As noted above, our
recommendations are considered preliminary in that plans for the proposed development have
not yet been finalized. Our current study included a review of the “Rose Hill Subdivision Site
Plan” {Sheet C-1.0} by KPFF dated January 25, 2016, available geologic literature, excavating
10 exploration pits, and performing geologic studies to assess the type, thickness, distribution,
and physical properties of the subsurface sediments and shallow ground water. Geotechnical
engineering studies were completed to formulate our preliminary recommendations for site
preparation, excavation, and structural fill placement, shallow foundation support, floor
support, drainage considerations, and storm drainage facility (concrete vault) considerations.
This report summarizes our current fieldwork and offers preliminary development
recommendations based on our present understanding of the project. We recommend that
we be allowed to review the final project plans prior to construction to verify that our
geotechnical recommendations have been correctly interpreted and incorporated into the
design. :

1.2 Authorization

This report has been prepared for the exclusive use of BMC Rose Hill, LLC and their agents for
specific application to this project. Within the limitations of scope, schedule, and budget, our
services have been performed in accordance with generally accepted geotechnical engineering

January 29, 2016 ASSOCIATED EARTH SCIENCES, INC.
FSM/pc — EE150375A5 — Profects\20150375\FE\ WP Pa ge 1




Preliminary Subsurface Exploration, Geologic Hazards,
Rose Hill Property : and Geotechnical Engineering Report
Redmond, Washington : Project and Site Conditions

and engineering geology practices in effect in this area at the time our report was prepared.
No other warranty, express or implied, is made.

2.0 PROJECT AND SITE DESCRIPTION

This report was completed with an understanding of the project based on the
above-referenced site development plan provided to us by KPFF on January 27, 2016. The
preliminary plan for development depicts 28 new home sites with one recreation tract (Tract A}
along the north side of the proposed development and one recreation and storm water tract
(Tract B) located along the eastern side of the property. Grade separation between the
individual lots will be provided by segmental block retaining walls anticipated to range up to
approximately 4 feet. A segmental block retaining wall is also planned along the eastern {down
slope) side of Tract B. Tract B will contain a concrete storm water detention vault that will
outlet via a 40-foot-wide access and utility easement extending northeast from the
northeastern corner of the development to an existing storm drainage in the NE 100" Street
easement. Access to the new residential development will be via two new roads extending
east from 138" Avenue NE,

The total area of the two parcels is approximately 12 acres. The parcels are currently
undeveloped and forested. The area of the proposed development will encompass
approximately 5 acres.

The overall topography across the two parcels generally slopes down toward the east. A large
drainage is present within the majority of the northern parcel generally north of the proposed
development. The existing site topography consists of a topographic high of approximately
265 feet along the east side of 138" Avenue SE and a topographic low of generally 140 feet
along the eastern property line downslope directly to the east of the area of the proposed
development. The east-facing slope continues east off the properties to an existing
development located along the west side of Willows Road NE. The topographically lowest
portion of the limits of the proposed development ranges from approximately 195 to 205 feet
along the eastern side of Tract B. Slope gradients in the area of the proposed development
ranges from approximately 10 to 15 percent. Slope gradients immediately adjacent to the
proposed development to the east and north range from approximately 27 percent to
37 percent. There are scattered areas with slope gradients exceeding 40 percent that are
greater than 10 feet in height north and east of the limits of the proposed development shown
as shaded areas on the site plan developed by KPFF.

Jonuary 29, 2016 ASSOCIATED EARTH SCIENCES, INC.
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Preliminary Subsurface Exploration, Geologic Hazards,
Rose Hill Property and Geotechnical Engineering Report
Redmond, Washington Project and Site Conditions

3.0 SUBSURFACE EXPLORATION

Our field study included completing 10 exploration pits with a tracked excavator to gain
shallow subsurface information about the site.

The various types of sediments, as well as the depths where characteristics of the sediments
changed, are indicated on the exploration logs presented in the Appendix. The depths
indicated on the logs where conditions changed may represent gradational variations between
sediment types. If changes occurred between sample intervals in our explorations, they were
interpreted. The exploration locations are noted on the “Site and Exploration Plan,” Figure 2,
attached with this report.

The conclusions and recommendations presented in this report are based on the explorations
completed for this study. The number, locations, and depths of the explorations were
completed within site and budget constraints. Because of the nature of exploratory work
below ground, extrapolation of subsurface conditions between field explorations is necessary.
It should be noted that differing subsurface conditions may sometimes be present due to the
random nature of deposition and the alteration of topography by past grading and/or filling.
The nature and extent of any variations between the field explorations may not become fully
evident until construction. If variations are observed at that time, it may be necessary to
re-evaluate specific recommendations in this report and make appropriate changes.

3.1 Exploration Pits

Ten exploration pits were excavated using a track-mounted excavator at the site on July 17,
2015. The approximate locations of the pits are shown on the “Site and Exploration Plan,”
Figure 2, The pits permitted direct, visual observation of subsurface conditions. Materials
encountered in the exploration pits were studied and classified in the field by an engineering
geologist from our firm. All exploration pits were backfilled immediately after examination and
logging. Exploration pit backfill was tamped with the excavator bucket, but was otherwise
uncompacted. Where exploration pits are present under areas that will be prepared for future
structures, the backfill should be removed and replaced as structural fill prior to construction.
Selected samples were then transported to our laboratory for further visual classification and
laboratory testing.

4.0 SUBSURFACE CONDITIONS

Subsurface conditions at the project site were inferred from the field explorations, visual
reconnaissance of the site, and review of published geologic literature for the vicinity of the
property. As shown on the field logs, the exploration pits encountered two main native soil
types. The majority of the explorations encountered dense, grading to very dense sand with

January 28, 2016 ASSOCIATED EARTH SCIENCES, INC.
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Prefliminary Subsurface Exploration, Geologic Hazards,
Rose Hill Property and Geotechnical Engineering Report
Redmond, Washington Project and Site Conditions

variable amounts of silt and gravel interpreted as lodgement till. These sediments were
weathered at shallow depths and became progressively less weathered and more dense with
increasing depth below the ground surface. These sediments are overlain across the site by
topsoil. These sediment types are discussed in greater detail below from shallowest {(youngest)
to deepest {oldest),

4.1 Topsoil

A very loose, organic-rich layer of silt, sand, and gravel mimicking the underlying soils was
encountered in each of our exploration pits. The thickness of the topsoil layer ranged from
approximately 6 to 12 inches. Topsoil is not suitable to support structural loads or for use as
structural fill and should be completely removed during construction.

