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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 Property, 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
Platis 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 Plat C Preliminary Plat. This figure also has a key map of The Villages 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 E1).
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 Diamond 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 Villages 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 Viilages 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 Results of
Subsurface Exploration and Laboratory Testing, Stormwater Infiltration Evaluation, Villages
Phase |, 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 s 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 Memo

Washington dated April 21, 2010, therportion of this preliminary plat site within Stormwater
Management Zone 1 lies within Zone 1C. Groundwater from Zone 1C 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 1Cis 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 portion 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

P e n
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ermitted aspartof T nase 1A Preliminary Plat.
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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 basins,
including Stormwater Management Zone 2, that drain towards Lake Sawyer. As such, Triad
proposed that runoff from rooftops in the Stormwater Management Zone 2 portion of the
preliminary plat be used to maintain wetland 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 tributary 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 Villaées 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 guality 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
Plat 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 C 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 Dogwood 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 annual average volume of
runoff that is 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 tributa ry to
Lake Sawyer. Stormwater will be discharged into the wetland buffers via a flow dispersal
trench per City of Black Diamond standard drawing SD-15 in City of Biack 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, Soils,
and Ground Water for The Villages dated September 26, 2008, prepared by Associated Earth

Sciences, Inc. (See the Table 1 below).
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TABLE 1: AVERAGE ANNUAL VOLUMES BY LAND COVER

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

Qutwash
Forest 4.50 1.59 2.92 0.00
Till Forest 4.50 1.59 1.39 1.52
Outwash Grass 4.50 141 291 0.18
Till Grass 4.50 141 1.39 1.70
Impervious 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

%
reacn

~+

he lower aquifer and not the wetland and are therefore not inciuded in the wetiand

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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The Villages Master Planned Development - The Viilages Phase 2 Plat C- Preliminary Drainage Memo

equivalent impervious area that would create the same average annual volume of runoff as the

existing forested condition, based on the AESI 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 Volume
(AC) (ACFT) (ACFT) (ACFT)
QOutwash
Forest 0 0 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
AreaTo be Total
Deveioped Recharge Runoff Volume
(AC) (ACFT) (ACFT) (ACFT)
Outwash
Forest 0 0 0.00 0
Till Forest 11.7 0 17.78 17.78
Total 11.7 0 17.78 17.78
Table 4: Equivalent Impervious Area
Forested Equivalent Stormwater
Runoff Impervious Management
Basin Basin Area Volume Area Zone
acres ac-ft ac
Wetland TOS 14.9 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 Memo

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

-
3
-

than being conveyed off-site t

~ a8

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 9% of the total runoff volume will be routed to an
underground gravel infiltration gallery via an overflow riser. The gravel infiltration 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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Appended on: 09:37:11 Friday, November 01, 2013
Warning, History file is now 0.54 MB in size

I Acre Impervious Event Summary

Event |Peak Q (cfs)“Pcak T (htﬂ[ﬂyd Vol (zlcft—)llArea (ac)]L‘v‘lethod”Raintypel
[100year| 1.0315 | 800 | 03553 | 1.0000 | SBUH |[TYPE1A]

Record Id: 1 Acre Impervious

[Design Method | SBUH |[Rainfall type | TYPEIA |
Hyd Inty ][ 10.00 min |[Peaking Factor | 48400 ]

IAbstraction Coeff T[ 0.20 |
[Pervious Area (AMC 2) | 000ac |pcIa | 100ac |
[Pervious CN | 000 ]pcen ] 9800 ]
|Pervi0us TC [[ 5.00 min “DC TC —|L 5.00 min |
‘ Pervious TC Cale |
! Type || Description ” Length || Si()pe—|L Coeffjl Misc “ 1T I
iFixed Mn Tc of 5 min I |5.00 min ]

Pervious TC | 5.00 min

Directly Connected CN Cale

|

| |
| Description || SubArea | Sub cn ]
| Impervious surfaces (pavements, roofs, etc) | 1.00ac | 98.00 |
| DC Composited CN (AMC 2) | 98.00 |
| Directly Connected TC Cale ]
| Type || Description —IL Length | Slope IL Coeff —|| Misc “ TT |
IFixed “Min Tc of 5 min l |5.00 min l
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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 | 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 elevation 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 recessional outwash was present in
the southeast corner 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 conclude with recommendations for future work.

: ,? .
% Golder
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1.0 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:

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

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

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

Explorations completed for the previous Golder and AESI reports have been included on Figures 1 and 2,

and were used in the interpretations 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
multi-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 most 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 evaluating 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.

042110jgj1_Subsurface Exploration and Laboratory Testing Report.dacx
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20 FIELD INVESTIGATIONS

2.1 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 Utilities using a Komatsu 308 track-
mounted excavator, 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 test pits were excavated to delineate the thickness of Qvr 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 to the site to excavate an additional eight test pits (TP-201

nese expiorations were compieted in the norihwesi poriion of ihe siie 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 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 additicnal 15 test pits (TP-301
through TP-315). These explorations 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 shown on Figures 1 and

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

=Z %
- Golder
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depth of 50 feet below ground surface and completed as a monitoring well. The borehole 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 encountered in TP-117. The

geologic units encountered in the borehole are:

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

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

B 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 till,
possibly the top of the Qpog, or 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.

5

% Golder
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3.0 SUBSURFACE CONDITIONS

31 Soils

Please refer to the test pit logs 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 areas of the site such as
the abandoned gravel pit area and the many gravel roads.

# 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.

B Following grading of the site, the thickness of the Qvr in areas of the southeastern portion
of the site will be reduced io less than six feet. These areas may not be suitabie for the
development of rain gardens because of the reduced thickness of Qvr. 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 completed for this study (TP-102, TP-103, TP-105, TP-106, TP-108,
TP-109, TP-113 through TP-116, 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 | 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 glacier
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 till 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 exposing a
permeable Qpoglic outwash unit, thus leaving it in direct contact with the overlying Qvr
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 till unit in test pits TP-206 and TP-207 (proposed stormwater pond

042110jgj1_Subsurface Exploration and Labaratory Testing Report.docx
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area). The unit was described as medium to 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.

B |ce Contact Deposits (Qvic) — Test pit TP-110, encountered a stratified 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 type was not found in any of the other explorations 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 sail units may be more gradual. Soil conditions between
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, Golder should be requested to reevaluate the recommendations

of this report and to modify 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:

042110jgj1_Subsurface Expioration and Laboratory Testing Report.docx




April 2010

6 063-1076-001.202

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, 2009.

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-119 14.5 Perched on till.

TP-201 12 Seepage rate noted as heavy.

TP-203 15.5 Water seepage observed within the Quvr, till was not encountered

TP-204 16 Perched on till.

TP-207 12 Perched on till.

TP-301 18 Seepage from till seams

TP-302 13to 16 Perched on till

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

TP-304 13 Perched on till

TP-305 9 Perched on till

TP-306 15 Perched on till

TP-309 10to 12 Seepage observed in till

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

TP-311 20 Seepage observed in till

TP-312 15to 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 Laboratory Tasting Report.docx
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4.0 LABORATORY TEST RESULTS

Grain size analyses were performed on 21 representative samples of recessional 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 anticipate that the material tested will be excavated and used for structural fill 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 not accurately represent all the soil types observed in our

explorations; for example, no till samples were tested.

,r.i ,?
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5.0 SUMMARY OF SIGNIFICANT FINDINGS

H Most of the proposed Phase | area is underlain by recessional outwash (Qvr) 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 Qur thickness will be insufficient to support infiltration following site
construction grading. Measured groundwater levels to date in the Qvr do not appear to
adversely impact anticipated rain garden infiltration plans.

B There appears to be a northeast-southwest trending, low ridge of till below the Qur that
may act as an east/west groundwater divide in the shallow Qvr aquifer in Phase |. The
approximate location of the ridge is illustrated on Figure 2. The elevation 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 | Qur aquifer
does not appear to drain toward Horseshoe Lake.

B TP-117, in the southeast corner of Phase | was terminated in Qvr 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 to
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 Qvr. The boring indicated about 27 feet of Quvr 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 monitoring 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 layer separating the Qvr from permeable Qpog;:. 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. (AESI) test pits EP-56, 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 Qpog,.. Several of the AESI logs describe the top of the
Qpog as being silty and clayey. The description seems to have more in common with a
till than a coarse outwash (as the Qpog;. is described by AESI). The till contours in the
outwash channel south 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 Quvr and permeable Qpog;.,
we recommend that planners anticipate having to excavate and remove a till layer in
order to expose the permeable Qpog;. in the proposed Phase | infiltration pond. The
infiltration test data reported in the AESI 2009 report from test pit IT-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 infiltration rate based on the D,y values. Therefore, we recommend that
additional infiltration tests be completed.

8@ The stratigraphic contact between the Qvr and till shown on AESI 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 boring
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.

8 The stratigraphy in AESI 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-8 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
completed 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-9 appears to reflect shallow interflow.

r’_ T
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6.0 PHASEIPARCEL

Groundwater in the Phase | parcel occurs as a thin saturated zone in the Qvr above the till contact.
Within the Qur, the groundwater elevation fluctuates about 6 to 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 observed 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 Qvr 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 536 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 only over short periods of time (i.e. 1 to 2 weeks per year; Figure D-1).

Based on the observed groundwater elevations, groundwater flow in the Qur 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
to 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 idge. Groundwater flow across the till ridge under these
conditions is estimated to be less than 20 gpm.

Some moist to wet materials were observed in the pre-Vashon materials below the Qur in MW-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 Qvr that covers nearly all of Phase | was tested by AESI (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 | (Figure 2). The field measured test results of
>200 inches per hour are not surprising given the coarse, clean nature of the Qur 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 lll “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/nr. 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 in/hr. The short term rate is used in this case, without factoring, because the
overlying imported sail 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 |,
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 on 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.

o G =
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7.0 PHASE | STORMWATER POND

Although not depicted on Figure 2, the proposed location of the Phase | stormwater treatment and
infiltration pond will be in the outwash channel 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 (east 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 | stormwater pond occurs in the Qvr and in the underlying
Qpog1.. 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 Qur is underlain by till. AESI 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 Qur are around 534 to 536 feet (March 2010). Groundwater in these test pits
occurs in the Qvr, 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-9 reflected groundwater
elevations in the Quvr, the groundwater elevation would be at or near the ground surface in the vicinity of
test pits TP-301 though TP-305, inclusive. This has not been observed. The groundwater elevation
difference between MW-9 and the adjacent test pits and pond suggests that MW-3 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 Qur is about 5 to 17
feet thick. The Quvr is underlain by till or a sticky, silty to clayey sand and gravel that is logged by AESI as
Qpog1. This material appears to be relatively low permeability based on the description in the AESI 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.

g :%
Golder
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Groundwater in the Qur in the area of the pond appears to flow to the south based on groundwater
elevations in the test pits. Overall, it appears that Qvr groundwater on the east side of the till ridge flows
south through the pond area. The north/south groundwater divide in the Qur aquifer in the vicinity of
MW-9 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 Qur in the area of the pond

The groundwater elevation in the underlying Qpog1. aquifer is at an elevation of about 480 to 495 feet
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 Qpog, 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 runcff 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 on 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 weliand where it iniersected 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 slope near
test pit TP-305. Some mincr 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 shallow
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 adjacent to the pond

and permanent collection and conveyance can be installed.

7.3  Existing Infiltration Test Results
AESI performed infiltration tests in test pit [T-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 infiltration 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 feet, 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.

—~>

5 %
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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 silty 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 to about 7.2 feet 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 above 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 13.6 feet
above the pit floor, the water level in the pit is within the Qvr materials and some of the water may be
discharging to the Quvr.

Additional exploration and infiltration testing in the area of the proposed stormwater infiltration pond is
recommended. At a minimum we recommend that three borings be advanced in the area of the

infiltration pond to explore the thickness of the clean 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 appear

=
w

to be suitable

based on thickness and other factors.

?Golder

L7 Associates
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8.0 HORSESHOE LAKE

Horseshoe Lake is a shallow lake 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
1991, 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 Black
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 groundwater elevations for nearly wells, are included in

Appendix E. The elevation of Horseshoe Lake fluctuated between about 498 and 513 feet between 1999

P TH L.
I

0. Historic information suggests that ihe iake elevation may have been as high as 516 to 517 feet

el AN
and 20
1

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 runoff within the surface water catchment of the lake,
and groundwater discharge to 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 lake
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 Qvr
discharges to the lake. The groundwater catchment of the lake is controlled by the topography of the low
permeability layer (till and other units) that directly underlie the Qvr. 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 elevation responds quickly to significant precipitation events in the fall

and winter indicating a significant contribution from the localized groundwater catchment area.

8.1 Horseshoe Lake Flooding
We looked more closely at the annual water year precipitation records for the years that the lake level
rose over elevation 511 feet (elevation of floading 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
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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 words, 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 see if the difference in lake level could be
explained. In water year 2000 the totai precipitation was approximately 65 inches and the maximum lake
level was only 507.5 feet. In water year 2007 the precipitation was 58 inches (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 Qvr 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 flocd elevations being reached. We do not have sufficient data to analyze
this hypothesis.

Groundwater elevations in the Qvr 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 Qpog1. 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.
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9.0 RECOMMENDATIONS

Design of the Phase | infiltration pond will 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 Qpog1. materials. We recommend the following

explorations in the infiltration pond footprint:

H 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

@ 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.

@ Completion of three borings to 10 feet below the water table in the Qpog1. materials to
confirm the geologic 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
hydraulic 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.

: -T;?
- Golder
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10.0 CLOSURE

This report was completed in substantial accordance with the scope of services outlined in Work Order
V-01 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 | of Villages.
Additional 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, please do not hesitate
to contact us at (425) 883-0777.

GOLDER ASSOCIATES INC.

James G. Johrtson, L.G,, L.E.G. Michael Klisch, L.G., LH.G.
Principal Senior Project Hydrogeologist

[ Michael P. Kisch |

éj Golder
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APPENDIX A
LEGEND / GOLDER TEST PIT AND BORING LOGS



Unified Soil Classification System (USCS)

Component Definitions by Gradation

Silt and Clay Descriptions

Descriplion Tm‘:znl::jf:d
Silt ML (non-plastic)
Clayey Sitt | CL-ML (low plaslicity)
Silty Clay CcL
Clay CH
Plastic Siit MH
Organic Soils OL, OH, Pt

(c) Refer to text of ASTM D 1586-84 for a definition of N; In normally consolidated coheslonless scils. Relative Density
terms are based on N values corrected for overburden pressures.
(d) Undrained shear strength = 1/2 unconfined compression strength.

Qualitative Descriptive Terminology for
Moisture Content

Dry No discemible moisture present
Enough moisture present to darken
Damp | the appearance but no moisture on
malerials adheres to the hand
Moist | Will moisten the hand
Wet Visible water present on materials

on log.

Soil Classification c L Size R
Criteria for Assigning Group Symbols and Names Generalized Group amponen Sl
Descriptions
Boulders Above 12 in.
GRAVELS CLEAN GRAVELS GW | Well-graded Gravels
More than 50% of Less than 5% fines GP | Poorly-graded gravels Cobbles 3in.to 12 in.
coarse fraclion .
relained on No. 4 GRAVELS WITH FINES | GM | Gravel and Silt Mixtures Gravel 3in. to No. 4 (4.76mm)
COARSE-GRAINED Sieve More than 12% fines Coarse gravel | 3in.to3/4 in.
SOILS More than 50% GC | Gravel and Clay Mixtures Fine gravel | 3/4in. 1o No. 4 (4.76mm)
el onlo. 20 — CLEAN SANDS SW | Well-graded Sands
: Less than 5% fines Sp | Non-plastc an Sand No. 4 (4.76mm) to No. 200 (0.074mm)
50% or o of Low-Poorly-graded Sands | Coarse sand | Ne. 4 (4.76mm) to No. 10 (2.0mm)
EOSEe fmcioe SANDS WITH FINES | SM | Sand and Silt Mixtures Medium sand | No. 10 (2.0mm) to No. 40 (0.42mm)
passes No. 4 Sieve o Fine sand No. 40 (0.42mm) to No. 200 (0.074mm)
More than 12% fines | 5¢ | sand and Clay Mixtures wa RS S
" CL | Low-plasticity Clays Silt and Clay Smaller than No. 200 (0.074mm)
SILTS AND CLAYS INORGANIC ML L”“"'_g‘l: ﬂ“c,argi .
léiguid limit less than B it
Plasticity Organic Clays Sample Types
FINE-GRAINED SGILS ORCANIE OL | Non-plasic and Low-
15:"/;] or r;éxre passes v :%Z—s;:‘—’—;im— Symbol Description
e No. 200 sieve INORGANIC SS | SPT Sampler (2.0" OD)
S'IL1I'S AND CLAYS MH | High-plasticity Silts HD Heavy Duty Split Spoon
Liquid limit greater SH Shelby Tub:
than 50 High-plasticity Organic Clays ey g i
ORGANIC OH CA | Califomia Sampler
High-plasticity Organic Silts B Bulk
o C Cored
HIGHLY ORGANIC SOILS ana{ﬂy organic matter, dark in color, and PT | Peat G Grab
organic odor P Pitcher Sampler
Based orc ASTM 0248700
Labaoratory Tests
Ccohasionlsss Sails (@) Cohesive Suihb) Test Dasignation
: Maoisture m
Undrained
. © Relative ) Density D
Density N, blaws/t | %) Consistency | N, blows/’ Shea[ pSsirr)an(gd;.h il A &
Hydrometer H
Very loose Oto4 0-15 Very soft Oto2 <250 Atterberg Limits 1)
Loose 41010 15-35 Soft 2104 250-500 Consalidation c
Flm 4108 500-1000 Unconfined u
Compact 10 to 30 35-65
. Stiff 8to 15 1000-2000 UU Triax uu
Dense 30to 50 65-85 Very Stiff 15 t0 30 2000-4000 CU Triax cu
Very Dense over 50 >85 Hard over 30 >4000 CD Triax co
e : . : B - Permeability P
(a) Soils consisting of gravel, sand, and silt, either separately o in combinalion, possessing no characteristics of plasticity,
and exhibiting drained behavior. P i
(b) Soils p ing the char ics of plasticity, and exhibiting undrained behavior. (1) e Arieti Lk o]

Descriptive Terminology Denoting

Component Proportions
Descriptive Terms Range of Proportion
Trace 0-5%
Litile 5-12%
Some or Adjeclive (a) 12-30%
And 30-50%

(a) Use Gravelly,

SOIL CLASSIFICATION LEGEND

Sandy or Silty as appropriate.

Do,

P:\FORMS (lab, field, permit)\Scil Classification\Old Versions\Soil ClassificationLegend10.23.08.dwg | Soil Class. | Mod: 10/20/2008, 21:29 | Plotted: 10/20/2008, 21:34 | adennison




LOG OF TEST PIT TP-31

Temp__ 50 °F Weather_Overcast Engineer_A. Dennison Operator_Tim
Equipment_312 C Cat Trackhoe Contractor MidMountain Contractors = Date _March 21, 2006
Elevation _588.0 ft Datum_MSL Job_063-1076.200
Location _Black Diamond, WA
17T 1T 1 T 11 T 171 T 1T 11
L —g 1‘0 15 20
—0 AL LU LA N L PR R L
i, vt R AL T T SAMPLES
? 7 ’ 19,45 ; DEPTH MOISTURE
- B NO- T )
- % ' 1 1.0
» 7 2 4.0 13.3
7 3 115
B D
f-10 é
: Bottom of Test Pit at 12.0 ft
—15
—20
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES TIME DE:CTJtiEOF DEmTD 3@3@3
A 0.0-1.0 ft Loose, dark brown, non-stratified, silty fine to (1) {ft) (it)
medium SAND with some organics, moist (SM) 1055 0.0
(TOPSOIL/FOREST DUFF) = =
B 1.0-3.0 ft: Loose to compact, orange-brown, 11:45 12.0
non-stratified, silty fine to medium SAND with
little, subrounded, fine to coarse gravel, moist
(SM) (WEATHERED LODGEMENT TILL)
C 3.0-5.0ft: Compact, brown-gray, non-stratified, i
iron-oxide stained, silty fine to coarse SAND ﬁg&%goﬁg‘s P e
with liltle to some, socketed, subrounded, fine No watergsee crells O‘b ——
to coarse gravel, trace cobbles, and frace el bl .
boulders, moist (SM) (SLIGHTLY
WEATHERED LODGEMENT TILL)
D 5.0 - 12.0 ft: Dense, brown-gray, non-stratified, silty fine
to coarse SAND with little to some, socketed,
subrounded, fine fo coarse gravel, trace
cobbles, and trace boulders, moist (SM)
(LODGEMENT TILL)

LOG OF TEST PIT '062-1076.200_VILLAGES, TPS.GPJ GLDR_WA.GOT 4/20/08




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

Temp_50 °F Weather_QOvercast

Engineer_A. Dennison

LOG OF TEST PIT TP-33

Operator_Tim

Equipment_312 C Cat Trackhoe

Conftractor MidMountain Contractors

Date March 21, 2006

Elevation _538.0 ft Datum_MSL

Job_063-1076.200

Location Black Diamond, WA

T F L1 71 ] AT ERE F i1
! 5 ! !

20
—0
= A SAMPLES
- NO DEPTH MOISTURE
) (i) (%)
B 1 15
- 7 2 40 8.4
B ; 3 10.0
B B
4
—10 é '
- ; 7
» Bottom of Test Pit at 11.0 ft
—i5
L—20
DEPTH OF | DEPTHTO | DEPTHTO
LITHOLOGIC DESCRIPTIONS AND EXCAVATION l:n'OTES TIME HOLE WL SEEPAGE
A 0.0-2.0ft: Loose to compact, gray, non-stratified, fine to (ft) (/) (ft)
coarse SAND and fine to coarse GRAVEL with 12:45 0.0
little silt and trace cobbles, moist to wet : .
(SW-GW) (FILL) 13:00 7.5
B 2.0-11.0 ft: Dense to very dense, gray, non-stratifed, 13:15 11.0
silty fine to coarse SAND with some,
subrounded, fine to coarse gravel, trace
cobbles, and frace boulders, moist (SM)
(LODGEMENT TILL) SPECIAL NOTES:

No caving was observed.

Minor water seepage was observed at
7.5 feet.




LOG OF TEST PIT 063-1076.200 VILLAGES TPS.GPJ GLDR_WA.GDT 4/20/06

Golder LOG OF TEST PIT TP-35

'Associates
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

I
i
SAMPLES
DEPTH MOISTURE
NO- T (*)
1 12.0 4.2
B Bottom of Test Pitat 13.0 ft
L2
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES e | T | il
A 0.0-0.3ft: Loose, dark brown, non-stratified, silty fine to () {ft) (f)
coarse SAND with some organics, moist (SM) 14:45 0.0
(TOPSOIL) : -
B 0.3-3.0ft: Loose, orange-brown, non-stratified, silty fine 1443 13.0
to coarse SAND with trace, subrounded, fine
gravel, moist (SM) (WEATHERED
RECESSIONAL OUTWASH)
C 3.0-13.0 ft: Compact, brown-gray, non-stratifed, fine to !
coarse SAND and subrounded, fine to coarse SMPEE‘AL POTES: T
gravel with some cobbles, and trace silt, b omera ezc?v:\:?fwats observe
damp (SW-GW) (RECESSIONAL SAWEEL] 1014 150
OUTWASH) No water seepage was observed.




Golder

L7 Associates

Temp__ 50 °F Weather_Overcast
Equipment_312 C Cat Trackhoe
Elevation_568.0 ft

LOG OF TEST PIT TP-39

Engineer_A. Dennison
Coniractor MidMountain Contractors

Operator_Tim
Date_March 22, 2006

Datum_MSL

Job_063-1076.200

Location Black Diamond, WA

ngli

AL UL

A AL /7,
7

SAMPLES

NO.

DEPTH

(f)

MOISTURE

{'A)

12.0

T fa

Bottom of Test Pitat 12.5 ft

LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES

A 0.0-0.4 ft: Loose, dark brown, non-stratified, silty fine to
medium SAND with some organics, moist (SM)
(TOPSOIL/FOREST DUFF)

Compact, crange-brown, non-stratified, silty
fine to coarse SAND with some, subrounded,
fine to coarse gravel and trace cobbles, moist
(SM) (WEATHERED LODGEMENT TILL)

B 04-20ft

TIME

DEPTH OF
HOLE
(ft)

DEPTHTO
WiL
(ft)

DEPTH TO
SEEPAGE
()

12:20

0.0

12:40

6.0

13:00

12.5

C 20-3.5ft

Dense, gray, non-stratified, iron-oxide

LOG OF TEST PIT 063-1076.200 VILLAGES TPS.GPJ GLOR_WA.GDT 4/20/06

stained, silty fine to coarse SAND with some,
socketed, subrounded, fine to coarse gravel
and trace cobbles, moist (SM) (SLIGHTLY
WEATHERED LODGEMENT TILL)

D 3.5-12.5ft: Dense to 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)

SPECIAL NOTES:

No caving was observed.

Minor water seepage was observed at 6
feel.




Temp_ 50 _°F Weather_Overcast Engineer _A. Dennison

LOG OF TEST PIT TP-40

Operator_Tim

Equipment_312 C Cat Trackhoe

Contractor MidMountain Contractors

Dale March 22, 2006

Elevation 561.0 ft Datum_MSL

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 trace cobbles,
moist (SM) (LODGEMENT TILL)

20
—0
3 SAMPLES
DEPTH MOISTURE
B NO- 1 iy )
- 1 11.0 8.7
—5
N
B Bottom of Test Pit at 12.0 f
—15
L 20
DEPTH OF | DEPTH TO | DEPTH TO
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES TIME HOLE WL SEEPAGE
A 0.0-0.2 ft: Loose, dark brown, non-stratified, silty fine to () () (1)
coarse SAND with some organics, moist (SM) 13:05 0.0
(TOPSOIL) : :
B 0.2 - 8.0 ft: Compact, brown-gray, non-stratifed, fine to 13:49 10.0
coarse SAND with some, subrounded, fine to 14:00 12.0
coarse gravel, trace cobbles, and trace silt,
moist (SW) (RECESSIONAL OUTWASH)
C 8.0-100 ft Compact, gray, non-stratified, fine to coarse -
SAND with litile silt and little fine to coarse SPECHAL HOTE:

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

Minor water seepage was observed at
10 feet.

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




LOG OF TEST PIT 063-1076.200_VILLAGES TPS5.GPJ GLDR_WA.GDT 4/20/06

Temp__ 50 °F Weather_Overcast Engineer _A. Dennison

Equipment_312 C Cat Trackhoe Contractor_MidMountain Contractors

Operator _Tim

LOG OF TEST PIT TP-41

Date March 22, 2006

Elevation 561.0 ft Datum_MSL

Job_063-1076.200

Location Black Diamond, WA

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

20
SAMPLES
DEPTH MOISTURE
NO- 1 iy )
1 1.5
2 3.0
3 341
4 7.0
5 10.0
| Botlom of Test Pitat 150 R
—20
_ LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES R Ei ol Rt =L
A 0.0-0.6ft: Loose, dark brown, non-stratified, silty fine to (ft) (ft) (/)
coarse SAND with some organics, moist (SM) 13:45 0.0
(TOPSOIL) : .
B 0.6-2.0ft Loose, orange-brown, non-stratified, silty fine 3415 190
to coarse SAND with some, subrounded, fine
to coarse gravel and trace cobbles, moist (SM)
(WEATHERED RECESSIONAL OUTWASH)
C 2.0 -15.0 ft: Compact, brown-gray, non-stratifed,
subrounded, fine to coarse GRAVEL with SPECIAL NOTES:

Major caving was observed between 2

to 15 feet.

No water seepage was observed.




. 1T BD INFILTRATION TEST PITS.GPJ GLDR_WA.GDT 2/11/10

LOG OF TES.

der
Feoe:

Operator _Matt

LOG OF TEST PIT TP-101

Date _12/15/09

Temp_ 40 °F Weather_Cloudy Engineer_T. Marshall
Equipment_Komatsu PC 200 Contfractor _Cascade
Elevation_563.0 ft Datum _Local

Job_063-1076.201

Location Black Diamond

20
SAMPLES
DEPTH MOISTURE
NO- 1 e %)
1 1.5
p 4.0 3.77
.. om of Test Pit at 15.0 ft
L—20
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES e | oy | BT | e g
A 0.0-2.0ft: Loose, reddish brown, stratified, silty fine to (f) (ft) (ft)
coarse SAND, some fine to coarse gravel, damp ;
(TOPSOIL) 08:50 1 . 00
B 2.0-15.0 ft: Compact, light olive gray, fine to coarse 0920 1 150
GRAVEL and fine to coarse SAND, some
cobbles and boulders, trace silt, damp (GW)
[Qvr]
SPECIAL NOTES:

Caving at 4' to 8' bgs. No groundwater

observed.




