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TECHNICAL MEMORANDUM

Date: August 27, 2007

To: Mark Mauren, Ueland Tree Farm

From: Phil Struck, Aaron S. Vernik, R.G.

Subject: Pretiminary Mineral Resource Characterization, Kitsap Lake Property
GC: File

Project Number:  233-5528-001 02/12
Project Name: UTF Kitsap Lake

INTRODUCTION AND SCOPE

This Technical Memorandum (TM) summarizes mineral resource characterization activities on the
Ueland Tree Farm (UTF) Kitsap Lake property located near Bremerton, Washington.

The scope of this TM is limited to discussion of general geologic and mineral resource conditions on the
site and is not intended as a comprehensive discussion of geology and hydrogeology. Information
contained in this TM summarizes investigations conducted by Parametrix as well as data from other
sources. A Hydrogeology Report is currently being prepared in support of land use and SEPA permits.

The report includes discussion of Regional Geology, Sand and Gravel Resources and Basalt Resources on
the site.  Attachments to this report include Attachment A — Figures; Attachment B — AES Sub-Surface
Data; Attachment C — Boring Logs; and Attachment D — Grain Size Test Results.

SUMMARY OF REGIONAIL AND SITE GEOLOGY

Kitsap County lies within the Puget Sound lowland, a physiographic province that is bounded by the
Cascade and Olympic Mountains. The lowland is a north-south elongate structural trough extending from
Thurston and Mason counties, to north of Bellingham, Washington. The regional geologic setting of the
Puget Sound Lowland is characterized by sediments deposited during glacial and interglacial intervals
that occurred during the Pleistocene and Holocene Epochs (approximately 2.5 million to 15,000 years
before present). The glacial sediments range from the 400 to 800 feet in thickness (Hall et al., 1973) and
overlie marine sedimentary rocks and oceanic basali. Five primary depositional units are generally
associated with the glacial deposits:

e Recessional Qutwash Deposits - The melt water from a retreating glacier erodes existing deposits,
scours the ground and transports large quantities of sand and gravel into lowland arcas.
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* Advance Outwash - Streams flowing from the terminus of a glacier carry large quantities of silt, sand,
and gravel. These sediments are deposited in lakes or lowland areas. As the glacier advances,
coarser gravels overlie the more distal finer grained sediments.

e Till - As the ice advances across the fluvial deposits, it smears the material into the existing land
surface forming deposits that are chavacterized by undifferentiated clay, silt, sand, and gravel units.
The till deposits are generally compact from the weight of the overriding glacial ice.

* Morainal Deposits - As the glacial front retreats during interglacial periods, undifferentiated sediment
within the melting ice is deposited on the landscape or reworked and transported via outwash streams,
Morainal deposits are the poorly sorted, loosely compacted deposits from a block of melting ice.

* Lacustrine Deposits - Water flowing from a retreating glacier will pool in lowland areas and form
shallow lakes that are lined with the finer grained sediments (e.g. clay and silt). As these lakes
mature, organic matter accumulates in the lake bottom sediment and form peat deposits.

The glacial processes that deposited these units varied greatly geographically and temporally. Localized
and rapid fluctuations in depositional energy created very complex and unique stratigraphic relationships.
On a regional scale, the deposits can be easily differentiated over large areas; however, on the scale of the
proposed project, there can be a great deal of variability between points.

The sedimentary units described in this section represent the primary source for groundwater and
aggregate within the Puget Sound Lowland. The loose, gravelly character of the advance and recessional
outwash deposits provide good media for the storage and transport of groundwater. Because of the poor
water-bearing capacity of the interlying till units, aggregate surface mining of these deposits can generaliy
occur with little or no impact to the deeper units.

Site Geology

Site geology has been characterized by Parametrix in 2007 under contract to UTF, Georesources in 2006
under contract to UTF, and Associated Earth Sciences (AES) in 2000 under contract to Port Blakely
Communities. Parametrix investigation consisted of two borings in the northeast sand and gravel portion
of the site. The Georesources investigation was completed between March 2006 and October 2006 and
consisted of excavation of 83 test pits across the site to a maximum depth of 20 feet below ground surface
(bgs), 4 rock cores to depths between 20 to 35 feet bgs, and 25 hammer cores to depths between 72 and
80 feet bgs. The AES investigation was conducted in 1999 and 2000 and consisted of 34 test pits and
three borings in the northeast portion of the site. The location of all test pits and borings are shown on the
preliminary engineering plans submitted under separate cover.

In summary, site characterization work identified glacial outwash gravels and sand in the northeast
portion of the site, glacial till and sand in the north portion of the site, with volcanic basalt rock on the
western and southern portions of the site. Generalized cross sections of the site are provided in
Attachment A. Cross section A-A’ trends east and west across the site, while cross section B-B’ trends
north and south. Geologic interpretation of the subsurface for these two cross sections was made based
on surficial geology maps and inferred based on other regional geologic cross-sections (Kitsap County
PUD 1991, and Sceva 1957).