4.2 Vashon Lodgement Till

Vashon lodgement till sediments were observed in all the exploration pits underlying the
topsoil described above. Vashon lodgement till typically consists of a dense, poorly sorted
mixture of clay, silt, sand, and gravel. The lodgement till encountered in our exploration pits at
depth commonly consists of dense to very dense, moist, olive to gray, silty fine- to
medium-grained sand with variable gravel content and occasional cobbles and boulders.
Typically, the lodgement till has a very low permeability, and water tends to perch atop the till
and flow laterally as interflow, although some water very slowly infiltrates down into the
underlying sediments. The moisture content of the lodgement till throughout much of the
year is a few percent over the optimum moisture content for maximum compaction. The
medium dense to very dense lodgement till is suitable for support of building foundations,
walls, and other settlement-sensitive structures; however, they will deteriorate rapidly if
disturbed while in a wet condition. The upper 2 to 5 feet of the till was observed to be in a
medium dense weathered condition. Some areas of the weathered portion of the till may be
in a loose condition requiring additional over-excavation to achieve a subgrade suitable for
placement of structural fill and/or for support of structural loads. The lodgement till sediments
can be used in structural fills, and the ability to achieve suitable compaction and performance
of the fill will depend mostly on the moisture content at the time of placement. Some
moisture-conditioning may be required. It should be noted, as mentioned above, that
boulders can occur within this unit at the site. Though boulders may not be abundant, it is
likely that more will be encountered.

4.3 Published Geologic Map

Review of the regional geologic maps titled Geologic Map of the Kirkland Quadrangle,
Washington, by James P. Minard {1983), and the Geologic Map of King County, compiled by
Derek B, Booth, Kathy A. Troost, and Aaron P. Wisher {2006), indicate that the area of the
subject site is underlain by Vashon-age advance outwash. Vashon-age lodgement till is

January 29, 2016 ASSOCIATED EARTH SCIENCES, INC.
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Preliminary Subsurface Exploration, Geologic Hazards,
Rose Hill Property and Geotechnical Engineering Report
Redmond, Washington Project and Site Conditions

mapped in the vicinity directly west of the property. Our interpretation of the lodgement till
sediments encountered in our explorations is in general agreement with the regional geologic
mapping. Advance outwash sediments consist generally of a dense, variable mixture of sand
and gravel with low silt contents that were deposited in rivers and streams ahead of the
advancing glacier and subsequently overridden by the glacial ice. The presence and lateral
distribution of geologic units contained in regional geologic maps such as those referenced
above can differ from that observed during site-specific subsurface investigations based on the
sometimes limited amount of surface soil exposures during regional geologic mapping. It is
likely that the Vashon advance outwash is present underlying the Vashon lodgement till at
depths greater than that explored at the site during this investigation, However further
exploration would be needed to determine the extent and the potential presence of ground
water at depth.

4.4 Hydrology

Ground water seepage was not observed in any of our exploration pits at the time of our
subsurface exploration in July 2015, Shallow ground water is commonly absent in sloping
upland areas underlain by lodgement till during seasonally drier periods of the year {generally
June through September). However, shallow ground water is typically present during
seasonally wetter periods of the year as a condition known as interflow. Interflow occurs atop
lodgement till or other relatively impermeable sediments. Interflow generally occurs during
the months of October through June when surface water infiltrates down through the topsoil
and relatively permeable weathered parent sediments and becomes trapped atop a very
low-permeability parent sediment. Potential interflow would follow the topography and flow
in primarily an easterly direction across the site. Perched, interflow ground water should be
expected during and after extended periods of increased precipitation. Ground water may
occur during other times of the year due to variations in the amount of rainfall, and/or changes
in site usage.

January 29, 2016 ASSOCIATED EARTH SCIENCES, INC.

FSM/jpc — EEZ50375A5 — Projects\20150375\EE\WP Page 5




Preliminary Subsurface Exploration, Geologic Hazards,
Rose Hilf Property and Geotechnical Engineering Report
Redmond, Washington Geologic Hazards ond Mitigations

Il. GEOLOGIC HAZARDS AND MITIGATIONS

The following discussion of potential geologic hazards is based on the geologic, slope, and
ground water conditions as observed and discussed herein.

5.0 SLOPE HAZARDS AND MITIGATIONS

Slope gradients at the site within the area of the proposed development are moderate
(generally less than approximately 20 percent). The sediments underlying the slope generally
consist of glacially consolidated glacial sediments as described above with relatively thin,
surficial deposits of loose to medium dense, topsoil, and weathered glacial sediments. Ground
water was not encountered within the shallow subsurface at the site,

We understand that the project is regulated under the City of Redmond Zoning Code (RZC).
Section 21.064.060 of the RZC defines landslide hazard areas as any area with a slope
40 percent or steeper with a vertical relief of 10 feet or more. The RZC prohibits most
development within a landslide hazard area buffer, which is defined as 50 feet from the top or
toe of the slope. However, the buffer may be reduced to a minimum of 15 feet upon approval
of a geotechnical engineer.

The sediments underlying the slope generally consist of glacially consolidated glacial sediments
as described previously. Adverse ground water conditions were not observed in the
explorations accomplished for our study. Based on the subsurface conditions encountered, it is
our opinion that a minimum buffer of 15 feet from areas in excess of 40 percent grade that
exceeds 10 feet in vertical height is sufficient to adequately protect the proposed and
surrounding developments from the critical landslide hazard. Associated Earth Sciences, Inc.
(AESI) should be provided a copy of the grading plan for review when it becomes available.

We recommend that structures constructed bordering the 15-feet buffer be founded upon the
underlying, undisturbed, dense glacial sediments. Specific recommendations for building
support are provided in the “Foundations” section of this report.

6.0 SEISMIC HAZARDS AND MITIGATIONS

Earthquakes occur in the Puget Lowland with great regularity. The vast majority of these
events are small and are usually not felt by people. However, large earthquakes do occur, as
evidenced by the 1949, 7.2-magnitude event; the 1965, 6.5-magnitude event; and the 2001,
6.8-magnitude event. The 1949 earthquake appears to have been the largest in this area
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during recorded history. Evaluation of return rates indicates that an earthquake of a
magnitude between 6.0 and 7.0 is likely within a given 25- to 40-year period.

Generally, there are four types of potential geologic hazards associated with large seismic
events: 1) surficial ground rupture, 2} seismically induced landslides, 3) liquefaction, and
4) ground motion. The potential for each of these hazards to adversely impact the proposed
project is discussed below.

6.1 Surficial Ground Rupture

The project site is located approximatelyls miles north of the Seattle Fault Zone and 4 miles
southwest of the Southern Whidbey Island-Lake Alice Fault Zone {SWIFZ).

Recent studies of the Seattle Fault Zone by the United States Geological Survey (USGS; e.g.,
Johnson et al., 1994, Origin and Evolution of the Seattle Fault and Seattle Basin, Washington,
Geology, v. 22, p.71-74; and Johnson et al., 1999, Active Tectonics of the Seottle Foult and
Central Puget Sound Washington - Implications for Earthquake Hazards, Geological Society of
America Bulletin, July 1999, v. 111, n. 7, p. 1042-1053) have provided evidence of surficial
ground rupture along a northern splay of the Seattle Fault. The recognition of this fault is
relatively new, and data pertaining to it are limited, with the studies still ongoing. According to
the USGS studies, the latest movement of this fault was about 1,100 years ago when about
20 feet of surficial displacement took place.

