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ASSOCIATES

Date: November 8, 2013

To: Colin Lund, Project Manager

From: Thomas P. Matt, P.E.

RE: The Villages MPD Preliminary Plat Phase 2 Plat C

Preliminary Drainage Analysis

Triad Job No.: 05-336

Copies To: File

The Villages MPD Preliminary Plat Phase 2 Plat C

The purpose of this memo is to provide an overview and background information related to the

proposed stormwater mitigation measures for The Villages MPD Preliminary Plat Phase 2 Plat C. |
This preliminary plat is a portion of The Villages Master Planned Development (The Villages
MPD) which proposes to develop a mix of uses including residential, commercial, office, retail,

educational, civic, recreational uses, trails and open spaces on 1196 acres (assembled parcels).

The Villages is comprised of two primary development areas: Parcel B and the Main Property
{consisting of Parcels C, D, E, F, the Guidetti Parcel and the BDA Parcel). Parcel B is
approximately 82 acres in size and lies approximately 2 miles north of the Main Property, to the
west of State Route 169 (SR 169) and north of SE 312%™ Street (if it were extended) in Section
11, Township 21 North, Range 6 East, W.M., King County, Washington. The Main Property is
approximately 1,114 acres in size and lies west of SR 169 and south of Roberts Drive
(approximately 55 acres lies to the north of this road) in Sections 15, 22, 23, and 27, Township
21 North, Range 6 East, W.M,, King County, Washington. See The Villages Parcel Map attached

for reference.
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The Villages Master Planned Development — The Villages Phase 2 Plat C= Preliminary Drainage Memo

The Villages MPD Phase 2 Plat C Preliminary Plat consists of approximately 136.4 acres of The
Villages MPD to the south of Roberts Drive, primarily within Parcel E, along with portions of
Parcel D and BDA Parcel of the Main Praperty, in Sections 15 and 22, Township 21 North, Range
6 East, W.M., King County, Washington. The Villages MPD Phase 2 Plat C Preliminary Plat
proposes a mix of uses including: residential, recreational uses, trails, open space and
stormwater facilities to provide wetland recharge. The Villages MPD Phase 2 Plat C Preliminary
Plat is located to the southeast of the preliminary plat of The Villages Phase 1A. See the vicinity
map {attached) which shows the general location of The Villages MPD as well as the boundary
for the Phase 2 Piat C Preliminary Plat. This figure also has a key map of The Viilages MPD

showing the location of the Phase 2 Plat C Preliminary Plat within The Villages MPD site.

In its existing condition the preliminary plat site is undeveloped and forested. There are some
existing logging roads on the site from past timber harvest operations, The majority of the
Phase 2 Plat C Preliminary Plat site is underlain by till soils as shown on the attached “Geology
Map” of The Villages MPD site prepared by Associated Earth Sciences, inc. A topographical
ridge runs southeast to northwest, roughly along the border between The Villages MPD
Development Parcels V28 and V29 as identified in Exhibit U to The Villages MPD Development
Agreement dated December 12, 2011 (The Villages DA). This ridge corresponds to the
boundary between Stormwater Management Zones 1 and 2 discussed below. Runoff
generated south of the ridge currently flows south to a delineated wetland {(Wetland EL).
Runoff from Wetland E1 flows to the northwest and infiltrates into existing outwash soils.
Runoff generated north of the ridge flows north towards Wetland TOS, which is tributary to
Rock Creek and eventually to Lake Sawyer, a phosphorus sensitive lake. There are
approximately 5.2 acres at the northwest end of this preliminary plat site that contain highly
infiltrative outwash soils and an additional 1.1 acres of land over till soils in Stormwater

Management Zone 1 that are not tributary to any wetlands.

The Villages Final Environmental Impact Statement dated December 2009 (FEIS) as well as The

Villages MPD Permit Approval set forth in Black Diamond Ordinance No. 10-946 contain
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The Villages Master Planned Development — The Villages Phase 2 Plat C— Preliminary Drainage Memo

stormwater management requirements for The Villages MPD. These documents require The
Villages MPD to comply with the 2005 Stormwater Management Manual for Western
Washington (2005 DOE Manual) as adopted by the City of Black Diamand and discuss various

options for such compliance.,

The Villages MPD site is split into five Stormwater Management Zones (some of which have
been further divided into sub-basins) based on similar proposed stormwater management
techniques. These Stormwater Management Zones are described in The Villages MPD
Development Agreement dated December 12, 2011 at pages 59 -71 including Figure 7.4
entitled “Conceptual Stormwater Plan” showing the Stormwater Management Zones for The
Villages MPD. A copy of this Figure 7.4 is attached at the end of this memo. The Viliages MPD
Phase 2 Plat C Preliminary Plat falls within Stormwater Management Zones 1 and 2. Please
refer to Chapter 6 of The Villages Master Planned Development application revised December

31, 2009 for additional discussion of Stormwater Management Zones in The Villages MPD.

The Villages MPD'’s Stormwater Management Zone 1 is divided into three subzones. Zone 1A is
all the area within one-quarter mile of Horseshoe Lake. The break line between Zones 1B and
1C, on the other hand, is along a subsurface till ridge that is discussed in the Resufts of
Subsurface Exploration and Laboratory Testing, Stormwater Infiltration Evaluation, Villages
Phase I, Black Diamond, Washington dated April 21, 2010, prepared by Golder Associates Inc., a
copy of which is attached hereto. A figure from the Golder Associates report entitled “Surface
of Till" showing the location of said till ridge is attached to the back of this memo. This break
line has been refined since the publication of Figure 7.4 based on the results of the
aforementioned more indepth geotechnical exploration. Zones 1A and 1B are both tributary to

Horseshoe Lake while Zone 1C is cross-gradient to Horseshoe Lake based on geotechnical

findings.

Based on the aforementioned Golder Associates report Results of Subsurface Exploration and

Laboratory Testing, Stormwater Infiltration Evaluation, Villages Phase |, Black Diamond,
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The Villages Master Planned Development ~ The Villages Phase 2 Plat C- Preliminary Drainage Mema

Washington dated April 21, 2010, the portion of this preliminary plat site within Stormwater
Management Zone 1 lies within Zone 1C. Groundwater from Zone 1€ flows to the southwest
and eventually ends up in the Green River. Geotechnical investigations summarized in the
attached Golder Associates report show that stormwater infiltrated within Stormwater

Management Zone 1C is not tributary to Horseshoe Lake or Lake Sawyer.

The stormwater management requirements for Zone 1C provide that “Stormwater from
rooftops and pervious surfaces shall be used to recharge wetlands where required. All other
runoff will be conveyed to the regional stormwater facility within this drainage zone
{Stormwater Management 1C, see Figure 7.4) unless the runoff is needed to meet the water
balance needs to Horseshoe Lake.” The stormwater runoff from the portian of the preliminary
plat site within Stormwater Management Zone 1C that is not required to provide wetland
recharge or is not infiltrated through LID techniques within the outwash soils portion of the site
will be routed to the water quality treatment and infiltration facility located in Stormwater
Management Zone 1C to the southwest of the Phase 2 Plat C Preliminary Plat site that was

permitted as part of The Villages Phase 1A Preliminary Plat.

The other portion of the Phase 2 Plat C Preliminary Plat site is located in Stormwater
Management Zone 2, which drains directly to Rock Creek and then flows into Lake Sawyer,
Lake Sawyer is a phosphorous sensitive lake located approximately three quarters of a mile
north of The Villages MPD Site. In addition to basic water quality treatment requirements per
the 2005 DOE Manual, phosphorous treatment is required to be provided for all hasins,
including Stormwater Management Zone 2, that drain towards Lake Sawvyer. As such, Triad
proposed that runoff from rooftops in the Stormwater Management Zone 2 portion of the
preliminary plat be used to maintain wetfand hydrology to Wetland TOS and that any remaining
stormwater that is not required for wetland recharge be routed to the previously discussed
stormwater facility located in Stormwater Management Zone 1C, which is not trib utary to Lake
Sawyer, for flow control {infiltration) and water quality treatment. This proposal is an alternate

means of achieving stormwater service within The Villages MPD as contemplated by MPD
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The Villages Master Planned Development — The Villages Phase 2 Plat C- Preliminary Drainage Memo

Condition of Approval No. 77 and Section 7.4.2 of The Villages DA. Instead of routing such
stormwater to a pond in Stormwater Management Zone 2 as provided in The Villages DA at
Section 7.4.4C, Triad proposes eliminating the pond in Stormwater Management Zone 2 to
further reduce phosphorus impacts to Lake Sawyer. Because this proposal includes routing
water from Stormwater Management Zone 2 to Stormwater Management Zone 1C, a

stormwater deviation approval will required.

Based on the above proposal, the majority of the developed preliminary plat site will utilize the
off-site infiltration facility permitted as part of The Villages Preliminary Plat 1A and located
approximately 2,500 feet to the west of the site for stormwater quality treatment and flow
control. Runoff will be collected within the preliminary plat project area and will be conveyed
to such off site pond, which is located in Stormwater Management Zone 1C. The infiltration
facility will infiltrate water from the portions of the preliminary site that are tributary to
phosphorus sensitive Lake Sawyer, however, because the infiltration facility is not within a
watershed tributary to Lake Sawyer, no phosphorus treatment is required. As permitted, the
Stormwater Management Zone 1C infiltration facility consists of a wet pond connected to an
infiltration pond that is designed to infiltrate all of the runoff from Phase 2 Plat C Preliminary
Piat as well as from several other portions of the The Villages MPD. The Stormwater
Management Zone 1C infiltration facility will be constructed along with construction of The
Villages Phase 1A Preliminary Plat. See The Villages MPD Phase 1A Preliminary Plat Drainage
Report dated January 26, 2011 and Addendum 1 to the Phase 1A Preliminary Plat Drainage
Report dated June 28, 2012 prepared by Triad Associates for further discussion on the
stormwater facility in Stormwater Management 1C. In total the Stormwater Management 1C
infiltration facility will serve a tributary area of approximately 162 acres. Approximately 27.7
acres of the Phase 2 Plat C Preliminary Plat site is tributary to the infiltration facility; however,
when the 10.6 aces of impervious area required for wetland recharge (discussed below) is
removed, only an approximate 17.1 acres of the developed preliminary plat site will be routed
to the infilitration facility. The infilitration facility has been designed to accommodate this area.

A conveyance pipe will route runoff collected within the Phase 2 Plat € Preliminary Plat to the
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The Villages Master Planned Development — The Villages Phase 2 Plat C— Preliminary Drainage Memo

off-site Stormwater Management Zone 1C infiltration facility. The conveyance pipe system
connecting this prelimnary plat to the Stormwater Management Zone 1C infiltration facility was
sized during the design of SE Dogwaood Street and Willow Ave SE Road Construction plans,
Please refer to the associated drainage report for SE Dogwood Street and Willow Ave SE Road

(submitted separately) for a description of the conveyance pipe and its sizing methodology.

Per the requirements of The Villages DA at Section 7.4.3, the hydrology of the wetlands within
and bordering the preliminary plat site will be maintained. Runoff from roof tops will be routed
to the Wetland TOS and Wetland E1 to approximately match the annuat average volume of
runoff that s generated by the existing forested site condition. For the portion of the
preliminary plat site draining to Wetland TOS, in Stormwater Management Zone 2, only runoff
from roofs will be used for wetland recharge to maintain hydrology. In Stormwater
Management Zone 1C runoff from pervious areas can be used along with roof top runoff as
required to maintain the wetland hydrology of Wetland E1 since Wetland E1 is not tributary to
Lake Sawyer. Stormwater will be discharged into the wetland buffers via a flow dispersal
trench per City of Black Diamond standard drawing $D-15 in City of Black Diamond Engineering
Design and Construction Standards dated 2009,

For the purposes of wetland hydrology calculations, average annual rainfall along with runoff,
evapotranspiration and recharge volumes from various land coverage types were taken from
Appendix D of the FEIS the Environmental Impact Statement Technical Report on Geology, Sails,
and Ground Water for The Villages dated September 26, 2008, prepared by Associated Earth

Sciences, {nc. {See the Table 1 below).
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The Villages Master Planned Development — The Villages Phase 2 Plat C~ Preliminary Drainage Memo

TABLE 1: AVERAGE ANNUAL VOLUMES BY LAND COVER

Precipitation | Evapotranspiration Recharge Runoff
{FT) {ACFT/AC) (ACFT/AC) {ACFT/AC)

Outwash
Forest 4.50 1.59 292 0.00
Till Forest 4.50 1.59 139 1.52
Qutwash Grass 4.50 1.41 291 0.18
Till Grass 4.50 1.41 1.39 170
tmpervious 4.50 0.69 0.00 3.81

Wetland recharge calculations seek to match the annual average runoff volume for developed
areas tributary to wetlands between the existing forested condition and the developed
condition. The average annual volume to the wetlands is assumed to consist of runoff from the
existing till forest area to be developed. Recharge from the till forest areas are assumed to
reach the lower aquifer and not the wetland and are therefore not included in the wetland
recharge calculation. Using AESI’s table, the volume of runoff that these areas would produce
in the forested condition were calculated for the area to be developed. The developed areas
tributary to the wetlands were delineated, and are shown in the Wetland Tributary Basins

Exhibit attached hereto.

The Phase 2 Plat C Preliminary Plat site was divided into three watersheds: (1) the portion of
the site located in Stormwater Management Zone 2, draining to a wetland called ‘Wetland
TOS’; (2) a watershed located in Stormwater Management Zone 1C that drains towards
‘Wetland E1’; and {3) a watershed that is not tributary to a wetland and also infiltrates into
outwash soils, and does not contribute to the existing wetland hydrology. The wetland recharge
calculations showing the average annual runoff volume for areas tributary to Wetland ‘TOS’ are
presented in Table 2 below. The wetland recharge calculations showing the average annual

runoff volume for areas tributary to Wetland ‘E1’ are presented in Table 3 below. An
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equivalent impervious area that would create the same average annual volume of runoff as the

existing forested condition, based on the AES! table, was calculated and is presented in Table 4

below.
TABLE 2: EXISTING CONDITIONS TRIBUTARY TO WETLAND TOS
Area To be Total
Developed Recharge Runoff Velume
(AC) {ACFT) (ACFT) (ACFT)
Qutwash
Forest 0 o] 0.00 0
Till Forest 14.9 0] 22.65 22.65
Total 14.9 0 22.65 22.65
TABLE 3: EXISTING CONDITIONS TRIBUTARY TO WETLAND E1
Area To be Total
Developed Recharge Runoff Volume
(AC) {ACFT) {ACFT) (ACFT)
Outwash
Foresf 0 0 0.00 0
Till Forest 11.7 0 17.78 17.78
Total 1.7 0 17.78 17,78
Table 4: Equivalent impervious Area
Forested Equivalent Stormwater
Runoff Impervious Managemeant
Basin Basin Area Volume Area Zane
acres ac-ft ac
Wetland TOS 149 22.65 5.95 2
Wetland E1 11.7 17.78 4.67 1C
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The Villages Master Planned Development — The Villages Phase 2 Plat C- Preliminary Drainage Memao

Runoff will be routed to the wetlands via flow dispersal trenches connected to roof tops. The
wetland recharge calculations determined an equivalent area of impervious surfaces that would
be required to match the annual average runoff volume entering tributary wetlands. Per the
City of Black Diamond Engineering Design and Construction Standards, detail SD-15 for flow
dispersal trenches, a single trench can disperse a maximum of 0.5 cfs. The number of trenches
required was determined based on the peak flow of the areas routed to each wetland.
According to StormSHED, an SBUH hydrologic modeling program, 1 acre of impervious surfaces
produces 1.0 cfs of flow during a 100-year rainfall event, the output from this model is attached
to the end of this memo. Therefore 2 trenches will be required for every equivalent acre of
impervious area being routed to the wetlands, At least 12 trenches will be provided for the
basin draining to Wetland TOS and at least 10 trenches will be provided for the basin draining
to wetland E1.

Approximately 5.2 acres at the northwest end of the preliminary plat site contains highly
infiltrative outwash soils. In this area, a majority of stormwater will be infiltrated on-site rather
than being conveyed off-site to the Stormwater Management Zone 1C stormwater facility.
Runoff generated from roof tops and pervious areas are proposed to be infiltrated in this
portion of the preliminary plat site. Runoff from roadways in this area will be routed to the
bioretention cells for treatment and infiltration or routed to the offsite stormwater facility.
Bioretention cells will provide basic and enhanced water quality treatment and will treat and
infiltrate 91% of the total runoff volume as required by the Department of Ecology 2005
Stormwater Manual. The remaining 5% of the total runoff volume will be routed to an
underground gravel infiltration gallery via an overflow riser. The gravel infiitration trenches will
be sized to infiltrate 100% of the runoff from the areas tributary to it, thereby acting as an
emergency measure should the bioretention cell fail to infiltrate any runoff. Per the 2005

Department of Ecology Stormwater Manual, bioretention facilities provide basic and enhanced

water quality treatment.
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1 Acre Impervious Event Summary

| Event [Peak Q (cfs)||[Peak T (hrs)|[Hyd Vol (acft) |Area (ac)|Method|[Raintype]
[100 year] 1.0315 | 8.00 0.3553 || 1.0000 || SBUH ||TYPEIA|

Record Id: 1 Acre Impervious

Design Method I SBUH _|[Rainfall type | TYPEIA
(Hyd Intv | 10.00 min [Peaking Factor | 484.00
h&bstraction Coeff 0.20
[Pervious Area (AMC 2) I  000ac |DCIA 1.00ac |
[Pervious CN I 0.00 IDC CN | 9800 ]
[Pervious TC I_5.00min |DCTC [ 5.00min |

Type Description Length Slope | Coeff Misc || TT

Pervious TC Calc l"
|Fixed IMin Te of 5 min EOO min
| Pervious TC | 5.00 min
l Directly Connected CN Calc
Description | SubArea ” Sub cn |
Impervious surfaces (pavements, roofs, etc) | 1.00 ac 1] 98.00
| DC Composited CN (AMC 2) | 98.00
| Directly Connected TC Calc |
Type Description | Length || Slope || Coeff || Misc | TT
Fixed Min Tc of 5 min 5.00 min

Directly Connected TC | 5.00min |
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INTRODUCTION

Golder Associates Inc. (Golder) is pleased to present this report summarizing the results of explorations,
laboratory testing and analysis of groundwater data completed to provide input for the stormwater design
for Phase 1 of the Villages being completed by Triad Associates.

The initial purpose of this investigation task was to evaluate the thickness and extent of recessional
outwash deposits (Qvr) underlying Phase | that might be suitable for stormwater infiltration. After the
results of our initial test pits, completed in December 2009 were analyzed, additional questions were
raised regarding the continuity and elevaticn of the till unit below the recessional outwash in Phase | and
in the location of the proposed stormwater pond planned just south of the existing pond at the south end
of Phase |. Additional explorations were completed in January and February 2010 to provide information
in those areas. A borehole was also drilled in March 2010 and completed as a monitoring well to provide
additional subsurface information in an area where a thick section of recessionat cutwash was present in
the southeast comer of Phase |. This report, describes our field exploration methods, soil and
groundwater conditions, significant findings of the field investigation, and specific conditions on Phase |

and hydrogeology of Horseshoe Lake. We canclude with recommendations for future work.

% Golder
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1.6 BACKGROUND

Golder prepared a preliminary geotechnical investigation for the Villages that included the Phase | area
dated May 10, 2006. In preparing this memo, we reviewed the previous explorations from our

geotechnical investigation and the following information from other sources:

M Associated Earth Sciences, Inc., "Environmental Impact Statement Technical Report on
Geology, Soils, and Groundwater”, Dated September 11, 2008.

B Associated Earth Sciences, Inc., Technical Memorandum “The Villages Water Level
Monitoring Data”, dated January 29, 2010

K Triad Associates, Inc. — Preliminary Road, Storm Drainage and Grading Plan, undated.

Explorations completed for the previous Golder and AESI reparts have been included on Figures 1 and 2,
and were used in the inferpretations contained in this memorandum. Logs of the explorations are
included in Appendix A.

Phase | of The Villages comprises about 95 acres. The development plans include a 336 unit single and
muiti-family residential development and a 14 building commercial development along with associated

stormwater infiltration and detention facilities, underground utilities and access roads.

Site grades will be modified to achieve uniform construction subgrade elevations and to provide for
surface water drainage. Cuts and fills across maost of the site will be on the order of ten feet or less

except in the southeast portion (cuts of up to 14 feet deep} and northwest corner (fills up to 30 feet thick).

Low-impact design (LID) is being implemented for disposal of surface water. At the time of this report, the
LID stormwater control methods being considered include pervious pavements, rain gardens and roof
downspout infiltration systems. The stormwater system will be designed in accordance with the
Washington Department of Ecology Stormwater Management Manual for Western Washington (Ecology
Manual}). The rain gardens will consist of shallow depressions containing amended soils that will infiltrate
stormwater at a design rate of 1 inch per hour. The rain gardens will include an emergency overflow that

will discharge into a perforated pipe located below the rain gardens.

For the purposes of evaiuating the feasibility of infiltrating stormwater at the site, we have assumed the
rain gardens will be constructed in shallow depressions approximately 18 inches below final grades
shown on the preliminary grading plans. We have also assumed the rain garden overlow will be
discharge another 18 inches below the bottom of the rain garden, or three feet below final grade.

i Golder
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2.0  FIELD INVESTIGATIONS

21 Previous Field Investigation
Approximately 46 previous explorations (borings and test pits) were completed by Golder and AESI in the
Phase | area and the outwash channel to the south. The approximate locations of the previous

explorations are shown on Figure 1. Logs of these test pits are included in Appendix A {Golder logs} and
Appendix B (AESI logs).

2.2 December 2009 Exploration

Golder excavated and logged 19 test pits (Test Pits TP-101 through TP-119) between December 8, 2009
and December 10, 2009. The approximate locations of our December 2009 test pits are shown on Figure
1, Exploration Plan. The test pits were excavated by Cascade Ulilities using a Komatsu 308 frack-
mounted excavater, under the direction of a Golder field representative. The test pit locations shown on
Figure 1 were estimated using a Trimble GeoXT handheld global positioning system (GPS). The
100-series lest pits were excavated to delineate the thickness of Qur materials for siting LID stormwater

management facilities. Logs of these test pits are included in Appendix A,

2.3 January 2010 Exploration

On January 11 and 12, 2010 we returned fo the site to excavate an additional eight test pits (TP-201
through TP-208). These explorations were completed in the northwest portion of the site and at the
proposed infiitration pond located in the outwash channel to the south of Phase I. These test pits were
also excavated by Cascade Utilities using a Komatsu 308 track-mounted excavator. The test pits were
located using GPS. The 200-series test pits were excavated to delineate the elevation of the till surface
following review of the 100 series test pits which suggested a northeast-trending till ridge occurred

underlying Phase | which divided shallow groundwater flow at the site. Logs of these test pits are
included in Appendix A.

2.4  February 2010 Exploration

On February 22 and 23, 2010, we returned to the site to excavate an additional 15 test pits (TP-301
through TP-315). These expiorations were completed in the northwest portion of the site and at the
proposed infiltration pond located in the outwash channel to the south of Phase |. These test pits were
also excavated by Cascade Utilities using a Komatsu 308 track-mounted excavator. The test pits were
located using GPS. The 300-series test pits were excavated to further delineate the till ridge location and
to evaluate subsurface conditions in the outwash channel south of Phase | at the location of the proposed
stormwater infiltration pond. Logs of these test pits are included in Appendix A.

2.5 March 2010 Borehole = MW-24

A borehole (MW-24) was installed on March 10, 2010. The borehole location is shawn on Figures 1 and

2. The borehole was drilled by Boart-Longyear using a mini-sonic rig. The borehole was drilled to a

A?
__ Golder
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depth of 50 feet below ground surface and completed as a monitoring well. The borehcle was drilled to
evaluate the potential occurrence of a window through the till into underlying Qpog1, materials on the
southeast portion of Phase | where a significant thickness of Qvr was encounterad in TP-117. The

geologic units encountered in the borehole are:

B 0to 27 feet: Damp sand and gravel, with thin till lenses from 9 to 11 feet and 20 to 22
feet (Qur).

B 27 to 42 feet: Damp to moist silt, clay, sand and gravel, interbedded (pre-Vashon
deposits?)

E 42 to 46 feet: Wet silty to clayey sand (pre-Vashon deposits?) 46 to 50 feet: Damp
clayey sand and weathered bedrock, coal fragments (locally-derived pre-Vashon Hill,
possibly the top of the Qpog,ar Qpog1,)

Following completion of drilling, a monitoring well was installed with the screen set from 36 to 46 feet

below ground. A log of boring B-24 is presented at the end of Appendix A,

=

? Golder
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3.0 SUBSURFACE CONDITIONS
3.1 Soils

Please refer to the test pit fogs contained in Appendix A and B for a detailed description of the subsurface
conditions encountered at each exploration location. The following is a generalized summary of the soil
units encountered on Parcel 1.

B Topsoil/Forest Duff — Where not disturbed by previous site grading, our explorations
encountered a layer of topsoil and forest duff that ranged from 1 to 2 feet 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 some arsas of the site such as
the abandoned gravel pit area and the many gravel roads.

M Vashon Recessional Outwash (Map Unit Qur} — The recessional outwash deposit was
encountered at the surface (below topsoil) in the flat low lying areas between the till
ridges in the Phase | area. It consisted of fine to coarse gravel and fine to coarse sand
with some cobbles and boulders and trace amounts of silt. This material was identified
as recessional outwash from the Vashon Stade of the Fraser Glaciation, deposited in
broad meltwater channels that generally flowed to the southwest across the Phase | site,
The outwash deposit was generally loose to compact and caved excessively, limiting our
ability to reach greater depths. The outwash deposit was typically thickest in the
northwest and southeast portions of the site. 27 feet of outwash was encountered in
MW-24. It thinned to the east and terminated against till uplands in the southwest and
southeast.

M Following grading of the site, the thickness of the Qvr in areas of the southeastern portion
of the site will be reduced to less than six feet. These areas may not be suitable for the
development of rain gardens because of the reduced thickness of Qur. Stormwater
runoff in these areas may need to be routed to other portions of the site.

® Vashon Till (Map Unit Qvt) — Till was encountered below the recessional outwash in
many of the test pits compieted for this study (TP-102, TP-103, TP-105, TP-108, TP-108,
TP-109, TP-113 through TP-118, TP-119, TP-204 through TP-206, and TP-207 and
immediately below the topsoil in test pits TP-111, and TP-112). Till was also identified on
logs of several previous explorations. The till encountered in our test pits 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. Groundwater was
commonly found perched on the top of the till when encountered in our test pits. Test pits
TP-111 and TP-112, where till was encountered immediately below the topsoil horizon,
are located on the southern margin of the Phase 1 development area at the toe of a till
ridge.

The surface of the till unit, in low lying areas, was scoured as the Vashon age giacier
melted and water flowed across its surface. River channels carved and scoured the till
surface, leaving it uneven. The flow direction of the meltwater appears to have been
approximately from the northeast to the southwest across the general area of Phase |.
The surface of the fill in the meltwater channels was subsequently buried by recessional
sand and gravel, masking its irregular surface. Others have argued (AESI, September
2008) that the till may have been scoured away completely in certain areas expasing a
permeable Qpoglc outwash unit, thus leaving it in direct contact with the overtying Qur
outwash unit. This was supported principally by explorations in some of the narrow
outwash channels on the Villages site. We did not observe direct evidence to support
this conclusion.

B Pre-Olympia Glacial Outwash (Qpog,.} - We interpreted that this unit was encountered
underlying a thin tll unit in test pits TP-206 and TP-207 {proposed stormwater pond

(AP older
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area). The unit was described as medium te coarse sand with some fine to coarse gravel
and cobbles with trace amounts of silt, wood, sandstone, and coal fragments. This
material appears to match the unit description for Qpog,. identified by AESI in their
September 2008 report. It was encountered at a depth of 17feet and the test pit was
terminated due to caving in this deposit at 22 feet.

M |ce Contact Deposits (Qvic) — Test pit TP-110, encountered a siratified silty, fine to
coarse sand and gravel below the recessional outwash deposit. Based primarily on the
stratification and silt content of this material, it was identified as an ice contact deposit.
This material fype was not found in any of the other explarations completed for this study.

The stratification contacts indicated on the test pit logs represent the approximate depth to boundaries
between soil units. Actual transitions between soil units may be more gradual. Soil conditions hetween
exploration locations may vary from those encountered and groundwater levels fluctuate with the seasons.
The nature and extent of soil variations between exploratory locations may not become evident until
construction. If significant variations occur, Gaolder should be requested to reevaluate the recommendations

of this report and to madify or verify them in writing prior to proceeding with construction.

3.2  Groundwater
Groundwater seepage was encountered at most of our test pit locations and in the borehole. The
following table summarizes the groundwater conditions that were encountered at the time of our field

exploration:

a3
Golder
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TABLE 1

Groundwater Seepage Summary

Seepage Depth

Location [ (feet below grade) Notes

TP-103 -- No seepage was encountered during excavation. A piezometer was
installed at this location. Groundwater was measured at 15.5 feet
below existing ground surface on January 4, 2008.

TP-104 14 No notes, till not encountered

TP-106 10.5 Piezometer installed. Groundwater was measured at 9.6 feet below
existing ground surface on January 4, 2010.

TP-110 19 to 20 Perched in coarse sediment lenses in ice contact deposits.

TP-111 2.5 Perched on till.

TP-112 0.5 Perched on till.

TP-113 5 Perched on till.

TP-114 7109 Perched on till.

TP-116 17 Perched on till.

TP-117 None Piezometer installed to bottom of hole. No groundwater measured on
January 4, 2010,

TP-118 14.5 Perched on till.

TP-201 12 Seepage rate noted as heavy.

TP-203 15.5 Water seepage observed within the Qur, {ill was not encountered

TP-204 16 Perched on till.

TP-207 12 Perched on till.

TP-301 18 Seepaga from till seams

TP-302 13 to 16 Perched on till

TP-303 16 o 18 Seepage in Qur, till not encountered

TP-304 13 Pearched on till

TP-305 9 Perched on till

TP-306 15 Perched on till

TP-309 10 to 12 Seepage observed in till

TP-310 15 Seepage in Qur, till not encountered, piezometer installed

TP-311 20 Sespage observed in ill

TP-312 15t0 16 Seepage observed in till

TP-313 12.5 Perched on till

MW-24 46 No seepage observed in Qvr. Seepage observed in sand layer within
pre-Vashon units below Qur.

Note:

Pressure transducers and dataloggers were installed in selected test pits completed with standpipes and
in the borehole to monitor groundwater elevations. Groundwater elevation hydrographs for wells and test
pits completed in the Qvr and pre-Vashon materials are included in Appendix D.

042110jgj1 _Subsurface Exploration and Laberatory Tasling Report.docx
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40 LABORATORY TEST RESULTS

Grain size analyses were performed on 21 rapresentative samples of recessicnal outwash collected from
test pits in the Phase | project area. 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 the general physical properties and the consistency of likely infiltration
characteristics of the soil encountered, '

We also performed one Modified Proctor test in general accordance with ASTM D-1557, Modified Proctor.
We anficipate that the material tested will be excavated and used for structural fifl in the west portion of
Phase I.

The results of laboratory tests performed on specific samples are provided either at the appropriate
sample depth on the individual test pit logs or on a separate data sheet contained in Appendix C. It is
important to note that these test results may nat accurately represent all the soil types observed in our
explorations; for exampie, no till samples were tested.

% Golder
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5.0 SUMMARY OF SIGNIFICANT FINDINGS

® Most of the proposed Phase 1 area is underlain by recessional outwash {Qur) of suitable
thickness and permeability to support the planned rain garden infiltration storm system.
In some parts of the southeast portion of the site, rain gardens may need to be relocated
because the Qvr thickness will be insufficient to support infiltration following site
canstruction grading. Measured groundwater levels to date in the Qur do not appear to
adversely impact anticipated rain garden infiltration plans.

H There appears to be a northeast-southwest trending, low ridge of il below the Qur that
may act as an east/west groundwater divide in the shallow Quvr aquifer in Phase I. The
approximate location of the ridge is illustrated on Figure 2. The elavation of the low point
along the top of the ridge is about 545 feet. The presence of the till ridge has implications
for the stormwater water balance because the east portion of the Phase | Qvr aquifer
does not appear fo drain toward Horseshoe Lake.

B TP-117, in the southeast comer of Phase | was terminated in Qur at elevation 534 feet,
No till was encountered. The depth of Qur in this area was significantly lower in elevation
than areas just to the north and west. Based on TP-117, the till may be present at a
lower elevation {below the reach of our test pit) or there might be a window in the till ta
the underlying Qpogic aquifer. No groundwater was encountered in TP-117 despite
observing that significant surface water was infiltrating into the Qur just southeast of this
test pit from till uplands to the southeast. A boring was completed in this area (MW-24) to
confirm the stratigraphy below the Qur. The boring indicated about 27 feet of Qvr with
thin till lenses overlying what is interpreted to be low-permeability silty to clayey sand and
gravels. These materials are not lodgment till but may be ice-contact deposits, ablation
tills, or the top of the Qpog1,. These materials were damp to wet but free water has not
been measured in the well. The boring was completed as a manitoring well in the
materials below the Qvr at a depth of 36 to 46 feet below ground.

B Test pits excavated in the proposed location of the Phase | stormwater pond (TP-206 and
TP-207 and TP-301, TP-302, TP-304, and TP-305)) confirmed the presence of a thin (3
to 4 foot thick) till fayer separating the Qur from permeable Qpogy. deposits. The top of
permeable Qpoglc was at approximately elevation 534 to 535 feet {not surveyed).
Golder test pits TP-206 and TP-207 were excavated nearby Associated Earth Sciences
Inc. (AES!) test pits EP-86, IT-3, DT-1 and DT-2, also excavated in the proposed
stormwater pond. The AESI test pits did not identify a till layer and described the Qur to
be in direct contact with the Qpogy.. Several of the AESI logs describe the top of the
Qpog)¢ as being silty and clayey. The description seems to have mors in common with a
till than a coarse outwash (as the Qpogs. is described by AESI). The till contours in the
outwash channel scuth of the existing pond are estimated based on explorations
completed for this report and some re-interpretation of exploration logs completed by
AESI. While there might be some direct contact between the Qur and permeable Qpogy,
we recommend that planners anticipate having to excavate and remove a &l layer in
order to expose the permeable Qpog. in the proposed Phase | infiitration pond. The
infiltration test data reported in the AESI 2009 report from test pit [T-3 in the Qpog,, was
10 to 31 inches per hour (field measured rate). This would yield design rates in the range
of about 2 to 8 inches per hour. Sieve analysis results (Appendix B) from two samples of
the Qpog1, collected in TP-206 and TP-207 indicate the material may have a higher
design infiliration rate based on the Dy values.  Therefore, we recommend that
additional infiltration tests be completad.

¥ The stratigraphic contact between the Qvr and till shown on AES| boring logs (MW-7 and
Mw-8) was different than that observed in adjacent test pits TP-115 and TP-119
excavated by Golder. The Golder test pits encountered till at a depth of 7 feet and baring
logs MW-7 and MW-8 identified till at a depth of 27 feet. A discrepancy of 20 feet to the
top of the till unit is not easily explained in this location. We believe this discrepancy is
likely related to the difficulty of interpreting drill cuttings from the air rotary drilling

.% Golder
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methods used in drilling MW-7and 8. The till contour elevations shown on Figure 2 for
the Phase | project were drawn using information from test pits completed for this report.

® The stratigraphy in AES! boring log MW-9 appears to be different that that observed in
nearby test pits TP-301 excavated by Golder and EP-81 excavated by AESI. TP-301
encountered till at a depth of 11 feet, and till was encountered in EP-81 at a depth of
about 12 feet. The boring log for MW-9 identified till at a depth of about 27 feet. We
think the till in MW-0 is shallower and was likely miss-identified due to the difficulty of
interpreting drill cuttings from air rotary drilling methods. Additionally, the groundwater
elevation in MW-9 is significantly higher during the winter months, reaching an elevation
of up to 552 feet, than the groundwater elevation in the nearby pond and test pits
completed in the Qur, where groundwater elevations of 534 to 537 feet are observed.
The groundwater elevation in MW-9 fluctuates over about 20 feet seasonally, whereas
the water surface in the pond does not appear to fluctuate significantly over the same
time period (less than about five feet). The groundwater elevation in other wells
compieted in Qvr in the Phase | parcel (MW-21 and MW-23) fluctuate about 6 to 16 feet
annually. MW-9 appears to be completed in till or weathered till rather than Qvr and the
water level in MW-0 appears to reflect shallow interflow.

ey
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6.0 PHASE|PARCEL

Groundwater in the Phase | parcel occurs as a thin saturated zone in the Qur above the till contact.
Within the Quvr, the groundwater elevation fluctuates about 6 o 16 feet seasonally (Figure D-1), based on
groundwater elevation data collected in MW-21 and MW-23 by AESI (January 2010). In MW-21 located
on the east side of the till ridge, the seasonal high groundwater elevation is about 545 feet except
_ following large storm events when a groundwater elevation of 548 feet was observed. The groundwater
elevation of about 545 feet is similar to the groundwater elevation cbserved in test pits TP-308 and TP-
313 (Figure D-2). This suggests that there is a saturated thickness of about 1 to 6 feet in the Quvr above
the till on the east side of the ridge.

A groundwater elevation of 548 feet was observed in MW-21 in the winter of 2009. In MW-23, located on
the west side of the till ridge, the seasonal high groundwater elevation is about 538 feet. Thus, some
shallow groundwater may flow westward across the till ridge which is at an elevation of about 545 feet
when groundwater elevations in MW-21 exceed 545 feet. Based on the available groundwater elevation

data in MW-21, this occurs onty over short periods of ime (i.e. 1 to 2 weeks per year; Figure D-1).

Based on the observed groundwater elevations, groundwater flow in the Qvr on the west side of the till
ridge is towards Horseshoe Lake. On the east side of the till ridge, groundwater flow in the Qur is towards
the south to the area of the proposed stormwater infiltration pond (Figure 2). Some groundwater may flow
fo the west across the till ridge towards Horseshoe Lake when the groundwater elevation is greater than
about 545 feet on the east side of the till ridge. Groundwater flow across the till ridge under these
conditions is estimated to be less than 20 gpm.

Some moist to wet materials were cbserved in the pre-Vashon materials below the Qvr in MwW-24,
However, no water has entered the well as of March 2010.

The groundwater elevation in MW-7 and MW-22 completed in Qpog1. materials has varied between
about 481 and 502 feet since September 2006 (Figure D-3). Figure D-4 shows the hydrograph of these

wells since December 2009.

6.1  Phase | Parcel Infiltration

The infiltration rate in the Qur that covers nearly all of Phase | was tested by AES| (AESI 2009) using a
Pilot Infiltration Test (PIT) in accordance with the 2005 Ecology Stormwater Manual. The test labeled as
IT-4 was performed in the southeast portion of the Phase 1 (Figure 2). The field measured test results of
>200 inches per hour are not surprising given the coarse, clean nature of the Qvr deposit. A grain size
distribution of the material that the infiltration test was conducted in is included at the end of Appendix C
(AESI grain size analysis for IT-4). The 2005 Ecology Manual allows for the use of grain size distribution

curves to estimate infiltration rates for rain gardens.

=
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Design requirements for rain gardens are covered in Appendix 11l “Low Impact Development” section of
the 2005 WSDOE Stormwater Manual (Ecology Manual). Infiltration requirements are covered under
section 7.7.4 and include determination of the infiltration rate for the imported soil medium (Section

7.7.4.1) at the surface of the rain garden, as well as the rate for the underlying soil {Section 7.7.4.2).