. BD INFILTRATION TEST PITS.GPJ GLDR_WA.GDT 2/11/10

s

Temp_ 40 °F Weather_Cloudy, showetEngineer_T. Marshall

Equipment_Komatsu PC 200 Contractor_Cascade

Operator _Matt

LOG OF TEST PIT TP-102

Date _12/15/09

Elevation 564.0 it Datum Local

Job_063-1076.201

Location _Black Diamond

10

(L]I[Illllll[llstIIi!]

20

W T Tl T o Ty e N T NV o T NE Ty

Lok Tl T T A e T
W W A W e PR v

AN

e b e b v
09 .99 .0
c“' 'o" g

SAMPLES

NO.

DEPTH
(ft)

MOISTURE

(%)

6.0

5.12

13.5

IIII‘LJIII—i’

—10

g.®

d i ] [y STy \J
REIA z7 O Sy oA o) A Sl oty 28 10, T, E 81
JL g (s

L] L]

AT -
i 5%
S A Y e e S g L ey
A R Y AT e Y P e P A A

I 45 | Bottom of Test Pit at 14.0 ft.

LITHOLOGIC 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 alive gray, stratified, fine to
coarse GRAVEL, some fine to coarse sand,
some cobbles and boulders, trace silt, damp
(GW) [Qwr)

C 12.5-14.0 ft: Dense, olive gray, non-stratified, silty fine to

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

DEPTH OF
HOLE
(ft)

DEPTHTO
WIL

(ft)

DEPTH TO
SEEPAGE
(ft)

09:27

0.0

09:55

14.0

SPECIAL NOTES:

Caving at 4' to 8' bgs. No groundwater

observed.

LOGOF TES.




LOG OF TE.

@?mm LOG OF TEST PIT TP-103
Associates

Operator _Matt

Date _12/17/09

Temp__45 °F Weather_Clear Engineer_T. Marshall
Equipment_Komatsu PC 200 Contractor _Cascade
Elevation_563.0 ft Datum _Local )

Job_063-1076.201

Location_Black Diamond
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DEPTH MOISTURE
NO. () (%)

1 7.0 516"
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- Bottom of Test Pit at 16.0 ft

BD INFILTRATION TEST PITS.GPJ GLDR_WA.GOT 2/11/10

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 gravel, trace organics and roots,
damp (TOPSOIL)

B 2.0-14.0 ft: Loose to compact, yellowish gray to olive
gray, stratified, fine to coarse GRAVEL and fine
to coarse SAND, some cobbles and boulders
up to 18" trace silt, damp (GP) [Qvr]

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

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

TIME

DEPTHOF | DEPTHTO | DEPTHTO
HOLE WiL SEEPAGE
(ft) (f) (ft)

08:45

0.0

09:10

16.0

ISPECIAL NOTES:

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




@?mw LOG OF TEST PIT TP-104
'Associates

Temp__40 °F Weather_Cloudy, showeEngineer _T. Marshall

Operator _Matt

Equipment_Komatsu PC 200 Contractor _Cascade

Date_12/15/09

Elevation 562.0 ft Datum_Local

Job_063-1076.201

Location _Black Diamond

BD INFILTRATION TEST PITS.GPJ GLDR_WA.GDT 2/11/10

T T 1T 1 T T I T 171 | 3
5 | " k P
—0 : ;r' \“f \‘ "r ‘\}__ \”.: :U'f -\\i', A ar s, .\.”l JT':?.'\.‘_.'T.:?‘_?:'%':‘_:I;'.' SAWLES
~ 24 d
b 7 0 -. N OIS DEPTH MOISTURE
- 38 Q' ‘ . ’b' ‘ eteltqgly ) %)
= . O . O . 9 [ ]
- . . -.c. -i..‘l.t.‘. ..'. .O.I'. 1 10.0
e l’ D‘ ‘. b. © l‘o l‘o 2 13.0 4.4
R LA A LR A SR LS
| « " e "l J YR YR
-, .s e e\ etete
— . c... ‘.".‘-E ..‘ . .... @
» ° y wl 4 YR PR YA
B = l’. l‘. ’o l‘. b Yo .‘o ‘.
— l"l.-........‘ ..n‘.o
_10 - Q. L] i' y L] I. - Y Ll !. L I.
'o b s b T - ) | M
B -"J‘.-O ‘ J‘ O...:..O
- leleleltetateltal
— ,0@ . %@ .0 ‘.... .. .. Q
'! - . L] Ty L] . . gy .r
| 15 b Bottom of Test Pit at 14.0 ft
—20
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES — L Rl A
A 0.0-1.0ft: Loose, reddish brown, stratified, silty fine to (ft) (ft) (ft)
coarse SAND, some fine to coarse gravel and 11415 0.0
cobbles, trace organics and roots, moist = 5
(TOPSOIL) 11:35 14.0
B 1.0-14.0ft: Compact, light olive gray, stratified, fine to 11:40 14.0
coarse GRAVEL, some fine to coarse sand,
some cobbles and boulders, trace silt, damp
(GW) [Qvr]
SPECIAL NOTES:

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

LOG OF TES) .




. BD INFILTRATION TEST PITS.GPJ GLDR_WA.GDT 2/11/10

LOG OF TES.

Temp__40
Equipment_Komatsu PC 200
Elevation _564.0 ft
Location_Black Diamond

der
’Associates

LOG OF TEST PIT TP-105

°F Weather_Cloudy, rain  Engineer_T. Marshall

Operator _Matt

Contractor _Cascade

Date _12/15/09

Datum_Local

Job_063-1076.201

élliléililJﬂlll

;“r \U, \* F.— .\\-f. \\r, ,u’, .,)r, ‘u; FT \n, \J,. \u, R\

r,\yr,%\v'ﬂ&\l

SAMPLES

DEPTH MOISTURE
Ok (ft) (%)

8.5 6.04
2 13.5

.08 .08.00;0y .9

c‘s':. A A
.o'.- o ‘.-.
Setetietatal ~1

oy .9qg. %9 .99 .0

.-.' ...o‘; .‘.-. ."..b' .....; .I .
. L] L] L] L ] ..
e e e e bl g

7% C

Bottom of Test Pit at 14.0 ft

LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES

A 0.0-1.5ft Loose, reddish brown, stratified, silty fine to
coarse SAND, some fine to coarse gravel and
cobbles, trace arganics and roots, moist

(TOPSOLL)

B 1.5-13.0 ft: Compact, light olive brown, stratified, fine to
coarse GRAVEL and fine to coarse SAND,
some cobbles, trace silt, moist (GW) [QVR]

C 13.0-14.0ft: Dense, olive gray, non-stratified, silty fine to
coarse SAND, some fine to coarse gravel,

damp (SM) [Qvi]

DEPTHOF | DEPTH TO | DEPTHTO
TIME HOLE WIL SEEPAGE

(ft) (£t) (f)

11:45 0.0

12:10 14.0

SPECIAL NOTES:

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




BD INFILTRATION TEST PITS.GPJ GLDR_WA.GDT 2/11/10

LOG OF TES

Equipment_Komatsu PC 200
Elevation 555.0 ft Datum_Local
Location_Black Diamond

@?mm LOG OF TEST PIT TP-106
Associates

Temp__45 °F Weather_Cloudy, rain.  Engineer _T. Marshall

Contractor _Cascade

Operator_Matt

Date _12/15/09

Job_063-1076.201

20
—0
SAMPLES
DEPTH MOISTURE
NO- 1 (%)
1 6.0 3.87
2 14.0
b I l o)
- Bottom of Test Pit at 18.0 ft
—20
DEPTH OF | DEFTHTO | DEPTH TO
LITHOLOGIC DESCR!FTTIONS AND EXCAVATI(_JN NOTES TIME HOLE WIL SEEPAGE
A 0.0-2.0ft: Loose, reddish brown, non-stratified, silty fine to (f) (ft) ()
coarse SAND, some fine to coarse gravel and 02:20 105
cobbles, trace arganics and roots, damp ; :
(TOPSOIL) 14:00 0.0
B 2.0-10.5ft Loose to compact, light olive gray, stratified, 14:30 18.0
fine to coarse GRAVEL, some fine to coarse
sand, some cobbles and boulders, trace silt,
damp (GW) [Qvr]
SPECIAL NOTES:

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) [Qvt]

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

stick up above ground level.
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LOG OF TES . ..

%‘*"“‘% LOG OF TEST PIT TP-107

Temp__45 °F Weather_Cloudy, rain  Engineer_T. Marshall

Operator _Matt

Equipment_Komatsu PC 200 Contractor_Cascade

Date_12/15/09

Elevation 563.0 ft Datum _Local

Job_063-1076.201

Location _Black Diamond
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- Bottom of Test Pit at 16.0 ft
|
20
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES e | e | o I
A 0.0-1.0ft Loose, reddish brown, non-stratified, silty fine to (ft) {ft) (ft)
coarse SAND, some fine to coarse grave!l and 12:19 0.0
cobbles, trace organics and roots, moist : =
(TOPSOIL) 12:30 16.0
B 1.0-16.0 ft: Compact, light olive gray, stratified, fine to
coarse GRAVEL, some fine to coarse sand,
some cobbles and boulders, trace silt with
interbed from 12" to 13' bgs of fine to coarse
SAND and fine gravel, maist to wet (GP) [Qvr] SPECIAL NOTES:

Caving at 4' to 12' bgs. No groundwater
observed.
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LOG OF TEST r.s

@?M LOG OF TEST PIT TP-108
Associates

Temp__45 °F Weather_Cloudy, showeEngineer _T. Marshall Cperator _Matt
Equipment_Komatsu PC 200 Contractor _Cascade Date _12/15/09
Elevation_566.0 ft Datum_Local Job_(063-1076.201

Location _Black Diamond

$|Ililillllllllilllll

10 15 20

SAMPLES

No. | DEPTH MOISTURE
’ () (%)

8.0 4.44
2 15.0

u .... .... ... ..FB’..D.
- ‘-‘.‘.‘I. whe* -..‘;

| f:" “-” TATR %9':11--'-,3' Xhra .?‘-I’ .4 ':9 T -,;;;’r 5,04, |
IR T LA . A7 LA LN TAL 3
i i i

- Bottom of Test Pit at 16.0 ft

DEPTH CF | DEPTHTO | DEPTHTO
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES TIME HOLE WIL SEEPAGE
A 0.0-2.0ft Loose, reddish brown, non-stratified, silty fine to (f) (fy) (Fe)

coarse SAND, some fine to coarse gravel, little 14:45 0.0
cobbles, trace organics and roots, damp ; :
(TOPSOIL) 15:20 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) [Qwr]
C 14.0-16.0 ft: Very dense, olive gray, non-stratified, silty SPECIAL NOTES: __
fine to coarse SAND, some fine to coarse Cgvmg ?jt 5'to 14' bgs. No groundwater
gravel, litle cobbles, damp (SM) [Qvi] QRSEEC.




@?mm LOG OF TEST PIT TP-109
‘Associates

Temp__45 °F Weather_Cloudy, rain  Engineer_T. Marshall Operator _Matt

Equipment_Komatsu PC 200 Contractor _Cascade
Elevation _555.0 ft Datum _Local
Location_Black Diamond

rrr i rr [ r1r 117 ] 1T T 11
] ! 1‘0 1‘5 2

Date _12/15/09
Job 063-1076.201

LOG OF TEST 1 s

SAMP
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DEPTH
(ft)

MOISTURE

(%)

1 6.0

4.3

2 14.0
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o Bottom of Test Pitat 17.0 ft

BD INFILTRATION TEST PITS.GPJ GLDR WA.GDT 2/11/10

LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES

A 0.0-2.0ft: Loose, reddish brown, non-stratified, silty fine to
coarse SAND, some fine to coarse gravel, little
cobbles, trace organics and roots, damp
(TOPSOIL)

B 2.0-11.0ft: Loose to compact, light olive gray, stratified,
fine to coarse GRAVEL, some fine to coarse
sand, some cobbles, trace silt, damp (GW)
[Qvr]

C 11.0-17.0 ft: Dense, light olive gray, non-sfratified, silty

fine to coarse SAND, some fine to coarse
gravel, little cobbles and boulders, damp (SM)
[Qvt]

TIME

DEPTH OF
HOLE
(ft)

DEPTH TO
(ft)

DEPTH TO
SEEPAGE
(ft)

15:45

0.0

16:20

17.0

SPECIAL NOTES:

Caving at 4' to 8' bgs. No groundwater
observed.
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LOG OF TES.

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 ft Datum _Local Job_063-1076.201

Location _Black Diamond

., 20
’_ SAMPLES
- DEPTH MOISTURE
el ) (%)
- 1 25
- 2 125
L 3 17.0
e 4 20.0
—10
15
L o9 D:?\EJ ui\rj\o LA 00, r\}J pc; ! D :Du\f'J\o ::}J\}j :i\) =) oo;frj\b q
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES — b il gl bl
A 0.0-1.0ft: Loose, brown to reddish brown, non-stratified, (ft) (ft) (ft)
silty fine to medium SAND, some silt, litlle 10:15 0.0
cobbles, trace 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 medium SAND with Fe oxide staining,
some silt, damp (SP) [Qvr]
C 6.0-19.0 ft. Dense, yellowish brown to olive gray, SRS
stratified, silty fine to coarse SAND and : (2 .
GRAVEL, srtayme cobbles and boulders and Caving at 1'1o 6" bgs. Approximately 0.5
lenses of yellowish brown clayey silt 6" to 1' gﬂi" seelPage ob?erved at 19'to 20° bgs,
thick, damp to moist (SM) [Quic] A IRG- gl Ao
D 19.0-21.0 ft: Dense, light grayish brown, non-stratified,
sandy fine to coarse GRAVEL and cobbles,
litle silt, wet (GP) [Qvic]




.. BD INFILTRATION TEST PITS.GPJ GLDR_WA.GDT_2/11/10

LOG OF TEST +

@*mﬂ LOG OF TEST PIT TP-110
'Assoclates

Temp_ 50 _°F Weather_Cloudy, showeEngineer _T. Marshall Operator _Matt
_Equipment_Komatsu PC 200 Contractor_Cascade Date _12/16/09
Elevation _558.0 ft Datum_Local Job_063-1076.201

Location Black Diamond

(]JIIIILIIII|ITII|IIII[
. 5 10 15 20
| : {\}J QC:\F\}J o‘:’v ) uogl\[)\t}J uz‘} D 1::\{‘)\}‘} eou‘\[)\uL) u:\r)\u o:v }J SAMPLES
~ Bottom of Test Pit at 21.0 ft NO. D%}:)TH Mu(sey?RE
u 1 25
- 2 125
- 3 17.0
| 4 20.0
—10
15
=
L 20
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES e Ve | P ee
A 0.0-1.0ft Loose, brown to reddish brown, non-stratified, (ft) {ft) (ft)
silty fine to medium SAND, some silt, little 10445 0.0
cobbles, trace 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 medium SAND with Fe oxide staining,
some silt, damp (SP) [Qvr]
C 6.0-19.0ft: Dense, yellowish brown to olive gray, S —
stratified, silty fine to coarse SAND and : B2 -
GRAVEL, sct:yme cebbles and boulders and Caving at 1" 10 6" bgs. Approxr]matelly 0.9
lenses of yellowish brown clayey silt 6" to 1' Qf;'.” =y 32?‘:’”8" at 19'to 20" bgs,
thick, damp to moist (SM) [Qvic] Al HEEAREREERED.
D 19.0-21.0 ft: Dense, light grayish brown, non-stratified,
sandy fine to coarse GRAVEL and cobbles,
little silt, wet (GP) [Qvic]




.+ BD INFILTRATION TEST PITS.GPJ GLDR_WA.GDT 2/11/10

LOG OF TES) .

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

Temp__50 °F Weather _Cloudy, showeEngineer _T. Marshall Operator _Matt

Equipment_Komatsu PC 200 Contractor _Cascade Date_12/16/09

Elevation 555.0 ft Datum _Local Job 063-1076.201

Location _Black Diamond

1T T 1T rr 117 17 1 1T 17 7] T1T1
! : ® ! 20

—0 AL RN A% AR/ SN R RN RN FE A DN NG /N L
DR et Fr e Dt e e SAMPLES
| . R T P R S e Tl NO DEPTH MOISTURE
7 ) (ft) (%)
B 1 75
—5
B B
10 2
= ‘7
%%
- Bottom of Test Pit at 13.0 ft
—15
L—20
DEPTH OF | DEPTHTO | DEPTH TO
LITHOLOGIC DESCRII'-:‘TIONS AND EXCAVATION NOTES TIME HOLE WIL SEEPAGE
A 0.0-2.0ft Loose, reddish brown, non-stratified, silty fine to (ft) (ft) (ft)
coarse SAND, some fine to coarse gravel, roots 11:07 0.0
and organics, damp (TOPSOIL) = -

B 2.0-13.0 ft: Dense, olive gray, non-stratified, silty fine to 11:15 2.5

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

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

Q]

SPECIAL NOTES:

No caving observed. Slight seepage
observed at 2.5' bgs, at time of
excavation.




LOG OF TEST PIT BD INFILTRATION TEST PITS.GPJ GLDR_WA.GOT 21110

=

s LOG OF TEST PIT TP-112

Associates
Temp__ 50 °F Weather_Cloudy, showeEngineer_T. Marshall Operator_Matt
Equipment_Komatsu PC 200 Contractor_Cascade Date_12/16/09
Elevation_571.0 ft Datum _Local Job_063-1076.201

Location Black Diamond

20

—0
L e : SAMPLES

ARt e, PR g DEPTH MOISTURE
- NO T ()
- 1 4.0
F—5 2 15.5

p A
= B 7
—10
—15
- % : L A A s e St A S e %
. Bottom of Test Pit at 16.0 ft
20
DEPTHOF | DEPTHTO | DEPTH TO
LITHOLOGIC DESCRIF:TIONS AND EXCAVATIQN NOTI'ES TIME HOLE WIL SEEPAGE
A 0.0-20ft: Loose, reddish brown, non-stratified, silty fine to (f) (ft) (ft)
coarse SAND, scme fine to coarse gravel, roots 12:30 0.0
and organics, damp (TOPSOIL) == 2
B 2.0-16.0ft: Very dense, olive gray, non-stratified, silty fine 12:40 L0
to coarse SAND, some fine to coarse gravel, 12:50 16.0
cobbles, and boulders up to 2', damp (SM) [Qwvi]
SPECIAL NOTES: ‘

No caving observed. Approximately 0.5
gpm seepage observed at 7' to 8.5' bgs,
at time of excavation.
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e LOG OF TEST PIT TP-113

Associates
Temp_ 50 °F Weather_Cloudy, showeEngineer _T. Marshall

Operator _Matit

Equipment_Komatsu PC 200 Contractor _Cascade

Date_12/16/09

Elevation 562.0 ft Datum _Local

Job_063-1076.201

Location Black Diamond

to coarse SAND, some fine to coarse gravel,
litle cobbles and boulders up to 1', damp (SM)
(Qvi]

T T 1T 11 T T 1 T 1 [
! ! b ! &
—0 AL AR AR AU BN R .
I o Lt TR - SAMPLES
6 ol Pl 8 DEPTH MOISTURE
AR, A At el Rl % N T (%)
= og .0 [ ] [ ]
i ',...‘., ..".‘, iYL 1 25 6.6
x|l s lo b O, 3 O, 2 11.0
—10
- C
—15 2 2
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e e e T v
L. Bottom of Test Pit at 17.0 ft
L—20
DEPTHOF | DEPTHTO | DEPTHTO
LITHOLOGIC DESCRIPTIONS AND EXCAV?TION NOTES TIME HOLE WIL SEEPAGE

A 0.0-1.0ft: Loose, dark brown, non-stratified, silty fine to (ft) (ft) (ft)

coarse SAND, some fine to coarse gravel, litle 13:28 0.0

cobbles, organics and roots, damp (TOPSOIL) : :
B 1.0-5.0ft: Loose, yellowish gray to olive gray, stratified, 1400 s

fine to coarse GRAVEL, and fine to coarse 14:40 5.0

SAND, some cobbles and boulders up to 1,

trace silt, damp to wet (GW) [Qur]
C 5.0-17.0 ft: Very dense, olive gray, non-stratified, silty fine ePcEL NGRS

Slight caving at 2" to 3' bgs.
Approximately 0.5 gpm seepage
observed at 5' bgs, at time of excavation.

LOG OF TEST PIT B0 INFILTRATION TEST PITS.GPJ GLDR_WA.GDT 2/11/10




der LOG OF TEST PIT TP-114

‘Associates
Temp__50 °F Weather_Cloudy, showeEngineer _T. Marshall Operator _Matt
Equipment_Komatsu PC 200 Contractor_Cascade Date_12/16/09
Elevation_565.0 ft Datum_Local Job_063-1076.201

Location Black Diamond

BD INFILTRATION TEST PITS.GPJ GLDR_WA.GDT 2/11/10

LOG OF TES1 . ..

20
—0 e
| RS SAMPLES
DEPTH MOISTURE
B Nl T (%)
- 1 4.0 4.64
» 2 8.0 8.59
A 125
10
B D
EE Bottom of Test Pit at 16.0 ft
L—20
DEPTHOF | DEPTHTO | DEPTH TO
LITHOLOGIC DESCRIPTIONS AND EXCA\{AT!ON NOTES TIME HOLE WIL SEEPAGE
A 0.0-1.0ft: Loose, dark brown to yellowish brown, (Ft) (ft) (ft)
non-stratified, 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 70
gray, stratified, fine to coarse GRAVEL, some 14:40 16.0
fine to coarse sand, some cobbles and boulders
up to 1, trace silt, damp (GW) [Qvr]

C 7.0-9.0ft: Compact, olive gray, stratified, fine to coarse

ey SPECIAL NOTES:
?GRI;?(\B/% (aé‘\?r ]ﬁne to coarse SAND, litle silt, wet | Fer ght caving observed. Approximately

: . . . 0.5 gpm seepage observed at 7' to &'
D 90- 16.0 ft: Very dense, Ilght olive gray, non-strat[ﬂed. Sl]ty bgs' at time Of excavatjon_

fine to coarse SAND, some fine to coarse
gravel, cobbles and bouiders up to 1', damp
(SM) [Qvt]




@?Mﬂ LOG OF TEST PIT TP-115
Associates

Temp_ 50 °F Weather_Cloudy, rain.  Engineer _T. Marshall Operator _Matt

Equipment_Komatsu PC 200 Contractor_Cascade
Elevation 550.0 ft Datum _Local
Location _Black Diamond

Alllllllll[ili|||ia||
10 15 20
—o L A e e N Y G T o T T T T N
foe Tt Aot AL TR T e SAMPLES
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O Qo D ™~o DQDa Do Do (ft) (%)
4.69

Date_12/16/09
Job 063-1076.201
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0900

= Bottom of Test Pit at 16.0 ft

DEPTH OF

LOG OF TEST FIT BD INFILTRATION TEST PITS.GPJ GLDR_WA.GDT 2/11/10

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, little
roots, damp (TOPSOIL)

B 1.0-7.0ft: Loose to compact, yellowish gray to olive gray,
stratified, fine to coarse GRAVEL and fine to
coarse SAND, some cobbles and boulders up to
1.5', trace silt, damp (GP) [Qvr]

C 7.0-16.0ft: Very dense, olive gray, non-stratified, silty fine
to coarse SAND, some fine to coarse gravel,
cobbles, and boulders, damp to moist (SM)
[Qvt]

TIME HOLE

(f)

DEPTH TO
WIL
(ft)

DEPTH TO
SEEPAGE

(ft)

15:.04 0.0

15:26 16.0

SPECIAL NOTES:

Caving at 1" to 7' bgs. No groundwater

observed.
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LOG OF TESY , ..

der LOG OF TEST PIT TP-116

Operator _Matt

Assaciates
Temp_ 45 °F Weather_Clear Engineer_T. Marshall
Equipment_Komatsu PC 200 Contractor _Cascade
Elevation _561.0 ft Datum _Local

Date_12/17/09

Job_063-1076.201

Location _Black Diamond

C 17.0-18.5ft: Very dense, olive gray, non-stratified, silty
fine to coarse SAND, some fine to coarse
gravel, cobbles, and boulders up to 8", damp
(SM) [Qwvi]

1T 171 1T T 1 17 T [ |
} I 1A % ®
—0 74 %!
_______ SAMPLES
DEPTH MOISTURE
NO- i (%)
1 8.5 3.17
2 175
: 'o.b. o. A o. ..b o.l
| LAs_Lase, bl
..ba‘n e b Te b o b Te b Te )
— -..n..o..-..-."...........
‘_ s w e u, Y G Uy U VAN w,y
- C
T v z
B om of Test Pit at 18.5 ft
20 1
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES e | e | e e
A 0.0-2.0ft: Loose, yellowish brown, non-stratified, silty fine (ft) {ft) (ft)
to coarse SAND, some fine to coarse gravel, 10:00 0.0
roots and organics, damp (TOPSOIL) * -

B 2.0-17.0ft Loose to compact, yellowish gray to olive 10:20 17.0

gray, stratified, fine to coarse GRAVEL and fine 10:25 18.5

to coarse SAND, some cobbles and boulders

up to 1, trace silt, interbed of coarse SAND and

fine GRAVEL at 5' to 8' bgs, 1.5' to 2' boulders

at 15' bgs, damp (GW) [Qur] SPECIAL NOTES:

Caving at 4' to 8' bgs. Slight seepage
observed at 17’ bgs, at time of
excavation.
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-

oo,

Temp__50 °F Weather _Overcast Engineer_T. Marshall

Equipment_Komatsu PC 200 Contractor _Cascade

Operator _Matt

LOG OF TEST PIT TP-117

Date 12/17/09

Elevation 555.0 ft Datum _Local

Location Black Diamond

Job_063-1076.201
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Bottom of Test Pit at 20.0 ft

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, little roots, damp
(TOPSOIL)

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

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

TIME

DEPTH OF
HOLE

(ft) (ft)

DEPTHTO

DEPTH TO
SEEPAGE
(f)

10:40

0.0

11:20

20.0

D 10.0-140ft

E 14.0-20.0ft

SAND, little fine gravel, trace silt, damp (SP)
(Quwr]

Loose to compact, mottied light gray, olive
gray, and reddish brown, stratified, fine to
coarse SAND, some silt, roots, damp (SP)
[Qvr]

Compact, olive gray, stratified, fine to coarse
GRAVEL and fine to coarse SAND, some
cobbles, trace silt, damp (GP) [Qvr]

SPECIAL NOTES:

Some caving at 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.
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%Goldcr
'Associates

Temp_ 50 °F Weather_Qvercast

Equipment_Komatsu PC 200

Elevation 556.0 ft

Location _Black Diamond

LOG OF TEST PIT TP-118

Engineer _T. Marshall

Contractor _Cascade

Operator _Matt

Date_12/17/09

Datum_Local

Job_063-1076.201

SAMPLES
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(ft)

MOISTURE
(%)
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Bottom of Test Pit at 19.5 ft

LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES

B 1.0-6.0ft

A 0.0-1.0ft: Loose, dark brown to reddish brown,

non-stratified, silty fine to coarse SAND, some
fine to coarse gravel, litle roots and organics,

damp (TOPSOIL)

Loose to compact, yellowish gray, stratified,
fine to coarse SAND and fine to coarse

GRAVEL, some cobbles and boulders up to 1.5',

trace silt, roots, damp (SP) [Qur]

C 6.0-14.0 ft: Compact, olive gray, stratified, gravelly fine to

coarse SAND, some cobbles and boulders,
trace silt, damp (SP) [Qvr]

GRAVEL and fine to coarse SAND and
COBBLES, some boulders up to 1.5', some
fine to coarse sand, trace silt, damp

(OUTWASH)

D 14.0-19.5ft: Compact, olive gray, stratified, fine to coarse

TIME HOLE

(ft)

DEPTH OF

WiL
(ft)

DEPTH TO

DEPTHTO
SEEPAGE

(ft)

12:20 0.0

12:35 19.5

SPECIAL NOTES:

observed.

(Caving at 4" to 10 bgs. No groundwater
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e LOG OF TEST PIT TP-119

Associates
Temp__50 °F Weather_Overcast Engineer_T. Marshall Operator _Matt
Equipment_Komatsu PC 200 Contractor _Cascade Date _12/17/09
Elevation_550.0 ft Datum_Local Job_063-1076.201

Location _Black Diamond

15 20
—0
3 SAMPLES
DEPTH MOISTURE
B NO. (f) (%)
- 45
5 2 1.0
L 7
— C
gl
R i I ‘
— Bottom of Test Pit at 15.0-ft
L20
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES me | e | A L
A 0.0-2.0ft Loose, dark brown to reddish brown, (ft) (ft) (ft)
non-stratified, silty fine to coarse SAND, some 01:15 145
fine to 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 15.0
gravelly fine to coarse SAND, some cobbles and
boulders up to 1', trace silt, damp (SP) [Qwr]

C 7.0-15.0ft: Very dense, olive gray, non-stratified, silty fine
to coarse SAND, some fine to coarse gravel, SPECIAL NOTES:

cobbles and boulders up to 1', damp (SM) [Qvt] Ségg;gcgvé%gs:geézts 1 ﬁ%frﬁt Hifie of
excavation.