Ueland Tree Farm 233-5528-007
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Site Hydrogeology

A hydrogeologic assessment of the site is in preparation. In general, groundwater is encountered in the
northem portion of the site at depths of between 30 and 100-ft below ground surface (bgs), depending on
location and time of year. In areas of the site underlain by volcanic basalt, groundwater appears limited fo
perched water within more permeable glacial deposits that lie over the bedrock aquitard. The basalt may
transport small quantities of groundwater through limited fractures, but generally acts as an aquitard for
the more permeable materials above.

The preliminary engineering drawings for the proposed mine and guarry areas reflect groundwater levels
as identified in previous investigations.

SAND AND GRAVEL RESOURCES

Proposed sand and gravel area “A” was delineated based on test pit and boring results by AES and
Georesources.  Sub-surface investigations by AES (2000) identified several geologic units within the
proposed gravel “A” area including advance outwash, recessional outwash, undifferentiated sedimentary
silts and lodgement till. Copies of boring logs and a geologic cross section developed by AES are
provided in Attachment B, Locations of borings done by AES are also shown on the engineering plans.

To field verify the presence and quality of marketable sand and gravel resources 1 gravel arca “A”,
Parametrix performed a limited drilling program in 2007 consisting of two hollow stem auger borings in
accessible locations. Boring locations are shown on the engineering plans, and logs for the two test holes
are provided in Attachment C.

The two borings were advanced by hollow stem auger on May 29, 2007 by Boart Longyear of Tacoma,
Washington. Parametrix field geologist logged the soil descriptions during drilling and sampling. Boring
B-1 was located on the northeastern portion of proposed gravel area ‘A’ and was advanced to a depth of
29 feet below ground surface {bgs). Boring B-2 was located in the central area of the proposed gravel
area “A’ and was advanced to 44 feet bgs.  The soils encountered during were consistent with those
characterized by previous investigations.

Both boring B-1 an B-2 contained outwash consisting of brown sand and gravel with varying amounts of
gilt in the upper portions of the borings, with a silt and till layer encountered below the outwash deposit.
The silt/till consisted of a gray silty sand and gravel. Groundwater was not observed in either boring but
moisture increased with depth in the outwash and was greatest at the outwash/till interface. Geologic
interpretation of the subsurface is depicted in eross-section C-C* (Attachment A), which trends northeast
and southwest across the proposed gravel mine “A” area.

Based on the sub-surface investigations conducted in the proposed gravel area “A” site, the proposed
gxcavation arca generally consists of a sand and gravel outwash deposit that ranges from about 25-ft in
depth on the lower elevation eastern portion of the site, to over 100-ft depth on the higher elevation south
and western portion of the site. Outwash deposits are typically characterized as sand and gravel with
trace silt, and are encountered to depths of 50-ft or greater on the majority of the site.

Grain Size Analysis
Investigations by AES and Georesources did not include grain size analysis. Therefore, to further

characterize sand and gravel resources on the site, representative samples from both Boring B-1 and B-2
were submitted to Krazan and Associates of Poulsbo, Washington for grain size analysis. One composite

Ueland Tree Farm 233-5528-001
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sample was collected from 2.5 ft to 30 ft bgs from Boring B-1 since material was consistent from ground
surface to the till layer. Two representative composite samples were submitted from Boring B-2; one was
collected from 2.5 ft to 20 ft bgs, and one sample was collected from 22 ft to 40 ft bgs.

Girain size test results are summarized in Table 1 and laboratory sheets are provided in Attachment D.
Results of the grain size analysis for outwash sand and gravel material indicate that average gravel
content in both borings is 28 percent, average sand content is 63 percent and fines averaged
approximately 9 percent. It should be noted that sample B-2 (22°-40") was evaluated but was collected
form the silt/till unit below the outwash deposit and is therefore not considered representative of the sand
and gravel deposit that would be mined at the site. The footprint for gravel arca “A”, as well as the
proposed mine volume are shown on the preliminary engineering plans submitted separately.

Table 1. Summary of grain size analysis, proposed Gravel Area “A” site.

% Gravel % Sand % Fines

Sample IDD | Description |  Coarse Fine Coarse Medium Fine Silt/Clay

(2.9"-0.75" 1 (0.75"-0.19") | (0.19"-0.08™) | (0.08"-0.02") | (0.02"-0.003") (<(.003")
B-1(2.5-30) QOutwash 29 30 11.6 19.6 272 8.7
B-2(2.5-20) Outwash 33 20.1 13.8 21.9 323 8.6
B.2 (22'-40% Sil/Till 9.5 18.6 11.4 14.1 26.5 19.9
Averages ' 28.2 63.2 8.7

1. Averages are for outwash material only.
BASALT RESOURCES

Potential quarry arcas were selected based on the initial Georesources investigation, as well as other site-
specific information including location of environmental critical areas. The Georesources investigation
included a total of 29 cores that ranged in depth from 20 feet bgs to 80 feet bgs.

In general, basalt characterization data shows that sub-surface conditions within the proposed quarry areas
generally consist of 5 to 10-ft of overburden, underlain by 5 to 10-ft of weathered basalt. Beneath the
weathered basalt, more competent rock was observed and the basalt becomes more competent with depth.
Fracturing was identified in all cores with fractures being in-filled with mineralization and/or clay
materials.  Basalt bedrock is massive, and likely extends to several hundred feet bgs in areas identified
as potential quarry sites.

