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1.0 SITE AND PROJECT DESCRIPTION

The Villages MPD Phase 2 Plat C Preliminary Plat project site (the “Phase 2 Plat C project site”"} consists
of approximately 136 acres of undeveloped land in The Villages Master Planned Development south of
Roberis Drive on the west side of Black Diamond City limits. The Phase 2 Plat C project site's
development plans include construction of 203 residential single family lots and associated roads and
utility improvements. Five future development tracts are included in the Phase 2 Plat C project site
boundary (Figure 1).

The Phase 2 Plat C project site is situated on a north-south trending upland that ranges between
approximately elevation 562 and 590 fest and is bounded by wetlands on the east (Rock Creek) and the
west (Figure 1). The Phase 2 Plat C project site is vegetated with timber and under-brush. The land was
previously used for timber harvesting and contains a logging road from the north and several foot trails.

There is visual evidence of off-road vehicle and pedestrian use of the logging road and foot paths.

There are no visible surface water features on the development portion of the Phase 2 Plat C project site.
Surface water runoff from the Phase 2 Plat C project site drains generally to the bordering wetlands on
the east and west. The wetlands on the east recharge Rock Creek which flows to Lake Sawyer. The
wetland to the west drains north between two ridges and terminates in a wetland adjacent to the north
end of the Phase 2 Piat C project site. Surface waier feeding the west wetiand infiltrates into recessional
outwash deposits which recharge a deeper aquifer that flows to the southwest. The groundwater flow in
the shaliow recessional outwash deposits located north and west of the Phase 2 Plat C project site is

described in a previous Golder Associates, Inc. ("Golder") report (Golder 2010).

The Phase 2 Plat C project site grades will be madified to achieve uniform construction subgrade
elevations and to provide for surface water drainage. Cuts and fills across most of the Phase 2 Plat C

project site will be on the order of 10 feet or less with rockeries up to 6 feet in height proposed in several
areas.

Low-impact design (LID} methods are bsing implemented for disposal of stormwater where feasible on
the Phase 2 Plat C project site. Stormwater from Phase 2 Plat C project site's roads will be collected and
directed to the Villages Phase 1A stormwater facility to the west of the Phase 2 Plat C project site where it
will be infiltrated. A small amount of road runoff in the north end of the Phase 2 Plat C project site will be
infiltrated in a bio-retention facility at the north end of the Phase 2 Plat C project site. The bio-retention
facility will be designed in accordance with the Washington Department of Ecology Stormwater
Management Manual for Western Washington (Ecology 2005).

Most of the roof runoff from homes within the Phase 2 Plat C project site will be directed to a series of

dispersal trenches to be constructed in the bordering wetland buffers to the east and west to provide post

% Golder
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development water balance to the wetlands. The dispersal trenches will be designed in accordance with
City of Black Diamond standard details for a flow dispersal trench. In the north end of the Phase 2 Plat C
project site where permeable outwash soils are available, some of the roofs will be infiltrated in drywells.
In the transition areas between surface till and outwash soils, some of the lot rooftops may be directed to
the stormwater system. Runoff from roadways will be directed to the stormwater collection system which
will convey the water to an infiltration facility to be constructed in Phase 1A to the west. The stormwater
system will be designed by the project civil engineer in accordance with the Washington Department of
Ecology Stormwater Management Manual for Western Washington (Ecology 2005).

120513jgy1_geolechnical repoit_finat docx
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2.0 IMVESTIGATION AND SUBSURFACE CONDITIONS

Geotechnical field investigations were completed on and adjacent to the Phase 2 Plat C project site for
the purpose of understanding the site soil and groundwater conditions. The explorations include 18 test
pits and 2 boreholes/monitoring wells. The explorations were completed by Golder at various times since
2006. Monitoring well MW-24 installed at the north end of Phase 2 Plat C project site was vandalized and
had to be abandoned. A replacement monitoring well MW-31 was installed near MW 24 in 2013. Five of
the test pits were completed with shallow standpipe piezometers to allow for potential groundwater
interflow water quality sampling. The approximate location of the explorations is shown in Figure 1.

Summary records of the explorations are included in Appendix A.

21 Soil

The Phase 2 Plat C project site consists predominantly of an upland ridge underlain by Lodgement till
(ti). The north end of the Phase 2 Plat C project site ridge below approximately elevation 560 feet
transitions to the surrounding lowland. The lowlands are underlain by recessional outwash (outwash)
deposits overlying till. The till was deposited beneath the Vashon glacier and was draped over older
glacial deposits. The topography of the till surface was eroded after deposition under the Vashon glacier
by melt-water flowing under the glacier and by surface streams after retreat of the glacier. The melting
glacier fed streams and rivers that scoured the surface of the till and deposited the recessional sand and
gravel over the low lying litl surface. The thickness of the outwash is variable depending somewhat on
the depth of the scour into the underlying till unit.

The foilowing is a summary of the soil units encountered on the Phase 2 Plat C project site. Summary
exploration records in Appendix A confain more detailed descriptions of the subsurface conditions

encountered at each exploration lacation.

@ Topsoil/Forest Duff — Where not disturbed by previous site grading, our expiorations
encountered a layer of topscil and forest duff that was typically less than 1-foot thick.
The topsoil and vegetation layer was characterized by its dark brown color and the
presence of roots and scattered organics. This unit is absent from gravel roads. In
general the topsoil was thicker and better developed on the till uplands, and thinner
covering the outwash deposits.

® Recessional Outwash — The recessional outwash deposit was encountered at the
surface (below topsoil) at the north end of the Phase 2 Plat C project site. It consisted of
fine to coarse gravel and fine to coarse sand with some cobbles and boulders and trace
amounts of silt. The outwash deposit was generally loose to dense and caved in open
excavations, limiting our ability fo reach greater depths. The thickness of the outwash
deposit increases at the north end of the Phase 2 Plat C project site to over 20 feet. [t
generally thinned to the south and terminated against the till upland. The recessional
outwash is permeable and surface water readily infiitrates into the ground surface.

120513jgj1_geotechnical report_final docx
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® Lodgement Till — Till was encountered at the surface in the upland portion of the Phase
2 Plat C project site. The till encountered in the explorations consisted of a silty, fine to
coarse sand with varying amounts of gravel. The till unit was typically compact at the
surface but quickly graded to dense to very dense. The high silt content and density of
the till tends to restrict downward flow of surface water resulting in perched shallow
interflow on siopes.
The stratification contacts indicated on the exploration records represent the approximate depth of
houndaries between soil units. Actual transitions between s¢il units may be more gradual. Soil conditions
between exploration locations may vary from those encountersd. The nature and extent of soil variations
between exploratory locations may not become evident until construction. [n our opinion, variations in the
observed soil conditions will not materially change the engineering recommendations of this report but may

require that construction methods adjust to the soil conditions encountered.

2.2  Groundwater

Groundwater was not encountered in explorations on the Phase 2 Plat C project site. We would expect
seepage to be encountered in the upper weathered portion of the till likely in the winter and early spring
months. Groundwater was measured in monitoring well MW-31 just northwest of the Phase 2 Plat C
project site at a depth of 22.4 feet in March 2013. Surface water from the wetland on the southwest side
of the Phase 2 Plat C project site infiltrates into the recessional outwash deposits. At MW-31 the
recessional outwash ig 26-feet thick and overlies an older cutwash deposit.  Till would normally underlie
the recessional outwash but it appears to have been eroded in this location. Therefore, the water
infittrates to the deeper outwash deposit. The aquifer in the deeper outwash deposit flows to the scuth
and west based on pravious explorations completed for The Villages MPD project.

it Golder
Associates
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3.0 LABORATORY TEST RESULTS

Grain size analyses were performed on two representative samples of recessional outwash collected from
borehole MW-31. The grain size analyses were performed in general accordance with ASTM D-421,
D-422, and D-4318. The purpose of the tests was to verify or modify the field soil classification and to

evaluate infiltration characteristics. The results of the laboratory tests are presented in Appendix B.

1% Golder
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4.0 SENSITIVE AREAS ASSESSMENT

Golder carried out an assessment of the geologic sensitive areas on the Phase 2 Plat C project site in
accordance with the requirements of the City of Black Diamond Sensitive Areas Ordinance No.08-875
dated February 26, 2009 {Black Diamond 2009). The ordinance Section 19.10.405 designates five
geologically hazardous areas: 1) erosion hazards, 2) landslide hazards, 3) abandoned mine hazards, 4)
seismic hazards, and 5) sensitive aquifer recharge areas. Maps of steep slope areas (i.e. erosion hazard
and landslide hazard area) and abandoned coal mine hazard areas are contained in the report titled "City
of Black Diamond Sensitive Areas Ordinance - Best Available Science Review and Recommendations for
Code Update”, dated September 2008 (SAO BAS). These maps were reviewed for this report. Each of

the geologic sensitive areas are discussed in the following section.

4.1  Erosion Hazard

Erosion hazards are defined in the SAO as: “those areas with soils identified by the U.S. Department of
Agricufture’'s Natural Resource Conservation Service as having a “moderate fo severe”, "severe”, or "very
severe” rill and inter-rill erosion hazard”. The soil types mapped on the subject property by the NRCS
include Alderwood Gravelly Sandy Loam (Ag), and Everett Gravelly Sandy Loam (Ev). Erosion hazards
on these soil types are only associated with slopes greater than 15 percent. The project site contains
only a few isolated areas of 15 percent slopes based on a slope analysis performed by Triad Associates

Inc. However, none of the slopes are greater than 10 feet in height and do not present an erosion hazard.

4.2 Landslides
Landslide hazards are defined in the SAO as: "areas pofentially subject to landsfides based on a _
combination of geologic, topographic, and hydrologic factors.” The Phase 2 Plat C project site does not

contain any historic landslides and doss not meet any of the criteria for landslide hazards contained in the
SAQ.

4.3  Abandoned Mine Hazards

The location of abandoned mine hazard areas in Black Diamond are shown in Figure 4-8 in the SAC BAS
report. None of the Phase 2 Plat C project site is underlain by abandoned coal mines. The closest
underground mine workings lie offsite to the east of the Phase 2 Plat C site property boundary, and
consist of deep workings on the No.11 mine. The mine workings at this location are nearly 1,800 fest
below the ground surface and pose no risk of subsidence or collapse to the Phase 2 Plat C project site.

44  Ssismic Hazards
Seismic hazards are defined in the SAO as: "areas subject fo severe risk of damage as a resuft of
earthquake-induced ground shaking, slope failure, soil fiquefaction or surface faulfing.” The Phase 2 Pl

C project site does not contain any active surface faults and does not contain soils that have a moderate

- Golder
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or high risk of liquefaction. The nearest active fault is the Tacoma Fault zone located about 6 miles away
from the Phase 2 Plat C project site. The Phase 2 Plat C project site is underlain by an unsaturated well-
drained layer of recessional outwash sand and gravel over dense till which has a low risk of liquefaction

during a seismic event.

4.5  Sensitive Aguifer Recharge Arsas

Sensitive aquifer recharge areas are those in which surface water rapidly infiltrates into the ground.
Section 19.10.500 of the SAQ contains three categories of aguifer recharge areas based on the saii type
found in those areas. The following information is from Table 19.10.500A.

Category | — Severe Aquifer Sensitivity: soil types, gravel, sand, peat
Category || — Moderate Aquifer Sensitivity: soil types, shrink/swell clay, sandy loam, loam, silt loam

Category Il - Sight Aquifer Sensitivity: soil types, clay loam, muck, non-shrink/swell clay

The surface soil types at the Phase 2 Plat C project site consist of Alderwood gravelly sandy loam (Ag)
and Everett gravelly sandy loam (Ev). In accordance with Table 19.10.5008, these soil types are
classified as Category ll — Moderate Aquifer Sensitivity. In accordance with the SAQ, there are restricted
uses on property within this category. They are defined in Section 19.10.500B1(a- i}. The list includes
such things as industriai processing, landfilis, and underground hazardous material storage tanks (i.e.,

uses that are not included in the development plans for the Phase 2 Plat C project site).

120513jgj1_geotechinical report_final docx
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50 ENGINEERING RECOMMEMDATIONS

This section of the report presents our engineering recommendations based on subsuiface explorations,
review of available soils and geology maps, and geotechnical analyses completed for this investigation.
The recommendations provided in this report are applicable to the Phase 2 Plat C project site based on
our understanding of the project development information provided by the project team fo Golder in

October 2013. Final design features may be different and therefore revisions of these design
recommendations may be necessary.

The proposed Phase 2 Plat C project site development is feasible from a geotechnical engineering
standpoint. The current geotechnical explorations indicate that the subsurface conditions in the planned
Phase 2 Plat C project site development area are suitable for site development using standard design and

construction practices. The following sections present recommendations for site design and construction.