A recent study of the SWIFZ by the USGS (Sherrod et al., 2005, Holocene Fault Scarps and
Shallow Magnetic Anomalies Along the Southern Whidbey Island Fault Zone near Woodinville,
Washington, Open-File Report 2005-1136, March 2005) indicates that “strong” evidence of
prehistoric earthquake activity has been observed along two fault strands thought to be part of
the southeastward extension of the SWIFZ located about 8 miles southeast of the site. The
study suggests as many as nine earthquake events along the SWIFZ may have occurred within
the last 16,400 years. The recognition of this fault splay is relatively new, and data pertaining
to it are limited with the studies still ongoing. The recurrence interval of movement along this
fault system is still unknown, although it is hypothesized to be in excess of one thousand years.

The recurrence interval for movement along these fault systems is still unknown, although it is
hypothesized to be in excess of several thousand years, Due to the suspected long recurrence
interval and distance from the fault zone, the potential for surficial ground rupture at the site is
considered to be low during the expected life of the structures and no mitigation efforts
beyond complying with the 2012 International Building Code (IBC) are recommended.

6.2 Seismically Induced Landslides

The on-site, natural sediments found during the explorations are glacially consolidated
lodgement till sediments and are not sensitive to landsliding given the topographic conditions
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at the site. No current evidence of landslide activity was observed. Given the subsurface and
topographic conditions within and adjacent to the proposed development area, it is our
opinion that the risk of damage to the proposed project by landsliding is low. This opinion is
dependent upon site grading and construction practices being completed in accordance with
the geotechnical recommendations presented in this report.

6.3 Liguefaction

Liquefaction is a condition where loose, saturated, typically fine-grained soils lose shear
strength when subjected to high-intensity cyclic loads, such as occur during earthquakes. The
resulting reduction in strength can cause differential foundation settlements and slope failures.
Loose, saturated, fine-grained soils that cannot dissipate the buildup of pore water pressure
are the predominant type of sediments subject to liquefaction.

The observed site soils were dense and no ground water was observed. These soils are not
expected to be prone to liquefaction. A detailed liquefaction hazard analysis was not
performed as part of this study, and none is warranted, in our opinion.

6.4 Seismic Site Class (2012 iBC)

In our opinion, the subsurface conditions at the site are consistent with seismic Site Class “D”
in accordance with the 2012 IBC, and the publication ASCE 7 referenced therein, the most
recent version of which is ASCE 7-10.

7.0 EROSION HAZARDS AND MITIGATION

As of October 1, 2008, the Washington State Department of Ecology (Ecology) Construction
Storm Water General Permit (also known as the National Pollutant Discharge Elimination
System [NPDES] permit) requires weekly Temporary Erosion and Sedimentation Control {TESC)
inspections and turbidity monitering for all sites 1 or more acres in size that discharge storm
water to surface waters of the state. Because we anticipate that the proposed project will
require disturbance of more than 1 acre, we anticipate that these inspection and reporting
requirements will be triggered. The following recommendations are related to general erosion
potential and mitigation.

The erosion potential of the site soils is moderate, but may be high if steep slopes remain
unvegetated during construction. The most effective erosion control measure is the
maintenance of adequate ground cover. Maintaining cover measures atop disturbed ground
provides the greatest reduction to the potential generation of turbid runoff and sediment
transport. During the local wet season (October 1 through March 31), exposed soil should not
remain uncovered for more than 2 days unless it is actively being worked. Ground-cover
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measures can include erosion control matting, plastic sheeting, straw mulch, crushed rock or
recycled concrete, or mature hydroseed.

7.1 Erosion Hazard Mitigation

To mitigate the erosion hazards and potential for off-site sediment transport, we recommend
the following:

1. The winter performance of a site is dependent on a well-conceived plan for control of
site erosion and storm water runoff. It is easier to keep the soil on the ground than to
remove it from storm water. The owner and the desigh team should include adequate
ground-cover measures, access roads, and staging areas in the project bid to give the
selected contractor a workable site. The selected contractor needs to be prepared to
implement and maintain the required measures to reduce the amount of exposed
ground. A site maintenance plan should be in place in the event storm water turbidity
measurements are greater than the Ecology standards.

2. All TESC measures for a given area to be graded or otherwise worked shouid be
installed prior to any activity within that area. The recommended sequence of
construction within a given area would be to install sediment traps and/or ponds and
establish perimeter flow control prior to starting mass grading.

3. During the wetter months of the year, or when large storm events are predicted during
the summer months, each work area should be stabilized so that if showers occur, the
work area can receive the rainfall without excessive erosion or sediment transport. The
required measures for an area to be “buttoned-up” will depend on the time of year and
the duration the area will be left un-worked. During the winter months, areas that are
to be left un-worked for more than 2 days should be mulched or covered with plastic.
During the summer months, stabilization will usually consist of seal-rolling the
subgrade. Such measures wilt aid in the contractor’s ability to get back into a work area
after a storm event. The stabilization process also includes establishing temporary
storm water conveyance channels through work areas to route runoff to the approved
treatment facilities.

4, All disturbed areas should be revegetated as soon as possible. If it is outside of the
growing season, the disturbed areas should be covered with mulch, as recommended in
the erasion control plan. Straw mulch provides the most cost-effective cover measure
and can be made wind-resistant with the application of a tackifier after it is placed.

5. Surface runoff and discharge should be controlled during and following development.
Uncontrolled discharge may promote erosion and sediment transport. Under no

donuary 29, 2016 ASSOCIATED EARTH SCIENCES, INC.
FSM/pc— EEI50375A5 ~ Profects\26150375\EE\WP Page 9




Preliminary Subsurface Exploration, Geologic Hazards,
Rose Hiff Property and Geotechnical Engineering Report
Redrmond, Washington Geologic Hazards and Mitigations

circumstances should concentrated discharges he allowed to flow over significant
slopes.

6. Soils that are to be reused around the site should be stored in such a manner as to
reduce erosion from the stockpile. Protective measures may include, but are not
limited to, covering with plastic sheeting, the use of low stockpiles in flat areas, or the
use of straw bales/silt fences around pile perimeters. During the period between
October 1 and March 31, these measures are required.

7. On-site erosion control inspections and turbidity monitoring should be performed in
accordance with Ecology requirements. Weekly and monthly reporting to Ecology
should be performed on a regularly scheduled basis. TESC monitoring should be part of
the weekly construction team meetings. Temporary and permanent erosion control
and drainage measures should be adjusted and maintained, as necessary, at the time of
construction.