Degradation Testing Results

Representative samples of the competent basalt from two core samples were submitted by Georesources
for analysis of degradation value. The degradation value is used to determine the suitability of use for
rock materials in construction. The table below summarizes data from samples C-1 and C-4. Refer to
the Preliminary Geologic Report (Georesources 2006) for boring logs, and the engineering plans for
boring locations.

Boring ID | Depth of Sample (it bgs) Degradation Value
C-1! Not indicated on log 26
C-4° Not indicated on log 30

' Sample C-1 collected outside the footprint of the proposed quarry area.
? Sample C4 collected from proposed quarry area “A”. Refer to engineering sheets for specific location.

233-5528-001
August 27, 2007
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The Washington State Department of Transportation (WSDOT) provides specifications for aggregate
material.  If quarry material meets these degradation values, as determined by samples collected by
WSDOT, the quarry can be used on projects where the contract references WSDOT specifications. Table
2 describes the degradation value requirements for typical WSDOT projects as taken from the WSDOT
Standard Specifications (WSDOT 2006).

Tabie 2. Summary of WSDOT Degradation Specifications.

Material Use Minimum Degradation Value !
Base Course 15
Top Course 25
Asphalt 30
ATB (Asphalt Treated Base) 15

"WSDOT Standard Specifications for Roud, Bridge, and Municipal Construction — 2006, M 47-10

Based on test results, quarry rock from the site may meet all WSDOT specifications. Additional testing
would likely be necessary to confirm locations where that rock meets asphalt specifications.

CONCLUSIONS

In general, sand and gravel and basalt rock on the site appears very suitable for commercial mineral
extraction. Aggregate quality, location and volume appear sufficient to warrant development of the
infrastructure needed to support mining operations.

Sand and Gravel Resources

Based on the sub-surface investigations conducted in the proposed gravel area “A” site, the proposed
excavation area generally consists of a sand and gravel outwash deposit that ranges from about 25-ft in
depth on the lower elevation eastern portion of the site, to over 100-ft depth on the higher elevation
western portion of the site. Sub-surface investigations show significant variability in depth of outwash
deposits on the site with more shallow deposits located along the north and east boundaries, and deeper
deposits along the south and west boundary. Outwash deposits are typically characterized as sand and
gravel with trace silt, and are typically encountered to depths of 50-ft or greater in the majority of the site.

The outwash deposit 1s underlain by a low permeable silt/till deposit that consists of hard sandy silt with
gravel. The elevation of this low permeable unit varies across the proposed gravel area “A” site, and
likely acts as an aquitard.

Gravel content in samples from the outwash deposit average 28 percent, sand content averaged 63
percent, and fines content 8.7 percent. Based on grain size results, the outwash deposit would meet
WSDOT specifications for “select borrow”, which has no more that 50 percent passing the No. 40 sieve,
and no more than 10 percent passing the No. 200 sieve. Higher silt content is associated with silt and till
material found at variable depths in both borings. Preliminary engineering plans identify approximately
2.5 million cubic yards (MCY) of available sand and gravel in the proposed gravel mine area.

Ueland Tree Farm 233-5528-000
Preliminary Mineral Resource TM 5 August 27, 2007
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Basalt Resources

Basalt 1s present in significant volumes throughout the south and west portions of the site and coring data
mdicates that basalt quality generally ranges from good to excellent across most of the site. Degradation
values were relatively high and basalt material appears to increase in quality with depth. Cores were not
advanced to the full depth of the proposed quarry areas, which range from approximatety 100-ft bgs at
Quarry A, to over 200-ft bgs at Quarry C. Preliminary engineering plans identify approximately 2.2, 2.1
and 9.1 MCY (13.4 MCY total) of basalt in the proposed Quarry A, B and C area, respectively.

Based on the test results and WSDOT required degradation values, it appears that the basalt resource on
site may meet all WSDOT specifications. Additional exploration and testing would likely be required to
specifically locate high grade basalt areas that consistently meet asphalt specifications.

Please let me know if you have any questions or need additional information.

Attachments

Ueland Tree Farm 233-5528-001
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TECHNICAL MEMORANDUM (CONTINUED)
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AES Boring Logs and Cross Section
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ASSOCIATED Exploration Log
EARTH Project Number Exploration Number Sheet
SCIENCES, INC KH98425A EB-1 10f 3
Project Name Kitsap South Business Park Development Ground Surface Elevation (ft) _358
Location Kitsap Lake, WA Datum . AUSGS LA Quad
Drifler/Equipment CME-75 HSA Drill Rig Date Start/Finish _2/25/00,2/25/2000
Hammer Weight/Drop _140# / 30" Hole Diameter (in} .
o
3 [ RS2 0
- @ 8 2
&
& |8 E|FE o
o [T & [©@» &
DESCRIPTION 40 o]
Concrele surface;$
- 5
A :I: S+ Qvr Ay
Medium dense, moist, brown, fine to medium
: occasional coarse sand and gravel (SP).
- 10 o Asordr
S0/ Ao
- 15
L ? 4 g
8
~ 20
14
28 Asp
le]
- 25
18
3 L
31
Bentonile seal 2' - b5
- 30 13
3 I 5-7 Dense, molst, brown, fine to medium SAND with occasional coarse sand, 17 Ahg
gravel and trace silt (SP}). 21
- 35 -
21
gl J 58 40 Asq
o = 24
orf,
B
[=X
Bt
é Sampler Type (ST)
g m 2" OD Split Spoon Samypler (SPT) U No Recovery M - Moisture l.ogged by: GRS
& 1] 3 oD split Spoon Sampler (D & M) 1] Ring sample ¥ Water Level (03/07/00) Approved by:
n oy yi . 1Y
Ej i Grab Sample [7) Shetby Tube Sample ¥ Waler Level at fime of drilling (ATD)