The imported soil medium to be use in the rain gardens for this project has not been specified. However,
we understand that the design is being based on a medium with an infiltration rate of about 1 in/hr. Once
the material has been specified, the infiltration rate of the actual soil medium will have to be tested in
accordance with the DOE Manual Section 7.7.4.1.

The infiltration rate of the underlying soil is required to be greater than the imported medium. The
infiltration rate of the underlying soil is determined by using the "short term” infiltration rate contained on
Table 3.7 in Volume Il of the Ecology Manual. The soil conditions in the Qvr on Phase |, as determined
by laboratory soil gradation testing, meet the requirements of “sand” in Table 3.7 with a *short term
infiltration rate” of 8 infhr. The short term rate is used in this case, without factoring, because the

overlying imported soil protects it.

If a minimum of 10,000 ft’ of impervious area is tributary to a rain garden then there must be a minimum
of 3 feet between the lowest elevation of the bioretention soil and the seasonal high groundwater
elevation. Based on the preliminary grading and groundwater monitoring performed to date for Phase I,
this should be achievable in all areas with the possible exception of a localized area in the southeast
portion of the site. The depth to till contours shown an Figure 2 along with the water level data presented
in this report will allow Triad Associates to demonstrate that this condition is met in all proposed rain

garden locations.

, "’é—i
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7.0 PHASEI]STORMWATER POND

Although not depicted on Figure 2, the proposed location of the Phase | stormwater treatment and
infiltration pond will be in the outwash channrel just south of the existing pond. The dimensions of the
pond are preliminary but will be in the range of 600 to 800 feet long (north to south) and 150 to 200 feet

wide (sast to west). The water quality portion of the pond will be in the north end and infiltration in the
south end.

7.1  Groundwater and Infiltration

Groundwater in the area of the proposed Phase | starmwater pond occurs in the Qur and in the underlying
Qpogl.. Test pits suggest the thickness of the Qur is about 8 to over 22 feet in the vicinity of test pits TP-
301 to 305, inclusive. In this area, the Qvr is underlain by till. AES] well MW-9, adjacent to TP-301
suggests that there is about 27 feet of outwash overlying till. This appears to be erroneous based on the
adjacent test pits and the groundwater elevations observed in MW-9 and the adjacent test pits.

The groundwater elevation in MW-9 reaches a maximum of about 550 feet, or about two feet below
ground surface based on data collected by AESI. The groundwater elevations in adjacent test pits TP-
302 and TP-304 in the Qvr are around 534 to 536 feet (March 2010). Groundwater in these test pits
occurs in the Qur, above the till contact. This is similar to the elevation of the water surface in the nearby
pond of about 539 feet. A review of historic aerial photographs indicates the surface area of the pond has
not varied significantly between 2002 and 2007, suggesting the water surface elevation of the pond does
not vary significantly since the area around the pond is flat.

if the seasonal high groundwater elevation of 550 feet observed in MW-8 reflected groundwater
elevations in the Qur, the groundwater elevation would be at or near the ground surface in the viginity of
test pits TP-301 though TP-305, inclusive. This has not been observed. The groundwater elsvation
difference between MW-9 and the adjacent test pits and pond suggests that MW-9 may be completed in
weathered till and till rather than Qvr, and may be measuring the elevation of the interflow in the till.

In the southern part of the pond (vicinity of EP-56, EP-55 and DT-1, 2, and 3), the Qvr is about 5 to 17
feet thick. The Qvr is underlain by till or a sticky, silty to clayey sand and gravel that is logged by AES| as
Qpog1.. This material appears to be relatively low permeability based on the description in the AES! test
pit logs. The thickness of these fine-grained dense materials was not indicated on the AESI logs as they
terminated their test pits in this deposit. Golder excavated test pits TP-206 and TP-207 between the AESI
pits to confirm their results and found a similar low permeability layer but it was only 2 to 3 feet thick from
about 14 to 17 feet below ground. Below that layer was a clean coarse sand and gravel outwash to a
depth of 22 feet. This coarse sand and gravel outwash appears to be a potential receiving media for
infiltrated storm water. However, the thickness and extent of the deposit and therefore its suitability for
handling infiltration will need to be determined by further exploration.

24
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Groundwater in the Qur in the area of the pond appears fo flow to the south based on groundwater
elevations in the test pits. Overall, it appears that Qvr groundwater on the east side of the fill ridge flows
south through the pond area. The north/south groundwater divide in the Qur aquifer in the vicinity of
MW-3 shown on Figure 26 of the AESI report appears to be based on the groundwater level in MW-9,
which appears to be completed in till or weathered till materials, rather than outwash. Thus, there does

not appear to be a north/south groundwater divide in the Qurin the area of the pond

The groundwater elevation in the underlying Qpog1, aquifer is at an elevation of about 480 to 485 fest
based on AESI well MW-17. If this elevation reflects a water level within permeable outwash deposits
that we observed in the bottom of test pits TP-206 and TP-207, then there appears to be adequate
unsaturated thickness of Qpogs, for infiltration purposes. This assumption will need to be verified by field
investigation.

7.2 Surface Water

The phase { stormwater pond will be situated in a shallow north-south channel between uplands on the
east and west. Surface water runoff and interflow from the uplands drains from the adjacent uplands to
the area of the proposed pond. Surface runoff was observed flowing down the till upland area on the east
side of the proposed pond on April 6, 2010. The approximate location is depicted an Figure 2.
Approximately 20 gpm was observed flowing down an old road used by ORV's. This water is likely
shallow interflow discharging from the upland wetland where it intersected the eroded trace of the road.
The runoff flowed over the till upland area until it reached the Qvr materials at the base of the siope near
test pit TP-305. Some minor ponding of the runoff was observed where the water infiltrated into the Qur.
The stormwater pond design will need to incorporate means to intercept, collect and convey the surface
flows from adjacent uplands such that these flows do not enter the pond by overland flow or shailow
seepage on the pond slopes. A temporary collection system of trenches or ditches may be employed
initially until such time as development infrastructure is constructed on the uplands adiacent to the pond

and permanent collection and cenveyance can be installed.

7.3  Existing Infiltration Test Results
AESI performed infiltration tests in test pit IT-3 and drain tests in test pits DT-2 and DT-3. The infiltration
test in IT-3 was conducted at a depth of 19 feet. The test was performed in materials logged as dense
silty gravel with fine to coarse sand. One test was performed with a head of approximately 1.5 feet; the
second was performed with a head of 7.5 feet. The infiliration rate with a head of 1.5 feet was about 1.3
gpm or about 10 inches per hour. With a head of 7.5 fest, the infiltration rate was about 8 gpm,
equivalent to an infiltration rate of about 31 inches per hour.

Pits DT-2 and DT-3 were excavated as test drains. The pits were excavated to depth and then backfilled
with clean washed pea gravel. Water was then introduced into the pit at a known rate and the water level
buildup monitored.

e
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The drain test in DT-2 was conducted at a pit floor depth of 17.5 feet in materials logged as dense siity to
clayey gravel. These materials were intersected at a depth of 10 feet below ground. During the test,
water was added to the pit at a rate of 23 gpm. The water level rose ta about 7.2 feset above the base of

the drain. This corresponds to a specific capacity (rate of water added divided by buildup) of about 3.3
gpm/ft.

The drain test in DT-3 was conducted at a pit floor depth of 16 feet in materials logged as dense silty to
clayey gravel. These materials were intersected at a depth of five feet below ground. A 0.5-foot thick
sand lens was present at a depth of about 15 feet. During the test, water was added to the pit at a rate of
3.1 gpm. The water level rose to about 10.6 feet abave the base of the drain. This corresponds to a
specific capacity (rate of water added divided by buildup) of about 0.3 gpm/ft. The water level was then
increased to about 13.6 feet above the base of the drain. The flow rate was about 7.5 gpm, for a specific
capacity of about 0.5 gpm/ft. During the second phase of the test with the water level raised to 13.8 feet
above the pit floor, the water level in the pit is within the Qur materials and some of the water may be
discharging to the Qur.

Additional exploration and infiltration testing in the area of the proposed stormwater infiliration pond is
recommended. At a minimum we recocmmend that three borings be advanced in the area of the
infiltration pond to explore the thickness of the ¢lean sand and gravel layer observed at about 17 feet in
depth in TP-206 and 207, and that infiltration tests be performed in this layer if it appears to be suitable
based on thickness and other factors.

&
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8.0 HORSESHOE LAKE

Horseshoe Lake is a shallow iake located immediately west of the Phase | parcel. Horseshoe Lake has a
history of dramatic water level fluctuations that were brought to public attention after the lake shore was
developed with housing in 1990. Several newly constructed homes were flooded during construction in
1891, and have been threatened several times since the early 1990's. In response to the flooding events,
King County has pumped water from the lake on several occasions to lower lake levels. The following

discussion of the lake hydrogeology is based on Golder's interpretation of historical and recently acquired
data.

Lake levels in Horseshoe Lake have been measured by King County {1990 though 2007); Golder (2007
through 2009} and by local lakeside resident Barbara Rush (2008 to 2010). Precipitation has been
measured by King County at Horseshoe Lake from 1999 through 2007 and at another gage in Biack
Diamond from 2000 through 2010. Groundwater elevation data are available for the Qpog., aquifer from
2006 through 2010 for MW-7, and 2008 through 2010 for MW-22. Groundwater elevation data are
available for MW-23 completed in the Qvr from 2008 through 2010,

Horseshoe Lake elevations are shown on Figure 3, along with daily precipitation data. Hydrographs for
Horseshoe Lake, along with precipitation and graundwater elevations for nearly wells, are included in
Appendix E. The elevation of Horseshoe Lake fluctuated hetween about 498 and 513 feet between 1999
and 2010. Historic information suggests that the lake elevation may have been as high as 516 to 517 feet
in 1991. The highest lake elevations are typically observed in the spring during the months of March,
April, and May, but levels sufficient to cause flooding have also been observed in January and February.

Inflows to Horseshoe Lake include surface water runcff within the surface water catchment of the lake,
and groundwater discharge fo the lake from the groundwater catchment of the lake. Groundwater
elevations in nearby wells completed in the Qvr (MW-23) are about 20 to 25 higher than the laka
elevation, while groundwater elevations in nearby wells in the Qpog1c (MW-7 and MW-22) are about 5 to
15 lower than the lake elevation {Figures D-4 through D-7). This suggests that groundwater in the Qwr
discharges to the lake. The groundwater catchment of the lake is controlled by the topography of the low
permeability layer (il and other units) that directly underlie the Qwr. The topography of the low
permeability layer in Phase | is depicted on Figure 2 based on shallow explorations and indicates that
only a portion of Phase | normally contributes groundwater flows to Horseshoe Lake. The lake level
hydrograph indicates that the lake slevation responds quickly to significant precipitation events in the fall
and winter indicating a significant contribution fram the localized groundwater catchment arsa.

8.1 Horseshoe Lake Flooding

We looked more closely at the annual water year precipitation records for the years that the take level
rose over elevation 511 feet (elevation of flooding concern for lakeside residents) and compared them to

non-flood years to see if there were any trends. The data set is shown on Table 2. Based on the limited

Golder
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data set, there does not appear to be a correlation between total water year {October 1 to September 30)
precipitation and maximum lake level (Table 2). In other wards, years with the highest total water year
precipitation did not necessarily produce the highest lake water levels. However, it does appear that
water year precipitation of 60 inches or more nearly always produces lake levels above 511 feet {with the
exception of WY 2000). Since WY 2000 had one of the higher rainfall totals we compared it with WY
2007 which had a lower annual rainfall and higher lake level to ses if the difference in lake level could be
explained. In water year 2000 the fotal precipitation was approximately 65 inches and the maximum lake
level was only 507.5 feet. In water year 2007 the precipitation was 58 inéhes (7 inches less than 2000)
yet the maximum lake level was 512.5 (5 feet higher).

One of the differences between the years 2000 and 2007 was the pattern of the rainfall. Even though the
total rainfall was lower in water year 2007 it was dominated by a number of severe events (> 3 inches per
storm} which resulted in significant elevation jumps in the lake level. Water year 2000 lacked the number
of intense events of 2007. One possible explanation is that severe precipitation events cause changes in
the normal drainage patterns within the Qur aquifer causing temporary pulses of groundwater from
outside the normal lake groundwater basin to drain toward Horseshoe Lake. This might be caused by
localized groundwater mounding and flow across topographic spillways within the till surface that only
activate above certain groundwater level elevations triggered by large precipitation events. A spillway in
the till surface occurs on the Phase | parcel. Based on the available groundwater elevations, groundwater
may flow across this spillway when the groundwater elevation on the east side of the spillway exceeds
about 545 feet which periodically occurs for short periods {up to about three weeks) following large
precipitation events such as in January 2009.

Another hypothesis for the flooding is that the seasonal low lake level immediately preceding a flooding
year might be significantly elevated and therefore reduce the storage capacity of the lake for the following
year, thus increasing the risk of flood elevations being reached. We do not have sufficient data to analyze
this hypothesis.

Groundwater elevations in the Qur are about 15 to 20 feet higher than the lake elevation {Figures E-5
through E-7, inclusive). The groundwater elevations in the Qpog,, aquifer are about 5 to 10 feet lower
than the elevation of Horseshoe Lake. The difference in lake elevation and the groundwater elevation in
the Qpog 1, suggests that the lake is not in direct hydraulic continuity with the Qpog .. Discharge from the
lake to the underlying Qpog1. aquifer appears to be restricted by low-permeability materials in the lake
bottom. The low-permeability materials below the lake could be till, low-permeability materials in the

upper part of the Qpog1,, or bentonite that was reportedly spread across the bottom of part of the lake.

PP ol
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9.0 RECOMMENDATIONS

Design of the Phase | infiltration pend wili require additional information on the geologic conditions,
hydrogeology, infiltration capacity of the materials below the Qvr, and thickness of permeable materials
below the Qur, including confirmation of permeable Qpogi. materials. We recommend the following

explorations in the infiltration pond footprint:

B Excavation of a minimum of three test pits along the length of the pond to evaluate the
depth to permeable Qpog1, materials and provide locations to perform infiltration testing.
The pits should be excavated below the base of the lower permeability silty to clayey
gravels and sands to confirm the depth needed to develop a window into permeable
Qpog1. materials

B Completion of at least three infiltration tests at the base of the test pits completed in
permeable Qpog1, materials to confirm the infiltration capacity of these materials. These
tests will require the test pits be excavated using setbacks and slopes appropriate for
entry.

@ Compietion of three borings to 10 feet below the water table in the Qpog1, materials to
confirm the geclogic conditions below the pond, the depth to water in the Qpog1, aquifer
below the pond, the thickness of unsaturated materials below the pond base, and the
hydrautic conductivity of the Qpog1. aquifer. The borings should be located around the

pond so that they can be saved during construction and used for post construction
monitoring. '

.
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10.0 CLOSURE

This report was completed in substantial accordance with the scope of sarvices outlined in Work Order
V-0 and V-03 for the Villages project and approved changes. The information contained in this report is
suitable for use in design level planning for the stormwater drainage design for Phase 1 of Viilages.
Additicnal information and analysis discussed in this report will be needed for final design. We trust the

information presented in this report meets your needs. If you have any questions, piease do not hesitate
to contact us at (425) 883-0777.

GOLDER ASSQCIATES INC.

4 Wliobh.o f firo,

James G. Joht'son, L.G., LEG. Michael Klisch, L.G., LH.G.
Principal Senior Project Hydrogeologist

[ Michaet p. Kisch_|

Golder
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APPENDIX A
LEGEND / GOLDER TEST PIT AND BORING LOGS



Component Definitions by Gradation

Unified Soil Classification System (USCS)

Soil Classification
Criteria far Assigning Group Symbols and Names Generalized Group Compenent Siza Range
Descriptions
Boulders Above 12 in.
GRAVELS CLEAN GRAVELS GwW | Well-graded Gravels
Maore than 50% of Less than 5% fines | ap | Poarygraded gravels Cobbies 3in. 1o 12in.
coarso fraction o l ) N 4 (4.76mm)
retained on No. 4 GRAVELS WITH FINES Gravel and Silt Mbdures Gravel 3 in. to No. mm
COARSE-GRAINED Slave More than 12% fines Coarse gravel | 3in. to3/4
SOILS More than 50% GC | Gravel and Clay Mixtures Fina gravel | ¥4 in.to No. 4 (4.78mm)
ralatalned on No, 200 CLEAN SANDS 8W | Well-graded Sands
Sieve SANDS % f Non-prEsTs ard Sand Ne. 4 {4.76mm) to No. 200 {0.074mm)
50% or i Lugs than 5% fines ) P
kol rrm:rt? o Law-Paorty-graded Sands Coarse sand | No. 4 (4.76mm) to No. 10 (2.0mm)
g::;: l‘;"‘f’éme SANDS WITH FINES | SM | Sand and Sit Maxtures Medium sand | No. 10 (2.0mm] to No. 40 (0.42mm)
- More than 12% fines SC | Sand and Clay Mixtuies Fine sand No. 40 {0.42mm} to No. 200 {0.074mm)
CL { tow-glasticity Clays Sill and Clay Smaller than No. 200 {0.074mm}
SILTS AND CLAYS ML ﬁ gizuglansitm
];gurd fimit less than mﬁfc_gﬁim-— s ;
Plasticity Organle Clays ample ]
FINE-GRAINED SOILS ORGANIC OL | ton-phastc and Low- ple e
50% or more | Plasilely Oiganle Slits Symball Description
H High-plasticity Clays
tho No. 200 sieve INORGANIC CH | High-plactity Clay 85 | SPT Sampler (2.0" OD)
SILTS f\h_ln CLAYS MH | High-plastcity Siis HD | Heavy Cuty Spiit Spoon
Liquid limit greater SH | Shelby Tube
than 50 High-plasticlty Omanlc Clays .
QRGANIC oH CA | Callforhia Sampler
Highrplasticity Omanic Sitts B Bulk
- C Cored
HIGHLY ORGANIC soiLs} Primarnly erganic matter, dark in color, and BT | Peat G Grab
urganic ador P Pitcher Sampler
Aeaad or; ASTM OZAS7-00
Laboratery Tests
Cohesionlass Soils (@) Cahestve Sallsih) Test Designation
- Moaisture * (1
Undrained
i Ralative Denstiy o
Dens N, blows/R. Consist <
ity Density {%) onsistency N, blows/H Shea;pssl;)en‘g)m Grain Siza G
Hydrometer H
Very loose 04 0-15 Very soft Gto2 <250 Atterberg Limits u
Loose 4110 15-35 Soft 2t0d 250-500 Consclidation c
Firm 408 500-1600 Unconfined u
Compact 1Clo 30 35- N
2 85 SHff Bto 15 1000-2000 ULF Triax HU
Dense 301050 6565 Very St | 151030 | 2000-4000 CU Triax cu
Vary Donse over 50 >85 Hard aver 30 =4000 CD Triax co
: - Permeabillty 4
{a) Swoils consisling of gravel, sand, and sil, either separately or in combination, possessing no characlerisics of plastcity,
and exhibiting dralned bahaulur i mi
(b} Solls Ing tha ics of y. and axfibiting undrained behavicr. E:n) gh; stura and Attarberg LiTits ploited

{c) Reler to text of ASTM B 1586-84 (or a defintion of M; In normally consofidated coheslantess sclls, Relative Dansity
tarms are basad on N valuas comracted for uvarbun:lm pressuras,
{d) Ur d shear glh = 142 fi P strength,

Qualitafive Descriptive Terminology for Uescriptive Terminclogy Denoting

Silt and Clay Descriptions Moisture Caontent Comgponent Propertions
Descriplion T%pin‘al Urlr'iﬁed Dry | Wo discernible moisiure presant Descriptive Terms | Range of Propartion
asignation Enough maisture prasent {a darken Trace T
Sik ML (nan-plasiic) Damp | 1he appearance but no maisture on Littte 512%
Clayey Siit | CL-ML fiow plasficity) matarials adheres 1o the hand Some of Adjectiva {2) 12-30%
Silly Clay eL Maist | Wil moisten the hand And 30-50%
Clay o Wat | Visible water present on materials {a) Usa Gravally, Sandy or Sy 35 appropriata,
Plastic Sit MH
Crganic Salls OL, OH, Pt

Bsoee,
SOIL CLASSIFICATION LEGEND

PAFORMS (fab, Reld, pemmitiSoil ClassificationtOld Versiens\Soil Classiflcationt 2qend10,23.08.dwg | Sofl Class. | Mad: 10/20/2008, 21:29 | Plotted; 10/20/2008, 21:34 | adennison
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Golder LOG OF TEST PIT TP-31

LA ssociates
Temp__50 °F Weather_Overcast Engineer _A. Dennison Operator_Tim
Equipment_312 C Cat Trackhoe Contractor_MidMguntain Contractors = Date _March 21, 2006
Elevation_588.0 ft Datum_MSE Job_063-10676.200

t ocation _Black Diamond, WA
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No. | PEPTH MOISTURE
. (ft) A

. 4 2 40 13.3
B : / 3 11.5

Bottom of Test Pitat 12.0 i

LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES e | e OF | D T | PGt
A 00-10ft: Loose, dark brown, non-stratified, silty fine to ) ) (i)
medium SAND with some organics, moist (SM) 10:55 0.0
(TOPSOIWWFOREST DUFF) y :

B 1.0-3.0f: Loose to compact, orange-brown, 11:45 12.0
non-stratified, silty fine to medium SAND with
littke, subrounded, fine to coarse gravel, moist
(SM) (WEATHERED LODGEMENT TILL)

¢ 3.0-5.0 ft; Compact, brown-gray, non-stratified, -
iron-oxide stained, silty fine to coarse SAND ?FECW'.:DTES‘ bserved
with fittle fo some, socketed, subrounded, fine N° ca\? g was o b d
to coarse gravel, trace cobbles, and trace 0 water seepage was 0bservea.
boulders, moist (SM) {SLIGHTLY
WEATHERED LODGEMENT TILL)

D 5.0- 120 ft: Dense, brown-gray, non-stratified, silty fine
to coarse SAND with litie lo some, socketed,
subrounded, fine to coarse gravel, frace
cobbles, and trace boulders, moist (SM}
{(LODGEMEMT TILL}
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T

L0G QF TEST BT 053-1076.200, VILLAGES,

L/Associates
Temp__50 °F Weather _Qvercast Engineer_A. Dennison

Operator _Tim

Golder LOG OF TEST PIT TP-33

Equipment_312 C Cat Trackhoe Conlractor MidMountain Contractors  Date _March 21, 2006

Elevation _538.0 1t Datum_MSL

Job_063-1076.200

Localion Black Diamond, WA

7.5 feet.

0 15 2
—D
L A ] SAMPLES
| DEPTH MOISTURE
NO{ (ﬂ.) lu/ﬂ)
- 1 15
5 7% 2 4.0 8.4
_ ! 3 10.0
— 'B
5
_.10 ]
: Bottom of Test Pitat 11.0 11
—15
Ezu
DEPTH OF | DEPTH TO | DEPTHTQ
LITHOLOGIC DESCRIPTIONS AND EXCAVATION I.QDTES mme | HOLE Wik SEEPAGE
A 0.0-2.0ft Loose to compact, gray, non-siratified, fine to (st} i )y
coarse SAND and fine to coarse GRAVEL wilh 42:45 0.0
little silt and trace cobbles, moist to wet = :
(SW-GW) (FILL} 13:00 7.5
B 2.0-11.0ft: Dense to very dense, gray, non-sirafifed, 13115 11.0
sitty fine to coarse SAND with some,
subrounded, fine to coarse gravel, lrace
cobbles, and trace boulders, maist (SM)
(LODGEMENT TILL) SPECIAL NOTES:
- ' Mo caving was observed.

Minor water seepage was observed at
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Golder LOG OF TEST PIT TP-35

WZAssociates
Temp__45 . °F Weather_Overcast Engineer_A. Dennison Operator _Tim
Equipment_312 C Cat Trackhoe Contractor_MidMountain Contractors = Date_March 21, 2006
Elevation_554.0 ft Datum_MSL Job_063-1076.200
Location_Black Diamond, WA
rf'llléltlrliililflll[ 1
10 15 20
-_D CHS, W.FEL W P Y PR 7L M 1 e 3 P 7 Pl S T AR T HE U P PR E Y
T R AT A A T A R SO R SAMPLES
DEPTH MOISTURE
NO- Ty )
1 12.0 4.2
= Bottom of Test Pit at 13.0 ft
15
L—20
' DEPTHOF | DEPTHTO | GEPTH TO
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES TIME HOLE WL SEEPAGE
A 0.0-0.3ft Loose, dark brown, non-stratified, silty fine o (m [} (it}
coarse SAND with some organics, moist (SM) 14:15 0.0
(TOPSOWL) - :
B 0.3- 3.0 fi. Loose, orange-brown, non-stratified, silty fine 14:45 13.0
to coarse SAND with trace, subrounded, fine
gravet, moist (SM) (WEATHERED
RECESSIONAL QUTWASH)

C 3.0 - 13.0 fit Compact, brown-gray, non-stratifed, fine to ]
coarse SAND and subrounded, fine to coarse SPECIAL NOTES:

gravel with soma cobbles, and trace silt, fgiobiemtezc?vgnagfwats observed
damp (SW-GW) (RECESSIONAL etween 2 10 13 1661
OUTWASH) Mo water seepage was observed.




P Golder LOG OF TEST PIT TP-39

TAssociades

Temp_ 50 _°F Woeather_Overcast Engineer _A. Dennison Operator_Tim
Equipmeni_312 C Cat Trackhoe Contractor MidMountain Coniractors  Date March 22, 2006
Elevation_568.0 ff Datum_MSL Jab_D63-1076.200

t ocation Black Diamond, WA

T Xt okl t B T S ik T < e

B ; 4 rgﬂ’ 2 SAMPLES

| T ' R wo, | DFPTH MOISTURE
R : e %)

B Z 2 : : 1 12.0

Bottom of Test Pit at 125 f

L THOLOGIC DESCRIPTIONS AND EXCAVATION NOTES e | S e T gﬁ;ﬂ;g\
A 0.0-0.4ft Loose, dark brown, non-stratified, silty fine to {0 {f) {
medium SAND with some organics, molst (SM) i
(TOPSOIL/FOREST DUFF) 1220 L 0.0

8 0.4-20f: Compact, crange-brown, non-siratified, siity 12:40 6.0
fine to coarse SAND with some, subrounded, 13:00 12.5
fine o coarse gravel and trace cobbles, moist
(SM) (WEATHERED LODGEMENT TILL)

C 2.0 - 3.5ft Dense, gray, non-stratified, iron-oxide
stained, silty fine to coarse SAND with some, %PECMFNOTES: 5 3
socketed, subrounded, fine to coarse gravel M? b S e s obsarved at §
and trace cobbles, moist (SM} (SLIGHTLY ’ '“|°’ water seepage was observec a
WEATHERED LODGEMENT TiLL) eet

D 3.5-125it: Dense o very dense, gray, non-stratified,

silty fine to coarse SAND with some,
socketed, subrounded, fine to coarse gravel,

trace cobbles, and trace boulders, moist (SM)
(LODGEMENT TILL)

LOG OF TEST PIT 063-1076.200 VILLAGES TPS.GR} GLDR WA.GDT 4/20/06




Temp__ 50 °F Weather_Qvercast Enginger_A. Dennison

LOG OF TEST PIT TP-40

Operator_Tim

Equipment_312 C Cat Trackhoe

Elevation_561.0 ft Datum_MSL

Contractor _MidMountain Contractors

Dale March 22, 2006

- Job_063-1076.200

Location_Black Diamond, WA

gravel, moist (SW-SM) (RECESSHONAL
OUTWASH)

D 10.0-12.0 ft. Dense, gray-brown, non-stratified, silty fine
to coarse SAND with some, subrounded,
fine to coarse gravel and {race cobbles,
moist {SM) (LODGEMENT TILL})

SAMPLES
DEPTH MOISTURE
NO- b T (%
1 11.0 8.7
u Kt
| Bottom of Test Pitat 1206
—15
Lz
DEFTH OF | DEPTHTO | DEFTHTO
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES TIME MOLE WIL SEEPAGE
A 0.0-0.2f: Loose, dark brown, non-stratified, siity fine to (") it {f}
coarse SAND wilk some organics, moist (SM) 13-05 0.0
{TOPSOIL) : *
B 0.2 - B0 ft: Compact, brown-gray, non-stratifed, fine to 13:45 10.0
coarse SAND with some, subrounded, fine to 14:00 12.0
coarse gravel, Irace cobbles, and trace silt,
moist {SW) (RECESSIONAL QUTWASH)
C 5.0 -10.0 ft Compact, gray, non-stratified, fine lo coarse _
SAND with little silt and litffe fine to coarse SPECIAL NOTES:

Moderate o major caving was observed
between 0 to 8 feet.

Minor water seepage was observed at
10 feet.

LOG OF TEST MT 063-1076.200 VILLAGES TP5.GPJ GLOR WA.GDT 4/20/08




TPS.GPY CLDR WAGDT 4/20/06

p——_—

=t Golder
LA Ssociaies

Temp_ 50 _°F Weather_Cvercast Engineer _A. Dennison

LOG OF TEST PIT TP-41

Operator _Tim

Equipment_312 C Cat Trackhoe
Elevation_561.0 ft

Datum_MSL

Contractor_MidMountain Contractors

Date March 22, 2006

Job _063-1076.200

Location_Black Diamond, WA

™ T 7 v 1 1 jJreriqJ]irri
i : o !

bl

LOG OF TEST PIT 063-1076.200_ VILLAGES

some fine lo coarse sand, some cobbles,
trace boulders, and trace silt, damp (GW)
(RECESSIONAL OUTWASH)

20
0 L T e
- RS SAMPLES
DEPTH MOISTURE
N NO- 1 i %)
L F 1 1.5
. :: 2 3o
| 3 3.1
I 4 7.0
b 5 10.0
—10 [
-_15 SRR N A o i
B Bottomn of Test Pitat 15.0 R
20
, LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES e | O DR T | O ACE

A 0.0 -0.6 it Loose, dark brown, non-stratified, silty fine lo ) (1] (4]

coarse SAMD with some organics, moist (SM) 13:45 0.0

{TOPSOIL) . =
B 0.5-2.0ft Loose, crange-brown, non-stratified, siity fine 14:15 15.0

to coarse SAND with some, subrounded, fine

to coarse gravel and frace cobbles, moist {SM)

{WEATHERED RECESSIONAL OQUTWASH}
C 2.0 - 15.0 ft Compacl, brown-gray, non-siratifed,

subrounded, fine to coarse GRAVEL with SPECIAL NOTES:

Major caving wes cbserved between 2
o 15 feet.

No waler seepage was obsarved.




LOG QF TEST PIT BD INFILTRATION TEST PITS.GPJ GLOR WA.GDT 2/11/10

‘ %ﬁdﬂﬂ‘
Associates

LOG OF TEST PIT TP-101

Operator _Matt

Date 12M15/09

Temp_ 40 °F Weather_Cloudy Engineer_T. Marshall
Equipment_Komatsu PC 200 Contractor _Cascade
Elevation_563.0 ft Datum_Local

Job_063-1076.201

Location Black Diamond

gllll;ll!iijo!ill_lgilllzlo

—o R ,_-;{_ggg{,;.\;,;gf_ SAMPLES

— FONUE R A o A b

N e MR AR U no. | DEPTH MOISTURE
" {ft) (%}

B 1 1.5

s 2 4.0 3.77

s h Ve h Ua > h P h Teh T,
B r.‘.-.‘.o.‘ ..‘..1. ¢tg.%g.%
| N LS Y UL ©
A Nt Il el

—10

15

- Bottom of Tast Pit at 15.0 ft

20

LITHOLOGIC DESCRIPTIONS AND EXCAVATICN NOTES
A 0.0-2.01f Loose, reddish brown, siratified, silty fine to

coarse SAND, some fine to coarse gravel, damp
{TOPSQIL)

B 2.0-15.0ft: Compact, light olive gray, fine to coarse
GRAVEL and fine te coarse SAND, some
E:obbles and boulders, trace silt, damp (GW)
Chr}

DEPTHOF | DEPTHTO | DEPTHTO
TIME HOLE WiL SEEPAGE
() {1 ()
08:50 0.0
09:20 15.0
SPECIAL NOTES:

Caving at 4' to B8’ bgs. No groundwater

abserved.




§mﬂw LOG OF TEST PIT TP-joz

Temp__ 40 _°F Weather_Cloudy, showsEngineer _T. Marshall

Cperator_Matt

Equipment_Komatsu PC 200 Confractor _Cascade

Date_12/15/08

Elevafion_564.0 ft Datum _Local

Job_063-1076.201

Location _Black Diamond

IR T T I It
! ! o !
—0

[ A e S T T A T SR T
I N -...- n.. “:.u‘:‘" . ..-.' -
— o h Ve b Vs s h Vah Tabh Veh
| j'e.tg.tg.tg.tgieg. sy

.‘o u.‘o uy -.‘- -.‘- .‘! ‘..-

SAMPLES

NO. DEPTH MOISTURE
’ (ft) (%)

8.0 8.12
2 13.5

- 0g.%g.%%.%9g.qg,0%q.%g
B AR R A A
- Sg.0g.%.%g.%g.%q.%g
L Nefeletetetel
L9 .% .0y .9 (X )

A Y " Wy Ty - el » " L] Ny &

9
- .. .‘. b‘a ‘a I‘a | ) I.
®

I
L5 |-~ Bottom of Test Pit at 14.0 ft

LITHOL OGIC DESCRIPTIONS AND EXCAVATION NOTES

A 0.0-1.5ft Loose, reddish brown, stratified, silty fine to
coarse SAND, some fine to coarse gravel, trace
organics and roots, moist (TOPSOIL §

B 1.5-125ft Compact, light ofive gray, stratified, fine to
coarse GRAVEL, some fine to coarse sand,
some cobbles and boulders, trace silt, damp
(GW) [Qw]

C 12,56 -14.0 ft: Dense, oliva gray, non-stratified, silty fine to

coarse SAND, some fine to coarse gravali,
damp (SM) {Qvi] -

DEPTH OF | DEPTHTO { DEPTH TO
TIME HOLE WiL SEEPAGE

() (ft) (ft)

09:27 0.0

09:55 14.0

SPECIAL NOTES:
Caving at 4' o 8 bgs. No groundwater
abserved.

LOG QF TEST PIT BD INFILTRATION TEST PITS.GPS GLOR_WA.GDT 21410




LOG OF TEST PiT_ BB INFILTRATION TEST PITS.GPJ_GLDR_WA.GDT 211/10

der
%G‘Assgdams

Temp_ 45 °F Weather_Clear Engineer_T. Marshall

Operator_ Matt

LOG OF TEST PIT TP-103

Date_12/17/09

Equipment_Komatsu PC 200 Contracior_Cascade
Elevation_563.0 ft Dalum _Local )

Job_063-1076.201

Lacation_Black Diamond

« et a DR O L I )
R VAL TR § AT & & RO T P TR

.‘-‘ BN --".;',. _.':.'.
oy Yo~ o™ oI o™ IS J o~ Jo™R )
a o O o Qn = o ] -} 2 9 2 L] o L2 .3
- 0SS SAIESEFOIEIA
T P00 0000000000060
5 g\[‘\_'u u,&o °°\_,° "u&“ wn{‘_‘\o LA u,&o LY

SAMPLES

NQ.

DEPTH
(ft}

MOISTURE

(%}

7.0

5.16"

15.0

D800 0.00
B A NSy
n ;6066060[}“66“ GnGOQGQBQ uoaugu:}?

%ﬁb o b

|
| Bottorn of Test Pit at 16.0 ft

LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES
A 0.0-2.0ft Loose, dark brown to reddish brown,
non-stratified, silty fine to coarse SAND, some
- fine to coarse gravei, frace organics and roots,
damp (TOPSOIL)

B 2.0-14.0ft Loose to compact, yellowish gray to olive
gray, stratified, fine to coarse GRAVEL and fine
{o coarse SAND, some cobbles and boulders
up to 18", frace silt, damp (GP) [Qwr}

C 14.0-18.0 ft Verydense, light olive gray, non-stratified,

silty fine to coarse SAND, some fine to coarse
gravel, damp (SM) [Qwt]

TIME

DEPTH OF
HOLE

{Ft)

DEPTH TO
(i)

DEFTH TO
SEEPAGE
{0

08:45

0.0

09:19

16.0

SPECIAL NOTES:

Caving at 4' to 10" bgs. No groundwater
observed. Sef wellpoint at 16’ bgs, 22'
well, top of pipe at 5.5" above grade.




oo,
Temp_ 40

Equipment_ Komatsu PC 200
Elevation_562.0 ft

°F Weather_Cloudy, showefngineer _T. Marshali

LOG OF TEST PIT TP-104

Operator _Matt

Conlractor_Cascade

Date 12/15/09

Datum_Local

Job_063-1076.201

Location_Black Diamond

(TIIILIIII]{)I(IIJ5

.qr, Ly g-_f_ FLANRIE A T

PeR by
.-..-‘.-.Io.-

...I-
Sete

"y .“f L YA ‘."' ‘..

SAMPLES
DEPTH MOISTURE
NO. tf) %
10.0
2 13.0 4.4

.q.-"e- LA
Aebeletstataty
3 -t..o..o..o.. ..l..i.

s b O, A N
RX C..O .Q..O. ...O...
X s‘s sletqgtatal
s !o !n ..‘l.‘ Sm.09.
N UL U™ -.--.-.--..&-.ﬂ
| ————————Boltomn of Tast Pit at 14.0

LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES

A 0.0-10ft Loose, reddish brown, stratified, sity fine to
coarse SAND, some fine to coarse gravel and

cobbles, frace arganics and roaots, moist
{TOPSOIL)

B 1.0-14.0ft Compact, light olive gray, stratified, fine to
coarse GRAVEL, some fine to coarse sand,
some cobbles and boulders, frace silt, damp

(GW) [Qwr]

DEPTHOF | DEPTHTO | DEPTH TO
TIME HOLE wiL SEEPACGE
() (i) {rt)

11:15 0.0

11:35 14.0

11:40 14.0

SPECIAL NOTES:

Caving at 4' to 10' bgs. Groundwater
observed at 14' bgs.

LOG OF TEST PIT BB INFILTRAYION TEST PIYS.GP$ GLDR_WA.GOT 2/11/10




LOG DF TEST PIT B INFILTRATION TEST FITS.GPJ GLOR_WA.GDT 211110

‘ %Cddﬁt
Associates

Temp__40 _°F Weather _Cloudy, rain  Engineer _T. Marshall

LOG OF TEST PIT TP-105

Operator _Matt

Equipment_Komatsu PC 200 Contractor_Cascade

Date_12/15/08

Elevation _564.0 ft Datum_Local

Job_063-1076.201

Location_Black Diamond -

giillélill1lo|i1[1l5l

coarse SAND, some fine to coarse gravel,
damp (SM} [Qvt]

20
0 R S R A T R A
LA M D AT R SAMPLES
| NO. DEPTH MOISTURE
’ {f) (%)
| 85 6.04
[ . 2 13.5
L
—10
- '_';,»' bR ,o;r '.?"r;,-",r ) ) A B A CR e 2 a -,. .
—15 om of Test Pit at 14.0 i
—20
DEPTH OF | DEPTH TO | DEPTH TO
LITHOLOGIC DESCR!ITTIONS AND EXCA-VAT[ON' NOTES TIME HOLE WiL SEEPAGE

A 0.0-15f Loose, reddish brown, stratifled, silty fine to {f) (ft) {ft)

coarse SAND, some fine to coarse gravel and 11:45 0.0

cobbles, race organics and roots, moist . *

{TOPSOIL) 12:10 14.0
B 1.5-13.0ft Compagct, light alive brown, stratified, fine io

coarse GRAVEL and fine (o coarse SAND,
some cobbles, trace silt, moist (GW} [QVR]
€ 13.0-14.0ft: Dense, olive gray, non-stratifled, silty fine to
SPECIAL NOTES: :

Caving at 4' to 12' bgs. No groundwater
observed.