8, It is our opinion that with the proper implementation of the TESC plans and by
field-adjusting appropriate mitigation elements {best management practices) during
construction, as recommended by the erosion control inspector, the potential adverse
impacts from erosion hazards on the project may be mitigated.

8.0 C.RITIAL AQUIFER RECHARGE AREA (CARA)

The site is located within wellhead protection Zone 4 of the City of Redmond’s CARA program,
As per the City of Redmond a detailed ground water study is not required for sites within Zone
4. No mitigation measures outside of erosion control BMP’s (best management practices) will
be incorporated into the construction of final design of the project. '

January 29, 2016 ASSOCIATED FARTH SCIENCES, INC.
FSM/pc ~ EE150375A5 — Profects\20150375\EE\ WP Page 10




Preliminary Subsurface Exploration, Geologic Hozards,
Rose Hill Property and Geotechnical Engineering Report
Redmond, Washington Preliminary Design Recommendations

lll. PRELIMINARY DESIGN RECOMMENDATIONS

9.0 INTRODUCTION

Our exploration indicates that, from a geotechnical standpoint, the proposed project is feasible
provided the recommendations contained herein are properly followed. The bearing stratum
is relatively shallow, and conventional shallow foundations should perform well with proper
subgrade preparation. Important geotechnical considerations for the project will include
adequate keying and benching of structural fills that will be placed on slopes, and management
of moisture-sensitive subgrade soils and excavated soils that will be used in structural fill
applications, The following report sections provide specific geotechnical site development
recommendations.

10.0 SITE PREPARATION

Existing vegetation and topsoil should be removed from areas where new buildings, paving, or
other structures are planned. The observed in-place depth of topsoil at the exploration
locations is presented on the exploration logs in the Appendix, and typically ranged from 6 to
18 inches. After the upper 6 to 18 inches is stripped, the surface should be evaluated in the
specific area by proof-rolling to verify a firm and unyielding condition. Topsoil should be
expected to increase in volume by a factor of approximately 1.3 from in-place volume to loose
stockpile volume. After topsoil stripping, remaining roots and stumps should be removed from
structural areas. All soils below finished grade disturbed by stripping and grubbing operations
should be recompacted as described below for structural fill.

Based on our explorations completed for this study, any deep excavations that are planned for
the project should be expected to encounter dense to very dense soil conditions. The
lodgement till sediments are very dense at depth, and excavation progress was slow during our
subsurface exploration program. The lodgement till will be used as structural fill for the
planned grading on the site. Due to the density of these materials in place, a swell factor of
1.0to 1.1 may be used for compacted, in-place material throughout the site. Due to the
variability of the fines content and the density across the site, this is a best estimate of the
potential conditions,

Once excavation to subgrade elevation is complete, the resulting surface should be
proof-rolled with a loaded dump truck or other suitable equipment. Soft, loose, or yielding
areas should be excavated to expose suitable bearing soils. The subgrades should then be
compacted to a firm and unyielding condition as determined by the geotechnical engineer or
their representative, Structural fill can then be placed to achieve desired grades, if needed.
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In our opinion, stable, temporary construction slopes should be the responsibility of the
contractor and should be determined during construction. For estimating purposes, we
anticipate that temporary, unsupported cut slopes in the unsaturated lodgement till less than
12 feet in height can be excavated at angles of %H:1V (Horizontal: Vertical) or flatfer.
Temporary excavations in medium dense weathered soils should be planned at angles of
1H:1V. If steeper slopes are needed, shoring and/or trench boxes should be used. All
permanent cut or fill slopes should be sloped back at no steeper than 2H:1V unless protected
with the use of rockeries or other stabilization methods. These slope angles assume that
ground water seepage is not encountered and that surface water is not allowed to flow across
the temporary slope faces. If ground or surface water is present when the temporary
excavation slopes are exposed, flatter slope angles will be required. As is typical with
earthwork operations, some sloughing and raveling may occur, and cut slopes may have to be
adjusted in the field. in addition, WISHA/OSHA regulations should be followed at all times.

The on-site soils contain high amounts of fine-grained material. The high percentage of
fine-grained material makes them moisture-sensitive and subject to disturbance when wet.
Overall, the soils found on-site are suitable for structural fill, but should be closely monitored
to allow for placement at the optimum moisture content. The contractor must use care during
site preparation and excavation operations so that moisture-sensitive subgrade soils are not
softened. If disturbance occurs, the softened soils should be removed and the area brought to
grade with structural fill. .

11.0 STRUCTURAL FILL

Structural fill will be necessary to establish desired grades in some areas. All references to
structural fill in this report refer to subgrade preparation, fill type, placement, and compaction
of materials, as discussed in this section. If a percentage of compaction is specified under
another section of this report, the value given in that section should be used.

After stripping, planned excavation, and any required overexcavation have been performed to
the satisfaction of the geotechnical engineer/engineering geologist, the surface should be
proof-rolled to verify a firm and unyielding condition. After the exposed ground is tested and
approved, structural fill may be placed to attain desired grades. Structural fill is defined as
non-organic soil, acceptable to the geotechnical engineer, placed in maximum 12-inch loose
lifts, with each lift being compacted to at least 95 percent of the maximum dry density (MDD)
as the standard. In non-structural areas outside of building pads, roadways, and utilities, this
standard may be reduced to at least 90 percent of MDD. In the case of roadway and utility
trench filling, the backfill should be placed and compacted in accordance with current local
codes and standards, The top of the compacted fill should extend horizontally outward a
minimum distance of 3 feet beyond the locations of the perimeter footings or roadway edge
before sloping down at an angle of 2H:1V.
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Where new structural fill will be placed on slopes steeper than 5H:1V, the fill should be keyed
and benched into suitable underlying native soils, The key trench should be at least 8 feet wide
and 3 feet deep, and hillside benches should be cut horizontally as the fill progresses. Hillside
benches should be at least 2 feet wide and typically are less than 8 feet wide.

The contractor should note that any proposed fill soils must be evaluated by AESI| prior to their
use in fills. This would require that we have a sample of the material 72 hours in advance to
perform a Proctor test and determine its field compaction standard. Soils in which the amount
of fine-grained material {(smaller than the No. 200 sieve) is greater than approximately
5 percent (measured on the minus No. 4 sieve size) should be considered moisture-sensitive.
The native soils present on-site consisted primarily of silt and are considered highly
moisture-sensitive. Use of excavated native silts in structural fills is not recommended due to
their very high content of fine-grained material. In addition, construction equipment
traversing the site when the soils are wet can cause considerable disturbance. We recommend
that a select import material consisting of a clean, free-draining gravel and/or sand be used in
structural fill applications. Free-draining fill consists of non-organic soil with the amount of
fine-grained material limited to 5 percent by weight when measured on the minus No. 4 sieve
fraction with at least 25 percent retained on the No. 4 sieve.