The recommendations contained in this repert do not include an assessment of the presence or
implication(s) of possible surface and/or subsurface contamination resulting from previous site activities
and/or resulting from the introduction of materials from offsite sources. Recommendations that pertain to
environmental issues are outside Golder's scope of services and have not been investigated or
addressed in this report.

5.1 Seismic Design

The seismic design sections of the 2012 International Building Code {IBC) and the 2010 American
Society of Civil Engineers Standard 7 (ASCE-7-10) provides information to be used as the basis for
seismic design of structures.

5.1.1 Site Class

Section 1613 of the International Building Code {IBC) provides information on sarthguake loads and site
ground motion needed for liguefaction potential assessment. Based on the IBC design criteria, sites are
classified based on the average soil profile properties in the first 100 feet below the ground surface. The
deepest boring for the Phase 2 Plat C project site was advanced to a depth of over 100 feet below the

existing ground surface. It is our opinion that the Phase 2 Plat C project site should be classified as a
Class C site based on IBC Table 1613.5.2.

5.1.2 Ground Meotion Paramelers
Ground motion parameters used for design per the IBC include the Phase 2 Plat C project site coefficient
and mapped spectral accelerations, which correspond to Site Class B conditions.

The following design parameters are based on the iBC Maximum Considered Earthquake (MCE) Ground

Motion, the 0.2-second spectral acceleration (Ss), and the 1.0-second spectral acceleration {81) for the

120513[gj1_gentechnical report_finzl docx
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Phase 2 Plat C project site. The interpolated probabilistic ground motion values in percent gravity were
obtained from the US Geological Survey (USGS) website for Seismic Design Maps (USGS 2008). The
following resuilts were obtained for latitude 47.30750 and longitude -122.03401 (a point located near the
center of the site):

B Short (0.2 second) Spectral Response (Ss): 1200¢g
& Long (1.0 second) Spectral Response (31): 0.452 g

Note that these numbers correspond to Site Class B and must be adjusted for Site Class C using the IBC
procedures.

The interpolated probabilistic ground motion values in percent gravity were obtained from the USGS java
application for ground motion parameters (USGS 2011). Note that these values are adjustad for Site
Class C.

Fa 1.0

Fy 1.348
Sus 1.200 g
Sunt 0.609 g
Sos 0.800 g
So1 0.406 g

5.1.3 Liguefaction Hazards

Liquefaction is a phenomenon by which soils lose shear strength for short periods during cyclic ground
shaking such as occurs during an earthquake. Ground shaking of sufficient duration and intensity can
result in a rapid increase in pore water pressure, causing the soil to behave as a fluid. To have potential
for liquefaction, a soil must generally be cohesionless with a grain-size distribution within a specific range
(generally sand and silt); it generally must be very loose to compact; it must be below the groundwater
fable; and it must be subjected to sufficient intensity and duration of ground shaking. After ground
shaking stops, water may be expelled to the ground surface as the soil settlement occurs. The effects of
liquefaction may include large, total and differential, settlement for structures founded in or above the
liguefying soils.

Based on the relatively limited thickness of saturated soils encountered in our explorations, the compact
to dense relative density in the recessional outwash soils, and the extensive presence of coarse sand,
gravel, and cabbles, we consider the liguefaction potential to be low in the shallow (<20 feet deep) soils.
The deeper soils consist of Lodgement till and older glacial soils that are dense to very dense and
therefore alsc have a low potential for liguefaction.

1205t3jgj1_geotechnical repori_final.docx
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52  Shallow Foundation Design Griteria
Conventional spread footings are feasible on existing compact {medium dense) to dense recessional
outwash, compacted structural fill, undisturbed weathered till or lodgement till soils encountered in the

shallow subsurface in our explorations. We recommend the following allowable bearing pressures for
design;

Maximum Allowable Bearing Pressure

Compacted Structural Fill 2,500 per square foot
Undisturbed Compact (Medium Dense) to Dense Native Soil Tilt 4,000 per square foot
Compact to Dense Recessional Outwash 4,000 per square foot

These values are appropriate for all dead and live loads. A one-third increase is allowable for fransient
loads such as wind and seismic.

Settiement

Ground settlement is expected to ocour as the structures are constructed. Consolidation (long-term, after
construction) settlement is not expected at the Phase 2 Plat C project site. Maximum settlement of 1 inch is
estimated with differential on the order of ¥ inch during construction.

Lateral Dimensions

Continuous Spread Footings: 18 to 24 inches
Isolated Footings: 24 10 72 inches

Minimum Depth of Embedment

The standard of practice in western Washington is to embed footings a minimum of 18 inches below
finished grade to reduce the potential for frost heave.

Lateral Load Resistance

Building foundations must resist lateral loads due fo earth pressures, wind, and seismic events. For

design purposes, these loads can be resisted simultaneously by:

BASE FRICTION: An aliowable value of 0.35 can be assumed for base friction hetween the soil
and spread footings. This value includes a factor of safety of 1.5.

Golder
Associates
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PASSIVE RESISTANCE ON SIDES OF SHALLOW FOOTINGS: For design purposes, we
recommend that the allowable passive pressure be based on a fluid with a density of 250 pounds
per cubic foot (pcf) on the sides of buried footings. This value includes a factor of safety of 1.5.

83 Floor Slabs

Conventional slab-on-grade floors can be supported on a subgrade of the native bearing or on structural
fill placed and compacted as noted in the subsection Earthworks. Slab-on-grade fioors should not be
founded on organic soils, loose native soils, or uncompacted or uncontrolled fills. We recommend that the
geotechnical engineer verify the condition of all subgrades and overlying layers before any fill or concrete
is placed. We recommend that floor slabs be underlain by a capillary break material, consisting of at least
4 inches of clean, free draining sand and gravel or crushed rock containing less than 2 percent fines passing
the #200 sieve (based on the minus No. 4 sieve fraction) meeting the specification below in Table 5-1.

Native sand and gravel that meet these specifications can be used for capillary break material.

Table 5-1: Capillary Break Gradation

Sieve Size of diameter (in) % Passing

1" 100% Passing
No. 4 0% - 70%
No. 10 o 0% - 30%

No. 100 0% — 5%

No. 200 0% —2%

Vapor transmission through floor slabs is an important consideration in the performance of floor coverings
and controlling moisture in structures. Fleor slab vapor transmission can be reduced through the use of
suitable vapor retarders such as plastic sheeting placed between the capillary break and the floor slab,
and/or specially formulated concrete mixes. Framed floors should also include vapor protection over any
areas of bare soils and adequate crawl space ventilation and drainage should be provided. The
identification of alternatives to prevent vapor transmission is outside of our expertise. A qualified architect
or building envelope consultant can make recomemendations for reducing vapor transmission through the
slab, based on the building use and flooring specifications. We recommend that a building envelope or
waterproofing expert be consulted in regards to the appropriate water proof system.

Vertical Deflections

Soail-supported slab-on-grade floors can deflect downward when vertical loads are applied, due to elastic
compression of the subgrade. In our opinion, a subgrade reaction modulus of 200 pounds par cubic inch

can be used to estimate deflections for slabs placed over structural fill or properly prepared native sait.

% Golder
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Note that this subgrade reaction modulus {Ks,) is based on loading of a 1 foot by 1 foct plate and is
intended to be used only for floor slabs; for heavily loaded conditions, consultation between the
geotechnical engineer and the structural engineer would be needed to determine an appropriate modulus

to be used for design.

5.4 Rockery Walls

The Phase 2 Plat C project site is gently sloping and rockery walls are planned to achieve developed site
grades in several areas along the northeast and southwest site boundaries and between house lots near
the center of the Phase 2 Plat C project sife. The height of the rockeries as shown on the Phase 2 Plat C

project site's civil grading plans is no greater than B feat,

We recommend that rockeries facing native soil cuts be limited to a maximum height of 4 feet in the
recessional outwash deposits and 8 feet in the Lodgement till. Higher cut rockeries may be feasible but
will be evaluated on a site specific basis and will require additional field explorations. Fill rockeries of up
to 4 feet can be used fo face cuts in controlled structural fill provided that there are no surcharges on the
rockery and the fore and back slopes are flat. Higher fill rockeries should be designed by an engineer
and use a geogrid reinforced fill soil and would also require additional site investigation. Geogrid
reinforced walls are termed MSE walls (mechanically stabilized earth).

All rockery faces should be designed and built to meet the standards set by the Rockery Design and
Construction Guidelines (FHWA 2006) which includes a specified wall batter, minimum rock sizes and
quality, and a drainage layer behind the rockery. Alternative rockery designs can also be considerad, but
should be reviewed by the geotechnical enginser.

5.4.1 Mechanically-Stabifized Earth (MSE} Walls
MSE Walls are feasible at the Phase 2 Plat C project site based on the subsurface conditions. The
recesstonal outwash and till should provide adequate subgrade bearing conditions for MSE walls.

Depending on the height of the planned walls, additionai geotechnical information may be needed for final
design.

@ FILL PARAMETERS: We recommend that a high quality, clean, well-graded sand and
gravel fill be used. The fill should contain less than 10 percent fines. For design, the unit
weight can be assumed equal to 130 pcf and an effective stress friction angle
(@) = 34 degrees. The in-situ soil values used for the retained soils behind the geogrid
zone can be assumed to have a unit weight equal to 130 pef and an effective stress
friction angle (¢') = 30 degrees. Alternative types of fill can be considered; however
different materials possess different strength parameters, which may result in retaining
wall design changes and cost. If the wall contractor elects to use a silty backfiil
(> 10 percent fines), alternative design parameters and recommendations for improved
drainage (curtain, blanket, and finger drains) and additional field testing will be required.
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# DRAINAGE: Proper drainage is critical for retaining walls. MSE walls can perform poorly
if the backfill behind the wall and/or in the reinforcement zone becomes saturated. Thus,
it is essential to use free-draining fill within the zone of reinforcement in an MSE fill and
within a width equal to the wall height for gravity walls. As an alternative, finer-grained fill
can be considered provided a drainage blanket is placed in the fill behind the
reinforcement to infercept and drain any seepage.
For MSE walls, typical geogrid reinforcement lengths are about 90 percent of the retained height for walls,
assuming that there is no backslope or substantial surcharge loading. The length of the geogrid

reinforcing will be longer for inclined backslopes or sloping frontslope.

The above parameters are general recommendations only. Once the Phase 2 Plat C project site’s design
plans are finalized, individual wall locations should be reviewed, and a formal retaining wall design
created to include evaluation of long-term global stability and performance.

55 Pavements

The Phase 2 Plat C project site’s pavement design recommendations are based on Section 3.2 "Roadway
Design” and Section 3.3 “Streets” of the City of Black Diamond — Engineering Design and Consiruction
Standards 2009. Recommended pavement sections are presented for different subgrade types

{recessional outwash and tilf). The pavement sections were designed based on a 20-year performance
period for local.

Soil design values for subgrade conditions were determined based on visual classification, laboratory
testing, field observations, and correlated values. The outwash soils are considered to be “good,”
consisting of well-drained sand and gravel with silt content typically less than 5 percent at pavement
subgrades. For these soils, the following soil parameters were estimated.

@ Resilient modulus — -10,000 pounds per square inch (psi) for outwash sands and gravels
subgrade

B Modulus of subgrade reaction — 200 pci {pounds per cubic inch; this value should be
used for concrete pavement design oniy)
The glacial tili scils contain more silt sized particles. If the subgrade becomes wet, it will not provide the

same support for the pavement. For these soils, the following soil parameters were estimated:

# Roesilient modulus — 5,000 psi for glacial till subgrade

The performance of the pavements will be related in part to the condition of the underlying subgrade. The
possibility exists for variation in the soil subgrade conditions from those assumed for this analysis, which
may affect the performance of pavement sections. Pavement designs assume that the pavement section

is constructed on properly prepared and compacted native subgrade or structural fill as described in this
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report. Flexible pavement materials and placement should be in accordance with the current version of
WSDOT Standard Specifications for Road, Bridge, and Municipal Construction (2012).

5.5.1 Collector Roads

We used parameters from the King County Road Design and Construction Standards {2007) for certain
design parameters. The parameters came from Chapter 4.04 and included the following:

B Reliability (R) — 85 percent
# Overall Standard Deviation (Sy) - 0.5
® Design Serviceability Loss (DPSHh ~ 1.5

For Average Daily Trips (ADT) on the collector roads, we assumed 4,400 ADT for the collector roads.
City of Black Diamond — Engineering Design and Construction Sfandards 2009 gives a range of 1,000 to
5,000 ADT for a neighborhoad collector road. We assumed 5 percent of the average daily trips were
trucks, 1 ESAL per truck, and 2 percent truck growth rate. Using these and the previously noted design
parameters in the AASHTQO Flexible Pavement Design Equation, we calculated a structural number.
Based on the structural number and minimum pavement section for minor arterials in the Cify of Black
Diamond — Engineering Design and Construction Standards 2009, the pavement sections in Table 5-2 for
collector roads were calculated.