LOG OF TEST PIT BD INFILTRATION TEST PITS.GPJ GLDR _WAGDT 21110

der
FFeouer

Temp__45_ °F Weather_Cloudy, rain . Engineer_T. Marshal}

Equipment_Komatsu PC 200 Contractor _Cascade

LOG OF TEST PIT TP-106

Operator_Matt

Date_12/15/08

Elevation_555.0 ft Datum_Local

Job_063-1078.201

Location_Black Diamond

C 10.5-18.0 ft: Dense, olive gray, non-stratified, silty fine to
coarse SAND, some fine to coarse gravel and
cobbles, damp (SM) [Qvi]

—0
B SAMPLES
DEPTH MOISTURE
L NO. (&) (u/’)
= 1 8.0 3.87
| < 2 140 -
-
B .
| I‘ Ny Ay
'. ‘. l‘o ‘. h‘o | Yo' b‘. \‘- ‘
B -:‘-‘.-‘.-1‘ -’.‘ ’.o‘.l 4 ]
| N LRSS UL M1 ATy \J '.I'-II'. y
.ob‘.... s b Ve h ab .-‘.q
2 —10 ¢ [ . . » . .
L
B 5 i
- G
15 4
|- Bottom of Test Pit at 18.0 it
.20
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES e | Doy | PERATO | SEETHAR
A 0.0-2.0ft Loose, reddish brown, non-stratified, silty fine fo (ft) {ft) {ft)
coarse SAND, some fine to coarse gravel and 02:20 105
cobbles, trace organics and roots, damp * *
{TOPSOIL) 14:00 0.0
B 2.0-10.5ft: Loose to compact, light olive gray, stratified, 14:30 180
fine fo coarse GRAVEL, some fine to coarse
sand, some cobbles and boulders, trace silt,
damp (GW) [Qur]
'SPECIAL NOTES:

Caving at 4' to 9’ bgs. Approxdmately 1
gpm seepage observed at 10.5' bgs at
time of excavation. Set 22' wellpoint, 6.5'

stick up above ground level.




%Goldcr
Associates

Temp_ 45 °F Weather_Cloudy rain  Engineer_T. Marshall

Equipment_Komatsu PC 200 Confractor_Cascade

Operator_Matt

Date_12/15/09

LOG OF TEST PIT TP-107

Elevation_563.0 it Datum_Locsl

Job_063-1076.204

Location_Black Diamond

Pt S G
| sl @ _a\o S\ _eaN\e _ag[0F a8 _sgf\o s,
SESAICIOFESEIG

AEREAN

SAMPLES

NO.

BEPTH
(f}

MOISTURE

{%)

1.0

12.5

5.33

D SRS N S RS AN RS RS

= = = .-\
oL oI oA S oI P S o™ S o™

| RS se S ea BT 0y Mo va N s (S s N\ 75 1\
|- Bottom of Tost Pit at 16.0 ft

—
|—20

LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES

A 0.0-1.01ft: Loose, reddish brown, non-siratified, silty fine to
coarse SAND, some fine to coarse gravel and
cobbles, trace arganics and roots, moist
{TOPSOLL)

B 1.0-16.0 fi: Compact, light clive gray, stratified, fine to
coarse GRAVEL, some fine to coarse sand,
some cobbles and houlders, trace silt with
interbed from 12' to 13' bgs of fine to coarse
SAND and fine gravel, moist to wet (GP) [Qvr]

DEPTH OF
TIME HOLE

()

BEPTH TO
wWiL
itt)

DEPTH TO
SEEPAGE
()

12:18 0.0

12:30 18.0

SPECIAL NOTES:

observed.

Caving at 4' to 12" bgs. No groundwater

LG OF TEST PIT B (WALTRATION TEST PITS.GPS GLDR_WA.GDT 211/10




LOG OF TEST PIT BD INFILTRATION TEST PITS.GRJ GLOR_WA.GDT 2111110

B

Temp__45__°F Weather_Cloudy, showetngineer _T. Marshall

Equipment_Komatsu PC 200

Contractor_Cascade

Operator _Matt

Date_12/15/08

LOG OF TEST PIT TP-108

Elevation_566.0 ft Dalum_Loca!
Location _Black Diamond

Job_063-1076.201

C 14.0-16.0 ft Very dense, olive gray, non-stratified, silty

fine to coarse SAND, some fine to coarse
gravel, litle cobbles, damp (SM) [Qvi}

T T r 1 r 117 17T 177 T 1
b | 0 5 b
SAMPLES
NG DEPTH MOISTURE
) {f) (%)
1 8.0 444
2 15.0
B R A 1 | ™
— AT G 6 r;:,;;-.v LA G e 8 S P YA u;
- Bottom of Test Pit at 16.0 ft
-
L—20
DEPTHOF | DEPTHTO | DEPTHTOQ
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES TIME HOLE WIL SEEPAGE
A 0.0-2.0ft Loose, reddish brown, non-stratified, sily fine to {f) (i) {ft).
coarse SAND, some fine to coarse gravel, litile 14:45 0.0
cobhles, trace organics and roots, damp : :
(TOPSOIL} 16:20 16.0
B 2.0-14.0ft Loose to compact, light olive gray, stratified,
fine to coarse GRAVEL, some fine to coarse
sand, some cobbles and boulders up to 18,
trace silt, damp (GW) [Qvr]
SPECIAL NOTES:

observed.

Caving at & to 14' bgs. No groundwater




LOG OF TEST PIT BD WFILTRATION TEST PITS.GPJ GLDR_WA GDT_211/10

LOG OF TEST PIT TP-109

Temp_ 45 °F Weather_Cloudy, rain.  Engineer _T. Marshall

Equipment_Komatsu PC 200 Contractor _Cascade

Operater _Matt

Date_12/15/09

Elevation_555.0 ft Datum _Local

Job_063-1078.201

Location_Black Diamond

SAMPLES

NO.

DEPTH
()

MOISTURE

(%}

6.0

4.3

14.0

Xy ¢(‘r rx?; ;ér -'u ',‘jr s .“;’r
//’,"

/ '“/ﬂ
,;,,

% /4/7”',, /
I.. /%/I;‘%."‘Z

Bottom of Tast Pit at 17.0 ft

LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES

A 0.0-2.0ft Loose, reddish brown, non-stratified, silty fine to
coarse SAND, some fine fo coarse gravel, litie

cobbles, trace organics and roots, damp
{TOPSOIL)

B 2.0-11.01t Loose to compact, light olive gray, stratified,
fine ta coarse GRAVEL, some fine to coarse
sand, some cobbles, trace silt, damp (GW)
(Qwv]

C 11.0-17.0 f: Dense, light olive gray, non-siratified, silty

fine to coarse SAND, some fine to coarse

vy

TIME

DEPTH QOF
HOLE

()

DEPTH TO
(7t}

DEPTH 1O
SEEPAGE
{ft)

15:45

0.0

18:20

17.0

gravel, litte cobbles and boulders, damp (8M)

SPECIAL NOTES:

Caving at 4' to 8’ bgs. No groundwater

observed.




e

LOG OF TEST PIT TP-110

Associates
Temp_ 50 _°F Weather _Cloudy, showeEngineer _T, Marshall

Operator _Matt

Equipment_Komatsu PC 200 Contractor_Cascade

Date _12/16/09

Elevation_558.0 it Datum_Local

Job _063-1076.201

Location_Biack Diamond

$I11'£1'1|1“_

0 e A AT T T

| - SAMPLES .
DEPTH MOISTURE

NO- 1 T (%)

L 1 25

L 5 2 12.5

| 3 17.0

» 4 20.0

=10

=15

“ - B~J ™r
Ao~ _J o™ b e™ p~t S JaNR T o)
20 NACLITAC LA S ‘:;!'\" “beJ‘u!\H“:‘\c’ safNe _eo N0 g

LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES
A 0.0-1.0ft: Loose, brown lo reddish brown, non-siratified,
silty fine fo medium SAND, somae silt, litle
cobbles, frace organics and roots, damp
(TOPSOIL)

B 1.0-6.0ft Loose, yellowish gray to nlive gray, stratified,
fine to medium SAND with Fe oxide staining,
some silt, damp (SP) [Qur]

C 6.0-19.0ft Dense, yellowish brown o olive gray,
stratified, silty fine to coarse SAND and
(GRAVEL, some cobbles and boulders and
lenses of yellowish brown clayay silt 6" to 1*
thick, damp to moist (SM) [Qvic]
D 19.0-21.0 f: Dense, fight grayish brown, non-stratified,
sandy fine to coarse GRAVEL and cobbles,
little: sitt, wet (GP) [Qvic]

DEPTH OF | DEPTHTO | DEPTHTO
TIME HOLE wiL SEEPAGE
{f (i) ()
10:15 0.0
10:46 19.0
10:55 21.0
SPECIAL NOTES:

Caving at 1" to 6' bgs. Approximately 0.5
gpm seepage observed at 19’ o 20' hys,
at fime of excavation.

LOG OF TEST PIT_BD INFILTRATION TEST PITS.GPJ GLDR_WA.GDT 211110




LO@ OF TEST PIT BD INFILTRATION TEST PITS.GPJ GLOR WAGDT 2/11/10

@?mm LOG OF TEST PIT TP-110
Associafes

Temp__50 °F Weather _Cloudy, showeEnginser _T. Marshall Operator _Matt
_Equipment_Komatsu PC 200 Contracter _Cascade Date_12/16/09
Elevation_558.0 f Datum _Local Job_063-1076.201
Lecation_Black Diamond
T T R 1T U1 i T 11
! : 10 ! X
R A SN S AR B A S A St SAMPLES
D MOISTURE
— Bottom of Test Pit at 21.0 ft NO. ‘?2{ H T
- 1 235
s 2 12,5
. 3 17.0
| 4 20.0
F—10
—15
L9
LITHOL OGIG DESCRIPTIONS AND EXCAVATION NOTES e | RO | DR IO | O ae
A 0.0-10ft Loose, brown to reddish brown, non-stralified, {ft) 0 f)
silty fine to medium SAND, some silt, litle 10:45 0.0
cobbles, frace organics and roots, damp : :
{TOPSOIL) 10:45 19.0
B 1.0-6.0ft Loose, yellowish gray to olive gray, stratified, 10:55 21.0
fine to madium SAND with Fe oxide staining,
some silt, damp (SP) [Qvr]
C 6.0-19.0ft: Dense, yeliowish brown to olive gray, -
stratified, silty fine to coarse SAND and SPECIAL NOTES: _ .
GRAVEL, some cobbles and houiders and Ca:;nsge:t ; t;) gbsbegr%e?gifqoggaztgvbﬂf
lenses of yellowish brown clayey silt 6" to 1' g?ti me o? egcavation gs.
thick, damp to maoist {SM) [Qvic] "
3 19.0-21.0 ft: Dense, light grayish brown, non-stratified,
sandy fine to coarse GRAVEL and cobbles,
little silt, wet (GP) [Qvic]




@?@m LOG OF TEST PIT TP-111
'Associates

Temp__50 °F Weather Cloudy, showeEngineer _T. Marshall Operator _Matt
Equipment_Komalsu PC 200 Contractor _Cascade Date_12/16/09
Eievation_555.0 ft Daturn _Local Job_063-1076.201

Location_Black Diamond

gllll;llll&lili’]ailllzlo

F—=0 I A T T A N e AR g
b -’ 3 - A &\‘_ " : e SAMPLES
L PR YN TR TR TS (R N -n‘l'.- y NO. DEPTH MOISTURE
L ’ {#) (%)
L i 75
5 5
B B
10
| Boftam of Test Pit at 13.0 ft
—15
.20
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES e | R OF | DR T | S AGE
A 0.0-2.0 [ Loose, reddish brown, non-stratified, sitty fine to {ft) {f) ()
coarse SAND, some fine to coarse gravel, roots 1107 0.0 i
and organics, damp {TOPEOIL) . :

B 2.0-13.0 ft: Dense, olive gray, non-stratified, silty fine to 11:15 2.3

coarse SAND, some fine to coarse gravel, 11;30 13.0

cobbles, and boulders up to 18", damp (SM)

[Qvi}

SPECIAL NOTES:

Ne caving observed. Slight seepage
obsaerved at 2.5' hgs, attime of
excavation.

LOG OF TEST PIT BD INFILERATION TEST PITS.GPJ GLDR_WA.GDY 211110




LOG DF TEST PIT_ B INFILTRATION TEST PITS.GP) GLOR, WA.GDT 211410

@?mm LOG OF TEST PIT TP-112
Assqciates

Temp__50 °F Weather_Cloudy, showeEngineer _T. Marshall Operator _Matt
Equipment_Komatsu PC 200 Confractor_Cascade Date_12/16/09
Elevation_571.0 ft Datum _lLocal Job _0683-1076.201

Location_Black Diamond

LI L L L N L B AL L L

] 186 20
—C W e T Tt T S T el ra¥ 1 Wy aF T2 T -
I 7 T e A SAMPLES
| e T e T P L R S e DEPTH MOISTURE
i %)
. 1 4.0
| . 2 15.5
A
— B
—10
—15
| Bottom of Test Pit at 16.0 ft
20
DEPTHOF | DEPTHTO | DEPTHTO
LITHOL OGIC DESGRIPTIONS AND EXCAVATION NOTES TME | HOLE WL | SEEPAGE
A 0.0-2.0 Loose, reddish brown, non-stratified, silty fine {o ) {ft) ()
coarse SAND, some fine lo coarse gravel, roots 12:30 0.0
and organics, damp (TOPSOIL) == *
B 2.0-16.0fl: Very dense, clive gray, non-stratified, sifty fine 12:40 1.0
to coarse SAND, some fine to coarse gravei, 12:50 16.0
cobbles, and bauiders up to 2, damp (SM) [Qwi]

SPECIAL NOTES: :
No caving observed. Approxmately 0.5
gpm seepage observed at 7' to 8.5 bgs,
at time of excavation.




S.6FJ GLDR_WA.GDT 211110

LOG OF TEST PIT BO INFILTRATION TEST PIT

o

Golder LOG OF TEST PIT TP-113

Associafes
Temp_ §0_ °F Weather_Cloudy, showeEngineer _T. Marshall Operator _Matt
Equipment_Komalsu PC 200 Contractor_Cascade Date _12/16/09
Elevation_562.0 it Datum _Local Job 063-1075.201

Location_Biack Diamond

JTT!ILII[I[IIII|IIIII

10 15 20

‘- -. ‘- -. t. ‘- |.. " " :, ‘- .y -. a DEPTH MOISTURE
. » . » » L] NO. .
L2, 0 e e % e e e, ift) (%}
- °g.%g.%.%g . BEg.o%g.%g.% .
| .‘-‘-.‘- v, 1.‘. I..n ..- -..- Ny “y 1 25 6.6
gl s s b Ve b Ve - i’o » Ve l‘._.‘.‘_ ;._ 2 11.0 )
]
— C
B 7
_.15 % 5 4
L Bottom of Tast Pit at 17.0 ft
20
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES e | MR | BERIMTO | SEerace
A 0.0-1.0ft Loose, dark brown, non-stratified, silty fine to (i) (6} {f)
coarse SAND, some fine to coarse gravel, little 1328 0.0
cobbles, organics and rcats, damp (TOPSOIL) : *
B 1.0-5.0 f: Loose, yellowish gray to olive gray, stratified, 14:00 110
fine ta coarse GRAVEL, and fine ta coarse 14:40 5.0
SAND, some cobbles and baulders up to 1',
trace silt, damp o wet (GW) {Qur]
C 5.0-17.0 ft Very dense, clive gray, non-siratified, silty fine
to coarse SAND, some fine to coarse gravel, SSFIE;%!?LcaN\%SSat 703 bgs
I{lglft]cobbles and bouiders up to 1', damp (SM) Approximately 0.5 gpm seepage

abserved at 5' bgs, at time of excavation.




LOG OF TEST PIT BD INFILTRATION TEST PITS.GPJ_GLDR_WA.GOT 21110

@?@m LOG OF TEST PIT TP-114
Associates

Temp__50 _°F Weather_Cloudy, showeEngineer _T. Marshail Operator _Matt
Equipment_Komatsu PC 200 Confraclor_Cascade Date_12/16/09
Elevation_565.0 fi Datum_Local Job_063-1076.201

t ocation _Black Diamond

1T 11 1T 171 R P17 T1 1
g ! 1|; 1E5 210
« t.. ‘- -.. -‘. - -.. ‘I s ‘0 I.. ‘- I.. DEPTH MOISTURE
- :,‘.‘, A il Sl XA % NO- L iy (%)
— 9 9 [ ] [ ] [ ] [ ] [ ] [ ]
R S80S .r:.',‘.. .....‘, ..'.‘. 8 1 4.0 4.84
| = v 90919 0.0.9, %\, 2 8.0 8.59
. L ] * * a L ]
n ..I u... ., wh* u.‘- .‘- -.‘- t.‘ 3 12.5
'.__ U‘.‘ l‘-_ b Vo D‘Q_I LN l‘. I..‘
- B oS JoiJ AV EN SIS ) S
- uBo tua ueen e,,&-‘caa o 4“6‘, nuBa ‘ne
B )ah Dgo’_\ Dgoh Jgo b LDo Dc: o b g DQQ_\
—10
i D
—16
- Bottom of Test Pit at 16,0 it
L—20
DEPTHOF | DEPTHTO | DEPTHTO
__ LITHOLOGIC DESCRIFTIONS AND EXCA\{ATION NOTES TIME HOLE WIL SEEPAGE
A 0.0-1.01t Loose, dark brown to yellowish brown, () (1) {ft}
non-siratified, silty fine to coarse SAND, some 14:20 0.0
fine to coarse gravel, damp (TOPSOIL) * *
B 1.0-7.0ft: Loose to compact, yellowish brown to olive 14:30 79
gray, stratified, fine to coarse GRAVEL, some 14:40 16.0
fine to coarse sand, some cobbles and boulders
up fo 1, race silt, damp (GW) [Qwr]

C 7.0-9.0ft Compact, olive gray, stratified, fine to coarse
: GRAVEL and fine to coarse SAND, litle siit, wet | [SPECIAL NOTES:

Slight caving observed. Approximately
(GP/GM) {Qur} 0.5 gpm seepage observed at 7' to &'
D 9.0-16.0f: Verydense, light alive gray, non-stratified, silty bgs, at time of excavation,
fine to coarse SAND, some fine to coarse
gravel, cobbles and bouiders up to 1', damp
(SM) [QvY




LOG OF TEST AIT BO INFILTRATION TEST PIT5.GP) GLDR_WAGDT 21110

gemm LOG OF TEST PIT TP-115

Temp_ 50 °F Weather_Cloudy, rain, Engineer_T. Marshall Operator_Matt
Equipment_Komatsu PC 200 Contractor _Cascade Date_12/16/09

Eievation_550.0 ft Patum _Locat Job_063-1076.201
Location_Black Diamond .

R 7T F 1 7 1T 1 T 1 1]
8 ! i s %
O pp——

e A e o= aa (A s P\ P\ o, DEPTH MOISTURE

NO- TRy %)

B el D e N I L e Ly et i
s Toes ot Taad, Y Tead, 0% '.A".‘-_ Te.
O AT

f
o
A
(e
z
05
Q
4%
«
Or
&
0
L2

4.0 4.69
2 115

Q@
o, >
N.A N0 N

— Bottom of Test Pit at 16.0 ft

DEPTHOF | DERTHTO | DEPTHTO
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES TIME HOLE WiL SEEPAGE

A 0.0-1.0ft Loose, reddish brown, non-stratified, silty fine fo {f) (#) )
coarse SAND, some fine to coarse gravel, litle 1504 00
roots, damp (TOPSOIL) : .

B 1.0-7.0f Loose to compact, yellowish gray {o ofive gray, 15:28 160
stratified, fine fo coarse GRAVEL and fine o
coarse SAND, some cobbles and boulders up to
1.5, trace silt, damp (GP) [Qvr]

C 7.0-16.0ft: Verydense, olive gray, non-stratified, silty fine -
to coarse SAND, some fine fo coarse gravel, SPECIAL NOTES:

cobbles, and boulders, damp to moist {(SM) OCS:;F;? e?it 1'to 7* bgs. No groundwater
Qv :




‘%Goldet
Associates

Temp_ 45 °F Weather _Clear
Equipment__Komatsy PC 200

Elevation 561.0 ft Datum _Local
Location _Black Diamond

Engineer_T. Marshal

Contraclor_Cascade

LOG OF TEST PIT TP-116

Operator _Matt

Date 12117/09

Job_063-1076.201

SAMPLES

DEPTH
{ft)

MOISTURE

(%}

8.5

347

17.5

_5.'u.- -

ey
- g .Ng. ‘ s ' 699 .90,
L ““ " g.‘ ’. L] .-‘ "'.‘5g g‘

-
— 0...-.!..0...- .-.Q..Q..Q

5 i ad .
- b .. - -l -l - .D - -
— 29g.%qg.%g.%a.%g.%qg.%¢g .%9g.%

- Ly LS Ly G S Ny L gy

B /;i:zﬁ 7%

om of Tast Pit alt 185 #

LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES

A 0.0-20f Loose, yeliowish brown, non-sirafified, silly fine
to coarse SAND, some fine to coarse gravel,
roots and organics, damp {TOPSQIL}

B 2.0-17.0f Loose lo compact, yellowish gray to clive
gray, stralified, fine fo coarse GRAVEL and fine
to coarse SAND, some cobbles and boulders
up to 1, trace silt, interbed of coarse SAND and
fine GRAVEL at 5' to &' bgs, 1.5 to 2' boulders
at 15' bgs, damp (GW) [Qwr]

C 17.0-18.5 ft: Very dense, olive gray, non-stratified, silty

fine to coarse SAND, some fine fo coarse

gravel, cobbles, and boulders up o 8%, damp
(SM) [Qvi]

TIME

DEPTH CF
HOLE

{#)

DEPTH TO
i)

DEPTH TO
SEEPAGE

{ft)

10:00

0.0

10:20

17.0

10:25

18.5

SPECIAL NOTES:

Caving at 4' to 8 bgs. Slight seepage
observed at 17" bgs, at time of

excavation.

LOG OF TEST PIT BB INFILTRATION TEST PITS.GP) GLDR_WA.GDT 2/11/10




oz,

Temp_ 50 °F Weather _Overcast
Equipment_Komatsu PC 200
Flevation_555.0 ft

L ocation_Black Diamond

Engineer_T. Marghall

Operator

Contractor_Cascade

LOG OF TEST PIT TP-117

Matt
Date 12M7/09

Datum_Locat

Job_063-1076.201

&l‘ilillil1lollli1l5tll

R

(LN RS AR AN A T R \‘.r_'__".r-.‘\.\"r AN A

SAMP

LES

DEPTH
NO. )

MOISTURE
(%

1 7.5

201

2 12,0

3.56

3 18.8

o b~ bo

Bottom of Test Pitat 20.0 ft

LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES

C 5.0-10.0ft: Loose, olive gray, stratified, fine to coarse

A 0.0-1.0ft: Loose, dark brown to reddish brown,
non-siratified, silty fine to coarse SAND, some
fine to coarse gravel, litle roots, damp
{TOPSOIL)}

B 1.0-5.0ft Loose, reddish brown fo alive gray, stratified,
gravelly fine to coarse SAND, litlle cobbles, trace
silt, roots damp (SP) [Qvr]

SAND, little fine gravel, trace silt, damp {SP)
[Qur}

D 10.0-14.0 ft Loose fo compact, mottled light gray, alive
gray, and reddish brown, siratified, fine to
c&arse SAND, some silt, roots, damp (SP)
{Qwr]

E 14.0 -20.0ft: Compact, olive gray, strafified, fine to coarse
GRAVEL and fine fo coarse SAND, some
cobbles, trace silt, damp (GP) [Qwvr]

DEPTH OF
HCLE
{ft)

TIME

i)

DEPTH TO

DEFTH TG
SEEPAGE

{f)

10:40 0.0

11:20 20.0

SPECIAL NOTES:

Some caving al 2' to 10' bgs, heavy
caving at 14' to 20" bgs. No groundwater
observed. Set well at 21' bgs. 22 well
with 1.3' above ground surface.

LOG OF TEST PLT BD INFILTRATION TEST PITS.GPJ GLDR_WA.GDT 21110
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Golder
Associales

Temp__50_°F Weather_Overcast _  Engineer _T. Marshall

LOG OF TEST PIT TP-118

Operator_Mait

Equipment_Komatsu PC 200 Confractar_Cascade

Date_12/17/09

Elevation_556.0 ft Datum_Local

Job_063-1076.201

Location _Black Diamond

slliléliil%lii

RIS /En Y P  AR  A TR /R T YR N T ) LEENG NG AN 3. !
T bl T L Syl ¥-«LA_I.‘E oW Al Ak

SAMPLES
DEPTH
()

1 10.0
2 16.5

MOISTURE
%)

409

i e e v e relePisiel Mo P luliy wiilu

SO OO Oty

Bottom of Test Pitat 19.5 1

§ I)THOLOGIC DESCRIPTIONS AND EXCAVATION NOTES
A 0.0-1.0ft Loose, dark brown to reddish brown,
non-stratified, siity fine o coarse SAND, some
fine to coarse gravel, litfie roots and organics,
damp (TOPSOIL)

Loose to compact, yeliowish gray, stratified,

fine to coarse SAND and fine to coarse
GRAVEL, some cobbles and boulders up to 1.5,
frace silt, roots, damp (SP) [Qwr]

C 6.0-14.0 fi: Compact, olive gray, sftratified, gravelly fine to
coarse SAND, some cobbles and boulders,
trace silt, damp (SP) [Qwr)

D 14.0-19.5ft: Compact, olive gray, siratifled, fine to coarse
GRAVEL and fine to coarse SAND and
COBBLES, some boulders up o 1.5, some
fine to coarse sand, frace silt, damp
(QUTWASH)

B 1.0-6.01:

DEPTH CF
HOLE

it

DEPTH 70
wiL
(ft)

DEPTH TO
SEEPAGE
()

TIME

12:20 0.0

12:35 18.%

SPECIAE NCTES:

Caving at 4' to 10° bgs. No groundwater
observed.

LOG OF TEST AT BE INFILTRATION TEST PITS.GPY GLOR_WA.GDT 211110




GLOR_WA.GDT 2M1/110
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B,

Temp_ 50 °F Weather Overcast Engineér T. Marshall

Equipment__Komatsu PC 200 Contractor_Cascade

LOG OF TEST PIT TP-119

Qperator_Matt

Date _12/17/09

Elevation _550.0 ft Daturm _Local

Job_063-1076.201

Location _Btack Diamond

caobbles and boulders up to 1°, damp (SM} [Qwvi]

Slight caving at 2’ to &' bgs. Slight
seepage observed at 14.5' bgs, at lime of

20
—0
- SAMPLES
DEFTH MOISTURE
| NO. (ft) (%)
- 1 45
5 2 110
— C
B 7
L/
—15
— Bottorn of Tast Pit at 15.0° f#
[
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES e | CoOROF | DEFTHTO | DR Lo
A 0.0-2.0f: Loose, dark brown to reddish brown, {ft) (i) {tt}
non-stratified, siity fine to coarse SAND, some 0115 145
fine o coarse gravel, organics and roots, damp : .
{TOPSOIL) 13:00 0.0
B 2.0-7.0ft Loose, yellowish gray to olive gray, stratified, 13:20 150
gravelly fine to coarse SAND, some cobbles and
boulders up fo 1', trace sitf, damp (SP) [Qur]
C 7.0-15.0ft: Verydense, clive gray, non-stratified, silty fine )
to coarse SAND, some fine to coarse gravel, SFECIAL NOTES:

excavation.

LOG QF TEST PIT B0 INFILTRATION TEST PITS.GRJ




LOG OF TESY FiT BD INEILTRATION TEST PITS.GPJ_GLDR. WA.GDT 21110

B ot LOG OF TEST PIT TP-201
Associafes

Temp__ 50 °F Weather_Cioudy, rain Engineer_T. Marshéii Qperator _Matt
Equipment_Komatsu 308 Cantractor_Cascade Date_1/12110
Elevation _514.0 ft Datum_Local Job_063-1076.201

Location_Black Diamond

—)
- SAMPLES
DEPTH MOISTURE
- NO. " (%
| 1 7.5
|5 2 12.0
=10
x| RN e A e A A O e Ll ot A N T Lt
BTt o oI oI o I pI (T Jo™
B RSO AT SR AS LS eGSO
R N T g . T T
I A S SN SRS A S AN A
).:’D‘\Dob\Jo )\Job b b e D ~a b0
I A S A
L Y o ] o °° o BD o g o a -J Q° d 9
| 29 b5 DQO_‘ Qaﬁ Dgoﬁ DQDQAD =N DQDA
| Bottom of Test Pit at 13.0 ft
20
LITHOLOGIC DESGRIPTIONS AND EXCAVATION NOTES e | DaHOF | DEFTHTO Pl
A 0.0-05ft Veryloose, organics, leaf duff, moist (#} (st {ft}
(TOPSOLL) 08:45 g.0
B 0.5-2.51t Loose, light olive gray fo dark brown, stratified, 0855 120
silty fine to medium SAND, some roots and 2 :
organics, damp (SM) 09:07 18.0
C 2.5-12.01 Loose, lightgray to yellowish brown, stratified,
fine o medium SAND, litle silt, damp (SP) [Qwvr}

D 12.0-18.0 ft: Compact to dense, orangish brown, SPECIAL NOTES:
stratified, fine to coarse GRAVEL, COBBLES, Heavy caving at 4' to 14" bgs. Heavy
and BOULDERS to 12", some fine to coarse groundwater inflow at 12" bgs at tima of
sand, wet (GP) [Qvr] excavation.
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%@ﬂdﬂ
ASssociates

Temp__ 45 °F Weather_Cloudy, rain.  Engineer_T. Marshall

Equipment_Komatsu 308 Contractor _Cascade

Operator_Matt

Date_1/1110

LOG OF TEST PIT TP-202

Elevation 523.0ft Datum_Local

Job_063-1076.201

Location_Black Diamond

0 Wy el B Rl b G L S 5 'A' AN T T Rl T AT A e
¥ -y

SAMPLES

NO.

DEPTH
{®)

MOISTURE

(%}
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B 060 u,Bo n:e}'}u:é;—’o";&:)t:sa :LBB ::,G

Q go’_\ )Qoﬂ Bgoﬁ DQ?::I_‘ Dgoﬂ (3Q

or-\

LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES
A 0.0-1.0ft Loose, reddish brown, non-stratified, silty fine to
coarse SAND, some fine to coarse gravel and
organics, molst (TOPSCIL)

B 1.0-8.0ft Loose to compaci, olive gray, strafified, fine to
coarse SAND, little silt and fine to coarse gravel
with iron oxide staining, moist (SP) [Qvr}

C 80-18.0ft: Compact, olive gray fo yellowish gray,

stratified, gravelly fine to coarse SAND, some
cobbles and boulders, damp (GP}) [Qur]

DEPTH OF
TIME HOLE
)

DEPTH TO
wiL
i)

DEPTHTO
SEEPAGE
{f)

11:22 0.0

11:50 18.0

SPECIAL NOTES:

caving at 18" bhgs.

Some caving from 3’ to 10" bgs. Heavy
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Temp_ 50 °F Weather_Cloudy, showeEngineer _T, Marshall
Contractor_Cascade

Equipment_Komatsu 308
Elevation_561.0 ft
Location_Black Diamond

LOG OF TEST PIT TP-203

Operator _Matt

Date 1/12/10

Datum _Local

Job_063-1678.201
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LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES

A 0.0-1.0ft Loose, dark brown, to reddish brown,
non-stratified, silty fine to coarse SAND, some

fine to coarse gravel, damp {TOPSOIL)

wet (GP) [Quvr]

B 1.0-22.0f: Compactto dense, yellowish brown to alive
gray, stratified, sandy fine to coarse GRAVEL,
COBBLES, and BOULDERS o 12", trace silt,

TiME

DEPTH OF
HOLE

{ft)

DEPTH TO
Wit
()

DEPTH 7O
SEEPAGE
)

08:40

g.0

09:50

15.5

09:55

22.0

SPECIAL NOTES:

Heavy caving at 14' bgs. Groundwater
observed at 15.5' bgs at fime of
excavation.

LOG OF TEST PIT 8D INFILTRAYION TEST PITS.GPJ GLDR_WA.GDT 21110




%Goldﬂ:
Associaftes

Temp__ 80 °F Weather_Cloudy, showeEngineer T, Marshall

LOG OF TEST PIT TP-203

Operator _Matt

Equipment_Komatsu 308 Contractor_Cascade

Date 111210

Elevation_561.0 ft Datum _Local

Job_063-1076.201

Location_Black Diamond

0 15 20
B LS AN T S AS TR A I AN TS T ST AS)
A SIS S TSI RIS IS SRS o
P 6 0% b b 6h oMb oh o~b bbb o | DEPTH MOISTURE
L - NO. 1) (%}
b Bottom of Tast Pit at 22,0 ft
- 1 16.5
—5
10
15
20
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES e | Doorr | RO | e e
A 0.0-1.0ft Loose, dark brown, to reddish brown, {ft) {f) ()
non-siratified, sity fine to coarse SAND, some 09:40 0.0
fine to coarse gravel, damp {TOPSOIL) : :

B 1.0-22.0ft Compactto dense, yellowish brown to olive 09:50 159

gray, sfratified, sandy fine to coarse GRAVEL, 093:55 22.0

COBBLES, and BOULDERS to 12", trace silt,

wet (GP) [Qvr]

SPECIAL NOTES:

Heavy caving at 14’ bgs. Groundwater
observed at 15.5' bgs at time of
excavation.

LOG OF TEST PIT BR INFILTRATION TEST PITS.GPJ GLDR_WA.GOT 2M1h1Q
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LOG OF TEST PIT BD INFILTRATION TEST PITS.GPJ GLDR_WA.GDT 211410

€
Associates

Temp__55 °F Weather_Cloudy, showeBngineer _T. Marshall

Equipment_Komatsu 308 Contractor _Cascade

LOG OF TEST PIT TP-204

Operator _Matt

Date _1/11/10

Elevation_564.0 ft Datum_tocal

Job_063-1076.201

Location_Black Diamond
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_ B(I:rltom of Test Pit at iIE.O ft

LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES

A 0.0-1.51ft Loose,dark brown, to reddish brown,
non-stratified, silty fine fo coarse SAND, some
fine to coarse gravel, organics, roots, moist
{TOPSOIL)

B 1.5-17.0 ft: Compact io dense, yellowish brown {o alive
gray, stratiffed, sandy fine to coarse GRAVEL,
some cobbles and boulders, race st {(GP)
[Qvr}

C 17.0 - 18.0 ft: Very dense, dlive gray, non-strafified, silty

fine to coarse SAND, some fine to coarse
gravei, moist {SM) [Quwt]

TIME

DEPTH OF
HOLE

)

DEPTHTO
®)

DEPTHTO
SEEPAGE
{ft)

10:20

0.0

10:30

16.0

10:40

18.0

SPEGIAL NOTES:

Same caving at 4’ to 9' bgs. Groundwater
cbserved at 16" bys at tirme of excavation.




%M@ LOG OF TEST PIT TP-205
Associates

Temp_ 55 °F Weather_Cioudy, showeEngineer _T, Marshall

Operator _Malt

Equipment_Komatsu 308 Confractor_Cascade

Daie _1112M10

Elevation_560.0 & Datum _Local

Job_063-1076.201

Location _Black Diamond

llliléltlngiElle]Illzlo

Bottom of Test Pit at 9.0 #

—0 T S R WA pr-\wt SAMPLES

B °\J §‘J °.U ;%u UBCN ;\2_:; v;q), BGQ‘ No. ns(:)m MOL(‘:‘:}:’;JRE
B ’:,0 9."0 5.3."0 22 9.2?\941?\9 | 1 85

L5

LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES

A 0.0-1.01ft Loose, dark brown to reddish brown,

. non-siratified, sity fine to coarse SAND, some
fine to coarse gravel, roofs, organics, moist
{TOPSOQIL)

B 1.0-4.0ft Compact, stratified, yellowish gray o clive gray,
gravelly fine to coarse SAND, some cobbles and
boutdars up to 12", frace silt, damp (GPY [Qvr]

C 4.0- 9.0 ft: Very dense, alive gray, non-sfratified, silty fine
to coarse gravel, some cobbles, damp {(SM) [CQivi]

DEPTHOF | DEPTHTO | DEPTH TO
TIME HOLE Wil SEEPAGE
{f) L1 N I 13
13:28 0.0
13:40 8.0
SPECIAL NOTES:

Little caving at 1' to 4' bgs. No
groundwater observed at time of
excavation.

LOG OF TEST PIT BD INFILTRATION TEST PITS.GPJ GLDR _WAGDT 211410




LOG OF TEST PIT BE INFILTRATION TEST PITS.GPJ_GLOR_WA.GDY 21110

—

Broce: LOG OF TEST PIT TP-206

Temp__ 55 °F Weather _Cloudy Engineer_T, Marshall Operator_Matt
Equipment_Komatsu 308 Contractor_Cascade Date_1/11/10
Elevation_550.0 ft Datum __Local Job _083-1076.201

{ocation_Black Diamond

{'Illl‘!ll%llll}st‘l]z‘o

a NO. DEPTH MOISTURE
) () {%}

= 1 18.0 4.61
—5
10
B A U o\l U A o\;un. U D\JU o\..r o A ,J\j

,‘Go °“6° aoen quu a c__’u d 6:; wn(}b uGEuﬁQ
—15
20 -

Bottom of Test Pitat 19.5 ft
LITHOL OGIC DESCRIPTIONS AND EXCAVATION NOTES e | RO | DECHTO | S eEpAGE
A 0.0-1.0ft Loose, dark brown tfo reddish brown, (ith {ft) {fe)
non-stratifizd, silty fine to coarse SAND, some 1417 0.0

fine to coarse gravel, some organics and roots,
muaist (TOPSOIWL) 14:45 18.5

B 1.0-13.5f: Loose, olive gray with oxide staining, stratifled,

fine to coarse SAND, liftle silt and fine to coarse

gravel, roots, damp (SP) [Qvr]

C 13.5- 15.0 fi: Dense, light yellowish brown to olive gray,

non-stratified, gravelly fine to coarse SAND, | SEECIAL NOTES:
some cobbles and boulders, race siit, moist | |oome caving. No groundwater observed
(GP) [Qwr] at time of excavation.