A representative from our firm should observe the stripped subgrade and be present during
placement of structural fill to document the work and perform a representative number of
in-place density tests. In this way, the adequacy of the earthwork may be evaluated as filling
progresses, and any problem areas may be corrected at that time. It is important to
understand that taking random compaction tests on a part-time basis will not assure
uniformity or acceptable performance of a fill. As such, we are available to aid the owner in
developing a suitable monitoring and testing program.

12.0 FOUNDATIONS

Spread footings may be used for building support when they are constructed above new
structural fill placed as described above, or by medium dense to very dense native soils. The
foundation bearing stratum, consisting of either medium dense to very dense Vashon
sediments or structural fill placed over these sediments, is relatively shallow and spread
footings may be used for foundation support. The depth to foundation bearing soils ranged
from 1% to 2% feet in all exploration pits. For residential structures, footings may be designed
for an allowable foundation soil bearing pressure of 2,500 pounds per square foot {psf),
including both dead and live loads. With the site soils, higher foundation soil bearing pressures
are possible, but are not expected to be needed for the project. An increase of one-third may
be used for short-term wind or seismic loading. All foundations must penetrate to the
prescribed bearing stratum, and no foundations should be constructed in or above loose,
organic, or existing fill soils.
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Anticipated settlement of footings founded as recommended should be on the order of % inch
or less, with differential settlement of % inch or less. However, disturbed material not
removed from footing trenches prior to footing placement could result in increased
settlements. All footing areas should be observed by AESI prior to placing concrete to verify
that the foundation subgrades are undisturbed and construction conforms to the
recommendations contained in this report. Perimeter footing drains should be provided, as
discussed under the “Drainage Considerations” section of this report.

It should be noted that the area bounded by lines extending downward at 1H:1V from any
footing must not intersect another footing or intersect a filled area that has not been
compacted to at least 95 percent of American Society for Testing and Materials {(ASTM):D 1557.
In addition, a 1%H:1V line extending down and away from any footing must not daylight onto a
slope or cut because sloughing or raveling may eventually undermine the footing. Thus,
footings should not be placed near the edge of steps or cuts in the bearing soils.

13.0 LATERAL WALL PRESSURES

All backfill behind walls or around foundations should be placed as per our recommendations
for structural fill and as described in this section of the report. Horizontally backfilled walls
that are free to yield laterally at least 0.1 percent of their height may be designed using an
equivalent fluid equal to 35 pounds per cubic foot {pcf). Fully restrained, horizontally
backfilled, rigid walls that cannot yield should be designed for an equivalent fluid of 50 pcf,
Walls that retain sloping backfill at a maximum angle of 2H:1V should be designed using an
equivalent fluid pressure of 45 pcf for yielding conditions.

The lateral pressures presented above are based on the conditions of a uniform backfill
consisting of the on-site, natural glacial sediments or imported sand and gravel compacted to
90 percent of ASTM:D 1557, A higher degree of compaction is not recommended, as this will
increase the pressure acting on the walls.

Footing drains must be provided for all retaining and foundation walls, as discussed under the
“Drainage Considerations” section of this report. It is imperative that proper drainage be
provided so that hydrostatic pressures do not develop against the walls. This would involve
installation of a minimum 1-foot-wide blanket drain to within 2 feet of the ground surface
using imported, washed gravel against the walls placed to be continuous with the footing
drain,

January 29, 2016 ASSOCIATED EARTH SCIENCES, INC,
FSM/pr— EF150375A5 — Projects\20150375\EE\ WP Page 14




Preliminary Subsurface Exploration, Geologic Hazards,
Rose Hifl Property and Geotechnical Engineering Report
Redmond, Washington Preliminary Design Recommendations

13.1 Passive Resistance and Friction Factors

Footings cast directly against undisturbed, dense soils in a trench may be designed for passive
resistance against lateral translation using an equivalent fluid equal to 350 pcf. The passive
equivalent fluid pressure diagram begins at the top of the footing; however, total lateral
resistance should be summed only over the depth of the actual key. This value applies only to
footings/keyways where concrete is placed directly against the trench sidewalls without the
use of forms, If footings are placed on grade and then backfilled, the top of the compacted
backfill must be horizontal and extend outward from the footing for a minimum lateral
distance equal to three times the height of the backfill before tapering down to grade. With
backfill placed as discussed, footings may be designed for passive resistance against lateral
translation using an equivalent fluid equal to 250 pcf and the truncated pressure diagram
discussed above.

The allowable friction coefficient for footings cast directly on undisturbed, dense soils may be
taken as 0.36. Since it will be difficult to excavate these soils without disturbance, the soil
under the footings must be recompacted to at least 95 percent of the above-mentioned
standard for this value to apply.

14,0 FLOOR SUPPORT

Crawl space floors could be used if supported on spread foundations. If crawl space floors are
used, an impervious maisture barrier should be provided above the soil surface within the
crawl space. Slab-on-grade floors may be used over medium dense to very dense native soils
or structural fill, as recommended in the “Site Preparation” section of this report. The floor
should be cast atop a minimum of 4 inches of washed pea gravel or washed crushed rock to act
as a capillary break. It should also be protected from dampness by an impervious moisture
barrier or otherwise sealed. Floor slabs that are supported by medium dense to very dense
soils and structural fill should experience % inch or less of settlement.

15.0 DRAINAGE CONSIDERATIONS

Ground water was not observed in any of our exploration pits. However, ground water could
occur seasonally where loose, weathered soils are underlain by dense, unweathered soils.
Ground water could also be present in granular layers within a less-weathered soil unit, Due to
the potential variability of the site soils in terms of composition and density across short
distances, it is difficult to predict where these conditions will occur. Therefore, prior to site
work and construction, the contractor should be prepared to provide subgrade protection and
drainage, as necessary.
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All footing walls should be provided with a drain at the footing elevation. Drains should consist
of rigid, perforated, polyvinyt chloride (PVC) pipe surrounded by washed pea gravel. The level
of the perforations in the pipe should be set at the bottom of the footing at all locations, and
the drain collectors should be constructed with sufficient gradient to allow gravity discharge
away from the buildings. In addition, all foundation walls taller than 3 feet should be lined
with a minimum 12-inch-thick washed gravel blanket provided over the full height of the wall
to within 12 inches of final grade, and which ties into the footing drain. Roof and surface
runoff should not discharge into the footing drain system, but should be handled by a
separate, rigid, tightline drain. In planning, exterior grades adjacent to foundations should be
sloped downward away from the structures to achieve surface drainage. No surface water
discharges should be planned on or above steep slopes,

16.0 PROJECT DESIGN AND CONSTRUCTION MONITORING

We are available to provide additional geotechnical consultation as the project design develops
and possibly changes from that upon which this report is based, We recommend that AESI
perform a geotechnical review of the plans prior to final design completion. in this way, our
earthwork and foundation recommendations may be properly interpreted and implemented in
the design.