Table 5-2: Recommended Pavement Section for Collector Roads

Road Type/Soil Type Asphalt Top Coarse Base Coarse
Collector (outwash subgrade) 5.5 inches AC 2 inches CSTC 6 inches Gravel Base®
Collector (glacial till subgrade) 5.5 inches AC 2 inches CSTC 18 inches Gravel Base®

Note: *Gravel Base can consist of cutwash sands and gravels compacted to 95% of Modified Proctor.

In areas where the road will be constructed over glacial till subgrade, provisions (construction details)
should be included to allow any low spots in the subgrade to drain. Otherwise the gravel base will act as

a “bathtub,” holding watering and causing problems with the pavement.

5.58.2 Local Roads
Residential streets within the Phase 2 Plat C project site were considered local roads. We understand
these roads will have asphalt travel lanes. The majority of the subgrade for these roads will consist of till

with & portion of the north end of the Phase 2 Plat C project site consisting of recessional outwash.

We used parameters from the King County Road Design and Censfruction Standards (2007) for design of

the local roads. The parameters came from Chapter 4.04 and included the following:
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# Reliability (R) — 85 percent
Overall Standard Deviation (Sg) - 0.5
8 Design Serviceability Loss (DPSI) = 1.5

For ADT on the local roads, we assumed a value of 500. The City of Black Diamond — Engineering
Design and Construction Standards 2009 gives a range of 0 to 1,000 average daily traffic (ADT) for a

local road.

We assumed 2 percent of the ADT were trucks, 1 equivalent single axel load (ESAL) per truck, and 2
percent truck growth rate. Using these and the previcusly nated design parameters in the AASHTO
Flexible Pavement Design Equation, we calculated a structural number. Based on the structural number
and minimum pavement section for local roads in the City of Black Diamond - Engineering Design and
Construction Standards 2009, we calculated the pavement sections in Table 5-3 for Local Roads.

Table 5-3: Recommended Pavement Sections for Local Roads

Road Type/Soil Type Asphalt Top Coarse Base Coarse
Local (outwash subgrade) 4 inches AC 2 inches CSTC 0 inches Gravel Base*
Local (glacial till subgrade) 4 inches AC 2inches CSTC 6 inches Gravel Base*

Note: *Gravel Base can consist of cutwash sands and gravels compacted to 85% of Modified Proctor.

in areas where the road will be constructed over glacial till subgrade, provisions (construction details)
should be included to allow any low spots in the subgrade to drain. Otherwise the gravel base will act as

a "bathtub”, holding watering and causing problems with the pavement.

5.6 Permanent Drainage Provisions

Permanent control of surface water should be incorporated in the final grading design. It is important to
separate ali surface water drainage including roof downspouts from any building underdrain systems,
including footing drains. The water collected from roof downspout and footing drains should be separately
tightlined to an appropriate discharge or infiltration peint. Cleanouts should be installed at strategic locations

to aflow for periodic maintenance of footing drain and downspout tightline systems. Subsurface drainage
should include:

# Footing Drains: Foeting drains should be provided for all buildings. The footing drains
should consist of at least a 4-inch diameter perforated heavy walled PVC pipe
surrounded by a minimum of 6 inches of drainage gravel with a minimum of 2 inches of
drainage gravel below the pipe invert. Drainage gravel should meet WSDOT
specification 9-03.12(4} for "Gravel Backfill for Drains". In no case should roof
downspouts be connected to the footing drain system. Roof drainage should be collected
and conveyed in a system separate from the footing drain system.

# Wall Drainage: Retaining walls and backfilled walls should include a permanent
drainage system behind at the bottom of the wall. Wall drainage should include a wall
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footing drain or wall heel drain consisting of at least a 4-inch diameter perforated heavy
walled PVC pipe surrounded by at least 6 inches of drainage gravel. Drainage gravel
should meet WSDOT specification 8-03.12(4) for “Gravel Backfill for Drains”. The backfill
against the wall (a “curtain drain"} should consist of at least a 12-inch thickness of
drainage gravel meeting WSBPOT requirements for 9-03.12(4) for "Gravel Backfill for
Drains” or equivalent. Aiternatively, drainage composite material such as Miradrain may
be placed behind the wall and connected to an appropriate drainage system to reduce
hydrostatic pressurgs behind the wall. If silty native soils are used for backfill,
a geotextile meeting WSDOT requirements for a "Geotextile for Soil Separation”,
9-33.2(1), Table 3, should be placed between the drainage gravel and native soils. A
refatively fine-grained sail should be placed within a foot of the ground surface to limit
surface water infiltration and the slope behind the wall should be graded to drain away
from the wall.

8 Drainage System Discharge: The wall drainage system and footing drains should flow
by gravity to a storm drainage system if feasible. If gravity flow is not feasible, the
drainage system should run te a sump for pumping. The drainage system should be
vented to the atmosphere in order to prevent a build-up of hydrostatic pressure, if a
mechanical or electrical failure should occur.

57 Roof Runoff Dispersal Trenches

Roof runoff from most of the homes will be collected and directed to surface dispersal trenches installed
in or near wetland buffers (fo provide wetland recharge) on the northeast and southwest boundaries of the
Phase 2 Plat C project site. The dispersal trenches will be installed in 50-foot long sections in accordance
with the City of Black Diamond design standards for flow dispersal trenches. In areas where recessional
outwash soiis are present at the surface (northwest corner of the Phase 2 Plat C project site) house roof

runoff will be infiltrated. House lots that are not suitable for either of the two previously mentioned drain
methods will be routed to the stormwater system.

The Phase 2 Plat C stormwater system wil! include capture and conveyance from selected house lots and

roadway pavements. The water will be conveyed to the Phase 1A Preliminary Plat stormwater facility
where it will be treated and infiltrated.
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6.0 CONSTRUCTION RECOMMEMDATIONS

8.1  Site Preparation and Topsoil Removal

The Phase 2 Plat C projsct site preparation will include the removal of trees and vegetation from the site
and stripping of the topsoil from areas to receive fill, roadways, and building pads. All trees, vegetation,
and deleterious materials shall be grubbed and removed from the site. Topsoil shall be stripped from

areas to receive structural fill, pavement areas, and building lots.

Topsoil stripping in the proposed bio-retention facility should be done carefully so that the undertying soil
is not disturbed or compacted by the weight of construction equipment.

Based on information from test pit explorations, the topsoil thickness on the Phase 2 Plat C project site is
relatively thin (approximately 9 inches) in areas underiain by recessional cutwash, and about 12 inches in
areas underlain by Lodgement till. These estimates will vary across the Phase 2 Plat C project site. The
Phase 2 Plat C project site contains numerous roads and disturbed areas, such as the former gravel
quarry where no or litile topsoil is present. Topsoil strippings should either be exported from the site or
stockpiled for use in landscaping areas after final site grading. Since topsail stripping depth can have a
significant cost impact and can be difficult to interpret, we recommend that a representative from Golder
be on site during the topsoil stripping to provide more detailed recommendations on stripping depth and
verify the assumptions hased on the test pit observations. |

Localized areas of deeper unsuitable soil (disturbed soil, organic soil, etc.) and debris such as logs should
be anticipated during site preparation and stripping. Unsuitable soil and debris should be removed from
beneath structures and pavements and other areas planned for development. Depending on the nature

of the unsuitable soil, it may be reusable as structural fill with appropriate backfilling and compaction.

Exposed subgrades for footings, floors, pavements, and other structures should be compacted with a
vibratory roller to a firm, unyielding state. Any localized zones of loose granular soils observed within a
subgrade should be compacted to a density appropriate for planned development. Any organic, soft, or
pumping soils observed within a subgrade should be overexcavated and replaced with a suitable

structural fill material. Unsuitable excavated materials should not be mixed with materials to be used as
structural fill.

6.2 Site Grading and Earthworks
68.2.1 ise of MNative 30ils
Grading may generate cut soils for potential use as structural fill under the conditions described below.

The recessional outwash and glacial till soils are suitable for reuse as structural fill provided they can be
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moisture conditioned and compacted to the specifications outfined in Section 6.2.4. The Phase 2 Plat C

project site’s soils are discussed below.

B Surficial or Organic Soils: Sod, duff, topsoil, and organic-rich soils at the site are not
suitable for use as structural fill under any circumstances, due to their long-term
compressibility. Consequently, these materials can be used only for non-structural
purposes, such as in landscaping areas. The silty surface soil layer is also not expected
to be reusable as structural fill.

® Glacial Till: The glacial till is suitable for reuse as structural fill. Till should be
considered moisture sensitive due to its relative high silt content. It can become
unworkable when wet and difficult to dry when the moisture content becomes over
optimum for compaction. Air drying or mixing with sofl drying admixtures or cther drier
soils may be feasible.

B Recessional Outwash Sand and Gravel: The outwash sand and gravel is suitable for
reuse as structural fill. Depending on weather conditions, the existing moisture could be
below optimum moisture content needed to achieve specified density, and the soil may
need to have water added during placement and compaction. This sail unit typically has
silt content near or below 5 percent and can be generally used in wet weather.

If imported material is needed for filling during wet weather, the project specifications should include
provisions for using imported, clean, well-graded sand and gravel, such as "Gravel Borrow® per
WSBDOT: 8-03.14, except that the percent passing the U.S, No. 200 sieve should be no greater than

5 percent. Other imported soils may be used if approved by the geotechnical engineer and owner.

6.2.2 Temporary and Permanent Slopes

Safe temporary slopes are the responsibility of the contractor and should comply with all applicable OSHA
and WISHA standards. Temporary stable cut slopes less than 8 feet in height can generally be
constructed in the native site solls, using the following recommendations:

# Undocumented Fill — 1.5H:1V (Horizontal:Vertical)
BTl - 1H:Y

We did not encounter perched groundwater in our explorations. However, perched groundwater
conditions should be anticipated during construction. If temparary cuts encounter groundwater seepage,
they should be sloped at 2H:1V or flatter (as recommended by the geotechnical engineer at the time of
canstruction) to prevent significant caving or sloughing. Temporary cuts in the [oose soils are expected to
have some raveling at the cut face. Temporary cut slopes in loose soil may need to be laid back flatter, if

there is a change in material type or debris is encountered.

In the event that groundwater seepage is encountered during excavation, the contractor must install
temporary drainage measures to protect the cut face and prevent degradation of the excavation area until

permanent drainage measures can be constructed.
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8.2.3 Peimanent Slopes

All permanent cuf slopes and fill slopes should be adequately inclined to minimize long-term raveling,
sloughing, and erosion. We generally recommend that no slopes be steeper than 2H:1V. For all soil
types, the use of flatter slopes, such as 3H:1V, would further reduce long-term erosion and facilitate
re-vegetation. Slopes steeper than 3H:1V may experience erosion or sloughing during the first winter
season or until vegetation is weli established. On all slopes, a hardy vegstative groundcover should be
established as soon as feasible to protect the slopes from erosion. Erosien control measures, including
use of plastic sheeting can reduce erosion and sloughing and surficial slope damage. Permanently

exposed slopes should be seeded with an appropriate species of vegetation to reduce erosion and improve
stability of the surficial layer of soil.

6.2.4 Structural Fill Specifications

The term "structural fill" refers to any materials used for building pads, roadway embankments, and
materials placed under foundations, retaining walls, slab-on-grade floors, sidewalks, pavements, and
other such features. Golder’s conclusions and recommendations concerning structural fill are presented
in the following paragraphs.

Maierials:

Structurai fili should be free of organic and inorganic debris, be near the optimum moisture content, and
capable of being compacted to the required specifications for application. Soils used for structural fill
should generally not contain any organic matter or debris or any individual particles greater than about
6 inches in diameter. Typical structural fill materials include:; 1) clean sand and gravel, 2) well-graded
mixtures of sand and gravel (commonly called "gravel borrow" or “pit-run”), 3) mixtures of silt, sand, and
gravel, 4) crushed rock, 5) quarry spalls, and 8) controiled-density fill {CDF). If the onsite soils do not
meet the above criteria, or cannot be reworked to a suitable condition, we recommend using imported
granular fill consisting of imported, clean, well-graded sand and gravel, such as "Gravel Borrow" per
WSDOT: 9-03.14, except that the percent passing the U.S. No. 200 sieve should be no greater than
5 percent. Other fill materials may be used with approval of the engineer.