D 15.0-17.0 ft: Dense, light yeflowish brown, silty fine to
coarse SAND, some fine to coarse gravel,
cobbles, moist {SM) [Qvt]

E 17.0-19.5ft. Dense, brownish gray to olive gray,
non-sfratified, fine to coarse poorly graded
SAND, some fine to coarse gravel and
cobbies, trace silt, wood, and sandstone
fragments, maist (SF) (PRE-OLYMPIA
GLACIAL OUTWASH}




%Golder
ASsOcCiates

Temp__ 55 °F Weather_Cloudy, rain  Engineer _T. Marshaill

Equipment_Komatsu 308 Contractor_Cascade

Operator _Matt

LOG OF TEST PIT TP-207

Date_1/11/10

Elevation _548.0 ft Datum _Local

Job_063-1078.201

Location _Black Diamond

t[_Fllllilll1iollll1|5ll

gravelly fine to coarse SAND, some cobbles
and boulders to 18", frace siit, moist (GP) [Qvr]

Dense, light yeltowish brown, non-stratified,
sily fine lo coarse SAND, some fine {o coarse
gravel, cobbles, moist (SM) [Qvt]

Dense, brownish gray, non-stratified, gravelly
fine to coarse SAND, irace to little silt, moist
{5P) (PRE-OLYMPIA GLACIAL QUTWASH)
[Qpog,

D 140-170fM:

E 17.0-220ft

-‘_0 o T Tt skl o B by 7o) ‘?.‘;“-'_.,;.‘gf A TR R T BALAET SAMPLES
- NO. DEPTH MOISTURE
: {f) {%)
- 1 6,5
. 2 13.0
- 3 18.5 11.36
L 4 210 8.74
-—10
B ;'\J\.,Jn \ia o~ Ja \J:;i';\_)o U 5
- u&o u,&o n,eo q,&c ag c'__:aBu q,Bu a, e “06" L
B S N e A A A N O,
——15
B D
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES e | D r | D T | Acs

A 0.0-1.01t Loose, dark brown to reddish brown, (f) {f) {f)

non-siratified, silty fine to coarse SAND, soime 13:35 0.0

fine o coarse gravel, litle organics, moist : -

(TOPSOIL) 14:04 | 220
B 1.0-120ft Loose, dlive gray, stratified, fine to medium

SAND, litite silt, trace fine gravel, moist (SP)
[Qwr]

€ 12.0-14.0 ftt Compactio dense, dlive gray, stratified, SPECIAL NOTES:

Some caving at 2' to 10" bgs. Slight
seepage at lop of till at 12° bgs at time of

excavation.

LOG OF TEST PIT BD INFILTRATION TEST PITS.GPy GLDR WA.GDT 21110




@ o,

Temp__55 _°F Weather_Cloudy, rain Engineer _T. Marshall

Equipment_ Komalsu 308 ‘Cantractor _Cascade

LOG OF TEST PIT TP-207

Operator_Matt

Date_1/11/10

Elevation_548.0 ft Datum_Local

Job_063-1676.201

Location_Black Diamend

gravelly fine to coarse SAND, some cobbles
and boulders to 18", race siif, moist (GP) [Qw]

D 14.0-17.0ft: Dense, light yellowish brown, non-stratified,
siity fine fo coarse SAND, some fine fo coarse
gravei, cobbles, moist (SM) [Quwt]

E 17.0-22.0ft: Dense, brownish gray, non-stratified, gravelly
fine fo coarse SAND, trace fo little silt, moist
(SP) (PRE-OLYMPIA GLACIAL QUTWASH)
[Qpog. ]

0
—0
B SAMPLES
DEFTH MOISTURE
| NO. (ﬂ) (Vo}
- Bottom of Test Pit at 22.0 ft
- 1 8.5
. 2 13.0
__ 3 18.5 11.36
- 4 21.0 8.74
—10
—15
—20
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES e | O OF | e O | O oe

A 0.0-1.0ft Loose, dark brown to reddish brown, () {ft) {ft)

non-stratified, sity fine to coarse SAND, some 13:35 0.0

fine lo coarse gravel, liille organics, moist * :

(TOPSOQIL) 14:04 229
B 1.0-12.0f Loose, olive gray, siratified, fine to medium

SAND, little siit, frace fine gravel, moist (SP)
[Quwr]
- : C i ified,

C 12.0-14.0ft Compact to dense, olive gray, strafified SPEGIAL NOTES:

Some caving at 2’ fo 10" bgs. Slight
seepage at top of 4t at 12' bgs af time of

excavation.

LOG OF TESTRIT B0 INFILTRATION TEST PITS.GPJ GLDR_WAGDT 21110




Booie, .

Temp_ 55 °F Weather_Cloudy, rain. Engineer _T. Marshall
Equipment_Kormatsu 308
Elevation_563.0 ft

{.ocation_Black Diamond

LOG OF TEST PIT TP-208

Confractor _Cascade

Operator _Matt

Date 141210

Datum _Local

Job_063-1076.201
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Bottom of Test Pit at 20.0 ft

LITHOLOGIC DESCRIFTIONS AND EXCAVATION NOTES

8 1.0-40f

C 40-8.01t

A 0.0-1.0f Loose, dark brown to reddish brown,

non-stratified, silty fine to coarse SAND, some
fine to coarse gravel, organics, damp (TOPSOIL)

Campact, yellawish gray, stralified, sandy fine

to coarse GRAVEL, some cobbles, frace silt,
damp (GP) [Qvr]

Compact yellowish brown, non-stratifled, fine to

coarse GRAVEL, lithe medium to coarse SAND
and cobbies, trace siit, damp {GP) [Qvr]

D 6.0-20.0ft: Dense, yellowish gray to olive gray, stratified,

gravelly fine to coarse SAND, some fine to
coarse cobbies, trace silt, with 0.4" silt lense at
18" hgs, damp {GP) [Qvr]

DEPTH OF
HOLE

TIME
: {ft)

DEPTHTO
WIL
(f)

DEPTH TO
SEEPAGE
ft)

14:00 0.0

14:20 20.0

SPECIAL NOTES:

Scme caving at 4' to 8 bgs and 17 to 20
bgs. Na groundwater observed at time of

excavation.

" LOG OF TEST PIT 80 INFILTRATION TEST FITS.GPJ GLDR_WA.GDT 211410




LOG OF TEST PIT-2 BO VILLAGES.GPJ BRENDA.GDT 4/20/10

Name_BD Villages

LOG OF TEST PIT TP-301

Job_063-1076-001.201

Datum_N/A

Logged by_T. Marshall

Location_75'E of MW-S Elevation_approx. 554
Temp__ 45 °F Weather_Sunny, clear. Date_02/22/2010
Equipment_Komatsu 308 Confractor_Cascade

Operator _Matt

- SAMPLES

i DEPTH MOISTURE

. NO- L T (%)

N agt1| 125

- TEST RESULTS

R % PASSING
- DEPTH | WO | DD eoon

’_ 0 Bottom of Test Pit at 18.0 ft

25

30

LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES

A 0.0-3.01 Compadt, reddish-brown to olive-grey,
stratified, gravelly SAND, trace cobbles and sili,
damp. (SP) (OUTWASH)

B8 3.0-8.0ft Compact, olive-grey, stratified, fine to medium
SAND, some fine to coarse gravel, trace silf,
damp. (SP) (QUTWASH)

C 8.0-11.0ft; Dense, dark olive-grey, stratified, sandy
GRAVEL, COBBLES, and BOULDERS, little
silt, lenses of fine, sandy silt, damp. {GP)
(OUTWASH)

D 11.0-18.0 ft: Very dense, light clive-grey, non-stratified,
silty, fine to medium SAND, some fine to
coarse grave! and cobbles, damp to wet.
{SM) (TILL)

DEPTH T
TIME Wil NOTES
(FT)

13.0

SPECIAL NOTES:

Severe caving at 2 to 8 fi.
Moderate seepage in till seams
(approximately 1/2 GPM) at 18 ft.




LOG OF TEST PIT-2 BD VILLAGES.GPJ BRENDA.GDT 4/20/10

Name _ BD Villages

LOG OF TEST PIT TP-302

Job_063-1076-001.201

Location _150'E of MW-9 Elevation _approx. 552

Temp__45_ °F Weather_Sunny, clear. Date_02/22/2010

Equipment _Komatsu 308 Contractor_Cascade

Datum _N/A

Logged by _T. Marshall

Operator _Matt

SAND, little fine gravel, trace silt, damp. (SP)
(OUTWASH)

D 12.0-18.0{t: Compact, clive-grey, siratified, sandy fine
to coarse GRAVEL, and COBBLES, trace
silt, damp to moist. (GP) (OUTWASH)

18.0 - 19.5 ft: Dense, light olive-grey, non-stratified, silty,
fine to medium SAND, some fine to coarse
gravel and cobbles, damp to wet. (SM)
{TILL)

m

L k SAMPLES
i ; DEPTH MOISTURE
L NO- 1 iy (%)
B 302:1) 185
L TEST RESULTS
- DEPTH | wD | DD | % PASSING
I Bottom of Test Pitat 19.5ft
— 25
Lso
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES B L A NOTES

A 0.0-1.01/ Loose, dark brown, non-strafified, silty fine to FT}

medium SAND, some fine to coarse gravel,

roots and organics, moist. (SM) 18.0

{(DUFF/TOPSOIL)
B 1.0-5.0ft: Loose to compact, reddish-brown to

olive-grey, stratified, gravelly, fine to coarse

SAND, trace silt and roots, damp. (SP)

{OUTWASH)
C 5.0-12,0f Compact, olive-grey, stratified, fine to coarse SPECIAL NOTES:

Severe cavingat 2 to 12 ft.
Moderate seepage (approximately 1/2
GPM)at 13 to 16 ft.




LOC OF TEST PIT-2 BO VILLAGES.GPJ BRENDA.GDT 472010

Name_ BD Villages

LOG OF TEST PIT TP-303

Job_063-1076-001.201

Location -225'E of MW-0 Elevation_approx. 552

Temp_ 45 °F Weather_Sunny, clear. Date_02/22/2010

Equipment_Komatsu 308 Contractor _Cascade

Datum _N/A

Logged by_T. Marshall

Operator _Matt

O T A T Y

N Ty SAMPLES

[ DEPTH MOISTURE
: NO. ¢ty (%)

L 5

- o (Yo °®OQ

DTN, e

— 15 0Q @DQ @C

- 0'60'-" '%'&Q g TEST RESULTS

- DOBQOBQ DEPTH | wp | op | % PRISING
20 | O\ - (Yo

-7 e e 0T

: Bottom of Tast Pit at 22.0 ft

— 25

10

LITHOLOGIC DESCRIPTIONS AND EXCAVATICN NOTES

A 0.0-1.0f Loose, dark brown, non-stratified, silty fine to
medium SAND, some fine to coarse gravel,
roots and organics, moist to wet. (SM)
{(DUFF/TOPSOIL)

B 1.0-3.0fi; Loose to compact, reddish-brown,
non-stratified, silty, fine to coarse SAND, some
gravel, cobbles, and roots, moist. {SM)
{OUTWASH)

C 3.0-8.0ft: Compact, yellow-grey to olive-grey, stratified,
gravelly, fine to coarse SAND, scme cobbles,
trace silt, damp. (SP) (GUTWASH)

D 8.0-22.0ft: Compact, olive-grey, stratified, sandy fine to
coarse GRAVEL, and COBBLES, trace silt,
damp to moist. (GP) (OUTWASH)

TIME

DEPTH TO
WiL NOTES
(FT)

18.0

SPECIAL NOTES:

Severe caving at 2 to 8 ft.
Seepage (approximately 1/2 to 1 GPM)

|at 16 to 18 ft.




LOG OF TEST P{T-2 BD VILLAGES.GPJ) BRENDAGDT 472010

%ﬁ 0 ciates

Golder LOG OF TEST PIT TP-304

Name_ BD Villages Job_063-1076-001.201
Location_300'E of MW-9 Elevation _approx. 554 Datum_N/A
Temp_ 40 °F Weather_Sunny, clear. Date _02/22/2010 Logged by_T. Marshall
Equipment_Komatsu 308 Contractor_Cascade Cperator _Matt
R R A e e
R 5 (al SAMPLES
[ DEPTH MOISTURE
[ NO- T (%)
- ® 304-1] _ 13.0
B 304-2 18.5
— 10
- 15
B TEST RESULTS
i % PASSING
i : DEPTH { WD | DD 4700
— 20
: Bottom of Test Pit at 21.5 ft
— 25
.30

LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES

A 0.0-1.0f Looss, dark brown, non-stratified, silty fine to
medium SAND, some fine to coarse gravel,
roots and organics, moist. (SM)
(DUFFTOPSOIL)

B 1.0-9.0ft: Loose to compact, yellow-grey to olive-grey,
stratified, gravelly, fine to coarse SAND, some
cobbles, trace siit, damp. (SP)
(RECESSIONAL OUTWASH)

C 9.0-13.0{t; Compact, olive-grey, stratified, fine to
medium SAND, little gravel, trace silt, damp to
moist. (SP} (OUTWASH)

D 13.0-15.0 ft Dense, yellow-grey to olive-gray,
non-stratified, silty fine to coarse SAND,
some gravel and cobbles, trace silt, moist.
{(SM) (TILL)

E 15.0-21.5ft: Dense, light olive-grey, stratified, silty, fine
to coarse SAND, some fine to coarse gravel
and cobbles, trace silt, moist. (SM)
{ADVANCE OUTWASH)

DEPTH TO
TIME WL NOTES
N

13.0

SPECIAL NOTES:

Severe caving at 2 to 7 fi.
Slight seepage due to perched water at
131t '




LOG OF TEST PIT-2 BD VILLAGES.GPJ BRENDA.GDT 4/20/110

Assaciates

FGolder LOG OF TEST PIT TP-305

Name__ BD Villages Job_063-1076-001.201
Location _375'E of MW-8 Elevation _approx. 554 Datum _N/A

Temp_ 45 °F Woeather_Sunny, clear. Date 02/22/201Q Logged by_T. Marshall
Equipment_Komatsu 308 Contractor _Cascade Operator _Matt

Bottom of Test Pit at 21.0 f

!
8

SAMPLES
DEPTH MOISTURE
NG. () (%)
305-1 8.0
305-2 17.5

TEST RESULTS

% PASSING
pEPTH | wo | oo | *Fa5,

LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOCTES

A 0.0-1.0f: Loose, dark brown, non-stratified, silty fine to
medium SAND, some fine to coarse gravel,
roots and organics, moist to wet, (SM}
(DUFF/TOPSOIL})

B 1.0-8.0ft: Loose to compact, reddish-brawn to
clive-grey, stratified, fine to medium SAND, little
silt and fine gravel, damp. (SP) {QUTWASH)

C B.0-14.0ft: Very dense, yellow-grey to olive-grey,
non-stratified, silty, fine to coarse SAND, some
fine to coarse gravel, cobbles, and boulders fo
4ft. frace sil, damp. (SM) (TILL)

D 14.0-21.0ft: Dense, dark clive-grey, non-stratified,
sandy fine to medium SAND, some fine to
coarse gravel, trace silt, moist. (SP)
(OUTWASH)

DEPTH TO|
TIME WiL NOTES
{FD)

9.0

SPECIAL NOTES:

Moderate caving at 2 to 7 fi.
Seepage due to perched water at 9 ft.




LOG OF TEST PIT-2 BD VILLAGES.GP+ BRENDA.GDT 420110

LPASsociates

b Golder LOG OF TEST PIT TP-306

Name_ BD Villages Job _063-1076-001.201
Location_Black Diamond Elevation_approx. 540 Datum _N/A
Temp__50 °F Weather_Supny, clear. Date_02/22/2010 Logged by _T. Marshall
Equipment_Komatsu 308 Contractor_Cascade Operator_Matt

Bottom of Test Pitat17.0 ft

20

25

L T 1 | T 1 1 1 l L T T | T T T l T LI | T T 1 1T l

.

SAMPLES
DEPTH MOISTURE
NO. () (%)
306-1 2.0
306-2 16.5
TEST RESULTS

% PASSING
DEPTH | WD Db #200

LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES

A 0.0-4.0f Loose to compact, yellow-brown to blue-grey,
nen-stratified, silty, fine to medium SAND, some
fine to coarse gravel, cobbles, and wood, moist
to wet. (SM} (FILL}

B 4.0-7.0f Compact, brown, stratified, sandy, fine to
coarse GRAVEL, trace silt, moist. (GP)
(OUTWASH)

C 7.0-11.0fi: Compact, dark olive-grey, stratified, gravelly,
fine to coarse SAND, trace silf, wet. (SP)
(OUTWASH)

D 11.0-15.51t: Dense, dark olive-grey, stratified, sandy,
fine to coarse GRAVEL and COBBLES, trace
silt, wet. (GP) (OUTWASH)

E 15.5-17.0 1t Very dense, light olive-grey, non-stratified,
siity, fine to medium SAND, some fine to
coarse gravel and cobbles, wet, (SM) (TILL)

DEPTH TO
TIME WiL NOTES
(F7)

15.0

SPECIAL NOTES:

Severe caving at4to 111t
Groundwater {approximately 5 GPM) at
15 ft.




LOG OF TEST PiT-2 8D VILLAGES.GPJ BRENDA.GDT 4/20/110

R Goider LOG OF TEST PIT TP-307

JASsociates
Name_ BD Villages Job_063-1076-001.201
Location _Black Diamond Elevation _approx. 542 Datum _N/A
Temp__50 °F Weather_Sunny, clear. Date_02/22/2010 Logged by_T. Marshall
Equipment_Komatsu 308 Contractor_Cascade QOperator _Matt
— 0
B SAMPLES
i DEPTH_‘ MOISTURE
I o"—\j \ } oU( S K NO- Y T (%)
— 5
L o D BJ D
- 10 OO O 0 O q
i of\@ o4 (\o )
'_' Bottom of Test Pit at 12.0 ft
— 15
- TEST RESULTS
[ % PASSING
5 DEPTH | WP | DD 200
— 20
- 25
-—30
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES S NOTES
A 0.0-3.0/ Loose, olive-gray, siratified, gravelly fine to (FT)
coarse SAND, trace silt, damp. (SP)
{OUTWASH)
B 3.0-120 ft: Loose to compact, olive-grey, stratified,
sandy, fine to coarse GRAVEL and
COBBLES, trace silt, damp. (GP)
{OUTWASH)

SPECIAL NOTES:

Severe caving at O to 11 ft. (Test pit 256

ft. across.)

No groundwater observed.




LOG OF TEST PIT-2 BD VILLAGES.GPJ BRENDA.GDT 4/20/10

Name__BD Villages

LOG OF TEST PIT TP-308

Job_083-1076-001.201

Datum _N/A

Logged by _T. Marshall

Location _Black Diamond Elevation _approx. 560
Temp__ 40 °F Weather_Sunny, clear. Date _02/23/2010
Equipment_Komatsu 308 Contractor _Cascade

Operator_Matt

L SAMPLES

i DEPTH MOISTURE

i NO. ) (%)

__ 308-1 15.0

L TEST RESULTS

- Bottom of Test Pit at 16.0 ft DEPTH | WD | DD [ * P;?fﬁgm
L 20

- 25

— 30

LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES

A 0.0-1.0ft: Loose, dark brown, non-stratified, silty fine to
medium SAND, some fine to coarse gravel,
rools and organics, moist. (SM)
(DUFF/TOPS0QIL)

B 1.0-3.0ft Loose to compact, reddish-brown to
yellow-brown, non-siratified, siity, fine to
medium SAND, some fine to coarse gravel,
cobbles and roots, damp. {(SM) (OUTWASH)

C 3.0-11.0ft: Compact, yellow-brown to olive-grey,
stratified, sandy, fine to coarse GRAVEL,
COBBLES, and BOULDERS fo 12 in., trace
silt, damp. (GP) (OUTWASH)

D 11.0-15.0ft Compact, dark olive-grey, stratified,
gravelly fine to coarse SAND, COBBLES and
BOULDERS to 12", trace siit, damp. (SP)
(OUTWASH)

E 15.0-16.0 ft: Very dense, light olive-grey, non-strafified,
silty, fine SAND, some fine to coarse gravel
and cobbles, damp. (SM)} (TILL)

DEPTHTO
TIME wiL NOTES
{FT)

SPECIAL NOTES:

Slight caving at 2 to 11 ft.
Mo seepage observed after 10 minutes.

Piezometer installed.




LOG OF TEST PIT-2 BD VILLAGES.GPJ BRENDA,GDT 4/20/10

Name_BD Villages

LOG OF TEST PIT TP-309

Job_063-1076-001.201

Location _Black Diamond Elevation_approx. 556 Datum _N/A
Temp_ 45 °F Weather_Sunny, clear. Date_02/23/2010 Logged by_T. Marshall
Equipment_Komatsu 308 Contractor_Cascade Operator_Matt
— 0
3 SAMPLES
3 ':F--.‘s;-"f". Wiyl \' 4 \‘ Lath b '.\“;1. NO DEPTH MOISTURE
i AR IeN e ‘ () {%)
N 309-1 80
- TEST RESULTS
- Bottom of Test Pit at 15.5 ft .
- DEPTH | WD | DD | % PRASSING
— 20
— 25
— 30
; DEPTH TO
_ LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES TIME WIL NOTES
A 0.0-1.01t Loose, dark brown, non-stratified, silty fine to {FT}
medium SAND, some fine to coarse gravel,
roots and organics, moist. (SM) 10.0
{DUFFITOPSOIL)
B 1.0-3.0ft Loose o compact, reddish-brown to
yellow-brown, non-stratified, sitty, fine to
medium SAND, some fine to coarse gravel,
cobbles and roots, damp. (SM) {OUTWASH)
C 3.0-7.0ft Compact, yeliow-brown to olive-grey, SPECIAL NOTES:

siratified, sandy, fine fo cocarse GRAVEL and
COBBLES, trace silt, damp. (GP)
{OUTWASH)

D 7.0-155M Very dense, light clive-grey, non-stratified,

sitty, fine SAND, some fine to medium SAND,
some fine to coarse gravel and cobbles, damp
to moist. (SM) (TILL}

Moderate caving at 2 to 6 ft.

Slight seepage due to perched
groundwater (approximately < 1/4 GPM)
at10ftand 12 fi.




LOCG OF TEST PIT-2 BD VILLAGES.GPJ BRENDAGDT 4/2011C

P Golicr LOG OF TEST PIT TP-310

Associates
Name__BD Villages Job_063-1076-001.201
Location _Black Diamond Elevation _approx. 562 Datum _N/A
Temp__45 °F Woeather_Sunny, clear. Date 02/23/2010 Logged by_T. Marshall
Equipment _Komatsu 308 Contractor_Cascade Operator _Matt

— 0

B SAMPLES

i DEPTH MOISTURE
i NO. (f1) (%)
5

L 10 P

L 15 [

- TEST RESULTS

| % PASSING
- ; DEPTH { wp | DD prvd
L 20 [

PP 12 o e R O 2 o U O W

: Bottom of Test Pit at 25.0 ft

— 30

LITHQLOGIC DESCRIPTIONS AND EXCAVATION NOTES

A 0.0-1.0ft Loose, dark brown, non-stratified, silty fine to
medium SAND, some fine to coarse gravel,
roots and organics, moist. (SM)
(DUFF/TOPSOIL)

B 1.0-2.0ft: Loose to compact, reddish-brown to
yellow-brown, non-stratified, silty, fine to coarse
SAND, some fine to coarse gravel, cobbles and
roots, damp. (SM) {OUTWASH)

C 2.0-250ft Compact, yellow-brown to olive-grey,
stratified, sandy, fine to coarse GRAVEL,
COBBLES, and BOULDERS to 12 in., frace
silt, damp to wet. (GP) (OUTWASH)

BEPTH TO

TIME WiL NOTES
{FT

15.0

SPECIAL NOTES:

Severe caving at 2 to 13 ft.
Groundwater seepage (approximately
5+ GPM) at 15 1t

Piezometer installed.




LOG OF TEST PIT-2 BD VILLAGES, GPJ BRENDA.GDT 4/2010

Name__ BD Villages

LOG OF TEST PIT TP-311

Job_063-1076-001.201

Location_Black Diamond Eievation_approx. 563 Datum _N/A
Temp__45 °F Weather_Sunny, clear. Date_02/23/2010 Logged by_T. Marshal
Equipment _Komatsu 308 Contractor _Cascade QOperator _Mait

0

LIS PP/ R AR AR T

(OUTWASH)

D 16.0 - 24.0 ft Very dense, ofive-grey, non-stratified, silty,
fine SAND, some fine to coarse gravel and
cobbles, damp. (SM) (TILL)

Caobble content increases below 23 ft.

i P O TP PV Ay SRRV IRR TN SAMPLES
i SRR NG N R (R N I R W DEPTH MOISTURE
I NO- 1 iy (%)
-3 3111|125
L 311-2 16.0
— 10
— 15
- TEST RESULTS
- DEPTH | wp | pp | % PASSING
20 [
25 | Bottom of Test Pit at 24.9 ft
30
DEPTH TO
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES
TIME WL OTES
A 0.0-20ft Loose, dark brown to reddish-brown, (FT) N
non-stratified, silty fine to medium SAND, some
fine to coarse gravel, roots and organics, damp. 20.0
(SM) (DUFF/TOPSOIL)
B 2.0-12.5ft Loose to compact, yellow-brown to
olive-gray, stratified, sandy, fine to coarse
GRAVEL, COBBLES, and BOULDERS to 12
in., trace silt, damp. (GP} (OUTWASH)
C 12.5-16.0 ft Compact, olive-grey, stratified, fine to SPECIAL NOTES:
: : Moderate cavingat 2 to 8 ft.
medium SAND, frace silt, damp. (SP) Groundwater at 20 ft




LOG QF TEST PIT-2 BD VILLAGES.GPJ BRENDA.GDT 4/2010

LA ssociates
Name BD Villages

Golder LOG OF TEST PIT TP-312

Job_083-10786-001.201

Location _Black Diamond Elevation_approx. 564

Temp__45 °F Weather_Sunny, clear. Date_02/23/2010

Equipment _Komatsu 308 Confractor _Cascade

Datum _N/A

Logged by_T. Marshall
Operator_Matt

0 ARy \u, \U, NCELR

\\‘f \”1 s \”4 oLl \.”A \""J

5"\.J oUUo\J o\ak_)o
q Rt
)"BQDG <:> <3> 3

10 B

15

Bottomn of Test Pitat 17.0 ft
20

25

llltllIIIIIIIIlIlIllllIIIIIIII

SAMPLES
BEPTH MOISTURE
e (%)
312-1 13.0
TEST RESULTS

DEPTH | wo | pp | % PASSING

#200

|
g

LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES

A 0.0-2.0ft Loose, dark brown to reddish-brown,
non-stratified, silty fine to medium SAND, some

(SM) (DUFF/TOPSOIL)

B 2.0-12.0ft Loose to compact, yellow-brown to
olive-grey, stratified, sandy, fine to coarse
GRAVEL and COBBLES, trace silt, damp.
(GP) (OUTWASH)

C 12.0-17.0ft: Very dense, olive-grey, non-stratified, silty,
fine to medium SAND, some fine to coarse
gravel and cebbles, damp. (SM) (TILL)

Cobble content increases below 23 ft.

TIME

DEPTH TO

WiL NOTES

{FT)

fine to coarse gravel, roots and organics, damp.

15.0

SPECIAL NOTES:

Moderate caving at 3to 9 1t
Slight seepage in till seams at 15 ft and
16 it.




LOG OF TEST PIT-2 AD VILLAGES.GPJ BRENDAGDT 4720110

Name__ BD Villages

LOG OF TEST PIT TP-313

Job_063-1076-001.201

wet. (GP) (OUTWASH)

C 14.0 - 17.0 ft: Very dense, olive-grey, non-siratified, silty,
fine to medium SAND, some fine to coarse
gravel and cobbles, moist. (SM) (TILL)

Location _Black Diamend Elevation _approx. 558 Datum_N/A
Temp_ 45 °F Weather_Sunny, clear. Date_02/23/2010 Logged by_T. Marshall
Equipment_Komatsu 308 Contracior_Cascade Operator _Matt
— 0 ETENL LT R
B R TR T T AR SAMFLES
i ' IR AR DEPTH MOISTURE
R SRR NO-1 i %)
o >0 e
i DA
C D (D M <: 31341 150
L B .
- A ? Rz
N C{}/ AV TEST RESULTS
i lf,‘fu’f% Al
% PASSING
- Bottom of Test Pit at 17.0 ft DEPTH | WD | DD #200
L 20
— 25
L—30
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES N L NOTES
A 0.0-20ft: Loose, reddish-brown, non-stratified, silty fine {FT
to medium SAND, some fine to coarse gravel,
roots and organics, damp. {SM) 12.5
{DUFF/TOPSOIL)
B 2.0-14.0 ft Compact, yellow-grey to olive-grey, strafified,
sandy, fine to coarse GRAVEL, COBBLES,
and BOULDERS fo 12 in., trace silt, damp to

SPECIAL NOTES:

Severe cavingat 2 to 11 1.
Groundwater seepage (approximately
5+ GPM) at 12.5 ft.

Piezometer installed.




LOG OF TEST PIT-2 BD VILLAGES.GPJ BRENDA.GDT 42010

FAssociates

D Golder LOG OF TEST PIT TP-314

Name_ BD Villages Job_063-1076-001.201
Location_ Biack Diamend Elevation_approx. 563 Datum_N/A
Temp_45 °F Weather_Sunny, clear, Date_02/23/2010 Legged by _T. Marshall
Equipment_Komatsu 308 Contractor_Cascade Operator_Matt

0

RE RN A SRR A R E R

R R R R R TR SAMPLES
i AN 5 AN ¢ DEPTH MOISTURE
- P "'Q.BOI"C‘ NO- [ ey (%)
— 3141 155
- TEST RESULTS
- Bottom of Test Pit at 16.6 ft pEPTH | wo | Dp | % PASSING
— 20
- 25
30
DEPTH TO
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES TIME WL NOTES
A 0.0-2.0# Loose, dark brown to reddish-brown, {FT)
non-siratified, silty fine to medium SAND, some
fine to coarse gravel, roots and organics, damp.
{SM) (DUFF/TCPSOIL)
B 2.0-15.0ft: Compact, yellow-grey to olive-grey, stratified,
sandy, fine to coarse GRAVEL, COBBLES,
and BOULDERS to 12 in., trace silt, damp to
wet. (GP) (CUTWASH)
SPECIAL NOTES:

C 15.0 - 16.0 ft; Very densg, light olive-grey, non-stratified,
silty, fine to medium SAND, some fine to
coarse gravel and cobbles, damp. (SM)
(TILL)

Moderate caving at 3 fo 11 ft.
No groundwater observed.




LOE OF TEST PIT-2 BD VILLAGES.GPJ BRENDA.GDT 4/20/10

Name _ BD Villages

LOG OF TEST PIT TP-315

Job_0863-1076-001.201

Datum _N/A

Logged by_T. Marshall

Location_Biack Diamond Elevation_approx. 564
Temp__ 50 °F Weather_Sunny, clear. Date_02/23/2010
Equipment_Komatsu 308 Contractor_Cascade

Operator _Matt

0 R N

AL

10 [

s |

I\IlllIllllllillllllllllllllTl

SAMPLES

DEPTH MOISTURE
NG T (%)
315-1 10.0

TEST RESULTS
% PASSING
; DEPTH | WD | DD #9200
20 [
Bottom of Test Pif at 22.0 ft
25
—30
DEPTH TQ|
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES TIME WiL NOTES
A 00-20ft Loose, dark brown, non-stratified, silty fine to {FT)
medium SAND, some fine to coarse gravel,
roots and organics, moist to wet. {SM)
(DUFF/TOPSOIL}
B 2.0-220f: Compact, yellow-grey to olive-grey, stratified,
gravelly, fine to coarse SAND, little cobbles,
trace silt, damp. (SP) (OUTWASH)
SPECIAL NOTES:

Severe caving at 3to 14 ft.
No groundwater observed.




BOREHOLE RECORD BD_THEVILLAGES_MW-24_DRAFT.GPJ GLDR_WA.GDT 4/21/10

RECORD OF BOREHOLE MW-24 SHEET 1 of 3
PRGJECT: Black Diamond Villages DRILLING METHOD: RotoSonic DATUM: ' ELEVATION: §57
PROJECT NUMBER: 063-1076-01.201 DRILLING DATE: 03/10/2010 AZIMUTH: N/A INCLINATION: -80
LOCATION: 58 feet West of TP#117 ORILL RIG: Mini-Senic COORDINATES: not surveyed
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
- E Y BL;WS I;l ° NOTES
gg| =2 o |20 |5 & | w | sows £ 0 @ 4« WATER LEVELS
=} 2 DESCRIPTION B 3 0 E E er 8in | N | ~ |WATER CONTENT (PERCENT) GRAPHIC
& =] - |oerTH} 2 . i ' N
o] 5} " z 140 1t hammer e |W W,
30 inch drop 0 40 &0 B0
0 0.0-25 Z SCH 40
Brown Io red brown, silly fine to coarse PV riser
SAND, some fina to coarse gravel, maist. pipe, in
{Outwash) cement seal
B with 4-foot
slainlass
steel above
ground
| maenument
_______________ 554.5
25-6.0 2.5
‘Yaliow gray W olive gray, fine fo coarse
B SAND, trace silt, damp. {Outwash}
B 1 |GRAB|
1.0
—° 0.0
T R 551.0
6.0-9.0 6.0
‘Yellow gray Yo olive gray, fine to medium
SAND, some fine to coarse gravel, fiitte
silt, damp. {Outwash)
- 2 |GRAB]
R 5480 { o |ooag
9.0-1140 A 9.0 ke
g Clive gray, silty SAND, some fine lo coarse "
o gravel, damp. (Til lense?) -
[ |«
-1 | & 2
= -
= 5
5 -
(5} B
1 e -]_E48.0
11.0:-20.0 ~i 110
Olive gray, fine to coarse SAND and fine o ALY
coarse GRAVEL, Wrace silt, damp. e
{Cutwash) =X -
i e
Q.Bu.‘d
.)@‘--ISZ
q-&‘f-(
o b
o BQC
o3
) 10
— 15 GQC 0.0 .
SPIGP :;'-'Bak
o -0,
» A C
o XS
o
oD
- SM DGC 4 |3RAB|
interbeds of olive gray with ron-oxide '3_60.'
staining,silty SAND, some fine to coarse D - 2" SCH 40
graval, damp. (3.0 feet) @D, PVC riser
- OQC pipe with
T e bentonite
“.'Bq< backfil
o . '
i p O
“.'Ef)qd
|20 L e | =00 sarp
i, Log coplinued on next paga
tinto3 R LOGGED: TPM
DRILLING CONTRACTOR: Boart/Longyear CHECKED: JGU
DRILLER: Brian - - : - DATE: 4/1/2010




RECORD OF BOREHOLE MW-24 SHEET 2 of 3
PROJECT: Black Diamond Villages DRILLING METHGD: RotoSonic DATUM. ELEVATION: 557
PROJECT NUMBER: 063-1076-01.201 DRILLING DATE: 03/10/2010 AZIMUTH: NA INCLINATION: -850
LOCATION: 56 fest West of TP#117 ORILL RIG: Mini-Senic COORDINATES: not surveyed
8 SCIL PROFILE SAMPLES PENETRATION RESISTANCE
I
- E BLOWS it NOTES
Fel = " % BEV.| & | BLOWS L:: 020 30 4 WATER LEVELS
'-ln’ = 2 DESCRIPTION 8 53 g E per Bin N '6 WATER CONTENT (PERGENT) GRAPHIC
g 2 L] DEFTH % 140 Ib hammer IEII:J W ——
L ] () 30inch drcp "1 4 & 80
2 00-220 BT 200
Qliva gray, sandy fine Io cearse GRAVEL, P 60
some silt, damp. (Till) h <
o b
o GP b Q C 5 [|GRAB|
o
O
I N 2 0] 5350
22.0-26.0
Gray to dlive gray with iron-oxide staining,
fine to coarse GRAVEL and COBBLES,
little silt, damp. {Outwash}
1.0
25 100
™ {&oe-20
Gray to brawn, fine to medium SAND,
some fine to coarse gravel, Fitle sit, damp.
. _‘(_c-)_ut\_n-as_h) ___________ b — Retet § GRAB
270-275 ML 270
Brown SILT, thinly bedded wilh dark brown 529.5
\ShTwoist =g s
275-420 }J_BD.'
B Olive gray, sandy fine lo coarse GRAVEL, ;e o
little silt, damp. (Outwash - Till transilion) Bdb_
5]
o0y
B -1 ] 7 [GRAB
2 o D
3 GM 06{
El Interbed of light orange brown with ‘O_Bu‘
—30 g itonr-oxide staining, SILT and fine lo coarse )‘ = L
£ | GRAVEL, maist. {8.0inches) r=IEY
3 XoNe
3] o,
B 8y
)ECTJI B
N
- b 4 8 [|GRAB
Y
aM QY
Interbed of light orange brown, clayey SILT 2 _Do.‘
- and fing to coarse GRAVEL, littls fine to e 9 [GRAB
medium sand. moist. (1.0 fact) r=3ty
2 (]
GPIGW: - g
L oy
570,
L 1] 2 SCH 40
Interbed of dark red brown SILT, some fine At 10 PuCriser .| -
38 graval, little fine to medium sand, maist. o[y 4 10 |GRAB 10.0 pipawih 1| L. |
1.0 fool (sYHL] fiter sand [ |-
t ) . ( backfill
i 3]
o =Ly
5[
interbed of light brown, silty fine to coarse VALY
L GRAVEL, litlo fing to medium sand, moist - ) y 11 |oRAB
towet. (1.0 foot) oD,
1 “’.'B%
b
C}.Q C 12 1GRAB]
i o3
o0,
P
L 40 oA
i Log cantinued on next page
finto3ft LOGGED: TPM
DRILLING CONTRACTOR: Boari/Longysar, ‘ CHECKED: J4GJ
DRILLER: Brian - . DATE: 4/1/2010

BOhEHOLE RECORD 8D THEVILLAGES MW-24 DRAFT.GPJ GLDR WA.GDT 4/21110




éHOLE RECORO BD_THEVILLAGES MW-24 DRAFT.GPJ GLDR WA.GDT 4/2110

RECORD OF BOREHOLE MW-24 SHEET 3 of 3

0955 on 0311172010, well observed ta be dry and no waler level measursment tecorded.