We are also available to provide geotechnical engineering and monitoring services during
construction. The integrity of the foundations for buildings and of new pavement depends on
proper site preparation and construction procedures. In addition, engineering decisions may
have to be made in the field in the event that variations in subsurface conditions become
apparent. Construction monitoring services are not part of the current scope of work. If these
services are desired, please let us know, and we will prepare a cost proposal.
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We have enjoyed working with you on this study and are confident that these
recommendations will aid in the successful completion of your project. If you should have any
questions or require further assistance, please do not hesitate to call.

Sincerely,
ASSQCIATED EARTH SCIENCES, INC,
Everett, Washington

\opaal 987707

] Gaﬁﬁ/

Frank 5. Mocker, L.G., L.E.G. Matthew A. Miller, P.E.
Project Geologist Principal Engineer

Attachments:  Figure 1:  Vicinity Map
Figure 2:  Site and Exploration Plan
Appendix: Exploration Logs
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.‘g L3 P8 Iell-graded gravel ang Terms Describing Relative Density and Consistency
£ [%[8;8:| 8| gravel with sand, lits to Density  SPT®blowsffoot
il §- A no fines Vary Loose Otod
2 E SR Poorly "Qr’édéd gravel g?;;s:é Sols  Loose 41010
B i nlotclo ) Mediurn Dense 1010 80
w g2 ﬁ'_g§g§g GP { and gravel with sand, Denss 30 10 50 Test Symbols
= E a aegel fittle to no fines Very Danse =50 G = Grain Size
® [we2| Jofedo . g : Conelat SPT®hbjowsffoot M = Maisture Content
d |8 ™M - onsistenc owsffoo = i
2 |85 A9 ISy gravel and sity Vers ol Y Y g = gtr:erb?rgl Limits
c |5 o® gz G 1wl s y = Chermical
o 15 & g8l S aravel with sand Fine Soft 2104 DD = Dry Density
B el Eldld Grained Solls * yegumsiit  4l08 K = Permeshity
B || argrs : . Eidii 8to 15
& |, 3% Clayay gravel and Vary Stiff 15 to 80
g, “j% N | GG clayey gravel with sand |, Hard =30
g 15 _ _ 1 Component Definitions
§ |g Weli-graded sand and Descriptive Term.  Size Range and Sieve Number
B -‘% o sand with gravel, litle Bouldars Larger then 12"
g £ 8 to no fines Cobhles 3'to 12"
1 O & S Gravel 3"to MNo. 4 (4,75 mm)
| “—3 : E 2 §| PoorIy—g(aged sand Coarse Gravel 3'to 3/4"
@ (o g and sand Witk gravel, Fine Gravel 374 o No. 4 (4.76 mm)
g (B~ I little to o fines Sand No. 4 (4.75 mimi) to No. 200 {0.075 mim)
g 2 2 Coarsa Sand No. 4 (4.75 mm) to No, 10 (2.00 mm)
b % 8L Slity sanc! an Madium Sared No. 10 (2.00 mrm) to No. 40 {425 mm)
g iR silty sand with Fine Sand Mo, 40 {0.425 pm) to No. 200 (0.075 mm)
3 § ) &l gravel , Silt and Clay Smaller than No. 200 (0.075 mim)
1 = ) y
8 155 Clayey sand and | ) Estimated Percentage Moisture Content
§ - clayey sand with grave Component Percentage by Welght Dry -« Absenae of moisture,
T 5 dusly, dry to the touch
T . . e < Slightly Moist - Paroeptibls
ML Sitt, sandy silt, gravelly silt, o 5 10 <12 melstura
i Qme ]
2 % sift with sand or gravel Moist - Damp but no visible
Y foditier 12 10 <30 water ‘
g | &; Clay of low to medium {silty, sandy, graveliy) Vary Moist - Water visible but
] :\f i % lasticlty: s nd not free dl’amlng
& g4 oL |Plastic y; slity, sanay, or . ] : .
= | g gravelly clay, lean clay Very medifier 30 to <80 Wet - Visible free water, usually
% 2 5 . N (silty, sandy, gravetly) from below water teble
= %, _ - Orgapic clay er silt of low Symbols
o s 1 OL {plasticity _ Blows/8" or .
g - Sampler portlon of 6° { Cement grout
5 S o e e e \ / surfaas seal
oy F astic sill, claysy silt, 5l 5 ) Sampler Typs Sy
g ] s 200D W Sampler Lypo
2 o | apa| With micaceaus or ; Spit-gpoon YA & Dascriphion Eggltonlte
E 3 gli;tomacec}us fine sand or | gampler / 3,0" OD Split-Spoon Sampler ki o
21 8% B . < (BPT) o 325" 0D Spli-Spoon Hing Sampler w7 f{blank casing
2 7= A Clay of high plasticity, _ -] 1] section
A BN Bulk sample M3
B | Ea e jsandy or gravelly clay, fat 3,0" OD Thin-Wall Tuba Sampler ;{Soreaned casing
% | o8B Wy jolaywith sand or gravel = (including Shelby tube) ot ter pe
% Eﬂ% 5 : . § Grab Sample ¥ By ‘g:z i:‘;rpack
g G} 2 P o ol
% §' % Orgariic clay or sitt of 0| Porfion not recovered
b &3 %7 N . 5 T -
7 ”]'edf.”T tahigh 1 parcantage by dry weight “ Bepth of ground water
,ﬁféj plasticity ; @ {EPTY Standard Penetration Test .! ATD = At time of driliing
o (ASTM D-1585) 7 Static water lava! (date
zEy RS : P,eat' muck and qther 1 In General Accordance with (5% (et
XY s PT {highly organic sails Standard Pracilce for Desoription Combined USGS syrmbols used for
+ G B ' and Identification of Solls (ASTM D-2488) finas between 5% and 12%
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KCTP3 150375.GPJ January 28, 2016

LOG OF EXPLORATION PIT NO. EP-1

g This log is I?art of the repert prepared by Associated Earth Sciences, Inc, (AESI) for the named ?roj.ect and should be read
£ together with that report for complete interpretation. This summar aﬁplles only 1o the locatlon of this trench at thetime of
3 excavation. Subsurface conditions may change at this location with the passage of time. The data presented are a simpification
s} of actual conditions encounterad.
DESCRIPTION Eley: ~25
Topsoil
[\Very loose, dry, brown, silty SAND, trace gravel; abundant organics (SM). s
1 Weathered Vashon Lodgement Till
Medium dense, moist, light brown, silty SAND, seme fine to coarse rounded gravel, trace organics
2 7 (roots); nonstratified (SM).
3 Vashon Lodgement Till
a Dense, moist, light ollve, silty fine to coarse SAND, trace to some fine to coarse rounded gravel, trace
4 rounded cobbles; slightly less silty with depth; less gravel with depth; sand grades to fine to medium
5 grained; nonstratified to faintly bedded {SM).
6
7
8
9 -
10
Bottom of exploration pit at dapth 1C feet
11 1 Noseepage. No caving.
12
13
14
15
16
17
18