Fill Placement:

Fill should be placed in horizontal lifts not exceeding 12 inches in loose thickness, and each lift should be
thoroughly compacted with a mechanical compactor. Any structural fill placed beneath footings should
extend laterally outside of the footing base at a 1H:1V slope projected down and away from the bottom
footing edge. If structural fill is fo be placed in low lying areas that may contain ponded water (such as
the existing gravel pit}, then the subgrade should either be de-watered or a clean free draining fili or
gravel should be used to backfill in the wet zene prior to placing and compacting the structural fill.
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Compaction Criteria:

Using the Modified Proctor test (ASTM D1557) as a standard, we recommend that structural fill used for
onsite applications be compacted to specifications listed in Table 5-4.

Table 5-4: Compaction Specifications

Fill Application Minimum Compaction
Building pad 95 percent
Footing subgrade or bearing pad 95 percent
Slab-on-grade floor subgrade and subbase 95 percent
Retaining wall footing subgrade 95 percent
Roadway embankment 95 percent
Concrete slab subgrades 95 percent
Asphalt pavement base and subbase 95 percent
Asphalt pavement subgrade 95 percent
Retaining wall backfill 90 percent
Footing and stemwall backfill 90 percent
Landscaped Areas 85 percent

Subgrade Verification and Compaction Testing:

All structural fill should be placed over firm subgrades prepared in accordance with the recommendations
in this report. The condition of all subgrades should be verified by the geotechnical engineer before filling
or construction begins, With the exception of landscape areas, fill soil compaction should be verified by
means of in place density tests performed during fill placement so that soil compaction may be evaluated
as earthwork progresses.

Pavement and foundation subgrades should be maintained in a well compacted state and protected from
degradation prior to paving or placing concrete. Protection measures may include restricted traffic,
perimeter drain diiches, or placement of a protective gravel layer on the subgrade. Disturbed or wet
areas should be removed and replaced by suitably compacted structural fill.

Soil Moisture:

The suitability of scils used for structural fill depends primarily on their grain size distribution and moisture
content when they are placed. As the “fines” content (that soil fraction passing the U.S. No. 200 Sieve)
increases, soils become more sensitive to small changes in meisture content. Soils containing more than
about 5 percert fines (by weight) cannot be consistently compacted to a firm, unyielding condition when
the moisture content is more than about 2 percentage points above or below optimum. If density tests
taken in the fill indicate that compaction is not being achieved due to high moisture content, then the fill

should be moisture-conditioned and re-compacted. If the required densities cannot be met, then the
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material should be excavated and replaced. For fill placement during wet-weather site work, we

recommend using soils that have fines content of 5 percent or less (by weight).

Wet Season Construction:

We understand that site grading may be completed during early spring or late fall when the risk of
significant rainfall is higher than summer. The recessional outwash soils ars not considered to be
moisture-sensitive soils and can typically be worked in light rain conditions. However, the tiil soils are
considered moisture sensitive and will rapidly deteriorate if worked in even light rainfall thesa soils will

also deteriorate if the moisture content is more than a few percent over the optimum required for
compaction.

Risks of wet season construction include:

Degradation of exposed subgrades: Subgrades exposed to rain and ponded water can degrade
(e.g.. have reduced bearing capacity) under traffic loads such as construction trucks and
equipment. The amount of degradation is greatest for soils with higher silt content (such as the
shallower soils at the site). The till and silty near surface soil will be most susceptible to
degradation. This degradation will be evidenced by “pumping” and excessive mud and silt. In

some cases, it may be possible to repair the subgrade in dryer weather by recompaction after the
soil has dried out.

Excavated soil becoming too wet: If excavated soil stockpiles are not covered after excavation,
the soil could become too wet to reuse, compact, or handle. If the soil becomes too wet, it may
need to be dried out and reworked during dryer and warmer weather. Alternatively, soil drying
admixtures could be evaluated for use on the site. The extent of impact on soils will vary — soils

with higher silt content, such as the fill will be most impacted by elevated moisture contents.

Imported Soil. In the unlikely event that onsite soils become too wet and construction needs to
proceed using import backfil, we recommend that the import material contain less than
5 percent fines by weight passing the U.S. No. 200 sieve.

6.3  Utility Backfill Specifications

Maintaining safe utility excavations is the responsibility of the utility contractor. The soil and groundwater
conditions in the utility excavations will vary across the site. Due to the cohesionless nature of the
recessional outwash site soils, caving of the trench walls in these deposits should be anticipated. The
Contractor should anticipate encountering cobbles and scattered boulders in the till and outwash, As

appropriate, trench shoring should be used by the utility contractor. Existing underground utilities to be
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abandoned should be plugged or removed so they do not provide a conduit for water and cause soll
saturation or instability.

Utility Subgrades:

Based on our explorations, we expect that most utility excavations will extend into soils that will
adequately support utility pipes, catch basins, vaults, and similar structures. If localized zones of soft or
organic solls are encountered in utility excavations, we recommend that they be over-excavated as
recommended by the geotechnical engineer and replaced with suitable structural fill compacted to a
uniform density appropriate to the utility location.

Utility Bedding:

Utility pipes should be bedded on appropriate material that extends at least 6 inches outward from the
pipe in all directions. For fevel or gently sloping pipes, we recommend using a clean, uniform, well-
rounded material such as pea gravel or “Gravel Backfill for Pipe Bedding” per WSDOT: 9-03.12(3). For
moderately or steeply sloping pipes, we recommend using a clean, uniform, angular material such as

“Crushed Surfacing Top course” per WSDOT: 9-03.8(3), to reduce groundwater flow rates through the
bedding.

Utility Backfill and Compaction:

The native till and outwash granuilar soils can be used as utility excavation backfill if they can be placed
and compacted to the specifications in this report. If onsite soils cannot be compacted to the
specification, such as during the wet season or during rainy pericds, then an impont backfill material
meeting the WSDOT specification for Gravel Borrow 9-03.14 could be used.

Fill should be carefully placed and hand tamped to about 12 inches ahove the crown of the pipe before heavy
compaction equipment is used. The remainder of the trench backfill should be placed in lifts having a loose
thickness of no greater than 12 inches. We recommend that utifity backfill soils be compacted to a density

commensurate with the requirements of overlying structures or pavements as described in the Structural
Filf section of this report.

8.4 Pavement Subgrade Preparation

Long-term pavement performance depends on appropriate asphalt or concrete design and thickness, but
also depends on the subgrade soil type and proper preparation prior to paving. The current project
design includes both concrete and asphalt pavement and subgrades consisting of till and outwash sand

and gravel. in addition, there will be parvious asphalt in limited arsas with pervious outwash sand and
gravel subgrade.
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6.4.1 Owutwash Sand and Gravel Subgrade

When properly prepared, the outwash sand and gravel have good characteristics for pavement subgrade.
This subgrade soil provides adequate load support, readily drains, and is not prone to swelling or frost
heave. In general, the near surface outwash sand and gravel will be locose to compact. At a minimum,

we recommend compacting the upper 12 inches of native material beneath roads to 95 percent of
Modified Proctor.

6.4.2 Giacial Till Subgrade

Under roads, any loose glacial tilf should be excavated to expose dense to very dense sails. Then care
needs to be taken to protect the subgrade from disturbance. If exposed to rain and ponded water, the
glacial till subgrade will degrade under traffic loads such as construction trucks and equipment. Low

spots in the till subgrade should be mitigated with adequate drainage to avoid ponding of water within the
pavement base coarse gravel.

In areas where the road will be constructed over glacial till subgrade, provisions (construction details)
should be included to allow any low spots in the subgrade to drain. Otherwise the gravel base over the till
will act as a “bathtub”, holding water and causing problems with the pavement.

6.4.3 Bio-Relention Celis

Generally, the native subgrade soil under bio-retention cells is not compacted and care is taken to limit
any traffic over the subgrade so that infiltration rates are not affected. Since some construction traffic is
inevitable, Golder completed laboratory testing on recessional outwash sand samples from the Phase 1A
project site, which is adjacent to the Phase 2 Plat C project site {Golder 2010} to evaluate the effects of
soil compaction on permeability. The recessional outwash soil is fairly uniform across the Phase 1A
project site and into the Phase 2 Plat C project site. We tested the permeability of an outwash sample in
a natural condition (lightly compacted) and when compacted to 95 percent of the maximum dry density as
determined by Meadified Proctor (simulating a high degree of compaction). The results show that the
permeability of the natural or un-compacted soil decreased from 0.5 centimeter per second to
0.16 centimeter per second when compacted to 95 percent Modified Progtor. Although this appears to be
a significant decrease, the permeability and infiltration capacity of the compacted soil is still in the tens of

inches per hour which is more than adequate for pervious pavement, rain garden and roof gutter
downspout infiltration.
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The most important consideration for the proper performance of permeable pavements and rain gardens
is protection of the subgrade from contamination with soil fines. Soil fines can come from erosion of
adjacent areas of till soils, mud from construction equipment tires, erosion of landscaped areas or topsoil
stockpiles, and others. The sources and risks for contamination of the subgrade (and pavement, once
constructed) will depend on the sequencing of construction and will change as construction progresses.

Protection of the subgrade will be required in order to maintain permeability of the pavement or rain
garden.
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7.0 CLOSING

This report has been prepared exclusively for the use of BD Village Partners and their consultants and
contractors for specific application for The Villages MPD, Phase 2 Plat C in Black Diamond, Washington.
We encourage review of this report by bidders and/or contractors as it relates o factual data only
(exploration records, laboratory test results). The conclusions and recommendations presented in this
report are based on the explorations and observations completed for this study, review of previous
geotechnical and geologic studies in the Phase 2 Plat C project area, and conversations with the project
team. These conclusions and recommendations are not intended, nor should they be construed to
represent, a warranty regarding the proposed development, bui are forwarded te assist in the planning
and design process.

Judgment has been applied in interpreting and presenting the results. Variations in subsurface conditions
over small distances are common, and actual conditions encountered during construction may be

different from those interpreted in this report.

The subsurface explorations were performed in general accordance with locally accepted geotechnical
engineering practices, fo provide information for the areas explored.

GOLDER ASSOCIATES INC.

fotpe

James G. Johnson, LG, LEG Andrew J. Walker, PE
Principal Principal
AJW/IGJiks
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APPENDIX A
EXPLORATION RECORD

9y



LCG OF TEST PIT VZOINFRITS.GPJ GLDOR_WA.GDT 11/1/13

Golder
Associates

Temp__ 60 _°F Weather_sunny Engineer J. Coleman

LOG OF TEST PIT MWV29-01

Operator _Jeremy

Equipment_Cat 312 C _

Contractor _Builders Suppy

Date 9/11/13

Elevation 547.0 ft Datum MSL

__ Job _083-1076.405

Location Parcel V-29

:samples collected. i
I

!
. 15 20
L | ___ SAMPLES 1‘
| i ! No. | DEPTH MOISTURE |
| i ; Lo CON
- ; | i - 3
; . . ! f i
- T S i i ; ;
| B e ! ft a |
s T O - - ! |
© . Bottomof TestPitat5.0 ft | B
T - i
b0 ! = — P : —
| i !
e
_,.15 R —_
- ! 1
. |
20 | '
- 7 DEPTHOF | DEPTHTO | DEPTH TO
LITHC?LOGIC DESCRIPTIONS AND EXCAVATION NOTES 1IME HOLE WIL SEEPAGE
A 0.0-06ft TOPSOIL {ff) {ft) {ft)
B 0.8-45f (SP)SAND, fine to coarse, some silt, some
gravel, fine to coarse, subrounded, trace roots in T ; | :
{ the upper few feet, brown grading to tan, SR i
nonstratified, (WEATHERED TILL), i ! ’
non-cohesive, moist, compact ; ;_ !
C 45-5.0ft (SP) SAND, fine to coarse, some silt, some ;
gravel, fine to coarse, subrounded, frace SPECIAL NOTE;
cobbles, subrounded, gray, nonstratified, > LED :
cemented, (TILL), non-cohiesive, moist very PVC well installed with 1.5 feet of hand
dense | |Slotted screen. Surface to 3 feet below
. .the surface backfilled with soil from test
ipit. Filter sand from 3 to 5 feet below
the surface. Bottom of well at 5 feet

below the surface. Approxmately 3 feet :
of PVC well casing stick-up above the |
ground surface. No monument instailed.
No groundwater observed at the time the E
pit was excavated. No caving of the pit

sidewalls was observed. No soil




Golder
%;ssociates

Temp_80 °F Weather_sunny __ Engineer_J. Coleman

LOG OF TEST PIT MWV29-02

Operator _Jeremy

Equipment_Cai 312C

Confractor Bulilders Suppy

Date_9/11/13

LOG OF TEST PIT V28INFPITS.GPJ GLDR_WA.GDT 11/1/13

Elevation _558.0 fi Datum _MSL Job_063-1076.405
Location _Parcel V-29
[T T T T T R L T
0 5 10 15 29
—0 A :
N T } :_ SAMPLES
B 5 i . ! o | DEPTH MOISTURE
B E e (%)
i | |
. _
- : |
—10 S o
—15 — |
-
%—
1_20 P
o i} DEPTH OF IJEPTI-l TO | DEPTHTO
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES i
TIME HOLE WL SEEPA
'A 00-08ft TOPSOIL R
B 08-40ft (SM)SILTY SAND, fine fo coarse, some ' !
gravel, fine to coarse, subrounded, trace : i ) T
cobbles, subrounded, trace roots, brown grading | | § - i
to tan, with depth, nonstratified, WEATHERED ; {
TILL), non-cohesive, moist, compact to dense :
. : ] i *
C 40-501 (SM) SIITTY SAND, fine to coarse, some g i
gravel, fine to coarse, subrounded, trace SPEGIAL NOTES:
ﬁgg?éiﬁessﬁ’f;";”o?;d;,g:?‘ge”n‘;?”at'f"ad' (TILL). | I Eight feet of 2-inich diameter, BVC well
' ' installed with 1.5 feet of hand slotted i
‘screen. Lower end cap glued in-place.