PROJECT: Black Diamond Villages DRILLING METHOD: ReteSonic DATUM: ELEVATION: 557
PROJECT NUMBER: 063-1076-01.201 DRILLING DATE: 03/10/2010 AZIMUTH: N/A INCLINATION: -8C
LOCATION: 56 feet West of TP#117 DRILE RIG: Mini-Sonic COORDIMNATES: not surveyed
8 SQIL PROFILE SAMPLES PENETRATION RESISTANCE
I BLOWS /I
E o o v E 19 2 . 4 NoTes
& g g @ £ o ELEV. E w BLOWS g 3 A A . WATER LEVELS
a z DESCRIPTION 212 =} g E per §in N [ 3 [WATER CONTENT (FERCENT) GRAPHIC
[ S |2 DEPTH{ 2 irg W
o [} (" F4 140 b hammer o (W W,
.40 ] 30 inch drop 20 40 B0 )
37.5-420 BT 1]
Glive gray, sandy fine to coarse GRAVEL, a .BQ'
fittle silt, damp, {Qutwash - Till lransition} ) wd (] 2" SCH 40
(Continued} oD, PV slotted
IGPIGW. ! C 13 |GRAB| screan with
N filter sand
5‘;&“_‘{ backiill
_______________ | _ o 0. 545.0
42.0 - 46.0 42.0
QOlive brawn, fine o caarse SAND, litlle ta
some silt, littie fine gravel, scattered coal
fragments, wet. {Oulwash)
3P 14 [GRAB
@
o
S
] 0
s | 3 160
£
5
5]
_______________ e 511.0
46.0-50.0 46.0 .
Dark olive brown, silty fine to coarse Filter sand
SAND, some fing to cnarsa gravel, backi, no
scattared coal fragmends, moist. (Till) pipe
SP/SM; 15 |GRAB
/ Bentenita
chip bacidil
L s 2 sor.0
Bering completed at 50.0 ft. 50.0
- 55
— 60
1into3ft LOGGED: TPM =
DRILLING CONTRACTOR'. Boari/Longyear CHECKED: JGJ ' = Golder
- g DRILLER: Brian DATE: 4172010 Associates
m




APPENDIX B
LEGEND / AESI TEST PIT AND BORING LOGS



blorksiog_key.dwg LAYOUT: Layoul2

Terms Describing Relative Density and Cousistency

LE "'3 é Well-graded gravel and

- 8;8; GW) gravel with sand, little to
. é "c;c no fines
EE g§g§§ Poorly-graded gravel
@y ie3s3s) GF |and gravel with sand,
gl logaza little to no fines
2 G° 0 o 0|
=}
S JRkk Silty gravel and silty
%E h aé | 6M | gravel with sand
3 LRl

B Glayay gravel and

o GC | clayey gravel with sand

Density  SPTblowsifoot
Coarse- Very Loose Olo4
. ; Locse 4610
@rained Sols Medium Dense 101030 Test Symbols
Dense 01050 " &= Grain Size
Very Danse Tjo M = Moisture Gentent
Consistency  SPT ~blows/foct A = Atlerberg Limils
\ Very Soft Olo2 G = Chemical
Fine- . Soft 2104 DD = Dry Density
Grained Soils Medium Stif 4108 K = Permeahility
Stiff B 15
Very Stifl 15lo 30
Hard >30

Component Definitions

Wall-graded sand and

Descriptive Term  Size Range and Slave Number

Coarse-Gralned Soils - More than 50% " Retained on No. 200 Sleve

Sands - 50% Ver More of Coarse Fraclion (Gravels - More than 50% ' ol Coarse Fraction

sand with gravel, little Boulders Larger than 12*
to no fines Cobbles ate 12
Gravel 3"ta Na. 4 {4.75 mmy)
4 Poorly-graded sand - Cosrse Gravel 3*1p 3/4°
& and sand with gravel, Fine Gravel 3/4"to Ng. 4 {4.75 mm)
= | little to no fines Sand No. 4 (4.75 mm) ta No, 200 (0.075 mem)
S - Coarse Sand M. 4 (4.76 mm) ta No, 10 (2.00 mm}
sl | " Siity sand and Medium Sand Mo. 10 {2.00 mm) o No. 40 (0.425 mm)
i) SM| 5ilty sand with Fins Sand No. 40 {0.425 mm) ta No. 260 (0.075 mm)
ar sl gravel Sit and Clay Sraller than No. 200 {0.075 mm)
el A
T se Ciayey sand and (3) Egtimated Percentage Moisture Content
' / clayey sand with gravel Percentads b By - Absence of maisture,
’,-}2 Compenent _uWeight dusty, dry to the touch
. . o . Slightly Maist - Perceplibls
L Silt, sandy siit, gravelly sitt ;:;e ;fo © ightly Moi muish_ﬁ;
% % silt with sand or gravel Litle 151028 Malst - Damp but ro visible
0 w3 With - Nop-primary coarse waler
s &% Clay of low to medium conslituents: = 15% Very Moist - Water visibla but
S ‘é 2 oy, |plasticity; silty, sandy, or - Fines cortent batween nol Iree drairing
E a E gravelly clay, lean clay 5% and 15% Wet \gzlri:lab l&euz “fa[?err f:;:"y
2 | -
' % Organic clay or silt of low Symbols
@ 3 plasticity Blows/6® or
g Sarnpler portion of 8* Cement geout
5 T T Type / surface 3eal
o astic silt, clayay silt, si pler Typ
= | With micaceous or ar ab u Sgr:séﬁreuene Zenlonlle
] 2 diaiomaceos fing sand or | So-opoon = seal
sl o2 it Ssa;lr:)nler i1 3.0° 0D Spit-8poon Sampler -1 iter pack wih
L - — ¢ ’ ;-}btank cash
a3 1&:s V Clay of high plasticity, - P 3.25" OD Spik-Spoon Ring Sampler fank casiog
3| B= / ¢ | sandy or gravelly clay, fal samp 3.0° OO Thin-Walt Tube Sampler “{Screened casing
d | af clay with sand or gravel 3 fincluding Shelby tube) aﬁtﬁﬂf‘“ga "
‘(5 —ﬁ. B E7 ’/{',:‘ Greh Sample E A ': £nd cap
£ & V44  |Organic clay or silt of 0] Portion not recovered =-
s 5 /ff;"/,/ oH gd g n
’1%{(’;; ":B t“"m to higi 0 percentage by dry weight # pepitr of ground water
{/’(//{“ plas lcity @ (SPT) Standard Penetration Test !F ATD = Al time of drilling
B (ASTM D-1586) Static water leval (dale
E"% @ Peat, muck and other ¥ |n General Accordance with lE (date)
2 53 BT jhighly organic sails Standard Practice for Description " Comblned USCS syrmbols used for
&

ard Identiflzakion of Soils (ASTM D-2438) fines between 5% and 15%

Classifications of solia In [hs repont are based on visual field andfer

tabortary observatlons, which Includa density/consistency, molsture condillon, grain size, and

plastcity estimates and should net be construed ta [mply fieid ar faboratory testing unless presented herefn, Visuat-manuat and/or faboratery classification
mathods of ASTM D-2487 and 02488 were used as an idenlificalion guide for the Unifiad Scif Classification Systam.

Associated Earth Sciences, Inc.

EXPLORATION LOG KEY

FIGURE Al




LOG OF EXPLORATION PIT NO. EP-20

£ This log is part of the repoit rsvrepared by Assceialed Earth Sciences, Inc. (AESI) for the named project and should be
£ read together with that repont for complets interpretation. This summary aﬁplles only to the location of this trench at the
& time of excavation. Subsurface conditions may change at this [ocation with the passage of lime. The dala presented are
[ a simplfication of actual conditiens encounterad.
DESCRIPTION t
Approximate Elev, 539 fee
Forest DuffiTopsoil
1 —
2 . Qvr - Vashon Recessional Cutwash
Loose to medium dense, molst, brown, medium o coarse SAND, few fine gravel; massive.

3 -

4 -

51 Mediurn dense, moist, brown-gray, medium to coarse SAND, with gravel, irace cobbles; roughly

g - horizontat bedding. '

7 -

B -

9 -
10 7 Madium dense, molst, brown-gray, medium to coarss SAND, few gravel, few cobbles and boulders,
11 A

Oxidized.

]
¢
)

Qvt - Vashon Lodgement Till
Dense, moist, gray, sitty fine SAND, few gravel, trace cobbles,

-
W
l

Bottom of exploration pit at depth 14 feet
Mo seepage. Moderale caving 0 ta 5 feat.

I T T U
8 N S O W w3
I} | i I 1 | ] ] i

24 -

KCTR3 DEQGL1A (EP-20 THRU ER-55, EP-104, IT-1 THRU IT-4).GPJ June 8, 2008

The Villages
Black Diamond, WA

Associated Barth Sciences, Inc. Project No. KG060B01A

9/15/06

togged by: JHS
Apnroved by: JHS




LOG OF EXPLORATION PIT NO. EP-21

This log is part of the report preparad by Associated Earlh Stiences, [ne. (AES]) for the named project and should be
read together with that repon for ccrr_\?lete fntarpretation. This summary aﬁplses only 1o the location of this trench at the
fime of excavation. Subsurface conditions may change at this lecation with the passage of tima. The data prasanted are
a simpification of actual conditions encounteréd. -

Depth (/)

DESCRIPTION
Approximate Elev. 570 feet

Forest DufifTopseil

n Qvt - Vashon Lodgement Till
Medium dense, tan, silty fine SAND, few gravel, few cobbles; oxidized {weathered filf).

T Dense, tan, oxidized till, faw cobbles.

o m ~N @ o A W N -
l

-
[w]
|

Boltom of explaration pit at deplh 9.5 feet
No seepage. Nocaving.

MR RN N e = = - i U §
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i
n

N
[d

KCTP3 DG0E04A (EF-20 THRU EP-95, EP-104, IT-1 THRU IT=4..GPJ Juna 9, 2008
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LOG OF EXPLORATION PIT NO. EP-23

KGTP3 DEPEOVA (EP-20 THRM EP-85, EP-104, IT-1 THRU I7-4).GPJ Juna 9, 2008

g This log i3 part of the report l_E;re;;\ared by Assaciated Earth Sclences, Int. (AESI) for the named project and should be
5 read together with that report for compléte intespratation. This summary applies only to the location of ihis irench at the
S time of excavalion. Subsurface conditions may change at this logation wﬂR the passage of lime. The data presented ars
a a simplification of actual condilions encountered.
DESCRIPTION
_ Approximate Fley. 550 feet
Forest Duff
1 Qvr - Vashon Recessional Cutwash
» 4 Loose, moist, tan to oxidized brown, GRAVEL, with fine to coarse sand and cobbles.
3 —
4 ¥ | oose o medium dense, gray-brown, as above; roughly stratifled.
5 -
6 -
? -
8 —
g -
10 4 Medium dense, moist, gray-brown, GRAVEL, with fine to medium sand, few siit and cobbles.
Medium dense, moist, gray-brown, fine fo medium SAND, with gravel and cobbles.
11
12 1 seepage.
13 Gvt - Vashon Lodgement Tiil
14 Dense, moist, gray-brown, silty fine SAND, few gravel.
15 -{ Bottom of axploration pit at depth 14 feet
Heavy seepage al 12 feet. Moderate caving 0 to 4 feet and 10 lo 12.5 feet.
18
17
18 -
19
20
21 -
22 -
23 -
24 ~
25
The Villages
Black Diamond, WA
Logged by: JHS ASSUClatEd Eatth SCIenCES, Inc. PI'DIECt No. KGOGOS0MA

Approved by: JHS

9/15/06




LOG OF EXPLORATION PIT NO. EP-32

€ This log is part of the report rErepared by Assaciated Earth Selences, Ine. (AESI) for the named Frojec{ and should be
£ read logather with that report for complete interprefation. This summary aﬁpiles onty to the lacation of this trench at the
& time of excavation. Subsurface conditions may change at this location with the passage of time. The data presented are
s a simplfication of actual conditions encounterad.
DESCRIPTION A
pproximate Elev. 668 feet
Forest DuffTopsaoil
1 Gt - Vashon Lodgement Tl
5 -} Medium dense, slightly moist, orangish brown, silty fine SAND, littie gravel, few medium to coarse
sand; heavy oxidation, abundant roots (weathered tiil).
3 -]
4 Dense, moist, grayish orangish brown {(moftled), silty fine SAND, littte subangular to subrounded
gravels, few medium to coarse sand, moderate oxidation,
5 1 Becomes graylsh brown at 5 feet and very dense (very hard digging).
6 -
7 -
8 -
® 1 Colorchangeat~95feet ___ _____________________________.___ .
10 -1 Very dense, moist, gray, silty fine SAND, litle gravel, few medium to coarse sand.
11 =t Botiom of exploration pit at depth 10.2 feet ) :
Exploration terminated due la refusal fiom boulders and density of formation. Mo seepage. No caving.
12
13 4
14
15
16 -
17 -
18
18
20
21 -
22
23 -
24 -

M2
(4]

KGTPA 0GQBMIA (ER-20 THRU ER.95, EP-104, [T-1 THRU IT-4).GF} Jung 5. 2009

The Villages
Black Diamond, WA

Logged by: BAA {Ls:-srucmted Earth Sciences, Ine. Project No. KGOG0E01A
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Approved by: JHS




LOG OF EXPLORATION PIT NO. EP-49

KCTR3 N60801A (EP-20 THRU EP.88, EP-104, IT-1 THRU IT-41.GPJ _June 8, 2008

g This log is part of the report preparad by Agsocialad Earth Sciences, Inc. (AES]) for the named project and should be
£ read together with that repont for compiata intarpretation. This summary aﬁpﬂes only to the lecation of this trench at the
[} time of excavalion. Subsurface condifions may change at this location with the passage of lime. The data presenled are
(a1 a simplfication of actual conditions encaunterad.
DESCRIPTION
_. Approximate Eley, 579 feet
Forest DufffTopsoil f
1 Qvt - Vashon Lodgement Till
Loose, moist, red-brown, siity fine SAND, few gravel and medium to coarse sand; heavy oxidation,
2 1 abundant roots (weathered till).
3 -
4 - Dense, slighily moist, light brown (tan), silty fine SAND, Titfle gravel, few medium to coarse sand,
trace cobbles and boulders; minor oxidation, trace roots fo 5 feet.
5 T Becomes grayish brown.
6 -
? —
B T As above (til).
g -{ Operator notes very hard digging.
Very dense, moist, grayish brown, silty fine SAND, littie gravel, few medium to coarse sand, trace
10 -nboulders and cobbles. ) I
14 — Bottom of exploration pit at depth 10 feet
No seepage. Mo caving.
12 -
13
14 —
15
16 —
17 -
18
19 -
20
21 4
22 -
23 -
24 -
25
The Villages
Black Diamond, WA
Associated Earth Sciences, Inc. ;
Logged by: BAA ’ Project No. KG080601A

Approved by: JHS
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LOG OF EXPLORATION PIT NO. EP-51

KCTP3 OSLEC1A (EP-20 THRY EP.95, EP-104, {T«1 THRU [T-4}.GRJ Juna 5, 2008

g This log s part of lhe report prepared by Associated Earth Sciences, inc. (AESI) for the named project and should be
& read tagether with that report for com plate interpretation. This summary ;ﬁplfes only to the locafion of this french at the
& finie of excavation. Subsurface conditions may change at ihis location Wit the passage of time. The data presented are
o a simplfication of actuai conditions encountarad.
DESCRIPTION
Appro t
Forest DuffiTopsoil
1 - Qur - Vashon Recessional Outwash :
Loose, moist, red-brown, silty fine SAND, trace gravel, abundant roots, heavy oxidation {weathered
2 -t outwash). N
3 anf
4 Loose, tan, moist, fine SAND, trace gravel, trace silf; trace roots, minor oxidation, massive.
5 -3
6 -
7= Becomes fine to coarse SAND with gravel, frace silt: minor oxidation, trace afganics (charcoal)
g - (heavy oxidation in places, gray).
9 Qpog,, - Pre-Olympia Glacial Deposits, Coarse-Grained
10 - Heavy oxidation at contact.
Medium dense, moist, blue-gray, silty/clayey fine SAND, fittle gravel, few medium to coarse sand,
11 -} non-stratified, trace cobbles and boulders, light brown in places, oxidized in places, some gravels
very weathered.
12
13 - Finer, fine to coarse, medium SAND, trace gravel, charcoal.
14 | (L aoks like lower in EP-50 with Tess boulders and cobbles) Medium dense, very moist, light brown,
siltyfclayey, fine to coarse SAND, litle gravel; trace charcoalforganics, glued with clay/silt.
15
16 - Welter, more silt/clay, gravels very weathered, coarser.
17 -
18 7 Cleans up. Medium dense to dense, mofst, brownish gray, medium SAND, trace gravel scattered
19 - throughout, trace sfit, coarse sand, non-stratified, very minor oxidation.
20 7 As above, less gravel.
21
22 - Boltom of explaratian pit at depth 21 feet
\fery miner seepage 13.5 to 18 feet. Minor caving 7 o § feet.
23
24
~L
The Villages
Black Diamond, WA
Loaged by: BAA Associated Earth Sciences, Inc. Project No. KG0G0601A
Approved by: JHS ; - 10/18/06




LOG OF EXPLORATION PIT NO. EP-53

g This log is part of the report prepared by Associated Earh Sciencss, Inc. (AESH far the named project and should ba
5 read tc}gelher with that report for complete interpretation. This summary aﬁplles oniy to the location of this trench at the
e time of excavalion. Subsurface conditions may changs at this focation with the passage of time. The data presented are
Q a simpification of actual conditions ancountered.

DESCRIPTION .
Forest DufffTopsoil
1 Vi - Vashon Lodgement 17
2 - Medium dense to dense, slightly moist, tan, silty fine SAND, litlle gravel: moderate oxidation, few
roots o 5 feet (weathered till).

3 -

4 -

5 —

5 Very dense, slightly moist, brownish gray, glity fine SAND, litlle gravel, few medium fo coarse sand,

trace cobbles and boulders, minor oxidation.

?’ -

8 —

9 -
10 -
119 Very dense, as above, slightly sandier.
12
13 -t Boltom of exploration pit at depth 12 feet

No seapage. No caving.

14 —
15
16 -
17 -
18 —~
19
20
21 -
22
23
24 -

KCTP3 DECGO1A (EP-20 THRU EP-8S, EP-104, [T THRU 17-4).GPY June 9, 2008

The Villages
Black Diamond, WA

Logged by: BAA Associated Earth Sciences, Inc Project No. KGOB08D1A
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LOG OF EXPLORATION PIT NO. EP-54

KGTP3 0GGS0TA (EP-20 THRU EP-95, EP-104, IT-1 THRU IT-4.GPJ Juna 9, 2008

g. This log is part of the report preparad by Associated Earth Sclences, Inc. (AESI) for the named project and should be
£ read together with that report for come:[ete interpratation. This summary pﬁplles only to the |ccation of this tranch at the
& time of excavation. Subsurfaca conditions may change at this location with the passage of time. The data presenied are
a a simplfication of aclual conditions encountersd. .
DESCRIPTION )
Approximate Elev. 560 faet
Forest DufffTopsoil
1 Qvt - Vashon Lodgement Till
2 _} Loose, moist, orange-brown, silty fine SAND, few gravel, trace cobbles/bouiders; moderately tight,
few rootsforganics, heavy oxidation (weathered Hll). .
3 i
4 -
5 -
6 - Very dense, slightly moist, brownish gray to grayish brown, silty fine SAND, little gravel, few medium
to coarse sand, frace cobbles and boulders; minor oxidation (very dense, gray, lill contact appears
7 -} to be dipping paralle! to slope surface).
B —
g —
10 I As above - no oxidation.
11
12 -1 Boltom of exploration pit at depth 11 feat
No seepage. No caving.
13
14
15
18 -
17
18
19 -
20
21 -
22 -
23 1
24 -
25—
The Villages
Black Diamond, WA

Associated Earth Sciences, Inc.

Lagged by: BAA
Approved by: JHS

Project No. KGD&OBO1A
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LOG OF EXPLORATION PiT NO. EP-55

KCTP3 DEOSILA (EF-20 THRU EP-95, EP-104, iT-1 THRU IT4).GP June S, 2008

€ This log is part of the repert prepared by Agsociated Earth Sciances, Inc. (AESI) fof the named profect and should be
£ read together with thal repor? for complete interpretation. This sumumary appties anly to the locatlon of this tranch at tha
3 tire of excavation. Subsurface condltions may change at this location qu ihe passage of time. The data presented are
=1 a simplfication of actual conditions encountered.
DESCRIPTION
— Approximate Elev, 547 feet
L Forest DufffTopsoil .
1 Qvr - Vashon Recesslional Qutwash
Loose, moist, red-brown, silty fine SAND, trace gravel; heavy oxidatlon, abundant rootsforganics
2 1 (weathered outwash).
a - As above, tan, less silt, trace gravel.
4 Loose to medium dense, moist, gray, medium to coarse SAND with gravel, stratified, minor
oxidation (like EP-51 at 7 feet), trace boulders (Jlayer sands and gravels), caving.
5
&
7
8
9
10 Boulder layer with medium sand, few gravel and coarse sand.
11 Qpog,. - Pre-Olympia Glacial Deposits, Coarse-Grained
12 Mediumn dense, very maist, tan, silty/clayey GRAVEL with fine to coarse sand; very sticky, glued
with clay, trace charcoalforganics, non-stratified.
13 —hAs above, very moist to wet, sticky. Vs
14 Botiom of exploration pit at depth 13 feet
Very miner to no seepage 11 to 13 feet. Severe caving 0 to 11 faet.
15
16
17
18
19
20
21
22
23
24
25
The Villages
Black Diamond, WA
Associated Earth Sciences, Inc. ;
Logged by: BAA 4 Project No. KG0B0601A

Approved by: JHS

10/18/06




LOG OF EXPLORATION PIT NO. EP-56

KCTP3 D50501A (EP-20 THkU EP-95, EP-104, [T-1 THRU IW-4).GPJ June 9. 2008

& This fog is part of the report r?repared by Associated Earth Selences, Inc. (AESH) for the named project and shoufd be
=1 read logether with ihat repo for complete intarpretation. This summary aﬁplies only to the Incation of this lrench at the
I time of excavation. Subsurface conditions may change at this Iocation with the passage of lime. The data presented are
Q a simplfication of actual conditions encountered.
DESCRIPTICN .
Approxim
Forest DufffTopsoil
1 Qvr - Vashon Recessional Qutwash
2 - Looss, maist, red-orange-brown, silty fine SAND, trace gravel; heavy oxidation, few roots.
As above, crange-brown, few siit

3 -

4 7 Loose, slightly moist, gray-brown, fine te medium SAND, trace coarse sand, trace gravel, scattered,

5 - trace silt; minor oxidation, wall sorted, massive.

6 -

7 - Increased gravel and moisture, severs caving.

a -

9 —
10
M -
i2 -
13 Loose, moist, brownish gray, medium SAND, trace gravel scatterad, few coarse sand, trace silt;

minor oxidation, severe caving, stratified.
14 -1 Boulder layer. -
15 ] Qpeodg,. - Pr?-Olympia Glacial Deposits, Coarse-Grained
6 5, (ET it tan, siltylclaysy GRAVEL, with sand.

18 Exploration terminated due lo severe caving. Mo ssepage. Severe caving 0 fo 13 feet.
17 -
18 -
19 -
20 -
21
22 —
23
24
25-

‘The Villages
Black Diamond, WA

Asgsociated Earth Sciences, Inc.

Logged by: BAA
Approved by: JHS

Project No. KGO06060O1A
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LOG OF EXPLORATION PIT NO. EP-57

g This log is part of the repost prepared by Associated Earth Sclences, Inc. (AES]) for the named project and should be
5 read togather wilh that repont for compléte interpretation. This summary applies only to the [p¢atton of ihis french al the
g time of excavatian. Subsurface condltions may thange at this location with the passage of time. The data presented are
[} a simplficaiion of actual conditions encountered.
DESCRIPTION
Approximate Elev, 551 feet
Forest Duff/Topsofl J
1 - Qvr - Vashon Recessional Outwash
Loose, moist, red-brown, silty fine to coarse SAND with gravel; abundant raots, heavy oxidation.
2 -t Loose, slightly molst, gray-orange, fine to medium SAND with gravel, stratified; minor oxidation,
3 trace roots.
4- Predominantly fine to medium SAND, trace scattered gravels,
5 -
6 -
7 —
B —
8 1 Boulders and grave!.
10 Givt - Vashon Lodgement Tiil
11 - Dense, moist, brown-gray, silty fine SAND, fitlle gravel.
12
13 7 As above, gray-brown.
14
15 — ~Bottom of axpioration pit at depth 14 feet
No seepage. Mo caving.
16
17
18 -
19
20 -
21
22 -
23 -
24

)
i

N
i

KCTP3 0EQS01A {EP-20 THRY EF-95, EP-104, {T-1 THRY AT-4)LGPS Juas 9. 2008
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LOG OF EXPLORATION PIT NO. EP-58

g This kg is part of ihe report prepared hy Associated Earth Sciences, lic. (AES]) for the named project and should be
E= read together with that report for complete inferprefation. This summary aﬁphes only to the location of ihis french at the
F Uime of excavation. Subsurfaca conditlons may change at this lceation with the passage of lime. The dala presented are
[a} a simplfication of aclua! conditions encountersd.
DESCRIPTION
Approximate Eley, 550 feat
Forest Duff/Topsoil .
1 - Qvr - Vashon Recessional Qutwash .
Loose, moist, dark brown, silty fine to coarse SAND, little gravel; abundant organics/roots
2 -1 (weathered outwash).
3 - As above, brown, moderate oxidation (weathered outwash).
4 - Loose, slightly moist, fine to coarse SAND with gravel, few cebbles, trace silt, trace roots; minor
oxidation, stratified, brown to gray in fayers.
§ - SAND with gravel to GRAVEL with sand.
6 .
7 -
B .
9 -
10 - Increase in moisture to moist.
11 4
12
13 Moderate oxidation, few silt, may produce water.
Loose, wet, orange-brown, fine o coarse SAND with gravel, little silt, trace cobbles; moderate
14 -+ oxidation.
Seepage on top of till - moderate pooling on bottom of pit. [
15 Qut - Vashon Lodgement Till
15 -, Dense, moist, grayish brown, silty fine SAND, little gravel, few medium to coarse sand, trace
cobbles.
17 1 ot mekexploration pit at depth 16 fest .
rederate-Secpage to-td-tectofiapo —Meeang:
18
19
20 -
21
22
23
24
Ca¥ =)

KCTPI O5QG01A (EP-20 THRY EP-95, £P-104, 17-1 THAY [T4).GR{ June S, 208

[y
g
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LOG OF EXPLORATION PIT NO. EP-77

KCTP3 DEDSQ1A (EP-20 THRY EP-25, ER-104, iT-1 THRU {T-A4GPJ dme $ 2009

g This lag is part of the feport prepared by Associated Earth Sciences, tne. {AESI) for the named project and should be
S read together with that repa for complete interpretation. This summary aﬁphes only to the jocation of this trench at the
& time of axcavation. Subsurface conditions may change at this facation wilh the passage of time. The data prasented are
[a] a simplfication of aciual conditions encauntered.
DESCRIPTION
___Approximate Elev, 600 feet
Forest DufflTopsoil - -
4 - Qut - Vashon Lodgement Till

Medium dense, moist, orangish brown, silty fine SAND, littie gravel, faw medium to coarse sand;

2 1 few rootsforganics, moderate oxidation, unsorted (minor seepage) (weathered {ilf).

37 ‘Very dense, moist, grayish brown, silty fine SAND, litlle gravel, few medium to coarse sand, tfrace

4 - cobbles and boulders.

5 "1 Minor seepage within il

6 —

7 - Minor seepage within till.

(2.5 feet to BOH minor seepage in places)

8 —

97 Very dense, moist, grayish brown, siity fine SAND, little gravel, few medium to coarse sand, trace
10 —hcobbles and boulders. - -
11 —I Botiom of explaration pit 2t depth 10 feel

No caving. Minar seepage at 2.5 {aet (on top of till) and from 3 feat to BOH in places.
12 =
13 -
14 —
15 -
16 ~
17
18
18 -
20
21 -
22
23 -
24 -
25
The Villages
Biack Diamond, WA

Logged by BAA Associated Earth Sciences, Inc. Project No. KGOS0B01A

Approved by: JHS g% 11720006




LOG OF EXPLORATION PIT NO. EP-80

KCTPY (506014 (EP-20 THRU EP-95, EF-104, IT-1 THRU [T-4).GPJ June B, 2008

£ This log Is part of the report preparad by Asscclated Eaﬁh Sciences, Inc. (AESH) for the pamed groject and should be
£ read together with that report for comfiete interpretation. This summary aplles only to the location of thls iranch at the
2 time of excavation. Subsurface conditfons may change at this location wilﬁ tha passage of time. The data presented are
[=] 3 simpification of actual conditions encountered.

DESCRIPTION
Approximate Eley, 562 feetf
Forest DufifTopsoil
1 Qvt - Vashaon Lodgement Till
Looge, moist, brown, silty fine SAND, little gravel; few rootsforganics (weathered till).

2 7 Turns medium dense, orange-brown, trace cobbles and boulders, unsorted; trace roots (weathered

3 - till).

4 7 Tums tan, as above; trace roots.

5 -1

6 i

7 Dense, moist, grayish brown, silty fine SAND, little gravel, few medium to coarse sand, trace

cobbles and houlders.

8 - Seepage in places 5 fest to BOH.

9 -
10 4 As above.

14 — Bottom of exploration pit at depth 10 fest

No eaving. Minor seepage in places 5 fo 10 feet.
12 -
13 -
14
15
168 -
17 =
18 -
19
20 -
21
22
23
24
25
The Villages
Black Diamond, WA

Loggedby: BAA Associated Earth Sciences, Inc, Project No. KGOB0601A
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LOG OF EXPLORATION PIT NO. EP-81

KCTP3 080S01A (EF-20 THRU EP-85, EP-104, IT-1 THRU IT-4).GFJ June 9, 2008

€ This log is part of the report prepared by Assoclated Earlh Sciences, Ine. (AES!) for the named project and should be
= read tagethar with that report for complate inferpretation. This summary aﬁphes only to the location of this trench at the
S time of excavatian. Subsurface conditions may changs at this location with the passage of time. The data presented are
[a} a simplfication of actual conditions encauntared.
DESCRIPTION
_Approxi £
N Topsoil r
1 Tailings/Fill
Loose, moist, dark brown, silty fine SAND, few gravel and medium to coarse sand; few roofs,
2 1 unsorted.
3 -
4 Qur - Vashon Recessional Outwash
5 — (backwall - digging on slope}
Medium dense, malst, gray-brown, rounded GRAVEL with fine sand, minor oxidatlon, well sarted,
6 -1 weakly stratified.
7 =~
8 T seepage. .
g -t Medium dense, wet, gray-brown, fine to coarse SAND with gravel,
10 7 Stratified - gravel and sand layers.
11 S
12 Qvt - Vashon Lodgement Till
Dense, moist, grayish brown, brown-gray, silty fine SAND, little gravel, few medium to coarse sand,
13 -l trace cobbles and boulders.
14 -
15 1 Asabove.
16 -
Bottom of exploration pit at depth 16.5 feet
17 Mo caving. Aloderale seepage 8§ to 11.5 feet.
18 -
19 S
20
21
22
23 -
24
25
The Villages
Black Diamond, WA
Associated Barth Sciences, Inc. ;
Logged by: BAA 4 Project No. KG080601A

Approved by: JHS 11/20/06




LOG OF EXPLORATION PIT NO. EP-105

g This log is part of the report prepared by Assaciated Earth Sciences, Inc. (AESI) for the named project and should be
E=S rzad tegether wilh that report far corr)l_)!ete interpretation. This summary applies only to the location of this trench at the
> time of excavation. Subsurfacs cenditicns may change at this location with the passage of time. The data presemed are
(=1 a simplfication of aciual conditians encountered.
DESCRIPTION Approximate Elev. 523 feet
Forest DuffiTopsail
4 -\ Moist, dark brown, fine to coarse SAND, litile silt, [ittle fine to coarse gravel, organic-rich, highty
oxidized, abundant roofs.
2 7 Qvr - Vashon Recessional Quiwash
3 - Loose, moist, yellowish-brown, fine to medium SAND, little silt, litte coarse sand, few fine to coarse
gravel; oxidized, roots present (weathered outwash).
4 - At3.5" Loose to medium dense, moist, brown, medium coarse SAND, with fine o coarse gravel,
little fine sand, few silt, few cobbles; stratified with ~1' sandier harizons.
5 amt
6 .
7 -
8 -
8 T Atg" Moisture content increases to very molst
10
1 Qpog,, - Pre-Olympia Glacial Deposits, Coarse-Grained
12 -t Dense, very moist, orange to tan brown, silty fine to coarse GRAVEL, little medium coarse sand,
few 1o little cobbles, few fine sand, clay present; highly oxidized, clay/silt in interstitial spaces,
13 -1 occasional pieces of charcoal.
14 1 At 14% Becomes primarily silty fine to coarse GRAVEL.
15 4 At 15" Dense, very moist, brown, medium coarse SAND, litle fine to coarse gravel, few fine sand,
16 - few cobbles.
17 7 at17 Dense, very moist, orange te tan brown, silty fine to coarse GRAVEL, little cobbles, fittie
18 ~ medium to coarse sand, few fine sand; stratified with ~1" siltier cobbller horizons that are more
oxidized, silt/clay in interstitial spaces, occasional pieces of charcoal encountered.
19
20 -
21
22 At 22" Heavy seepage (>10 gpm) that probably represents the ground water table.
23 :
24 -1 Bottom of exploration pit at depth 23 feet
Minor caving O to 9 fest, moderate caving 9 to 23 feet. Heavy seepaga (»10 gpm} at 22 feet.

KCTPE 0606010.GPJ July 3, 2008

The Villages
Black Diamond, WA
Logged by: ALD {%ssaciated Er;th-Scienees, Inc. Project No. KGO60601D
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LOG OF EXPLORATION PIT NO. EP-106

KCTP3 0G0S0MD:GRJ Julya.:Z(IDﬂ

g This log is part of the report lElmparecl by Associated Earth Sciencas, Inc. (AES!) for the named project and should be
= read together wilh that report for compléte intarpretation. This summary appiies aniy to the location of this tranch at the
= limg of excavation. Subsusface conditions may change at this logation wilﬂ the passage of lime. The data presented are
a a simplfication of actual conditions ercountered. ]
DESCRIPTION Approximate Efev, 525 feet
Forest DufffTopsoil
1 —\Loose, moist, dark brown, silty fine to coarse SAND, few fine to coarse gravel; organic-rich,
abundant roots.
2~ _ Qvr - Vashon Recessional Outwash
3 - Loose to medium dense, moist, yellowish-brown, silty fing to medium SAND, littie coarse sand, few
fine to coarse gravel; oxidized, roots present (weathered outwash).
4 - At 3.5% Medium dense, moist, brown, medium to coarse SAND, with fine to coarse gravel, little
coarse sand, few cobhles.
5 —
6 Qpog,, - Pre-Olympia Glacial Deposits, Coarse-Grained
7 -| Dense, moist, orange, silly medium coarse SAND, with fine to coarse gravel, little cobbles, few fine
sand, clay present; highly oxidized, clay/silt in interstifial spaces.
8 —]
9 -1 AL9: Dense, very moist, gray-brown, medium to coarse SAND, with fine to coarse gravel, few fine
10 -} sand, few cobbles, few silt, stratified with graveller/siltier horizons ~1' thick.
11
12 -
13
14 -
15 —
16 AL 15.5" Becomas very moist to saturated.
17 T At17- Dense, very moist, tan brown, silty fine to coarse GRAVEL, little medium to coarse sand, few
ig — cobbles, few fine sand; stratified with horizons of primarily sitty fine to coarse gravel ~1' thick,
slightly oxidized, siit in interstitial spaces.
19
20 -
Boltorn of exploration pit at depth 19.5 feel
29 Minor caving 0 to 15.5 feet, moderate caving 15.5 1o 9.5 feet. Minor seepage (<1 gpm) at 15.5 feet
22 -
23 T
24 —

The Villages
Black Diamond, WA

Logged by: ALD
Approved by:

% 3 .:—-J
T [oaak i

Associated Earth Sciences, Inc. Project No. KGD80801D
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LOG OF EXPLORATION PIT NO. EP-107

KCTP3 QGOE010,GRJ July 3, 2008

€ This log is part of the report rE:ref.\aret:i by Asscciated Earlh Sciences, Inc. {AESH) for the named projact and shouid be
s read togelher with that report lor complete interpretation. This summary applies aaly fo the location of this trench at the
Iy time of excavation. Subsurfage conditions may change at this focation witﬁ the passage of time. The data presented are
[a} a simplfication of actual conditiens encounterad.
DESCRIPTION Approximate Elav, 522 feet
Forest DuffTopsail
1 ..\Loose, molst, dark brown, silty fine SAND, trace medium sand, organic-rich, roots present, j
Qvr - Vashon Recessional Outwash
2 = Loose, moist, yellow-brown, silty fine SAND, trace medium sand; roots present, oxidized (weathered
3 - cubwash).
At 3" Loose, moist, brown, fine SAND, trace medium sand, trace silt; shghtly stratified with ~1"

4 - giltier horizons. :

5 . -

6 - At 5.5% Loose, molst, brown, fine to coarse GRAVEL, with medium o coarse sand, few fine sand,

few cobbies, trace silt; slightly steatified with ~1' sandier horizons.

7 ‘

8 -

g —
10 ~
11
12
13
i4 -
15
16 -
17 -
18 -
19 S
20
51 — Boltom of exploration pit at depth 20 feel

Mederate caving 3 to 20 feet. No seepage.
22 - :
23 -
24
25
The Villages
Black Diamond, WA
Associatled Earth Sciences, Inc. :

Logged by: ALD _ ‘ ! Project No. KGOS0E01D
Approved by: !
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LOG OF EXPLORATION PIT NO, EP-108

KCTP3 0806010.GPJ July 3, 2008

£ This log is part of the report prepared by Associated Earth Sciences, Inc. (AESH for the named project and should be
£ read together with thal report for compléte interpretation. This summary pﬁplses onily fo the location of this trench at the
& time of excavation, Subsurface condifions may shange at ihis location With the passage of time. The data presented are
o a simplfication of actual conditions encounteréd,
PESCRIPTION Approximate Elev. 524 feet
Topsoil/Forest Duff
1 - Loose, maist, dark brown, silty fine SAND, trace medium sand; organic-rich, abundant roots. ~
Qvr - Vashon Recesslonal Qutwash
2 =1 Loose, moist, yellow-brown, fine SAND, littie silt, trace medium sand; oxidized, roots present,
3 - siightly mottled fexture (weathered outwash).
At 3" Becomes brown and trace silt.

4 —

5 —

6 —

7

8 —

9 —
10
11 -
12
13
14 4 Al 14" Loosa, moist, brown, fine to coarse GRAVEL, with medium to coarse sand, few fine sand,
15 - few cobbles, frace silt. ’
16
17
18
19 ~t Bottom of exploration pit at depth 18 feet

Moderate caving 3 to 18 feet. No seepage.