Exploration Log

ASBOCIATER
EARTH
BCIENCES, ING

AESIBOR 9B425.GPJ Seplember 19, 2000

[ﬂ 3" OD Split Speon Sampler (D & M) ﬂ Ring Sample
[ Grab Sample

¥ Water Level (03/07/00)

[] Shelby Tube Sampie ¥ Waler Level at time of driiling (ATD)

Approved by:

Project Number Exploration Number Sheet
) KH984254 EB8-1 ) 20f3
Project Name Kitsap South Business Park Development Ground Surface Elevation (ft) _358
Location Kitsap Lake, WA Datum LUSGS 7.5 Quad
DrillerfEquipment CME-75 HSA Drill Rig Dafe Star/Finish ~ 2/25/00 2/25/2000
Hammer Weight/Drop 140# / 307 Hole Diameter (in) o,
a
= w10y ]
g 8 |52 e
& Is| g 0E 5
a |T| § o« &
DESCRIPTION O
Dense, moist, brown, fine 10 medium SAND with occasional coarse sapn;
8-9 and gravel and trace silt (SP). . A47
Dense, moist, brown, fine to medium SAND with silt and occaslongt
sand (SP).
-~ 45 >
| I 8-10 Very dense, moist, brown, fine to medium SAND g? 463
gravel and trace sift, large piece of gravel in sh 8
- S0 Dense, moist, brown, fine't6 inedi 12
. 5-114 {SP). B 17 A3
26
— 55 ..
: ] 8-12 % Ay
] | 49
Well casing 0 - 60°|.
- 6(] ; ; 25
i I 8-13 Verydense, wegbrown, fine fo medium SAND with trace siit (SP). 3 o
: a5
Sand 85'- 70¢| 5]
— 65 ~ — .
Qvf . 14
5-14 Hard, wet, brown, SILT with fine sand and occasional medium sand (ML). 24 Ags
36
70 -
jI S 15 Jl?7
J- S-16 A3
Sampler Type {ST);
2" 0D Split Spoon Sampler (SPT) D No Recovery M - Moisture Logged hy: GRS
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Exploration Log

Hammer Weight/Drop _140# / 30"

Hole Diameter (in)

ASSCUOCIATED
/d EARTH Project Number Expioration Number Sheet
HCIENCES, INC KHOB8425A EB-1 3 of 3
Project Name _Kitsap South Business Park Development Ground Surface Elevation {fty _ 358
l.ocation Kitsap Lake, WA Datum AISGS 758 Quad___ .
Diiler/Equipment CME-75 HSA Drill Rig Date Start/Finish _ 2/25/00,2/25/2000......

e g [E8 =) Blows/Foot 2
g |s| €|FE =5 5
Q [T § e 51 &
DESCRIPTION o 40 S
l 517 *7
S
- 85
i I §-18
~ 90 i
I 5-19 Hard, moist, brown S o Ao
Bottom of explora(i;nn:
- 95
- 100
- 105
—110
~115

Sampler Type (ST):

@ Grab Sample

AESIBOR 98425.GPJ September 19, 2000

2" QD Split Spoon Sampler (SPT) D Mo Recovery
[} 3" oD spiit Spoon Sampler (0 & 1) §] Ring Sample

M ~ Moisture

¥ Water Leve! (03/07/00)
H Shelby Tube Sampte ¥ Water Level at fime of drilling (ATD)

Logged by: GRS
Approved by:




