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October 2, 2018
Project No. 170017H001

Lakeside Industries, Inc.
6505 226" Place SE, Suite 200
Issaquah, Washington 98027

Attention: Ms. Karen Deal

Subject: Revised Critical Area Assessment (CAA)
Maple Valley Asphalt Plant
18825 SE Renton-Maple Valley Road
King County, Washington

Dear Ms. Deal:

As requested, Associated Earth Sciences, Inc. (AESI) is pleased to provide this letter-report
containing our revised assessment of the critical areas (geologic hazard areas and aquifer
recharge areas) for the subject site. The original critical area assessment (CAA) was performed
as a requirement by King County Department of Permitting and Environmental Review (KCDER)
for the proposed environmental remediation efforts and future development of the site. This
revision includes additional information to address King County comments, dated April 23,
2018, regarding geologic hazard areas and aquifer recharge areas for the project grading permit
and SEPA review submittal. Our study is based on information provided by Lakeside Industries,
Inc. (Lakeside), David Evans and Associates, Inc. (DEA) and Triad (Triad is now part of DEA)
including advance issue construction plan sets (including stormwater plans) titled “Maple Valley
Asphalt Facility Site Engineering Plan,” Sheet 1 through Sheet 13, dated October 2, 2018, and
“Road Improvements Plan,” Sheet 051 through 055, dated September 26, 2018.

Written authorization to proceed with the CAA and this revision was granted by Ms. Karen Deal
and our study was accomplished in general accordance with our proposals dated January 13,
2017 and May 17, 2018. Our scope of work included a review of readily available information
including in-house resources, municipal records, geologic maps, and historical aerial
photography and site reconnaissance. AESI also performed subsurface exploration onsite for a
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proposed stormwater infiltration facility under a separate proposal, dated January 16, 2018.
Results of our subsurface exploration is presented in a separate report, dated October 2, 2018
(AESI, 2018).

This letter-report has been prepared for the exclusive use of Lakeside 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 engineering geology
practices in effect in this area at the time our letter-report was prepared. No other warranty,
express or implied, is made. It must be understood that no recommendations or engineering
design can yield a guarantee of stable slopes. Our observations, findings, and opinions are a
means to identify and reduce the inherent risks to the owner.

The location of the site is shown on Figure 1, and the various key features discussed below in
this letter-report are shown on the attached “Site Plan” (Figure 2).

SITE DESCRIPTION

The subject property consists of approximately 25 acres and is located at 18825 SE
Renton-Maple Valley Road along the south side of the Renton-Maple Valley Highway, opposite
the Cedar River, east of Renton, Washington. The parcel is irregularly shaped with a smaller
“panhandle” on the east side. The parcel is bordered to the west, south, and east by
undeveloped lots. Steep, undeveloped north to northwest-facing slopes up to approximately
320 feet tall with gradients of between 20 and 75 percent are located within the southern and
eastern panhandle portion of the property and extend up beyond the property line to the south
and southeast. The topography within the remainder of the property, is relatively level, graded,
and contains a large fill pad.

The site is currently vacant, and all previous business-related structures have been removed.
A well house for Group B Water System No. AB892 exists on the southwest portion of the
property south of the fill pad. A large soil stockpile, partially vegetated, of on-site origin, is
located on the east side of the property and a small soil stockpile is located on the southeast
corner of the fill pad. Wetlands and streams are identified (by others) along the perimeter of
the fill pad and the base of slopes. Stream A travels down the slope from the south and flows
into Stream B at the base of the slope. Wetland A is the headwaters for Stream B, which flows
west along the base of the slope to the confluence with Stream A, then flows north along the
western edge of the fill pad (Figure 2). Portions of the existing fill pad are within the buffers of
the identified streams and wetlands.

PROJECT DESCRIPTION
The previous activities on the site have led to contamination of the soil and groundwater. The

first proposed activity on the property includes remediation of the site by removing the
contaminated soil from the site. AESI has prepared this report with the understanding that
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environmental cleanup activities will be performed in accordance with Washington State
Department of Ecology (Ecology) standards prior to the proposed development. After
remediation, our understanding is the lower portion of the site will be developed into an
asphalt plant. The asphalt plant will consist of drive lanes, aggregate stockpiles, aboveground
storage tanks, mixing and crushing machinery, and a small office building. Based on
conversations with Lakeside, the proposed development for the site includes asphaltic concrete
surfacing of the entire lower region of the site. They plan to utilize secondary containment for
all their aboveground tanks.

Stormwater management for the project is designed in accordance with the 2016 King County
Surface Water Design Manual (KCSWDM). Current stormwater plans indicate that stormwater
from the proposed developed portion of the site including pavement will be conveyed to lined
biofilter swales on the western and northern edges of the pavement and the southern edge of
Highway 169. From the biofilter swales, stormwater will be conveyed via closed piping systems
in the following sequence: 1) two oil/water coalescent plate separators, 2) a water quality
pre-settling vault, 3) a large sand filter, and 4) an infiltration Stormtech chamber system located
near the northeast corner under pavement (Figure 2). Roof runoff from the office will be
conveyed to the infiltration facility and roof runoff from the covered portion of the proposed
pavement will be conveyed to a lined biofilter swale.

The remaining portions of the property south, west, and east of the proposed pavement
include undeveloped slopes and existing fill pad areas within the stream and wetland buffers.
Current plans indicate stormwater generated from these areas will be collected in swales,
French drains, or existing drainages and ultimately discharge to the Cedar River via Stream B
(stormwater from the south and west) and via a culvert under Highway 169 (stormwater from
the east). Figure 2 shows elements of the proposed development and stormwater plan, and
identifies streams, wetlands, and their buffers established by others.

LITERATURE REVIEW
Aerial Image Review

AESI reviewed topographic and other pertinent information contained at the King County iMAP
website!. AESI reviewed aerial photographs of the site and surrounding area available at the
iMAP website dating from 1936 to 2017 and a 1990 aerial photograph on Google Earth. Of the
images reviewed, no definitive indications of recent large-scale landslides were noted on the
property. Grading and soil stockpiling has occurred on the eastern panhandle at the base of the
steep slopes as observed in 1936 through 2017 aerial photography.