! ibackfilled with soil from test pit. Filter ?

‘Upper end cap compression fitted.
Surface to 3 feet below the surface i

sand from 3 to 5 feet below the surface.
Bottom of well at 5 feet beiow the
surface. Approximately 3 feet of PVC
well casing stick-up above the ground
surface. No monument installed.

No groundwater observed at the time the

pit was excavated. Mo caving of the pit

sidewalls was observed. No soil

samples collected.




LOG OF TEST PIT V29INFFITS.GPJ) GLDR_WA.GDT 11/1413

%Goldgx
Associates

Temp _ 65 °F Weather sunny Engineer _J. Coleman

__ Operator_Jeremy

Equipment_Cat 312 C

Contractor_Builders Suppy

LOG OF TEST PIT MWV29-03

Date _9/11/113

Elevation 560.0 ft Datum _MSL

Job_063-1076.405

Location _Parcel V-29

B 06-20f: (SM)SILTY SAND, fine to coarse, some
gravel, fine to coarse, subrounded, brown
grading to tan, nonstratified, (WEATHERED
TILL), non-cohesive, moist, compact to dense

(SM} SILTY SAND, fine to coarse, some
gravel, fine to coarse, subrounded, trace

cobbles, subrounded, gray, nonstratified, {TILL),
non-cohesive, moist, very dense

1C 2.0-50ft

15 20
— ﬁo —
. . SAMPLES
B | no, | DEPTH MOISTURE
i‘ ) (i) (%)
— H { —
i !
,,5 RIS U U N U A SN S — i —
Pl Bottom of Test Pit at 5.0 ft ;
- i z—
i
- | : J—
L : l
{ i i
- |
R i
B |
B s 5
— { : !
- : . E i
i i !
20 l ! | _ I !
o U DEPTHOF | DEPTHTO | DEPTHTO
i
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES TME | HOLE WiL SEEPAGE
A 00-06ft: TOPSOIL : {ft) (f6) (ft)

i +

i

SPECIAL NOTES:

Eight feet of 2-inch diameter, PVC well
installed with 1.5 feet of hand slotted
screen. Lower end cap glued in-piace.
Upper end cap compression fitted.

'Surface fo 3 feet below the surface
‘backfilled with soil from test pit. Filter

sand from 3 to 5 feet below the surface.
Bottom of well at 5 feet below the
surface. Approximately 3 fest of PVC
well casing stick-up above the ground
surface. No monument installed.

No groundwater observed at the time the

H
i
!
1
|
H
|
i
i

t
P
1
3
E

_pit was excavated, No caving of the pit

sidawalls was observed. No soil

samples collected.




LOG OF TEST PIT VZ9INFPITS.GPJ GLDR_WA.GDT 11/1/13

1d

Temp_ 70 °F Weather_sunny _ Engineer J. Coleman

LOG OF TEST PIT MWV29-04

Operator _Jeremy

Equipment_Cat 312 C

Contractor Builders Suppy

Date_9/11/13

Elevation 566.0 ft _ Datum _MSL

Job 063-1076.405

Location Parcel V-29

B 05-30ft (SM)SILTY SAND, fine to coarse, some

- gravel, fine to coarse, subrounded, brown
grading to tan, nonstratified, WEATHERED
TILL}, non-cohesive, moist, compact to dense
(5M) SILTY SAND, fine to coarse, some

gravel, fine to coarse, subrounded, trace
cobbles, subrounded, mottled gray, nonstratified,
(TILL), non-cohesive, moist, very dense

'C 30-50f

15 20
v—(] r i
i ! i SAMPLES
- - ; No, | DEPTH MOISTURE
A ) : L, %)
. TR
i - l' C - 'V f E —_ t
H f H
- Bottom of Test Pit at 5.0 ft ‘ ! -
i 3 |
; ; 5 i
S |
—10 : L -
= r
—15
- ! i 1
_ : !
i
— i
l
720 - — 1
| B I n
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES e | Chone | DERIHTO | DEFTH TO
iA 0.0-051f TOPSOIL (@ {fe) () :

SPECIAL NOTES: |
Eight feet of 2-inch diameter, PVC well '
installed with 1.5 feet of hand slotted |
screen. Lower end cap glued in-place.
Upper end cap compression fitted. t
Surface to 3 feet below the surface i
backfilled with soil from test pit. Fiiter |
sand from 3 to 5 feet below the surface.
Bottom of well at 5 feet below the
surface. Approximately 3 feet of PVC
well casing stick-up above the ground
surface. No monument installed. :

No groundwater observed at the time the |

pit was excavated. No caving of the pit :

sidewalls was ohserved. No soil

samples collected.




LOG OF TEST PIT V2BINFPITS.GPJ GLDR_WAGDT 114113

Gol
Ass%(ciieartes

Temp__ 75 _°F Weather _sunny __ Engineer_J. Coleman

LOG OF TEST PIT MWV29-05

Operator _Jeremy

Equipment_Cat 312 C

Contractor _Builders Suppy

Date _9/11/13

Elevation 568.0 fi Datum MSL

_ Job_063-1076.405

Location Parcel V-29

(TILL), non-cohesive, moist, very dense

E Surface to 3 feet betow the surface

20
i . SAMPLES
! . DEPTH | MOISTURE
S o
: i
L - i T
.___5 i : —— - —_—
— Bottom of Test Pit at 5.0 ft f —
- | ; -
10 | i :
- |
15 !
N
_,__20 i
- p—— —
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES e | Tafe | DEETHTO | el
A 0.0-038ft TOPSOIL L @ @
B 0.8-3.0f (SM}SILTY SAND, fine to coarse, some { : ;
! gravel, fine to coarse, subrounded, brown : P ?
1 grading to tan, nonstratified, (WEATHERED
i TILL}), non-cohesive, maist, compact to dense
C 3.0-5.0ft (SM)SILTY SAND, fine to coarse, some .
gravel, fine to coarse, subrounded, trace
cobbies, subrounded, mottled gray, nonstratified, '
SPECIAL NOTES:

Eight feet of 2-inch diameter, PVC well
installed with 1.5 feet of hand slotted
screen. Lower end cap glued in-place.

i Upper end cap compression fitted.
backfilled with soil from test pit. Filter
sand from 3 to 5 feet below the surface.
Bottom of well at 5 feet below the
surface. Approximately 3 feet of PVC
well casing stick-up above the ground
surface. No monument installed.

No groundwater observed at the time the :

pit was excavaied. No caving of the pit

sidewalls was observed. No soil

samples collacted.




LOG OF TEST PIT VZBINFPITS.GPJ GLDR_WA.GDT 11/1/13

=Golder LOG OF
LAASSOCIALES
Temp_ 60 °F Weather sunny _ Engineer_J, Coleman

Equipment_Cat 312 C
Elevation 551.0 f

Lo

TEST PIT TPV29-01

Operator_Jeremy o

Confractor Builders Suppy

Date 9/10/13

Daturm _MSL

Job_063-1076.405

cation _Parcel V-29

1 ———

4
1

B 09-45ft (SP)}SAND, fine to coarse, some silt, some
aravel, fine to coaise, subrounded, trace roots in
the upper few fest, brown grading to tan,
nonstratified, (WEATHERED TILL),
non-cohesive, maoist, compact

(SP) SAND, fine o coarse, some silt, some
gravel, fine to coarse, subrounded, trace
cobbles, subrounded, gray, nonstratified,
cemented, (TILL), non-cohesive, moist very
dense

C 45-6.0ft

[
,
0 20 !
Lo ” N 1
L | Loy SAMPLES P
o | | no. | DEPTH @ WOISTURE . |
— : ’ (|| (%)
a Pt 1.0
. e 2 4.5 o
u ; - -
! : ;
__10 ,_E _ i
]
- ! t
._15 -
- i
20 " : -
i DEPTH OF | DEPTHTO | DEPTH TO
a LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES TME | HOLE t WL | SEEPAGE
A 0.0-08ft: TOPSQIL {ft) (i) L

H
i !
SPECIAL NOTES: i
No groundwater observed af the time the: |
pit was excavated. No caving of the pit |

sidewalls was cbserved. No soil ;
samples collected.




LOG OF TEST PIT V2§NFPITS.GPJ GLDR _WA.GDT 114113

Gol:
%&s%gicartes

Temp__ 680 _°F Weather_sunny _ Engineer_J. Coleman

LOG OF TEST PIT TPV29-02

__ Operator _Jeremy

Equipment_Cat 312 C Contractor_ Builders Suppy

_ Date 911013

Elevation 549.0 ft Datum MSL

Job _063-1076.405

Location Parcel V-29

B 08-40ft (SP)SAND, fine to coarse, some gravel, fine to
: coarse, some silt, subrounded, trace roots in the

15 20
—0 -
| i i SAMPLES
- | | no i DEPTH MOISTURE
; ' {ft) (%o}
| < , I o
— P S —
L B
— Bottom of Te;t Pit at 8.0 ft ! - ]
710 : — — }, ;
__1 5 - £
i i !
_,.Azo L,u_._,,..,,_*.._,, 1
T DEPTH OF ' DEPTHTO | DEPTH TO

LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES A1 Tme e S el

A 00-08ft TOPSOIL ! ) () "

C 40-6.0ft

upper few feet, brown grading to tan,
nonstratified, (WEATHERED TILL),
non-cohesive, moist, compact

(SP) SAND, fine to coarse, some silt, some
gravel, fine to coarse, subrounded, trace
cobbles, subrounded, gray, nonstratified, (TILL),
non-cohesive, moist very dense

SPECIAL NOTES:
No groundwater observed at the time the ;
pit was excavated. No caving of the pit |
sidewalls was observed. No soil
samples collected.




LOG QF TEST PIT V2SINFPITS.GPJ GLOR_WA.GDT 114113

EGolder

LOG OF TEST PIT TPV29-03

Associates
Temp_60 °F Weather sunny =~ Engineer_J. Coleman o Operator _Jeremy o
Equipment_Cat312C Contractor _Builders Suppy Date 9/10/13 o
Elevation 561.0 ft Datum _MSL 3 Job_063-1076.405

Location _Parcel V-29

15 20

Bottom of Test Pit at 5.0 ft

l SAMPLES N
! |
: i DEPTH MOISTURE
T N )
l 1 0.0_ |
b2 4.0 o
i

1

i
R

1 H
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES e i | Pl
A 0.0-05f TOPSOIL {# {ft) (fty |
B 05-40ft (SM)SILTY SAND, fine to coarse, some
gravel, fine Yo coarse, subrounded, trace - :
cobbies, subrounded, trace rocts, brown grading S
to tan, with depth, nonstratified, (WEATHERED L
TILL}, non-cohesive, moist, compact to dense | :
C 4.0-5.0ft (SP)SAND, fine to coarse, same gravel, finefo | |
coarse, subrounded, some silt, gray, . SPECIAL NOTES:
Eggggﬂﬁﬂe"' (TILL), non-cohesive, moist, very | A\ oot ndwater observed at the fme the
pit was excavated. No caving of the pit
sidewalis was observed.