AESIBOR 98425.GPJ September 19, 2060

ASSOCIATED _Exploration Log
’d EARTH Project Number Exploration Number Sheet
\ BRIENCES, INC KH98425A EB-2 10f3
Project Name Kitsap South Business Park Development Ground Surface Elevation (f) 342
L.ocation Kitsap Lake, WA Datum LUSGS 7 5 Quad
Driller/Equipment CME-75 HSA Drill Rig - bateStaitFinish  2/95/00 2/25/2000
Hammer Weight/Drop _140# [ 307 Hole Diameter ¢in) s
[= 0
* 9 o Rl 7]
£ || 2[E8 3 &
g Isl £ (SE g, 5
o T & ow 5] 5
DESCRIPTION Sk 40 o
]
]
-5 Qvr .
' S-1 Medium dense, maist, brown, fine to medium & g
- 10
. I -2 Medium dense, moist-wed, bro I occasional Aoy
coarse sand and gravé 1
- Medium dense, mal fine sang (SP),
- 15 0
17 Ash
18
- 20
17
19 40
21
. 25 —
9
J 21 452
3
~ 30 T Benlonile seal 2'- 70" o A0
Bt 19
. ] 87 Very dense, moist, brown, SILTY medium to coarse SAND with fine sand a1 A7y
" and occasional gravel (SM). 50
Very dense, moist, SILTY fine SAND with medium coarse sand and gravel :
{SM).
Sampler Type (ST): )
2" QD Split Spoon Sampler (SPT) U No Recovery M - Molsture Logged by: GRS
3" 0D Split Spoon Sampler (0 & M} U Ring Sample ¥ Watsr Lovel 103/07/00) Approved hy:
[@ Grab Sample H Shelby Tube Sample ¥ Water Level al ime of driling (ATD)




R M -
[ e

..” ! ‘m‘ E«" “F"' i‘ . l:L ' : . H : . . i i H i i .

ASSQCIATED
EARTH
BCIENCES, ING

Exploration Log

Project Number
KHOB42Z5A

Exploration Number

EB-2

Sheet
20f3

Project Name
Location
Driller/Equiprment
Hammer Weight/Orop _140# / 307

itsap Lake, WA

Kitsap South Business Park Development

Datum

CME-75 MSA Drill Rig

Ground Surface Elevation (f) _342

USGS Z.5 Quad
Date StariFinish _2/25/00 2/25/2000.

Hole Diameter (in}

fnd liz)
4 @ |85 S k]
£ e =8 =% Blows/Foot -
B (sl £ |28 28| 5
o |1 & 9@ =] 2
188 . Asod &
Very dense, moist, brown, SILTY medium to coarse SAND with fine g
and cccasional gravel (SM).
-9 A0
- 50
#5072
- 55 Asorg
- 60 ‘ Aroir
t, brown, SILTY fine to coarse SAND with occasional
- €5 [Tis.13 i) A 5o
X Very dense, moist, brown, medium {o coarse SAND with fine sand and
| oceasional gravel and trace silf (SP).
- 70 kiS4 o Asoidr
Very dense, moist, brown, SILTY fine SAND with medium coarse sand and
accasional gravel (SM). _
Welf casing 8 - 75
- 75 koS5 o Az
Sand 70 - 80

AESIBOR 98425.GPJ Seplember 13, 2000

Sampler Type (ST):

[6l Grab sample

i 2" 0D Spiit Spoon Sampler (SPT)
[} 3" 0o spit spoon sampler (0 & M) [} Ring Sample
[—] Shelby Tube Sample Y Water Level at time of drilling (ATD)

D No Recovery

M - Maisture
¥ Walter Level (03/07/00)

Logged by: GRS
Approved by:




ABSOCIATED Exploration Log
EARTH Project Number Exploration Number Sheet
SCIENGES, INC KH98425A EB-2 30f3
Project Name Kitsap South Business Park Development Ground Surface Elevation (fty _ 342
Location Kitsap Lake, WA Datum USGS 7.8 Quad
Driller/Equipment CME-75 HSA Drill Rig Date Start/Finish _2/25/00_2/25/2000
Harnmer Welght/Drop 1404 / 307 Hole Diameter (in} %
5
& e |22 =5 Blows/Foot s
S is| £ |8E =2 &
o T § |@e* § 8
DESCRIPTION b, © 30 40 Q
LL]s-18 : Y Ry
Very dense, wet, SILTY fine fo medium SAND with coarse sand, and.;
gravel (SM).
"85 Misar , Acods
Very dense, moist, brown, SILTY fine to medi ith coarse sand
and occasional gravel (SM).
- 90 iTis-1s 04 Asoid
" Benfonite 80'- 102"
- 95 1is.19 50/4" Asoidr
100 1Tis20 o Ao
Bollom of explofation boring at 102 fest
Piezometer OW-2 was compleled in 80 fool deep boring approimately 10 soldh of EB-2
105
~110
-~ 115
Sa_mpler Type (ST}
2" OD Split Spoon Sampler (SPT) | | No Recovery M - Moisture Logged by: GRS
[} 2" oo spht spoon Sampler (0 & M) ] Ring Sample ¥ Water Level (03/07/G0) Approved by:
Grab Sample 7 Shelby Tube Sample ¥ Water Level at time of drilling (ATD)

AESIBOR 98425.GP.) Seplember 48, 2060
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— 400

— 350

— 300

—~ 250

ELEVATION IN FEET

~
e
-

- 200

150

Qur
Qva

Qvf

LEGEND

Vashon recesslonal outwash
Vashon advance outwash

Vashon glaciolacustrine deposits
Approximate geologic contact
Water lavel in piezometer on 3/7/00
Approximate iocation of spring

Exploration boring

150

HORIZONTAL SCALE INFEET

0 200
0 50

VERTICAL SCALE IN FEET

darralpro)ects\98425 port blakelndBA25-sectiona.cdr

[ESNE
_ EARTH
SCIENCES, INC

EAST-WEST CROSS SECTIONA - A’