20 -
21
22 A
23
24
N
00 B

The Villages
Black Diamond, WA

Associated Earth Sciences, Inc, .
Logged by: ALD o _ i 4 Project No. KGO60801D

% §/5/08

Appraved by




LOG OF EXPLORATION PIT NO. EP-108

KGTP3 0E0S018 (EP-108& EP-110, DT-1 THRU DT-35.GPJ_July 3. 2008

€ This log is part of the report r§>1'~&-.|:|ared by Associated Earth Scisnces, Inc. (AES!) for the named project and should be-
£ read together with that report for complste interpretation. This summary pgphes oniy to the location of this trench af the
& lime of excavation. Subsurface conditions may change at this location with the passage of ime. The data presented are
[ a simplfication of actual conditions encountered.
DESCRIPTION Approximate Elev. 552 feet
Forest DufffTopsoil
4 -l Loose, moist, dark brown, silty fine to coarse SAND, few fine to coarse gravet; organic rich, rools
-\present. j
2 Qur - Vashon Recessional Outwash
3 - Medium dense, moist, orange-brown, fine to coarse SAND, fiitte silt, few fine to coarse gravel; highly
oxldized, roots present.
4 - Medium dense, moist, brown, medium {o coarse SAND, fittle fine to coarse gravel, few fine sand,
trace silt; stightly stratified with ~0.5' more gravelly horizons.
5 —
6 amd
7 -
B -1
g Qvi - Vashon Lodgement Till
10 - Very dense, very moist, brown-gray, siity fine to medium SAND, little fine to coarse gravel, trace to
few cobbles, trace coarse sand; unsorted.
11
12
13 -} Becomes more gravel and cobble rich and ~6 to 8 gpm of seepage from this interval.
14 - Very dense, very moist, gray-brown, silty fine to medium SAND, little fine to coarse gravel, few to
trace cobbles, trace coarse sand, unsorted, water level rose to 42.5' with BOH at 15’ from seepage
15 -1 at12.5'to 13.5.
16 -
17 Gpog,, - Pre-Olympia Glacial Deposits, Coarse-Grained
18 —h Very dense, very moist, tan-gray, medium to coarse SAND, with fine to coarse gravel, few cobbles,
few silt, trace fine sand; dark rind around several gravels.
19 -1 \With the bottom of the pit at 18", the water leval has risen to 17.5'In ~10 min due to sespage from
0g - tha zone af 12.5' to 13.5', flowing at a rate of ~6 to 8 gpm.
Bottom of exploration pif at depth 18 feet
24 — Sespage (<1 gpm)at & ~6 to 8 gpm of seepage at 12.5'i¢ 13.5. Maderatg caving 0 to 9'.
22 -
23 -
24 -
25
The Vitlages
King County, WA
Logged by ALD Associated Earth Sciences, Inc. Project No. KGOGDSO1E
Approved by: ) : : ' B/23/08




KCTP3 0S0601A {EP-20 THRU EP-85, EP-104, [T} THRU IT-4),GPJ Juna 8, 2008

LOG OF EXPLORATION PIT NO. IT-3

g This log is part of the report rrrepared by Associated Earth Sciences, Inc. {AESI) for the namad project and should ba
E read logether with that report for complete intarpredation. This summary _aﬁplies only to the Ipcation of this trench at the
e time of excavation, Subsurface cond:{:ons may change at this lecalion wiln the passage of time. The data presented are
(=] 2 simptfication of actual condifons encetntered. .
DESCRIPTION
Approximate Eley, 556 feet
Forest DuffiTopsoil :
4 -k Loose, molst, dark brown, silfy fine SAND, organicsiroots. -
Qvr - Vashon Recessional Outwash
2 - Loose, moist, brown, fine to medium SAND, trace silt, frace gravel, trace roots, moderate oxidation.
3 T Transitions to gray-brown at 3 feet.
4 -
5 —
& 1 severe caving 0 lo 8 feet.
7 . Qpog, - Pre-Olympia Glacial Deposits, Coarse-Grained
g - Boulder layer up to 1 foot in diameter.
L Slight seepage at~8.5feet.
9 -1 Dense, meist, tan, silty/clayey fine to coarse SAND, with gravel, trace cobbles and boulders (gravel
40 - and cobbles are rounded).
11 -
12
13 Dense, very moist, tan, silty fine {o coarse SAND, with gravel, trace charcoal (gravels are very
14 - weathered).
15
18 1 pense, very moist, tan, silty GRAVEL, with fine to coarse sand, trace cobbles.
17
18 Dense, moist, fan, slity GRAVEL, with fine to coarse sand, trace cobbles, trace charcoal (weathered
19 -L.gravels). -
90 -t Bottom of exploration pit at depth 19 fest
Minor saepage at 8 5 feet. Severe caving 0 to 8 feet. Infiitralion test performed at 19 feet.
21
22 -
23 +
24

The Villages
Black Diamond, WA

Associated Barth Sciences, Inc.

Logged by: BAA
Approved by: JHS

Project No. KGD60601A
12111007 °




L.OG OF EXPLORATION PIT NO. iT-4

KCTP3 0605014 (EP-26 THRY EP-85, EP-104, 1T-1 THRU IT41.GPJ June 5, 2008

g This log is part of the feport prepared by Associated Earll Seiencas, Inc. (AESI) for the named project and should be

S read tagether with that repart for complete Intarpretation. This summary applies only to the tocation of this trench at the

= time of excavation. Subsurface conditions may change at tiis location with the passage of time, The data presented are
[a a simpification of aclual conditions enceuntered.

DESCRIPTION
Approximate Elev. 560 {eet
Forest DufffTopsoil
1. -k LLoose, moist, dark brown, silty SAND, with gravel, organics/roots. P
’ Qvr - Vashon Racessionat Qutwash

2 — {oose, maist, brown, fine to coarse SAND, with gravel, few silt, frace roots (weathered outwash).

3 —

4 - Loose, moist, gray-brown, medium to coarse SAND, with gravel up to 3 inches {rounded), trace silf,

weakly siratified, trace roots.

5 -

5 o

? —

8 increased moisture, caving, cleaner, loose, very moist, gray-brown, GRAVEL, with medium to

coarse sand, weakly stratified.

9 -
10
T severe caving, having frouble staying ahead of caving.
12
13 Loose, very maist, gray-brown, GRAVEL, with mediumn to coarse sand, weakly siratified, severe
‘14 —caving. ~
i5 - Beotltom of exploration pit at depth 14 feel

Explaration terminated due to severe caving. No seepage. Severe caving 7.5 to 14 fest. Infiltration test performed at 8
16 feet.
17
18
19
20
21
22
23
24
L)
=l
The Villages
Black Diamond, WA
. Associated Earth Sciences, Inc. .

Logged by: BAA o ’ Project No. KGDE0601A

Approved by: JHS
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LOG OF EXPLORATION PIT NO. DT-1

KCTP3 05060168 (€P-109 & EP-110, DT-1 THRY OT-31.6FJ July 3, 2008

E This log is pact of the report r?repared by Assaclated Earth Sciences, Inc. (AESH) for the named project and should be
= read logethier wilh that report for complete interpratation. This summary acplies only o tha location of this trench at the
g time of excavation. Subsurface conditions may change at this location With the passage of {ime. The data presentad are
fu! a simplfication of actual conditions engounteréd.
DESCRIPTION .
i Approximate Elev, 551 feet
Forest DuffiTopsoil
; \Loose, moist, dark brown, silty fine to medium SAND, organic rich, abundant roots. [
Qvr - Vashon Recesslonal Outwash
Loose, moist, orange-brown, fine to medium SAND, few silt, faw coarse sand, occasional fine
2 -1 gravel; highly oxidized, minor roots present.
3 —
Loose to medium dense, moist, gray-brown, medium to coarse SAND, few fine sand, trace fine
4 - gravef; slightly strafified with 1" to 2" sillier harizons.
5 4 .
6 -
? .
8 —
9 -
10 =
11
12 - : -
Cobble rich horizan.
13 - Qpog,. - Pre-Olympia Glacial Deposits, Coarse-Grained
Very dense, maist, tan-brown, siity/clayey fine to coarse GRAVEL, litile fine to coarse sand, trace
cobble; siltfclay in interstitial spaces, slightly oxidized, black {charcoal) fragments encountarad, dark
14 7 rind around some gravels.
15 7 Becomes very moist at 15,
16
17 -
18
Bottom of explovation pit at depth 18 feet
19 — Mo seepage. Moderate caving Oto 12.5°.

faTat

=

The Villages
King County, WA

Associated Earth Sciences, Inc,

Logged by: ALD Project No. KGOGOGUME

Approved by

6/23i08




LOG OF EXPLORATION PIT NO. DT-2

€ This log is part of the report prepared by Associated Earth Sclences, Inc. (AES!) for the named project and should ba
5 read togeiher with that repont far complate inlerprelation. This surnmary aﬁplles only to the [ocatlon of this trench af the
o time of excavation. Subsurace conditions may change at Ihis location with the passage of lime. The data presented are
[=1 a simplfication of actual conditions encountered.
DESCRIFTION :
E Approximate Elsv, 545 feet
Forest DuffiTopsoeil
’ Loose, moist, dark brown, fine fo medium SAND, few coarse sand, frace fing to coarse gravels;
organic rich, abundant raots. 1A
5 - Qvr - Vashon Recessional Qutwash
Loose to medium dense, moist, orange-brown, fine to medium SAND, few silt, trace coarse sand;
oxidized, roots present.
3 7 Medium dense, moist, brown, fine to coarse SAND, few fine to coarse gravel, frace silt.
4 ..
5 —
g Becomes predominantly sand.
7 .
B —
9 Gravel content increasas.
10 Qpog,. - Pre-Olympia Glacial Deposits, Goarse-Grained
Very dense, very moist, tan-brown, siity/clayey fine to coarse GRAVEL, little to few fine lo coarse
11 sand, frace cobbles; silt/clay in interstitial spaces, sfightly strafified with ~1' horizons with less
12 silt/clay, dark 7ind around seme gravels. |
13 -
14
18 <+
16 —
17
8 T Botomor expiofation pit at depth 17.5 feet
iMinor seepage {<1 gpm) at 11.5 to 12'. Minor caving 0 ta 10°.
19
FaTal

KCTPI Q506016 {EP-109 & EP-110, DT-1 THRY DY-31.6Pd July 3, 2008

A=)

The Villages
King County, WA

Logged by: ALD Associated Earth Sciences, Inc. Project No. KGOBDBDAE

Approved by 6/24/08




LOG OF EXPLORATION PIT NO. DT-3

€ This log is part of the report prepared by Associated Earlh Sclences, Inc. (AESH) for the named project and should be
£ read together with that report for complete Interpretation. This summary aﬁphes only to the location of this trench at the
o time of excavation. Subsurface conditions may change at this location Wwith the passage of tima. The data presented are
(=1 a simplfication of aclual conditions encountered.
DESCRIPTION .
[ Approximate Elev. 547 feet
Forest DuffiTopsoil
1 Laose, moist, dark brown, silty fine to medium SAND, few coarse sand, trace fine gravel; organic

“rich, abundant roots.

o Qvr - Vashon Recessional Qutwash

1 Medium dense, moist, orange-brawn, fine to medium SAND, few siit, few coarse sand; oxidized,
foots present.

Qpod,, - Pre-Olympia Glacial Deposits, Coarse-Grained
Very dense, very moist, tan-brown, silty/clayey fine to coarse GRAVEL, little fine o coarse sand,
T tace cobbles: dark rind arcund some gravels, sittictay in interstitial spaces, black (charceal)
fragments encounterad.

10 =

11

14 —
45 A 0.5' horizon of gray, medium SAND, few fine gravel, few fine and coarse sand, trace silt.

16

Bottom of expioration pit at depth 16 feet
17 —T Minor sespage (<1 gpm) at 5. Minor cAving 0 to 5"

KCTP3 06060ME (EF-10é & EP-110, DT-1 THRU D'i'-Z}.GFJ July 3, 2008

18

19

Fas

The Vitlages
King County, WA
Associated Barth Sciences, Inc.

Logged by: ALD i Project No. KGE806G1E
Approved by: 6/24/08




Associated Barth Sciences, Inc. Geologic & Monitoring Well Constructio %lh.og
; Number Weli Number eat
) : R T Project
g KGOBOBO1A MW-5 10f3
Project Name The Villages Location Black Diamond, WA
Elevation {Top of Well Casing) §03.74" Surfaca Etevation () 501,58
Water Level Elevation 535 86" Date Start/Finish
Driling/Equipment Aquatech Well Drilling and Pump/Air Roiary  Hele Diameter (in) 10° 10 188" to ID
Hammer Weight/Drop NIA
] b=
£ - =0
g 3 £. 1 &8
8T g g° &8s
g WELL CONSTRUCTION _sr DESCRIPTION
? AbBoveground monumant wilh Surface Maierfal: Road FillTopsoilifForest Duff
| ) Dol —= ==~~~ T Gui-Vashonlodgementtii
| i 4
- 5 | + -
oz 10-inch-tiameter banionite : At 5 feet: Slightly malst, brown, silly fine SAND, little subangular
¥ g y
r o ¢hip surface seat 0 to 18 feet 1 gravel, faw medium to coarse sand, minor oxidation, trace roots.
L {Parma Plug 3/8-Inch
o medium bentonile chips) Driller notes farge gravels and cobbles not being lifled, samples
- % missing coarsel matarial, mare "fim" at 7 feet - more clay/sill
10 " e B "-| At 10 feel: As ahove, except grayish brown, no exidation, no roots,
4 -t abundant cuttings.
I {change drill bit)
18 Il At 15 feet: As abave, slightly more gray.
i
L
20 e AL 20 feat; As above, slightty meist to moist, grayfsh brown, silty fina
pet -l SAND, liftle gravel ésuhangu!ar to subrounded}, few medium to
{ coarse sand; abundant cuftings.
r Drilter notes formation Is “hard®.
25 B-inch |.D. stael blank casing I Al 25 faet: As above.
from approximately 2 feat b
I above ground surface to 85.4
feet -

1 Driller notes 2- fo 3-inch clay layer at 28 feet.

i Slightly maore gray.

| b

30 oy At ::IO fael: Moist, browdnish gray, silty fine SAND, little gravel, few

3 i medium to coarse sand.

I 1 Driller noles anather thin elay layer at 34 feel. Much more gravel,
=35 —— less 5. Driller notes stilf "tight", staying open but sfightly looser.
@ T Al 35 feel: Moist, brownish gray, silfy fine o medium SAND with
,‘f I 1 gravel, faw coarse sand (gravet size is fairly uniformy).

8_ L

(o]

Ei

2l ]

T

a

& Sampler Type {ST):

g ] =z- oo sphit Spoon Sampler (SPT) [] MoRecovery M - Maisture Logged by:  BAA
=] m 3" OD Split Spoon Sampler (D & M) [} Ring Sample ¥ water Level {12114108) Approved by:
§ Grab Sample Shelby Tube Sample Y waterievel attime of drilling {ATEY)

=




Associated Earth Sciences, Inc. Geologic & Monitoring Well Construction Log
~ 5 Project Number Welt Number Sheet
g == - A [
B e KGOB0B01A MW-5 2003
Project Name The Villages Location Black Diamond, W
Elevation {Top of Well Casing) 603,74 Surface Elevation (ft} 8§01.59"
Woater Leve! Elevation 535,56 Date Start/Finish
Drilling/Eduipment Aquatech Well Drilling and PumpfAir Rotary  Hole Diameter (in) 10" {0 186" to TD
Hammer Weight/Drop N/A
®
= = - 235
Bgld ¢ | EE
ol & s @ i &a '
2 WELL CONSTRUCTION T DESCRIPTION
o A Driller adding water from 40 to BOH.
- 44 At 40 feet; Brownish grai, fine {6 coarse SAND (mostly coarse) with
gravel, little silt {silty dlscharge water), traca siltfclay nodules;
i abundant cuttings (more silt than represented in sample).
I i {}4 Driller notas "tight", cemented.
45 R 114 Atas fast As above, few sik.
i Mote: 40 feet down, colar inferrad from discharge water and sample.
] 1 4T T~ =T T Gya.Vashon Advanca Outwash
- 50 - 1 Becomes hrown at 48 faet and "looser”.
i AL 50 feet: Brown, fine to coarse SAND, fittle sift (silly discharge
3 T water), faw gravel (slightly mere rounded).
i i ] Driller notas cleated up at 53 feet - chacking for free water. No free
{ waler.
- 35 it ALES feek: Grown, GRAVEL, litta coarse sand, trace fine to medium
- + sand and silt; abundant cuttings.
1 Driller adding water.
- 60 —ﬁ 1 AiB0feet: Brown, medium to coarse SAND, little grave!, trace fine
L + sand and siil; abundant cuttings.
8-inch long 1K-packer
L 3ot riser pipe {5-inch LD, |
steel casing) 62.4 to 65.4
F feat '
- 65 kv Battom of 5-inch steel casing Tl e e ol ALESfeel; Wet, brown, GRAVEL with medium to coarse sand, few
3 at 55.4 feet - %%, ] fine sand, trace silt; abundant cutings.
] o o 1{ Driller notes formation Is wet 65 ta 70 feet.
| S-inch LD, stainless steel Pa”a”
3 wire-wrappad screen 1 %" Dri . ,
. s riller nokes more sill - siit nodules at 68 fest,
L 0.015-inch siot width 65.4 to P o252 Small amaunt of water on silt at 68 feet - airlifted.
704 b o o
- ?0 —] s [+] a o o
R Colerado silica sand 70.4 {o Q O 4
709 feet (G inches} At 70 faet; Wet, brown, fine lo coarse SAND with gravel, liltle silt,
F Perma Plug 3/8-inch . irace brown clay nodules (more silt in discharge).
hentonite chips 70.9 to 73.9 ] 3
feet (3 feet} N
El7s -1 1 e T T e E
] Cut 6-inch steel casing 73.9 o do - Olympia Non-Glacial Depasits
= to 77.9 feet with drive shoe — Driller notes thin, gray, clay layer at 75 feet - clay nodule in sample.
5 s At 75 faet: Wet, bzown, fine to coarse SAND with gravel, with silt,
ot 1 %ra . clayfsitt nodules.
21 ] rifer notes at 76 feet more clay than gravel. Drilling much "easlar,
a Natural backfill 73.9 to 100 formation staying open after 75 feel.
3t - feefbas 1 Waood at 78 feet. Conventional radiocarben age of >48,000 BP
§ Sampler Type (ST):
2 M 2 oD spit Spoan Sampler (SPT) {1 NoRecovery M - Moisture Logged by:  BAA
=t ﬂ] 3" 0D Split Spoon Sampler (D & M} I] Ring Sample Y water Lavel (12114/68) Approved by:
g . E Grab Sample Shelby Tuba Sample X \water Level at tima of drilling {(ATD}
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Associated Barth Sclences, Inc. Geologic & Monitoring Well Construction Log
= ", T FiE Projecl Number Well Mumbar Sheet
KGOBOB01A MW-6 30f3
Project Name The Villages Location Black Diamond, WA
Elevation (Top of Weli Casing) 803.74" Surface Elevation {(f) 601.58'
Water Level Elevation 535.86" Date Start/Finish
DrillingfEquipment Aquatech Well Orilling and Pump/Air Rotary Hole Diameter fny 10"to1B8Y6"to TD
Hammer WeightiDrop NIA
]
= > -~ 27
= 3 b 20
ey 3% § E
<= i) n
£ WELL CONSTRUCTION ?- DESCRIPTION
o TTTI At 79.5 feet: Wet, gray, silty fine to coarse SAND wilh gravel.
H Becomes wet, gray, SILT, few sand and gravel at 80 to 85 feet.
i Natural backfill 73.9 to 100 ;
- feet hgs
) Driller nates turned brownish gray and into sand and gravel again at
|~ 85 -] 1 i85 feet (staylng open, “lght?) (B-ke)._ _ . -
& . Qpog,. - Pre-Oiympfa Glaclal Depsoits, Coarse-Gralned
[ T AL 85 fael, Wet, brownish gray, GRAVEL with fine to coarse sand,
| -1 little silt {ngulac fo subangllas gravels) (gravels mostly green and
1] orange, oxidized outer coating).
1 (Silty discharge - more it than in samples 85 to 100 feet)
- 90 : N7 AL S0 feel: Wet, brownish gray, GRAVEL with fine to coarss sand,
- ' 1+ ey littte silk (siity discharge waler).
1 {1 Angular gravels, abundant cuttings.
- 95 = g . '
& At 95 feet: As above, except brown.
L M
3 Famatlon has more silt than is seen in samples. Very murky
- discharge. Driller notes "tighl" and hole staying open. Drilled open
1] hole 8010 100 feest.
J'[} At 100 feet: As above, slightly more arangish brown.
400 | Boting temminated at 100 feet on 9/19/06
H05 a
110 .
415 g
- o
Samnpler Type (ST):
[ﬂ 2" 00 Split Spoon Sampler (SPT) l] No Recovery M - Moisture Logged by:  BAA
{[[ 3 00 Split Spoon Sampler (D & M) [] Ring Sample hYA VWater Level {12/14/06} Approved by:
B Grab Sample [] shelby Tube Sample X water Level ak me of deifing (ATD)

NWWELL 0506014.GFJ BORING.GDT 7/t




Associated Earth Sciences, Inc. Geologic & Monitoring Well Construction Log
T Z Project Number ‘Well Number Sheat
KGO0B0601A M- 10f5
Project Name [he Villages Location Black Diamond, WA
Elevation {Top of Well Gasing) 591.69' Surface Elevation (ffy 588.71
Water Leve! Elevation 481,25 Date StartFlnish
Drilling/Equipment Aquatech Well Drilling and Pump/Air Rotary Hole Diameter fin) 10" to 18'76" {0 TD
Hammer Weight/Drop NfA
] o=
2e|d z |28
a-|s s} @5 :
o] awv
S|  WELL CONSTRUCTION S DESCRIPTION
oA 1 Aboveground monument With Sutiace Materlal: Road FillTopsoil/Forest Duff
- /4 77 bollards : A o g = =~ = =~ — = = Yason Codgament Tl "~ T 7"
5 //‘ ~ R
L | o
L 5 5:5' b ] .
7“1 B4 10-Inch-diameter surface ol -4 At 5 feet Slightly moist, brown, silty fine SAND, few medium to
/ 7] seal ground surface to 18 4~ -.| coarse sand, {race gravel, trace organicsirools. . X
| ] 3] fest bgs (Pema Plug ] -1 {Coarse fraction not sampled, cannot airlift, mare gravel in formation
4 |27 8-inch medium bentonite -4 thanin sample)
7 chips) 1 -
5 2
7 -] Driller adding small amount of waler to keep dust down and to help
50 — . B cutlings.
/ * -1 At 10feet: Moist, grayish brown, silty fing to coarse SAND, litile
[ | km I gravel! (subangular/subrounded). .
] 2 7 1 11l Driller adding water.
- 15 Z? -
il b At 15 feel: As above, except very moist,
3 4 : 7 4
] Drilier adding water at 20 feet.
- 20 Tl Graylsh brown, silty GRAVEL with fine to coarse sand; abundant
3 — cuttings.
1 Grilter notes drifing like cement - very "hard" drilling.
K B-inch 1.D. steel blank ¢casing —6 Al 25 fzel: As above, stightly mase gray, equal parts sand and
- from approximately 2 feet 1 gravel.
above ground surface to
167.8 feet
Driller notes becomning "looser” and slight colar change at 30 feet.
30 T - ===~~~ G Vashon Advance Outwash
i Al 30 feet; Brown, silty GRAVEL with fine fo coarse sand, more
] rounded gravels than above; abundant cuitings.
Driller notes more clay in sample at 35 faet. Minor clay
ol-35 - seamsflayears.
g ¥ At 35 feet; As above with sil/clay nodules/biobs".
5
8}
o
F38
z Mora gray at 38 fest.
ot
&
< Sampier Type (ST
g ﬂ] 2" 0D Split Spoon Sampler (SPT) D Na Recovery M - Moisture Logged by:  BAA
= l]] 3" 0D Split Spoon Sampler {D & M) |] Ring 3ample ¥ Waler Lavel (12/14/06) Approved by:
g E Grab Sample B Shelby Tube Sample Y \water Level at lime of drilling (ATD)
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NWWELL 0606014.6P BORING.GBT

Associated Earth Sciences, Inc. Geologic & Monitoring Well Construction Log
: F2H HoH Project Mumber Well Number Sheet
KG0680601A MW-6 20f5
Project Name The Villages Location Black Diamand, WA
Elevalion {Top of Well Casing) 581.69' Surface Efevation {ff} 589.71'
Water Level Elevation 491.25' Date Start/Finish
Drifling/Equipment Aquatech Well Drilling and Pump/Air Rotary  Hole Diameter (in) 10" t0 186" 10 TD
Hammer Weight/Drop NIA
g - les
gl 3 g. 1588
&% o 2°| 6o
3 WELL CONSTRUCTION T DESCRIPTION
o) At 4D fest: Browmisn gray, silty fine fo coarse SAND, litfle gravel.
] Driller notes thin (~1 foot) clay layer at 45 feel.
48 g I Hpog, - Pra-Olympia Glaci Tl
- = At 45 feel: Gray, flng to coarse sandy SILT, litte gravel, effervesces
with HCL.
] } Dark gray/black film in dischargs water.
n 4 AL
50 6" LD, steel blank casing e - At 50 feet: Gray, siity fine to coarse SAND with gravel (subangular
- from approximately 2 faet + to rounded gravels, predominanily volcanic), few silliclay nodeles
above ground surface to with sand inside, eifarvescas with HOL.
i 167.8 feet .
99 ol 111 Atssfeet: As above.
" HECL teaction from 45 feet fo BOH, including Qpog, and Qpog,
- &0 _6 .| AtG0feet: Brownish gray, silty fine to coarse SAND, litte gravel;
4— L} abundantouttings._ _ __ _ ___ ____ __ _______ -
1 Qpog,, - Pre-Glympia Glacial Deposits, Caarse-Grained
Becomes more brown af 61°.
- 65 Tl | At G5 feet: Brown, sitty medium to coarse SAND with gravel, few
- 4= fine sand, effervesces with HCL. -
Drilter notes formation @oose™ - sand and gravel at 66 feel, decrease
in siit but formation staying open.
- 70 Wl 1 AL70 feet: Grayish brown, fine to coarse SAND with gravel, few silt
- + (mosHy medium lo coarse sand), effervesces with HCGL.
- 75 e AL 76 feet: As above, slightly more gray, more gravel, coal flecks in
3 ad sample; mostly volcanic gravels, effervesces with HOL.
1 Driller notes bacoming more coarse last § to 7 feet of run ~73t0 78
L feet. Nofree draining water.
Sampler Type (ST}:
[ﬂ 27 O Split Spoon Sampler (SFT) D Mo Recovery M - Moisturg Logged by:  BAA
[]] 3 OD Split Spoon Sampler (T & M) ﬂ Ring Sampila ¥ Water Leve! {12/14/08) Approved by:
EI Grab Sample E] Sheiby Tube Sample 4 Water Level at time of drilling (ATD) J
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Associated Barth Sciences, Inc. Geologic & Monitoring Well Construction Log
S FZ0 F Froject Number Well Number Sheel
; KGOS0G01A MW-5 30f5
Project Name The Villages Location Black Dia d, WA
Elevation {Top of Wel Casing} 581.69" Surface Elevation (ft} 589.71"
Water Lavel Elavalion 481.25" Dale Start/Finish
Orilfing/Equipment uatech Wedl Drillin UmpJAIT Rotary Hole Diameter (i) 10" to 18'/6" to TD
Hamrner Welght/Drop N/A
o
5 > -~ L 3
28| .| B8
6| & S 3 “ gv;:"
g WELL CONSTRUCTION T DESCRIPTION
i At 50 foet. Brownish gray, medium 1o coarse SAND, Wite gravel,
i M J little sit, effervesces with HCL.
i 4 Color changé at 82 feet.
] 1 Drilter sthit adding water.
-3 T { At 85 feet: Brown, medium to coarse SAND with gravel, Iidle sitt
L H effervesces with HCL.
T Biiller iotes dischargs "dleanad up” at 38 feel Gravels become -
1 more oxidized starting at 85 feet.
90 6" 1.0, steel blank casing e -l ALg0 feet: As above, few silt.
3 from approximately 2 feet = )
above ground surface o
167.8 feet
% el 71 AL95 fest: Brown, madium to coarse SAND, few gravel, few silt,
fikd 1 effervesces with HCL.
¥
100 % 1 At 100 feet: Brown, GRAVEL with coarse sand, trace sill,
R ;-8 effarvesces with HCL.
| ‘1] Increased siltin discharge ~101 to 103 feet - silty lens.
105 T 1 At 105 faet: Wet, browr, medium to coarse SAND, lite gravel, few
B silf, effervesces with HCL,
_Dyiller notes feeis fike water at 105 feet. Clean, wet sand and gravel
I below 103 feet.
410 = :
) At 110 feet: As above {rounded gravels).
15 Il At 115 feet: Wel, brown, GRAVEL with medium te coarse sand, few
E + L%5%a] silt, effervesces with HCL.
a o
M o®e®{ Formation producing mere water.
e 4 P ¢ G
=3 Du o
o0 3
A ° Iy @
Sarapler Type (ST):
ffl 2" OD Spiit Spoon Sampier (SPT) ] wNoRecovery M - Moisture Logged by:  BAA
[H 3* OD Split Spaon Sampler (D & M) l] Ring Sample ¥ Water Level (12/14/06) Approved by:
E Grab Sample ] E] Sheiby Tube Sample X Water Level at time of drilling (ATD)

NWWELL 05060MAGP) BORING.GDT
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Associated Earth Sciences, Inc. Geologic & Monitoring Well Construction Log
7 E 71 T Project Number Weit Number Sheet
KG05501A MW-5 405
Project Name Villages Location Black Diamond, WA
Elavation (Top of Well Casing) 591,69' Surface Elevalion () 589.71
Water Level Elevation 491,25 Date Start/Finish
Drilling/Equipment Aquatech Well Drilling and Pump/A ir Rotary Hele Diameter (n) 10" t0 18/8"to 1D
Hammer Weight/Drop NIA
3 3
ge|d 2. 152
5713 20|55
é WELL CONSTRUCTION g- DESCRIPTION
i AT 120 feet, Wet, prown, medium fo coarse SAND with gravel, few
3 4= silt {subangutar to rounded gravel), sifervesces with HGL.
i 1 Driter notes silty lens at ~121 to 123 feel
125 &" 1.D. steel blank casing ol At 125 feet: As above.
- from approximately 2 feet i
I above ground surface to
167.8 feet
130 Tl At 130 feet: As above.
135 " At 135 feat: As above.
L +
40 ’E; AL 140 feet: As abova.
148 B Al145 fost: As above.
450 B AL 150 fect: As above.
] Silty lens ~152 feet, driller notes large gravels and cobbies.
) :
55 o At 155 fest: As above.
I 1 Driller notes formation is producing ~75 gpm.
Sampler Type (ST):
[ 2z ob Spit Spoon Sampler (SPT) {1 NoRecovery M - Moisture Logged by: BAA
[ﬁ 3 OD Split Spoon Sampier (D & M) ﬂ Ring Sampiz ¥ water Lavel (12/14/G6) Aparoved by:
@ Grab Sample Shelby Tube Sample Y ater Level at time of drilling (ATD)




Assaciated Earth Sciences, Inc. Geologic & Monitoring Well Construction Log
7_ A = Bl T R Project Mumbear Well Number Snest
KGO60E01A MW-8 Gofb
Project Mame e Villages Localion Black Diamond, WA
Elevation (Top of Welt Casing) 591.69' Surface Efevation (ty 539.71 i
Water Levei Elevation 491.25' Date Star/Finish
Drilling/Equipment Aquatech Well Drilling and Pump/Ajr Rofary Hole Dlameter (in) 10" to 186" to 1D
Hammer Welght/Drop N/A
§ - L3
e|3 5 |5e
i 8| 8a -
S| WELL CONSTRUCTION 5 DESCRIPTION
] AT 160 feat As above, wet, brawn, medium to coarse SAND with
- = gravel, few silt, effervesces with HEL.
8-inch long K-packer
T 3-foot riser pipe (S-inch LD. ;T At 185 feet: As above.
o steel casing) 164.8 to 167.3 +
X feet
5 " Sottom of stesl casing at
= 167.8 feet
‘ H | S-inch 1D, stainless stesl
H70 = wire-wrapped screen - .
I H | 0.015inch slot width 167.8 & AL170 feet: As above.
S to 177.8 feetbps
I s Srownish gray 173 lo 175 feet - no change in formation.
75 é '5 At 175 feet: As above.
[ = N Driller nofes gravels getting largar.
= Al 180 feef: As sbove - no change.
Natural slough 177.8 to 180 a8 fast to BOH: “Loosa”, wet, brown, SAND and GRAVEL, few silt,
s feet bgs S purple, grean, and red gravels throughout, very minor hue changes
0 {’_} in overall formation), effervesces with HCL.
-8 7 Boring terminated at 180 feat on 972006
Sereen mstallation and development completed on 821/06.
wli] 1
90 -
BH95 =
8L 1
5
st
]
=1
&
-3 F
8
-1 Sampler Type {(ST).
% l 2 oo spiit Spoon Sampler (SPT) {] NoRecavery M - Moisture Loggedby: BAA
=1 ﬁ] 3" 0D Split Spoon Sampler (D & M) ﬂ Ring Sample ¥ water Level (12/14/C6) Approved by:
g @ Grab Sample Shelby Tube Sample X Water Levat ai time of drilling {ATD}




Associated Earth Sciences, Inc. Geologic & Monitoring Well Construction Log

NWWELL 950601A GPJ BORING.GOT 7/2/08

o] (=] [ F7E Project Number Well Number Sheet
=] B KG0B0BO A MW-7 1of4
Project Name The Villages Location Black Diamond, WA
Elevation (Top of Well Casing) 553.36' Surface Elevation (i) 550.70"
Water Level Elevation 492 58' Date StartFinish
Drilling/Equipment Tacoma Pumip & Drilling/Air Rotary Hale Diametar (in} 10" to 18'/6" to T
Hammer Weight/Drop NJA .
s =
feld 7, |22
8=15 G| a&
- om mn
Z|  WELL CONSTRUCTION < DESCRIPTION
7 Aboveground monument with Surface Material: Road FllVTapsoil
o bollards . - g ‘+Damp, brown, fine lo mediura SAND, with gravel, tace sit. _ - _ -
:{% Qvr - Vashon Recession Outwash
- 5 o 10-inch-diameter bentonite Il At 5 feet: Damp, brown, fine to madium SAMD, with gravel, tracs silt.
7 chip surface seal from 0 fo T
%% 18 fest
+
10 i 1 .
o At 10 feet: As above.
+ Driller adds small amount of water to cut dust.
18 ﬂﬁ | At 15 feet: Damp, gray-brown, fine to mediurm SAND, with few
+ gravel, trace silt.
‘I At 16 feet: Small amount of moisture.
1
-2 _E At 20 feet: As above with gravel.
4+
~25 8-inch 1.D. steet casing from T At 25 foet: As above.
approximately 2 feet ags fo +— .
113.6 feet L
1 Qvt - Vashion Lodgement THI
L At 27 fee!l: Color change fo gray; damp to moist, gray, silty fine
i SAND, with few gravel.
30 “Inl T At 30 feet: As ahove. Pull casing back to 25 feat and wait
- + aEproxImately 5 minutes for moisture, Small armount of molsture
above till.
T~ T T 77 7 TQpog,-Pre-Olympla Glaciai Tl
- At 32 feet: Drilling slows.
- 35 —E ,:_\ltc ?5 feet: Moist, gray, silty fine SAND, wilh gravel. Effervesces with
Sampler Type (ST):
I]] 2" 0D Split Spoon Sampler (SPT) D No Recovery i - Moisture t.ogged by: JHS
[[I 3 OD Split Spoon Sampler (B & M) [| Ring Sample ¥ Water Level (12/14/06} Approved by:
@ Grab Sample Shelby Tube Sample Y Water Levsi at time of driliing {ATD)



Associated Earth Sciences, Inc.

Geologic & Monitoring Well Constructionsl;otg
e

7 ;_ 1 3 B Projact Number Well Number
KGA60801A MW-7 20f4
Project Name Tha Villages Location lack Diamond, W.
Elevation {Top of Well Casing} 553.36" Surface Elevation (fy 550,70
Walter Levei Elevation 492 56" Date Start/Finish
Drilling/Equipment Tacoma Pu Drilling/Air Rota Haole Diameter i} 10" to 18/8" {0 TD
Hammer Weight/Drop NIA
o
-
2213 7 188
[T . g [Te] m E
oge sl @ | 5&
g WELL CONSTRUCTION T DESCRIPTION
o | At 40 feat: As above, abundant cuttings. Note: no free water after
b casing weld.
~ ~ “Bipog,. - Pre-Olympia Glagial Geposiis, Coarse-Grained
45 i 1 At 45 test; Moist, grayish beown, silly fine to coarse SAND, with
M gravei.
] At 47 feet; Drillar notes losing air inte formation.
- 50 §-inch LD, stes! casing fram e . ALSO feek: As abave.
approximately 2 feet ags to +— R
119.5 leet i 1
—95 B AL 55 feet: As above,
v No free water afier casing weld.
-0 T AL 0 fast: Moist, gray-brown, silly GRAVEL, wilh few sand.
il
65 - . :
9 At 65 faet: As above, moist to wet.
I Driller notes cobble/boulder at 66 feet (granite clasts in sample
returmn).
[y 7 AL 70 feet: As above.
h N At 71 faet: Driller producing turbid water, gray-brawn in color.
a-75 "= .
5] % AL 75 feet: As above.
~F 1+
5 “WL with BOH appraximately 77 feet and BOC approximately 76
af 1 feet; 59.6 fast bgs after sitting overnight.
w
E L
2L
7 Making less water than at 71 feet bgs.
Q
GE: Sampler Type (ST}
g [ﬂ 2" 0D Split Spoon Sampler (SPT) D Mo Recavery M - Moisiure Logged by: JHS
= [ﬂ 3" OD Split Spoan Sampier {O & M} [] Ring Sample ¥ water Leval {12M14/08) Approved by:
g E Grab Sample Shelby Tube Sample ¥ water Level at time of deilling (ATD)




NWWVELL UG0SD1A.GRJ BORING.GDT 7/2008

Associated Earth Sciences, Inc Geologic & Monitoring Wel} Construction Leg
= Tl R Project Number Well Number Sheet
o %

. KGOB0B01A MW-7 3of4.
Peaject Name The Villages Location Black Diamond, WA
Etevation (Top of Well Casing} 553.36' Surface Elevation (ft) 550.70"

Water Level Elevafion 492 58' Date Stat/Finish QI25i0F Q28/106
Dsilling/Equipment Tacoma Pump & Drilling/Air Rotary Hole Diameter (in) 10" t0 188" to TD
Hamrer Weight/Drop N/A
B o5
= -~ =
Eg|d g, 188
F 8°|8a
5|  WELL CONSTRUCTION 5 DESCRIPTION
i At B0 feat; Wat, brown, medium {o coarse SAND, with gravel, few
im silt. Gravels are moslly fine In size.
i 1 Drlll speed slows, Increase in gravel content.
s o ALBS faet: Wet,brown, GRAVEL with sand,si. Gravels are masly
L i roken.
80 §-inch 1.D. skeel casing from e AL 90 fest: As above, few silt. Gravels are mostly fine to medium in
approximalely 2 feet ags to 1 size.
| 118.5 feet i
At 92 feel: Increase in free water.
Tl Tl At 85 feal; Wet, brown to gray, fine fo coarse SAND, with graval, few
3 + sill. 5ili content under-represented in sample due to free water.
-
I ® ! Diiller estimates airlifting approximately 15 to 20 gpm with drillstem
L 4 -.' at 97 feel bgs.
- -
»
100 -@ - ; Al 100 fast: Wet, gray to brown {brown dlscharge water), fine to
L = ; | coarse SAND, with gravel (washed by discharge).
- e b
e
i : )
fa
4 e
105 2 “Ilgl At108 feet: As above.
r T e K
A A Y
AR .
L L
|
- -
110 o 1| At 110 fest; As above.
| 4+
-
X J ’
'
-
»
15 4 i
i) W At 115 feef; As above.
K-packer from 117.7 to 118.2 L
_ ?-?rtch LD. steal casing from K : *{ Driller notes flow rate increased with depth; discharge water is brawn
i 118.2 o 120.7 feet e ‘L in color.
Sampier Type (ST) .

fl 20O spit Spoon Sampler (SPT)  [| No Recovery M - Moisture Logged by:  JHS

I]] 3" 00 Split Spoon Sampler (T & M} ﬂ Ring Sample ¥ Waler Level (121144086) Approved byt

@ Grab Sample E] Shelby Tube Sample Y VWaler Level at time of drifing (ATD)




Associated Barth Sclenees, Inc.