BD INFILTRATION TEST PITS.GPJ GLDR_WA.GDT 2/11110

LOG OF TEST r.s

e

dor LOG OF TEST PIT TP-201

Associates
Temp__ 50 °F Weather_Cloudy, rain  Engineer_T. Marshall Operator _Matt
Equipment_Komatsu 308 Contractor_Cascade Date_1/12/10
Elevation_514.0 ft Datum_Local Job _063-1076.201

Location Black Diamond

20
SAMPLES
DEPTH MCISTURE
Ry im (%)
1 75
2 12.0
- Bottom of Test Pit at 18.0 ft
L—20
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES R 7l R Rl
A 0.0-0.5ft: Veryloose, organics, leaf duff, moist (i) (ft) (ft)
(TOPSOIL) 08:45 0.0
B 0.5-2.5ft Loose, light olive gray to dark brown, stratified, 08:55 120
silty fine to medium SAND, some roots and : :
organics, damp (SM) 09:07 18.0
C 2.5-12.0ft: Loose, light gray to yellowish brown, stratified,
fine to medium SAND, little silt, damp (SP) [Quvr]

D 12.0-18.0ft: Compact to dense, orangish brown, SPECIAL NOTES:
stratified, fine to coarse GRAVEL, COBBLES, | [Heavy caving at4' to 14’ bgs. Heavy
and BOULDERS to 12", some fine to coarse groundwater inflow at 12 bgs at time of
sand, wet (GP) [Qvr] excavation.




LOG OF TEST ki1 BD INFILTRATION TEST PITS.GPJ GLDR_WA.GDT 2/11/10

Temp__45 °F Weather_Cloudy, rain. Engineer _T. Marshall
Equipment_Komatsu 308
Elevation_523.0 ft

Location _Black Diamond

o

LOG OF TEST PIT TP-202

der
Associates

Operator _Matt

Date_1/11/10
Job_063-1076.201

Contractor _Cascade
Datum _Local

cobbles and boulders, damp (GP) [Qvr]

I I
20
SAMPLES
DEPTH MOISTURE
NO L i (%)
1 4.5
2 13.0
—15 E e = R B < =7 7o,
2 D BN, DNk RN AN AL
- [R5 00 BT R G 5 10
| u&“ n,&u unen v‘,Bo ‘°D° cDBa uuBo Q“Q
BN 0 0, b, 59, 6P 05 6
20
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES s | e | T ™ e hane

A 0.0-1.0ft Loose, reddish brown, non-stratified, silty fine to () (ft) (ft)

coarse SAND, some fine to coarse gravel and 11:22 0.0

organics, moist (TOPSOIL) = g
B 1.0-8.0ft: Loose to compact, olive gray, stratified, fine to 11:50 165

coarse SAND, little silt and fine to coarse gravel

with iron oxide staining, moist (SP) [Qvr]
C 8.0-18.0ft Compact, olive gray to yellowish gray,

stratified, gravelly fine to coarse SAND, some oL

caving at 18' bgs.

Some caving from 3' to 10' bgs. Heavy




BD INFILTRATION TEST PITS.GPJ GLDR_WA.GDT 2/11/10

LOG OF TES) . ..

o

Golder

Associates

Equipment_Komatsu 308
Elevation 561.0 ft
Location Black Diamond

LOG OF TEST PIT TP-203

Temp_ 50 °F Weather _Cloudy, showeEngineer _T. Marshall

Contractor_Cascade

Operator _Matt

Date _1/12/10

Datum _Local

Job_063-1076.201

L
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S e® * e .

AR AR NS A
I et e T e
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)oD 0D o

% AT N B
LEpoa)otssn o,
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b

Dr\
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LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES

A 0.0-1.0ft: Loose, dark brown, to reddish brown,

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

non-stratified, silty fine to coarse SAND, some

fine to coarse gravel, damp (TOPSOIL)

wet (G

P) [Quvr]

DEPTH OF
HOLE

(ft)

TIME

DEPTH TO
WL
(ft)

DEPTHTO
SEEPAGE

(ft)

08:40 0.0

09:50

15.5

09:55 22.0

SPECIAL NOTES:

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

excavation.
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80 INFILTRA

der
Bt

Temp__50 °F Weather_Cloudy, showetngineer_T. Marshall

Equipment_Komatsu 308 Contractor _Cascade

Operator _Matt

LOG OF TEST PIT TP-203

Date _1/12/10

Elevation 561.0 ft Datum _Local

Job_063-1076.201

Location Black Diamond

AIIIILIIII]IIII|I!I"I_Z|
b 10 15 0
Py J oY JovY[J oV T oY IpY T oI J oI JoY J
B ARG L S TSRS ISR NS =
| o o b6 P D5 DMo Do D NO DE(th')TH MO](STURE
; %)
- Bottom of Test Pit at 22.0 ft
£ 1 16.5
-5
—10
15
—20
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES e | e | e
A 0.0-1.0ft: Loose, dark brown, to reddish brown, (ft) (ft) (ft)
non-stratified, silty 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 0950 153

gray, stratified, sandy fine to coarse GRAVEL, 09:55 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 TESY .




BD INFILTRATION TEST PITS.GPJ GLDR_WA.GDT 2/11/10

LOG OF TES' . ..

o
Associafes

Temp__ 55 °F Weather_Cloudy, showeEngineer_T. Marshall

Equipment_Komatsu 308 Contractor _Cascade

Operator _Matt

LOG OF TEST PIT TP-204

Date_1/11/10

Elevation _564.0 ft Datum _Local

Job_063-1076.201

Location _Black Diamond

1T T T T 1T T T
) : ! 1*5

b

20

AL R A A L R I R e N N P S R L A E A
e el A e o g P e b e D e iy e orlhd
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Btl:vttnm of Test Pit at ra.o ft

LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES

A 0.0-1.5ft Loose, dark brown, to reddish brown,
non-stratified, silty fine to coarse SAND, some

fine to coarse gravel, organics, roots, moist
(TOPSOIL)

B 1.5-17.0ft. Compactto dense, yellowish brown to olive
gray, stratified, sandy fine to coarse GRAVEL,
some cobbles and boulders, trace silt (GP)
[Qur]

C 17.0-18.0 ft: Very dense, clive gray, non-stratified, silty

fine to coarse SAND, some fine to coarse
gravel, moist (SM) [Quvt]

DEPTH CF
TIME HOLE

(ft)

DEPTHTO
(ft)

DEPTHTO
SEEPAGE
(ft)

10:20 0.0

10:30

16.0

10:40 18.0

SPECIAL NOTES:

Some caving at 4' to 9' bgs. Groundwater
observed at 16' bgs at time of excavation.
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@?smﬁ LOG OF TEST PIT TP-205
Associafes

Temp__ 55 °F Weather_Cloudy, showetngineer _T. Marshall Operator_Matt
Equipment_Komatsu 308 Confractor_Cascade Date _1/12/10
Elevation_560.0 ft Datum _Local Job_063-1076.201

Location _Black Diamond

l!IIILIIIi1|III|[IIII|

AL L AN X
X asty =% Tuwesd, v%

]

AP SN KNI

p o o~ o o~ D

- AR AR L AT AU AR T APS DEPTH MOISTURE
)CJBDQOBD ;Q)C\B" 6 oﬁoBoQ b bk (ft) (%)

— DOUOOOQQOQOOQOOQOO
MACRIYACIRL i

| 10 |}————Bottom of Test Pit at 9.0 ft

—15
L—20
DEPTH OF | DEPTH TO | DEPTH TO
LITHOLOGIC DESCRIPTIONS AND EXC).WA'HON NOTES TIME HOLE WIL SEEPAGE
A 0.0-1.0ft: Loose, dark brown to reddish brown, (ft) (ft) (ft)

non-stratified, silty fine to coarse SAND, some 43:28 0.0
fine to coarse gravel, roots, organics, moist = g
(TOPSOIL) 13:40 9.0

B 1.0-4.0ft: Compact, stratified, yellowish gray to alive gray,
gravelly fine to coarse SAND, some cobbles and
boulders up to 12", trace silt, damp (GP) [Qvr]

C 4.0-9.0ft Verydense, olive gray, non-stratified, silty fine

to coarse gravel, some cobbles, damp (SM) [Qwi] ?_?tﬁg'%'ésﬁggé 710 4 bgs. No

groundwater observed at time of
excavation.
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LOG OF TEST ki

- LOG OF TEST PIT TP-206

’Associafes
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 063-1076.201

Location _Black Diamond

10 15 20
—0 Wy L T L ont T, o oy T T e o N R N
| E = = S SAMPLES
DEPTH MOISTURE
B NO L i %)
- 1 18.0 4.61
—s
—10
B 5 oY )oY o\JUnU\_):;iJ\_}OVUD\J =2
uﬂb o a awaﬂ- o 9 Uuebuuna
[ BSOS TSR Cr O S B STS O
A LA e IR T AT R T X ALK TI T ARV, A
4‘-’ '.!ﬁ.’;{"af &7 el 5 e
= Lty
7 7
L—20 -
Bottom of Test Pit at 19.5 ft
LITHOL OGIC DESCRIPTIONS AND EXCAVATION NOTES ] I eSO [P
A 0.0-1.0ft: Loose, dark brown to reddish brown, () (ft) (f)
non-stratified, silty fine to coarse SAND, some 14:17 0.0
fine to coarse gravel, some organics and roots, * *
moist (TOPSOIL) 14:45 19.5
B 1.0-13.5ft Loose, olive gray with oxide staining, stratified,
fine to coarse SAND, littie silt and fine to coarse
gravel, roots, damp (SP) [Qvr]
C 13.5-15.0 ft: Dense, light yellowish brown to alive gray, SPEGIAL NOTES
non-stratified, gravelly fine to coarse SAND, B
eome cobbles and boulders, race sit, moist | [Some caving. No groundwater observed
(GP) [QvT] at time of excavation.

D 15.0-17.0 ft: Dense, light yellowish brown, silty fine to
coarse SAND, some fine to coarse gravel,
cobbles, moist (SM) [Qwi]

E 17.0-19.5ft: Dense, brownish gray to olive gray,
non-stratified, fine to coarse pcorly graded
SAND, some fine to coarse gravel and
cabbles, trace silt, wood, and sandstone
fragments, moist (SP) (PRE-OLYMPIA
GLACIAL CUTWASH)




LOG OF TEST 11 BD INFILTRATION TEST PITS.GPJ GLDR_WA.GDT 2/11/10

(R coue:
'Associates

Temp__ 55 °F Weather_Cloudy, rain  Engineer _T. Marshall

Equipment_Komatsu 308 Contractor_Cascade

Operator _Matt

LOG OF TEST PIT TP-207

Date _1/11/10

Elevation_548.0 ft Datum _Local

Job_063-1076.201

Location _Black Diamond

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

Dense, light yellowish brown, non-stratified,
silty fine to coarse SAND, some fine to coarse
gravel, cobbles, moist (SM) [Qwvi]

Dense, brownish gray, non-stratified, gravelly
fine to coarse SAND, ftrace to little silt, moist
(SP) (PRE-OLYMPIA GLACIAL OUTWASH)
[Qpog;

D 140-17.0ft

E 17.0-22.0ft

15 20
—0 AL L N AR U R/ AP P VN PN § P L P | L T S
- = St SAMPLES
B NO DEPTH MOISTURE
: (ft) (%)
[ 1 6.5
| 2 13.0
- 3 18.5 11.36
= 4 21.0 8.74
—10
— 2 SIS SIS AN I NS TN RS T SN AS)
o o 'ﬂ o hu o ] o a . -: Q Q‘ o Da = ‘G o q
SSRGS S SRS
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES i bl R 4 Rl 0

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

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

fine to coarse gravel, litle organics, moist * -

(TOPSOIL) 14:04 22.0
B 1.0-12.0 ft: Loose, olive gray, stratified, fine to medium

SAND, litile silt, trace fine gravel, moist (SP)
[Qur]

C 12.0-14.0 ft: Compact to dense, clive gray, stratified, SEEEIAL fiOTER:

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

excavation.




der
A

Temp__55 °F Weather_Cloudy, rain  Engineer _T. Marshall

Equipment_Komatsu 308 Caontractor _Cascade

Operator _Matt

LOG OF TEST PIT TP-207

Date_1/11/10

Elevation _548.0 ft Datum_Local

Job_063-1076.201

Location _Black Diamond

gIIIILIIII[IITIiII

and boulders to 18", trace silt, moist (GP) [Qwr]

D 14.0-17.0ft: Dense, light yellowish brown, non-stratified,
silty fine to coarse SAND, some fine to coarse
gravel, cobbles, moist (SM) [Qvt]

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

N 10 15 20
£% SAMPLES
L NO. Drz“;‘)m MOI(SBZ)URE
— Bottom of Test Pit at 22.0 ft
- 1 6.5
| 5 2 13.0
- 3 18.5 11.36
| 4 21.0 8.74
——10
—15
L—20
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES e | e | g e

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

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

fine to coarse gravel, little organics, moist i -

(TOPSOIL) 14:04 220
B 1.0-12.0ft: Loose, olive gray, stratified, fine to medium

SAND, little silt, trace fine gravel, moist (SP)
[Qvr]
C 12.0-14.0 ft: Compact to dense, alive gray, sfratified, .
gravelly fine to coarse SAND, some cobbles SPECIAL NOVES:

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

excavation.

LOG OF TEST PIT BD INFILTRATION TEST PITS.GPJ GLDR_WA.GDT 2/11/10




BD INFILTRATION TEST PITS.GPJ GLDR_WA.GDT 2/1110

LOGOFTEST . ..

s

der LOG OF TEST PIT TP-208

Associates
Temp__55 °F Weather_Cloudy, rain  Engineer _T. Marshall

Equipment_Komatsu 308 Contractor _Cascade

Operator _Matt

Date _1/12/10

Elevation 563.0 ft Datum_Local

Job_063-1076.201

Location Black Diamond

(LIIIIAIFTI|1|II|IT

and cobbles, trace silt, damp (GP) [Qwvr]

D 6.0-20.0ft: Dense, yellowish gray to olive gray, stratified,
gravelly fine to coarse SAND, some fine to
coarse cobbles, trace silt, with 0.4" silt lense at
18' bgs, damp (GP) [Quvr]
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| a o Qg o a9, g o _9, S ) a o, a 9, P 9,
|, B0 5 b o, o\ 5% o o%@oh
Bottom of Test Pit at 20.0 ft
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES — DEﬁg,'_*EOF DE"JETO gﬁgﬂgg
A 0.0-1.0ft: Loose, dark brown to reddish brown, : (ft) (ft) (f)
non-stratified, silty fine to coarse SAND, some 14:00 0.0
fine to coarse gravel, organics, damp (TOPSOIL) : =
B 1.0-4.0ft: Compact, yellowish gray, stratified, sandy fine 14:20 200
to coarse GRAVEL, some cobbles, trace silt,
damp (GP) [Qvr]
C 4.0-6.0ft: Compact yellowish brown, non-sfratified, fine to
coarse GRAVEL, litle medium to coarse SAND
SPECIAL NOTES:

Some caving at 4' to 8 bgs and 17" to 20’
bgs. No groundwater observed at time of

excavation.




-2 BD VILLAGES.GPJ BRENDA.GDT 4/20/10

LOG OF TEST

Location 75'E of MW-9

Temp__45 °F Weather_Sunny, clear. Date_02/22/2010
Equipment_Komatsu 308

’Associates

Name BD Villages

P Gotder LOG OF TEST PIT TP-301

Job _063-1076-001.201

Elevation_approx. 554

Datum _N/A

Contractor Cascade

Logged by _T. Marshall

Operator _Matt

& SAMPLES
i DEPTH MOISTURE
i NO- 1 i (%)
B 301-1] 125
o TEST RESULTS
i % PASSING
- DEPTH | WD | DD 2300
i} Bottom of Test Pit at 18.0 ft
— 20
- 25
L35
DEPTH TO|
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES TIME WIL NOTES

A 0.0-3.0ft: Compact, reddish-brown to olive-grey, (FT)

stratified, gravelly SAND, trace cobbles and silt,

damp. (SP) (OUTWASH) 13.0
B 3.0-8.0ft: Compact, olive-grey, stratified, fine to medium

SAND, some fine to coarse gravel, trace silt,

damp. (SP) (OUTWASH)
C 8.0-11.0ft: Dense, dark olive-grey, stratified, sandy

GRAVEL, COBBLES, and BOULDERS, little
SPECIAL NOTES:

silt, lenses of fine, sandy silt, damp. (GP)
(OUTWASH)

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

Severe caving at 2 to 8 ft.

Moderate seepage in till seams
(approximately 1/2 GPM) at 18 ft.
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Name BD Villages

LOG OF TEST PIT TP-302

Job_063-1076-001.201

Location_150'E of MW-9 Elevation_approx. 552 Datum_N/A
Temp__ 45 °F Weather_Sunny, clear. Date_02/22/2010 Logged by _T. Marshall
Equipment_Komatsu 308 Contractor _Cascade Operator _Matt

Bottom of Test Pit at 19.5 ft

25

III_I_I1IIIIIIIII]IJ]I]I[IT'IIII'

30

SAMPLES
DEPTH MOISTURE
el (Ft) (%)
302-1 18.5
TEST RESULTS

DEPTH | WD | DD | % PASSING

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,
roots and organics, moist. (SM)
(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 5.0-12.0ft. Compact, olive-grey, stratified, fine to coarse
SAND, little fine gravel, trace silt, damp. (SP)
(OUTWASH)

D 12.0-18.0ft: Compact, olive-grey, stratified, sandy fine
to coarse GRAVEL, and COBBLES, trace
silt, damp to moist. (GP) (OUTWASH)

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

DEPTH TO

TIME WIL NOTES
(FT)

18.0

SPECIAL NOTES:

Severe caving at 2 to 12 ft.
Moderate seepage (approximately 1/2
GPM) at 13 to 16 ft.
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LOC OF TEST .

Name _BD Villages

LOG OF TEST PIT TP-303

Job_063-1076-001.201

Location_-225'E of MW-9 Elevation _approx. 552 Datum _N/A
Temp__45 °F Weather_Sunny, clear. Date 02/22/2010 Logged by_T. Marshall
Equipment_Komatsu 308 Contractor_Cascade Operator_Matt

IlllllI[ll

|

25

—30

llll]lll]illlllllll

SAMPLES
DEPTH MOISTURE
NO: 1 i (%)

TEST RESULTS

% PASSING
DEPTH | WD DD #200

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,
roots and organics, moist to wet. (SM)
(DUFF/TOPSOIL)

B 1.0-3.0ft: 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, some cobbles,
trace silt, damp. (SP) (OUTWASH)

D 8.0-22.0ft: Compact, olive-grey, stratified, sandy fine to

coarse GRAVEL, and COBBLES, trace silt,
damp to moist. (GP) (OUTWASH)

DEPTH TO|

TIME WIL NOTES
(FT)
16.0
SPECIAL NOTES:

Severe caving at 2 to 8 ft.
Seepage (approximately 1/2 to 1 GPM)
at 16 to 18 ft.




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

Name__BD Villages

LOG OF TEST PIT TP-304

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 Operator_Matt

Bottom of Test Pit at 21.5 ft

25

IllII|Illl|ll||'ll||ll|l||||lll|

30

SAMPLES
DEPTH MOISTURE
NO. (ft) (%)
304-1 13.0
304-2 18.5

TEST RESULTS

% PASSING
DEPTH | WD | DD 500

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,
roots and organics, moist. (SM)
(DUFF/TOPSOIL)

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

C 9.0-13.0ft: 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-grey,
non-stratified, silty fine to coarse SAND,

some gravel and cobbles, trace siit, moist.
(SM) (TILL)

E 15.0-21.51ft 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
(FT)

13.0

SPECIAL NOTES:

Severe caving at 2 to 7 ft.
Slight seepage due to perched water at
13 ft.




LOG OF TEST k. .. BD VILLAGES.GPJ BRENDA.GDT 4/20/10

LOG OF TEST PIT TP-305

Name_ BD Villages Job_063-1076-001.201
Location_375'E of MW-9 Elevation _approx. 554 Datum _N/A

Temp__ 45 °F Weather_Sunny, clear. Date_02/22/2010 Logged by_T. Marshall
Equipment_Komatsu 308 Contractor _Cascade Operator _Matt

Bottom of Test Pit at 21.0 ft

[ SAMPLES

E NO. DI?E;I‘H MOI(%/:’;JRE

[ 305-1] 9.0

B 305-2] 175

n TEST RESULTS

i DEPTH | WD | DD | % PASSING

25
—30
DEPTH TO|
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES TIME WIL HOTES

A 0.0-1.0ft: Loose, dark brown, non-stratified, silty fine to (FT)

medium SAND, some fine to coarse gravel,

roots and organics, moist to wet. (SM) 9.0

(DUFF/TOPSOIL)

B 1.0-8.0ft: Loose to compact, reddish-brown to
olive-grey, stratified, fine to medium SAND, little
silt and fine gravel, damp. (SP) (OUTWASH)

C 8.0-14.0 ft: Very dense, yellow-grey to olive-grey,

non-stratified, silty, fine to coarse SAND, some SPECIAL NOTES:

Moderate caving at 2 to 7 ft.
fine to coarse gravel, cobbles, and boulders to
4ft. trace silt, damp. (SM) (TILL) Seepage due to perched water at 9 ft.

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)




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

Name BD Villages

LOG OF TEST PIT TP-306

Job _063-1076-001.201

Location _Black Diamond Elevation _approx. 540

Temp__ 50 °F Weather_Sunny, clear. Date_02/22/2010

Datum _N/A

Logged by_T. Marshall

Equipment_Komatsu 308 Contractor _Cascade Operator _Matt
— 0
L X SAMPLES
i DEPTH MOISTURE
i NO- I iy (%)
N 306-1] 20
L 306-2 16.5
B TEST RESULTS
- DEPTH | Wp | DD | % PASSING
L Bottom of Test Pit at 17.0 ft #200
— 20
— 25
[ 30
DEPTH TO
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES e WIL NOTES

A 0.0-4.0ft Loose to compact, yellow-brown to blue-grey, (FT)

non-stratified, silty, fine to medium SAND, some

fine to coarse gravel, cobbles, and wood, moist 15.0

to wet. (SM) (FILL)
B 4.0-7.0ft: Compact, brown, stratified, sandy, fine to

coarse GRAVEL, trace silt, moist. (GP)

(OUTWASH)

0-110ft , dark olive-grey, ified, .

C 7.0-11.0ft: Compact, dark olive-grey, stratified, gravelly T

fine to coarse SAND, trace silt, wet. (SP)
(OUTWASH)

D 11.0-15.5ft: Dense, dark olive-grey, stratified, sandy,
fine to coarse GRAVEL and COBBLES, trace
silt, wet. (GP) (OUTWASH)

E 15.5-17.0 ft: Very dense, light olive-grey, non-stratified,
silty, fine to medium SAND, some fine to
coarse gravel and cobbles, wet. (SM) (TILL)

Severe caving at 4 to 11 ft.
Groundwater (approximately 5 GPM) at

15 ft.




LOG OF TEST Fi. .. BD VILLAGES.GPJ BRENDA.GDT 4/20/10

'Associates
Name _ BD Villages

2R otder LOG OF TEST PIT TP-307

Job_063-1076-001.201

Location Black Diamond Elevation _approx. 542

Datum _N/A

Temp__ 50 °F Weather_Sunny, clear. Date_02/22/2010

Equipment_Komatsu 308 Contractor _Cascade

Logged by_T. Marshall

Operator _Matt

B SAMPLES
i DEPTH MOISTURE
I NO- 1 i (%)
— 5
— 10
i °0 f\o e
: Bottom of Test Pit at 12.0 ft
— 15
- TEST RESULTS
i % PASSING
- DEPTH | WD | DD 00
— 20
— 25
L—30
DEPTH TO|
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES TIME WIL NOTES
A 0.0-3.0ft: Loose, olive-grey, stratified, gravelly fine to (FT)
coarse SAND, trace silt, damp. (SP)
(OUTWASH)

B 3.0-12.0ft: Loose to compact, olive-grey, stratified,

sandy, fine to coarse GRAVEL and

COBBLES, trace silt, damp. (GP)

(OUTWASH)

SPECIAL NOTES:

Severe caving at 0 to 11 ft. (Test pit 25

ft. across.)

No groundwater cbserved.




LOG OF TEST P11-¢ BD VILLAGES.GPJ BRENDA.GDT 4/20/10

Name BD Villages

LOG OF TEST PIT TP-308

Job _063-1076-001.201

Location _Black Diamond Elevation_approx. 560 Datum _N/A
Temp_ 40 °F Weather_Sunny, clear. Date_02/23/2010 Logged by _T. Marshall
Equipment_Komatsu 308 Contractor _Cascade Operator _Matt

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

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

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

2 SAMPLES
i DEPTH MOISTURE
i NO- | "t (%)
B 308-1 15.0
= TEST RESULTS
L Bottom of Test Pit at 16.0 ft DEPTH | WD | DD | % PASSING
— 20
— 25
—30
DEPTH TO
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES — WiL NOTES

A 0.0-1.0ft: Loose, dark brown, non-stratified, silty fine to (FT)

medium SAND, some fine to coarse gravel,

roots and organics, moist. (SM)

(DUFF/TOPSOIL)
B 1.0-3.0ft: Loose to compact, reddish-brown to

yellow-brown, non-stratified, silty, fine to

medium SAND, some fine to coarse gravel,

cobbles and roots, damp. (SM) (OUTWASH)

SPECIAL NOTES:

Slight caving at

No seepage observed after 10 minutes.

Piezometer installed.

2to 111t




LOG OF TEST F1.-< BD VILLAGES.GPJ BRENDA.GDT 4/20/10

LOG OF TEST PIT TP-309

Job_063-1076-001.201

Name __BD Villages

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

C 3.0-7.0ft: Compact, yellow-brown to olive-grey,
stratified, sandy, fine to coarse GRAVEL and
COBBLES, trace silt, damp. (GP)

(OUTWASH)

D 7.0-15.5ft Verydense, light olive-grey, non-stratified,
silty, fine SAND, some fine to medium SAND,
some fine to coarse gravel and cobbles, damp
to moist. (SM) (TILL)

— 0
- SAMPLES
i TR T A T R YTk NO DEPTH MOISTURE
_ T T T o™ o T ' (ft) (%)
SRRt
— 5 B aNh oGl N 309-1 8.0
ek et e tiefe
- %, 7 /%
o 7
: / :’ SR
= /:4,:4252/’:
! TEST RESULTS
L Bottom of Test Pit at 15.5 ft -
i DEPTH | WD | DD | 700
— 20
— 25
—30
DEPTH TO
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES TIME WL NOTES
A 0.0-1.0ft: Loose, dark brown, non-stratified, silty fine to (FT)
medium SAND, some fine to coarse gravel,
roots and organics, moist. (SM) 10.0
(DUFF/TOPSOIL)
B 1.0-3.0ft Loose to compact, reddish-brown to
yellow-brown, non-stratified, silty, fine to
medium SAND, some fine to coarse gravel,
cobbles and roots, damp. (SM) (OUTWASH)
SPECIAL NOTES:

Moderate caving at 2 to 6 ft.

Slight seepage due to perched
groundwater (approximately < 1/4 GPM)
at 10 ftand 12 ft.




LOG OF TEST ki, « BD VILLAGES.GPJ BRENDA.GDT 4/20/10

LPAssociates

B Golder LOG OF TEST PIT TP-310

Name_ BD Villages Job_063-1076-001.201
Location _Black Diamond Elevation_approx. 562 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

W T\ Az /RN

=Tkl B e L

15 |-

20 [

25 [

Bottom of Test Pit at 25.0 ft

|I||I|l|Illlllllllllllllllltlll

SAMPLES

NO. DEPTH MOISTURE

(ft) (%)

TEST RESULTS

DEPTH | wp | pp | % PASSING

#200

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,
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 2.0-25.0ft: Compact, yellow-brown to olive-grey,
stratified, sandy, fine to coarse GRAVEL,
COBBLES, and BOULDERS to 12 in., trace
silt, damp to wet. (GP) (OUTWASH)

TIME

DEPTH TO

WIL NOTES
(FT)

15.0

SPECIAL NOTES:

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

Piezometer installed.




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

Location Black Diamond

Temp__45 °F Weather_Sunny, clear. Date_02/23/2010
Equipment_Komatsu 308

Name BD Villages

LOG OF TEST PIT TP-311

Job_063-1076-001.201

Elevation approx. 563

Datum _N/A

Contractor _Cascade

Logged by _T. Marshall

Operator _Matt

— O o L A L s N T W G 0T
i r,’u,\u,\w,\ o \U:\!,_:H:w: SAMPLES
- 0 el DEPTH MOISTURE
i NO: | i (%)
:— 31141 12.5
- 311-2 16.0
- TEST RESULTS
- DEPTH | wD | DD | % PASSING
[ 25 | Bottom of Test Pitat 24.0 ft
L—30
LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES DECIH T
WIL
A 0.0-2.0ft Loose, dark brown to reddish-brown, e (FT) WEURR
non-stratified, silty fine to medium SAND, some
fine to coarse gravel, roots and organics, damp. 20.0
(SM) (DUFF/TOPSOIL)
B 2.0-12.51ft: Loose to compact, yellow-brown to
olive-grey, 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:
medium SAND, trace silt, damp. (SP) Moderate caving at 2 to 8 .
Groundwater at 20 ft.

