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Associated Earth Sciences, Inc.

August 13, 2002
Project No. KE02446A

") - P\"kfjmﬂ" i
Woods Creek Highlands, LLC *I;/ ZO TS /O
.; . .

600 108" Avenue NE, No. 343

Bellevue, Washington 98004 ' W ?‘:ﬂ(m/\

Atiention: Mr. Jim Howton

Subject: Soldier Pile Wall Geotechnical Evaluation and Design Criteria
The Farm @ Woods Creek
Monroe, Washington

Dear Mr. Howton:

_This letter presents soldier pile wall design criteria for the above-referenced project. Our
services were performed at the request of Woods Creek Highlands, LLC in accordance with
generally accepted geotechnical engineering practices in effect in this area at the time this letter
. was prepared. No other warranty, express or implied, is made. The following documents
were reviewed during the course of our geotechnical evaluation:

. “Draft Geotechnical Evaluation, Entry Road, The Farm at Woods Creek...” by
Nelson Geotechnical Associates, Inc., dated December 28, 2000, provided to us
by Triad Associates (Triad) on July 11, 2002.

. “Geotechnical Engineering Evaluation, The Farm @ Woods Creek, Woods
Creek Road Widening, Soldier Pile Wall, " Prepared for JMR Pacific by Nelsen
Geotechnical Associates, Inc. (Nelson), dated May 10, 2002, provided to us by
Nelson on August 6, 2002.

Project Summary

We understand that improvements are planned to accommodate site distance requirements at
the ‘intersection of Woods Creek Road and Country Crescent Boulevard.  Planned
improvements consist of widening the north shoulder of Woods Creek Road from roughly
Station 28 +00 to Station 38+-84. The subject intersection is shown on Figure 1, Sheets 1 and
2, Site and Exploration Plan. Associated Earth Sciences Inc. (AESI) reviewed initial site plan
drawings prepared by Triad and approved by the City of Monree on July 20, 2001. This
initial plan proposed 2H:1V (Horizontal: Vertical) cut slopes from roughly Station 27+50 to
39 +OO
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During the week of July 8", AESI completed seven backhoe exploration pits at accessible
locations within the proposed improvement area, as shown on Figure 1. Exploration pit logs
are attached to this lefter.

Initial Stability Assessment

Using subsurface soil profiles developed through review of our exploration pit logs and soil
boring logs (attached) shown in Nelson’s December 28, 2000 report, we performed slope
stability analyses at roughly the locations shown on Figure 1 as Cross Section XX’ and YY".
The following strength characteristics used in our analysis were based on review of Nelson’s
December 28" report.

Table 1
Assumed Soil Characteristics
Internal Friction Cohesion (psf)’
Angle (mobilized, Moist Unit Weight
Soil Description (¢ in degrees) saturated case) {(pch”
Silt and Sand 28 0 110
Colluvium
Transitional
Sediments 25 250 120
* = pounds per square foot ] “

™ = pounds per cubic foot

Our slope stability analysis considered winter high perched ground water conditions with the
proposed 2H:1V cut slope geometry. A seismic coefficient equal to 0.2g was used to simulate
dynamic Joading conditions.

An acceptable factor of safety against slope failure would depend on the leve!l of risk deemed
acceptable by the owner and City. A static factor of safety of 1.5 is generally considered
suitable with respect to genmerally accepted geotechmical engineering practice for new
construction. During short-term seismic loading, a dynamic factor of safety of 1.1 is generally
considered acceptable. OQOur analysis yielded factors of safety less than 1.5 under static
conditions for failures within the colluvium. Deep-seated slope failure (factor of safety less
_than 1) occurred under dynamic conditions with failure planes extending through the
transitional sediments. We discussed these findings with you during a meeting on July 16,
2002. We understand that similar cut slopes in comparable soil types were attempted during
construction of Country Crescent Boulevard. The cut slopes failed and required repair with
large rock buttresses and retaining walls. Based on these low factors of safety and limited
available space conditions, we recommended that a soldier pile retaining wail be used to
support the toe of the slope along the north shoulder of Woods Creek Road in order to
complete the proposed widening.