Geologic & Monitoring Well Construction Log

: = 8 BE Project Number Well Number Sheet
: KGOB0B01A MW-T dofd
Project Name The Villages Location Black Diamond, WA
Elevation (Top of Well Gasing) 553.36' Surface Elevation (fy 550,70
Water Level Elevation 492.58° Dale Start/Finish
Drilling/Equipment Tacoma Pump & Diilling/Air Rotary Hole Diameter iny 10" to 186" to TD
Hammer Weight/Drop MIA
o
= > - 23
sg| - .| &8
STV E AN &%
g WELL CONSTRUCTION T DESCRIPTION
| W AL120 faek: Wet, gray 1o orown, fine SAND, with gravel (washed).
= 5-inch 1D, stainless steel
= screen, 0.015-nch slof width,
- with welded end plate from j
= 120.7 to 125.7 feet bgs
125 H 87 At 126 faet: As above:
1 71 812 Colorado sllica sand IR
{Oglebay Norion) ol Gpon, - Pre-Olympia Non-Glaclal Deposiis, Fine-Gralnad
4 At 127 feet: Discharge waler changes from brown o gray in color.
! Occasional intact clasts of gray siliiclay. Drillar adding water.
(130 s /)| 7130 fesk: Gray, SILTICLAY. wilth sce gravel.
135 _ | Bentonite chips from 127.7 ic AL135 feat: As above.
- 1 to 140.7 feet +
| Minor amount free water at casing weld, Driller notes leakage past
] casing from upper zone.
140 iy Al 140 fest: Gray, SILT/CLAY.
3 Native material from 140.7 to
150 feet %
Z
i 7
é
145 7 At 145 feet As above.
At 150 fest: As above.
- 50 -1 % - -
Boring ferminated at 150 feet on 8/26/06
After 30 minutes of well development using alr fift
L wail praduces 65 to 70+ gpm with no visible twebidity.
H 55 —

HWWELL Q§0601A.GF) BORING.GODT 7

Samples Type (ST):

ﬂ] 2" 0D Spiit Spoon Sampler {SPT) D Mo Recovery
[[} 3" oD spitSpoon Sampler (D&M) [} Ring Sample
B Grab Sample Shelby Tube Sample

M - Molsture Loggad by: JHS
¥ water Leval (12114/08) Approved by:
X yyater Level at fime of drilling {ATD)




Associated Earth Sclences, Inc. Geologic & Monitoring Well Construction Log

=[] B = Profect Numb Well Numb Sheet
KG0E0D1A s 1ot

Project Name The Villages Location jack Diamond, WA
Elevation {Top of Wall Casing) 553.35' Surface Elevation {f) 550.72'
Water Lavel Elevation 53520 Date Start/Finish
Drilling/Equipment Tacoma Pump & Drilling/Air Rotary Hole Diamater (in)  10° o 186" to TD
Hammer Weight/Drop MNIA
T e
fe| %, |55
87| s 2 | 6o
2 WELL CONSTRUCTION ? DESCRIPTION

.GOT 712108

7 ‘Aboveground manument with
/71 k21 Dollards

1
1 -
7 3
- 5 71 {1 10-Inch-diameter bentonite ol Ie"l At 5 feet; Damp, brown, medium fo coarse SAND, with gravel, few
?’- chip surface seal from 0 to i « I cobbles,
i ' 18 feet A
. e
,j-’ >
f &
—10 5 _6 “is | At 16 feet; Damp, brown to gray-brown, GRAVEL, with sand. Rough
- b ol =B WM dilling,
7
71 6-inch |.D. steel casing from
w21 approximately 2.5 to 20.9 .
21 feet u
s N 'jla At 15 feet: Damp, gray-brown, fine fo medium SAND, with graval.
A u
i t';:
B Dry after sitting overnight, with BOH at 18 fest.
K-packer ftom 18.8 10 19.3
. 30 feet 4 . ]
8-inch 1.0. steei casing from ] Al 20 feet: Damp, brown, fine to medium SAND, with few gravel,
I 19.3 1o 21.5 feet T
" &-inch L.D. stainless steel
- screen, 0.010-inch slot width, 4
25 with welded end plate from 4
21.B o 26.3 feet bgs o) At 25 feal: As abova.
i n o) T == === = Gyl Vashop Lodgement T
8/12 Colorado silica sand B 1 At 27 feet: Damp, gray-brown, silty fing SAND, with few gravel.
{Ogiebay MNorten) from 26.8
t0 30 feet. At 30 feel: As above.
-3 s Borng terminated at 30 feef on 9/27/06

=T
[
<
i

MVWANELL QBE01A.GPY BORING.

Sampler Type (ST}
1]] 2* OB Split Spoon Sampler (SPT) D No Recovary M - Moisture Logged by:  JHS
ﬂ} 3" OD Split Spoon Sampler (D & i) l] Ring Sample ¥ Waler Level (12/14/06} Appraved by:
Grab Sample @ Shelby Tube Sample X water Level at time of driliing (ATD)




Associated Earth Sciences, Ine. Geologic & Monitoring Well Construction Log
= = B EE Project Number Well Number Sheet
g KGOBOBO1A MW-9 10f2

Project Name The Villages Location Black Digmond, WA
Elevation (Top of Well Casing) 555.04' Surface Elevation (ff) 552 41"
Water Level Elgvation 50.17" Date Star/Finish
Drilling/Equipment Tacoma Pum riting/Air Rota Hols Diameter (i) 10" 1o 1876" t0 TD
Hammer WeighV/Drop N/
)
> . 23
%.g 3 2. |52
37z gt 54
3 WELL CONSTRUCTION -Sr DESCRIPTICN
A f Aboveground monument with Surface Material: Road FilliTopsail
= bollards Damg, brown, fine 1o mediurm SAND, with gravel, gobbles. A
A |7 Qvr - Vashon Recessional Outwash
L g % _.=/
1 b 1
| % i ——d
5 1 10-inch-diameler benlonits o At 5 feet Damp, brown, fine 1o medium SAND, with gravel, cobbles.
3 4 chip surface seal from 0 to +H
X 74 14 feet
] B
~10 % i AL 10 feet: As above.
/ﬁ =
A i
73 |74 6-inch LD. steel casing
4 [
a4
- 18 B & AL 15 feet: As above, with faw gravel.
L 23 1o +
%
K-packer frtom 18 to 18.5 feet No water after casing weld. Driller added smatl amount of watar to
I ‘ 5-inch |.D. steel casing from lift 20* sample.
L 20 18.51d 19 feet A
e At 20 feet: (wel), brown, GRAVEL, with sand, silt.
r 5-inch L.B. stainless steel 1]
screen, 0.010-inch slot width,
1 withs walded end plate from ]
1910 24 fest bgs
25 8/12 Colorado sillca sand + . : 5. wilh arav
| {Oglebay Norton) from 24 to g At 25 feat: Damp, brown, fine to medium SAND, with gravel.
26 feet
L T~ = =T T T Qui-Vashon Lodgement Tl
~30 ol ‘| At 30 feet: Damp, brown, fine to fine-medium SAND, with gravel.
o — - -
Bentonite chips from 26 to g
59 feet bys
% 33 T At 35 feet; Damp, brown, fine SAND, with few gravet.
= 4
=
[l
[}
z i
o
-3
m
Tz 7
Z /
< Sampler Type {ST):
% |}} 2 QD Spiit Spoon Sampler (SPT) D No Recovery M - Moisture togged by: JHS
= ﬂ] 3* O Spiit Spoon Sampler (D & M) n Ring Sample ¥ Water Level (1214/08) Approved by:
g B Grab Sample Shelby Tube Sample Y. \water Level at time of drilling (ATD)
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Associated Earth Selences, Inc. Geologic & Monitoring Well Construction Log
] s R ProJect Number Welt Number Sheet
KGOE0601A MW-9 20f2
Project Name The Villages Localion Black Diamon
Elevation (Top of Well Casing) 555,04 Surface Elevation {fty 552.41"
Water Level Elevation 56017 Date Start/Finish
Drilling/Equipment Tacoma Pump & Drilling/Air Rotary Hole Diameter (in) 10" to 18Y/6" to TD
Hammer Weight/Drop NIA
@
= H - 23
= 0 €5
e £ |38
] n
2 WELL CONSTRUCTION si @ DESCRIPTION
=4 T
7 At 40 feet: Moist, gray-brown, siity medium to coarse SAND, with
L 7 = trace gravel.
1 ,.,
- 45 o -+ g )
7 2 e At 45 feet. As above, gray.
i Elw’/% Bentonite chips from 26 to T
- %ﬁ% 59 fect bgs 1
L i/ g Y
- 30 ol At 50 fact; Moist, gray, silty fine GRAVEL, with rmedium o coarse
b y sand.
L -
- .l
- 55 -E .' At 55 fast; As above.
T -
1 . Drilier notes losing air but sticky with BOG at 56 fest, BOH at 59 feet;
L » sit for 20 minutes, stilf dry.
Boring terminated at 59 feat on 8/27/06
- 60 N
- 55 -
._70 —
(75 -
Sampler Type (ST):
IB 2" OD Split Spoon Sampler (SPT) D No Recovery M - Moistuse ) Logged by: S
[[] 3" OD Split Spoon Sampler (D & M) [] Ring Sample ¥ water Level {1214/06) Approved by:
g Grab Sample Shelby Tube Sample ¥ Water Level at time of drifing (ATD)




Associated Earth Sefences, Inc. Geologic & Monitoring Well Construction Log
Fr e ilETs Project Number Well Number Sheet
= KG0OB0601D MW-20 10f3
Project Name The Villages Locatfon Biack Diamond. WA
Elevation (Top of Well Casing) 5668.20" Surface Elevation (ft) 554.00
Water Levei Elevation 491.60' Date Start/Finish
Drilling/Equipment Tacoma Pump-Drilling/Dual Air Rotary Hole Diameter (in)  10'to 18 6" tc TD
Hammer Weaight/Diop N/A
o
> — Ly
ge| 2, | 5t
= S = © g @
g WELL CONSTRUCTION T DESCRIPTION
Aboveground monument with Surface Materfal: Road Material/Drill Pad
I boltards T T T T T T Gvr - Vashon Recessionaf Gutwash ~ "
X
- 5 10-inch-diametar bentonite "@ 1 Moist; brown, fin to coarse SAND, with gravel, few silt, abundant
chip surface seal from O to + cuttings, trace roots, minor oxidation.
18 feet )
7050
b o
10 - De2al . ) .
0 O B C 0 Slightly maist, brawn, GRAVEL, little fine to coarse sand, lrace sitt.
- 4 a
e R
8 s 8 s
20ad
h < <&
F ©aCa
s %%
i 3" t3° < Maist, brawn, GRAVEL, few fine fo coarse sand, trace sill.
r N 8 2 8 o
B a 0 o 0
L DS N
2.0 Transition to fine to medium SAND at 18 feet. No free water after
3 casing weld at 18 feet.
-20 —E - Vecr‘y moist, brown, fine to medium SAND, trace coarse sand, gravel,
& 4 and'silt.
L e e e —
. . Qvt - Vashon Lodgement Tiil
- Driller notes change at ~22 feet - increased dansity, drills lika Lilk.
L 4
25 8-inch L.D. steel blank casing el fMoist, grayish-brown, silty fine SAND, few gravel.
3 from approximately 2.5 feet i
1 above ground surface to 115
feetl
-0 Il -] As above.
] Driller notes formation seems loaser for till and gravelly.
gl 35 -+
§ B i Maolst, brownish-gray, silty fine SAND, fittle gravel, few roarse sand.
5 3
8t
2l ]
@O
2
mL
«
7]
g Sampfer Type (ST):
g []] 20D S_plit Spoon Sampler (SPT) D Mo Recovery M - Moisture Lagged by: BAA
o [[] 3" 0D Split Spoon Sampler (D & M} [] Ring Sample ¥ Water Lavel (6/19/08) Approved by:
% Bl Grab Sample : [ﬂ Shelby Tube Sample Y water Lavel at time of drilling (ATDY)




Associated Earth Sciences, Inc. Geologic & Monitoring Well Construction Log

3 =72 FroJect Mumber Well Number Sheet
KG0OB0801D MW-20 20f3
Project Name The Villages Location Black Diamond, WA
Efevation {Top of Well Casing) 566,20 Surface Elevation () 564.00°
Water Level Elevation 491.60' Date Starl/Finish
Drilling/Equipment Tacoma Pump-Drilling/Dual Alr Rotary Hole Diameter finy 10" to 18", 6" to TD
Hammer Weight/Drop N/A
s —
E_13 5 23
Be| 7 £o) 8E
at o0 [GX5)
8| WELL CONSTRUGTION 2 DESCRIPTION
o :-' Molst, brownish-gray, silly fine SAND, little gravel, few coarse sand.
45 A@ ‘141 As ahova except few gravel.
e | Driller notes coarse material; cobbles, small boulders
50 e SE As above.
- e
6-inch LD. steel blank casing i
- from approximalely 2.5 feet AL
| above ground surface to 115 ] 1)
feet NS
- 35 I "1 11 Moist, brownish-gray, silty fine SAND, few gravel, trace coarse sand.
60 Tl . 1 Moist, brownish-gray, silty fine SAND, few gravel.
g :: I~ T T "Gpog.- Pre-Olympia Glacial Deposits, Coarse-Grained ~
- 65 Bl 10l Motst, gray, sitty fine to medium SAND, litle gravel, trace silty
fd -1 nodules.
T
- B
~70 -+ KK - . ] "
) i L | ' Moist, gray, sity GRAVEL, with medium to coarse sand.
B |
kA &
' 1 Increased moisture, driler notes free water at ~71 to 72 fzet.
§ -8 I Very maist, silty coarse SAND, with gravel, faw fine to medium sand.
=t i
[=]
at
£
[ Airliftad small amount of water after casing weld at ~78 feef. Mot
o free draining yet.
=
g Sampler Type (5Tk
‘g ﬂ] 2" 0D Split Spoon Sampler (SPT} D Mo Recovery M - Melsture togged by: BAA
=5 ﬂ] 3" OD Split Spoon Sampier (D & M) [] Ring Sample ¥ Water Level (6/19/08) Approved by:
g 1 Grab Sample Shelby Tube Sample Y Water Lavel af time of drilling (ATD)
1 p




Associated Earth Sciences, Inc. Geologic & Monitoring Well Construction Log
= Froject Number Weil Numbar Sheet
= b KG060601D MW-20 Jof3
Project Name The Villages Lacation Black Diarnond, WA
Elevation (Top of Well Casing) 566.20" Surface Elsvation {ft) 564.00"
Water Lavel Elavation 491.60° Date Start/Finish
Drilling/Equipment Tacoma Pump-Drilling/Dual Air Rotary Hole Diameter (in)  10'f0 18", B8"tc TD
Hammer Weight/Drop N/A
T
> ~ L3a
£l 3 g. | 58
bt I o | Fa
= n
2 WELL CONSTRUCTION ? DESCRIPTION
i ) Wel, gray, silty GRAVEL, with medium ‘o coarse sand {sample wet
F M .' due to accumulated water after casing weld).
- -
1 ] o
L N )
> A |
L - .
[}
g5 4] A1 , .
g » o Very moist, as above (effervesces with HCI).
L ] - .
L
3 NN
L » -
- e,
- A B
— 80 . ) 4 » W ]
g-inch LD. steel blank casing Ko «| As above (effervesces with HCI).
F fromn appraximately 2.5 feet — 3
I above ground surface to 115 " o)
feat - .
b ? 1} Becoming finer-grained.
L » -
| Rl
- 95 _ﬁ '_:“ nR: xihry%cﬂst. gray, silty fine to coarse sand, with gravel {effervesces
] Driier usi'ng water to clean out casing. Notes formation producing
- water at ~96 feet.
100 ™ . Wet, grayish-brown, fine 1o coarse SAND, few gravel {abundani
i gray ! -
T : ] orange sand), frace sill and silt nodules.
X 1 Freieﬁc)lraining water after casing weld at ~88 feet, producing ~5 gpm
. L (airifi).
-—105 Tl , 1 As above,
. 1 Drilter notes formation produsing ~15 gpr (ailift). Increased gravel
3 . 4§ and possible trace organics at 108 feet (black film on discharge pile).
10 E@ : 1 Wet, gray-brawn, fine to coarse SAND, little gravel, trace to few silt.
L .
. 1 Increased gravels. up to 1.5-inch diameter.
] . 3 As above with abundant orange, grsen, and red sands and gravels
Bottom of casiqg left open. | : Driller notes farmation producing ~30 gpen (airlift).
115 no welf screen instafled g " " Boring terminated at 115 feet on 6/4/08
1 L.saving cpen battom - no screen instafled.
Sampler Type {ST).
[l] 2" QD Split Spoon Sampler (SPT) I:] No Recovery M - Moisture Logged by: BAA
[}] 3" 0D Split Spoon Sampler (D & M) [] Ring Sample Y wyater Level {6/19/08) Approved by:
E Grab - Sample l,f_’] Shelby Tube Sample Y Waler Level at time of drilling (ATD)

NWWELL 0506610.GPJ BORING.GDT 7/1(:08




Associated Earth Sciences, Inc. Geologic & Monitoring Well Construction Log
] : s Project Number Well Numbar haat
KGAB0601D MW-21 fof 1
Praject Name The Villages Lacation Black Diamond
Elevation (Top of Well Casing) 565.64' Surface Elevation () 583.40'
Water Levei Elevation 44.08' Date Stary/Flnish
Drilling/Equipment Tacoma Pump-Drilling/Dual Alr Rotary Hole Diameter n)  10'to 18, 8" fo 1D
Hammer Weight/Drop N/A
)
-4 - 235
Se| 3 Z, | &g
8% 8%l éa
g WELL CONSTRUCTION ? DESCRIPTION
7 Aboveground monument with Surface Waterlal: Road/Drill Pad Material
I | bollards 1 VT T T Gur- Vashon Recassional Outwash ~
3 A v ]
L 4 8 s 8 s
i ] elal
::DD L
- 10-inch-diamater bentonile s S°8°| Dry, brown, GRAVEL, few fine lo coarse sand, traca silt; abundant
- chip surface seal from 0 to 4 505 0] euttings.
18 v
L 1 8 3 8 o
! alal
s vl
S0 T
- 10 -+ 942 . . .
Y :; C; e Slightly moiat, GRAVEL, little fine to coarse sand, trace silt.
’ T 8 a 8 1}
I 6-inch 1.D. sleet casing from 202l
approximately 2' above DO
| ground sufacs fo 16.8' 8°3°
s b g
— Tl D O O
As above.
L K-packer and riser from s 8:8° ove
approximately 14.8' o 16.8' s s UJ
I b <3
X Qe
§-inch 1.D. stainless steel "o~ At 18 faet transitions fo fine lo medium SAND, trace gravel.
F i screen, 0.015-inch stot with . Mo free waler after casing weld at 18 feet.
a0 & welded end plate from 16.8' B O Pt P
to 21.8* ey Gvt - Vashon Lodgement TiH
s +— Moist, brown, silty fine fo coarse SAND, liftle gravel.
) Pea gravet 21.8' o 23.2°
[~ 25 o Moist, brown, silty fine SAND, few gravel and coarse sand.
Bentonite chips 23.2" o 37" T
~30 ol Moist, brownish-gray, silty fine SAND, few to litie gravef.
- Dritler notes cobbly zane, bosec at ~32 feek.
gl 5 L
§ o As above.
E b —
§’ l Boring ierminated at 37 feet on 6/5/08
2t Well nstalled 8/5/08.
al i
=
5 1
a Sampler Type (ST): -
% ﬂ] 2" 0D Split Spoon Samplet (SPT) D No Recovery M - Molsture Logged by: BAA
= ﬂ] 2" 00 Split Spoon Sampler (D & M) [] Ring Sample ¥ AWater Level (8/19/08) Approved by:
§ @ Grab Sample éhelhy Tube Sample X Water Level at fime of drilling (ATR}




Associated Earth Sciences, Inc. Geologic & MonitoringﬁrWeli Consfruction Log
Project Number Well Number Sheet
ST [N e KG0B0601D MW-22 10f3
Project Name The Villages Location Black Diamond, WA
Elevalion (Top of Well Casing} 557.75" Surface Elevation (ff) 555, 15'
Water Level Elevation 49243 Date Start/Finish BISI0A BSO8R
Drilling/Equipment Tacoma Pump-Driifing/Duat Air Rota Hole Diametet fin)  10'10 18" 6" to TD
Hammer Weight/Orop NIA
B
= - L3
ge|3 2. |52
o |8 =2 L2
‘g" WELL CONSTRUCTION ? @ o DESCRIPTION
Aboveground monumant with Surface Materlal: RoadiDrill Pad Material
bollards ) VUM T T T T ur+ Vashon Recasslonal Outwash ~ ~~ ~ ~ 7~
i b O o
L ‘ ; 4 8 a 8 o
L / 20510
2 P O
& 40-inch-diameler bentonite T 8282l siightiy moist, brown, GRAVEL, little fine o coarss sand, trace silt
- : chip surface seal from 0 to R s 0o 0] {clean formation).
| b 18 fest 3°ro
2' a 2 o o
- n 249y
| 3’7; B b <D <
?4, :7 8 a 8 a
- 10 ﬂ% :/,; -16 s 0o 0] as above.
v M D o
1 8;8;
%/ i 1 2050
7 4 b o o
L AT
77 fyf‘é E o,0
- 19 % ; ha )o?o? Moist, brown, GRAVEL, with fine to coarse sand, trace silt.
fé— i T ? i} ? ]
T ';fe-" At 18 feet: Predominateily fine to medium SAND, trace gravel. No
- ] free water at 18-foot casing weld.
=20 "]6 M!olsl, brawn, fine o medivm SAND, trace coarse sand, graved, and
2 ] st
25 6-inch 1.0. steel btank casing e Maist, brown, fine SAND, frace silt.
- frorn approximately 2.5 feat —
I above ground surface to 96
faet
o Slight increase In moisture.
30 % Moist to vary moist, brawn, silty fine SAND.
{
ol ] | Increased gravels at 34 feet - drilling slightly harder.
§—' 3 ol ‘I As above except with few medium to coarse sand and gravel.
5 I I3
gr kR 4 Able lo airlift small ameunt of water after casing weld at ~37 fest.
21 -
I -1-i Becoming more gray.
@t p -
&
g Sampler Type {ST}):
g m 2" OD Split Spoon Sampler (SPT) D Mo Recovery M - Moisture Logged hy: BAA
= ﬂ] 3" 0D Split Spoen Sampler (D & M) I} Ring Sample ¥ water teva! {8119/08) Apnroved by:
g Grab Samgple [A Shelby Tube Sample Y \water Level at fime of drifing (ATD)




Associated Earth Sciences, ine.

Geologic & Monitoring Well Construction Log

E’Eﬁ P P 55 T Profect Number Well Number © Sheet
£ KG060601D Mw-22 20i3
Project Name The Villages Location Black Diamond, WA,
Elevation (Top of Well Casing) 557.75' Surfacs Elevation ) 555,15
Waler Level Elevation 402 43" Date Start/Finish
Drilling/Equipment acoma Pump-Dritling/Dual Air Rota Hole Diameter {in) 10°{0 18", 8"0 TD
Hammes Weight/Drop N/A
@ —
£_|3 v |£3
2 2o | BE
=1 v K
§ WELL CONSTRUCTION $ ® DESCRIPTION
# 1 Moist to very moist, brownish-gray, sity fine to medium SAND, litlte
i T "rooarsesendandgravel, _ _ _ _ _ _ _ __ __ _______ -
’ Qvt - Vashon Lodgement Till
i ] Dritler notes becaming more densa and "till-like” at =41 feetf.
48 _E Moist, brownish-gray, silly ﬁné SAND, few coarse sand ang gravel.
L i -
| ] 3}
- 50 —- T -
by i1 A= above except gray.
I 6-Inch 1D. steel blank casing :
3 from approximately 2.5 fest N
| abeove ground surface to 96 i o
feet 3
- 55 "la - F As above.
[ " “Qpog,, - Pre-Olympia Glacial Depuasits, Coarse-Grained
- Becoming coarse and incfeased meisture at ~56 feet.
- 80 el Mnist.l brownish-gray, silly mediurn to coarse SAND, few Lo littte
- — gravel.
r i Water leval came up to 62.41 feat bgs with BOH/BOL at 95 feet after
L = 10 minufes.
65 Bl . As abave.
[ B
-7 _@ "]l As above.
[ ] N Increased moisiure.
al s 1] :
3. B o . Very moist, brown-geay, silty coarse SAND, few madium sand and
=L + . gravel.
= M .
§-' Airlifted small ameunt of water afiar casing wetd al 77 fest.
x B -
S .
mE -
= .
4 "
e Sampler Type (ST
i
g

ﬂ] 2% QD Split Spoon Sampler (SPT) D No Recovery
[ 3" oD sphit Spoon Sampler (D& M) [] Ring Sample

M - Moisture Logged by: BAA
¥ water Levei (5/19/08) Approved by:
¥ water Level at time of drilling (ATD}

Grab Sample Shelby Tube Sample




Associated Earth Sciences, Inc. Geologic & Monitoring Well Construction Log
o e Project Number Weli Number oheet
en 2R [ B KGO0BGB01D MwW-22 30f3
Project Name The Villages Localion Black Diamond, WA,
Sievalion (Top of Weli Casing) 557.75 Surface Elevation (ty 555.15°
Water Level Efevation 492 4% Dafe Start/Finish
Driling/Equipment Tacoma Pump-Drilling/Dual Air Rotary Hole Dlameter i) 10' to 18, 6" {0 TD
Hammer Waight/Drop N/A
3
2zl 8 2.
av B _ % ]
2 WELL CONSTRUCTION -IS- DESCRIPTION
4@ ¥ Wet, gray-brown, silty fine to coarse SANE, few gravel.
-85 el Very molst to wet, gray-brown, silty fina to coarse SAND, few gravel.
| 6-inch 1.D. steek blank casing T
3 from approxirmately 2.5 feet
| above graund surface to 96
feet
- 90 s 1 Wet, gray-brown, fine to coarse SAND, little gravel, frace sitt
L + { {washed).
2 Driler estimates aidifling ~5 gpm. Trace organic black film on
discharge pile.
] Bottom of casing left open, L
95 no wall screen installed * -] As above. Drifler notes coarse gravel from ~90 to 96 feet.
1 Boring terminated at 96 feet on 6/5/08
] Leaving open bottam - no screen installad.
=00 -
405 -
H 10 -
i 1
HM15 -
Sampler Type (ST):
[[] 2" 0D Spiit Spaen Sampler (SPT) D No Recovery M - Moisture Logged by:  BAA
H] 3" OD Split Spoen Sampler (D & M) l] Ring Sample ¥ Water Level (6/19/08) Approved by:
B GrabSample [| Snelby Tuke Sample Y Water Level at time of diilfing (ATD)

NWWELL 0606010.GPJ BORING.GDT_7/10/08




Assaciated Barth Sciences, Inc.

Geologic & Monitoring Well Construction Log

Elevation (Top of Well Casing) 558.00°
Water Leve! Eievation

Drilling/Equipment

e =1 2 =0 B Project Number Well Number Sheet
KGOB0601D MW-23 10f2
Project Name The Villages Location Black Diamond, WA

Surface Elevation {ff} 555.40'

527.87"

Tacoma Pump-Drilling/Dual Air Rotary

Date Start/Finish TR lgﬂt i)
1 o '._ I 0

Hole Diameter (in)

Hammer Waight/Drop NIA
]
= = - L83
Bgld £. | 58
o8 a |6
£ WELL CONSTRUCTION ? DESCRIPTION
%T Aboveground meaument with Surface Material: Road/Drill Pad Material
i . bollards OF I tvi- Vashon Rocoeslondl Ottwash
- ;ﬁ ok o Cobbles present at ground surface,
! ;%2 ] wlod
A ?g R
] b o
- 8 7 b B o 8 °} Moist, brown, fine to coarse SAND, few silt, Irace gravel, trace
[ b ' « U| cobbles; minor oxidation, trace raatsferganics (formation contains
3}; | more gravel than Indicated by sample).
I p7 -4 o]
- /‘i - 2520
o . b g
Z 10-inch-diameler bentonite N 8 o .
- 10 :gfp suface seal from 0 to —E el 0 Maist, brown, fine to coarse SAND, irace gravel and sift (formalion
44 e OC contains maore gravel than indicated by sample).
I 4 e O;
- b
it 8,
et 0
—15 -6 . of Moist, brown, fine lo coarse SAND, with gravel, trace siit.
A T . 00
| o
| ) % Al 18 feet: Bacomas predominantly fine to medium SAND.
- 20 —6 Molst, brown, fine SAND, tcace lo few silt.
I 6-inch 1.D. steet casing from
o approximately 2.5' above '
i ground surface to 36.1
25 _E As above.
2
Increased moisture, slightly finer-grained.
- 30 -E Very moist ta wat, brown, silty fine SAND to fine sandy SILY.
A A
[ K-packer and tlser from Becoming slightly coarser.
3 approximately 32.3' {0 36.1' .
- 3% e Very moist, silty fine SAND, trace to faw graval and coarse sand
= 5.inch LD. staiiess steed - {drilling Indicates increased gravels at ~36 feet).
- = screen, 0.015-inch slot width, - . .
i 5 ;rgr; m:e!::dsnd plate from B ﬁ\‘ljriig:lgga%l:g :?'I_?auéuf :gt\:vater after casing weld at 35 to 36 feet,
= ' to 411"

NWWELL 0605010.GP) BORING.GOT 710108

Sampler Type (ST)
[} 2 oD spht Spoon Sampler (SPT) [} Mo Recovery
@ 3" o0 Spit Spoon Sampler (0 & M) |} Ring Sample
Grab Sample

Shelby Tube Sample

M - Moisture BAA
¥ water Levet (8719/08)

Y \water Lavel at time of drilling (ATD)

Logged by:
Approved by




Associated Earth Sciences, Inc. Geologic & Monitoring Well Construction Log
= B o B Froject Number Well Number Sheet
KG0B0B01D MW-23 20f2
Project Name The Villages Location Black Diamond, WA )
Elevation (Top of Well Casing) 558.00° Surfaca Elevation (f) 555.40!
Water Leve! Elevation 52767 Date Start/Flnish
Dritling/Equipment Tacoma Pump-Drilling/Dual Air Rotary Hole Diameter (in} 10'to 18" 8" to 1D
Hammer Weight/Drop NIA
1. - lasg
FEE z, | 5%
ChE- o 37| 66
;“' WELL CONSTRUCTION T DESCRIPTION
) eneds [ LWet. Brown-gray, silty fine to coarse SAND, little gravel.
! T : —~=-——=— -~ @f-vishon Lodgamestt¥
Pea graved 41.1" lo 42.1'
] Driller noles change in driling at 41 feet, drying up.
Bentonite chips 42.1" o 47'
45 T 1L} Moist, gray, siity fine to medium SAND, litie gravel,
| 1. -1 Stightly maist, silty fine SAND, few grave! and coarse sand.
™ Boring erminated at 47 feet on 6/6/08
1 Weltinstalled on 6/6/08.
- S0 _
= 655 o
- 60 -
65 ’ .
710 -
&L-75 -
B
gl ]
]
4%
I3
21
=
o
g Sampler Type (ST):
g [ﬂ 2* DD Spiit Spoon Sampler (SPT) D No Recovery M - Moisture Logged by:  BAA
=] [ﬂ 3" 0D Split Spoon Sampler (D & M) [] Ring Sample 5 water Level (8/19/G8) Approved by:
% @ Grab Sample [Z[ Shelby Tube Sample h 4 Water Level at time of drifiing (ATE)




APPENDIX C
LABORATORY TEST RESULTS
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1410 063-1076.201
PARTICLE SIZE DISTRIBUTION

ASTM D421, D422, D4318

PROJECTNAME:  BDP/The Villages FS and Consulting / WA

SAMPLE ID- Tr-101 6 Depth: 2-150t
TYPE: -
12" r ra L7 o gt #4 #10 #20 #10 460 100 X200

100 N Lt kI Lo A e o 7 B B Rt B Bt L S R

o

a0
% 70 \.\
P &0
a
5 35p
: \
i
n 40 N

2\

g N

30 =,

Ay
10 "ﬂ\
e
N
reed |
0 4] i
1600 100 10 1 g1 0.01 0.001
Particie size in millimeters

Coarse i Fine Coarse l Medium i Fine Sill or Clay
COBBLES GRAVEL SAND FINES
Particle Size Particle Size
— {mm) % Passing Classification  Percentage Moaigtuse Content
12.0" 3048 100.0
6.0" 154.2 100.0
$ 107 5 100.0 Cobhles 0.0
E 25" 63.5 100.8
E 2.0 SO 100.0
& 15" 35 8.4
E 1.0 25 704
@ 0.75" 19 §0.0 | ComrseGravel] 400
3 0375 9.5 103
hd - #4 475 | n2 Fine Gravel 28.8
g 410 2.00 210 CoameSend | 164
f #20 0.85 8.7
@ #40 0.43 3.2 Medium Sand 128
> 450 0.25 2.0 '
7100 0.15 L5
L #200 0.075 11 Fing Sand 2.8
Finzg 1.1
' D= 19.01 i Dyg= 4.30 ] Dy=0903 |
N Cu= D600 = 20.5 > 4
Ce = DI0HDIO*DE0) = 14 > 1

DESCRIPTION:(C-F GRAVEL and C-F SAND
trace silt

TECH TCM

USCS: GW DATE 11310

CHECK| TgM

review| {7/
Golder Associates Inc. "



14710 063-1076.201

PARTICLE SIZE DISTRIBUTION

ASTM D421, D422, D4318

PROJECT NAME:  BDP/The Villages FS and Consulting / WA

SAMPLE ID: TP-102 8 Depth: 1.5-121t
TYPE: -
3 F o o M #0 #20  #M0  gS0 4100 H200
100 + ettt
80 \
80 \r\
on 10
P 60
a \
§ 50
; \
i
n %0 "
N
g
30 A
N
20
L
10 T
]
*“".-—-4.._'
i}
1000 100 10 1 - o4 n.ot 0.001
Particle size in miflimeters
Coamsn I Fine Cnarsel Meadium ‘ Fing Silt orClay
COBBLES GRAVEL SAND FINES
Particle Size Paniicle Size
- {mm} % Passing Classtficatinn Percentoge Moisture Conlent
12.0" 304.8 1000
6.0 154.2 100.0
§ 10" 45 100 Cobbles 0.0
g 1.5% 63.5 100.0
z 15
5 2.0 56 §6.1
= 1.57 37.5 79.0
[}
n 1.0° 25 64.7
g 0.75" I9 570 | CoamscGravel] 429
& 0.373" .5 41.5
@ 4 475 302 | FincGravel 26,9
ﬁ #10 2.00 20.0 Coarse Sapd 10.2
a—“; #20 0.85 11.7
uj #40 043 6.7 Medium Sand 113
2 #60 025 44
#100 0.5 32
L 4200 0.075 2.4 Finc Sand 4.3
Fines 14
7 Dgp=2108 | Dyg= 4.86 ] Dyo= 0.87
Cu =DEWDI0 = 3.3 >4
Ce = DI02/(D10°D60) = 1.5 > |

DESCRIPTION:|C-F GRAVEL
some c-f sand, trace silt

TECH TCM

USCS: GW DATE 117710

CHECK|  TCM

review| [l

I/
Golder Associates Inc.



1/4/10 063-1076.201
PARTICLE SIZE DISTRIBUTION
ASTM D421, Dd12, 14318
PROJECT NAME: BDP / The Villages FS and Consulting / WA
SAMPLE [D: TP-103 0 Depth: 2-141t
TYPE: -
2 I 2 1 34" 3m" 4 #0 #20 #0 E50 #1000 FH00
100 > Attt : =t b t—h
. \
80 \
U/u 70 \
P 60 )
a \
s
50 .
S .\\
_ N
n '\\
g
0 \
20
\.\
N
10 &
A
o
1}
1000 100 10 1 0.1 0.01 0.001
Parlicle size in mlilfimeters
Loarse I Fine Coarse | Medium ' Fine Siltar Clay
COBBLES GRAVEL SAND FINES
Particle Size . Farticle Size
(o} % Passing, Classification ~ Percenlage Moislure Content
] 12.07 304.8 100.0
6.0" 154.2 1400
§ 3.00 75 100.0 Cobbles 0.0
£ 2.5" 61.5 100.0
= =
3 2,0 50 86,1
g 1.5" 375 F6.1
a Lo~ 25 67.3
g 0.75" i 620 | ComsoGravet] 380
3 ¢.375" 9.5 47.2
g #4 475 39.1 Fine Gravel 229
§ #10 2400 306 Coarse Sand 3.6
g #20 0.85 16.9
o 40 0.4 6.4 Medium Sand 24.1
= 460 0.25 27
#100 0.15 1.7 -
L #200 0.075 1.2 Finc Sand 5.2
Fines 2
[ Dg= 17.30 | D= 1.93 | Dyo= 0.54 |
Cu= DO = 12.2 >4 )
e = D30~2AD 10*D0) = a4 < |
DESCRIPTION:|C-F GRAVEL and C-F SAND
frace silt
TECH| TCM

USCS: GP !

DATE LR

CHECK|___ICM

REVIEW [/%

Golder Associates Inc.

7




663-1076.201

L/4710
PARTICLE SIZE DISTRIBUTTION
ASTM D421, D422, D4318
PROIECT NAME:  BDP/ The Villages FS and Consulting / WA
SAMPLE 1D: TP-104 0 Depth: 1-14ft
TYPE: -
120 ¥ r 1% 34 | L2 Bl Hz0 #0 @50 #i00  #200
100 + b i
80 ‘
80
Y \\
P &0
= \
5 50
: \
i E
a P N ]
N
g
30 &
N
2 \\\
10 k S
‘—-“_‘-“.—-—‘—.
0
1000 100 10 1 01 0.01 0.001

Particle size in millimeters

Coarse l Fine Coarse: ] Medium [ Fint Silt gr Clay
COBBLES GRAVEL SAND ) FINES
Particle Skze Partitle Size
. {mm} % Passing  Classificolion  Percentage Moistare Contant
12.0" 3048 1000
5.0 154.2 100.0
i 1.0 75 100.0 Coblles 0.0
£ 2.5" 63.5 100.0
; 2.0" 50 100.0
& 1.5 37.5 94.0
I 1.0 25 §6.1
2 0.75" 15 368 | CowseGravel] 432
a 0.375" 9.5 40.4
2 #a_ | 475 | 295 | FineOwel | 273
g 810 2.00 18.3 Coarse Sand 1.2
= 424 0.85 119
@ a0 0.43 7.5 Medium Sand 10.9
3 460 025 5.2
4100 0.15 3.6
L #200 0,075 2.5 Fine Sand 5.0
Fines 2.5
] Dgo= 20.88 { Ds= 4.90 [ Dy= 070 |
Ca =DakDI0 = 299 > 4
Cc = D3IG2(DI0*D6G) = 1.6 > ]

DESCRIPTION:{C-F GRAVEL
some ¢-f sand, trace silt

TECH TCM

USCS: GW ] DATE 1177149

cHECK| _FeM

REVIEW

Golder Associates Inc. ”



114/10 ' 063-1076.201
PARTICLE SIZE DISTRIBUTION
ASTM D421, D422, D4318
PROJECT NAME: BDP / The Villages FS and Consuiting / WA
SAMPLE ID: TP-105 0 Depth: 1.5-134t
TYPE: -
2 bkl r 1734 e e [3[i] #20 #40 HED #t0D  H200
100 + +———p— it t trtt bt
90 \‘\
80 \
o 70 \'\
P 0 a
a \
s
50
s \J
:‘ 40
N
9 ™
30 -
20 HH- \
‘\.‘.\
I
10 N
“L....,__.___H'.I
0
1000 100 10 1 o1 0.01 0001
Particle size in millimetfers
Cnu-sc—[ Fine Coarst l Medium ] Fing St or Clay
COBBLES GRAVEL SAND FINES
Panticle Size Perticle Size
I (mm) % Passing, Classification  Percantage Moijstare Content
12.00 304.8 100.0
5.0" 154.2 100.0
5 1.0° 75 100.0 Cabbles 0.0
=
E 25" 63.5 190.0
z N
2 2.0 50 91.4
- 1.5" 37.5 84.8
oy
2 g 25 0.5
g 075" 19 619 | Coamedravel| 3841
H 0.375" 9.5 44.7
- g4 1 a7s_ | 37 Fine Gravel 172
§ #10 2.00 25.3 Coarse Sand 9.4
U&; #20 0.85 17.1
m: #40 0.43 8.3 Medium Sand 14.6
= #60 0.25 54
#100 0.15 3.9
S #200 4.075 2.8 Fine Sand a.0
Fings 2.8
| De= 17.50 [ Du=307 [ Dy= 047 |
Cu= 06010 = 7.3 >4
Co = D30°2(D10* D60} = 1.1 > |
DESCRIPTION:|C-F GRAVEL and C-F SAND
trace silt
TECH{ TCM
Uscs:f  GW ] DATE] 17110

CHECK| TCM

review| (£

. o
Golder Associates Inc.