N
[an]

Logged by: FSM
Approved by: JHS

Rose Hill Property
Redmond, WA

e, g 8 s 0ofated
garth snlences

Project No. EE150375A

incorporatsd 7M7M15




LOG OF EXPLORATION PIT NO. EP-2

KCTP3 150375.GPJ January 28, 2016

€ This log is part of the report prepared by Associated Earth Sciences, Inc. (AESI) for the named project and should be read
£ together with that report for complste interpretation. This summarﬁa plies only 1o the location of this trench at the time of
F excavation. Subsurface conditions may change at this localion with the passage of time. The data presented are a simplification
a of actual conditions encountered.
DESCRIPTION Elev: ~247
Topsoil
1 Very loose, dry, brown, silty SAND, trace gravel, abundant organics (SM).
Weathered Vashon Lodgement Till
5 Medium dense, moist, light brown, fine to medium SAND, some silt to silty, trace to some gravel, trace
organics (rootlets) (SP/SM).

3 —

4 Vashon Lodgement Till

5 Dense, moist, light olive, silty fine to medium SAND, seme fine to coarse gravel, trace cobbles;

nonstratified; varies to very silty (SM).

6 —]

7 —]

8 !

9 -
10

Bottom of exploration pit at depth 10 fest

11 | Noseepage. No caving.
12
13 -
14
15
16
17
18
19 -
26

Legged by: FSM
Approved by: JHS

Rose Hill Property
Redmond, WA

assoslated

earth scliences
incetpotated 7TM7M5

Project No. EE150375A




LOG OF EXPLORATION PIT NO. EP-3

€ This log Is part of the report prepared by Assaciated Earth Sciences, Inc. (AESI) for the named ?rojscl and should be read
e together with that report for complete interpretation, This summar¥1 aﬁplies only to the location of this trench at the time of
by excavation. Subsurface conditions may change &l this location with the passage of time. The data presented are a simplfication
[ of actual conditions encountered.
DESCRIPTION Elev: ~232
Topsail
1 Very loose, dry, brown, silty SAND, trace gravel; abundant organics (SM).
Weathered Vashon Lodgement Till
5 | Loose to medium dense, moist, light brown, very silty fine to coarse SAND, trace fine to coarse gravel,
trace organics (roots) (SM). Becomes medium dense at ~2.5 feet.
3 —
4 —
5 —
6 Vashon Lodgement Till
- Dense, moist, light olive, silty fine to medium SAND, trace coarse sand, trace fine to coarse rounded
gravel, trace rounded cobbles; (SM).
g - Varies to some fine to coarse rounded gravel at 7.5 feet.
g ]
10
11
12 Dense, moist light clive, fine to coarse SAND, some silt, trace to some fine to coarse gravel, trace
13 cobbles from 12 to 13 feet (SW/SM).
Becomes silty at 13 feet,
14
Bottomn of exploraticn pit at degpth 14 feet
15 = Ne seepage. No caving.
18 —
17
18
19
26

KCTP3 150375.GPJ January 28, 20168

Logged by: FSM
Appraved by: JH3

Rose Hill Property
Redmond, WA

P> a8800lated Project No. EE150375A
garth sciences
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KCTP3 150375.GPJ January 28, 2018

LOG OF EXPLORATION PIT NO. EP-4

) This log Is part of the report prepared by Associated Earth Sclences, Inc. (AESI) for the named ?roject and should be read
) together with that report for complste interpretation, This summar%aﬁplies only to the location of this trench at the time of
2 excavation. Subsurfaca conditions may change at this location with the passage of time. The data presented are a simplfication
] of actual conditions encountered,
DESCRIPTION Elov: ~208
Topsail
" Very loose, dry, brown, silty SAND, trace gravel; abundant organics (SM).
Weathered Vashon Lodgement Till
5 Medium dense, slightly moist, light brown, very silty fine to coarse SAND, trace gravel, trace cobbles,
trace organics (rootlets); nonstratified (SM).

3 —

47 Al 4.5 feet, strongly iron oxide staining in fine to medium SAND, trace to some silt seams, trace

5 \organics {rootlets); stratified (SP). A

Vashon Lodgement Till
Very dense, moist, olive gray, fine to coarse SAND, some silt to silty, trace to some fine to coarse

6 T rounded gravel; nonstratified (SM).

T —

8 —t

g —
10
11
12
13
14 —
15

Bottom of exploration pit at depth 15 feet

16 1 No soepage. No caving.
17
18
19
20

Logged by: FSM
Approved by: JHS

Rose Hill Property
Redmond, WA

., a8 s5o0¢iated

earth sciences
incorporatsed TM7TM5

Project No. EE150375A




KCTP3 150375.GPd January 28, 2016

LOG OF EXPLORATION PIT NO. EP-5

E This log is part of the report prepared by Associated Earth Sciences, Inc. (AESI) for the named pro{ect and should be read
5 together with that report for complete interpretation. This summary applies only to the location of this trench at the time of
& excavation. Subsurface conditions may change at this location with the passage of time. The data presented are a simplfication
0 of actual conditions encountered.
DESCRIPTION Elev: ~203
Topsoll
1 Very loose, dry, brown, silty SAND, trace gravel; abundant organics {(SM).
Weathered Vashon Lodgement Till
P Medium dense, slightly moist, light brown, silty SAND, trace gravel, trace cobbles, trace organics
(rootlets); sand is fine to medium grained, trace coarse sand (SM).
8 Vashon Lodgement Till
4 Dense 1o very dense, moist, light olive, silty fine to coarse SAND, trace to some gravel, trace cobbles;
nonstratified (SM).

5 ]

6 ]

7 —

8 —

9 —
10
11 —
12 -
13
14
15

Bottom of explaration pit at depth 15 feat

16 & No seepage. No caving.
17
18
19
20

Rose Hill Property
Redmond, WA

P> dasociated Project No, EE150375A
carth sciences

incorpoeraied _ 7715

Logged by: FSM
Approved by: JHS




- KCTP2 150375.GPJ January 28, 2016

LOG OF EXPLORATION PIT NO. EP-6

€ This log is part of the report prepared by Asscciated Earth Sciences, [nc. (AESI) for the named ?roject and should be read
= together with that report for complete interpretation, This summary applies only to the location of this tfrench at the time of
& excavation. Subsurface conditions may change at this location with the passage of time. The data presented are a simplfication
o of actual conditions encountered.
DESCRIPTION Elev: ~203
: Topsoil
’ Very loose, dry, brown, silty SAND, trace gravel; abundant organics (SM).
Weathered Vashon Lodgement Till
5 Medium dense, slightly moist, light brown, silty fing to coarse SAND, trace to some gravel, trace
cobbles, trace organics (roots) (SM).
3 —
4 - Vashon Lodgement Till
Dense to very dense, moist, light olive, fine to coarse SAND, some silt to silty, trace to some fine to

5 coarse rounded gravel, trace cobbles; nonstratified; ranges to some silt with depth {SW/SM).