KITSAP CENTRAL BUSINESS DISTRICT AREA
PORT BLAKELY
KITSAP LAKE, WASHINGTON

FIGURE 4
DATE 300
PROJ. NO. KH984254




ATTACHMENT C

Parametrix Boring Logs




Boring Log

Boring 1D B-1
Project Name: Kitsap Lake
Project #: 233-5528-001 Logged by: Lara Linde

Location: Kitsap Lake Checked by: Ingmar Saul, R.G,

Drilling Company: Boart Longyear

Priling Method: Holiow Stem Auger

Sheet 1 0of 2

Drilling Date: 5/29/07

Boring Depth: 29 ft
Depth 1o Water: NA

Boring Elev: 320 ft est,

Sampie
- L o —
% n 3 E Description/Classification of Materials g = .g E Boring Diagram E’
2 g2 £ £ | 8 E
85156 e & 2 a
0 Ground Surface % L0
s
N |
%
Dark brown fine to medium grained SAND with fine % |
to coarse subrounded to rounded gravel, dry, R
dense. (Outwash) _ \\\Q -
Color grades to dark gray with depth. 31| B-1-1 112118 \\%\
_______________________________________________ % I
\
5o -5
\
\\\\: i
N
N
Brown to dark brown sandy fine to coarse % ‘g
subrounded to rounded GRAVEL, moist, dense. ) \\\ = B
(Outwash} 39 | B-1-2 |14/18 i\} o
107 ;{%Lé?.:led cobbles in soil cutting at approximately 10 %_] 10
| Fine 1o coarse rounded grave! in silt/sand matrix, \\\\%‘\ I
| \évgsl;l‘sorted gravel in soit cuttings from 10 to 15 ft % ]
N\
| Brown to dark brown sandy fine to coarse \“\%
subrounded to rounded GRAVEL, moist, dense. " \ i
(Outwash) 64 | B-1-3 |2/18 %
_______________________________________________ \ 3
N
15— :\}‘\ —15

Parametrix, inc.




Boring Log

Boring H): B1

Project Name: Kitsap Lake
Project #: 233-5528-001

Location: Kitsap Lake

Drilling Company; Boart Longyear
Drilling Method: Hollow Stem Auger
Logged by: Lara Linde

Checked by: Ingmar Saul, R.G.

Sheet 2 0f 2

Driiling Date: 5/29/07

Boring Depth; 29 f;
Depth to Water: NA

Boring Elev: 320 ft est.

Sample
— L 2 —
i’ 8 _(g;g Description/Ciassification of Materials § ?: z’_ § Boring Diagram %
2] H \%
| N |
\
HIKH]|  Dark gray sandy fine to coarse angular to rounded \\\\Q
T IELHI GRAVEL with sit, damp, dense/compact. (Til) 60 | Bia l1318 % -
A R
sm [ \% _
i \
ey hillf N
20 [ % —20
N
H[l{]l Driller noted approximately 2 ft of sand inside % ‘2
. :- Hll augers at approximately 22.5 ft bgs. 50 | B1-5 | 4/18 \%\ S B
il o
7 Driller adds water at approximately 24 ft bys. % 5 i
jan]
25— \—5 —25
\
y % L
| N |
_______________ \
| Very dark gray fine to coarse grained SAN_D, wel, \ i
sP conree GAVEL Wi e lo sommee e, | 50 | B-t:6 | ons %
GM damp, dense/compact. (Till) &:‘
Bottom of boring at 29 feet bgs. I
30+ —30

Parametrix, Inc.




Boring Log

Boring i: B-2
Project Name: Kitsap Lake
Project #: 233-5528-001

Location: Kitsap Lake

Logged by: Lara Linde
Checked by: Ingmar Saul, R.G.

Drilling Company: Boart Longyear
Dritling Method: Hollow Stem Auger

Sheet 103

Drilling Date: 5/29/07

Boring Depth: 44 #
Depth to Water: NA

Boring Elev: 360 it est,

Sample

€, 5= . . | - - - - g

£! ¢ _8 2 Description/Classification of Materials g2 = 2 Boring Diagram <

gl v £E g5 E | g g

ol o |d6 »ho 7)) i fa
0 Ground Surface \\x&_ i
1 SP % B

Dark yellowish brown fine to medium grained \\\§
SAND, trace of fine to coarse angular gravel, dry, %
- loose. (Ou;wash) _ \ L
Color grading to a dark gray with depth. 10| B-2-1 |14/18 %
______________________________________________ i _
\
5 ‘% s
| N |
l Very dark grayish brown subrounded to rounded % u':% I
gravel in fine to coarse grained SAND, dry, denge. \\-\\\ by

. (Outwarlsh_) . \ = B
Iron staining at approximately 4 #t bgs. 38| B-2-2 | 918 \\\\1\2 ©
_____________________________________________ -

10 %—J{D ~10

N Very dark grayish brown fine to coarse grained % -
&P SAND with fine to coarse rounded gravel, damp, \
| rap dense. (Outwash) 36 | B-2-3 | 4/18 § i
\
i % i
Rounded cobbles in cuttings at approximately 14.5 \
154 i ft bgs. :\”Q\. 15

Parametrix, inc.