Additional Exploration/Laboratory Soils Analysis

We were advised that deep explorations had not been completed within the proposed
improvement area. Therefore, we completed four geotechnical borings at locations shown on
Figure 1, Sheet 2 in order to provide accurate design pressures for a soldier pile wall. Borings
EB-1 and EB-4 were completed to confirm the accuracy of assumptions applied to our slope
stability analysis. Piezometers were installed in all four borings to obtain accurate ground
water elevations within the deeper framsitional sediment aquifer. Perched ground water
elevations within the colluvium were recorded at the time of drilling. Laboratory analysis on
samples secured from boring EB-3 provided the following soil strength and density data:

Table 2
Soil Characteristics based on Laboratory Testing
Boring Internal Friction | Apparent Cohesion (psf) _
Number Angle (unmobilzed, summer Moist Unit Weight
Soil and Depth (6 in degrees) condition) (pch)
Description (ft) ASTM:D 3080-90 ASTM:D 3080-90 ASTM:D 4531-86
Silt
Colluvium EB-3 at 13.5 25 775 111
Transitional
Sediments EB-3 at 21 20 700 103

The internal friction angles assumed for our slope stability analyses were slightly higher than
the average friction angles for the soil column derived through laboratory testing. In our
opinion, the in situ cohesive strengths shown in Table 2 are not representative of winter,
saturated, mobilized conditions. Under mobilized conditions, cohesive strength becomes
negligible. Therefore, we did not re-run the slope stability analysis as our assumptions before
testing appeared to be conservative. Re-testing with the laboratory friction angles would likely
result in less stable cut slope conditions.

During scheduling of drill rigs for exploration of the east wall area, we spoke with CN Drilling
who informed us that they had completed several borings along the proposed wall alignment.
We obtained copies of these boring logs from Nelson to supplement data obtained during our
subsurface exploration. The borings completed by Nelson are shown on Figure 1 and were
used to develop equivalent fluid pressures for the east wall assuming similar soil strength
- characteristics described in Table 2. Equivalent Earth Pressure Diagrams are shown on
Figure 4.

Recommended Wall/Slope Geometry

We recommend that the toe slope in front of the proposed soldier pile wall be graded to a
maximum inclination of 3H:1V given the low friction angles identified by the laboratory tests.
The toe slope should be vegetated as soon as practical after wall construction. Based on our
review of the finalized Site Plan by Triad (Figure 1) cross sections shown on the attached
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Figures 2 and 3, we understand that cuts of up to § feet deep are planned for the proposed wall
located west of Couniry Crescent Boulevard (west wall). Cuts of up to 12 feet are anticipated
for the east wall as shown on Figure 1, Sheet 2.

Soldier Piles

Soldier piles consist of wide-flanged beams placed in pre-drilled holes that extend below the
bottom of the excavation. The portion of each soldier pile extending below the bottom of the
excavation is grouted in place with sufficient strength concrete to transmit the load from the
soldier beams into the soil below the excavation level. The upper portion of the soldier pile is
then backfilled with a relatively weak grout so that it may be removed as necessary for
placement of lagging.

For excavations of approximately 15 feet or less, the soldier beams typically may be
cantilevered without the use of bracing. Passive pressure exerted by the upper 4 feet of
material (weak soil) at the toe of the walls should be neglected. In addition, the walls should
be designed with a catchment area above existing top-of-wall grade. We recommend a
catchment stickup of 2 feet for the west wall with the active pressure triangle starting 1 foot
below the top of finished wall to account for material not removed on a routine basis and
construction traffic behind the wall. We recommend a catchment stickup of 4 feet for the east
wall with the active pressure triangle starting 2 feet below the top of finished wall. These
criteria will result in retained heights of approximately 13 feet for the west wall and
approximately 18 feet for the east wall. Thus, it is anticipated that cantilever piling can be
used for the west wall and that tieback anchors will be required to brace the east wall.