(OUTWASH)

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

Cobble content increases below 23 ft.




LOG OF TEST F..-¢ BD VILLAGES.GPJ BRENDA.GDT 4/20/10

Name_BD Villages

LOG OF TEST PIT TP-312

Job _063-1076-001.201

Location_Black Diamond Elevation _approx. 564 Datum _N/A
Temp_ 45 °F Weather_Sunny, clear. Date 02/23/2010 Logged by _T. Marshall
Equipment_Komatsu 308 Contractor Cascade Operator _Matt

Bottom of Test Pitat 17.0 ft

20

25

||III'lllllllllllllllIllIll!T]l

SAMPLES
DEPTH MOISTURE
NE. ) (%)
312-1 13.0

TEST RESULTS

% PASSING
DEPTH | WD DD #200

LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES

A 0.0-20ft 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 12.0-17.0 ft: Very dense, clive-grey, non-stratified, silty,
fine to medium SAND, some fine to coarse
gravel and cobbles, damp. (SM) (TILL)

Cobble content increases below 23 ft.

DEPTH TO|
TIME WIL NOTES
(FT)

fine to coarse gravel, roots and organics, damp.

15.0

SPECIAL NOTES:

Moderate caving at 3 to 9 ft.

Slight seepage in till seams at 15 ft and
16 ft.




LOG OF TEST Pl1-2 BD VILLAGES.GPJ BRENDA.GDT 4/20/10

Name_ BD Villages

LOG OF TEST PIT TP-313

Job_063-1076-001.201

Location Black Diamond Elevation _approx. 558 Datum _N/A
Temp__ 45 °F Weather_Sunny, clear. Date _02/23/2010 Logged by_T. Marshall
Equipment_Komatsu 308 Contractor _Cascade Operator _Matt
O T T
i 3N sz 1-¢ NO DEPTH MOISTURE
i ’ (Ft) (%)
- ° 3131 15.0
— 10
— 15
= TEST RESULTS
i % PASSING
C Bottom of Test Pit at 17.0 ft DEPTH | WD | DD #200
— 20
— 25
—30

LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES

A 0.0-20ft: Loose, reddish-brown, non-stratified, silty fine
to medium SAND, some fine to coarse gravel,
roots and organics, damp. (SM)
(DUFF/TOPSOIL)

sandy, fine to coarse GRAVEL, COBBLES,
and BOULDERS to 12 in., trace silt, damp to
wet. (GP) (OUTWASH)

C 14.0-17.0 ft: Very dense, olive-grey, non-stratified, silty,

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

DEPTH TO

TIME WL NOTES
(FT)

12.5

B 2.0-14.0ft: Compact, yellow-grey to olive-grey, stratified,

SPECIAL NOTES:

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

Piezometer installed.




LOG OF TEST P11-2 BD VILLAGES.GPJ BRENDA.GDT 4/20/10

Name BD Villages

LOG OF TEST PIT TP-314

Job_063-1076-001.201

Location_Black Diamond Elevation _approx. 563 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 u, \\r, \\r, \\r, \r, \\r, \n ‘u PR,

e \u U, ,u, N \u n \u, \u,

Pperiar

: E)D-Q DQ

Boftom of Test Pit at 16.0 ft

20

25

lllllill\I!Tlllllll[l!lllllll!l

SAMPLES
NO DEPTH MOISTURE
' (ft) (%)
314-1 15.5
TEST RESULTS

DEPTH | WD | DD | " PASSING

LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES

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

fine to coarse gravel, roots and organics, damp.

(SM) (DUFF/TOPSOIL)

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) (OUTWASH)

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

DEPTHT

TIME WiL NOTES
(FT)

SPECIAL NOTES:

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




LOC OF TEST kii-2 BD VILLAGES.GPJ BRENDA.GDT 4/20/10

Name _BD Villages

LOG OF TEST PIT TP-315

Job_063-1076-001.201

Location_Black Diamond Elevation_approx. 564 Datum_N/A
Temp_ 50 °F Weather Sunny, clear. Date 02/23/2010 Logged by _T. Marshall
Equipment_Komatsu 308 Contractor _Cascade Operator_Matt
B AR R D AR R R R SAMPLES
i RS RN I R e PR NO DEPTH MOISTURE
i : (ft) (%)
- ° 315-1]  10.0
— 10 [0
L 15 [
- TEST RESULTS
i % PASSING
i : DEPTH | wD | DD i
I 20 .
: Botiom of Test Pitat 22.0 it
— 25
L—30

LITHOLOGIC DESCRIPTIONS AND EXCAVATION NOTES

A 0.0-2.0ft: 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 2.0-22.0 ft: Compact, yellow-grey to olive-grey, stratified,
gravelly, fine to coarse SAND, little cobbles,
trace silt, damp. (SP) (OUTWASH)

DEPTHTO
TIME WiL NOTES
(FT)

SPECIAL NOTES:
Severe caving at 3 to 14 ft.
No groundwater observed.




THEVILLAGES_MW-24 DRAFT.GPJ GLDR_WA.GDT 4/21/10

BOREHOLE RECC

RECORD OF BOREHOLE MW-24 SHEET 1 of 3
PROJECT: Black Diamond Villages DRILLING METHOD: RotoSonic DATUM: ELEVATION: 557
PROJECT NUMBER: 063-1076-01.201 DRILLING DATE: 03/10/2010 AZIMUTH: N/A INCLINATION: -80
LOCATION: 56 feet West of TP#117 DRILL RIG: Mini-Sonic CCORDINATES. not surveyed
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
T BLOWS /ft
E m 8] 10 20 30 40 L
Ee| = o | 2o | B | & | w| slows E D 30 3 & WATER LEVELS
a Q DESCRIPTION % | &0 2 % per 6in N | 5 [WATER CONTENT (PERCENT) GRAPHIC
@ > | £~ |pePTH| 2 e w
z o ) z 140 b hammer x WS —— W,
| @ 30 inch drop 20 40 €0 80
0 00-25 F FSCA A0
Brown to red brown, silty fine to coarse PVC riser
SAND, some fine to coarse gravel, moist. pipe, in
(Outwash) cement seal
B with 4-foot
stainless
steel above
ground
- monument
_______________ 554.5
25-6.0 25
Yellow gray to olive gray, fine to coarse
E SAND, trace silt, damp. (Qutwash)
5 1 |GRAB
- 10
5 10.0
O T §51.0
6.0-9.0 6.0
Yellow gray to olive gray, fine to medium
SAND, some fine to coarse gravel, litlle
silt, damp. (Outwash)
= 2 |GRAB
____________ | 548.0
90-110 9.0 3 |GRAB
3 Olive gray, silty SAND, some fine to coarse
o gravel, damp. (Till lense?)
0
10 g
£
§ .
o ;
I e -| 546.0
11.0-200 10
Clive gray, fine to coarse SAND and fine to FYALCE
coarse GRAVEL, trace siit, damp. "
(Outwash) o -0,
= 3 Q - -
Lol
L X C 4
AG
57
o b
o 00 C 4
5o¥
@ b, 1.0
15 00 C 700 =
SPIGP )"ch
o D
- no C 4
S
=D,
- SM DO c 4 |GRAB| =
interbeds of alive gray with iron-oxide '3160.'
staining,silty SAND, some fine to coarse h -Q 2" SCH 40
gravel, damp. (3.0 feet) o .D. PVC riser
- DOC pipe with -
N bentonite
U.'E)< backdill
P> B,
- X C -
o3
R [ S L ?&3'\'01 537.0 5
Log continued on next page
1into 31t LOGGED: TPM =
DRILLING CONTRACTOR: Boart/Longyear CHECKED: JGJ Golder
DRILLER: Brian - .- - DATE: 4/1/2010 Associates -




_THEVILLAGES_MW-24 DRAFT.GPJ GLDR_WA.GDT 4/21/10

RECORD OF BOREHOLE MW-24 SHEET 2 of 3
PROJECT: Black Diamond Villages DRILLING METHOD: RotoSonic DATUM: ELEVATION: 557
PROJECT NUMBER: 063-1076-01.201 DRILLING DATE: 03/10/2010 AZIMUTH: N/A INCLINATION: -80
LOCATION: 56 feet West of TP#117 DRILL RIG: Mini-Sonic COORDINATES: not surveyed
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
l‘:':' BLOWSEINE NOTES
E_| 4 o |EEV.| @ E 40 WATER LEVELS
eg| 2 9 | T | & | w | BLows g — =
g Q DESCRIPTION @ |zo S| & | peréin T NT (PERCENT) GRAPHIC
g > (%J DEEI 3 t 140 I hammer é W, l——#l‘ W,
| o () 30 inch drcp "0 40 s 80
=0 200-220 6o 200
Olive gray, sandy fine to coarse GRAVEL, o Do
some silt, damp. (Till) D q
o 0O
= e L0 5 [GRAB
o B"(
D
- | [©.0] 5350
22.0-26.0
Gray to olive gray with iron-oxide staining,
fine to coarse GRAVEL and COBBLES,
litle silt, damp. (Outwash)
- GwW
—25 100
B 3a-276 T -
Gray to brown, fine to medium SAND,
some fine to coarse gravel, little sit, damp. sP
- __(E.UEGS_I‘\) ___________ I 5 6 [GRAB
270-27.5 ML I | 27.0
Brawn SILT, thinly bedded with dark brown 529.5
\SWFfmoist I~ zrs
275-42.0 ',6‘:'
T Clive gray, sandy fine to coarse GRAVEL, )‘ = (]
little silt, damp. (Outwash - Till transition) QC:)-B.
p2
By
5 0% 7 |GRaB)
] o b
3 M L QO]
E Interbed of light crange brown with 'DABR
—30 ) iron-oxide staining, SILT and fine o coarse b B¢
.f.': GRAVEL, moist. (6.0 inches) o .D.
3 b2
s ey
.o"-_B:
r (]
o B“'
- g 8 GRAB
ol ive -
o~ (]
Interbed of light orange brown, clayey SILT ‘Q,DO.'
i and fine to coarse GRAVEL, little fine to ) = - 9 [GRAB|
medium sand, moist. (1.0 foot) =) D
5 (]
i IGPIGW] IC!‘GQV
© b,
ML L QG 27 SCH 40
Interbed of dark red brown SILT, some fine o\ 10 PVCrser || |-
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(1.0 foot) oy fitersand || |-
- Q¢ backfill
0 ()
" a_-f:)“< o
oM 0
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Interbed of light brown, silty fine to coarse 'O_Bo: |
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Log conlinued on next page
1into3ft LOGGED: TPM
DRILLING CONTRACTOR: Boart/Longyear CHECKED: JGJ Golder
DRILLER: Brian = . DATE: 4/1/2010 Associates

BOREHOLE RECC




0955 on 03/11/2010, well observed to be dry and no water level measurement recorded.

RECORD OF BOREHOLE MW-24 _ SHEET 3of 3
PROJECT: Black Diamond Villages DRILLING METHCD: RotoSonic DATUM: ELEVATION: 557
PROJECT NUMBER: 063-1076-01.201 DRILLING DATE: 03/10/2010 AZIMUTH: N/A INCLINATION: -80
LOCATION: 56 feet West of TP#117 DRILL RIG: Mini-Sonic COORDINATES: not surveyed
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
I BLOWS/ft
£ - Q EV ' E 10 20 30 40 NOTES
g g 2 | Fo ELEV. £l w BLOWS E L - ... WATER LEVELS
a8 g DESCRIPTION 8 %9 s E per 6in N a WATER CONTENT (PERCENT) GRAPHIC
[+ 2 DEPTH| 2 w w
Q () z 140 Ib hammer C |[W /88— W,
40 o 30 inch drop 20 40 60 :1v]
27.5-42.0
Olive gray, sandy fine to coarse GRAVEL,
little siit, damp. (Outwash - Till transition) < 2" SCH 40
(Continued) 0. PVC slotted
- GPIGW. (.= 13 |[GRAB screen with
et filter sand
backfill
I N I 515.0
42.0-46.0 420
Olive brown, fine to coarse SAND, litle to
some silt, little fine gravel, scattered coal
fragments, wet. (Outwash)
= SP 14 [GRAB
@
i=]
(5]
E 1.0
— 45 E 100
<
3
Q
e | e e e 511.0
46.0 - 50.0 46.0 ;
Dark olive brown, silty fine to coarse Filter sand
SAND, some fine to coarse gravel, backiill, no
scattered coal fragments, moist. (Till) pipe
- SP/SM; 7 15 [GRAB
7,55 Bentonite
/‘4 chip backfill
| <o j 507.0
Boring completed at 50.0 ft. 50.0
ofF
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wl 1into3ft LOGGED: TPM
.% DRILLING CONTRACTOR: Boart/Longyear CHECKED: JGJ -Golder
-%! DRILLER: Brian DATE: 4/1/2010 ‘Associates
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APPENDIX B
LEGEND / AESI TEST PIT AND BORING LOGS



blocks\og_key.dwg LAYOUT: Leyoul

é : “Du‘“: Well-graded gravel and Terms Describing Relative Density and Consistency
0 = & -
8 [2[3;8;1€"|gravel with sand, ltte to Density  SPT®blows/foot
P é; g no fines B Very Loose Oto4
2 3 HE 52352 _|Poorly-graded gravel Grained Sofs b‘ﬁim — :é?; go S
» |2 D253 OF |and gravel with sand, Ganis 3010 50 _  Iestoymbos
2 E o gg';“g little to no fines Very Dense >50 G= Gra.ln Size
& [T 2| [o302e @ M = Moisture Conlent
s |3 eI’ . : Consisten SPT%blows/foot = imil
Z |29 b ﬂ; H Silty gravel and silty Verv S ﬂw 002 é =‘élée'b.efgl Lo
c G BE {d.g-| oM . Ei ery S0 emical
El v =
S |2 Eraldidy O |gravet with sand Fine. sors SO 2t04 DD = Dry Density
2 | o3 il Medium Stiff 4108 K = Permeability
£ |5 2R ;
3 |=% e Stiff 8to 15
- Clayey gravel and Very Stilf 1510 30
s |z |” GC | clayey gravel with sand Hard >30
= e
3 3 Component Definitions
5 |z e Well-graded sand and Descriptive Term  Size Range and Sleve Number
5 |5 gr: , Descriptive Term
- |15 Eft sand with gravel, little Boulders Larger than 12
g 2 gt fo no fines Cobbles 31012
o [t a
! g lal- Gravel 3"to No. 4 (4.75 mm)
2 |3¢2 § ; Poorly-graced sand - Coarse Gravel 3"lo 3/4°
@ (0@ and sand with gravel, Fina Gravel 3/4"to No. 4 (4.75 mm)
2183 little to no fines Sand No. 4 (4.75 mm) to No. 200 (0.075 mm)
g gz : Coarse Sand No. 4 {4,75 mm) to No, 10 (2.00 mm)
s |58 - Silty sand and Medium Sand No. 10 (2.00 mm) 1o No. 40 (0.425 mm)
2 2 artif silty sand with Fine Sand No. 40 (0.425 mm) to No. 200 (0.075 mm)
3 é - % Ll gravel Silt and Clay Smaller than No. 200 (0.075 mm)
|2l 9,
2 |2 s Clayey sand and () Estimated Percentage Moisture Content
£ ; clayey sand with gravel ER——— Dry - Absence of moisture,
= s /(; Compenent Weight dusty, dry to the touch
[sit sancy sin, gravelysi, | - Trce - it
M . ., .
% % silt with sand or gravel Little 151025 Moist - Damp but no visible
2] 'y With - Nen-primary coarse water
= R Clay of low to medium conslituents: > 15% Very Moist - Water visible but
t;' g E cL plastidl‘y; silty. sandy, or - Fines conient between not free draining
Z &= gravelly clay, lean clay 5% and 15% Wt - Visible free water, usually
3 ak from below waler table
2 | ag [
g % Organic clay or silt of low Symbols
o = plasticity Biows/6° or
% Sérmpler portion of 8° Cement grout
= — s ype surface seal
Eo El‘astlc‘sﬂt, clayey silt, silt 20° 0D ' / Sampler Type Scionia
2 0 1Won
Tl L2 s AR SR e (Ssa;ﬂpler 3.0° OD Split-Spoon Sampler Fher pack wih
2 | &5 . = m 3.25' OD Split-Spoon Ring Sampler /| blank casing
A —S v Clay of high plasticity, —— i _ g samp ] section
8 | B % / cH srandy_tog Q’E‘SE“V clay, ‘;a‘ 3.0' OD Thin-Wall Tube Sampler 4 grui::g]eo%;as%r@
£ E clay with sand or grave (including Shelby lube)
3 % = //4{1 Grab Sample =y :‘z Mgk
1 b 7 - ™ H
Z :g" :/’;?:;}:’,’: Organic clay or silt of Portion not recovered — =P
w 7% . .
_{:f;?% s ";e’j’:"f” to high O percentage by dry weight ¥ Depth of ground water
i |Plasticly @ (SPT) Standard Penetration Tast ¥ ATO = Attime of rling
o (ASTM D-1588) 7 Static water level (date
rEa B Peat, muck and other ® |n General Accordance with (55)1 il
253 PT |highly organic soils Standard Practice for Description Combined USCS symbols used for
to and Identification of Solls (ASTM D-2428) fines batween 5% and 15%

Classifications of solls In this raport are based on visual field and/or laboralory observations, which inciude density/consistency, molsture condilion, grain size, and
plasticity estimates and should not be construed to Imply field or laberatory testing unless presented hereln. Visual-manual and/or faboratory chassification
methods of ASTM D-2487 and D-2488 were used as an idenlificalion guide for the Unified Sl Classification System.

Associated Earth Sciences, Inc.
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LOG OF EXPLORATION PIT NO. EP-20

£ This log is part of the report r?repare.d by Associated Earth Sciences, Inc. (AESI) for the named project and should be
£ read together with that report for complete interpretation. This summary applies only to the location of this trench at the
3 time of excavation. Subsurface conditions may change at this location with the passage of time. The data presented are
sl a simplficaticn of actual conditions encountaréd.
DESCRIPTION .
Approximate Elev, 539 feet
Forest Duff/Topsoil
1 —
o . Qvr - Vashon Recessional Outwash
Loose to medium dense, moist, brown, medium to coarse SAND, few fine gravel; massive.

3 -

4 —

57 Medium dense, moist, brown-gray, medium to coarse SAND, with gravel, frace cobbles; roughly

g6 — horizontal bedding.

7 —

8 -

g -
10 5 Medium dense, moist, brown-gray, medium to coarse SAND, few gravel, few cobbles and boulders.
11
12 - Oxidized. ,_

Qvt - Vashon Lodgement Till
13 -1 Dense, moist, gray, silty fine SAND, few gravzl, trace cobbles.

15 - Bottom of exploration pit at depth 14 feet
No seepage. Moderate caving 0 ta 5 feet.

KCTP3 060601A (EP-20 THRU EP-85, EP-104, IT-1 THRU IT-4).GPJ June 9, 2008

The Villages
Black Diamond, WA

Associated Earth Sciences, Inc. Project No. KG060G01A

9/15/06

Logged by. JHS
Approved by: JHS




LOG OF EXPLORATION PIT NO. EP-21

time of excavation. Subsurface conditions may change al this location wit
a simplfication of actual conditions encountered.

Depth (ft)

DESCRIPTION

This log is part of the report prepared by Associated Earth Sciences, Inc. {AESI) for the named
read together with that repont for complete interpretaticn. This summary aﬁp‘lru‘es only fo t
e passage

roject and should be
on of this trench at the
of time. The data presented are

Approximate Elev, 570 feet

KCTPA 060601A (EP-20 THRU EP-95, EP-104, IT-1 THRU 1T-4).GPJ June S, 2008

Forest DuffiTopseoil

-
|

Qut - Vashon Lodgement Till

T Dense, tan, oxidized till, few cobbles.

hr W N

| Medium dense, tan, silty fine SAND, few gravel, few cobbles; oxidized (weathered till).

o © @ ~N o O
|

Bottom of exploraticn pit at depth 9.5 feet
[

11 — No seepage. Nocaving.

The Villages
Black Diamond, WA

Associated Earth Sciences, Inc.

Logged by: JHS
Approved by: JHS

Project No. KG060601A
9/15/06




LOG OF EXPLORATION PIT NO. EP-23

KCTP3 060601A (EP-20 THRU EP-85, EP-104, [T-1 THRU IT-4).GPJ June 9, 2008

€ This log is part of the report prepared by Associated Earth Sciences, Inc. (AESI) for the named project and should be
s read together with that report for complete interpretation. This summary applies only to the location of this trench at the
g time of excavation. Subsurface conditions may change at this location with the passage of time. The data presented are
o a simplfication cf actual conditions encountered.
DESCRIPTION .
Approximate Elev, 550 feet
Forest Duff

1 Qvr - Vashon Recessional Outwash

5 I Loose, moist, tan to oxidized brown, GRAVEL, with fine to coarse sand and cobbles.

3 -t

4 1 Loose to medium dense, gray-brown, as above; roughly stratified.

5 -

6 -1

7 -—

B —

9 -

_| Medium dense, moist, gray-brown, GRAVEL, with fine to medium sand, few silt and cobbles.
Medium dense, moist, gray-brown, fine to medium SAND, with gravel and cobbles.

-
o

-
L

-
N

"|_Seepage.

-
w
]

Qvt - Vashon Lodgement Till
Dense, moist, gray-brown, silty fine SAND, few gravel.

-
LN

Bottomn of exploration pit at depth 14 feet
Heavy seepage at 12 feet. Moderate caving 0 to 4 feet and 10 to 12.5 feel.

N - e e
g o (e} wm ~N O O
| | | | | | ]

The Villages
Black Diamond, WA

Associated Earth Sciences, Inc. Project No. KG060601A

9/15/06

Logged by: JHS
Approved by: JHS




LOG OF EXPLORATION PIT NO. EP-32

KCTP3 060601A (EP-20 THRU EP-95, EP-104, IT-1 THRU [T-4).GPJ June 9, 2008

€ This log is part of the report prepared by Assacialed Earth Sciences, Inc. (AESI) for the named Frojeck and should be
£ read together with that report for con'_\Etete interpretation. This summary ;alﬁplles only to the location of this trench at the
e time of excavation. Subsurface conditions may change at this localion wi the passage of time. The data presented are
(o] a simplfication of actual conditions encountered.
DESCRIPTION
Approximate Elev. 668 feet
Forest Duff/Topsail
b Qut - Vashon Lodgement Till
5 - Medium dense, slightly moist, orangish brown, silty fine SAND, little gravel, few medium to coarse
sand; heavy oxidation, abundant roots (weathered till).
3 -
F =4 Dense, moist, grayish orangish brown (mottled), silty fine SAND, little subangular to subrounded
gravels, few medium to coarse sand; moderate oxidation.

5 71 Becomes grayish brown at 5 feet and very dense (very hard digging).

6 -

7 )

8 -

9 J.Colorchangeat~95feet __ ___________________________________ .
10 — Very dense, moist, gray, silty fine SAND, little gravel, few medium to coarse sand.
11 = Bottom of exploration pit at depth 10.2 feet ) i

Exploration terminated due to refusal from boulders and density of formation. No seepage. No caving.
12
13
14
15
16 -
17 5
18
19
20 -
21 =
22 -
23
24
25
The Villages
Black Diamond, WA

Logged by, BAA Associated Earth Sciences, Inc. Project No. KGO60601A

Approved by: JHS

10/11/06




LOG OF EXPLORATION PIT NO. EP-49

KCTP3 0BOBDYA (EP-20 THRU EP-85, EP-104, 1T-1 THRU IT-4).GPJ June 9, 2008

€ This log is part of the report prepared by Associated Earth Sciences, Inc. (AESI) for the named project and should be
£ read together with that report for compléte interpretation. This summary applies only to the location of this trench at the
- time of excavation. Subsurface conditions may change at this location with the passage of time. The data presented are
o a simplfication of actual conditions encounlered.
DESCRIPTION .
: Approximate Elev, 579 feef
Forest DuffiTopsoil .
1 - Qvt - Vashon Lodgement Till
Loose, moist, red-brown, silty fine SAND, few gravel and medium to coarse sand; heavy oxidation,
2 -1 abundant roots (weathered till).
3 -
i - Dense, slightly moist, light brown (tan), silty fine SAND, little gravel, few medium to coarse sand,
trace cobbles and boulders; minor oxidation, trace roots to 5 feet.
5 7| Becomes grayish brown.
6 -
7 -
8 1 As above (till).
g - Operator notes very hard digging.

Very dense, moist, grayish brown, silty fine SAND, little gravel, few medium to coarse sand, trace
nboulders and cobbles. '

=
(=]
|

r

N = = o = 3 e a2
twd B B O W W ~N O g A~ 0 N =2
| i | | 1 | 1 | 1 | A | | |

The Villages
Black Diamond, WA

Lagged by: BAA Associated Earth Sciences, Inc. Project No. KG060601A

w3 - W LF
Approved by: JHS 10/18/06




LOG OF EXPLORATION PIT NO. EP-51

g This log is part of the report rEreparec.{ by Associated Earth Sciences, Inc. (AESI) for the named project and should be
£ read together with that report for com lete interpretation. This summary _aﬁplies only to the location of this trench at the
s time of excavation. Subsurface conditions may change at this location with the passage of time. The data presented are
) a simplfication of actual conditions encountered.
DESCRIPTION .
Approximate Elev. 548 feet
Forest DuffiTopsoil
1 - Qur - Vashon Recessional Outwash '
Loose, moist, red-brown, silty fine SAND, trace gravel; abundant roots, heavy oxidation (weathered
2 -1 outwash).
3 -
& Loose, tan, moist, fine SAND, trace gravel, trace silt; trace roots, minor oxidation, massive.
5 —
6 —
7 1 Becomes fine to coarse SAND with gravel, trace silt; minor oxidation, trace organics (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, little gravel, few medium to coarse sand,
i1 = non-stratified, trace cobbles and boulders, light brown in nlaces, oxidized in places, some gravels
very weathered.
12 ry
13 - Finer, fine to coarse, medium SAND, trace gravel, charcoal.
14 - {Looks like lower in EP-50 with Tess boulders and cobbles) Mediam dense, very moist, light brown,
silty/clayey, fine to coarse SAND, little gravel; trace charcoallorganics, glued with clay/silt.
15 -
18 -7 \wetter, more silt/clay, gravels very weathered, coarser.
17
18 7 Cleans up. Medium dense to dense, moist, brownish gray, medium SAND, trace gravel scattered
19 -t throughout, trace silt, coarse sand, non-stratified, very minor oxidation.
20 7 As above, less gravel.
21
22 Bottom of exploration pit at depth 21 feet
Very minor seepage 13.5 lo 18 feet. Minor caving 7 to 9 feet.
23
24 -

KCTP3 060601A (EP-20 THRU EP-95, EP-104, IT-1 THRU IT-4).GPJ June 9, 2008

The Villages
Black Diamond, WA

Logged by: BAA Associated Earth Sciences, Inc. Project No. KGOG0S01A

:g;‘*% g‘% 10/18/06

Approved by: JHS




LOG OF EXPLORATION PIT NO. EP-53

€ This log is part of the report prepared by Associated Earth Sciences, Inc. (AES) for the named project and should be
£ read together with that report for complete interpretation. This summary gﬁplies anly to on of this trench at the
) time of excavalion. Subsurface conditions may change at this jocation with the passage of time. The data presented are
(= a simplfication of actual conditions encountered.
DESCRIPTION )
Approximate Elev, 570 feet
Forest Duff/Topsoil
1 Qvt - Vashon Lodgement Til
2 -} Mediumdense to dense, slightly moist, tan, silty fine SAND, little gravel; moderate oxidation, few
roots to 5 feet (weathered till).
3 -
4 —
5 —
5 = Very dense, slightly moist, brownish gray, silty fine SAND, little gravel, few medium to coarse sand,
trace cobbles and boulders, minor oxidation.
7 aal
8 —
9 —
10
11 1 Very dense, as above, slightly sandier.
12
413 - Bottom of exploration pit at depth 12 feet
No seepage. No caving.
14 —
15 -
16 —
17 -
18 —
19
20
21
22 -
23
24
25—

KCTP3 080601A (EP-20 THRU EP-85, EP-104, IT-1 THRU IT-4).GPJ June 9, 2008

The Villages
Black Diamond, WA

Associated Earth Sciences, Inc.
Logged by: BAA

Approved by: JHS 7

Project No. KG0G0601A
10/18/06




LOG OF EXPLORATION PIT NO. EP-54

KCTP3 060601A (EP-20 THRU EP-95, EP-104, IT-1 THRU IT-4).GPJ_June 9, 2008

‘g This log is part of the report prepared by Associated Earth Sciences, Inc. (AESI) for the named lproject and should be
F= read together with that report for complete interpretation. This summary a plies only to the location of this trench at the
s time of excavation. Subsurface cenditions may change at this location wutﬁ the passage of time. The data presented are
a a simplfication of actual conditions encauntered. .
DESCRIPTION
Approximate Eley, 560 feet
Forest Duff/Topsoil
1 Qut - Vashon Lodgement Tl
2 I Loose, moist, orange-brown, silty fine SAND, few gravel, trace cobbles/boulders; moderately tight,
few roots/organics, heavy oxidation (weathered fill).