! King County iMAP (www.kingcounty.gov/services/gis/Maps/imap.aspx)
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LiDAR (Light Distance and Ranging)

As part of our critical areas assessment, we reviewed LiDAR (Light Distance and Ranging)
imagery of the site and vicinity. LiDAR provides high resolution topographic aerial images of the
ground surface. The LiDAR imagery can detect large-scale geomorphic features, such as
landslides, even in heavily vegetated areas like the subject site. We observed bowl-shaped, or
arcuate features within the sloping area of the southern portion of the property. These
features can be indicative of groundwater discharge and/or evidence of small-scale landslides
since the last glaciation period. There was likely deposition of a fan at the toe of slope from the
erosion and sediment transport of material derived from the bowl-shaped geomorphic
features. However, evidence of a fan has likely been obscured by site grading activities. The
courses of Streams A and B appear to have been modified by berming to direct flow to the
western margin of the site.

Geologic Maps

Based on review of the published geologic map titled Surficial Geologic Map of the Maple Valley
Quadrangle, King County, Washington by D.B. Booth, dated 1995 (Booth, 1995), the steep
slopes located within the southern portions of the site are underlain by glacially consolidated
Vashon-age glacial till, Vashon advance outwash, and pre-Vashon, undivided glacial and
non-glacial deposits. Per the referenced geologic map, the older pre-Vashon sediments
generally consist of dense to very dense till, sand and gravel with minor silt, clay, and peat.
Vashon advance outwash consisting primarily of sand and gravel with variable amounts of silt
are shown on the map in the upper to mid-slope region immediately south of the property
boundary. A small area of Vashon advance outwash is mapped onsite near the southeastern
project boundary. The younger higher elevation Vashon-age glacial till sediments mantle the
upland areas upslope of the site, and generally consist of an unsorted mixture of clay, silt, sand,
and gravel, deposited directly by the advancing Vashon-age glacier. The low-lying areas of the
site and vicinity extending from the base of the steep slopes north to and beyond the site
boundary are mapped as Quaternary alluvium. These deposits are described as loose, stratified
to massively bedded fluvial silt, sand, and gravel. Holocene mass wasting deposits are mapped
on the slope in the southern portion of the site. The mass wasting deposits are most likely
deposited on the site by small landslides or sediment transfer from the southern drainage
channels. Figure 3 shows geology of the site and surrounding area, adapted from Booth (1995).

Environmental Site Assessment

AESI was provided a Phase | Environmental Site Assessment Report (ESA) from Farallon
Consulting (Farallon) dated April 19, 2016. The report discusses the historical use of the site
and the recognized environmental conditions (RECs) identified onsite through review of
historical documents and a site reconnaissance. We were also provided a letter from Farallon
dated September 1, 2016 which depicts the discovery of an environmental release onsite and
the planned independent cleanup of petroleum hydrocarbon constituents. Associated with this
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work we were provided copies of seven monitoring well logs attached as Appendix A. Upon
receiving a grading permit from King County, Lakeside plans to excavate and remove the
contaminated soil from the site. We understand that Farallon will provide environmental
services for the project. AESI has prepared this study with the understanding that
environmental cleanup activities will be performed in accordance with Ecology standards prior
to the proposed development.

GEOLOGIC RECONNAISSANCE

A geologic reconnaissance of the property was done by AESI on January 23, 2017 and June 28,
2018. The predominant geomorphic features of the site consist of an imported fill pad
overlying alluvial soils on which the existing development and proposed new development are
situated. The site is bordered by steep slopes to the south and southeast. AESI observed an old
road located on the east side of the site. The road climbs up from the main pad at an
approximate elevation of 180 feet to a relatively level bench at an elevation of 220 feet. The
bench is located on the southern portion of the site near the base of steep slopes.

On the west edge of the bench, we observed Stream A as labeled on Figure 2. The drainage
channel of Stream A is oriented generally north-south onsite. Stream A enters the site from the
south, flows north past the bench then curves to the west. Stream A combines with Stream B
at the base of the slope and continues north along the western edge of the site.

A well house for the on-site Group B well (Water System No. AB892) was observed on the
southwestern portion of the site near the base of the slope. According to Washington State
Department of Health (DOH) records, an irrigation well, formerly Group B Water System 38640,
exists on the northeastern portion of the site (see “Groundwater Wells and Use” section
below). No indication of the wellhead for the irrigation well was observed in the northeastern
portion of the site.

The steep slopes located on the southern portion of the property, except for the bench, were
observed to contain a moderately dense vegetative growth consisting of young to mature,
mostly straight-trunked evergreen trees, deciduous trees, and a moderately well-developed
undergrowth of native shrubs and blackberry brambles. We did not observe seepage on the
slope where traversed with the exception of Streams A and B.

The slope that extends up to the southeast does not appear to be forming the same arcuate
features as are observed to the south and were observed to be fully vegetated with trees and
underbrush. Few evergreen trees were observed mainly near the top of slope. Predominantly
deciduous trees were observed on the slope face. No bare, unvegetated areas were observed.
No back-rotated trees were observed. A few curved tree trunks were observed on the slope
that may indicate slow creep. No obvious signs of significant slope failure were observed on
the slopes immediately southeast of the site.
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During our geologic reconnaissance of the site and vicinity, we did not observe tension cracks or
other indications of recent slope instability.

ENVIRONMENTALLY CRITICAL AREAS

AESI assessed erosion, landslide, steep slope, coal mine, and seismic hazard areas, and critical
aquifer recharge areas. Erosion, landslide, and steep slope hazard areas are presented on
Figure 4. Figure 5 presents critical aquifer recharge area data.

Erosion Hazard

Soils and Desighated Erosion Hazard Areas

King County Code (KCC) 21A.06.415 defines an erosion hazard area as an area underlain by soils
that is subject to severe erosion when disturbed. These soils include, but are not limited to, those
classified as having a severe to very severe erosion hazard according to the United States
Department of Agriculture Soil Conservation Service, the 1990 Snoqualmie Pass Area Soil Survey,
the 1973 King County Soils Survey or any subsequent revisions or addition by or to these sources
such as any occurrence of River Wash ("Rh") or Coastal Beaches ("Cb") and any of the following
when they occur on slopes inclined at fifteen percent or more:

The Alderwood gravely sandy loam ("AgD");

The Alderwood and Kitsap soils ("AkF");

The Beausite gravely sandy loam ("BeD" and "BeF");
. The Kitsap silt loam ("KpD");

The Ovall gravely loam ("OvD" and "OvF");

The Ragnar fine sandy loam ("RaD"); and

. The Ragnar-Indianola Association ("RdE").