West Wall

For the west wall, an equivalent flnid equal to 75 pcf should be used for unrestrained (active)
conditions above the effective cut height, with a maximum 3H:1V re-graded backslope
extending to the approximate elevation of 130 feet. Above this elevation, the existing slope
can be left undisturbed. Below the effective cut height (neglecting the upper 4 feet of toe slope
soil), an equivalent fluid of 35 pcf can be used within the dense sand.

East Wall

For the east wall, an equivalent fluid pressure of 80 pcf should be used for unrestrained
(active) conditions for the full height of the wall with a single level of tieback anchors. The
construction area behind the wall should be re-graded to its existing condition. Above the
 effective base of the excavation, the active pressures act over the tributary area of the soldier
piles. Below the base of the excavation (neglecting the upper 4 feet of toe soil), they act over
one concreted pile diarmeter. The planned east wall configuration will require some form of
anchorage or bracing for the soldier pile walls as the excavation progresses. We recommend a
tieback systern constructed by drilling behind the soldier pile wall at an angle below the
horizontal and installing high strength rods or cables with a grout anchor. Horizontal waler
beams at the soldier pile wall may be used to transmit the wall loads to the grouted anchor.
The tieback method has the advantage of creating a minimum of obstructions in the



- construction area. Care must be taken to avoid underground utilities if they exist. The anchor
holes should be drilled in a manner to minimize loss of ground and not endanger adjacent
anchors and surrounding subgrades due to subsidence. For this site, it will likely be necessary
to install anchors from the top of the completed soldier pile wall to avoid power line and
roadway conflict. We can provide the name of a tieback drilling contractor that has equipment
suited for this application, if necessary.

Catchment Area - East and West Walls

It should be noted that surficial sloughing of colluvial soils above the walls may still occur
where undisturbed slopes are inclined at greater than 3H:1V. The recommended additional
wall stickup will provide a catchment area for some of this material, but may not contain large
debris flows and vegetation. If a failure should occur, the catchment area should be cleaned
out as soon as practical. The re-graded areas above the wall should be armored with 2- x 4-
inch crushed rock spalls or covered with erosion control matting and vegetated as soon as
possible.

Passive Soil Resistance — East and West Walls

Below the retained soil zone, the lateral earth pressures will be resisted by “passive” soil
pressures acting against the base of the pile shaft. An allowable equivalent fluid passive earth
pressure of 250 pcf may be assumed to act over a width equal to twice the pile diameter for the
west wall. This value is appropriate for passive resistance against undisturbed, native, dense
transitional sand sediments. An allowable equivalent fluid passive earth pressure of 180 pcf
may be assumed to act over a width equal to twice the pile diameter for the east wall. This
value is appropriate for passive resistance against undisturbed, native, medium stiff transitional
silt sediments. The upper 4 feet of soil at the toe of the wall should be neglected for both (east
and west) wall sections as shown on Figure 4.

Tieback Anchors — Fast Wall

Tieback anchors will be necessary for lateral support of the top of the east soldier pile wall.
Theoretical adhesion values for undisturbed sediments of the type found on the site are in the
range of 500 to 1,000 psf. We recommend that a maximum allowable shaft stress of 250 psf
be utilized for low pressure grouting and 500 psf for high pressure grouting. These values
include a factor of safety of 2. In our opinion, these values provide a high probability of
obtaining successful results of load verification tests. For the recommended allowable shaft

stress to apply, anchor lengths must be located entirely behind the no-load zone as defined in
* Figure 4. Permanent anchors should be provided with double corrosion protection. ~Anchor
tests must be performed to verify that the design resistance is available on the installed
anchors. A common anchor testing program would consist of at least one 200 percent
verification test of the design or allowable load along each shoring wall where tiebacks are to
be used. In addition, we recommend proof-loading every production anchor to 130 percent of
the design load. These tests should conform to the recommendations of the Post-Tensioning
Institute for verification testing and proof-loading of production anchors. Anchor tests and



their results should be observed and recorded by a representative of AESE  Our earth pressure
diagrams can be modified to incorporate multiple level tiebacks, if necessary.