063-1076.201

1/4/10
PARTICLE SIZE DISTRIBUTION
ASTM D421, D422, D4A18
PROFECT MAME:  BDP/ The Villages FS and Consulting / WA
SAMPLE ID: TP-106 9 Depth: 2-10.5ft
TYPE: -
i ra x» ry = e g #4 #io H20 0 #50 H100 w200
100 \;::::}::.:::':::::
A
S0 H i—c—c\
B0 i
o, 70 \\
P 80
a
5 50
s \
i 40
n
g N
30
N
20 [ \
10 \,_‘
™~
M
R
0
1000 100 10 1 a1 [+ X0 )] 0061
Particle size in millimeters
Coatse } Finz Coarse i Medium I Fine Siltar Clay
CORBLES GRAVEL SAND FINES
Particle Size Panicle Size
o {mn1} % Passing, Classification  Percealage Moishiee Conlent
12.0" 043 100.0
6.0" 154.2 1000
E 3.0 75 883 Cabblzs 11.7
g 2.5" 63.5 88.3
=z u
= 2.0 50 38,3
8 1.5" 7.5 79.8
8 10" 25 578
@° 0.75" 19 504 | CoascGravel] 289
o
H 0.375" 9.5 39.3
i 11 4,75 245 | Fine Gravel 1.5
§ #10 2.00 14.0 Coarse Sand 10.9
5)‘! #20 .85 8.5
] $40 343 4,7 Medium Sand 9.4
= He0 0.25 2.7
#100 915 2.0
L] #200 0.075 i6 Fine Sand 3.1
Fineg 1.6
[ Dap= 19.37 | Dy= 6.07 D= 1.97
Cn = DERAHO = 8.0 > 4
Ce = D30°2ADI0*DE0) = 1.3 > 1
DESCRIPTION: {C-F GRAVEL
some ¢-f sand, trace silt
TECH| TCM
Uscs:p GW DATE] 117110
CHECK A
REVIEW
ar

Golder Associates Inc.




063-1676.201

DESCRIPTION:|C-F GRAVEL
some c-f sand, tracs silt

vscs:_ GP |

1/4/10
PARTICLE SIZE DISTRIBUTION
ASTM D421, D422, D43138
PROJECT NAME:  BDP/The Villages FS and Consulting / WA
SAMPLE ID: TP-107 0 Depth: 1-16ft
TYPE: -
12 J Fa " 34 kT #4 #10 9 240 #G0 100 @200
100 + T B L L o s R B e S e
a0
80
% 70 "\
P &0
a
§ 5o
s
i
w0 N
n \
g
20 N
[
\-‘\
20
L |
s
10 e
\L..__ ,
Q
{000 100 10 . 1 a1 0.01 o.a0d
Particle size in milimeters :
Coarsa ] Fine Coarse | M’ed‘lunﬂ_ Fire Sili o Clay
COBBLES . GRAVEL SAND FINES
Particle Size Particle Size
—_— [z} % Passing  Classification  Perceniage Maisture Cantent
20" 304.8 160.0
6.0" 154.2 100.0
H 30" 75 100.0 Cobbles 0.0
0
E 25" 63.5 90.1
z "
2 2.0 50 76.8
& 1.5" 37.5 71.4
g 1.0 25 5t.7
v 0.75" 19 446 | ComseGravel] 554
@
3 0.375" 9.5 305
@ #4 4T3 2.9 Fine Gravel 0.1
g #10 2.00 20,1 Coarse Sand 3.3
g #20 0.85 17.5
a;i #40 0.43 14.1 Medium Sand 6.1
= 60 0.25 2.9
#1006 0.15 [ %]
- §200 0.075 3.8 Fine Sand 103
Fines A8
| De= 20.67 D= 9.00 | D= 0.25
Ca = DEOMDI0 = 118.6 > 4
Ce = D30°2HDI0*D60) = 10.7 > 3

TECH TCM

DATE y10

CHECK| _TcM

REVIEW/[ /,

Golder Associates Inc.




063-1076.201

17419
PARTICLE SIZE DISTRIBUTION
ASTM D421, D422, D4318
PROJECTNAME:  BDP/ The Villages FS and Consulting / WA
SAMPLE iD: TP-108 0 Depth: 2-14ft
TYPE: -
1z P or rar o owM #0 0 B0 #60 w300 200
100 + L L o e e B e e
90 \
80 \\
%

70 \

P &0
a \
$ 5
: \
P
n N
N
d
30 N

20 =
\\

el
"“--..._,_._____.
G
1000 100 io - 1 o1 0,81 0.001
Particle size in millimeters
Coarse Fine Coarsa I Medium ] Fing Siltar Clay
COBBLES GRAVEL SAND FINES
Panticle Size Particle Size
- {mm) % Passing, Classification Percentage Moisture Coatent
12.00 304.8 1910 '
6.0 154.2 100.0
g 3.0 75 100.0 Cobbles 0.0
£ 2.5" 3.5 0.0
; 2.0" 56 95.5
8 1.5¢ 37.5 82.4
§ 1.0 25 726
‘%,.: 0.75" 19 60.6 | CoameGravel] 394
& 0.375° 9.5 41.0
@ 4 4.75 9.5 Fine Gravel 351
‘g #10 2.00 210 Coarse Sand 8.6
s #20 0.85 13.9
@ f40 .43 7.1 Medium Sand 13.9
= #60 0.25 4.1
#100 0.15 2.9
L 4200 0.075 1.3 Fine Sand 4.8
Fines 23
| Dy= 1858 | Dyo= 4.88 I
Cu=DE0/DIY = ’ 32.6 >4
Ce = 30ADTI*DEN = 2.3 > |
DESCRIPTION:|C-F GRAVEL
some ¢-f sand, trace silt
TECH TCM
vses: oW | ' BATE] /110

CHECK] oM

reviEw]| (/]

Golder Associates Iac.




144110 063-1076.291
PARTICLE SIZE DISTRIBUTION
ASTM D421, D422, D438
PROJECT NAME:  BDP/ The Villages ¥S and Consulting / WA
SAMPLE ID: TP-109 0 Depth: 2-11ft
TYPE: -
12" E a8 B #a ¥0 %40 460 #160  #200
190 + T::::::':'r'::;:"
90
80 \
o 70 A
P 80 \
a \
% sp
5
i
n \=
.
g N
30 5N
[~
™
20 \\
.|
10
M
o i \‘1-—__‘__ : |
1000 100 10 1 0.1 0.01 0.001
Particle size In millimeters
Coarse fine Coarse l Mediom [ Fing Sift or Clay
COBBLES GRAVEL SAND FINES
Partizle Slze Panicle Size
o (mm) % Pasging  Classificalion  Parcentage Muislure Content
12.0° 304.8 100.0
64" 154.2 100.0
2 34" 75 100.0 Cohbles 0.0
0
g 2.5" 63.3 100.0
z -
= 2.8 50 817
@ 1.5" 37.5 T1.2
n
3 Lo 25 8.4
cg 075" 19 48.4 Course Gravel 51.8
‘g 0.375" 9.5 358
; #4 475 8.5 Fine Gravel 19.3
"-‘: 210 2.00 223 Coarse Sand 4.2
‘% #20 0.85 14.8
09: 440 d.43 5.3 Sand 17.0
2 #60 0.25 25
#I0G 0.15 1.8
] #200 0.075 i4 Fing Sand i 3.9
Fines 1.4
[ Deo= 26.33 | Da= 5.47 { D= 0.60 ]
{Cu=D60/D10 = 4£4.0 >4
Ce= 030°2(D10*D60) = 1.9 > 1_
DESCRIPTION:|C-F GRAVEL
some c-f sand, trace silt
TECH TCM

USCS: GwW I

DATE 177712

CHECK M
REVIEW E% 5

Golder Associates Ine.

Fl4



174/10 063-1076.201
PARTICLE SIZE DISTRIBUTION

ASTM D421, D422, D4318
PROJECT NAME:  BDP/The Villages FS and Coosulling / WA
SAMPLE ID: TP-113 0 Depth: 1-5it
TYPE: -
12 3 r [l il M Mo H#20 #40  #50 X100 H200
100 + et e b e e
90
l——i\
80
o, 7O \.\
P s \
S sp (
s N
i ™
40
n \k
% ™,
\.\
20 N -
y
N
10 [
™~
\\H-
0
1600 100 10 1 0.1 0.91 .00t
Particle size in millimeters
Coarse [_ Fine Coane I Medium } Fine Silt or Clay
COBBLES GRAVEL SAND FENES
Pasticle Size Pariicle Size
- (mm) V4 Passing, Classification Parcentlape Maiswre Content
107 304.8 180.0
£.0" 154.2 100.0
g 10" 75 100.0 Cobbiles 0.0
E=]
£ 2.3" 63.5 86.2
z ]
3 2.0" 50 36.2
% B5" 37.5 811
wn
A L.o" 25 §9.2
@ 0.75" 19 655 | ComsoGravel |  34.5
[
H 4.375" 9.5 4715
@ 4 4.5 356 Fine Gravel 208
‘,é #10 2.00 26.% Coarse Sand 8.7
32 20 0.35 0.8
@ #40 0.43 114 Medium Sand 15.5
2 60 0.25 4.3
4100 0.15 18
L #7200 9.675 0.3 Fing Sand 10.5
Fines .9
[ Dg= 1538 Dyy= 2.72 ] D,g= 0.38
Cu= DEGIO = 401 > 4
Ce = DIAH(DIN*D50) = 1.3 > 1

DESCRIFON:{C-F GRAVEL and C-F SAND
trace siit

TECH TCM

USCS: GW I DATE V0

CHECK] TCM

review] {J/

Golder Assoclates Ine. 4



063-1076.201

174710
PARTICLE SIZE DISTRIBUTION
ASTHM D421, 422, D4318
PROJECT NAME:  BDP/The Viltages FS and Consulting / WA
SAMPLE ID: TP-114 0 Depth: 1-7ft
TYPE: -
=2 FOor o ra A 4 B0 #2000 850 BI00 2200
100 +» st et : et oty
. \
0 \\
e, 70
P &0 \
& \
S 50
s
i M
n 40
N
8 N
30
Y
20 <
N |
10 P Sy
"-"""t‘-._____ ol
¢}
1000 100 10 i 0.1 .01 000t
Particle size in millimeters
Coarse Fine Coarse ] Mediom I fine Silt o¢ Ciay
COBBLES GRAVEL SAND FIVES
Parlicle Size Paniicle Size
_ {mm} % Passing  Clagsification  Percenlage Maisture Content
12.0" 304.3 100.0
60" 154.2 100.0
2 3.0° © 75 100.0 Cobbles 0.6
=
E 2.5 61.5 £00.0
z n
T 2.4 50 104.0
& 1.5" 375 94.1
w
8 Lo 25 79.8
@ 075" 19 647 | ComseGrava| 353
[
3 0.375" 9.5 43.0
@ #4 475 | 203 Fine Grave) 35.3
§ #10 . 2.00 20.6 Coarse Sand 3.9
g #20 .85 13.5
o 240 0.43 4.4 Medium Sand 121
= 460 0.25 5.4
#190 .15 34
— #200 T 0.075 2.0 Fine Sand 6.5
Fines 2.0
{ Dap= 18.34 Day= 4.88 D= 0.53 |
Cu=D6DI0 = 1.0 >4
Ce = 030~24D10*D40) = 28 > i
DESCRIPTION:{C-F GRAVEL
same c-f sand, trace silt
TECH TCM
USCS: OwW ! DATE] /710

CHECK TCM

REVIEW %
I

Golder Associates Inc.




14110 063-1076.201
PARTICLE SIZE DISTRIBUTION

ASTM D421, D422, D4318
PROJECT NAME: BDP / The Villages FS and Consulting / WA
SAMPLE ID: TP-114 0 Depth: T7-94t
TYPE: -
[P s 1" 34" g #4 #0 320 #0450 #1000 #z00
100 4 =t —t 1o o + may 4 Tt
@ u8
a0
o, 70
\I
P 60
a \\
s w,
: N
i
P
g9
10 =
) \\
20 P
\'\
10 e
[~
)
1000 100 10 1 0.1 0.01 0.004
Particle size in millimeters
Coarse I Fine Loarse I Medium i Fine - Siior Clay
COBBLES GRAVEL SAND FINES
Parlicle Size Particle Sizc
_ (mm) % Passing  Classilication  Percenlage Misture Cantent
12.0° 304.8 4.4
60" 154.2 100.9
8 3.0° 75 1000 Cabhles 0.0
£ 2.5 63.5 100.0
z 20" 50 140.0
& 15" 37.5 92.4
8 10" 25 873 _
@ 0.75" 19 183 | CouseGrovel | 217
E 0.375" 9.5 62.9
w M| 4715 515 Fine Orave! 26.7
E #10 2.00 0.8 CoarseSand | 10,7
8 #20. 0.85 _ 18
] HAQ {.43 15,5 Medium Sand 253
= #60 035 116
#100 0.15 9.1
A #200 0075 6.8 Eine Sand 8.7
Fines 4.8
| Dgy= 7.95 | Dyo= 0.98 | D= 018 |
Cu =DEI/DIY = 44.3 > 6
Ce = DIG~2(DI10*DAD) = 0.7 <1

BESCRIPTION: [C-F SAND and C-F GRAVEL
little silt

TECH TCM

uscs:|  SPSM ) DATE| U110

CHECK] TCM

REVIEW t g

Golder Associates Inc.



063-1076.201

1/4/10
PARTICLE SIZE DISTRIBUTION
ASTM D421, D422, D4318
PROJECT NAME:  BDP/ The Villages FS and Consulting / WA
SAMPLE iD: TP-115 0  Depth: 1-76t
TYPE: -
12" ¥ o " 34" Kl ] #10 #20 #40 #50 W10 #2040
100 + it ety
90 h\
80 \
¥, 70
P 80
. \
S 50
s
i
40 \
n
g
30 \\
20 \\
10
| |
\“._.
[V}
1000 100 10 1 o1 0.0 0.001
Particle size in millimetars
Coarse E Fine Coarse I Medium 1 Fine Silt or Clay
COBNLES GRAVEL SAND FINES
Pariicle Size Panticle Size
. (mm} % Passing  Classificali Pacentage Moisiure Cantent
12.0" 1043 100.8
6.0 154.2 160.0
E 10" 75 100.0 Cobhles 0.0
E 2.5" §1.5 100.0
z "
= 1.0 50 100.0
s 1.5" 375 318
] Lo 23 6.6
g 0.75" 19 81 | CowmeQravel| 319
F 0.375" 9.5 50.5
° #4 475 504 . | Fine Gravel 177
g #E0 2.00 22.2 Coarse Sand 28.2
3 420 0.85 7.5
L) #40 0.43 2.3 Medium Sand 1%.4
- 460 025 18
#1030 0.15 14
— #2400 0,075 L0 Fine Sand 1.8
Fines 1.0
Dgo= 13.81 ] Dy~ 2.54 i D= 0.98 |
Ca = DEG/DID = 14.1 > 6
Ce = DI AD19*DE0) ~ 0.5 < 1
DESCRIPTION:|C-F SAND and C-F GRAVEL
trace silt
TECH| TCM
USCS: SP f DATE| 17710

CHECK| T¢M

REVIEW

Golder Associates Inc.




1/4/10 . 063-1076.201
PARTICLE SI1ZE DISTRIBUTION
ASTM D421, D422, D4318
PROJECT NAME: BDP / The Villages FS and Consulting / WA
SAMPLE [D: TP-i16 0 Depth: 2-171t
TYPE: -
72" ¥ 2 " 34 8= #4 #o #20 240 K60 R10D  ¥200
100 + ot bt 3 ot gttt
20 \
80 \ \
of 70
P 80
a
S 5g )
s \
1 i
n %
N
g N
30
20 \
\.\
10 <
[~
0 . el
1000 100 10 1 0. 0.01 0.001
Particle size in millimeters
Coarse f Fine Cosrse ] Meedium I Finz Sl or Chy
COBBLES GRAVEL SAND FINES
Particle Size Panticle Size
L (rnan} v Passing Classificalion Percentage Moisiure Contonl
12.0" 304.8 100.0
6.0 154.2 100.0
g 1.0° 75 1000 Cobbles 0.0
£ 2.5" 63.5 100.0
z .
2 2.0 50 6.3
s 1.5" 37.5 76,0
o 1.0" 23 6.1
E 0.75" 9 599 | CouseGravel| 401
& 0.375" 2.5 2.8
% 14 £75 318 Fine Gravel 28.1
g #10 2.00 2.8 Caaxse Sand 110
g #20 9.85 12.1
o §40 0.43 7.1 Medium Sand 137
= HED .25 4.4
4100 .15 15
L #300 0.075 1.3 Fine Sand 58
Fines £3
Deo= 19.11 | Dyp= 4.13 ] D= 0.63
Cu =DE0DI0 = 301 > 4
Co = DIO2A(DIDE0) = 1.4 > 1
DESCRIPTION:|C-F GRAVEL and C-F SAND
trace silk
TECH TCM
USCS: GwW DATE} 1710
CHECK] JCM
REVIEW/
7

Golder Associates Inc.




11410 063-1076.201
PARTICLE SIZE DISTRIBUTION
ASTM D421, D422, D4318
PROJECTNAME:  BDP/ The Villages FS and Consulting/ WA
SAMPLE ID: TP-117 52 Depth: 10-144t
TYPE: -
[ > AR Y7 RV R 7 710 220 M0 860 MO0 H200
160 + + + 3 o e : e
Q0 \-\
a0
o 70
P 60 \
a \
3 s0
s \
' a0 |
n
5 \
.20 \
4
10
0
1000 100 10 1 a1 0.01 0.001
Particle size in millimeters
Coarse L Finc Coarst ] Medlurs i Fing Sih ar Clay
COBBLES GRAVEL S5AMD FINES
Panticle Size Particle Size
_ {mm} % Passing  Classification  Percentage Moisture Cantenl
12.9" 304.8 110.0 2.i0
6.0" 154.2 14000
g 3.0 75 100.0 Cobbles 0.8
=]
IEE. 25" 63.5 109.0
g 2.0t 30 100.0
s 1.5" 37.5 100.0
8 10" 25 100.0
a 0.75" 19 100.0 | CoarseGiavel 0.0
[13
H 0.375" .5 100.0
g B4 4,75 100.0 Fine Gravel 0.0
g HEO 2.00 29.9 Coarse Sand 6.1
g #20 0.85 99.8
7] #40 0.43 99.4 Medium Sand 1.5
2 460 0.25 90.3
#100 0.15 41.0
| #200 0.075 12.4 Finc Sand 87.0
Fines 12.4
P Dgo= 0.18 | Dgo= 0.11 | Dyp= #N/A |
Ca=DEODI0 = #NIA ANIA
Ce = D3O U(DLE*DE0) = #NIA #N/A
DESCRIPTION:|C-F SAND
some sl
TECH TCM
USCS: ™M DATE /7110

CHECK TCM

Golder Associates Inc.

review| (fL
7x




1410 163-1076.20%

PARTICLE SIZE DISTRIBUTION

ASTM Pd21, D422, D4318
PROJECT NAME:  BDP/The Villages FS and Censulting / WA
SAMPLE 1D: TP-117 S-3 Depth:  14-20ft
TYPE: -

]
*

2 1" 3 38" L #Ho a20 240 #60 #1000 #20
— " ) z o s
t % =t =77

T ¥ y

100

i \

BO

->

BO g \
50 - \

40 ]

30 -\

20 ki

7= T I - R - |

G

Mo

1C00 100 10 1 0.1 001 0.001
Particle size in millimeters

Coarse | Fine Cparse ! Medium I Fine Sill or Clay
COBBLES GRAVEL SAND FINES
Parlicle Size Particle Size
- {mm} % Passing Classification Percantage Mnistare Content
12,0 304.3 1000 1,56
6.0° 154.2 100.0
'§ 3.0° 75 100.0 Cabibles 0.0
E 2.5 63.5 100.0
132 2.0 50 93.0
5 1.5 7.5 78.0
ﬁ 14" 25 60.6
@ 0,757 19 548 | CommoGravel| 452
5 0.375" 9.5 43.2
a # 475 376 Fine Gravel 17.2
g #10 2.00 323 | CoarseSand 48
g #20 0.85 219
w #40 0.43 9.7 Medium Sand nl
> 60 0.25 44
gio0 | ol 20
- 4200 0.075 13, Fine Sand 8.4
Fines 13

| Dg= 24.30 | Dye= 1.80 | D= 043 ]
Cu=D50D10 = 56.1 >4
Co = D30 (DIA*D6) = 0.2 <1

uEscmmoN:lc-F GRAVEL and C-F SAND
frace gravel

TECH TCM

USCS: GP ’ ' DATE} /WD

CHECK| TICM

REVIEW

Golder Associates Ine.




14 ’ _063-[076.20]
PARTICLE SI1ZE DISTRIBUTION
ASTM D421, D422, D4313
PROJECT NAME:  BDP/The Villages S and Consulting / WA
SAMPLE ID: TP-118 0 Depth: 14-19.5ft
TYPE: - -
t2 3 2 ™ 34" i # W0 #i0 #0 o0 #500  B200
100 + by~
90
80 \\
o, T0 \
P 60 \
a
S 50
s N
i N
I,
n 40 "
™~
g
30
20 h
N
N
iG
e
0 = .
1000 100 10 1 o1 0.01 0.00%
Patticle siza in millimeters
Curs.:—[ Fine Course i Medium I_ Fing Silt or Clay
COBBLES GRAVEL SAND FINES
Particle Size Particle Size
- {mm) % Passing Classification Parcenlage Moisture Content
t2.0n 3048 100.0
6.0 154.2 1008
£ .00 75 1000 Cobbles 0.0
E 2.5" 6.5 100.9
b4 "
z 2.0 50 100.0
.3 1.5" 17.5 33.8
']
8 1.0 23 2.8
'E 0.75" 19 64.5 Coarse Gravel 35.5
& 0.375" 9.5 48.9
i #4 475 | 388 Fine Gravet 25.7
§ #10 2400 29.0 Coarse Sand 8.9
c-;:.‘i- #2{ .85 224
@ 440 0.43 0.6 Medium Sand 19.3
= H50 0.25 3.3
#1080 615 1.4
_— 200 G075 (M1 Fine Sand 0.6
Fines 5.0
Dgo= 15.55 i Dap= 2.01 [ D= 0.40 |
Cu=D60/DL0 = 38,4 >4
Cc = D3G"2(D10* DE0) = 9.6 <1
DESCRIPYION:}C-F GRAVEL and C-F SAND
trace gravel
TECH TCM
USCS: GP | DATE]  110/10
CHECK|  TgM
review| [/
I4

Golder Associates Inc.




063-1076.201

1/4/10
PARTICLE SIZE DISTRIBUTION
ASTM D421, D422, D318
PROJECT NAME: BDP / The Villages F5 and Cousulting / WA
SAMPLE ID: TP-119 0 Depth: 2-7it
TYPE: -
1 ¥ o raye ¥ #o w0 840 ¥G0 2100 AZ00
1060 i:::—:::' + ot pposrf et
g \
80 \
n
u, 70 \
P &p \\
. N
8 g0
s \
i W
40 S
n M
g N
30
20 ™ :
10 = —
N\"*'-_
]
1000 100 10 1 [vX] [P R43] 0.001
Particle size in miliimeters
Coarie I Fine Coarse I Medium | fine Siltar Clay
COBBLES GRAVEL SAND FINES
Particle Size Particle Size
— {mm) % Possing Classification Percentage Moisture Content
120" 304.8 100.0
6.0" 154.2 110.0
g 1.0 75 140.0 Cobbles 0.0
£ 25" 63.5 100.0
z "
3 2.0 50 18.8
& 1.5" 375 71.9
g Lo" 25 604
g 0.75" 19 546 | CosmeGravet|  d5.4
3 0.375" 5.5 4.9
o #1418 31 Finc Gravel 223
§ #10 2.60 19.4 Coarse Sand 12.9
g #20 0.85 8.4
a): Hd) 0.43 1.9 Medium Sand 15.5
= 60 0.25 2.6
#100 0.13 2.1
L #200 0,075 1.7 ¥ine Sand p 4
Fines 1.7
i D= 24.48 | Dy 4.08 | Dyo= 0.98 !
Cu = DED1 0= 255 >4
Ce = DML DIG* D60) = 0.7 < |
DESCRIPTION:|C-F GRAVEL and C-F SAND
trace gravel
TECH| TCM
USCS: GP l DATE 171G

CHECK| TCM

REVIEW

Golder Associates Inc.




12519 063-1076.201
PARTICLE SIZE DISTRIBUTION

ASTM D421, D422, D4318

PROJECT NAME:  BDP / The Villages FS and Consulting / WA

SAMPLE ID: TP206 0 Depth: 18ft
TYPE: -
2 ko r ™ am* #a #o #20 M0 H6D #1000 X200
100 + T M mn | wwrs o L L $ bt
80 'm_.
80 \
o 70 \
P &0 AN
a ™
L
g 50 -
s
i \*\
406
n \
g
30 s
g \\
106
\""“-o—_-
o - - 1l
1000 100 10 1 0.1 0.04 0.001
Particle size in millimeters

Coarse Fing Coarse l ‘Madivm | Fine Silcor Clay
COBBLES GRAVEL SAND FINES
Particle Size Panlicle Size
— {mm} % Passing Chssification  Percenlage
12.0" 304.8 100.0
5.0° 154.2 100.0
& 307 75 100.0 Cabbles 0.0
E 2.3" 63.5 87.8
z 260 50 87.0
& L5 175 370
g 10" 25 750
a 0.75" 19 68.0 [ CoazeGravel| 328
H 0.375" 9.5 s6.4
g #4 4.75 56.0 Fine Gravel 18.1
g #10 2.00 432 Course Sand 6.8
g #20 0.85 29.3
() 440 4,43 39 Medium Sand 39.2
= Ha0 0.25 L7
#100 0.15 1.2
[_ #200 0075 0.9 Eine Sand 3.1
Fines 1.9
[ De=11.79 [ Djy= 0.86 i D= 050 |
Cu = DE0DLID = 2346 > 4
Ce = DI 2HD 10 DED) = .1 <1
DESCRIPTION:|C-F SAND and C.-F GRAVEL
TECH T™
USCS: GP [ DATE| #25/10
’ CHECK| FecM

REVIEW] (f]
Golder Associates Inc. v



$63-1076.201

Golder Associates Inc.

1/25/10
PARTICLE SIZE DISTRIBUTION
ASTM D421, D422, D4318
PROJECT NAME:  BDP/ The Villages FS and Consulting / WA
SAMPLE ID: TP207 83 Depth: 18.50c
TYPE: -
12 ¥ooxr LT T #10 0 H0 ¥S0 MO0 4200
100 + b —— e e e  /xm L T
90
80 %
'\\
% 10 5]
\.\\
P &0
a \'\
5
50
5 \~
i
40 ki
n
g
30
20 \
10 \'\\k
el L
0
1000 100 10 1 o1 0.04 0.001
Particle size in millimeters
Coarsg Fine Coarse i Medium | Fina Silt or Clay
COBBLES GRAVEL SAND FINES
Particle Size Pantiele Size
o {mm) % Passing  Classifiestion  Percentage
20" 304.8 1000
6.09" 154.2 100.0
g 3.0" 75 100.0 Cabbles 0.0
a2
E 25" 635 32.8
=4 1
2 2.0 50 52.8
& 1.5 37.5 82.8
oy
k] 107 25 800
o 0.75" 19 75.6 | CoaseGravel| 244
[
3 0.375" 9.5 67.4
@ #4 4.75 61.2 Fine Gravel 14.4
& #10 200 558 Coarse Sand (X
=
2 #20 0.35 43.4
W #40 0.43 13.8 Medium Sand 42.0
= 60 0.25 58
2160 0.15 3.2
L. #200 1.075 13 fine Sand 11.5
Fines 23
| Dea= 3.92 ] Dag= 0.62 | D= 0.33
Cu=D60DI0 = 119 > &
C¢ = DIO-2(D10*060) = 0.3 < |
DESCRIPTION: |C-F SAND and C-F GRAVEL
TECH T™
USCS: SP i DATE| 1/25/18
CHECK|  JoM
reEview] 4]
vy



1725/10 163-1076.201

PARTICLE SIZE DISTRIBUTION

ASTM b421, D422, D4318

PROJECT NAME: BDP / The Villages FS and Consulting / WA

SAMPLE ID: TP207 S-4 Depth: 21ft
TYPE: -
17 » 2 e s m #10 0 MO S0 100 20
100 + 4——— Tt + fmr t—t—TH—h—
a0
80 \ i
N
o, T0
N
P &b A
a \\‘
S &0 \
8
i \“
n 40 \
g
30
20 \
10 N
L
0
1000 100 10 1 o1 0.01 a.001
Particle size in millimeters

Ciragia Fine Coarss l Medium i Flae Sl er Clay
COBBLES GRAVEL SAND FINES
Partizle Size Particle Size
_ (mm} % Passing Classification  Peycenlage
2.0 304.8 106.0
.07 154.2 1000
% 1.0 75 100.0 Cubbles * 0.0
g 2.5" 63.3 100.0
% 2.0" 50 100.0
«E L.5® 373 1000
3 10" 25 160.0
“ 0.75" 19 881 | CoaseGravet] (13
g 2.375" 9.5 13.0
g 4 475 | 605 . | FinecGrvel 216
{:5 Hio 2.00 52.6 Coarse Sand 1.9
s 20 0.35 41.9
u): 4 0.43 14.3 Medium Sand 8.3
= #60 025 6.0
#100 0.15 3.9
L 2200 0.075 3.0 Finz Sand 11.3
Fines 3.0
( Dgo= 4.47 ! Dyo= 0.83 | D=032 |
Cu =DE0DI0= 139 > 6
Co= DM ADIO*D40) = 0.3 <1
DESCRIPTION:|C-F SAMD and C-F GRAVEL
TECH ™
USCS: st | DATE{ 1125/10

CHECK| M

REVIEW }gl.

Golder Associates Inc.



Golder Associates Inc,

MOISTURE DENSITY CURVES
ASTM D 698 & 1557
PROJECT TITLE BDP / The Villages FS and Consulting TEST TYPE | 1557 er Percentage Limits for D 4718 E
PROJECT NUMBER 063-1076.201 PROCEDURE | MEFHOD C_NON ASTM |
SAMPLE IDENTITY Proctor 108 |
SAMPLE TYPE
’ TYPE COMPACTOR PREPARATION METHOD A: 20% OR LESS RETAINED ON #4
MOLD NUMBER Labrewmold
MOLD WEIGHT (gm) 5601.00 METHOD B: > 20% RETAINED ON 44 AND
MOLD DIAMETER (in) 6.006 TYPE PROCTOR 20% OR LESS RETAINED ON 378"
MOLD HEIGHT (in) 4.587
MOLD VOLUME (cu.ft) 0.0750 METHOD C: > 20% RETAINED ON 3/8" AND
10 -1bf. RAMMER WITH 18 INCH DROP <30% RETAINED ON 3/4"
- WATER CONTENT COARSE TOTAL TOTAL WEIGHT BEFORE PROCESSING AND PERCENT RETAINED
FRACTION SAMPLE
Wt Tare & Soil (Wi} 137,50 TOTAL WEIGHT, WEY { COARSE & FINE) | 61i22.00
Wt Tare & Soil (W2} 323.50 TOTAL WEIGHT, DRY ({ COARSE & FINE )| 57477.59
Wt Tare (W3} 162,70 WEIGHT RETAINED ON # 4 SIEVE {WET) £.00
W1 Moisture (Wi=W1-W2) 0.00 14.00 WEIGHT RETAINED ON 3/8" SIEVE (WET)
Wt Bry Soit (W3S=W2-W3) 0.00 220.80 WEIGHT RETAINED ON 34" SIEVE (WET) | 27481.00
Water Content {dec} {we=W4rWs) 0.0634 PERCENT RETAINED ON #4 SIEVE (DRY) 0.00%
Water Content (%) (WArW5)*100 6.34% PERCENT RETAINED ON 38" SIEVE(PRY)| 0.00%
PERCENT RETAINED ON 34" SLEVE (DRY) | 47.81%
POINT RESULTS (FINE) 1 | 2 I s [ s | s | 7 |
Wit Soil & Mold W1y | 1027200 10503.00 10676.00 10702.00
Weight of Mold wz| 369100 5691.00 5691.00 5691.00
Wi, Of Wet Soil (W3=W1-w2){ 4581.006 4812.00 4985.00 5017.00
Wet Density, wd (pef} {W3/453.6Vm) 134.60 141.39 [46.47 147.41
WATER CONTENTS
W1 Tare & Soil wa [ 362.90 462.40 568.50 570.80
Wi Tare & Soil ws) | 34960 435.30 523.50 516.50
Wt Tare wey | 10050 105.10 90.50 #9.20
Wt Moisture {(WT=Wdi-W3) 13,34 27.40 44,60 54,30
Wit Dry Soit (WE=W5-Wg) | 249.10 330.20 433.40 427.30
Water Content (%) (W7/WB}*100 5.34% 3.21% 10.29% 12.7t%
Dry Density {pcf) (wdi{1+wc)) 127.3 130.7 132.8 130.8
MAXIMUM DRY DENSITY (pef) [ X] DESCRIPTION
OPTIMUM MOISTURE CONTENT {%} 101
Corrected Maximem DBry Density (peh 146.7
Corrected Optimum Moisture (%) 53 USCS I
Specific Gravity And Absorption of Coarse Agpregate - ASTM C 127-88
Weight of Oven Dry Sample (gm} A LL -
Weight of Saturafed-Surface-Dey (gm) B PL -
Weight of Satorated Sample in Water  {gm) cC 4 -
Absorption of Oversize Particles (%) |(B-A)A{*100 MC §.34%
Bulk Specific Gravity ALB-C) | ] }
TECH ™
AVERAGE ABSORPTION DATE| 12510
AVERAGE BULK SPECIFIC GRAVITY 263 CHECK | JCM
REVIEW %




MOISTURE / DRY DENSITY CURVE

Golder Associates Inc.

D 1557 METHOD C
135
2EROMIR Vbibs EURVES
134 \ \ =g \9\ Gu$2 GL= ;
\ L
133 \ A \
\\ Lo IR M 1‘/
\ \ i b
132
\ \\ \
= 13 \ N
a * ¢
- N
£ 130 N N
2 N \
Zz
i \ K
g 129 \ '\\
5 \\ N \
128 \ \ \\
P \ A N
\\ \\ \\
127 A . N
\\ \\ \
126 N N
\\ \\
125 A A
4% 5% 6% T% 8% 9% 10% 11% 12% 13% 14%
MOISTURE CONTENT %
MAXIMUM DRY DENSITY (pcf) Beyond the Upper Percentage Limits for D 47
OPTIMUM MOISTURE (%) N0 CORRECTION REQUIRED
SAMPLEID| TP-/pg S5-I L1 -
SAMPLE TYPE 0 PL -
SAMPLE DEPTH 0 PI -
DPESCRIPTION|C-F GRAVEL
USCS|GW I
BDP / The Villages FS and Consulting TECH] TM
063-1076.261 DATE| 125/
CBECK
REVIEW[Z(
v




063-1076.201

1/25/10
PARTICLE SIZE DISTRIBUTION
ASTM D421, D422, D4318
PROJECT NAME:  BDP/ The Villages FS and Consulting / WA
SAMPLE ID: Proctor Sample 72 -/0g 0 Depth: 0
TYPE: -
1 ke 'y ™ 34" s B4 g 220 #0  #80 S0 F200
100 + T N : N i AL
a0
a0 \
% 70 \
P 80 \
a \ ,
S 50 L :
s \
i i
n [13]
N
g N
30
™
20
10 NG -
\."""-1—.._#
0
1000 100 10 1 [N a.01 4001
Particle size in millimeters
Course l Fine Coarse l Medinm I Finc Silior Clay
COBBLES GRAVEL SAND FINES
Particle Size Palicle Size
- {oan} ¥ Passing Classification  Percentage
12.0" 104.8 100.0
. 6.0 154.2 100.0
§ 30" 75 100.0 Cobbles 0.0
E 2.5 63.5 100.0
z .
3 2.0 50 100.0
& 1.5 3.5 83.2
g Lo 25 75.1
E . 0.75" 19 652 | CoaseGravel] 348
3 0.375" 5.5 43.3
v #4 475 306 Fine Gravel 4.6
§ #lo 2.00 19.7 | Coarse Sand 10.3
: #20 0.85 10.9
“-f #4q 0.43 59 Medium Sand 13.9
2 460 0.25 38
#1006 0.15 1.1
L #200 0.075 2.4 Fine Sand 33
Fincs 26
[ D= 1613 | Dy~ 453 | Dp=075 |
Cu= D601 = 2.5 >4
Cc = DIM(DI0*D60) = 17 > |
DESCRIPTION:|C-F GRAVEL
) TECH| M
uscs:}  GW | DATE| 1725110
CHECK| A~JCM
REVIEW, :

Golder Associates Ine.

A




J

GRAIN SIZE ANALYSIS - MECHANICAL

§ W Ry N [ S

Date Project Project No, Soit Description
122412007 Villages at Black Diamond KGO80601A Gravel with sand, trace silt
Tested By Location EP No Depth
KME/CDF Parcel D- IT4 g
Wit Of wet sample + Tare 10260
Wi. of Dry Sampie + Tare 8920
Wt of Tare 664.35 Moisfure % 3.7
Wi, of Ory Sample - 9255.85
After Wash Weight + Tare 9750
- Specification Requirements
Sieve No. Diam. (mm) Wit. Retained (g) | % Retained % Passing Minimtm Maximum
3.5 20 0 . . 0.0 100.0 - .
3 76.1 0 0.0 100.0
2.5 64 [ 0.0 - 100.0
2 50.8 989 10.7 89.3
1.5 38.1 2368 25.6 74.4
1 25.4 4038 43.6 56.4
3/4 19 4870 52.6 47 .4
3/8 9.51 6574 71.0 29.0
#4 4,76 7495 31.0 -18.0
#38 2.38 8040 86.9 13.1
#10 2 8165 88.2 11.8 '
#20 0.85 BS55 924 7.6
#40 0.42 B775 a4.8 52
#6560 0.25 8925 96.4 3.6
#100 0.149 5030 97.6 2.4
#200 0.074 2080 98.1 1.9
US.STANDARD SIEVE NOS.
3 304" ‘NC.4 NO.16 NO.40 NO.200
100
\
80 \
g .
& 60 LY
iucd,
§ 40 S :
\\
20
0 N T : =
100 10 1 0.1 0.01

Grain Size, mm

ASSOCIATED EARTH SCIENCES, INC.

911 5th Ave., Suite 100 Kirkland, WA 98033 425-827-7701 FAX 425-827-5424




APPENDIX D
GROUNDWATER ELEVATIONS
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APPENDIX E
HORSESHOE LAKE INFORMATION
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