3 =

4 —

5 —

' Very dense, slightly moist, brownish gray to grayish brown, silty fine SAND, little gravel, few medium

to coarse sand, trace cobbles and boulders; minor oxidation (very dense, gray, till contact appears

7 -1 to be dipping paralle! to slope surface).

8 -

9 —]
10 -7 As above - no oxidation.
11
12 — Bollom of exploration pit at depth 11 feet

No seepage. No caving.
13
14 —
15 =
16
17
18
19 -
20
21
22
23
24
25—
The Villages
Black Diamond, WA

NEP— Associated Earth Sciences, Inc. Project No. KG0G0601A

Approved by: JHS
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LOG OF EXPLORATION PIT NO. EP-55

KCTP3 060601A (EP-20 THRU EP-95, EP-104, IT-1 THRU IT-4).GPJ June §, 2008

£ This log is part of the report r{:reparmj by Asscciated Earth Sciences, Inc. (AESI) for the named project and should be
= read together with that repart for complete interpretation. This summary a plies only to the location of this trench at the
o time of excavation. Subsurface condilions may change at this location wnlﬁ the passage of time. The data presented are
(=) a simpliication of actual conditions ancountered.
DESCRIPTION
Approximate Eley, 547 feet
L Forest DufffTopsoil .
1 Qvr - Vashon Recessional Outwash
Loose, moist, red-brown, silty fine SAND, trace gravel, heavy oxidation, abundant roots/organics
2 1 (weathered outwash).
3 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 (layer sands and gravels), caving.
5 —
6 =
7‘ —]
8 -4
g —
10 1 Boulder layer with medium sand, few gravel and coarse sand.
" Qpog,. - Pre-Olympia Glacial Deposits, Coarse-Grained
12 - Medium dense, very moist, tan, silty/clayey GRAVEL with fine to coarse sand; very sticky, glued
with clay, trace charcoal/organics, non-stratified.
13 —hAs above, very moist to wef, sticky. r
14 -t Bottom of exploration pit at depth 13 fest
Veery minor to no seepage 11 to 13 feel. Severe caving 0 to 11 feet.
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. KG060601A

Approved by: JHS
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LOG OF EXPLORATION PIT NO. EP-56

E This log is part of the report I_?repared by Associated Earth Sciences, Inc. (AESI) for the named project and should be
£ read together with that repo for complete interpretation. This summary gﬁplies only to the location of this trench at the
s time of excavation. Subsurface condifions may change at this location with the passage of time. The data presented are
[=} a simplfication of actual conditions encountered.
DESCRIPTION .
Approximate Elev, 552 feet
Forest DuffiTopsoil
1 Qvr - Vashon Recessional Qutwash
2 - Loose, moist, red-orange-brown, silty fine SAND, trace gravel; heavy oxidation, few roots.
As above, orange-brown, few silt.
3 -
4 Loose, slightly moist, gray-brown, fine te medium SAND, trace coarse sand, trace gravel, scattered,
5 - trace silt; minor oxidation, well sorted, massive.
6 -l
7 7 Increased gravel and moisture, severe caving.
8 =
9 —
10
11
12

13 ] Loose, moist, brownish gray, medium SAND, trace gravel scattered, few coarse sand, trace silt;
minor oxidation, severa caving, stratified.

KCTP3 060601A (EP-20 TH|RU EP-95, EP-104, IT-1 THRU IT-4.GPJ June 9, 2008

14 -hBoulder layer. -
Qpog,. - Pre-Olympia Glacial Deposits, Coarse-Grained
15 1 £.(E0% Bgist, tan, silty/claysy GRAVEL, with sand. [
16 - Exploration terminated due to severe caving. No seepage. Severe caving 0 to 13 feet.
17 —
18 -
19
20
21
22
23 =
24 —
25
The Villages
Black Diamond, WA
ot B Associated Earth Sciences, Inc. Project No. KG050601A

Approved by: JHS

10/18/06




LOG OF EXPLORATION PIT NO. EP-57

KCTP3 080601A (EP-20 THRU EP-85, EP-104, IT-1 THRU IT-4).GPJ June 9, 2008

= This log is part of the report prepared by Associated Earth Sciences, Inc. (AES) for the named project and should be
£ read together with that report for complete interpretation. This summary applies oniy to the location of this trench at the
a time of excavaticn. Subsurface conditions may change at this location with the passage of time. The data presented are
(a} a simplfication of actual conditions encountered.
DESCRIPTION
Approximate Elev. 551 feet
Forest DuffiTopsoil
1 - Qur - Vashon Recessional Outwash
Loose, moist, red-brown, silty fine to coarse SAND with gravel; abundant roots, heavy oxidation.

2 — Loose, slightly moist, gray-orange, fine to medium SAND with gravel, stratified; minor oxidation,

3 trace roots.

47 Predominantly fine to medium SAND, trace scattered gravels.

5 -

6 —

? =

B —

9 -1 Boulders and gravel.
10 Qut - Vashon Lodgement Till
11 -1 Dense, moist, brown-gray, silty fine SAND, little gravel.
12 -
13 7 As above, gray-brown.
14
15 — Bottom of exploration pit at depth 14 feet

No sespage. MNo caving.
16 —
17 -
18
19
20 -
21 =
22
23
24
25
The Villages
Black Diamond, WA
Associated Earth Sciences, Inc. :

Logged by: BAA — _ ! Project No. KG060601A

Approved by: JHS
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LOG OF EXPLORATION PIT NO. EP-58

€ This log is part of he report prepared by Associated Earth Sciences, Inc. (AESI) for the named Eroject and should be
5 read together with that report for corr_lglete interpretation. This summary applies only to the location of this trench at the
g lime of excavation. Subsurface conditions may change at this location with the passage of time. The data presented are
o a simplfication of actual conditions encountered.
DESCRIPTION ]
Approximate Elev, 550 feet
Forest DufffTopsoil
1 - Qvr - Vashon Recessional Outwash
Loose, moist, dark brown, silty fine to coarse SAND, littie gravel; abundant organics/roots

2 -1 (weathered outwash).

3 - As above, brown, moderate oxidation (weathered outwash).

2 = Loose, slightly moist, fine to coarse SAND with gravel, few cobbles, trace silt, trace roots; minor

oxidation, stratified, brown to gray in layers.

5 T SAND with gravel to GRAVEL with sand.

6 —

7 -

8 —

g -
10 - Increase in moisture to moist.
i1
12

13 Moderate oxidation, few silt, may produce water.
Loose, wet, orange-brown, fine to coarse SAND with gravel, little silt, trace cobbles; moderate
14 oxidation.

Seepage on fop of till - moderate pocling on bottom of pit.

|

|

15 Qvt - Vashon Lodgement Till
16 | Dense, moist, grayish brown, silty fine SAND, little gravel, few medium to coarse sand, trace
cobbles.

17 taspoEexploration pit at depth 16 feet

Al
T

i

le-eaving:

20 -
21 =
22

W
(4,1

KCTP3 060801A (EP-20 THRU EP-95, EP-104, IT-1 THRU IT-4).GPJ_June 9, 2008

The Villages
Black Diamond, WA

Associated Earth Sciences, Inc

Logged by: BAA
Approved by: JHS
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10/19/06




LOG OF EXPLORATION PIT NO. EP-77

KCTP3 0B0601A (EP-20 THRU EP-85, EP-104, 1T-1 THRU IT-4).GPJ_tune 9, 2008

€ This log is part of the report prepared by Assoclated Earth Sciences, Inc. (AESI) for the named project and should be
£< read together with that report for comﬁleie interpretation. This summary gagphes only fo the location of this trench at the
2 time of excavation. Subsurface conditions may change at this location wilh the passage of time. The data presented are
(=] a simplfication of actual conditions encountered.
DESCRIPTION .
Approximate Elev. 600 feet
Forest Duff/Topsoil ‘
1 Quvt - Vashon Lodgement Till
Medium dense, moist, orangish brown, silty fine SAND, little gravel, few medium to coarse sand;

2 - few roots/organics, moderate oxidation, unsorted (minor seepage) (weathered tilf).

3 ] ‘Very dense, moist, grayish brown, silty fine SAND, little gravel, few medium to coarse sand, trace

4 - cobbles and boulders.

5 T Minor seepage within till.

6 -

% Minor seepage within till.

(2.5 feet to BOH minor seepage in places)

8 -t

9 7 Very dense, moist, grayish brown, silty fine SAND, little gravel, few medium to coarse sand, trace
40 —L.cobbles and boulders. ~ -
i —t Botlom of exploration pit 2t depth 10 feet

No caving. Minor seepage at 2.5 feet (on top of till) and from 3 feet to BOH in places.
12
13 -
14 -
15
16
17
18 -
19
20
21
22 -
23 —
24 —
25
The Villages
Black Diamond, WA
Associated Earth Sciences, Inc. .

Logged by: BAA ___ ! Project No. KGO60601A
Approved by: JHS 11/20/06




KCTP3 060601A (EP-20 THRU EP-95, EP-104, IT-1 THRU IT-4).GPJ June 9, 2008

LOG OF EXPLORATION PIT NO. EP-80

g This lcg is part of the report prepared by Associated Earth Sciences, Inc. (AESH) for the named project and should be
£ read together with that repert for complete interpretation. This summary applies only to the location of this trench at the
3 time of excavation. Subsurface conditions may change at this location with the passage of time. The data presented are
o a simplfication of actual conditions encountered.
DESCRIPTION .
Approximate Elev, 562 feet
Forest Duff/Topsoil
1 5 Qvt - Vashon Lodgement Till
Loose, moist, brown, silty fine SAND, little gravel; few roots/organics (weathered till).
2 7 Turns medium dense, orange-brown, trace cobbles and boulders, unsorted; trace roots (weathered
3 | till).
4 -
Turns tan, as above; trace roots.
5 —
6 s
7 - Dense, moist, grayish brown, silty fine SAND, little gravel, few medium to coarse sand, trace
cobbles and boulders.
8 -1 Seepage in places 5 feet to BOH.
g -
10 - As above.
414 — Botiom of exploration pit at depth 10 feet
No caving. Minor seepage in places 5 to 10 feet.
12
13—
14 —
15
16 -
17 -
18 —
19
20
21
22
23
24 -
eV~
o

The Villages
Black Diamond, WA

Associated Earth Seiences, Inc. -
Logged by: BAA ___ _ ! Project No. KG060601A

V
Approved by: JHS - 11/20/06




LLOG OF EXPLORATION PIT NO. EP-81

KCTP3 060601A (EP-20 THRU EP-95, EP-104, IT-1 THRU iT-4).GPJ June 9, 2008

= This log is part of the report prepared by Associated Earth Sciences, Inc. (AESI) for the named project and should be
£ read tagether with that report for compléte interpretation. This summary ggpﬁes only to the location of this trench at the
&> time of excavation. Subsurface conditions may change at this location with the passage of time. The data presented are
[a] a simplfication of actual conditions encountered.
DESCRIPTION
Approximate Elev, 555 feet
N Topsaoil r
{1 - Tailings/Fill
Loose, moist, dark brown, silty fine SAND, few gravel and medium to coarse sand; few roots,
2 -1 unsorted.
3 —
& Qvr - Vashon Recessional Outwash
5 - (backwall - digging on slope)
Medium dense, moist, gray-brown, rounded GRAVEL with fine sand, minor oxidation, well sorted,
6 -t weakly stratified.
7 -
8 1 seepage.
g -} 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, littie gravel, few medium to coarse sand,
13 — trace cobbles and boulders.
14 -
15 1 As above.
16 —
Bottom of exploration pit at depth 15.5 feet
17 No caving. Moderate seepage 8 to 11.5 feet.
18 -
19
20
21
22 —
23 -
24
25
The Villages
Black Diamond, WA
Associated Earth Sciences, Inc. :
Logpetiby: BAA ' ' Project No. KG060601A

Approved by: JHS

11/20/06




KCTP3 060601D.GPJ July 3, 2008

LOG OF EXPLORATION PIT NO. EP-105

€ This log is part of the report prepared by Associated Earth Sciences, Inc. (AESI) for the named project and should be
£ read together with that report for complete interpretation. This summary aﬁphes only to the location of this trench at the
3 time of excavation. Subsurface conditions may change at this location with the passage of time. The data presented are
o a simplfication of actual conditions encountered.
DESCRIPTION Approximate Elev. 523 feet
Forest DuffiTopsoil
4 - \Moist, dark brown, fine to coarse SAND, little silt, little fine to coarse gravel; organic-rich, highly
oxidized, abundant roots.
2 - Qvr - Vashon Recessional Outwash
3 - Loose, moist, yellowish-brown, fine to medium SAND, little silt, little 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 horizons.
5 —
6 -
? —
8 —
S At 9" Moisture content increases to very moist.
10 —
11 Qpog,. - Pre-Olympia Glacial Deposits, Coarse-Grained
4o - Dense, very moist, orange to tan brown, silty fine to coarse GRAVEL, little medium coarse sand,
few to little cobbles, few fine sand, clay present; highly oxidized, clay/silt in interstitial spaces,
13 — occasional pieces of charcoal.
14 7 At 14" Becomes primarily silty fine to coarse GRAVEL.
15 1 At 15" Dense, very moist, brown, medium coarse SAND, little fine to coarse gravel, few fine sand,
16 — few cobbles.
7 7 At Dense, very moist, orange to tan brown, silty fine to coarse GRAVEL, little cobbles, little
18 - medium to coarse sand, few fine sand: stratified with ~1' siltier cobblier 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 — Bottom of exploration pit at depth 23 feet
Minor caving 0 to 9 feet, moderate caving 9 to 23 feet. Heavy seepage (>10 gpm) at 22 feet.
Lo ¥
=y

The Villages
Black Diamond, WA

oo B 8D Associated Earth Sciences, Inc. Project No. KG060601D

6/5/08 -

Approved by:




KCTP3 060601D.GPJ July 3, 2008

LOG OF EXPLORATION PIT NO. EP-106

= This log is part of the report prepared by Asscciated Earth Sciences, Inc. (AESH for the named project and should be
£ read together with that report for complete interpretation. This summary applies only to the location of this trench at the
53 time of excavation. Subsurface conditions may change at this location wilmhe passage of lime. The data presented are
(= a simplfication of actual conditions encounteréd.
DESCRIPTION Approximate Elev. 525 feet
Forest Duff/Topsoil
1 —t\Loose, moist, dark brown, silty fine to coarse SAND, few fine to coarse gravel; organic-rich,
abundant roofs.
2 3 Qvr - Vashon Recessional Oufwash
3 - Loose to medium dense, moist, yellowish-brown, silty fine to medium SAND, little coarse sand, few
fine to coarse gravel; oxidized, roots present (weathered outwash).
4 — At3.5" Medium dense, moist, brown, medium to coarse SAND, with fine to coarse gravel, litlle
coarse sand, few cobbles.
5 -
6 Qpogs, - Pre-Olympia Glacial Deposits, Coarse-Grained
7 -} Dense, moist, orange, silty medium coarse SAND, with fine to coarse gravel, little cobbles, few fine
sand, clay present; highly oxidized, clay/silt in interstitial spaces.
8 -
9 -7 Ate: Dense, very moist, gray-brown, medium to coarse SAND, with fine to coarse gravel, few fine
10 -} sand, few cobbles, few silt; stratified with gravelier/siltier horizons ~1' thick.
11 -
12
13 =
14 -
15
16 - At 15.5" Becomes very moist to saturated.
17 1 At17": Dense, very moist, tan brown, silty fine to coarse GRAVEL, little medium to coarse sand, few
1g - cobbles, few fine sand; stratified with horizons of primarily silty fine to coarse gravel ~1' thick,
slightly oxidized, silt in interstitial spaces.
19 -
20 -
Bottorn of exploration pit at depth 19.5 feet
21 - Minor caving 0 to 15.5 feet, moderate caving 15.5 lo 19.5 feet. Minor seepage (<1 gpm) at 15.5 feet
22 -
23
24 —
25
The Villages
Black Diamond, WA
Logged by: ALD Associated Earth Sciences, Inc. Project No. KG060601D
Approved by: 7 - 6/5/08




LOG OF EXPLORATION PIT NO. EP-107

€ This log is part of the report prepared by Associated Earih Sciences, Inc. (AESH) for the named project and should be
£ read together with that report for complete interpretation. This summary aﬁp‘lies only to the location of this trench at the
S time of excavation. Subsurface conditions may change at this location with the passage of time. The data presented are
a a simplfication of actual conditions encountered.
DESCRIPTION Approximate Elev. 522 feet
Forest Duff/Topsoil
1 _\Loose, moist, dark brown, silty fine SAND, trace medium sand, organic-rich, roots present. /
Qvr - Vashon Recessional Outwash
2 - Loose, moist, yellow-brown, silty fine SAND, trace medium sand; roots present, oxidized (weathered
3 - outwash).
At 3" Loose, moist, brown, fine SAND, trace medium sand, trace siit; slightly stratified with ~1"

4 — siltier horizons.

5 -

6 - At 5.5 Loose, moist, brown, fine to coarse GRAVEL, with medium to coarse sand, few fine sand,

few cobbles, trace silt; slightly stratified with ~1' sandier horizons.

7 o

B -]

g -}
10
11
12 =
13 ~
14 —
15
16 =
17 -
18 -
19 -
20
21 —} Bottomof exploration pit at depth 20 feet

Moderate caving 3 to 20 feet. No seepage.

22 = :
23 -
24
25

KCTP3 0606010.GPJ July 3, 2008

The Villages
Black Diamond, WA

N Associated Earth Sciences, Inc. Project No. KGOB0601D

e & B 5103

Approved by:




LOG OF EXPLORATION PIT NO. EP-108

KCTP3 060601D.GPJ July 3, 2008

£ This log is part of the report prepared by Associated Earth Sciences, Inc. (AESI) for the named project and should be
= read together with that report for compléte interpretation. This summary gﬁpl|es only to the location of this trench at the
o time of excavation. Subsurface conditions may change at this location with the passage of time. The data presented are
(=} a simplfication of actual conditions encountered.
DESCRIPTION Approximate Elev. 524 feet
Topsoil/Forest Duff
1 - Loose, moist, dark brown, silty fine SAND, trace medium sand; organic-rich, abundant roots. -
Qvr - Vashon Recessional Outwash
2 T Loose, moist, yellow-brown, fine SAND, little silt, trace medium sand; oxidized, roots present,
3 slightly mottled texture (weathered outwash).
At 3" Becomes brown and trace silt.

4 —

5 —

6 -

7 =

8 —_

g —
10
A 4
[ I
12
13
14 4 At 14"; Loose, moist, brown, fine to coarse GRAVEL, with medium to coarse sand, faw fine sand,
15 - few cobbles, trace silt.
16 —
17 -
18
19 —~ Bottom of exploration pit at depth 18 feet

Mederate caving 3 to 18 feet. No seepage.

20
21
22 -
23
24 -
~
=g

Logged by: ALD
Approved by:

The Villages
Black Diamond, WA

Associated Earth Sciences, Inc.

5
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Project No. KG060601D
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LLOG OF EXPLORATION PIT NO. EP-109

KCTP3 0606018 (EP-109 & £P-110, DT-1 THRU DT-3).GPJ July 3. 2008

= This log is part of the report prepared by Associated Earth Sciences, Inc. (AESI) for the named project and should be
£ read together with that report for compléte interpretation. This summary _agphes only to the location of this trench at the
a time of excavation. Subsurface conditions may change at this focation with the passage of time. The data presented are
o a simplfication of actual conditions encountered.
DESCRIPTION Approximate Elev. 552 feet
Forest DuffTopsoil
4 -} Loose, moist, dark brown, silty fine to coarse SAND, few fine to coarse gravel; organic rich, roots
\present. /_
2 Qur - Vashon Recessional Outwash
3 Medium dense, moist, orange-brown, fine to coarse SAND, little silt, few fine to coarse gravel; highly
oxidized, roots present.
4 -} Medium dense, moist, brown, medium to coarse SAND, little fine to coarse gravel, few fine sand,
trace silt; slightly stratified with ~0.5' more gravelly horizons.
5 ]
6 —
7 —
3 -]
9 Qvt - Vashon Lodgement Till
10 - Very dense, very moist, brown-gray, silty fine to medium SAND, littie fine to coarse gravel, trace to
few cobbles, trace coarse sand; unsorted.
11 A
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 — at12.5'to 13.5".
16 =
17 Qpog,. - Pre-Olympia Glacial Deposits, Coarse-Grained
18 - 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 -} \With the bottom of the pit at 18", the water level has risen to 17.5"in ~10 min due to seepage from
- the zone at 12.5' to 13.5', flowing at a rate of ~6 to 8 gpm.
Bottom of exploration pit at depth 18 feet
24 — Seepage (<1 gpm)at9. ~6to 8 gpm of seepage at 12.5' to 13.5". Moderate caving Oto 9'.
22—
23
24 —
25- 3
The Villages
King County, WA
Associated Earth Sciences, Inc. .
Logged by: ALD . _ s Project No. KGO60601E

Approved by:

6/23/08




KCTP3 060601A (EP-20 THRU EP-95, EP-104, IT-1 THRU 1T-4).GPJ June 8, 2008

LOG OF EXPLORATION PIT NO. IT-3

= This log Is part of the report r{:repared by Associated Earth Sciences, Inc. (AESI) for the named Erojec! and should be
s read together with that report for comt;!e!e interpretation. This summary aﬁplles only to the location of this trench at the

S time of excavation. Subsurface conditions may change at this lacation with the passage of time. The data presented are
[ a simplfication of actual conditions encountered.

DESCRIPTION .
Appro t
Forest Duff/Topsoil .
1 -hkLoose, moist, dark brown, silty fine SAND, organics/roots. ~
Qur - Vashon Recessional Outwash

2 —t Loose, moist, brown, fine to medium SAND, trace silt, trace gravel, trace roots, moderate oxidation.

3 1 Transitions to gray-brown at 3 fest.

4

5 —

6 7 severe caving 0 to 8 feet.

7 Qpog,, - Pre-Olympia Glacial Deposits, Coarse-Grained

g -} Boulder layer up to 1 foot in diameter.

LSlghteespagaat =B feal, @ e s ——— s

9 -1 Dense, moist, tan, silty/clayey fine to coarse SAND, with gravel, trace cobbles and boulders (gravel
10 - and cobbles are rounded).
11 S
12
13 7 Dense, very moist, tan, silty fine to coarse SAND, with gravel, trace charcoal (gravels are very
14 - weathered).
15
16 1 Dense, very moist, tan, silty GRAVEL, with fine to coarse sand, trace cobbles.
17
18 7 Dense, moist, tan, silty GRAVEL, with fine to coarse sand, trace cobbles, trace charcoal (weathered
19 —gravels). e
20 — Bottom of exploration pit at depth 19 feét

Mincr saepage at 8 5 feet. Severe caving O to 8 feet. Infiltration test performed at 19 feet.
21
22 ]
23
24 -
25
The Villages
Black Diamond, WA
Associated Earth Sciences, Inc.

Logged by: BAA Project No. KG060601A

Approved by: JHS 12/11/07




LOG OF EXPLORATION PIT NO. IT-4

KCTP3 060601A (EP-20 THRU EP-95, EP-104, IT-1 THRU \T-4).GPJ June 9, 2008

g This log is part of the report prepared by Associated Earth Sciences, Inc. (AESI) for the named g:oject and should be
£ read together with that report for complete interpretation. This summary agphes only to the location of this trench at the
oy time of excavation. Subsurface conditions may change at this location with the passage of time. The data presented are
a a simplfication of actual conditions encountered.
DESCRIPTION
i Approximate Elev, 560 feef
Forest Duff/Topsoil
4 -k Loose, moist, dark brown, silty SAND, with gravel, organics/roots. e
' Qvr - Vashon Recessional Outwash
2 -1 Loose, moist, brown, fine to coarse SAND, with gravel, few silt, trace roots (weathered outwash).
3
¥ Loose, moist, gray-brown, medium to coarse SAND, with gravel up to 3 inches (rounded), trace silt,
weakly stratified, trace roots.
5 —1
E -
7 -
g — Increased moisture, caving, cleaner, loose, very moist, gray-brown, GRAVEL, with medium fo
coarse sand, weakly stratified.
9 -
10 -
11 7 Severe caving, having trouble staying ahead of caving.
12 =
L Loose, very moist, gray-brown, GRAVEL, with medium fo coarse sand, weakly stratified, severe
14 — caving. =
15 — Bottom of exploration pit at depth 14 feet
Fxploration terminated due to severe caving. No seepage. Severe caving 7.5 to 14 feet. Infiltration test performed at 8
16 eel.
17
18 -
19 —
20 -
21~
22 =
23
24 -
25
The Villages
Black Diamond, WA
Associated Earth Sciences, Inc.

Logged by: BAA ‘ Project No. KG060601A

Approved by: JHS - 12117107




LOG OF EXPLORATION PIT NO. DT-1

g This log is part of the report prepared by Associated Earth Sciences, Inc. (AESI) for the named project and should be
£ read tcgether with that repont for complete interpretation. This summary aﬁpiles only to the location of this trench at the
& time of excavation. Subsurface conditions may change at this location with the passage of time. The data presented are
D a simplfication of actual conditions encountered.
DESCRIPTION 2
Approximate Elev. 551 feet
Forest DuffiTopsoil
4 [\Loose, meist, dark brown, silty fine to medium SAND, organic rich, abundant roots. i
Qvr - Vashon Recessional Outwash
] Loose, moist, orange-brown, fine to medium SAND, few silt, few coarse sand, occasional fine
2 gravel; highly oxidized, minor roots present.
3 —t

Loose to medium dense, moist, gray-brown, medium to coarse SAND, few fine sand, trace fine
4 gravel; slightly stratified with 1" to 2" siltier horizons.

10 -
11 -

12 -1 cobble rich horizon.
13 Qpog,. - Pre-Olympia Glacial Deposits, Coarse-Grained
Very dense, moist, tan-brown, silty/clayey fine to coarse GRAVEL, little fine to coarse sand, trace

cobble; silt/clay in interstitial spaces, slightly oxidized, black (charcoal) fragments encountered, dark
14 7 rind around some gravels.

15 1 Becomes very moist at 15",
16 -
17
18
Bottom of exploration pit at depth 18 feet
19 -1 No seepage. Moderate caving Oto 12.5"

KCTP3 0606018 (EP-109 & EP-110, DT-1 THRU DT-3).GPJ July 3, 2008

The Villages
King County, WA

Associated Earth Sciences, Inc.
Logged by: ALD

Approved by:

Project No. KG060601E
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LOG OF EXPLORATION PIT NO. DT-2

e This log is part of the report prepared by Associated Earth Sciences, Inc. (AESI) for the named project and should be
£ read together with that report for complete interpretation. This summary agplies only to the location of this trench at the
a2 time of excavalion. Subsurface conditions may change at this location with the passage of lime. The data presented are
(=} a simplfication of actual conditions encountered.
DESCRIPTION .
Approximate Elev. 545 feet
Forest DuffiTopsoil
1 Loose, moist, dark brown, fine to medium SAND, few coarse sand, trace fine to coarse gravels;
"\organic rich, abundant roots. [
2 Qvr - Vashon Recessional Outwash
Loose to medium dense, moist, orange-brown, fine to medium SAND, few silt, trace coarse sand;
oxidized, roots present.
3 Medium dense, moist, brown, fine to coarse SAND, few fine to coarse gravel, trace silt.
4
5
6 Becomes predominantly sand.
7
8
° Gravel content increases.
10 Qpog,. - Pre-Olympia Glacial Deposits, Coarse-Grained
1 Very dense, very moist, tan-brown, silty/clayey fine to coarse GRAVEL, litlle to few fine to coarse
1 sand, trace cobbles; silt/clay in interstitial spaces, slightly stratified with ~1' horizons with less
5 silt/clay, dark rind around some gravels.
13
14
15
16
17
18 7 Bottom of exploration pit at depth 17.5 feet
Minor seepage (<1 gpm) at 11.5 to 12'. Minor caving 0 to 10'.
19

[a¥al

KCTP3 0606018 (EP-109 & EP-110, OT-1 THRU DT-3).GPJ_July 3, 2008

rAs)

Logged by: ALD

Approved by

The Villages
King County, WA

Associated Earth Sciences, Inc.
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LOG OF EXPLORATION PIT NO. DT-3

This log is part of the report prepared by Associated Earth Sciences, Inc. (AESI) for the named Fro]'ect and should be
read together with that report for complete interpretation. This summary a plies only to the location of this trench at the
time of excavation. Subsurface conditions may change at this location with the passage of time. The data presented are
a simplfication of actual conditions encountered.