Pile Lengths — East and West Walls

A minimum pile length is shown on Figure 4 for estimating purposes only. The actual
required pile lengths, steel reinforcement, and other design details must be determined by a
structural engineer by moment equilibrium analysis. All values presented above assume that
ground water will be drained or drawn down to below base excavation levels during
construction and that the completed walls will be provided with drainage so that hydrostatic
forces do not build up behind the wall. Therefore, we have not included hydrostatic forces in
our design pressures.

Pile Spacing and Lagging — East and West Walls

We recommend that the soldier piling be spaced at a maximum distance of & feet on-center.
The entire space between the piles should be retained using treated wood lagging. Soils should
be excavated from between the piles to facilitate placement of the wood lagging over the entire
retained soil height. Voids behind the lagging must be backfilled with washed pea gravel or
select imported, clean, free-draining sand and gravel material. Seepage from the wall should
be controlled and conveyed in an adequately sized roadside ditch to a suitable disposal area.
Permanent soldier pile walls should be corrosion protected.

Ground Water Conditions/Mitigations - West Wall

Ground water elevations within explorations completed along the west wall alignment are
shown on Figures 2 and 3. Below an approximate elevation of 92 feet, heaving sand should be
expected during installation of soldier piles for the west wall. Therefore, the borings will
likely require drilling fluid, “water heading”, and/or casing below this elevation. Soil-cement
mixing is not an acceptable alternative for tremmie placement or casing installation for borings
that contain more than 2 feet of standing water, or in moderate to severe heaving/caving
conditions.

Ground Water Conditions/Mitigations — East Wall

Ground water was not encountered within explorations completed along the east wall alignment
in April 2002, Therefore, we anticipate that these borings will generally stay open during and
immediately after drilling above the ground water table if the borings do not extend deeper
‘than the exploration depth of approximately 25 feet (roughly Elevation 100), but may require
casing or other stabilization techniques below the ground water table, if one exists below the
explored depths. We recommend that the shoring contractor be prepared to case the borings if
caving conditions are encountered to prevent loss of ground and to facilitate proper grout
placement. If persistent perched ground water is encountered within the colluvium, some
method to convey the water away from the site (i.e., pumping from sumps/ditches) will also be
necessary to stabilize the subgrade soils during construction of the cut and installation of the
lagging and tiebacks.



Construction Monitoring - East and West Walls

Since completion of the piling takes place below ground, the judgment and experience of the
geotechnical engineer must be used for determining the acceptability of each pile and
determining if the required anchor capacity has been met. Consequently, the use of the
presented design information requires that ail pile and tieback installations be observed by a
qualified geotechmical engineer or engineering geologist from our firm who can interpret and
collect the installation data and observe the contractor’s operations. AESI, acting as the
owner'’s field representative, would keep records of pertinent installation and wail construction
data. A final summary report would then be distributed following completion of pile and
tieback installation.

Closure

We trust this information meets your current needs. Please do not hesitate to contact us if you
require additional information or have any questions regarding the presented information.

Sincerely,
ASSOCIATED EARTH SCIENCES, INC.
Kirkland, Washington

J 1&%: 573/04 |
_,\?[?JA-@AA)% Boclham
Susan G. Beckham, P.E., P.G., P.Hg. ‘ Bruce L. Blyton, P.E.
Project Engineer Principal Engineer

Attachments: Figure 1, Sheets 1 and 2:  Site and Exploration Plan
Figure 2: Section X-X’
Figure 3: Section Y-Y’
Figure 4: Soldier Pile Wall Design Earth Pressure Diagrams
Boring and Exploration Pit Logs (EP-1 through EP-7 and EB-1 through EB-4 by
AESI, July 2002; and B-1 through B6 by Nelson, April 2002)

ce: Mr. John Bumn, P.E., Ground Support, PLLC
8082 160" Avenue NE
Redmond, Washington 98052
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Notes:

4. Soldier pile embedment depth "D” should
considar necessary vertical capachy, kichout,
and overtuming resistance and must be verified
by the project atnictural engineer by moment
equilibrium analysis.