AITMOO®>

The sloping portions of the property, identified on Figure 4, have a high risk of erosion and
classify as erosion hazard areas. These areas are underlain by Alderwood and Kitsap soils (AkF)
on 25 to 70 percent slopes derived from glacial till and glacial lake deposits. A small portion of
the property, in the southeast corner, is underlain by Alderwood gravelly sandy loam on 8 to
15 percent slopes.

The existing and proposed development area is identified as Urban Land by the United States
Department of Agriculture’s Natural Resource Conservation Service (USDA-NRCS) Web Soil
Survey. Pre-development or historical soils of this area are not identified by available USDA-
NRCS soils maps. Based on the surrounding soil units and AESI’s subsurface exploration (AESI,
2018), the pre-development soils of the site labeled Urban Land are likely Pilchuck loamy fine
sand (Pc) and/or Puyallup fine sandy loam (Py). The parent material is gravelly and sandy
alluvium for Pc and alluvium for Py and both soils formed on nearly flat terraces and flood
plains. According to the soil survey, soil units Pc and Py have the following properties: 1) a
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“slight” erosion hazard indicating little or no erosion is likely, and 2) Group A hydrologic soil
group having a high infiltration rate, are well drained to excessively drained with a high to very
high capacity to transmit water (USDA-NRCS, 2017). This is consistent with AESI’s on-site
explorations (AESI, 2018). In our opinion, this portion of the site has a low risk of erosion.

Proposed Stormwater Facilities

Portions of the existing fill pad are within wetland and stream buffers, south and west of the
proposed development. Plans indicate enhancement of wetland/stream buffers is proposed.
The areas to the south and west where enhancement is proposed are not considered erosion,
landslide, or steep slope hazard areas, however they are located within buffers to those hazards
(Figures 2 and 4). In addition, swales and French drains are proposed immediately
east/southeast of the proposed pavement within the buffer of erosion, landslide, and steep
slope hazard areas, to intercept stormwater generated east of the proposed pavement from
non-pollution generating surfaces (NPGS). In our opinion, installation of drainage
facilities/conveyances to enhance drainage within the buffer is appropriate and significant
adverse impacts to the erosion, landslide, or steep slope hazard areas are not anticipated.

The proposed stormwater infiltration system facilities and biofilter swales are not located
within erosion, landslide, or steep slope hazard areas or their buffers (Figures 2 and 4) and
impacts to those hazard areas are not anticipated by the proposed infiltration system.

General

At the time of our site visit, flows in Stream A and B were fully contained within the drainage
channels. However, it should be noted that future changes in the condition of stream drainages
such as landslides in the steep slope areas adjacent to the stream or increased erosion of the
banks of the stream and increased sediment deposition within the channel may cause drainage
courses to change. Mitigation to protect structures may be necessary to account for changes to
the drainage course over time.

In AESI’s opinion, the proposed environmental remediation efforts and proposed development,
within the northern portion of the site, has a low risk of erosion and should not increase the
erosion of the nearby slopes.
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Landslide Hazard

Per KCC 21A.06.680, a landslide hazard area is an area subject to severe risk of landslide, such
as:

A. An area with a combination of:
1. Slopes steeper than fifteen percent of inclination;

2. Impermeable soils, such as silt and clay, frequently interbedded with granular soils,
such as sand and gravel; and

3. Springs or ground water seepage;

B. An area that has shown movement during the Holocene epoch, which is from ten
thousand years ago to the present, or that is underlain by mass wastage debris from
that epoch;

C. Any area potentially unstable as a result of rapid stream incision, stream bank erosion
or undercutting by wave action;

D. An area that shows evidence of or is at risk from snow avalanches;

E. An area located on an alluvial fan, presently or potentially subject to inundation by
debris flows or deposition of stream-transported sediments.

The sloping portions of the property to the south, southeast, and east are considered landslide
hazard areas, as identified on Figure 4, due to a combination of steepness, height, continued
erosion, shallow slides evidenced by the geomorphology (southern portion), mapped landslides
(eastern portion, Figure 4), seepage/wetlands at the base of slopes, and presence of
low-permeable units on the slope as indicated by the referenced geology map (Booth, 1995).

A deep-seated historical landslide is mapped by King County on the slope above the eastern
panhandle and the mapped landslide mass covers a portion of the panhandle (Figure 4). This
area is also identified by King County as a potential landslide hazard area. Portions of the eastern
panhandle are identified as a wetland. Development is not proposed on the panhandle portion of
the site or within a 100-foot buffer of the mapped landslide toe.

Based on review of the existing literature, and observations of site conditions during our recent
geologic reconnaissance of the property, the risk of damage to the existing and proposed new
structures by deep-seated landslide activity is low, in AESI’s opinion.

The slopes to the southeast of the site are greater than 40 percent with a total height of
approximately 200 feet. King County has identified this slope as having a severe potential for
shallow debris slides. Shallow debris slides are typically shallow in depth and small in lateral
extent. AESI observed this slope to be well vegetated and did not observe obvious signs of slope
instability. Currently, the proposed office, control house, and other major processing elements
are located more than 100 feet from the landslide hazard area along the southeastern portion
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of the property. In our opinion, the proposed locations of these structures in relation to the
landslide hazard area is adequate.

A reduced buffer of approximately 35 feet is currently proposed between the steep
slopes/landslide hazard area and the edge of pavement, the Reclaimed Asphalt Pavement (RAP)
stockpiles, and crusher. We recommend a minimum setback and buffer of 30 feet from these
development features and the southeastern steep slope/landslide hazard area identified on
Figure 4.