LOG QF TEST PIT V2BINFRITS.GPJ GLDR_WA.GDT 11/1/13

%Golder LOG OF TEST PIT TPV29-04

Associates
Temp_ 65 °F Weather_sunny _ Engineer_J. Coieman Operator_Jeremy
Equipment_Cat 312 C Contractor_Builders Suppy __ Date_ 91013
Elevation 558.0 fi Datum _MSL ~ Job 063-1076.405

Location _Parcel V-28

—0 i ]
N g SAMPLES 5
B | no. | DEPTH |  MOISTURE |
i ' {ft) ' (%)
- e
—5 i -
. |
B Bottom of Test Pit at 5.0 ft A
I |
! $
—10 - ‘
._15 - - J— -
1
— I
B i
20 T :

DEPTH OF | DEPTHTO | DEPTHTO |
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES THIME HOLE | WL

: SEEPAGE
A 0.0-08ft TOPSOIL . I

{tt)
B 0.8-4.0ft: (SM)SILTY SAND, fine to coarse, some 5 ;
gravel, fine fo coarse, subrounded, trace : '
cobbles, subrounded, trace roots, brown grading
to tan, with depth, nonstratified, (WEATHERED
TILL), non-cohesive, moist, compact to dense

C 40-5.0ft (SM) SILTY SAND, fine to coarse, some !
gravel, fine to coarse, subrounded, trace

'€ SPECIAL NOTES: L
ﬁggl?éeo;'ess?\?;o;ﬁ;d'\.rg:?{:ienrf;?tratmd‘ (TLL. | o groundwater observed at the time the |

pit was excavated. No caving of the pit
isidewalls was observed. No soil
' Isamples coliected.




LOG OF TEST PIT V2BINFPITS.GPJ GLDR_WA.GDT 11113

Golder
Associaies

Temp_ 65 °F Weather_sunny ~ Engineer_J. Coleman

LOG OF TEST PIT TPV29-05

Equipment_Cat312C

. Contractor Builders Suppy

Qperator_Jeremy
Date 910/13

Elevation 560.0 fi Datum _MSL

Job_063-1076.405

Location _Parcel V-29

non-cohesive, moist, very dense

L -

[ T I T R B
0 15 20
—0 £ : , B - !
L E Lat ,. ; ___ SAMPLES
B ‘B - DEPTH MOISTURE
T "o T )
B T o 1 1.0
—5 S 2 3.0 ]
- S |
L Bottom of Test Pit at 6.0 ft ! ! -
—10
—15 :
i |
| {
_ 1 |
—20 - I I
- - I -
___ LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES ; i TIE DE:gI'_*EOF ! DEPJETO , ‘;E'Emgg
A 0.0-08ft: TOPSOIL (F6) ) i ()
B 038-3.0ft (SM)SILTY SAND, fine to coarse, some ! ! i } P
| gravel, fine o coarse, subrounded, brown i - * !
grading to tan, nonstratified, (WEATHERED e
TILL), non-cchesive, moist, compact to dense }
C 3.0-6.0it (SM)SILTY SAND, fine io coarse, some )
gravel, fine to coarse, subrounded, trace
cobbles, subrounded, gray, nonstratified, (TILL), : {
:SPECIAL NOTES:

"No groundwater observed at the time the N

pit was excavated. No caving of the pit
sidewalls was obhserved.




=5 Golder LOG OF

'Associates

Temp 70 °F Weather sunny Engineer J. Coleman

TEST PIT TPV29-06

Operator_Jeremy ]

Equipment_Cat312C_

Contractor_Builders Suppy

Date _9/10/13 -

Elevation 564.0 ft Datum _MSL Job_063-1078.405
Location _Parcel V-29 e
A T A T T Bt s '
0 5 10 15 20 i
= = h f . i
= E SAMPLES N
' DEPTH MOISTURE
i "o Ty )
| R 4
i | ; - , -
. ; ! - i
H |
10 - - - '
—15
Lo | | .
DEPTH OF | DEPTH TO | DEPTH TO |
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES TIME HOLE WIL | SEEPAGE |
A 0.0-0.8ft TOPSOIL (&) (ft) ey
‘B 0.8-20ft (SM)SILTY SAND, fine to coarse, some
: gravel, fine to coarse, subrounded, brown : L T
grading to tan, nonstratified, (WEATHERED ! -
TiLL), non-cohesive, moist, compacttodense 1}  { |
C 2.0-4.0ft (SM) SILTY SAND, fine o coarse, some L
gravel, fine to coarse, subrounded, trace ! i
cobbles, subrounded, gray, nonstratified, (TILL), T ’f
hon-cohesive, maist, very dense No groundwater observed at the time the
pit was excavated. No caving of the pit |
i :sidewalls was observed. No soil i
t1samples collected. :
|
!

LOG QF TEST PIT VZSINFPITS.GRJ GLDR_WA.GDT 11/1/13




LOG QF TEST PIT V2BINFRITS.GPJ GLDR_WA GDT 114113

EGolder
Associates

Temp 70 °F Weather sunny Engineer J. Coleman

LOG OF TEST PIT TPV29-07

Equipment _Cat 312 C

Contractor Builders Suppy

Operator _Jeremy

Date 9/10/13

Elevation 561.0 f§ Datum_MSL

Job _063-1076.405

Location Parcel VV-29

15 20
! —0 P 4
Cob | T SAMPLES |
P L | no. | DEPTH MOISTURE
) {ft) (%)
L 1 1 1.0 |
. 2 3.0 ]
r— Bottom of Test Pit at 5.0 ft .
- :
40— — : — :
15
— f
X
- |
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES ' TE DEl_'[’gEEOF DEPJI‘;‘_ TO gEE’;ﬂg b
A 0.0-06ft TOPSOIL B i i el it

B 06-2.0ft (SM)SILTY SAND, fine to coarse, some

: gravel, fine o coarse, subrounded, brown
grading to tan, nonstratified, (WEATHERED
TILL), non-cohesive, maist, compact to dense

(SM) SILTY SAND, fine to coarse, some
gravel, fine to coarse, subrounded, trace

cabbles, subrounded, gray, nonstratified, (TILL),
| non-cohesive, moist, very dense

C 20-501t

SPECIAL NOTES:

No groundwater observed at the time the
pit was excavated. No caving of the pit
sidewalls was observed.




LOG OF TEST PIT V2SINFRITS GPJ GLDR_WA.GDT 11/1/13

%Golder

Associates

Temp_ 75 °F Weather_sunny
Equipment_Cat 312 C
Elevation 567.0 ft

Location _Parcel V-29

LOG OF TEST PIT TPV29-08

Engineer_J. Coleman

Contractor _Builders Suppy

Datum MSL

__ Date

_— Operator_Jeremy

9/10/13

Job_063-1076.405

non-cohesive, moist, very dense

P T
15 20
=0 ; T o
| T ! ‘ : SAMPLES |
o B | DEPTH MOISTURE i
i o NO- i (4 |
DS R |
| l - o _
C o
—5 B S — |
RN IR L
- Bottom of Tels.t Pit at 6.0 ft
P i i _ i
| g .
,_k‘!o - —_ R I
B |
_15 R —— J—
e I
¥20 S —
BT DEPTHOF | DEPTHTO | DEPTHTO | |
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES . : ‘
e TIVE HOLE WL | SEE |
A 0.0-08f TOPSOIL L (Ft) {ft) (If:t?GE j
B 0.8-3.0f (SM)SILTY SAND, fine to coarse, some ! 5 ]
gravel, fine to coarse, subrounded, brown : : i ’ ll
grading to tan, nonstratified, (WEATHERED i s
i TILL), non-cohesive, moist, compact to dense ) |
‘C 3.0-8.0ft (SM)SILTY SAND, fine to coarse, some i i
gravel, fine to coarse, subrounded, trace :
cobbles, subrounded, gray, nonstrafified, (TILL), '
SPECIAL NOTES:

No groundwater observed at the time the
pit was excavated. No caving of the pit
sidewalls was observed. No soil
samplas collecied.




LOG QF TEST PIT VZBINFPITS.GRJ GLDR_WA.GDT 111113

Golder LOG OF TEST PIT TPV29-09

Associates
Temp_75 °F Weather_sunny _____ Engineer J. Coleman __ Operator Jeremy
Equipment_Cat 312C Contractor _Builders Suppy Date 9/10/13
Elevation _566.0 ft Datum MSL Job 063-1076.405

Location Parcel V-29

]
! I—h"" P ; I R e E R i
1 :
| 0 15 20 |
—0 EoEEEETEeErEa s — 1 o —_ ]
— ) N ' : SAMPLES |
= ‘t No. | DEPTH MOISTURE
C (ft) (%)
1
B f i
: )
- 1. 10
I
! -
. 1Lz 3.0 i
_ ] N ' .
- Bottom of Test Pitateot ¢  + | . ‘
L | —
i 10 F —
I |
715 — JE— PE—
B ]
i 20 S— ! -
— i : l
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES I TIE DE:;['EOF DEF’JETO !“;EEE‘“AEE;
; A 0.0-05ft TOPSOIL i e o ) :

i |B 0.5-3.0ft (SM)SILTY SAND, fine to coarse, some {
gravel, fine to coarse, subrounded, brown i ’ ‘ o
]

grading to tan, nonstratified, (WEATHERED
TILL}, non-cohesive, moist, compact to dense

C 3.0-8.0ft: (SM) SILTY SAND, fine to coarse, some P
gravel, fine to coarse, subrounded, frace P
cobbles, subrounded, mottled gray, nonstratified,

; . . |SPECIAL NOTES: R
E (TILL), non-cohesive, moist, very dense 'No groundwater observed at the time the

pif was excavated. No caving of the pit
]sidewalls was observed,

|
|
|
|




LOG OF TEST PIT V29INFRITS.GPJ GLOR_WA.GDT 111113

Temp_ 80 °F Weather_sunny
Equipment_Cat 312 C
Elevation _568.0 ft

Golder
'Associates

LOG OF TEST PIT TPV29-10

Engineer_J. Coleman
Contractor _Builders Suppy
Datum MSL

Operator_Jeremy
Date 9/10/13

_ Job_083-1076.405

Location _Parcel V-29

C 3.0-8.0ft (SM)SILTY SAND, fine to coarse, some
gravel, fine to coarse, subrounded, trace
cobbles, subrounded, trace boulders,
subrounded, mottled gray, nonstratified, {TILL),

non-cohesive, moist, very dense

5 15 29
B | ... SAVPLES ]
B | DEPTH MOISTURE | |
LY T )
775 i R — —]
B T | o i
- Bottom of Test Pit at 6.0 ft ‘ i —
- | | | —
_10 . DS U ! !
— !
15
e :
----- 20 ; —
! N ! DEPTT-%OF DEPTHTO | DEPTH TO
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES e LOLE WIL | SEEPAGE | |
A 0.0-08ft TOPSOIL L (t) iy i (M) ‘
B 0.8-3.0ft (SM)SILTY SAND, fine to coarse, some L
gravel, fine to coarse, subrounded, brown i 3 T
grading to tan, nonstratified, (WEATHERED - ;
TILL}, non-cchesive, moist, compact to dense .

i ISPECIAL NOTES:

No groundwater chserved at the time the
pit was excavated. No caving of the pit
i sidewalls was observed. No soil

samples collected.




LOG OF TEST PIT BD INFILTRATION TEST PITS.GPJ GLDR_WA GDT 10/31/13

Golder
Associates

Temp_ 50 °F Weather_Overcast Engineer _T. Marshall

Equipment_Komatsu PC 200 Contractor_Cascade

Elevation 555.0 ff Datumn Local

LOG OF TEST PIT TP-117

__ Operator Maitt

Date_12/17/09

~ Job 083-1076.201

Location Black Diamond

SAMPLES

DEPTH
{ft)

MOISTURE
(%)

7.5

20.1

i5.0

3.56

.16.0

{
e
i
) n,--.‘.‘
Qe ot
[l

Iy
(.
iE
%
f_uj
AN

s

& 70
{

O

°0)

: [=3

ra
BN
k=]

C
):
oo

—18

{

‘-) o

NN
i D{

Lf‘
(7
e

LJ
S o

OC)‘. qo(

[
o

"__{_ﬂ
@

Bottom of Test Pit at 20.0 it
: i
|
i

.

I LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES

' A 0.0-1.01t Loose, dark brown to reddish brown,
non-stratified, silty fine fo coarse SAND, some

fine to coarse gravel, little raots, damp
(TOPSOIL)

Loose, reddish brown to olive gray, stratified,
gravelly fine to coarse SAND, little cobbles, trace
! silt, roots damp (SP) [Qwr]

C 5.0-10.0ft: Loose, olive gray, siratified, fine to coarse
SAND, litfie fine gravel, trace silt, damp (SP)
[Qwr]
¢ 1D 10.0-14.0ft: Loose to compact, mottled light gray, olive
; gray, and reddish brown, stratified, fine to
5 coarse SAND, some silt, roots, damp (SP)
i [Qur}
E 14.0-20.0ft Compact, olive gray, stratified, fine to coarse
GRAVEL and fine to coarse SAND, some
cobbles, trace silt, damp (GP) [Qvr]

B 10-50ft

TIME : HOLE

(tt)

| DEPTHOF | DEPTHTO | DEPTH TO
WIL
]

SEEPAGE

10:40 0.0

i
!
|
|

11:20 20,0

SPECIAL NOTES:

caving at 14' to 20' bgs. No groundwater
observed. Sstwell at 21' bgs. 22° well
with 1.3' above ground surface.




i Golder
'Associafes

Temp_ 50 °F Weather_Overcast Engineer__A. Dennison

LOG OF TEST PIT TP-36

Operator_Tim

Equipment_312 C Cat Trackhoe

Contractor _MidMountain Contractors

Date March 22 2008

Elevation_561.0 # Dafum _MSL

Job_063-1076.200

Location Black Diamond, WA

LOG OF TES1 #IT 063-1076.200 VILLAGES_TPS.GPJ GLDR _WA.GDT 4/20/06

coarse gravel, moist (SM) (SLIGHTLY
WEATHERED LODGEMENT TILL)

D 4.0-12.0ftt Dense, gray, non-stratifed, silty fine to
coarse SAND with some, subrounded, fine to
coarse gravel, little cobbles, trace boulders,
moist (SM) (LODGEMENT TILL)

15 20
SAMPLES
DEPTH MOISTURE
NO- T T %)
1 1.5
2 3.0 16.6
| 3 8.0
M
= D
&0 é
: Bottom of Test Pit at 120 ft
——15
20
DEPTH OF | DEPTH TO | DEPTH TO
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES TIME HOLE WL SEEPAGE
A 0.0-051t Loose, dark brown, non-stratified, silty fine to {ft) (i) )
coarse SAND with some organics, moist (SM) 09:40 0.0
(TOPSOIL/GRASS) : :
B 0.5-2.0ft Loose, orange-brown, non-stratified, silty fine 09:45 1.5
to coarse SAND with littie, subrounded, fine to 10:00 10.0
coarse gravel, moist (SM) (WEATHERED 10:15 12.0
LODGEMENT TILL)
C 2.0-4.0f: Loose, light brown, non-stratified, silty fine to -
coarse SAND with some, subrounded, fine to | |SFECIAL NOTES:

No caving was cbserved.
Minor aler seepage was observed at
7.5 and 10 feet.




amm——.

YGolder
'Associates

Tetnp_ 50 °F Weather_Overcast Engineer_A. Dennison

Equipment_312 C Cat Trackhce
Elevation_584.0 ft

Datum _MSL

Contractor_MidMountain Contractors

Operator_Tim

LOG OF TEST PIT TP-37

Date_March 22, 2006

Job_063-1076.200

Location_Black Diamond, WA

subrounded, fine to coarse gravel and trace
cobbles, moist (SM) (WEATHERED
LODGEMENT TILL)

20
......O T T
| A SAMPLES
B B NO. DEPTH MOISTURE
) {ft) %)
N 1 7.0 13.9
_....5 e
/2 ¢
B 2
10 i
: Bottom of Test Pit at 12.0
—15
20
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES me | hore | PEGTHTO RerTHTo

A 0.0-0.3ft: Loose, dark brown, non-stratified, silty fine to {ft) i) {ft)

medium SAND with some organics, molst (SM) 10:30 0.0

(TOPSOIW/FOREST DUFF) = :
B 0.3-3.0ft Loose to compact, orange-brown, 10:50 3 120

non-stratified, silty fine to medium SAND with

little, subrounded, fine to coarse gravel, moist

{SM) (WEATHERED LODGEMENT TILL)
C 3.0-12.0f Dense lo very dense, gray, non-stratified, )

sifty fine to coarse SAND with little, socketed, | [SEECIAL NOTES:

No caving was observed.
No water seepage was observed,

LOG OF TEST PIT D62-1076.200 VILLAGES TPS.GPJ GLDR WA.GDT 4/20/06




LOS OF TEST PIT 063-1076.200 VILLAGES TPS.GPJ GLDR WA.GDT 4/20/08

LOG OF TEST PIT TP-38

Temp_ 50 °F Weather_Overcast Engineer _A. Dennison Operator_Tim
Equipment_312 C Cat Trackhoe Contractor_MidMountain Contractors  Date _March 22. 2008
Elevation_554.0 ft Datum_MSL Job_063-1076.200

Location_Black Diamond, WA

TP
i
SAMPLES
DEPTH MOISTURE
NO- T )
1 2.0
2 4.0 5.7
3 16.0 8.5
4 17.5 8.2
: Bottom of Test Pit at 18.0 ft
——20
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES e | ConoF D YO | DEFTH TO
A 0.0-08ft Loose, dark brown, non-stratified, silty fine to {1 fty _{m
coarse SAND with some organics, moist (SM) 11:10 0.0
(TOPSOIL) . :
B 0.8-3.0 ft: Loose, orange-brawn, non-stratified, silty fine 11:20 140
to coarse SAND with liltle, subrounded, fine to 11:25 16.0
coarse gravel, moist (SM) (WEATHERED 14-45 18.0
RECESSIONAL OUTWASH)
C 3.0-14.0 f: Compact, brown-gray, non-stratifed, fine to
medium SAND with trace, subrounded, fine to ﬁ ng' tNDTESE . 5 3
coarse gravel, trace cobbles, and trace silt, b OME’FB eactav;r:;gfwats observe
damp (SP) (RECESSIONAL DUTWASH) gween 3 o 14 Teet. ‘
. Minor water seepage was observed at
D 14.0-16.0 fi: Compact, gray, non-stralified, fine to 186 feet,
coarse SAND with litle silt and litlle fine
gravel, moist (SW-SM} (TRANSITIONAL
ZONE)
E 16.0-18.0 ft: Dense, gray-brown, non-stratified, siity fine
to coarse SAND with some, subrounded,
fine to coarse gravel and trace cobbles,
moist (SM} (LODGEMENT TILL)




RECORD OF BOREHOLE MW-24 SHEET 10of 3
PROJECT. Black Diamond Villages DRILLING METHOD: RotoSonic DATUNM: ELEVATION: 557
PROJECT NUMBER: 063-1076-01.201 DRILLING DATE: 03/1072010 AZIMUTH: N/A INCLINATION: -80
LOCATION: 56 feet West of TP#117 DRILL RIG: Mini-Sonic COORDINATES: not surveyed
8 SO0IL PROFILE SAMPLES PENETRATION RESISTAMCE
E ; T i — BLOWS /it @
& w o : 2 ELEV | ! 9 20 30 40 ROTES
&I g = - 2. & w BLOWS REC § X A A WATER LEVELS
a g DESCRIPTION b 29 f: 2 g per Bin M 1S [WATER CONTENT {(PERCENT) GRAPHC
o o ) H
z E Lo IR - wr——d W
m L ; ! ! Winchdiop ! 20 0 53 80
- ° 5oTE T : T ; | A TSOR 40
Brown ko red brown, silty fine to coarse l | i ! I PVC rfsar
SAMD, same fine to coarse gravel. moist. L H i , H pipe, in
{Outwash) - [ : ) ! cement seal
) ; M ! | ) ' i with 4-faot
| SM I : : ! ! i stainless
! bl H i i i steel ahove
i [ ; ! 1 t ! ground
- i o ; ; ; | i menument
o Lhtyesas E S A
25768 S Y- R [ f
Yetlow gray to olive gray, fine o coarse BN : t : : {
H SAND, trace silt, damp. (Outwash) L H i
i i i i
- Lo
- i 1 GRAS ! i
Sp - ' 1
; )
| -
_ 1.0 ; i
5 : | 00 ‘ .
! . .
i i
| I I S -3 £ ! !
60-90 ST T 60 {
Yeliow gray to oliva gray, fine to medium k :
SAND, some fine {o coarse grave!. litie [
silt, damp. {Oubwash} H : :
- 2 IGRAS ' : : :
. SP |
i b i I
: ' i | E
L ! Lo
Oy - Lk 5480 : EGRAE . ! :
80-11.0 i R 20 ! . !
g Clive gray, silty SAND, soms fina to i i : :
Q coarsa graval, damp. (Fill lense?) i l i H .
2 | A ! :
— 10 é ; SM i —- : i
2 ; : i i 1
[ : : H 4
i I 1 5460 i i |
11.0-200 : oL 110 l i
Qlive gray, fine to coarse SAND and fine to | Ty TS H
coarse GRAVEL, 1raca silt, damp. : RS i L ! i
{Outwash) ' o B i ! E | i ‘ : :
- % B ST Lo ? Lo
EERCEY | Lo
L E :
3 ; [
; ! P | i I
B R a0 b
15 i 10.0 ! i |
i i I !
i : L
i ! i S
5 o
4 'GRAB i i : i
Interbeds of olive gray with iron-exde i :
i slaining,silty SAND, some fina 1o coarse : . i 2"SCH 40
| gravel, damgp. (3.0 feet} ! : . . PVC riser
o H : : : B pipe wilh
i N H benlonite
| P ackfill
i T
- ; H !
: ! H H
I
H | } !
e . i ! i !
|20 | Logcontinued on nexd paga ! ; : ! ! i i
1intodft LOGGED: TPM
PRILLING CONTRACTOR: Boart/Longyear CHECKED: JGd 'Golder
DRILLER: Brian DATE: 41/2010 ‘Associates

BOREHQLE RECORD BDTHEVILLAGES MW-24 NEW FINAL.GPJ GLDOR_WA.GDT 10/31/13




BOREHOLE RECORD BOTHEVILLAGES MW-24 NEW FINAL.GPJ GLDR_WA.GDT 10/31/13

RECORD OF BOREHOLE MW-24 SHEET 2of 3
PROJECT: Black Diamond Villages DRILLING METHOD: RotoScnic DATUM: ELEVATICON: 557
PROJECT NUMBER: 063-1076-01.201 DRILLING DATE: 03/10/2010 AZIMUTH; N/A INCLINATION: -80
LOCATION: 56 leet West of TP#117 DRILL RIG: Mini-Sonic COORDINATES: not surveyed
8 : SCIL PROFILE i SAMPLES PENETRATION RESISTANCE
£ F S S i : BLOWS (it m
£ D o | f i Wz W 4D NOTES
A l o | S (I E | sows S S B WATER LEVELS
& g | DESCRIPTION S @B 1%0 2 g par 6 in N | A7t |WATER CONTENT (PERCENT) GRAPHIC
g1 P %J {OEPTHY 2 140 Ib hammer wr—a¥  qw
20 o : ! ! () 30 inch drop 20 40 60 30
B ; 20.0-220 : b~J ! 200 ' ' ; 5 - | ———
i QOlive gray, sandy fine {o coarse GRAVEL, ] i : : H %.g
! some silt. damp. (Till) M \: : i ‘ H
H H D O : : ’
. ! 2 6P LT 5 |GRABI | i
A Pj i Co
! LN 1 1 H
i ! ! ! ! : ! I
I I L Losisay | ; i ;
22.0-260 H a i 220 ; ' 1 . i
Gray to olive gray with iron-oxide staining, | fe " 1 ' i | i
fine \o coarse GRAVEL and COBBLES. I * b l I ' |
littla sitt, damp. (Outwash) | ro » : | ; !‘
i L e l i
! N ‘. ' ! ;
5 - '1; ! |
I oW L | :
; '
: |
i |
- ; f A0
25 ; : 10.8
; i
I CsmeEa T T T T T = 3 ;
Gray o brawn, fine ko meadium SAND, 1 i i : | ¢
some fine o coarse gravel, litle sit, damp. ! sp H H ) H
{Outwashy | ! 5300 ! v :
B 7 A S R R T I Bt ; ; :
Brown SILT, Whinly bedded with dark brown | | ;i 5295 i
h SILT moist,. Fi ] 275 i : |
T275-490 :
B Jlive gray, sandy fine to coarse GRAVEL, i
little silt, damp. {Outwash - Till transition) i H
| | |
- 7 GRap] | : :
o I } i i
<1 1 !
(5]
% interbed of light orange brown with :
—30 a iron-oxide staintng, SILT and fine to coarse | : .
-,E GRAVEL, moist. (6.3 inches) ' H ‘
3] P : !
B i !
| !
' ]
i i
= 8 IGRAB} . i :
! b
Interbed of light orange brown, clayey SILT ' H ?
B and fine o coarse GRAVEL, litlle fine 1o 9 GRAB £ ,
medium sand, moist, (1.0 foot) : : i
! | i
: 1 :
' 1
L { '
] t j
' S 2" SCH 40
interbed of dark red brown SILT, seme fine 10 : : PVC riser
—35 gravel, litiie fine to medium sand, moist. 10 |(GRAB 30.0 i : pipe with
{1.0 foot) i mlira?:i%ﬁ
. ! H
: H i
- : : : |
P | [
o i r
: : :
Interbed of light brown, silty Gine 1o coarse l . : ] |
- GRAVEL, little fine to medium sand, mist i 11 |GRAB : ;
to wet. {i.0foot) i ; i
! ; |
' ; ; o
- i H : i : :
i o ! o
| | 12 |orns IR 5
i ; . Lo =
i 1 H ] H j P
i : ! ! : i i =
P P =
[ #0 _ Log conlinued on next page _ o P ] !;”) Tl i ] ! : -
tinto3ft LOGGED: TPM
DRILLING CONTRACTOR: Boart/Longyear CHECKED: 4Gl Golder
DRILLER: Brian DATE: 4/1/2010 Associafes




0335 on 03/11/2010, well observed to be dry and no water level measurement racorded.