2. All labacks should be prestressed o 130
percent of design load and locked off at 100
percant of design load. Tieback anchor zoneis
to ba located behind the no-lcad zone,

3. Alfowable tiaback - soll adhesion - 250 psf
(for low preseurs grouting), or 500 (for high
pressure grouting) behind no-load zone;
nciudes-a factor of safety of 2. To be verified by
one 200 percent verification test per Post-
tensioning Institute Guidelines.

4, Passive pressures are allowakble and include
a factor of safety of at least 1.5,

5. Dlagram is approximate for one tieback level
only.

B, Disgram assumes ground water conditions
ohserved at tims of dnlling and maximum
effgctive cuta of 13 fest for cantilever walls and
18 feet for tieback walls. Diagram does not
include hydrosiatic pressures and assumes
walls are suitably drained ta prevent buildup of
hydrostatic pressure. Please refer to Figures 2
and 3 and logs for approximate ground water
elevations,

7. Diagrarn is itustrative and not referenced to a
particular location.

8. Shoring deslgn ¢riteria i based in part on
proposed site geometries prasented on site plan
by Triad Associates.

Azsaciated EBarth Seisncaes, inc,

SOLDIER PILE WALL DESIGN EARTH PRESSURE DIAGRAMS
THE FARM @ W0ODS CREEK
MONROE, WASHINGTON

FIGURE 4
DATE 8R2
PROJ. NO. KEOZ446A




LOG OF EXPLORATION PIT NO. EP-1 %

KCTP3 02448A-1.GPJ August 2, 2002

g This log is part of the report prepared by Associaled Earth Sciences, Inc. (AESH) for the named Eroject and should be
£ read logether with that report for complete interpretation. This summary applies only to the location of this trench at the
o3 time of excavation. Subsurfaca conditions may change at this location with the passage of time. The data presented are
o a simpification of actual conditions encountered.

1 4 Soft to me with fine sand and gravel.

2 —

3 Grades to medium st

e B
5 =1 y : . . . . .
At 5, changegAd medium stiff, majst, red grading to gray SILT with very fine sand, massive
6 unstratified :
Grades & medium stiff to stiff below

7 —

8 7 Roots and charcoal below &,

9 -
10 Botiom of exploration pit at depth 9.5 feet due to limits of backhoe.

No ground water seepage. No caving. Former seepage zone from 4'-5',
11
12 —
13
14 —
15 -
16 —~
17 —
18 —
19 —
26
The Farm @ Woods Creek
Monroe, WA -
_ Associated Earth Sciences, Inc. Project No. KE02446A

Logged by: SGB s = r.‘
Approved by: == E . July 2002




LOG OF EXPLORATION PIT NO. EP-2

KCTYP3 02446A-1.GPJ August 2, 2002

€ fhis log is part of the repart prepared by Associated Earth Sdiences, Inc. (AESI) for the named Efoject and should be
£ read logether with that report for complete interpretation. This summary appiies only to the location of this lrench at the
& time of excavation. Subsurface conditions may change at this location with the passage of ime. The data presented are
[a] a simplfication of actual conditions encountered.
DESCRIPTION -
Colluvium

1 Loose, moist, SILTY SAND with grave! and abundant roots.

2 e PLl

3

4 Colluvium/! r Zone

Soft to medium stiff, moist, mottled gray, SILTY vely fine to SANDY SILT with lenses of fine