Depth (ft)

DESGRIFTION Approximate Elev. 547 feet

Farest DuffTopsoil

Loose, moist, dark brown, silty fine to medium SAND, few coarse sand, trace fine gravel; organic
1 T\rich, abundant roots.
2 Qvr - Vashon Recessional Outwash

T Medium dense, moist, orange-brown, fine to medium SAND, few silt, few coarse sand; oxidized,
roots present.

Qpog,. - Pre-Olympia Glacial Deposits, Coarse-Grained

Very dense, very moist, tan-brown, silty/clayey fine to coarse GRAVEL, little fine to coarse sand,
& 7 trace cobbles; dark rind around some gravels, silt/clay in interstitial spaces, black (charcoal)
fragments encountered.

12
13
14
A 0.5' horizon of gray, medium SAND, few fine gravel, few fine and coarse sand, trace silt.

15 -

16

Bottom of exploration pit at depth 16 feet
17 -t Minor seepage (<1 gpm) at §'. Minor cAving 0o 5'.

18

19

20

ra-j

KCTP3 0806018 (EP—‘lO_b & EP-110, DT-1 THRU DT-3).GPJ July 3, 2008

The Villages
King County, WA

Associated Earth Sciences, Inc Project No. KG080601E
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Logged by: ALD
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Associated Earth Sciences, Inc. Geologic & Monitoring Well Construction Log
; j Well Number Sheet
; % gm—tr' Project Number
: KG060601A MW-5 1of3
Project Name The Villages Location Black Diamond, WA
Elevation (Top of Well Casing) §03.74' Surface Elevation (ft) 501.59'
Water Level Elevation 535.86' Date Start/Finish
Drilling/Equipment Aquatech Well Drilling and Pump/Air Rotary Hole Diameter (in) 10" to 18'/6" to TD
Hammer Weight/Drop N/A
°
2 ~ L3
] 2. | 5¢
a8 g Eo
S| WELL CONSTRUCTION i DESCRIPTION
74 17z Aboveground monument with - Surface Material: Road FilUTopsoil/Forest Duff
j| Dotos 1 T =~ "7 7T T Gwt-VashonLodgementTui
] 7 4]
/4 - -.“
= &, b ERRE
5 71 10-inch-diameter bentonite X 1 1.1-] At5feet: Stightly moist, brown, silly fine SAND, little subangular
7 |#4 chip surface seal 0to 18 feet e b gravel, few medium to coarse sand, minor oxidation, trace roots.
A 4 |4 (Perma Plug 3/8-Inch NERE
1 |74 medium bentonite chips) 11,41 Oriller notes farge gravels and cobbles not being lifted, samples
L 7 EER missing coarser material, more “fim" at 7 feet - more clay/silt
N 7 A1 111
10 4 v ) -[-1]-| At10feet: As above, except grayish brown, no oxidation, no roots,
A b + :|-} 17} abundant cultings.
% Z 1771 | (change drill bit)
- 15 7 R UE _ .
% i -}:-1 At15feet: As above, slightly more gray.
20 el "] At20feet: As above, slightly moist to moist, grayish brown, silty fine
R -] SAND, little gravel ésubangular to subrounded), few medium to
1 | coarse sand; abundant cultings.
i Driller notes formation is “hard".
25 6-inch 1.D. steel blank casing Tl At 25 feet: As above.
from approximately 2 feet 1+
i above ground surface to 65.4 ]
feet
Driller notes 2- to 3-inch clay layer at 28 feet.
i 1 Stightly more gray.
o ;w At 30 feet: Moist, brownish gray, silty fine SAND, little gravel, few
H medium to coarse sand.

Driller notes another thin clay iayer at 34 feet. Much more gravel,
zgl-35 — - less silt. Driller notes still "tight", staying open but slightly looser.
] | At 35 feet: Moist, brownish gray, silty fine fo medium SAND with
E' T gravel, few coarse sand (gravel size is fairly uniform).

8l

a

=}

=

2L

gl |

a

:‘6 Sampler Type (ST):

% [[] 2" OD Split Spoon Sampler (SPT) |:| No Recovery M - Moisture Logged by: BAA
= ﬂ] 3" OD Split Spoon Sampler (D & M) ﬂ Ring Sample ¥ Waler Level (12/14/08) Approved by:
§ E Grab Sample Q Shelby Tube Sample Y water Level at time of drilling (ATD)




Associated Earth Sciences, Inc.

Geologic & Monitoring Well Construction Log

Water Level Elevation

Elevation (Top of Well Casing) 603.74'

=% 'B g Project Number Well Number Sheet
KGO606801A MW-5 20of3
Project Name The Villages Location Black Diamond, WA

Surface Elevation (ft) £01.59'

535.86'

Dale Start/Finish

Drilling/Equipment Aquatech Well Drilling and Pump/Air Rotary Hole Diameter (i)~ 10" to 186" to TD
Hammer Weight/Drop N/A
] e
s _|3 % |23
N O
o &
S| WELL CONSTRUCTION g DESCRIPTION
- Driller adding water from 40' to BOH.
%
4 % At 40 feet: Brownish gray, fine lo coarse SAND (moslly coarse) with
gravel, little silt (silty discharge water), trace silt/clay nodules;
I abundant cuttings (mere silt than represented in sample).
r - Driller notes "fight*, cemented.
49 T ; At 45 feet: As above, few silt.
r -f' Note: 40 feet down, color inferred from discharge water and sample.
i B ~~ — < = =~ T Gva-Vashon Advance Outwash
- 50 —+ Becomes brown at 49 feet and “looser”.
\¥ ‘| At50 feet: Brown, fine to coarse SAND, litlie silt (silly discharge
T SRS water), few gravel (slightly more rounded).
1 :‘- N Driller notes cleared up at 53 feet - checking for free water. No free
-] water.
L i STPE
55 o b o ol At55fest: Brown, GRAVEL, litile coarse sand, trace fine to medium
- fas | °,%,] sand and silt; abundant cuttings.
o
I Po® °4 Drller adding water.
o o ©
o o
A o 0 O
o 0 0
- -t n o,
60 5 -7 At 60 feet: Brown, medium to coarse SAND, little gravel, trace fine
+ 1 sand and sill; abundant cuttings.
8-inch long 1K-packer
3-foot riser pipe (5-inch L.D.
steel casing) 62.4 to 65.4
feat b
- 65 kv Bottom of 6-inch steel casing “6 At 65 feel; Wet, brown, GRAVEL with medium to coarse sand, few
- at 85.4 feet L fine sand, trace silt; abundant cuftings.
Driller notes formation is wet 65 ta 70 feet.
r 5-inch L.D. stainless steel
wire-wrapped screen ; . .
3 p Driller notes more silt - silt nodules at 68 feet.
L g'[?ls‘ inch slot width 65.4 to Small amount of water on silt at 68 fest - airlifted.
70 =]
Colorado silica sand 70.4 to = B 5 I
70.9 feet (6 inches) Al 70 feet: Wel, brown, fine fo coarse SAND with gravel, little silt,
Perma Plug 3/8-inch Irace brown clay nodules (more silt in discharge).
bentonite chips 70.9 to 73.9 1
feet (3 feet)
gl75 L L 1 | | S e T b iy T s A St el iy
Cut -inch steel casing 73.9 e Qo Olympia Non-Glacial Deposits
to 77.9 feet with drive shoe +— Driller notes thin, gray, clay layer at 75 feet - clay nodule in sample.
- At 75 feet: Wet, brown, fine to coarse SAND with gravel, with silt,
- ra‘(, claylsilt nodules.
riller notes at 76 feet more clay than gravel. Drilling much "easier’,
Natural backfill 73.9 to 100 formation staying open afler 75 feel.
feet bgs . Wood at 78 feet. Conventional radiccarbon age of >48,000 BP

NWWELL 060601A.GPJ BORING.GDT 7/10

Sampler Type (ST):

ﬂ] 2" OD Spiit Spoon Sampler (SPT) D No Recovery
] 3" oD sSpitSpoon Sampler (D&M) [] Ring Sample

B GrabSample

B Shelby Tube Sample

M - Moaisture
¥ water Level (12/14/06)
Y Water Level at time of drilling (ATD)

Logged by: BAA

Approved by:




Associated Earth Sciences, Inc.

Geologic & Monitoring Well Construction Log

g = = Project Number Well Number Sheet
: KGO60601A MW-5 30of3
Project Name The Villages Location Black Diamond, WA

Elevation (Top of Well Casing) 603.74'

Surface Elevation (ft)y 801.59'

[I] 2" OD Split Spoon Sampler (SPT)
[ 3" oD Split Spoon Sampler (D & M)

D No Recovery
[] Ring Sample

M - Moisture Logged by:  BAA
¥ \water Level (12/14/06) Approved by:

Water Level Elevation 535.86" Date Start/Finish 9/18/086 9/19/06
Drilling/Equipment Aquatech Well Drilling and Pump/Air Rotary  Hole Diameter (in) 10"to 186" to TD
Hammer Weight/Drop N/A
)
£_13 ~ | 238
ag| 2 £5 [y
e |2 sla |6a
2 WELL CONSTRUCTION T DESCRIPTION
v AL 79.5 feet: Wet, gray, silty fine to coarse SAND with gravel.
L T Becomes wet, gray, SILT, few sand and gravel at 80 to 85 feet.
i Natural backfill 73.9 to 100 ]
r feet bgs
Driller notes turned brownish gray and into sand and gravel again at
85 . }1}~85 feet (staying open, "tight") (tilllike).  _ _ _ _ _ _ __ _ _ _ _
F % 1) Qpog,. - Pre—Olyr_nRIa Glaclal Depsolts, Coarse-Grained
i T At 85 feet:  Wel, brownish gray, GRAVEL wilh fine to coarse sand,
L little silt (angular to subangular gravels) (gravels mostly green and
orange, oxidized outer coating).
3 .1 (Silty discharge - more silt than In samples 85 to 100 feet)
- %0 —a 11 At 90 feet: Wet, brownish gray, GRAVEL with fine to coarse sand,
g little siit (silty discharge water).
Angular gravels, abundant cuttings.
- 95 B3 At 95 feet: As above, except brown
I Farmation has more silt than is seen in samples. Very murky
L 4 discharge. Driller notes "tight” and hole staying open. Drilled open
hole 80 to 100 feet.
E At 100 feet: As above, slightly more orangish brown.
10 17 Boring terminated at 100 feet on 9/19/06
H05 -
10 E
g -
s H15
=L 4
B
at
o
ZL
4
[=]
@k P
T
(G
g Sampler Type (ST):
8
8
=
:

@ Grab Sample

ﬂ Shelby Tube Sample

Y water Level at time of drilling (ATD)




Associated Earth Sciences, Inc. Geologic & Monitoring Well Construction Log
3 Project Number Well Number Sheet
G [ rReE KGOB0601A MW-6 10of5
Project Name The Villages Location Black Diamond, WA
Elevation (Top of Well Casing) 591.69' Surface Elevation (ft) 589.71'
Water Level Elevation 491.25' Date Start/Finish
Drilling/Equipment Aquatech Well Drilling and Pump/Air Rotary Hole Diameter (i)~ 10" to 186" to TD
Hammer Weight/Drop N/A
]
£ 2 ~ Ls
az| 3 2. |82
6|8 S| £
- o
g WELL CONSTRUCTION ? DESCRIPTION
2T 73 Aboveground monument with Surface Material: Road FilllTopsoil/Forest Duff
I | || bollards - = ===~~~ "~ VashonLodgementTal
1 .
L A L
5 7 A 10-inch-diameter surface e At 5 feet: Slightly moist, brown, silty fine SAND, few medium to
r 74 {77 sealground surface to 18 padt coarse sand, {race gravel; frace organics/roots.
71 | feetbgs (Perma Plug -] (Coarse fraction not sampled, cannot airlift, mare gravel in formation
I 71 || /8-inch medium bentonite 4 thanin sample)
) /} chips)
L 7
'.’/f Driller adding small amount of water to keep dust down and to help
10 A 4 lift cuttings.
/ 7 i At 10 feet: Moist, grayish brown, silly fine to coarse SAND, litile
4 2 T gravel (subangular/subrounded).
a0
X A v
71 L Driller adding water.
i a0 ! 1
15 Z 7 _E At 15 feet: As above, except very moist.
Driller adding water at 20 feet.
- 20 I Graylsh brown, silty GRAVEL with fine lo coarse sand; abundant
3 4 cuttings.
Driller notes drilling like cement - very "hard" drilling.
2 6-inch 1.D. steel blank casing kel Wl f| At 25 feet: As above, slightly more gray, equal parts sand and
- from approximately 2 feet . 1 gravel
above ground surface to E
167.8 feet EE
-, § .{.
Driller notes becoming "looser” and slight color change at 30 feet.
e By == =~~~ ~ Qua-VashonAdvance Outwash
4 Al 30 feet; Brown, silty GRAVEL with fine to coarse sand, more
rounded gravels than above; abundant cuftings.
Driller notes more clay in sample at 35 feet. Minor clay
S35 -1 seams/layers.
g i At 35 feet: As above with sil/clay nodules/"blobs”.
2 L
at
g
g' More gray at 38 feel.
apk
o
[Z]
< Sampler Type (ST):
% []] 2" 0D Split Spoon Sampler (SPT) D No Recovery M - Moisture Logged by: BAA
=1
= []] 3" OD Spiit Spoon Sampler (D & M) l} Ring Sample ¥ Water Level (12/14/06) Approved by:
g E Grab Sample Shelby Tube Sample Y Water Level at lime of drilling (ATD)
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Associated Earth Sciences, Inc. Geologic & Monitoring Well Construction Log
? = A Project Number Well Number Sheet
N KG0B0801A MW-8 20f5
Project Name The Villages Location Black Diamond, WA
Elevation (Top of Well Casing) 531.69' Surface Elevation (fiy 589.71'
Water Level Elevation 491.25' Date Start/Finish
Drilling/Equipment Aquatech Well Driling and Pump/Air Rotary Hole Diameter (in) 10" to 186" to TD
Hammer Weight/Drop N/A
o
= & = L3
g/ 2. | &2
A~ s s 5 >
1 1)
5| WELL CONSTRUCTION o % DESCRIPTION
o T ]| At 40 feet: Brownish gray, silty fine to coarse SAND, little gravel.
I IR =E
I ‘.11 Driller notes thin (~1 foot) clay layer at ~45 feet.
45 -+ -.:'Vl.._.______._____.___._.__T __________
~ T T r Qpog, - Pre-Olympia Giacial Till
. i A HI] At 45 feet: Gray, fine ta coarse sandy SILT, little gravel, effervesces
1] with HCL
Dark gray/black film in discharge water.
50 6" 1.D. steel blank casing = At 50 feet: Gray, silty fine to coarse SAND with gravel (subangular
3 from approximately 2 feet fa | to rounded gravels, predominantly volcanic), few sil/clay nodules
above ground surfaca to with sand inside, effervesces with HCL.
i 167.8 feet
55 AE AL 55 feet: As above.
L {_.
1 ] 11 HeL reaction from 45 feet to BOH, including Qpog, and Qpog,
- 60 _a AL 60 feet: Brownish gray, silty fine to coarse SAND, litlle gravel;
¥ -abundanteuttings. _ _ _ __ _ _ _ _ _ __ _ _ ___ ____ -
] L Qpog,, - Pre-Olympia Glacial Deposits, Coarse-Grained
Becomes more brown at 61°.
[~ 63 Tl | At 85 feet: Brown, silty medium to coarse SAND with gravel, few
L pae 4 fine sand, effervesces with HCL. -
Driller notes formation "loose" - sand and gravel at 66 feet, decrease
in silt but formation staying open.
=40 el 1 At70feet: Grayish brown, fine to coarse SAND with gravel, few silt
M {mostly medium to coarse sand), effervesces wilh HCL.
73 h@ “-| At75 feel: As above, slightly more gray, more gravel, coal flecks in
L — 1 sampla; mostly volcanic gravels, effervesces with HCL.
Driller notes becoming more coarse last § to 7 feet of run ~73t0 78
feet. No free draining water.
Sampler Type (ST):
[ﬂ 2" OD Split Spcon Sampler (SPT) D No Recovery M - Maisture Logged by: BAA
[B 3" OD Split Spoon Sampler (D & M) I] Ring Sample L74 Water Level (12/14/C6) Approved by:
E Grab Sample B Shelby Tube Sample Y Water Level at time of drilling (ATD)




Assaciated Earth Sciences, Inc. Geologic & Monitoring Well Constru ction Log
2 : (727 Z, Project Number Well Number Sheet
= KGO60601A MW-8 30of5
Project Name The Villages Location Black Diamond, WA
Elevation (Top of Well Casing) 531.69' Surface Elevation (ft) 589.71'
Water Level Elevation 491.25' Date Start/Finish

Drilling/Equipment

Aquatech Well Drilling and Pump/Air Rotary  Hole Diameter (in)

10" to 18'/6" to TD

6/9/08

NWWELL 060601A.GPJ BORING.GOT

Hammer Weight/Drop N/A
©
£ |3 ~ |23
el z. | 52
o7& o3 |6d
2 WELL CONSTRUCTION T DESCRIPTION
. | At 80 feet: Brownish gray, medium to coarse SAND, litile gravel,
- = 1 little silt, effervesces with HCL.
1 Color change at 82 feet.
1 Driller still adding water.
85 _6 At 85 feet: Brown, medium to coarse SAND with gravel, litlle siit,
e effervesces wilh HCL.
- ~ Briller notes discharge “dleanad Up® at 88 feet. Gravels become .
e 1 more oxidized starting at 85 feet.
-0 6" 1.D. steel blank casing T -7 At90 feet: As above, few silt.
from approximately 2 feet =
i above ground surface to | s
167.8 feet :
L 4 =L g
95 "@ =] ALSS feet: Brown, medium to coarse SAND, few gravel, few sill
i 4 effervesces with HCL.
g f:'- '.
100 B 1 At 100 feet: Brown, GRAVEL with coarse sand, trace silt,
L A2 il effervesces with HCL.
—H Increased silt in discharge ~101 ta 103 feet - silty lens.
H05 —6‘ < At 105 feet: Wet, brown, medium to coarse SAND, little gravel, few
L 44 1 silt, effervesces with HCL.
Driller notes feels like water at 105 feet. Clean, wet sand and gravel
below 103 feet.
H10 T :
o At 110 feet: As above (rounded gravels).
H15 —6 At 115 feet: Wet, brown, GRAVEL with medium to coarse sand, few
- ke 0 %,%} silt, effervesces with HCL.
o o
) Po%0°{ Formaticn producing more water.
L b o o 2 o
D o o
-]
o o
Sampler Type (ST):

[} 2z oo spit Spoon Sampler (SPT) ]  No Recavery
[l 30D Spit Spoon Sampler (D & M) [} Ring Sample
@ Grab Sample

E] Shelby Tube Sample

M - Moisture
Y water Level (12/14/06)
Y \water Level at time of drilling (ATD)

Logged by: BAA

Approved by:




Associated Earth Sciences, Inc. Geologic & Monitoring Well Construction Log
o ] Sheet
p > 7] B Project Number Well Number
. KGOB0601A MW-5 Aof5
Project Name The Villages Location Black Diamond, WA
Elevation (Top of Well Casing) 591.69' Surface Elevation () 589.71'
Water Level Elevation 491.25' Date Start/Finish
Drilling/Equipment Aquatech Well Drilling and Pump/Air Rotary ~Hole Diameter (in) 10" to 18'/6" to TD
Hammer Weight/Drop N/A
o
= > 2%
sg| 2 1.5t
71k 2| 0%
= WELL CONSTRUCTION $ DESCRIPTION
e 5 o o| AL120 feet Wet, brown, medium to coarse SAND with gravel, few
L ¥ i .__°. 1 -] silt (subangular to rounded gravel), effervesces with HCL.
r : J Driller notes silty lens at ~121 to 123 feet.
125 6" I.D. steel blank casing T Al 125 feet: As above.
from approximately 2 feet L
X above ground surface to
167.8 feet
130 I At 130 feet: As above.
135 =E AL 135 feet: As above.
140 '"64 At 140 feel: As above.
H45 "6 At 145 feet: As above.
H50 'E At 150 feet: As above.
Hicd
Silty lens ~152 feet, driller notes large gravels and cobbles.
gres i At 155 feet: As above.
;-
ar Criller notes formation is producing ~75 gpm.
é L
Q
m}
§
§ Sampler Type (ST):
8 [ﬂ 2" OD Split Spoon Sampler (SPT) |:| No Recovery M - Moisture Logged by: BAA
=]
3 ﬂ] 3" OD Split Spaon Sampler (D & M) [! Ring Sample 7 Water Level (12/14/06) Approved by:
g @ Grab Sample E] Shelby Tube Sample : 4 Water Level at time of drilling (ATD)




Associated Earth Sciences, Inc. Geologic & Monitoring Well Construction Log
R 777 FR Project Number Well Number Sheet
> KG080601A MW-6 50f5
Project Name The Villages Location Black Diamond, WA
Elevation (Top of Well Casing) 531.69' Surface Elevation (ft) 589.71" )
Waler Level Elevation 491.25' Date Start/Finish
Drilling/Equipment Aquatech Weil Drilling and Pump/Air Rotary Hole Diameter @y 10"to 18'6" to TD
Hammer Welight/Drop N/A
]
> - 235
213 2. |62
i | B3 ;
-— o (73]
S|  WELL CONSTRUCTION < DESCRIPTION
. Al 160 feet: As above, wet, brown, medium to coarse SAND with
4+ gravel, few silt, effervesces with HCL.
h 8-inch lang K-packer
(165 3-foot riser pipe (S-inch 1.D. T At 165 feet: As above.
F steel casing) 164.8 to 167.8 1
feet
L - Bottom of steel casing at
= 167.8 feet
g = | 5-inch L.D. stainless steel ]
H70 - wire-wrapped screen - .
H | 0.015-inch slot width 167.8 B At 170 el Az above.
= to 177.8 feet bgs
H 1 Brownish gray 173 to 175 feet - no change in formation.
75 g “6 At 175 feet. As above.
i = T Driller notes gravels getting farger.
- At 180 feet: As above - no change.
Natural slough 177.8 to 180 | 88 feet o BOH: "Loose”, wet, brown, SAND and GRAVEL, few silt,
L feet bgs A purple, green, and red gravels throughout, very minor hue changes
lea _I'E} in overall formation), effervesces with HCL.
0 Boring terminated at 180 feet on 9/20/06
1 Screen installation and development completed on 9/21/086.
185 =
H80 .
4
8H95 "
3L
5
at
It}
=l
[+
[=]
@ =
=
o
< Sampler Type (ST):
% H] 2" 0D Split Spoon Sampler (SPT) D No Recovery M - Moisture Logged by: BAA
3 [ﬂ 3* OD Split Spoon Sampler (D & M) I] Ring Sample T4 Water Level (12/14/06) Approved by:
gg ﬁ Grab Sample Shelby Tube Sample ¥ Water Level at time of drilling (ATD)
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Associated Earth Sciences, Inc. Geologic & Monitoring Well Construction Log
] =] B 7 A Project Number Well Number Sheet
KGOBOBO1A MW-7 10f 4
Project Name The Villages Location Black Diamond, WA
Elevation (Top of Well Casing) 553.36' Surface Elevation () 550.70'
Water Level Elevation 492.58' Date Start/Finish Q/25/0R QI26/06
Drilling/Equipment Tacoma Pump & Drilling/Air Rotary Hole Diameter (in) 10" to 18'/6" to TD
Hammer Weight/Drop N/A -
° —
£_|3 % |23
g€ 3
2 o17%)
S|  WELL CONSTRUCTION - e DESCRIPTION
Aboveground monument with Surface Material: Road Fill/Topsoil
bollards 1 -.Damp, brown, fine to medium SAND, with gravel, trace sit. __ _ _ -
| ) Qvr - Vashon Recession Outwash
-5 10-inch-diameter bentenite Iy At 5 feet: Damp, brown, fine to medium SAND, with gravel, trace silt.
%
r chip surface seal fram 0 to T
18 feet
- 10 - ,
o At 10 feel: As above.
L = Driller adds small amount of water to cut dust.
[ ol At 15 feet: Damp, gray-brown, fine to medium SAND, with few
| fud - gravel, trace silt.
: ‘I At 16 feet: Small amount of moisture.
1 e
20 4 e b
P P At 20 feet: As above with gravel.
L 1 .- le,
- e
e
25 6-inch L.D. steel casing from e ;-: Al 25 feet: As above.
approximately 2 feet ags to 1 o
119.6 feet e B e e e R e
[ Qvt - Vashon Lodgement Till
L 1141 At27 feet Color change fo gray; damp to moist, gray, silty fine
| . Fl.| SAND, with few gravel.
[~ —E B At 30 feet: As above. Pull casing back to 25 feet and wait
4= . approximately 5 minutes for moisture. Small amount of melsture
above till.
ERE S Qpog, - Pre-Olympla Giaciai Tl
- L At 32 feet: Drilling slows.
L 4 1
[ s 3l AL3S feet: Moist, gray, silty fine SAND, wilh gravel. Effervesces with
-
Sampler Type (ST):
ﬂ] 2" OD Split Spoon Sampler (SPT) U No Recovery M - Moisture Logged by: JHS
]]] 3" OD Split Spoon Sampler (D & M) [| Ring Sample ¥ Water Level (12/14/06) Approved by:
@ Grab Sample E‘] Shelby Tube Sample A 4 Water Level at time of drilling (ATD)
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Associated Earth Sciences, Inc.

Geologic & Monitoring Well Construction Log

e 7 Project Number Well Number Sheet
e | [ -

L e KG060601A MW-7 20f4
Project Name The Villages Location Black Diamond, WA
Elevation (Top of Well Casing) 553.36' Surface Elevation () 550.70'

Water Level Elevation 492 .56' Date Start/Finish
Drilling/Equipment Tacoma Pump & Drilling/Air Rotary Hole Diameter (in) 10" to 186" to TD
Hammer Weight/Drop N/A

o

£ _|3 ~ L3

gg|J £ ‘ég

a | B |0&

g WELL CONSTRUCTION ? DESCRIPTION

Xy AL 40 feat: As above, abundant cutlings. Note: no free water after
L= casing weld.

R (N T N A S 5 N B ! A Opog,, - Pre-Olympia | Glacial Deposits, Coarse-Grained

- 45 AE At 45 feet: Moist, grayish brown, silly fine to coarse SAND, with
L gravel.

r At 47 feet: Driller notes losing air into formation.

Ead 6-inch LD. steel casing fram e At 50 feet: As above.

approximately 2 feet ags to i
119.5 feet |
—55 _a | Al 55 feel: As above.
I No free water after casing weld.
AV

- A

60 el At 50 feet: Moist, gray-brown, silty GRAVEL, with few sand.
4

65 el At 65 feet: As ahove, moist to wet.

Driller notes cobble/boulder at 68 feet (granite clasts in sample
return).
-70 ™ :
A4 v At 70 feet: As above.

i N T At 71 feet: Driller producing turbid water, gray-brown in color.

= 75 i .
e At 75 feet: As above.
T *WL with BOH approximately 77 feet and BOC approximately 76
g feet: 59.6 feet bgs after sitting overnight.