The steep slopes located south of the site are underlain by Holocene-age mass wasting deposits
(Figure 3). It appears the mass wasting deposits were derived from underlying dense to very
dense glacially consolidated, generally coarse-grained sediment based on published geologic
mapping. It should be noted that the upper several feet of these dense sediments can be
loosened by precipitation, freeze/thaw, animal burrowing, and foot traffic. The loosened soils are
subject to mass wasting events including relatively shallow landslides. Loosened soils may also
migrate down the steep slope via gravity forming an accumulation of colluvium at the slope toe.
Shallow slides usually occur during seasonally wetter periods of the year. Based on the distance
of the proposed development from the southern slopes, the presence of the deep drainages at
the base of these slopes creating catchments for any potential small-scale slide debris, and
previous grading that has occurred to create the “bench”; the risk of damage to the proposed
development by shallow slides originating on the southern slope is low, in AESI’s opinion.
Figure 2 shows a 50-foot wetland buffer zone extending onto the site from the base of the slopes.
In our opinion, an additional 15-foot building setback for a combined buffer/building setback
distance of 65 feet is appropriate to account for runout from the identified landslide hazard or
debris flow hazards related to Stream A.

Steep Slope Hazard

According to KCC 21A.06.1230, a steep slope hazard area is defined as an area on a slope of forty
percent inclination or more within a vertical elevation change of at least ten feet.

Portions of the site to the south, southeast, and on the eastern “panhandle” classifies as steep
slope hazard areas since slope gradients exceed 40 percent and the slope heights range from
about 200 feet to over 300 feet (Figure 4).

The proposed control house and other major processing elements are located more than
100 feet from the toe of the steep slopes along the southern portion of the property. The
proposed RAP stockpiles and crusher are located approximately 35 feet from the toe of the
steep slope hazard area to the southeast. Based on our observations in the field, the southeast
slope is not eroding at the same rate as the slopes to the south and has denser vegetation. We
recommend a minimum setback and buffer of 30 feet from the toe of the southeastern slope to
allow for catchment of the weathered zone deposits that may release over time. Alternatively,
the setback and buffer may be reduced to 15 feet in combination with a low wall constructed at
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the toe of slope to provide debris catchment. The wall should be no taller than 4 feet in height
and can be constructed as a cast-in-place concrete wall or a large segmental concrete block wall
(Ultra Blocks or Redi-Rock for example). The wall is intended to provide catchment for loose
surface soils. The area behind the wall should be periodically cleared of accumulated soils.

Coal Mine Hazard

According to KCC 21A.06.200 a coal mine hazard area is defined as an area underlain or directly
affected by operative or abandoned subsurface coal mine workings.

As part of our study, we conducted a review of historic coal mining maps on file with the
Washington State Department of Natural Resources (DNR). Review of the readily available
maps and the data indicates that the entrance of the New Black Diamond Mine also known as
the Indian Mine owned and operated by the Pacific Coast Coal Company was located on this
property. The maps indicate two openings located near the base of the southern slope at the
west and east ends of the “bench.” The maps show the mine entrances extending into the
hillside to the southwest and southeast, respectively, and extending offsite.

Based on the review of the readily available information the workings appear to extend offsite
to the southwest. Therefore, it is AESI’s opinion that the proposed remediation and eventual
development will not be underlain by the abandoned subsurface coal mine workings. The mine
shaft maps that we reviewed only showed workings beneath the slope of the property,
therefore development of the lower regions of the site should be unaffected.

Seismic Hazard

Seismic hazards are defined by KCC 21A.06.1045 as an area subject to severe risk of earthquake
damage from seismically induced settlement or lateral spreading as a result of soil liquefaction
in an area underlain by cohesionless soils of low density and usually in association with a
shallow ground water table.

Liquefaction is a process through which unconsolidated, saturated, granular soil loses strength
as a result of vibrations, such as those which occur during a seismic event. Liquefaction can
result in deformation of the sediment and settlement of overlying structures. Areas most
susceptible to liquefaction include those areas underlain by non-cohesive silt and sand with low
relative densities, accompanied by a shallow water table. The site is mapped by King County as
a moderate to high liquefaction hazard potential. The geologic map of the area indicates
alluvial soils which support the County’s designation.

AESI has reviewed the available subsurface information from the environmental investigations
onsite which described the soil encountered as being cohesionless. However, there was limited
information regarding the density except from 12.2 to 19 feet on the MW-1 log, and 15.5 to
20 feet on the MW-5 log. In both instances, they noted a loose consistency. Among all the
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monitoring wells installed onsite groundwater elevations were recorded ranging from 2 to
10% feet below the ground surface. Based on the reviewed information it is AESI’s opinion that
the site classifies as a seismic hazard area, and further study should be done to evaluate the
probability and magnitude of seismically induced settlement during a design-level earthquake
event.

The project site is located within a zone of shallow bedrock referred to as the Seattle Uplift.
The Seattle Uplift is bounded on the south by the Tacoma Fault Zone (TFZ) located
approximately 12 miles southwest of the site, and on the north by the main strand of the
Seattle Fault Zone (SFZ) located approximately 8 miles north of the site. Recent studies of the
SFZ and the TFZ have concluded that certain fault splays within these fault zones are active
(evidence of seismic activity in the last 11,000 years). Based on the distance of the TFZ from
the site, it is AESI’s opinion that the risk of damage from surface fault rupture along any of the
known fault splays associated with this fault is low.

The Seattle Fault is understood to consist of a fault zone typically approximately 1 to 2 miles
wide, with displacement distributed across multiple fault “strands” within the fault zone. The
SFZ extends west to east from approximately Bremerton to Fall City. Displacements within the
SFZ occur along discreet strands within the relatively large fault zone. Current research
indicates that the Seattle Fault has locally offset Quaternary sediments, which indicates that
within the geologic time frame the fault zone is active or potentially active; an active fault is
one that has ruptured in the last 11,000 years and a potentially active fault is one that has
ruptured in the Quaternary (last 2.1 million years). Recent studies have focused on fault splays
within the northern portion of the SFZ, referred to as the “deformation front,” where evidence
of recent faulting is more prevalent. The southernmost known fault splay within the SFZ is
mapped approximately 2 miles northeast of the site. This fault splay is inferred based on
geophysical studies. Other specific data pertaining to this fault are limited. Based on AESI’s
review of published data pertaining to the SFZ, and the distance of the SFZ from the site, we
conclude that the risk of surface fault rupture related to known fault splays within the SFZ is
low.