Boring Log

Besel ) B Sheet 2 0f 3
Boring ) B2 - :
G Drilling Company: Boart Longyear Drilling Date: 5/29/07
H : i illi . ”
Project Name: Kitsap Lake Prilling Method: Hollow Stem Auger Boring Depth: 44 ft
j : - - iL i
Project #: 233-5528-001 Logged by: Lara Linde Depth to Water: NA
Location: Kitsap Lake Checked by: Ingmar Saul, R.G. Boring Elev: 360 : est.
Sample
frory 2 o 9 o E"
~| @ |83 Description/Classification of Materials gz 2 ® | Boring Diagram |<
=] 0 (oL T = Q. 3 £
oo (£ E e £ 0 o
& oD - QO [y+] Q Q
[ou B e S i 0o n Id a
\:\\Q‘\\\‘:\f
N
%
Very dark grayish brown fine to medium grained %
SAND with fine 10 coarse rounded gravel, damp, B-24 | 6/18 \ r
dense. (Outwash) 36 | B-2- %
% 20
______________________________________________ 34
Dark grayish brown rouinded gravelly fine to coarse % ‘g
grained SAND with silt and cobbles, moist, very B . \ = i
dense. (Outwash) 41| B-2-5 1618 \ ©
_______________________________________________ § 2 |
\ 2
[eh]
%—'ﬂﬂ 25
%
Very dark grayish brown sandy fine to coarse §
angular to rounded GRAVEL with silt and cobbles, \ B
moist, very dense. {Outwash) 92 | B-26 |8/18 %
% —
AR

Parametrix, inc.




Boring Log

£ o 0 Beo Sheet 3 of 3
ROFNG e ksed s .
Drilling Company: Boart Longyear Drilling Date: 5/20/07
Project Name: Kitsap Lake Drilling Method: Hollow Stem Auger Boring Depth: 44 1
i : - - 'L i
Project #: 233-5528-001 l.ogged by: Lara Linde Depth to Water: NA
ion: Kit L | l, B.G.
Location: Kitsap Lake Checked by: ingmar Saul, R Boring Elev: 360 ft est.
Sample
_ .2 - Q E\ funed
Y= £ e et . -
g 8 _g g Description/Classification of Materials SZ %’_ %’ Boring Diagram :::
2| ¢ |EE Ec £ 3 o
1] O F - wt QO 3] 1] a
(= B I i 7 nao 7] o Q
Brown to dark brown sandy fine to coarse angular to % ’fL
7 rounded GRAVEL with silt, trace cobbles, moist, = B
dense. (Outwash) 38 | B27 1218 % o
.'"E"
] c 3
Silt content increases with depth from approximately % S
- 27 1o 37 ft bgs, hard drilling. %_ﬁﬂ 35
| N |
_______________________________________________ \
Dark gray subrounded to rounded gravelly silty fine \\
- T to co ined SAND, dry, hard/dense. (Til B
sm A arse gra & ense. (Til) 50 | B28 |2/18 %
/GMEH[ITH  Driller adds water at approximately 37.5 ft bgs. \%
RN % L
| N
Same as above. (Till) \x:
82 | B-2-9 |15/18 %
Bottom of boring at 44 feet bgs.
45+ - 45

FParametrix, Inc.




ATTACHMENT D

Grain Size Test Results




v
o)
o
o
®
n
N
®

FINER PERCENT

100.0
984
97.1
92.7
87.6
79.0
67.1
57.5
49.9
41.6
292
15.6

8.7

{(X=NO}

£ W EE &4 Q 228 88 €2
© T X N6 3 g H# 3 & ¥ o% 8
100 @ T TR T T AT T
| R A R I N O T | N1 =
90 | e W 4 1 S £ RIS S DURESP| | /] -
el Qg : LR R Alal D
RN R SRR LR
80 H A T H f F v H 1 TR 1) i
- T R e T
| S e N RN R 1 I
7of-1- N EHERI T AP AN
. | H : i'w . : . | .
B ol e N an L]
Z ‘: TR R EEE HERRASY B
= ]i o i R cr L
= L Cl b e I
prd 50 ’ i ! I‘r f —i T iE i 1 ! { : } =
BN ] o - 0 i ] [ b ! H ) .
) NEEn ! SR R E : b
[ i i i i I H ' H
L 40 l b ,-‘-;i Ly — :j i ; o
o oo NI IR i . i P
Pl SHIBE I HINE P i
i ; e I 1 g ! | | : 1
30 : : by i i
20 T e |
: | I f L i !
[ i P b P |
10 l ! P -
; [ R i
0 | 1 Clo o
100 10 oum 0.00t
GRAIN SIZE - mm.
% 43" % Gravel % Sand % Fines
° Coarse Fine  |Coarse! Modium Fine silt Clay
0.0 2.9 30.0 11.6 19.6 272 8.7 .
SIEVE PERCENT SPEC.” PASS? Material Description

BROWN SILTY SAND WITH GRAVEL NATIVE

Atterberg Limits
LL=

Coefficients
Dgp= 2.8388
Dy5= 0.1441
Ce= 038

Classification
AASHTO=

Remarks

PL= PI

Dgo= 1.1957

D 11.5902
85 Dqp= 0.0895

D3g= 0.3114
39 3171

A-1-b

USCs= SP-SM

SAMPLE:P12562
REPORT:94420
DATE:6-7-07

¥ (o specification provided)

Sample Number: P12562
l.ocation: KITSAP LAKE B-1@ 2.5'-30'

Date: 6-7-07

Proje

Proie

Client: PARAMETRIX

ct: PARAMETRIX

ct No:  106-07001 Figure.