" Making less water than at 71 feet bgs.
Sampler Type (ST):

[} 2" oD spiit Spoon Sampler (SPT)
[l 3 oo Spit Spoon Sampler (D & M)
Bl Grab sample

D No Recovery
[] Ring Sample
Shelby Tube Sample

M - Moisture Logged by:  JHS
Y water Level (12/14/06) Approved by:
Y water Level at time of drilling (ATD)
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Assaciated Earth Sciences, Inc. Geologic & Monitoring Well Construction Log
. E8 T Project Number Well Number Sheet
2 £ KG0B0B01A MW-7 3of4
Project Name The Villages Location Black Diamond, WA
Elevation (Top of Well Casing) 553.36' Surface Elevation (ft) 550.70'
Water Level Elevation 492 .56' Date Start/Finish Q/25/08 QI26/06
Drilling/Equipment Tacoma Pump & Drilling/Air Rotary Hole Diameter (in) 10" to 18'/6" to TD
Hammer Weight/Drop N/A
°
£ _|& » |23
823 io |5t
2 %)
S| WELL CONSTRUCTION ciie DESCRIPTION
o : At 80 feet: Wet, brown, medium lo coarse SAND, with gravel, few
= .'.' silt. Gravels are mostly fine in size.
i ¥ Drill speed slows, increase in gravel content.
85 T At 85 fest: Wet, brown, GRAVEL with sand, sit. Gravels are mostly
i broken.
% g-inch 1.D. steel casing from o At 90 feet: As above, few silt. Gravels are mostly fine to medium in
F approximately 2 feet ags to 1 size.
119.6 feet
At 92 feet: Increase in free water
B
Ba s AL 95 feet: Wet, brown o gray, fine o coarse SAND, with gravel, few
ol silt. Silt content under-represented in sample due to free water.
Driller estimates airlifting approximately 15 to 20 gpm with drillstem
- at 97 feet bgs.
00 _E At 100 feet: Wet, gray to brown (brown discharge water), fina to
= coarse SAND, with gravel (washed by discharge).
05 _E Al 105 feet: As above.
110 Bz At 110 feet: As above.
s 3 At 115 feet: As above.
K-packer from 117.7 to 118.2
?-?r:ch 1.D. steel casing from prillelr notes flow rate increased with depth; discharge water is brown
118.2 to 120.7 feet ALl
Sampler Type (ST):
[ﬂ 2" 0D Split Spoon Sampler (SPT) D No Recovery M - Moisture Logged by: JHS
[D 3" OD Split Spoan Sampler (D & M) n Ring Sample ¥ Water Level (12/14/08) Approved by:
Bl Grab sample f] Shelby Tube Sample Y \Water Level at time of driling (ATD)




Associated Earth Sciences, Inc, Geologic & Monitoring Well Construction Log
: 7=A 2 Project Number Well Number Sheet
~ KGOS0O1A MW-7 4of 4
Project Name The Villages Location Black Diamond, WA
Elevation (Top of Well Casing) 553.38' Surface Elevation (ff) 550.70'
Water Level Elevation 492.56' Date Start/Finish
Drilling/Equipment Tacoma Pump & Drilling/Air Rotary Hole Diameter (in) 10" to 186" to TD
Hammer Weight/Drop N/A
©
> - L5
§e|s 2 |52
572 a°|5a
= m
2 WELL CONSTRUCTION ? DESCRIPTION
@[ At 120 fest: Wet, gray to brown, fine SAND, with gravel (washed).
L - _g Jgs l
g S
= 5-inch L.D. stainless steel .'
- screen, 0.015-inch slot width, 1 o e
i = with welded end plate from “ Far,
H 120.7 to 125.7 feet bgs o'
M2 L iz "} At 125 feet: As above:
i .11 812 Colorado silica sand T :;
e (Oglebay Norton) JE Qpony, - Pre-Olympia Non-Glacial Deposits, Fine-Grained
- 75 4= At 127 feet: Discharge water changes from brown to gray in celor.
7 Occasional intact clasts of gray sil/clay. Driller adding water.
F130 o At 130 feet: Gray, SILT/CLAY, with trace gravel.
135 / Bentonite chips from 127.7 HE; %% At 135 feel: As above
to 140.7 feet 1+ '/,¢'
. %
_ / 7
ﬁf Minor amount free water at casing weld. Driller notes leakage past
%%
] 4? casing from upper zone.
. %7
haia . 7774 At140 fect Gray, SILTICLAY.
Native material from 140.7 to %
150 feet ] 5?
7
M
%
%%
145 . 2
?’f At 145 feet: As above.
7
)
7%
7
7%
- 7
Ur44 At150 feet: As above.
50 7] Boring terminated at 150 feet on 9/26/06
H After 30 minutes of well development using air lift
well produces 65 to 70+ gpm with no visible {urbidity.
2H55 B
gl
&
a
8t
o
48
<]
[+ 1%
%
g Sampler Type (ST):
& m 2" 0D Split Spoon Sampler (SPT) D No Recovery M - Moisture Logged by:  JHS
3 :
o [[] 3" OD Split Spoon Sampler (D & M) I] Ring Sample ¥ Water Level (12/14/08) Approved by:
§ Grab Sample [/] Shelby Tube Sample Y \water Level at time of drilling (ATD)
S /|




Associated Earth Sciences, Inc. Geologic & Monitoring Well Construction Log
g o 7 A Project Number Well Number Sheet
2 (2= KGOB0601A MW-8 1o0f1
Project Name The Villages Location Black Diamond, WA
Elevation (Top of Well Casing) 553.35' Surface Elevation (ff) 550.72'
Water Level Elevation 535.20' Date StarV/Finish
Drilling/Equipment Tacoma Pump & Drilling/Air Rotary Hole Diameter (in) 10" to 18'/6" to TD
Hammer Weight/Drop NIA
]
£ 2 -~ 2
=y 2. | &
A% s 20 g >
S|  WELL CONSTRUCTION B = DESCRIPTION
Aboveground monument with Ao Surface Material: Road FilliTepsoil
bollards {..Damp, brown, fine o medium SAND, with gravel, trace sit. __ _ _ -
Qvr - Vashon Recessional Qutwash
- 5 10-Inch-diameter bentonite Y At 5 feet: Damp, brown, medium to coarse SAND, with gravel, few
chip surface seal from 0Oto — cobbles.
| 18 feet
e o AL 10 feet: Damp, brown to gray-brown, GRAVEL, with sand. Rough
i =4 drilling.
8-inch |.D. steel casing from
3 approximately 2.5 to 20.9
feet
T o Al 15 feat: Damp, gray-brown, fine to medium SAND, with gravel.
I Dry after sitting overnight, with BOH at 18 feet.
K-packer from 18.8 t0 19.3
L feet 4]
G 5.inch I.D. steel casing from ¥ At 20 feet: Damp, brown, fine to medium SAND, with few gravel.
r 19.3 1o 21.8 feet T
) é 5-inch 1.D. stainless steel
- screen, 0.010-inch slot width,
25 - with welded end plate from 4
= 21.8 to 26.8 feet bgs W At 25 feet: As above.
e - I -~ = =T~~~ = Gwi-VashonLodgement Tl
8/12 Colorado silica sand H At 27 feet: Damp, gray-brown, silty fine SAND, with few gravel.
(Oglebay Norton) from 26.8
to 30 feet. At 30 feet; As above.
& T Boring terminaled at 30 feet on 912706
2835 =
8l i
8
St
(4]
ZL
'3
-0
mi
8
:é Sampler Type (ST):
=4 []] 2" OD Split Spoon Sampler (SPT) D No Recovary M - Moisture Logged by: JHS
o
= [ﬂ 3" OD Split Spoon Sampler (D & M) [| Ring Sample v Water Level (12/14/06} Appraved by:
§ B Grab Sample E Shelby Tube Sample Y water Level at time of drilling (ATD)




Associated Earth Sciences, Inc. Geologic & Monitoring Well Construction Log
=] & 7o E Project Number Well Number Sheet
P KGOB0BO1A MW-9 10f2
Project Name The Villages Location Black Diamond, WA
Elevation (Top of Well Casing) 555.04 Surface Elevation (ft) 552.41"
Water Level Elevation 550.17' Date Start/Finish
Drilling/Equipment Tacoma Pump & Drillina/Air Rotary Hole Diameter (in) 10" to 18'6" to TD
Hammer WeighUDrop N/A
]
£ a - L3
ze| 8, | 5¢€
(=] 3} S g 17
g WELL CONSTRUCTION T DESCRIPTION
Aboveground monument with SRR Surface Material: Road FillTopsail
f bollards 4 - o - Damp, brown, fine to medium SAND, with gravel, cobbles. . _ _ _ _
| v 7 ] Qur - Vashon Recessional Qutwash
i T B
i L
i 2 741 10-inch-diameter bentonite i At 5 feet: Damp, brown, fine to medium SAND, with gravel, cobbles.
L 7] P71 chip surface seal from 0 to +
24 18 feet
8 . T AL 10 feet: As above.
L . iz
7
7 6-inch 1.D. steel casing
%
2
15 7 el At 15 feet: As above, with few gravel.
K-packer from 18 to 18.5 feet No water after casing weld. Driller added small amount of water to
F 5-inch 1.D. steel casing from litt 20" sample.
L 20 18.510 19 feet N
) At 20 feet: (wef), brown, GRAVEL, with sand, silt.
I 5.inch |.D. stainless steel B
screen, 0.010-inch slot width,
| with weided end plate from
19 to 24 feet bgs
- 25 ~..-.7{ 812 Colorado silica sand = ) b di D. with 7 I
| . >~} (Oglebay Norton) from 24 to g At 25 feet: Damp, brown, fine to medium SAND, with gravel.
26 feet
- ==~ = =~~~ Gvi-Vashon LodgementT#i
- 30 ) At 30 fzet: Damp, brown, fine to fine-mediurm SAND, with gravel.
Bentonite chips from 26 to '
- ; 59 feet bgs ;
g - 35 ‘-46 At 35 feet; Damp, brown, fine SAND, with few gravel.
L ]
&
[=]
8t
gl -l Nofree water atcasingweld. _ _ _ _ __ __________ E.
& i Qpog, - Pre-Olympia Glacial Till
er Driller notes change at 38 feet.
&
g Sampler Type (ST):
§ [ﬂ 2" OD Split Spoon Sampler (SPT) U No Recovery M - Moisture Logged by: JHS
o
pe [ﬂ 3" 0D Split Spoon Sampler (D & M) I] Ring Sample ¥ Water Level (12/14/06) Approved by:
§ B Grab Sample E Shelby Tube Sample s £ Water Level at time of drilling (ATD)




Associated Earth Sciences, Inc. Geologic & Monitoring Well Construction Log
=0 EaA Project Number Well Number Sheet
= KGOBOSO1A MW-9 20f2
Project Name The Villages Location Black Diamond, WA
Elevation (Top of Well Casing) 555,04 Surface Elevation (ft) 552.41'
Water Level Elevation 550.17' Date Start/Finish QJ27/0R 9/27/06
Drilling/Equipment Tacoma Pump & Drilling/Air Rotary Hole Diameter (in) 10" to 186" to TD
Hammer Weight/Drop N/A
]
> —_ L3
2|3 2 152
87| & sel s
= o
g WELL CONSTRUCTION ? DESCRIPTION
- At 40 feet: Moist, gray-brown, silty medium to coarse SAND, with
%
H trace gravel.
4
[ —Jla At 45 feet: As above, gray.
i Bentonite chips from 26 to ]
F 59 feet bgs
50 —45 At 50 feet: Moist, gray, silly fine GRAVEL, with medium lo coarse
L = sand.
e jC:_?’ At 55 feet: As above
r i Driller notes losing air but sticky with BCC at 56 feet, BOH at 59 feet;
sit for 20 minutes, still dry.
Bering terminated at 59 feet on 9/27/06
- SD -
65 )
70 =
g —75 b
~L
g
at
o
zl
=
.9
mE
=
]
g Sampler Type (ST}
§ ﬂ] 2" 0D Split Spoon Sampler (SPT) D No Recovery M - Moisture Logged by:  JHS
= ﬁ] 3" OD Split Spoon Sampler (D & M) [] Ring Sample VA Water Level (12/14/06) Approved by:
g B Grab Sample E] Shelby Tube Sample ¥ water Level at time of drilling (ATD)
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Associated Earth Sciences, Inc. Geologic & Monitoring Well Construction Log
3 = = = Project Number Well Number Sheet
et 7 S KG060601D MW-20 10f3
Project Name The Villages Location Black Diamond, WA
Elevation (Top of Well Casing) 566.20" Surface Elevation (ft) 564.00'
Water Level Elevation 491.60' Date Start/Finish
Drilling/Equipment Tacoma Pump-Drilling/Dual Air Rotary Hole Diameter (in)  10'to 18'. 8" to TD
Hammer Weight/Drop N/A
°
£ > = L3
Bg|2 2. | &2
] o | B3
o | g g| @ o
g WELL CONSTRUCTION T DESCRIPTION
Aboveground monument with Surface Material: Road Material/Drill Pad
bollards | el T T T T T T Gur - Vashon Recessional Outwash
- ]
- 10-inch-diameter bentonite I Moist, brown, fine to coarse SAND, with gravel, few silt, abundant
- chip surface seal from 0 to - cuttings, trace roots, minor oxidation.
18 feet ]
2020
| b © d
—-10 - LoQal . ' ;
o O 0 OU Slightly moist, brown, GRAVEL, little fine to coarse sand, frace silt
4 e L]
DO J
b 8 o 8 a
- -] 0 a B
DO
F 0,00
5 B il © 0 o 0
[~10 ) ; CD' Cl Maist, brown, GRAVEL, few fine o coarse sand, trace siit.
r ] 8 s 8 o
020
- : DO Y
."o- -7 Transition to fine to medium SAND at 18 feet. No free water after
4 casing weld at 18 feet.
- 20 ‘E Very moist, brown, fine o medium SAND, trace coarse sand, gravel,
R and silt.
I {" T T T T T 7 T 7 Qvt-Vashon LodgementTili
4 Driller notes change at ~22 feet - increased density, drills like till.
"2 6-inch 1.D. steel blank casing e Moist, grayish-brown, silty fine SAND, few gravel.
L from approximately 2.5 feet T
above ground surface to 115
feet
-0 ol As above.
[ Driller notes formation seems looser for till and gravelly
- 35 #E; Moist, brownish-gray, silty fine SAND, little gravel, few coarse sand.
Sampler Type (ST):
m 2" OD Split Spoon Sampler (SPT) D No Recovery M - Moisture Logged by: BAA
[ﬂ 3" OD Split Spoon Sampier (D & M) [] Ring Sample L¥4 Water Level (6/19/08) Approved by:
g Grabsample Shelby Tube Sample Y \water Level at time of drilling (ATD)




Associated Earth Sciences, Inc. Geologic & Monitoring Well Construction Log
roject Number Well Number heet
= B K ;
hexe [EiSd KGO060601D MW-20 20f3
Project Name The Villages Location Black Diamond, WA
Elevation (Top of Well Casing) 566.20' Surface Elevation (ft) 564.00'
Water Level Elevation 491.60' Date Start/Finish
Drilling/Equipment Tacoma Pump-Drilling/Dual Air Rotary Hole Diameter (in) 10'to 18", 6" to 1D
Hammer Weight/Drop N/A
]
£ > s L3
g2 £. |88
i 3 |6
§ WELL CONSTRUCTION ? DESCRIPTION
i | Moist, brownish-gray, silty fine SAND, little gravel, few coarse sand
— 45 ——
e As above except few gravel.
Driller notes coarse material; cobbles, small boulders
—50 _6 As above.
6-inch 1.D. steel blank casing 1
3 from approximately 2.5 feet
¥ above ground surface to 115
feet
—55 _6 Maist, brownish-gray, silty fine SAND, few gravel, trace coarse sand
60 & Moist, brownish-gray, silty fine SAND, few gravel.
L ] I~~~ “Qpog.- Pre-Olympia Glacial Deposits, Coarse-Grained
—85 - A : : : B :
o Moist, gray, silty fine to medium SAND, little gravel, trace silty
+1 nodules.
79 e Moist, gray, silty GRAVEL, with medium to coarse sand.
y
Increased moisture, driller notes free water at ~71 to 72 feet.
g_— Ic e Very moist, silty coarse SAND, with gravel, few fine to medium sand.
: L i
[n]
2
gl Airlifted smalil amount of water after casing weld at ~78 feet. Not
ot free draining yet.
x
9
g Sampler Type (ST):
8 2" OD Split Spoon Sampler (SPT) No Recovery M - Moisture Logged by: BAA
8
= []] 3" OD Split Spoon Sampler (D & M) ﬂ Ring Sample v Water Level (6/19/08) Approved by:
§ B Grab Sample m Shelby Tube Sample - 4 Water Level at time of drilling (ATD)
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Associated Earth Sciences, Inc. Geologic & Monitoring Well Construction Log
G g s Project Number Well Number Sheet
i KG060601D MW-20 3of3
Project Name The Villages Location Black Diamond, WA
Elevation (Top of Well Casing) 566.20' Surface Elevation (ft) 564.00'
Water Level Elevation 491.80' Date Start/Finish B/4/08 B/4/08
Drilling/Equipment Tacoma Pump-Drilling/Dual Air Rotary Hole Diameter (in) 10'to0 18'. 6" to TD
Hammer Weight/Drop N/A
]
> =3 L3
gl 2|53
S| g a | Ga
3 WELL CONSTRUCTION ? DESCRIPTION
w9 Wet, gray, silty GRAVEL, with medium to coarse sand (sample wet
1 due to accumulated water after casing weld).
-85 By Very moist, as above (effervesces with HCI).
- 90 g-inch 1.D. steel blank casing I As above (effervesces with HCI).
- from approximately 2.5 feet +
| above ground surface to 115
feet
Becoming finer-grained.
— 95 - T v : : ;
ey - || Very moist, gray, silty fine to coarse sand, with gravel (effervesces
L ] 4 with HCI),
“t.| Driller using water to clean out casing. Notes formation producing
L 1 || water at ~96 feet,
! ]
] 1
100 _'6 1 Wet, grayish-brown, fine to coarse SAND, few gravel (abundant
+ . orange sand), trace silt and silt nodules.
) 1 l;releﬂdraining water after casing weld at ~98 feet, producing ~5 gpm
L 4 airlift).
105 Ha 1 As above.
i 4 Driller notes foermation producing ~15 gpm (airlift). Increased gravel
L 1 and possible trace organics at 108 feet (black film on discharge pile)
10 —6 1 Wet, gray-brown, fine to coarse SAND, little gravel, trace to few silt.
L
Increased gravels up to 1.5-inch diameter.
.: As.”above with abundant orange, green, and red sands and gravels
L Bottom of casiqg et open; 1] Driller notes formation producing ~30 gpm (airlift).
[ o vl scosen stk - Boring lerminated at 115 feet on 6/4/08
1 Leaving open bottom - no screen installed
Sampler Type (ST):
[l 2" oD spiit Spoon Sampler (SPT)  [] No Recovery M - Moisture Logged by: BAA
[ﬂ 3" OD Split Spoon Sampler (D & M) l] Ring Sample ¥ Water Level (6/19/08) Approved by:
@ Grab Sample E] Shelby Tube Sample y \Water Level at time of drilling (ATD)




Geologic & Monitoring Well Construction Log

Associated Earth Sciences, Inc.

FTd e Project Number Well Number Sheet
b e KG080601D MW-21 1of1
Project Name The Villages Location Black Diamond, WA

Elevation (Top of Well Casing) 565.64'

Surface Elevation () 563.40"

Water Level Elevation 544.08' Date Start/Finish
Drilling/Equipment Tacoma Pump-Drilling/Dual Air Rotary Hole Diameter (in) 10" to 18", 6" to TD
Hammer Weight/Drop N/A
®
= 2> ~ L3
gl 2. | &2
o |3 sl o |65
g WELL CONSTRUCTION T DESCRIPTION
~] Aboveground monument with Surface Materlal: Road/Drill Pad Material
A A P o R ke e e e e e - —— —
. boltards ? ) ﬁ Qvr - Vashon Recesslonal Outwash
g 7 D ©
L % p ©a Q0
A [ (0] 0 O 0
| ' b o o
77 {/’
- S /7] 10-inch-diameter bentonite e 88 Dry, brown, GRAVEL, few fine to coarse sand, trace silt; abundant
- 1 £ chipsurface sealfrom 0 to it 2 05 0| cuttings.
A ) 1e b o d
r 27 Coe Qo
I A 0,9,
7 | b ©
4% % o o
73 V7 an 0,0
- 10 A b e s 020 siightly moist, GRAVEL, lttle fine to coarse sand, trace silt
L 7 7] il b Y
% '?‘ 8 a 8 o
| [| &inch LD. steel casing from 2050
1 {4 approximately 2' above D O
4 ground sutface to 16.8' 8 ° 8 °
‘ . 2091|
13 Il P S Y As above.
K-packer and riser from 4 0°0°
approximately 14.8' to 16.8' 2050
1 b
e %o
5-inch 1.D. stainless steel %21 At 18 feet transitions to fine to medium SAND, trace gravel.
screen, 0.015-inch slot with 1 No free water after casing weld at 18 feet.
L 20 weidedlend plate from 16.8' g & e e s s e e e
to 21.8 £ SRR . —_Qvt-Vashon Lodgement Till
1+ 4 1.1 Moist, brown, silty fine to coarse SAND, little gravel.
Pea gravel 21.8't0 23.2 ; EL T
25 Tl i | Moist, brown, silty fine SAND, few gravel and coarse sand.
Bentonite chips 23.2" to 37 T F
30 e - -] Moist, brownish-gray, silty fine SAND, few to little gravel.
L i 111
] Rk Driller notes cobbly zone, looser at ~32 faet.
s % n7 T 14 As above.
bl Boring terminated at 37 fest on 6/5/08
Well installed 6/5/08.

Sampler Type (ST): -

NWWELL 0606010.GPJ BORING.GOT

E Grab Sample

[[] 2" 0D Split Spoon Sampler (SPT) D No Recovery
[} 3" oD Spiit Spoon Sampler @ &M) [] Ring Sample

A Shelby Tube Sample

M - Moisture
¥ water Level (5/19/08)
Y \water Level at time of drilling (ATD)

Logged by:
Approved by:

BAA




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

- Project Number Weil Number Sheet
@ . @ = KG060601D MW-22 10f3
Project Name The Villages Location Black Diamond, WA
Elevation (Top of Well Casing) 557.75' Surface Elevation (ff) 555.15'
Water Level Elevation 492.43" Date Start/Finish
Driling/Equipment Tacoma Pump-Drilling/Dual Air Rotary Hole Diameter (in)  10'to 18", 6" to TD
Hammer Weight/Drop N/A
°
= > e o35
Bg|3 g. | 52
e 12 slm |06
g WELL CONSTRUCTION T DESCRIPTION
Aboveground monument with Surface Material: Road/Drill Pad Material
i bokacdy : T Qur - Vashon Recessional Outwash
P D O
o 0, 4
0,0
| Lt
DO Y
= & 10-inch-diameter bentenite o 8°8°| siightly moist, brown, GRAVEL, little fine lo coarse sand, trace silt
chip surface seal from 0 to 4 2 05 0] (clean formation).
18 feet P Y
T 8 ° 8 °
- 0.0
DO g
8«: 8 a
-1 _6 s 050 As above.
P it D O
8°8°
2050
4 b OO
8 a 8 o
2050
- 15 _5 2??0? Moist, brown, GRAVEL, with fine to coarse sand, trace silt.
T O 0 O 0
a -]
D g
==
o .-17] At 18 feet: Predeminately fine to medium SAND, trace gravel. No
F 1 ) | free water at 18-foot casing weld.
20 s Moist, brown, fine to medium SAND, trace coarse sand, gravel, and
4 silt.
25 6-inch 1.D. steel blank casing el Moist, brown, fine SAND, trace silt.
from approximately 2.5 feet —
above ground surface to 96 ]
feet
Slight increase in moisture.
30 bl Moist to very moist, brown, silty fine SAND.
] Increased gravels at 34 feet - drilling slightly harder.
35 "5 As sbove except with few medium to coarse sand and gravel.
i i g Able to airlit small amount of water after casing weld at ~37 feet.
i Becoming more gray.
Sampler Type (ST):
I 2" oD spit Spoon Sampler (SPT)  [] No Recovery M - Moisture Logged by: BAA
[ﬂ 3" OD Split Spoon Sampler (D & M) [] Ring Sample ¥ Water Level (6/19/08) Approved by:
B Grab Sample Shelby Tube Sample b 4 Water Level at time of drilling (ATD)

NWWELL 060601D.GPJ ‘EORING.GDT 710/08




Associated Earth Sciences, Inc.

Geologic & Monitoring Well Construction Log

7 6o Project Number Well Number Sheet
KG060601D MW-22 20of 3
Project Name The Villages Localion Black Diamond, WA
Elevation (Top of Well Casing) 557.75' Surface Elevation (ft) 555.15'
Water Level Elevation 492.43' Date Start/Finish
Drilling/Equipment Tacoma Pump-Drilling/Dual Air Rotary Hole Diameter (in) ~ 10'to 18", 6" to TD
Hammer Weight/Drop N/A
g 23
gg|3 2. |58
a7 | s 2el 5&
S|  WELL CONSTRUCTION o DESCRIPTION
e Moist to very moist, brownish-gray, silty fine to medium SAND, little
i T ’ -coarsesandandgravel. _ _ _ _ _ _ _ _ ___ _ ___ ___ ~
.1 Qut - Vashon Lodgement Till
i it Driller notes becoming more dense and “till-like” at ~41 feet.
45 —E {1 1] Moist, brownish-gray, silly ﬁné SAND, few coarse sand and gravel.
| E
50 _6 [ | As above except gray.

— 55

— 60

— 65

~70

—75

6-inch I.D. steel blank casing
from approximately 2.5 feet
above ground surface to 96
feet

1<

K| e

=i

=2

Qpog,. - Pre-Olympla Glacial Deposits, Coarse-Grained
Becoming coarse and increased moisture at ~58 feet.

Mcn'st.l brownish-gray, silty mediumn to coarse SAND, few to little
gravel.

Water level came up to 62.41 feet bgs with BOH/BOL at 95 feet after
10 minutes.

As above.

As above.

Increased moisture.

Very rlnoist. brown-gray, silty coarse SAND, few medium sand and
gravel.

Airlifted small amount of water after casing weld at 77 feet.

NWWELL 06806010.GPJ BORING.GDT 7/10/08

Sampler Type (ST):

I 2" oD spiit Spaon Sampler (SPT)  [] No Recovery
[[] 3" 0D Split Spaon Sampler (D & M) [] Ring Sample

g Grab Sample [] shelby Tube Sample

M - Moisture Logged by: BAA
¥ Water Level (6/19/08) Approved by:
Y water Level at time of drilling (ATD)
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Associated Earth Sciences, Inc. Geologic & Monitoring Well Construction Log
g = E@ﬂ Project Number Well Number Sheet
e s KG060601D MW-22 3of3
Project Name The Villages Location Black Diamond, WA
Elevation (Top of Well Casing) 557.75' Surface Elevation () 555.15'
Water Level Elevation 492.43' Date Start/Finish
Drilling/Equipment Tacoma Pump-Drilling/Dual Air Rotary Hole Diameter () 10’ to 18', 8" to TD
Hammer Weight/Drop N/A
@
> s L3S
fi,-e 3 2. |52
- a |65
5|  WELL CONSTRUCTION = DESCRIPTION
o Wet, gray-brown, silty fine to coarse SAND, few gravel.
I
-85 i Very moist to wet, gray-brown, silly fine to coarse SAND, few gravel.
g-inch 1.D. steel blank casing T
3 from approximately 2.5 feet
i above ground surface to 96 ]
feet
90 B 1 Wet, gray-brown, fine to coarse SAND, little gravel, trace silt
+ 4 (washed).
i Driller estimates airlifting ~5 gpm. Trace organic black film on
L discharge pile.
Bottor of casing left open, |n
-85 ro well screen instalied 'E As above. Driller notes coarse gravel from ~90 to 96 feet.
] Boring terminated at 96 feet on 6/5/08
] Leaving open bottam - no screen installed.
00 =
- g
05 -
H10 =
H15 -
Sampler Type (ST):
[[] 2" 0D Split Spocn Sampler (SPT) D No Recovery M - Moisture Logged by: BAA
[[] 3" OD Split Spoon Sampler (D & M) [l Ring Sample ¥ Water Level (6/19/08) Approved by:
o] Grab sample [] Sheiby Tube Sample Y \water Level at time of drilling (ATD)
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Associated Earth Sciences, Inc. Geologic & Monitoring Well Construction Log
=] E 2] Project Number Well Number Sheet
= i558 KG060601D MW-23 10f2
Project Name The Villages Location Black Diamond, WA
l *
Elevation (Top of Well Casing) 558.00° Surface Elevation (f) 555.40"
Water Level Elevation 527.67" Date Start/Finish
Drilling/Equipment Tacoma Pump-Drilling/Dual Air Rotary Hole Diameter (in)  10'to 18", 6" to TD
Hammer Weight/Drop N/A
] -
5_18§ 3 |23
8515 8% | 8E
g WELL CONSTRUCTION ? - DESCRIPTION
7 Aboveground monument with Surface Material: Road/Drill Pad Material
N N S et Nl S
,/é Cobbles present at ground surface.

b= ;;é al

i . 0

-5 ;é Il °l Moist, brown, fine to coarse SAND, few silt, Irace gravel, trace

L %% + 0l cobbles: minor oxidation, trace roots/organics (formation contains

% mare gravel than Indicated by sample).

ol :

4 10-inch-diameter bentonite o :

1l :g'.p suiface seal from 1o ;Y ﬂ Moist, brown, fine to coarse SAND, Irace gravel and silt (formation

4 contains more gravel than indicated by sample).
Q
i 0f
L \w
0
R “lm S Moist, brown, fine to coarse SAND, with gravel, trace silt.
L i N
- s
I =Y At 18 feet: Becomes predominantly fine to medium SAND.
Ga ol Moist, brown, fine SAND, trace to few silt.
6-inch I.D. steel casing from -

- approximately 2.5' above 2

| ground surface to 36.1'

<23 “@ 1 As above.

|2

| Increased moisture, slightly finer-grained.

- 30 "l Very moist ta wet, brown, silty fine SAND to fine sandy SILT.

L £

¥

i s

i K-packer and riser from Becoming slightly coarser.

L approximately 32.3' to 36.1'

35 Tl E Vefyl moist, silly fine SAND, trace to few gravel and coarse sand
= EanavLD. shilitas slsel e (drilling Indicates increased gravels at ~35 feet).