Review of the Geologic Map of the Tacoma 1:100,000-scale Quadrangle, Washington dated
November 2015 and compiled by Eric J. Schuster and others, indicates an east-west-trending,
north-dipping normal fault is mapped to the east of the site. The fault reportedly displaces
early Eocene to early Oligocene (~33 million years old) Renton Formation bedrock. The fault is
shown as concealed beneath Vashon-age lodgement till east and west of its mapped location.
Data pertaining to this fault are limited. We have not identified any other specific information
regarding this fault during our research of published geologic references. Given the fault is not
shown to have displaced Vashon lodgement till dating around 15,000 years old, it is AESI’s
opinion that the fault is not considered active and presents a low risk of damage to the site due
to fault rupture.
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CRITICAL AQUIFER RECHARGE AREAS (21A.24.316)

Critical Aquifer Recharge Areas (CARAs) are defined by KCC 21A.06.253C as “an area designated
on the critical aquifer recharge area map adopted by KCC 21A.24.311 that has a high
susceptibility to ground water contamination or an area of medium susceptibility to ground
water contamination that is located within a sole source aquifer or within an area approved in
accordance with Chapter 246-290 WAC as a wellhead protection area for a municipal or district
drinking water system, or an area over a sole source aquifer and located on an island
surrounded by saltwater. Susceptibility to ground water contamination occurs where there is a
combination of permeable soils, permeable subsurface geology and ground water close to the
ground surface.”

Portions of the site have a Sole Source Aquifer (SSA) designation by the U.S. Environmental
Protection Agency (EPA) to protect the City of Renton well fields. In addition, portions of the
site are within the wellhead protection area of the King County Water District #90 (KCWD#90)
well field. King County has designated portions of the site as CARA Category 1 and 2 based on
King County’s susceptibility rating of the soils and because they are located within SSA and
wellhead protection areas. According to King County, portions of the site have a high
susceptibility rating for contamination.

This letter-report provides information to address the following topics, which satisfy the
reporting needs and critical aquifer recharge area development standards for this site, in our
opinion.

e Available information regarding geologic and hydrogeologic characteristics of the site,
including the surface location of all critical aquifer recharge areas located onsite or
immediately adjacent to the site, and permeability of the unsaturated zone.

e Groundwater depth, flow direction, and gradient based on available information.

e Currently available data on wells and springs within % mile of the project area.

e Locations of other critical areas, including surface waters, within % mile of the project
site.

e Available historic water quality data for the area to be affected by the proposed activity.

e Groundwater quantity and quality impacts and proposed mitigations (best management
practices [BMPs]).
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Physical Setting and Topography

Physical Setting

The surface location of the CARAs, SSA, and wellhead protection areas for KCWD#90 and
Renton well fields in relation to the project site are shown on Figures 1 and 5. The site lies
within King County designated CARA Category 1 and 2, EPA designated SSA, and wellhead
protection areas for KCWD#90 wells. In addition, the Cedar River lies approximately 150 feet to
the north of the northern property boundary, across SE Renton-Maple Valley Road. Delineated
wetlands and streams, and their associated buffers are present to the west, south, and east of
the development area.

Topography/Geology

As described in the “Literature Review” section of this letter-report, the steep slopes located
within the southern portions of the site are underlain by mass wasting deposits, glacially
consolidated Vashon-age glacial till, Vashon advance outwash, and pre-Vashon, undivided
glacial and non-glacial deposits. The low-lying areas of the site and vicinity extending from the
base of the steep slopes north to and beyond the site boundary is mapped as Quaternary
alluvium which is described as loose, stratified to massively bedded fluvial silt, sand, and gravel.
The lithologic descriptions contained in the exploration logs completed by AESI (AESI, 2018) and
boring logs completed by Farallon (Appendix A) are in general agreement with geologic
mapping (Booth, 1995).

Groundwater Depth, Flow Direction, and Gradient

Farallon’s monitoring well logs and Groundwater Contours Map (Appendix A) depict a generally
northeast-trending groundwater flow direction, with a gradient of approximately 0.06 to
0.08 feet vertical, per foot horizontal (ft/ft). Groundwater was encountered during drilling at
depths of approximately 9 to 10 feet below ground surface (bgs) in monitoring wells MW-1
through MW-6, and at 2 feet bgs in MW-7. The sand and gravel deposits described in Farallon’s
logs are interpreted to represent Holocene younger alluvium (Qyal) described in Booth, 1995.
The Qyal sediments are described as moderately sorted deposits of cobble gravel, pebbly sand,
and sandy silt. In bulk, these deposits would have moderate to high permeabilities, depending
in part on the degree of sorting and silt content. AESI’s explorations and infiltration rate testing
are in general agreement with the lithologic descriptions above and indicate the alluvium in the
area of the infiltration rate test had high to very high permeability (AESI, 2018).

Groundwater Wells and Use

Available well and water system data was obtained from online databases at DOH, Ecology, and
from wellhead protection plans for the Group A water systems. The site is within the 5-year
and 10-year wellhead protection areas for the Group A KCWD#90 wells. The site is not located
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within the wellhead protection area for the City of Renton Group A systems, but it is within the
SSA associated with those wells. Four Group B water systems or their assigned time of travel
are located within a 1,320-foot (% mile) radius of the site, including the on-site Group B system.
Records for one domestic well within the %-mile radius were obtained from the Ecology water
well database. Each water system or well is discussed below. Water system records and well
logs are included in Appendix B.

Sole Source Agquifer (SSA) and City of Renton Wellhead Protection Areas

The primary source of the Renton municipal water supply is the Cedar Valley Aquifer. Portions
of the Cedar Valley Aquifer have been designated a SSA by the EPA for the City of Renton wells
in 1986. This includes the alluvial sediments of the site which encompasses the entire
developed area and proposed development area of the site. The City of Renton petitioned and
was granted SSA status and protection by the EPA. According to the City of Renton Wellhead
Protection Plan (Renton, 2012), the designation helps to protect the aquifer.