Tested By: _TiM ALLEN Checked

By: AC
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© NE - N XE i1 % # 24 & g &
100 i e N A TR T T T ]
: ‘;I‘E‘.l' !I‘l‘q ] i ’!‘E[ ! !
90 AN R T 1R SR B | i
o I u‘f;.i‘: ! ] T ' i ]
B I N S ; ;
Tk HOND R il Lo i ‘
8o T TN T T T T T
Y Byt i . H ! Py i
RN AN IR B
70— e 10 O A SO W A -t e N i
P. ;‘ 51 ’: . !_ i’l | N 1 . E E N S
TR B gs[§y{!|5:,il\x& !H?;,:}: Pl | i
Z o T N T : =
- Coo R S (A N §
Z 80— e i I Rlogmims i |
L ‘ ; ] N SN i Lo P .o
9 A A LA D A A I dING | o
! AR g i b Ltk PN - I
g T T RN o P
; ‘ Hiigh N AN il N | I f
ol o I ; P LR A [ : ” | ! i ' ;
20 RN O I T R O . 1 j 5 Aies b i N 4 . Co
PO ; T E TN, e b
BRI NS N I IR I |
10 7 ! A N 1 ! I T ;
! ! i N { | (I |
0 L LAt b l dodrd oy i i
100 10 1 B4 0.01 0.001
GRAIN SIZE - mm.
o) 430 % Gravel % Sand % Fines
° Coarse Fine  |Coarse| Medium Fine siit | Clay

0.0

3.3

20.1

13.8

219

32.3

8.6

PERCENT
FINER

SPEC."
PERCENT

PASS?
(X=NO)

100.0
96.7
96.7
95.4
92.7
83.9
76.6
65.3
564
49.1
309
15.1

8.6

Material Description

BROWN SILTY SAND WiTH GRAVEL

PL=

Dgs

USCs=

2 = 3.4848
= (.291
8 1764

Atterberg Limits
LL=

Coefficionts

Dg

o= 1.6290
D5= 0.1486
Ce= 0.56

Classification

SP-SM

AASHTO=
Remarks

Pl=

0.6319

Den=
20 0.0924

D1p=

A-1-b

SAMPLE:P12563
REPORT:94420
DATE:6-7-07

* (no specification provided)

Sample Number: P12563
Location: KITSAP LAKE B-2 @ 2.5'-20' 2/15

Date: 6-7-07

Client: PARAMETRIX
Project: PARAMETRIX

Project No:  106-07001

Figure

Tested By: TIMALLEN

Checked By: AC
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GRAIN SIZE - ram,

e K= E’ggé Sg [=] aQ o 8 838
o m N E e ®H I # $23§ 8 $:8§
100 T =1| T I T T T T T T T LT
N {i\%i\!! ' a Hi IR R NI : bl !
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o R R I IR R N R Ik L SRR
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o0 ! i dopt b L f EI\f![z Eoa AR
AR I T N IO R S S N A eyt
| i ! . AR ; R L i i i P
30 T ; : el
20 LR S A dite tig & NG 1‘
s IERI IR ! | fori o R !
| BNty 1 | (A N A
10 1 1 A R 1 ! T4
i R EEI P | : IEEE IR
0 U b R | ARAE AR
100 10 0.1 0.1 0.061

% Gravel

% Sand

% Fines

Coarse

Fine Ceoarse Medium

Fine

Silt | Clay

9.5

18.6 11.4 14.1

26.5

19.9

PERCENT
FINER

SPEC.
PERCENT

PASS?
(X=NO)

100.0
94.9
90.5
88.0
85.7
82.7
719
62.3
55.7
50.1
41.5
29.0
19.9

PL=
D
Dao= 0.1506
Cy=

USCS= sM

DATE:6-7-07

BROWN SILTY SAND WITH GRAVEL

= 11.7560

SAMPLE:P12564
REPORT:94420

Material Dascription

Atterberg Limits
L=

Coefficients

Dgo= 1.9099

D15=

Ce=

Classification
AASHTO=

Remarks

Pl=

Dgp= 0.5954

Dig=

A-1-b

" (no specification provided)

Sampie Number: P12564

Location: KITSAP LAKE B-2 @ 22'-40" 3/15

Date: 6-7-07

Krazan

Client: PARAMETRIX
Project: PARAMETRIX

106-07001

Project No:

Figure

Tested By: TIM ALLEN

Checked By: AC