6 —

7 —

8 -]

9 —
10
11
12 —
13
14 -
15 Bottom of exploration pit at depth 14.5 feet

No sespage. No caving.

16 -
17 -7
18 -
19
20

Rose Hill Property
Redmond, WA

asseciated Project No, EE150375A
earth sclences

incorparated TM7M15

Logged by: FSM
Approved by: JHS




LOG OF EXPLORATION PIT NO. EP-7

& This log is I?art of the repaort prepared by Associated Earth Sciences, Inc. (AESI) for the named project and should be read
e together with that report for complete interpretation, This sqmmar%aﬁplies only to the location of this trench.at the time of
2 excavation. Subsurface condltions may change at this location with the passage of time. The data presented are a simplfication
o of actual conditions encountered.
DESCRIPTION Elev: ~296
Topsoil
4 Very loose, dry, brown, silty SAND, trace gravel; abundant organics (SM).
9 _ Weathered Vashon Lodgement Till
Medium dense, slightly moist, light brown, silty fine to coarse SAND, trace gravel, trace cobbles, trace

5 organics (roots} {SM). :

4 —

5 —

% T More pronounced Iron oxide staining at 6 feet. Becomes dense below 6 feet.

7

Vashon Lodgement Till
g - Dense to very dense, maist, light olive, silty fine to coarse SAND, frace to some gravel, trace cobbles
[ (SM).

10

Bottom of expleration pit at depth 10 feet
1 9 No seepage. No caving.

12

13

15 -
16

17 -

No
[win]

KCTP3 150375.GRJ January 28, 2016

Rose Hill Property
Redmond, WA

»a8s0clatad Project No. EE150375A
earih sciences
incorporated TM715

Logged by: FSM
Approved by: JHS




LOG OF EXPLORATION PIT NO. EP-8

€ This log is part of the report prepared by Associated Earth Sclences, [nc. (AESI) for the named ?roiecl and should be read
= together with that report for complets interpretation. This summa%a plies only to the location of this trench at the time of
& excavation. Subsurface conditions may change at this location with the passage of time. The data presented are a simplfication
a of actual conditions encountered.
DESCRIPTION Eley: ~242
Topsoil
1 Very loose, dry, brown, silty SAND, trace gravel; abundant organics (SM).
5 Weathered Vashon Lodgement Till
Medium dense, slightly moist to moist, light brown, silty fine fo coarse SAND, trace to some fine to

3 coarse rounded gravel, trace cobbles, trace organics (SM).

4

5 | Vashon Lodgement Till

Dense fo very dense, moist, clive gray, silty fine fo coarse SAND, trace o some fine to coarse rounded

5 gravel, frace cobbles (SM).

? |

8 —

g Color varies to greenish olive.
10

Bottom of exploration pit at depth 10 feet

11 -1 No seapage. No caving.
12
13
14
15
16
17
18 —
19 —
20

KCTP3 150375.GPJ January 28, 2016

Rose Hill Property
Redmond, WA

P> 885 0clated Project No. EE150375A
garth sciences
insorporated , TH7TM5

Logged by: FSM
Approved by: JHS




LOG OF EXPLORATION PIT NO. EP-9

€ This log is Ipart of the report prepared by Associated Earth Sclences, Inc. (AESI) for the namad project and should be read
& together with that report for complete interpretation. This summar;{1 aﬁplies only 1o the location of this trench at the time of
& excavation. Subsurface conditions may change at this locaticn with the passade of time. The data presented are a simplfication
Q of actual conditions enceountered.,
DESCRIPTION Elev: ~254
Topsoil
1 Very loose, dry, brown, silty SAND, trace gravel; abundant organics (SM).
Weathered Vashon Lodgement Till
5 Medium dense, slightly moist fo moist, light brown, silty fine to coarse SAND, trace to some fine to
coarse rounded gravel, trace cobbles, trace organics (SM).
3 —]
4 —
5 —
6 Vashon Lodgement Till
7 Dense to very dense, moist, light olive, fine to coarse SAND, some silt to silty, some fine to coarse
gravel, trace cobbles; nonstratified; faintly cross stratified? (defined by faint parting planes) (SW/SM).
8 ]
9 —
10
11
12 —
1 3 —
14 —
15
Bottom of exploration pit at depth 15 feat
16 < No seepage. No caving.
17
18 —
19
26

KCTP3 150375.GRJ January 28, 2016

Rose Hill Property
Redmond, WA

aasociated Project No. EE150375A
garth scisnces
incorporailsed TMTM5

Logged by: FSM
Approved by: JHS




LOG OF EXPLORATION PIT NO. EP-10

KCTPS 150375.GPJ January 28, 2016

= This log is part of the report prepared by Assoclated Earth Sclences, Inc. (AESI) for the named ?roject and should be read
5 together with that report for complete interpretation. This summal aﬁpﬁes only to the location of this trench at the time of
53 excavation. Subsurface canditions may change at this location with the passage of time. The data presented are a simplfication
[ of actual conditions encountered.
DESCRIPTION Elev: ~251
Topsoil
4 Very loose, dry, brown, silty SAND, trace gravel; abundant organics (SM).
5 Weathered Vashon Lodgement Till
Medium dense, slightly moist to molst, light brown, silty fine to coarse SAND, trace to some fine to

3 coarse rounded gravel, frace cobbles, trace organics (SM).

4 Vashon Lodgement Till

5 Dense to very dense, moist, olive, silty SAND, trace to some gravel, trace cobbles; occasional seam of

fine to coarse SAND, some gravel, some silt {SM).

6

7

8

9 .
10

Bottom of exploration pit at depth 10 feet

11 7 Nosespage. No caving.
12
13
14
15
16
17
18
19

o]
[an]

Logged by: FSM
Approved by: JHS

Rose Hill Property
Redmond, WA

P> assaclated Project No. EE150375A
garth sciences _
incorperatesd THTHS




Appendix E

Conveyance and Backwater Calculations

Will be provided with construction documentation and permitting.

Preliminary Drainage Report - Rose Hill Subdivision

Appendix E






Appendix F

1. TESC Plans
2. Sediment Pond and Infiltration Basin WWHM4 Data

3. Temporary Erosion and Sedimentation Control Calculations Summary

Will be provided with construction documentation and permitting.

Preliminary Drainage Report - Rose Hill Subdivision

Appendix F






Appendix G
Operation and Maintenance

Will be provided with construction documentation and permitting.

Preliminary Drainage Report - Rose Hill Subdivision

Appendix G






Appendix H
Bond Quantities

Will be provided with construction documentation and permitting.

Preliminary Drainage Report - Rose Hill Subdivision

Appendix H