The City of Renton delineated groundwater capture zones (1-year, 5-year, and 10-year
time-of-travel (TOT) zones) to their Group A wells to comply with DOH requirements of
Washington Administrative Code (WAC) 246-293-135(3). The 10-year TOT in relation to the site
is depicted on Figure 1. The capture zones were delineated using a combination of
groundwater flow (MODFLOW) and particle tracking modeling and were presented in the
Wellhead Protection Plan (Renton, 2012). The project site is over 9,000 feet outside and
upgradient of the 10-year TOT (Figure 1). Based on the distance between the project site and
the modeled 10-year TOT as well as the proposed stormwater management plan, it is our
opinion that the project will not have a significant adverse impact on the City of Renton Cedar
Valley Aquifer water source.

King County Water District # 90 (KCWD#90) - Group A Water System

The wellhead protection plan for KCWD#90 Water System No. 41150 delineated groundwater
capture zones (1-year, 5-year, and 10-year TOT zones) to their Group A wells to comply with
DOH requirements of WAC 246-293-135(3). The capture zones were delineated using a
combination of groundwater flow and particle tracking modeling. The TOT zones are shown on
Figure 5, as presented in the wellhead protection plan (Pacific Groundwater Group [PGG],
2014). The majority of the subject property lies within the jurisdictional 10-year TOT Group A
water system 41150. The northwest corner of the site is within the 5-year TOT. The water
system, owned by KCWD#90, is served by a well field which includes three wells: Wojewodski
Well 1, Well 2 APP301, and Well 3 BCS873. Well logs for Wells 2 and 3 are included in
Appendix B. The well log for Well 1 was not available from Ecology’s well log database. The
well field is located approximately %2 mile northwest, on the other side of the Cedar River from
the subject property within the Cedar River Valley.
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The DOH and King County online databases have assigned TOT for KCWD#90 Water System
41150 that are based on assumed capture zones that have not been modeled. These capture
zones have not been updated to the modeled TOTs presented in the wellhead protection plan
(PGG, 2014) and indicate the site is located within the 1-year and 5-year TOT.

Group B Water Systems

Water System No. AB892 - This water system is on the subject property, identified as Goodnight
Properties Water System. The well is identified with Ecology well tag no. AFJ613. The well is
50 feet deep, and at time of drilling, had a static water level of 2 feet bgs. The well is
completed with a 4-inch liner, and is screened from 30 to 50 feet deep. The system is listed as
having a capacity of 20 gallons per minute (gpm), with one approved connection.

Water System No. 52451 - This water system is located west of the subject property with the
system name identified as Muralt, Ted, owned by Richardo Ramacho. The water system is
located at 17823 Renton-Maple Valley Highway. A small portion of the water system’s assigned
TOT radius intersects the %-mile radius from the subject site. This water system has two
approved connections. The well log indicates the well was installed in 1980 to a total depth of
22 feet bgs, with an open bottom completion. The static water level shown on the well log is
3 feet bgs. The well location shown on Figure 5 is at the parcel level.

Water System No. 38128 - There is no well address, well tag, or parcel number listed for this
water system. The well depth is listed as 11 feet, and it is located in the SE %, SE %, Township
23N, Range 6E, which is east of the subject property. The system owner name is Kenny's
Service Station, listed at 18015 Maple Valley Highway, which is located to the west of the
subject property. The system is listed as having eight active connections and no approved
connections.

Water System No. 46980 - This water system is located west of the subject property with the
system name identified as Cedar Rapids Grocery, owned by George McCall. The water system is
located at 18015 SE Renton-Maple Valley Highway. A small portion of the water system’s
assigned TOT radius intersects the %-mile radius from the subject site. This water system has
nine approved connections. The well log indicates the well was installed in 1987 to a total
depth of 18 feet bgs, with an open bottom completion. The static water level shown on the
well log is 7 feet bgs. The well location shown on Figure 5 is at the parcel level.

Domestic Well

Well No. 1556680 - The well log indicates the well is owned by Chuck Vowell on Parcel No.
1923069016, immediately adjacent to the subject property to the east at 15905 190™ Avenue
SE. The well is completed with an open bottom, at a depth of 75 feet bgs. Static water level
was 55 feet bgs. The well log shows hardpan extending to a depth of 47 feet, under which is
sand and gravel to a depth of 70 feet. The sand and gravel unit is underlain by sandstone at this
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depth. The well location on Figure 5 is shown to the parcel level but the exact location on the
parcel is unknown.
Irrigation Well

Water System No. 38640 - DOH records indicate that Group B Water System 38640 is owned by
King County Shop #2. As described in the paragraphs below, the well associated with this water
system has been reclassified as an irrigation well. No well address is provided, and no well log
or Ecology well ID is provided in the DOH online database. The well depth is listed as 35 feet.
The DOH describes five active connections and undetermined approved connections. The DOH
location information for this well is limited to the quarter-quarter section.

The title report for the subject property included a covenant document entitled Declaration
of Covenant to Acknowledge Use of a Well for Irrigation Purposes Only, and Not to be
Connected to Potable Water Source or Used for Potable Water Source, dated June 18, 2009,
with reference number 20090624001358. This document is included in Appendix B. The
covenant declares that the well is to be utilized solely for irrigation purposes and is not to
be connected to any potable water supplies. The well covenant document references the
original King County Group B Water Use Agreement as document number 20051229000800.
The above-referenced covenant converts the Group B designation to an irrigation well.

In our review of the Ecology and DOH well log databases, we did not find documentation of
decommissioning of this well. The well is not in use currently and future use is not proposed.
Lakeside is unable to locate the wellhead onsite. While the exact location of this well is not
known, the location shown on Figure 5 is approximated from multiple years of aerial
photographs, the ALTA survey provided by Lakeside and the location description contained in
the above-referenced covenant document. We recommend that the well be properly
decommissioned per KCC 21A.24.316 Critical aquifer recharge areas — development standards,
section E: In any critical aquifer recharge area, the property owner shall properly decommission
an abandoned well. Chapter 173-160 WAC: Minimum Standards for Construction and
Maintenance of Wells reinforces the decommissioning standard and describes acceptable
decommissioning methods.