- = screen, 0.015-inch slot width, o 5 ] (fpe— ; :
= with welded end plate from ] ﬁgiltl,ﬂrlgtg‘as;ggg :rtnf;g!fgglwa'lar after casing weld at 35 to 36 feet;
= 36.1'to 41.1' :

H
Sampler Type (ST):
ﬂ] 2" OD Split Spoon Sampler (SPT) D No Recovery M - Moisture Logged by: BAA
ﬂ] 3" 00 Split Spoon Sampler (D & M) I] Ring Sample 7 Water Levet (6/19/08) Approved by:
@ Grab Sample E] Shelby Tube Sample Y Water Level at time of drilling (ATD)




Associated Earth Sciences, Inc. Geologic & Monitoring Well Construction Log
s (=] E B 7= Project Number Weil Number Sheet
el L B Cikl [T
=l 1= 2% KG060601D MW-23 20f2
Project Name The Villages Location Black Diamond, WA
Elevation (Top of Well Casing) 558.00' Surfaca Elevation (f) 555.40'
Water Level Elevation 52767 Date Start/Finish
Drilling/Equipment Tacoma Pump-Drilling/Dual Air Rotary Hole Diameter (in) 10'to 18", 6" to TD
Hammer Weight/Drop N/A
°
£ = - L35
3e|d 2|58
Q 2 S % 6a
g WELL CONSTRUCTION T DESCRIPTION
o Wet, brown-gray, silty fine to coarse SAND, little gravel.
I T -~ — ===~~~ Gui-Vashon LodgementTii
Pea gravel 41.1" to 42.1'
I SES Driller notes change in drilling at 41 feet, drying up.
r 7777/| Bentonite chips 42.1'lo 47" i RABN
_—45 g/%{;?’ _@ - Moist, gray, silty fine to medium SAND, litlle gravel.
%ﬁ, A - - Slightly maist, silty fine SAND, few gravel and coarse sand.
© """ I 'Boring terminated at 47 feet on 6/6/08
1 Well installed on 6/6/08.
- 50 —
- 55 p
4
&5 ' &
- 70 -
gr7s -
=L
-
[=]
8t
Q
£
['4
<]
mE
«
Q
=] Sampler Type (ST):
% [l 2 oD Spit Spoon Sampler (SPT) [] NoRecovery M - Moisture Logged by: BAA
p [[] 3" OD Split Spoon Sampler (D & M) [} Ring Sample ¥ Waler Level (6/19/08) Approved by:
g B Grab Sample Shelby Tube Sample Y \ater Level at time of drilling (ATD)
zZ
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LABORATORY TEST RESULTS
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LNILNOD DINVOHO = O (59) ALIAVED D14103dS
ISIL YVIHS LOFYIA =Sa (1171) XAANE ALIAINDIT

(1d) XAANI ALIDLLSYTd

LS3L NOLLVAITOSNOD = D
(1d) LIWIT DLLSVTd

LSIL NOISSTHJIWOD GANIANOONN = N
ASALTVIXVIHL= L :SILON

(17) LIWIT AINOIT SNOLLVIAZHEaY

€0 | 0¢ §09 B/u dS 1T [aV49| L0T-dL
€€0 | €7 19 B/u dS | §'81 [AVUD| LOT-d.L
050 | 60 0°0s v/u dD 81 |HVID| 90T-d.L
960 | LI FAréY SE d9 LT [gVYD| 6lI-dL
oo | 01 8'8€ I'v dD EeI-F1aVID| S8II-dL
€0 | €1 9°LE 9°¢ d9D | 0T-FI [AVUD| L1I-dL
V/IN | #'Z1 | 07001 102 | INS [ PI-0I [EVUD| LII-dL
€90 | €1 8°1€ T€ | MD | LI-T |AVHD| OT1-dL
860 01 ros L'y [NS-dS| L1 [AVHYD| SlI-dL
810 | &9 IS 98 [INS-dS| 6-L [AVHD| FlI-dL
€50 0T §6T oy [ MD | LI [AVUD]| Pl1I-dL
8E0| 60 9°eg 99 [ AD | SI |gVUD| €1I-dL
090 | #1 8T €F | MD | LI-T [AVHD]| 601-d.1.
1ot 6TEL | SL0| 9T 9°0¢ €9 | MD | FI-T [AaVYD| R0I-dL

LS0| €T §6T Py | AD | FI-T [AVUD| 80I-d.L
STO0| 8¢ 6'ET r's 4D | 91I-1 [avuD| LOI-dL
Lrr | 91 6'vT 6'€ | MD |S01-2|aVHD| 90I-dL
LP0| 8T L'pE 09 | MD (€I-€T|AVUD| SO0I-d.L
Lo | sT €67 P | AD | PI-I |HVHD| vOI-dL
§0 | TI 1°6€ 91°s | dD | PI-T [AVUD]| €01-d.L
Lo | ¥T Tog 'S | AD [TI-S'1 |aVUD| TO0I-d.L
60 | 11 Al £ LLE | MD | SI-T ([AVUD]| 101-dL

SAON 295} (o3| % % (agnayqr) NS | amAns 171 [T [ Tdf T (1934)

g S v e o Il el By B T e e U Y g

: ! i i ! I IXE[A] aaung v, [y v, spwry pamistopy| -1sse;) [ajdueg |apdmesg duseg
[evonIppy| uopaedwo) uonnqLysiq Angqiany |eanieN | 10§
| ZIS VIR
0107 dy
VLVd LSAL AHOLVIOaV1 A0 AYVININNS
VM ‘UNOIWVIA MOVI9/I ASVHA SADOVTTIA/AVE MOUUVA
TOT'100-9L01-€90




1/4/10 : 063-1076.201
PARTICLE SIZE DISTRIBUTION
ASTM D421, D422, D4318

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

SAMPLE 1D: TP-102 0 Depth: 1.5-121t
TXYPE; -
o ¥ z 1° s g £l #10 #20 240 #60 #1C0 #2200
100 + ‘\‘:}.‘15 et
o .
80 \
o 70
P 60
a \
S s0
» \
i
a 40 '\
N
g
30 A
N
20
10 =
\H."""'-‘..
"‘.—-_.._.
i}
1000 100 10 1 0.1 0.01 0.001
Particle size in millimeters
Coarse J Fine Cearse [ Medium | Fine Silt or Clay
COBBLES GRAVEL SAND FINES
Panticle Size ) Panticle Sizz
_ {mm) % Passing Classification Percentage Moisture Content
12.0" 3043 100.0
6.0" 154.2 100.0
§ 3.0" 75 100.0 Cobbles 0.0
E 2.5" 63.5 100.0
z n
2 2.0 50 86.1
o 15" 37.5 79.0
E 1.0" 25 64.7
a 0.75" 19 57.1 Coarse Gravel | 42.9
o
1 0.375" 9.5 415
(3 #4 4.75 30.2 Fine Gravel 26.9
{‘I‘:,' #10 2.00 20.0 Coarse Sand 10.2
% #20 0.85 11.7
@ #40 0.43 6.7 Mecdium Sand 13.3
2 #60 0.25 44
#100 0.15 o
— #200 0.075 2.4 Finc Sand 43
Fines 2.4
[ Dg=2108 ] Dyo= 4.66 | Dyo= 0.57 |
Cu=D60/DI0= 31.3 >4
Ce = D30"2/(D10°D60) = 1.5 > |
DESCRIPTION:|C-F GRAVEL
some c-f sand, trace silt
TECH| TCM
uUscs:| GW | DATE| 177110
CHECK| TJCM
ReviEw| [Jf/
¥

Golder Associates Inec.




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

1/4/10 063-1076.201
PARTICLE SIZE DISTRIBUTION
ASTM D421, D422, D4318
PROJECT NAME:  BDP/ The Villages FS and Consulting / WA
SAMPLE ID: TP-104 0 Depth: 1-14ft
TYPE: -
1z ko " 5 1" s ki - ®o 020 #40 @60 #100 #200
100 + bt ; i 4 i
3 \
80
% 70 \\
P &0
: \
S 50
S \
i
n 21
N
N
g
30 N
N
" N
\\
10 Se
I
-.____‘___L.
0
1000 100 10 1 0.1 0.01 0.001
Particle size in millimeters
Coarse I Fine Coarse l Medium ] Fine Silt or Clay
COBBLES GRAVEL SAND FINES
Particle Sizz Particle Size
I (mm) % Passing  Classificalion  Percentage Maoisture Cenient
12.0° 3048 1000
6.0 154.2 100.0
?g’ 3.0" 75 100.0 Cobbles 0.0
E 2.5" 63.5 100.0
f, 20" 50 100.0
§ 15" 37.5 94.0
B 1.0" 25 66.1
2 0.75" 19 568 | CoaseGravel| 432
3 0.375" 9.5 40.4
2 4 475 29.5 Fine Gravel 713
§ #10 2.00 18.3 Coarse Sand 11.2
2 #20 0.85 11.0
@ #40 0.43 7.5 Medium Sand 10.9
= #60 0.25 52
#100 0.15 16
Ll #200 0.075 2.5 Fine Sand 5.0
Fines 25
[ De=2088 ] Dyy= 4.90 [ Dyo= 0.70
Cu=D60/DI0= 299 >4
Ce = DIO2/(D10°D60) = 15 > 1

TecH| TCM
uses:| GW__| DATE| 17710
CHECK| JcMm

REVIEW &/l

Golder Associates Inc.




l_MllO i 063-1076.201
PARTICLE SIZE DISTRIBUTION
ASTM D421, D422, D4318
PROJECT NAME: BDP / The Villages FS and Consulting / WA
I - SAMPLEID: TP-106 0 Depth: . 2-10.5ft
TYPE: -
By | i terma el R st o "4 - W B4 #1o #20 #40 860 R00 w200
100 ‘\ bt I bt
N
S0 - ‘__‘\
80 A
v, 70 \ .
P 60
a
S 50
: \
i
n 90
N
g N
30
N
20 \\ _
10 P, .
h\--‘""“-o—._t
0
1000 1C0 10 1 0.1 0.01 0.001
Particle size in millimeters
Coarse i Fine Cw:szl Medium l Fine Silt or Clay
COBBLES GRAVEL SAND FINES
Particle Size Particle Size
— (mm) % Passing Classification Percentage Moisture Content
12.0° 304.8 100.0
6.0" 1542 100.0
H 3.0 75 38.3 Cobbles 117
E 25" 63.5 88.3
4 =
5 2.0 50 88.3
< 15" 37.5 79.8
w
K 1.0 25 67.9
g 0.75" 19 59.4 | CoarseGravel| 289
a 0.375" 9.5 39.3
g #4 4.75 14.9 Fine Gravel 34.5
‘g‘ #10 2.00 14.0 Coarse Sand 10.9
P #20 0.35 8.5
m: #40 0.43 4.7 Medium Sand 9.4
2 460 0.25 2.7
#100 0.15 2.0
L #200 0.075 1.6 Fine Sand 3.1
Fines 1.6
[ Dgy= 19.37 [ Dso= 6.07 | Dso= 1.07 |
Cu=D6O/DI0 = 18.0 >4
Ce =D30"2/(D10*D60) = 1.8 > 1
DESCRIPTION:|C-F GRAVEL
some c-f sand, trace silt
TECH TCM
uscs:{ GW | DATE| 117110
CHECK| JgM
REVIEW

Golder Associates Inc.




1/4/10 063-1076.201

PARTICLE SIZE DISTRIBUTION

ASTM D421, D422, D4318
PROJECT NAME:  BDP/ The Villages FS and Consulting / WA
SAMPLE ID: TP-108 0 Depth: 2-14ft
TYPE: -
1z 3 g 1° s g 12 #10 #20 #40  #60 #100 #200
100 + —— i —t ———t——t—+
90
\
80 \
o, 70 \\
P 60
: \
S s0
: \
i
n 40 —Fl\
q N
30
N
20
IR
10 \\
\“‘-.
0 I
1000 100 10 1 0.1 0.01 0.001
Particle size in millimeters
Coarse i Fine Coarse l Medium I Fine Silt or Clay
COBBLES GRAVEL SAND FINES
Particle Size Particle Size
e {mm) % Passing Classification  Percentage Moisture Content
12.0° 304.8 100.0
6.0" 154.2 100.0
pu 3.0° 75 100.0 Cobbles 0.0
E 2.5 63.5 100.0
= 2.0" 50 95.5
E 1.5" 37.5 82.4
g 1.0" 25 726
% 0.75" 19 60.6 | CoarseGravel|  39.4
j..; 0.375" 9.5 41.0
w 4 4.75 295 Fine Geavel 301
g 10 2.00 200 | Coarse Sand 8.6
% #20 0.85 13.9
@ 840 0.43 7.1 Medium Sand 13.9
= #60 0.25 4.1
#100 0.15 2.9
L 5200 0.075 2.3 Fine Send 48
Fines 13
[ De=1858 ] Dyo= 4.88 | D= 057 |
Cu=DS0/DI0 = 325 >4
Ce = DI0"2/(D10*D60) = 23 > 1
DESCRIPTION:|C-F GRAVEL
some c-f sand, trace silt
TECH| TCM
Uscs:| GW | DATE| w0

CHECK| JcM
REVIEW ]
g

Golder Associates Inc.




/410 - 063-1076.201
PARTICLE SIZE DISTRIBUTION

ASTM D421, D422, D4318

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

SAMPLE ID: TP-113 0 Depth: 1-51t
TYPE: -
12" ¥ r 1= s s 4 #10 20 #40  #50 #100 §200
100 r. it pt
90 \
L\
80 J!\
o, 70 \.\
P 60 Ht+ \
a \
S s0
s m
i N
4 —
n . \\
% % ™,
"\.\
20 »
N
N
10 L
'\
\,__h_’__ L
0 .
1000 100 10 1 0.1 0.01 0.001
Particle size in millimeters
Coarse l Fine Coarse l Medium I Fine Sill or Clay
COBRLES GRAVEL SAND FINES
Particle Sizz Particle Size
R (mm) % Passing  Classification  Percentage Maoisture Conteat
12.0° 304.8 100.0
6.0 154.2 100.0
2 3.0 75 100.0 Cobbles 0.0
o2
E 2.5 63.5 86.2
z =
5 2.0 50 86.2
s 1.5 37.5 81.1
& 1.0 25 69.2
‘g 0.75" 19 655 | CosscGravei| 345
3 0.375" 9.5 47.5
g i 475 35.6 Fine Gravel 20.9
g #10 2.00 26.9 Coarse Sand 8.7
s #20 0.85 20.8
] #40 0.43 11.4 Medium Sand 15.5
= 460 0.25 43
#100 0.15 1.8
L #200 0.075 0.9 Fine Sand 10.5
Fines 0.9
[ Deo= 1536 | Dap= 2.72 | D= 0.38
Cu=D60/DI0 = 401 >4
Cc = D30*2/(D10°D60) = 1.3 > ]
DESCRIPTION:|C-F GRAVEL and C-F SAND
trace silt
TECH| TCM
USCS: GW DATE 1/7/10

CHECK| _TCM

REVIEW 4/

Golder Associates Inc. i



1/4/10 . 063-1076.201
PARTICLE SIZE DISTRIBUTION
ASTM D421, D422, D4318
PROJECT NAME: BDP / The Villages FS and Consulting / WA
SAMPLEID: TP-114 0 Depth: T7-9t
TYPE.: -
ira ¥ 1= a8 g” a4 #10 20 0 #60 #1C0 w200
100 + ¢ bt} . R
90 nN
80
9% 70
\
P 80
a \\
S s0 N
s N
' 40
n
g
30 .
N
\\
20 \\.
Pl
10 =
1if
0
1000 100 10 1 0.1 0.01 0.001
Particle size in millimeters
Coarse ] Fine Coarse ] Medium L Fine * Siltor Clay
COBBLES GRAVEL SAND FINES
Particle Size Particle Size
__ {mm} % Passing Classification Percentage Moisture Content
120" 304.8 100.8
6.0" 154.2 100.0
E; 3.0" 75 100.0 Cobbles 0.0
E 25" 63.5 100.0
< 20" 50 100.0
ﬁ 15" 375 92.4
K 1.0" 25 87.3
g 0.75" 19 183 | CourseGravel| 217
3 0.375" 9.5 62.9
2] #4 4.75 515 Fine Gravel 26.7
§ #10 2.00 40.8 Coarse Sand 10.7
% #20. 0.85 27.8
c,-é #40 0.43 15.5 Medium Sand 253
= #60 0.25 116
#100 0.15 9.1
L #200 0.075 6.8 Fine Sand 8.7
Fines 6.3
Dgo= 7.95 | D4,= 0.98 Dyo= 0.18 |
Cu =D60/D10 = 443 > 6
Cc = D30°2/(D10*DED) = 0.7 <1
DESCRIPTION:|C-F SAND and C-F GRAVEL
little silt
TECH| TCM
uscs:|_ SP/SM_| DATE| /710
CHECK| TM

Golder Associates Inc.

REVIEW %




1/4/10 » 063-1076.201

PARTICLE SIZE DISTRIBUTION

ASTM D421, D422, D4318

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

SAMPLE ID: TP-116 0 Depth: 2-17ft
TYPE: -
r = 2 - = 1™ v s 24 #10 #20 #40 #60 #100 #200
100 4 ot } ot et
90 \ :
80
9% 710 \
P 60
a
S s0
s
i y
n 40
N
g - N
N
20 \
10 b -
I~
m"‘-o-.__‘_‘
0 —
1000 100 10 1 0.1 0.01 0.001
Particle size in millimeters
Coarse I Fine Cmrnl Medium } Fine Sili or Clay
COBBLES GRAVEL SAND FINES
Particle Size Particle Size
— (mm) % Passing Classification  Percentage Moisture Content
12.0" 304.8 100.0
6.0" 154.2 100.0
2 3.0 75 100.0 Cobbles 0.0
o
E 258 63.5 100.0
z n
3 2.0 50 86.3
& 1.5% 37.5 76.0
w
& 1.0* 25 66.1
» 0.75" 19 509 | CoaseGrvel| 401
1]
H 0375" 9.5 42.8
= #4 4.75 318 Fine Gravel 28.1
§ 410 2.00 20.8 Coarse Sand 11.0
f #20 0.85 12.1
7 #40 0.43 7.1 Medium Sand 13.7
2 ) 0.25 4.6
#100 0.15 2.5
Ll #200 0.075 13 Fine Sand 5.8
Fines 13
| Dep=1911 ] Dyo= 4.13 | D= 0.63 |
Cu=D60/DI0= 30.1 > 4
C: = DI*2/(D10°D60) = 1.4 > |
DESCRIPTION:|C-F GRAVEL and C-F SAND
trace silt
TECH| TCM
USCS: GW DATE| 1/7/10
CHECK| JICM
REVIEW
7

Golder Associates Inc.



1/4/10 063-1076.201
PARTICLE SIZE DISTRIBUTION

ASTM D421, D422, D4318

PROJECTNAME:  BDP/The Villages FS and Consulting/ WA

SAMPLE ID: TP-117 S-3 Depth: 14-201t
TYPE: -

12 F 17 a4 e = #10 #20 #40 %60 #100 #200

— PO S : PR PR 1 n
=t + T -

100

>

80

o LN

40

30 \

20 e

Q3 -0 n a7

10 =

e

1C00 100 10 1 0.1 0.01 0.001
Particle size in millimeters

Coanse T Finc Coarse I_ Medium I Fine Silt or Clay
COBBLES GRAVEL SAND FINES
Particie Size Particle Size
. (mm) % Passing Classification Percenlage Moisture Content
T TR
6.0" 154.2 100.0
2 3.0° 75 100.0 Cobbles 0.0
E 25" 63.5 100.0
< 20" 50 93.0
E 1.5" 37.5 78.0
ﬁ 1.0 25 60.6
a 0.75" 19 548 | CoarseGravel| 452
2 0.375° 95 02
o #4 4.75 31.6 Fine Gravel 17.2
g #10 2.00 2.8 Coarse Sand 4.3
po #20 0.85 21.9
) #40 0.43 9.7 Medium Sand 23.2
2 #60 0.25 44
4100 0.15 2.0
_— #200 0.075 13 . Fine Sand 3.4
Fines 13
[ Dgo= 24.30 | Dyp= 1.80 | Dyo= 0.43 |
Cu=D60/DI10 = 56.1 >4
Cc = D30°2/(D10°D60) = 0.2 <1

ozscmmom:lc-F GRAVEL and C-F SAND
trace gravel

TECH TCM

USCS: GP ' DATE 177/10

CHECK| TCM

REVIEW

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 1D: TP-119 0 Depth: 2-Tft
TYPE: -
7 3 r 1 s g 4 #10 #20 #0 #60 2100 #200
100 + + — i ot ettt
) \\
B \
9, 70 \
P 60 \'\
: AN
S 50
S \
. 40 '\
n N i
g N
30
20 \
10
I.‘;\\
] N.‘__'".'——%
0
1000 100 10 1 0.1 0.01 0.001
Particle size in millimeters
Coarse i Fine Cpus;l Medium I Fine Silt or Clay
COBBLES GRAVEL SAND FINES
Particle Size Particle Sizz
= (mm) % Passing  Classification  Percentage Maisture Content
12.0" 1043 100.0
6.0" 154.2 100.0
4 3.0" 75 100.0 Cobbles 0.0
2
§ 2.5 63.5 100.0
= 2.0 50 78.8
& 15" 37.5 719
w0
3 1.0" 25 60.4
@ 0.75" 19 54.6 | CoarseGravel|  45.4
5 0.375" 9.5 41.9
o #4 475 322 Fine Gravel 223
§ #10 2.00 19.4 Coarse Sand 12.9
#20 0.85 8.4
@ #40 0.43 3.9 Medium Sand 15.5
2 #60 0.25 2.6
L #100 0.15 2.1
#200 0.075 1.7 Fine Sand 22
Fines L7
[ De= 2449 | D= 4.08 | Dyo= 0.96
Cu=D60/DI0= 255 >4
Ce = D30°2/(D10°D60) = 0.7 <
DESCRIPTION:|C-F GRAVEL and C-F SAND
trace gravel
TECH| TCM
USCS: GP | DATE|{ 177110

CHECK| JCM

REVIEW !’22::

Golder Associates Inc.



Golder Associates Inc.

1/25/10 . 063-1076.201
PARTICLE SIZE DISTRIBUTION
ASTM D421, D422, D4318
PROJECT NAME: BDP / The Villages FS and Consulting / WA
SAMPLE ID: TP207 S-3 Depth: 18.51t
TYPE: -
ity For  rus U 210 w0  #40  #60 2100 200
100 + f—t— bt bt ; +— [ T e
90
80 “‘-\
o 70 \
3 \"\
N
P 60
a \‘\
S 50
s N
i
40
n
g
30
5 \
10 \\
~e—ul
0
1000 100 10 1 0.1 0.01 0.001
Particle size in millimeters
Coarse l Fine Coarse i Medium ' Fine Silt or Clay
COBBLES GRAVEL SAND FINES
Particle Size Panticle Size
. (mm) % Passing Classification Percentage
12.0" 304.8 100.0
6.0" 154.2 100.0
§ 3.0" 75 100.0 Cohbles 0.0
E 2.5 63.5 82.8
= 2.0 50 8.8
§ 1.5" 37.5 82.83
8 1.0" 25 80.0
‘g 0.75" 19 756 | CoarseGravel|  24.4
H 0.375” 9.5 67.4
- #4 415 61.2 Fine Gravel 14.4
1}:' #10 2.00 55.8 Coarse Sand 5.4
% #20 0.35 43.4
@ #40 0.43 13.8 Medium Sand 42.0
2 #60 0.25 5.8
#100 0.15 3.2
L #200 0.075 23 Fine Sand 115
Fines 2.3
| Dgo= 3.92 [ D= 0.52 | Dyo= 0.33
Cu=D60/DI0 = 11.9 > 6
Cc = DI0~2(DI0°C60) = 0.3 <1
DESCRIPTION:|C-F SAND and C-F GRAVEL
TECH ™
uscs:f  SP | DATE| 1/25/10
CHECK |
nswswjﬁM_
vy



MOISTURE DENSITY CURVES
ASTM D 698 & 1557
PROJECT TITLE BDP / The Villages FS and Consulting TEST TYPE | D 1557 er Percentage Limits for D 4718 |
PROJECT NUMBER 063-1076.201 PROCEDURE [ METHOD C_NON ASTM |
SAMPLE IDENTITY Proctor 108 |
SAMPLE TYPE
TYPE COMPACTOR PREPARATION METHOD A: 20% OR LESS RETAINED ON #4
MOLD NUMBER Labnewmald
MOLD WEIGHT (gm) 5691.00 METHOD B: >20% RETAINED ON #4 AND
MOLD DIAMETER (in) 6.006 TYPE PROCTOR 20% OR LESS RETAINED ON 3/8™
MOLD HEIGHT (in) 4.587
MOLD YOLUME (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 (w1) 337.50 TOTAL WEIGHT, WET ( COARSE & FINE)| 61122.00
Wt Tare & Soil (W2) 323.50 TOTAL WEIGHT, DRY (COARSE & FINE)| 57477.59
Wt Tare (W3) 102.70 WEIGHT RETAINED ON #4 SIEVE (WET) 0.00
Wt Moisture (W4=W1-W2) 0.00 14.00 WEIGHT RETAINED ON 3/8" SIEVE (WET)
Wt Dry Soil (W5=W2-W3) 0.00 220.80 WEIGHT RETAINED ON 3/4" SIEVE (WET)| 27481.00
Water Content (dec) (we=Wd/W5) 0.0634 PERCENT RETAINED ON #4 SIEVE (DRY) 0.00%
Water Content (%) (W4rW5)=100 6.34% PERCENT RETAINED ON 3/8" SIEVE (DRY) 0.00%
PERCENT RETAINED ON 3/4" SIEVE (DRY) | 47.81%
POINT RESULTS (FINE) [ | | | 4 | s [ s | 7 ]
Wt. Soil & Mold (W1)| 10272.00 10503.00 10676.00 10708.00
Weight of Mold (W2)| 5691.00 5691.00 5691.00 5691.00
Wt Of Wet Sail (W3i=W1-w2) |  4581.00 4R12.00 4985.00 5017.00
Wet Density, wd (pcf) (W3/453.6*Ym) |  134.60 141.39 146.47 147.41
WATER CONTENTS
Wt Tare & Soil (W4) 362.90 462.40 568.50 570.80
Wt Tare & Soil (W5) 349.60 43530 523.90 516.50
Wt Tare (W6) 100.50 105.10 90.50 89.20
Wt Moisture (W7=W4-W5) 13.30 27.10 44.60 5430
Wt Dry Soil (W8=W5-W6) |  249.10 330.20 433.40 427.30
Water Content (%) (W7/W8)*100 5.34% 8.21% 10.29% 12.71%
Dry Density (pef) (wdi{1+we)) 1273 130.7 132.8 130.3
MAXIMUM DRY DENSITY (pef) 132.9 DESCRIPTION
OPTIMUM MOISTURE CONTENT (%) 10.1
Corrected Maximum Dry Density (pcf) 146.7
Corrected Optimum Moisture (%) 53 USCS |
Specific Gravity And Absorption of Coarse Aggregate - ASTM C 127-88
Weight of Oven Dry Sample (gm) A LL -
Weight of Saturated-Surface-Dry (gm) B PL -
Weight of Saturated Sample in Water  (gm) C PI -
Absorption of Oversize Particles (%) [(B-A)/A]*100 MC 6.34%
Bulk Specific Gravity AlB-C) | ] I 1
TECH ™
AVERAGE ABSORPTION DATE | 1/25/10
AVERAGE BULK SPECIFIC GRAVITY 2.65 CHECK | JCM
REVIEW ;g!

Golder Associates Inc.



1/25/10 . 063-1076.201
PARTICLE SIZE DISTRIBUTION
ASTM D421, D422, D4318
PROJECT NAME:  BDP/ The Villages FS and Consulting / WA
SAMPLE ID: Proctor Sample 7#2-/08 0 Depth: 0
TYPE: -
ir F r 1" a4t ko 24 210 #20 ®40  #E0 #100 9200
100 > A - t -k At
90
80 \\
9, 70 \

P
a \ ,
s
g = \
i iy
a £
g - N \\
20
10 SN
""I-..,___-‘._
0
1000 100 10 1 0.1 0.01 0.001
Particle size in millimeters
Coarse Fine Coarse l Medium | Fine Sihor Clay
COBBLES GRAVEL “SAND FINES
Particle Size Particle Size
- (mm) % Passing Classification  Percentage
12.0° 304.3 100.0
: 6.0" 154.2 100.0
§ 3.0 75 100.0 Cobkles 0.0
g 2.5" 63.5 100.0
= 2.0" 50 100.0
E 15" 37.5 83.2
8 1.0° 25 75.1
"é - 0.75" 19 652 | CoaseGravel| 3438
3 0.375" 9.5 413
. #4 4.75 30.6 Fine Gravel 34.6
g #10 2.00 19.7 Coarse Sand 10.8
s #20 0.85 10.9
w #40 0.43 5.9 Medium Sand 13.9
= #60 0.25 3.3
#100 0.15 3.1
L #200 0.075 2.6 Fine Sand 33
Fines 2.6
| Deo= 16.13 | D3o= 4.53 | Dy=075 |
Cu=D60/DI0 = 21.6 >4
Cc = DI*24DI0°D60) = 1.7 >
DESCRIPTION:|C-F GRAVEL
R TECH| T™
uscs:{ oW | DATE| 125/10

CHECK| AJCM

reviEw| (],

Golder Associates Inc. T
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