RECORD OF BOREHOLE MwW-24 SHEET 3 of 3
PROJECT: Black Diamond Villages DRILLING METHOD: RotaSonic DATUM: ELEVATION: 857
PROJECT NUMBER: 063-1076-01.201 DRILEING DATE: 03M0/2010 AZIMUTH: N/ INCLINATION: -0
LOCATION: 56 fest West of TP#117 DRILE RIG: Mini-Sonic COORDINATES: not surveyed
g8 SO PROFILE SAMPLES © PENETRATION RESISTANGE
I — - - : — BLOWS /it
£ m ! ; Q i i I 1 2 W 40 ey
Fe| 2 - b 2 BBl E L sows | P _ ] WATER LEVELS
a g DESCRIPTION At 2 { E © peréin | N i %%Q;WATER CONTENT (PERCENT) GRAPHIC
z [ : i i
5 5 5 DE(%TH R P - l [ iwm———w
| a0 @ i . 30ichdrop ! ; . B @ B
27.5-420 RN i T i T i E i T
Olive gray, sandy fine (o coarse GRAVEL, 3 59. b . ] : i i '
litle silk, damp. (Outwash - Till transition) b | . ! : P%;ICS?F:I‘lg
S 1 : i siolle
- h:‘ 13 {GRAB i i screen with
> L | i ! fiiter sand
3 i i ! i i ' backfill
| stsg ; P
AZH-460 a0 | ! : f
Olive brown, fine to coarse SAND, lillie to . H 1 = ]
sema siit, Wile fine graval, scallerad coat | : !
fragments, wat. (Outwash) i E
! I
5 sp 14 [GRAB ; ! i
=4 i :
(=]
S ;
w v H
AR T
£ : A
g ! !
(5} i i
B | 511.0 : ;
45.0- 508 i ; | )
Diark ofive brown, siliy fine to coarse i i : Filter sand
SAND, some fine to coarse gravel, i . ackfill, no
scattered coal fragments, moist. {Till ¢ ! r ! : pipe
i i i
! H :
! f
o 15 ;GRAB t
i Benlonite
chip hackfll
: !
50 " Bonng complated at 50.0 ft, l T
' i i
i ‘ i
; i
: ; i i
i :
L i i
; |
A R ’ o
B S P
1 . . : ] H
i ! : i H
i ; : : |
DT | |
- 55 ! ! : i ; | |
i " : I
o | o
! l o
B : ! ! i !
P % a P
T o o
s Lo b P
L : Lo
i Lo
i ; : | i i :
- ! f oo oo !
! ! food A
E ol N D
: : N i i i ! i | .
B i ! i H N
H ' ! ] H I i
| i ; ! | !
i = ; | . E
0 I N N L] L
Tinto3ft LOGGED: TPM
DRILLING CONTRACTOR: BoartfLongyear CHECKED: JGJ Golder
DRILLER: Brian DATE: 4/1/2010 'Associates

BOREHOLE RECORD BDTHEVILLAGES Mw-24 NEW FINAL GPJ GLDR WA.GDT 10/31/13




RECORD OF BOREHOLE MW-31 SHEET 1 of 2
PROJECT: BDVillages/Tha VillagesProj DRILLING METHOD: Hellow Stem Auger DATUM: MSL ELEVATION:
PROJECT NUMBER: D83-1078-001.210 DRILLING DATE: 4/5/2013 AZINMUTH: N/A INCLINATION: -90
LOCATION; 59degrees from North off MWERILL RIG: COORDINATES: not surveyed
2 SOIL PROFILE SAMPLES i PENETRATION RESISTANCE
R SR - ——i BLOWS /it
E la &) | ! 10 20 w40 NOTES
H | X
E'_, £ = | " z ® ELEV. % fw BLOWS i c i n A WATER LEVELS
o 9 DESCRIPTION B &g oo per 6in N BEC \waTER cONTENT [PERCENT)
4 <5 = > P ATT GRAPHIC
o 2 |z IDEPTH; 2 i & i i W
9 (O] 1) z 140 /b hammer i e w
ii] 30 inch drap i ; 0 4 80 30
0 0.0-1.0 T T N A
Surface: grass. sad, wood dabris. : ! | I
: i H t i
. ! i i ' : | i 2Zinch
B oo T T T — T FRTEI D ; i ! : : ' : diamater
i (SW)SAND, fine to coarse, some graval, eTats) 3 | i [ i PVC pipe
i fine, sounded to subangular, frace silt, dark RO : h H i X embedded in
i gray-brown, nonstralified, (OLITWASH), RN : ; H i concrete with
- i non-cohesive, damp, compact SN : ; ! ! t flush-mownt
; e | i 1{ : monument.
i R : ! i ‘
! e : ' o :
B et i ! f
S I ;
! :
R i
I b |
sw
!
L5 SRS 1 i i
. hoed iy : :
RITIeN 1 | HD | 25-25285 g0 gt i | ]
e - ;
- E I : |
a i |
© B
] RN | i :
= AN :
= = e o 4y i
H B0-13.0 - 80 ! I |
o {8P) SAND, fine to madium, trace siil, E 1 i ! !
2 laminations of yellow-brown sitly sand, H I !
o fina o medium, dark olive gray, stratified, 1 | H
2 (OUTWASH), noncohesive, damp, o H d
5 compact St { : i
E Cod P
& i H
10 E ; :
£ Pap 1 : i
< 5 S P2 i HD ! 182225 | 47 | 4D P =
- 3 " i ! 8 i i :
2 i ] i :
B !
m i
= H ;
— n
o f
5 : 2-inch
L= ! H diameter
- 5 o _ o _ b PVC pipe
£ 13.0- 260 ; 1 embadded in
~ (GP) GRAVEL, fine to coarse, and SAND, i : : bentanite
fine to coarse, rounded, traca silt, dark - ; I i ' i chips,
gray brown, (QUTWASH), non-cohesive, : | .
- moisl, vary densa i i ! .
H i ' '
! ! :
: ‘ S
t i !
L 15 ; - y : i i
| 3 HD 758" . >50 ﬁ ' } ; >>M
E I
; -
! ! 1
| : !
: t
i ] H
| : | !
; : : !
. y ; ; i i
= B ; | ;
- & I :
sl I . | . .
o Lﬂ L P
JD ™~ H : i i |
- Y : H H H
CoopNd Lo
LY S P
! =T : i i ‘ .o
20 i i s I B : P
Log ot on next page _ i i | I ! !
finto 31t LOGGED: T. Marshall
PRILLING CONTRACTOR: Cascade Drilling Inc CHECKED: ... Johnson Golder
DRILLER: Gurtis DATE: 10/31/2013 Associates

BOREHQLE RECORD MW-31 PHASE 210.G6PJ GLDR_WA GDT 11/813




BOREHOLE RECORD MW-31 PHASE 210.GPJ GLDR_WaA.GDT 11/8/13

Water leval méasured 28.3 ft bgs during drilling on 4/5/2013.

RECORD OF BOREHOLE MW-31 SHEET 2 of 2
PROJECT: BDVillages/The VillagesProj DRILLING METHOD: Hollow Sterm Auger PATUM: MSL ELEVATION:
PROJECT NUMBER: 063-1076-001.210 DRILLING DATE: 4/5/2013 AZIMUTH: N/A INCLINATION: -80
LOCATION: 58degrees from North off MWESRILL RIG: COORDINATES: not surveyed
8 SOIL PROFILE g SAMPLES PENETRATION RESISTANCE
T T T T - - BLOWS /L
T i fo o laey | P Pl w o@m owm s
& £ = o 3 4 é D BLOWS | ; ! | o A0 WATER LEVELS
a g DESCRIPTION % %o = E per 6in | N ; BEQMT WATER CONTENT (PERCENT) GRAPHIC
Z 5 12~ joeptH 3 F P v
O (] i z ! 140 B bammer | i W, [—— —F W,
20 o i : 1 3ginch drop : 20 40 60 80
~ 130-76.0 TR ' i ! " 0.2 I !
| {GP}GRAVEL, fine to caarse, and SAND. e j 4 yHD; =08 >80 1 o5 | | e
: fina lo coarse, rounded, Wrace silt, dark bl \ T i
i gray brown, (QUTWASH), non-cohesive, i o U | ; H
B maist, very dense (Continved) b O ] ! !
= H
P pTyy
! 4 8 : |
TN I 1
Y ; i :
: :__ & : !
- ! . 6P 'FQ . § | HD 5050 230
N : K
;  -Observad oxidized fragments. ) 1 ; .
: kg { b i 24nch
i e : i i : diamater
| L ISka ; : PVC pipe
~ : i ambedded in
120y ' : i sand pack.
25 E %5
a £ A I . 7]
N 5 ! . 0.0
a -No recovery, based on drilter notes and PR HO 100é4 »50 0.4 ; 4
% cuttings material was consistent. N wJ \;
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41813 063-1076-001.210
PARTICLE SIZE DISTRIBUTION

ASTM D421, D422, D4318

PROJECT NAME: BD / The Vitlages Lk Sawer | ntersaction / WA

SAMPLEID: MW.31* 85 Depth:  22.5-23.5ft
TYPE: SS
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Particle size in millimeters
Coarse Fine Coase | Medium | Fine Sit oc Clay
CORBLES GRAVEL SAND FINES
Partide Size Patide Size
o (mmy) % Passing Classficaian Percsnlage Moisiure Content
12.0" 304.8 100.0
8.0" 154.2 100.0
s 30 75 400.0 Cobbies 0.0
a
g 25" 683.5 100.0
z 20" 50 100.0
& 15" 37.5 100.0
& 10" 25 93.4
@ 075" 19 86.7 Coarss Gravel 13.3
a
z D.a7s’ 9.5 61.6
® #4 4.75 45.2 Fine Gravel 415
g #10 2,00 36.4 Caarss Sard B.8
=
{% #20 0.85 A
o #40 0.43 215 Medium Sand 14.9
= #50 0.25 11.2
#100 0.15 8.0
L #200 0.075 39 Fine Sand 17.8
Fines 3.3
i Deo= 8.88 | D= 0.78 | Dyo= 0.22 {
Gu=DEUD10= 39.9 >4
Ce = D20*2HD10° DB0) = 0.3 <1
DESCRIPTION:[fine to coarse GRAVEL and fine fo coarse SAND
trace sift
TECH DE
UECS: GP i DATE A&13
CHECK TCM
*Labeled in the fidld MW-27. Renumbered in the office after field work completed. REVIEW AlD

Golder Associatesinc.




418/13
PARTICLE SIZE DISTRIBUTION
ASTM D421, D422, D4318

PROJECT NAME:

SAMPLE ID: MWW-31* 87
TYPE: 35

083-1076-001.210

BD / The Villages Lk Sawer Intersection / WA

Depth:  27.5-29ft
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Particle size in millimeters
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*Labeled in the field MW-27. Renumbered in the u_ffioe after field work completed.

Coarse Fine Coarse | Medium Fine St or Clay
COBBLES GRAVEL SAND FINES
Parlicte Size Particle 8za
{mm) % Passing Clesdfication  Percentaga Moisture Content
] 12.0" 2048 100.0
6.0" 54,2 100.0
g 30" 75 100.0 Cobbles 0.0
g 25" 63.5 100.0
z 20" sa 160.0
& 15" 7.5 100.0
& 10" 25 100.0
@ 075" 18 98.5 | CowsaGrave 1.5
: 0.375" 95 31.2
o it4 475 838 | FnaGrave | 148
8 #0 200 71.3 Coarsa Sond 126
?‘E #20 0.85 484
] #40 0.43 16.8 Mediur Sard 54,7
=3 #60 0.25 8.0
#100 0.15 5.1
L #200 0.075 3.4 Fina Seand 13.2
Fines 3.4
Dgg= 1.31 i Dyp= 0.57 | D= 0.28
Cu=DE0D10 = 4.6 <6
Cc=D30°2/(D10°DEO) = 1.9 < 1
DESCRIPTION:|fine to coarse SAND
somefine to coarse gravd, trace silt
TECH DE
uscs: *_ | DATE| 4/813

CHECK TCM

REVIEW AdD

Golder Associates|nc.