Groundwater Quantity and Quality Impacts and Proposed Mitigations (BMPs)

Proposal Elements

The project proposes to continue operation of the existing Group B water system to serve the
proposed administrative office. The office will be served by an underground sewage holding
tank; no on-site septic system is proposed. In addition, the project proposes to pave the entire
operational site with asphalt and use primary and secondary containment for aboveground
storage tanks.
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Stormwater management for the project is designed in accordance with the KCSWDM.
Proposed stormwater plans indicate that stormwater will be managed via infiltration into
on-site permeable alluvial sediments. Plans indicate stormwater from pollution-generating
surfaces (PGS) will be pre-treated to a minimum treatment level of enhanced basic.
Stormwater from PGS will be conveyed to lined biofilter swales. From lined biofilter swales,
stormwater will be conveyed via closed piping systems in the following sequence: 1) two
oil/water coalescent plate separators, 2) a water quality pre-settling vault, 3) a large sand filter,
and 4) an infiltration Stormtech chamber system located near the northeast corner under
pavement (Figure 2). Roof runoff from the office will be conveyed to the infiltration facility and
roof runoff from the covered portions of the proposed pavement will be conveyed to lined
biofilter swales. Wetlands and stream drainages currently exist around the perimeter of the fill
pad (Figure 2). Portions of the existing fill pad are within wetland and stream buffers, south
and west of the proposed development. Plans indicate enhancement of wetland/stream
buffers is proposed. The remaining portions of the property south, west, and east of the
proposed pavement include undeveloped slopes and are considered NPGS. Stormwater from
NPGS will be collected in swales, French drains or existing drainages and ultimately discharge to
the Cedar River via Stream B (stormwater from the south and west) and via a culvert under
Highway 169 (stormwater from the east).

The following sections provide information regarding potential impacts that might result from
the proposed development with respect to groundwater quantity and groundwater quality.
Planned mitigation measures (BMPs) for minimizing impacts to groundwater recharge, wetland
recharge, and water quality are also summarized in the following sections.

Groundwater Quantity

The project proposes infiltration of treated stormwater and roof runoff into on-site permeable
alluvial sediments. Wetland and stream buffers will be enhanced and maintained under the
current proposal. Stormwater from NPGS will be directed to unlined conveyances, through
existing wetlands and streams, and ultimately discharge to the Cedar River. Flow control is
designed in accordance with the KCSWDM. AESI performed infiltration testing and
groundwater mounding analysis of the proposed infiltration design in accordance with the
KCSWDM (AESI, 2018).

The project proposes to continue use of the existing on-site Group B water supply well to
service the office. This well is located on the southwestern portion of the site (Figure 5) and
located upgradient of the proposed stormwater facilities (Figure 2). Sewage from the office will
be stored in an underground holding tank; no on-site septic system is proposed.

Infiltration of all pre-treated stormwater from impervious surfaces under the design storm
event will maintain groundwater recharge to the site and downgradient water resources.
Enhancement of wetland/stream buffers and routing NPGS stormwater through existing
wetlands and streams will maintain and attenuate surface water flows. The minor loss of
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recharge due to the groundwater well use and absence of an on-site septic system is offset by
the stormwater conveyance and infiltration proposal. It is AESI’s opinion that the current
development proposal will not result in significant adverse impacts to groundwater quantity or
surface water flows to on-site groundwater and surface water features as well as downgradient
groundwater and surface water features including the Cedar River Alluvial Aquifer, deeper
aquifers, water supply wells, or the Cedar River.

Groundwater Quality

Our groundwater quality assessment includes an evaluation of potential pollutants, fate and
transport considerations, and mitigating measures included in the proposed improvement
project.

Pollutants generated during construction include suspended solids and trace petroleum
hydrocarbons. The foundation for the administrative building has not been determined at this
time but will be at grade. Construction materials will not adversely impact the groundwater, in
AESI’s opinion.

Following construction, the primary source of pollutants include runoff from roadway/paved
areas of the site. Pavement runoff includes trace petroleum hydrocarbons and trace metals.

General fate and transport for each of the pollutants identified above includes the following:

e Suspended solids generated during construction (including heavy metals in a particulate
form) are generally removed by settling in a temporary detention facility consistent with
the KCSWDM and best management erosion control practices. After construction,
stormwater runoff will be treated to enhanced basic level as described above in
accordance with the KCSWDM and includes a treatment train of biofiltration,
pre-settling vault and sand filtration. Therefore, suspended solids generated during
construction or in on-site stormwater will not be transported offsite or infiltrated into
the subsurface.

e Heavy metals in the dissolved form will be treated to enhanced basic level by the
proposed treatment train (or temporary detention pond during construction) in
accordance with the KCSWDM. Therefore, heavy metals generated in on-site
stormwater will not be transported offsite.

e Dilute concentrations of petroleum hydrocarbons (typical of roadway runoff) are readily
degradable in the natural environment. The potential for petroleum hydrocarbons will
be highest on the pavement surfaces of the parking areas and driveways. Water runoff
from the pavements will be directed to the proposed treatment train for enhanced basic
treatment in accordance with the KCSWDM.
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In addition to the Group B water system located onsite, there is one domestic well within
% mile of the site boundary that is used to supply drinking water (Figure 5). This well is located
upgradient of the proposed stormwater infiltration system. The water supply well information
from DOH for this well is presented in Appendix B. This well should have been constructed
according to Ecology well construction standards and as such include a well seal to prevent
local surface contamination of the sources.

Deleterious substances and hazardous materials must be identified as required by the General
Permit. The project proposes to use aboveground storage tanks to store liquid and gaseous
fuel, liquid asphalts, and asphalt cement at the site. Two 30,000-gallon heated asphalt cement
storage tanks, one 10,000-gallon diesel tank, and one 10,000-gallon emulsified asphalt tank will
be located on a concrete slab within a concrete wall enclosure for secondary containment. One
30,000-gallon propane tank will supply fuel to the proposed drum mix aggregate dryer burner.

Aboveground storage tanks in critical aquifer recharge areas are addressed in KCC Chapter
21A.24.316: “Critical aquifer recharge areas - development standards. The following
development standards apply to development proposals and alterations on sites containing
critical aquifer recharge areas: A. Except as otherwise provided in subsection H. of this section,
the following new development proposals and alterations are not allowed on a site located in a
category | critical aquifer recharge area...8. Above-ground storage tanks for hazardous
substances, as defined in chapter 70.105 RCW, unless protected with primary and secondary
containment areas and a spill protection plan.”

The proposed aboveground storage tanks will be protected with primary and secondary
containment areas in the form of concrete slab within a concrete wall enclosure. A spill
prevention and response plan will be developed in accordance with the General Permit.

In AESI’s opinion, if the improvement project follows the recommended BMPs provided in the
KCSWDM and the General Permit including development of a SWPPP and a Spill Plan; provide
primary and secondary containment areas and a spill protection plan for hazardous materials
and aboveground storage tanks; then groundwater quality will not be adversely impacted by
the improvement project.

General Hazardous Material Storage and Spill Prevention

e Ensure all hazardous substances are properly labeled.

e Store, dispense, and/or use hazardous substances in a way that prevents releases.

e Provide secondary containment when storing hazardous substances in bulk quantities
(approximately 55 gallons).

e Maintain good housekeeping practices for all chemical materials at the facility.

e Routine/Daily checks in the hazardous substance storage area to be performed by a
future person onsite to be named at the commencement of work.
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e Monthly inspections of the hazardous substance storage area, secondary containment,
and annular space (interior cavity of double wall tank) on any aboveground storage tanks
need to be logged in this plan.

e In general, most substances stored onsite will be minimal in size, such as 5-gallon
gasoline cans. Large volume spills are not anticipated involving the work on this site.

Spill Containment

A Spill Plan will be prepared for the site in accordance with the General Permit. The Spill Plan
will include emergency response procedures to reduce the potential for operational or
accidental release of pollutants to the surface water or shallow groundwater. Requirements
and guidance for development of the Spill Plan are provided by Ecology.

e The general spill response procedure at this facility is to stop the source of the spill,
contain any spilled material and clean up the spill in a timely manner to prevent
accidental injury or other damage.

e Small spills will be contained by site personnel if they are able to do so without risking
injury. Spill kits will be located onsite.

Emergency Procedures

e |Immediately call 911 in the event of injury, fire or potential fire, or spill of a hazardous
substance that gives rise to an emergency situation.

e Spill cleanup for large spills should be handled by the Spill Cleanup Contractor as
specified in the Spill Plan.

Construction Erosion Hazard Best Management Practices

A properly developed, constructed, and maintained erosion control plan consistent with the
KCSWDM standards and best management erosion control practices will be required for the
project. Care must be taken during construction not to contaminate the stormwater facilities
with untreated construction stormwater and silt.

It is in our opinion that with the proper implementation of the temporary erosion and sediment
control (TESC) plans and by field-adjusting appropriate mitigation elements (BMPs) throughout
construction, as recommended by the erosion control inspector, the potential adverse impacts
from erosion hazards on the project may be mitigated.

Description and Management of Deleterious Substances and Hazardous Materials

Any deleterious substances and hazardous materials that will be stored, handled, treated, used,
produced, recycled, or disposed of onsite should be identified. And, if necessary, the
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assessment shall specify methods of storing and handling these substances and provide a Spill
Plan. The identification of deleterious substances and hazardous materials, storage and
handling and a Spill Plan is required as part of the Sand and Gravel General Permit.

ADDITIONAL COMMENT RESPONSE AND PAVEMENT DESIGN
Special Requirement #3: Flood Protection Facilities

Based upon review of Federal Emergency Management Agency (FEMA) flood maps dated
May 16, 1995, provided by DEA, it appears that due north of the site the Cedar River Flood
elevation ranges from 154 feet at the west end of the site to 164 feet on the east end. The low
point of the site located near the northwest corner is approximately elevation 164 feet which
roughly matches the road grade of Renton-Maple Valley SE. Based upon the elevations of the
flood plain and the site, it appears that the natural grade of the site is above the flood plain and
the site does not rely on the embankment on the south side of the Cedar River for flood
protection.

Deceleration Lane Pavement Design

Based on information provided by DEA, AESI prepared a pavement design. The design is
attached to this letter-report as Appendix C.

Stormtech SC-740 Chamber System

Specifications for the minimum thickness of stone foundations below the chambers and
minimum cover depth and paving section over top of the chambers was requested. Truck and
trailer traffic over the chambers is assumed in our recommendations.

AESI recommends a minimum thickness of 10 inches of stone foundation below the chambers,
which is above the manufacturer recommendations of 9 inches. For cover depth over the top of
the chambers, AESI recommends using the manufacturer’s minimum. The upper cover over the
crown of the chamber has a minimum depth of 24 inches with a minimum of 12 inches being
pavement subgrade. For the structural pavement section, assuming truck and trailer traffic over
the chambers, we recommend a minimum of 5 inches of Hot Mix Asphalt (HMA) over 6 inches
of crushed surfacing base course (CSBC) and 2 inches of crushed surfacing top course (CSTC).
A comparable with similar structural integrity would be suitable.

CLOSURE
AESI has prepared this letter-report for the exclusive use of our client and their agents, for

specific application to this project. Within the limitations of scope and schedule, our services
have been performed in accordance with generally accepted local geotechnical and
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hydrogeological engineering practices in effect at the time our letter-report was prepared. No
other warranty, express or implied, is made.

We appreciate the opportunity to be of service to you on this project. Should you have any
questions regarding this letter-report or other geotechnical aspects of the site, please call at
your earliest convenience.

Sincerely,

ASSOCIATED EARTH SCIENCES, INC.
Kirkland, Washington

s.ce6k, LG.

Senidr Project Geologist

[ Curtis J. Koger _|

Matthew A. Miller, P.E. Curtis J. Koger, L.G., L.E.G., L.Hg.
Principal Engineer Senior Principal Geologist/Hydrogeologist
Attachments: Figure 1. Vicinity Map and City of Renton Wellhead Protection Area

Figure 2. Site Plan

Figure 3. Geology Map

Figure 4. Steep Slope, Landslide and Erosion Hazard Areas
Figure 5. Wellhead Protection Area and Well Location Map

Appendix A. AESI Exploration logs, Farallon Environmental Monitoring
Well Logs and Groundwater Contour Map

Appendix B. Water System Records and Ecology Well Logs

Appendix C. Deceleration Lane Pavement Design Memo
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