9 sand, frace fine roots and charcoal. f)

6 Medium stiff at 5°.

7 Stiff and no longer mottled at 7°.

g - Fractured texture and weakly stratified, color grades to blug-gray below 7'

9
10

Bottom of exploration pit at depth 10 feet
11 No ground water seepage. No caving.
12
13
14
15
16
17
18
19
20
The Farm @ Woods Creek
Monroe, WA
oo _ Associated Earth Sciences, Inc. Project No. KE02446A
ged by: SGB ] h

Approved by: Wl &9 July 2002




KCTF3 D2446A-1.GFJ August 5, 2002

LOG OF EXPLORATION PIT NO. EP-3
cre/

g This log is part of the report prepared by Associated Earth Sciences, Inc. (AES!) for the named project and should he
5 read together with that report for complate interpretation. This summary aﬁpltes only to the location of this french at the
2 time of excavation. Subsurface conditions may change at this location with the passage of ime. The data presented are
o a simplfication of actual conditions encounterad.
DESCRIPTION
Colluvium
1 Loosefsoft, moist, dark brown and gray, SILTY fine SAND mixed with SANDY SILT with gravel,
| cobbles, and roots.

2 -

3 -

4 - At 3.5, changes to medium stiff, very moist, mottled brown-gray, SILTY fine SAND grading to

SANDY SILT intermixed with SILT with gravel and cobbles (medium stiff and dark brown).

5 —

6 -

7 —

8 Pre-Vashon Lacustrine or Coliuvial Shear Zone

g - Stiff fo very stiff, very moist, gray-brown, stratified, SANDY SILT with thin lenses of fine, wet sand,

charcoal, wood and roots, sma]l dropsiones.
10 S
11
12
Bottom of explaration pit at depth 12 feet
13 1 No ground water seepage. No caving.
14 -
15 —
16
17
18
19 -1
20
The Farm @ Woods Creek
Monroe, WA

) Associated Earth Sciences, Inc. Project No. KE02446A

ogged by: SGB n p— - r‘
Approved by: E . July 2002




KCTP3 02446A-1.GPJ August 2, 2002

LOG OF EXPLORATION PIT NO. EP-4

EP 7.

g This log s part of the report prepared by Associated Earth Sciences, Inc. (AES|) for the named Eroject and should be
E= read together with that repont for complete interpretation. This summary applies only to the location of this tranch at the
& time of excavation. Subsurface condifions may change at this location with the passage of time. The data presented are
[a a simpification of actual conditions encountered.
DESCRIPTION
Topscil and Roots
1 -
P Coluvium
Loose, moist, brown, medium to coarse SAND with gravel, trace silt with cobbles.
3 Changes to loose, moist to very moist, brown, SILTY SAND with gravel and cobbles mixed with
4 SANDY SILT at 3',
5 _—
6 —
7 at 7', changes to soft, wet, mottled brown and gray SILT with sand, some gravel, abundant charred
wood.
B -
g —
10 —
L Pre-Vashon Lacustrin{af%alluvléld éhear Zone )
12 Medium stiff, moist, gray mottled, massive SILT with fine sand. .3
13 7 Grades to stiff and gray at 13",
14
15
Bottorn of exploration pit at depth 15 feet
18 -7 slight ground water seepage at cflc boundary. Severe caving upper 78",
17
18 -~
19
26
The Farm @ Woods Creek
Monroe, WA
) _ Associated Earth Sciences, Inc. Project No. KE02446A
ogged by: SGB R — PN
s =N NB sor




HKCTP3 02446A-1.GPJ August 5, 2002

L.OG OF EXPLORATION PIT NO. EP-5

EPp5

£ This log is part of the report rgrepared by Associated Earth Sciences, Inc. (AESI) for the named project and should be
5 read together with that repon for compiete interpretation. This summary applies only to the location of this french af the
53 time of excavation. Subsurface conditions may change at this location with the passage of time, The dala presented are
a] a simplfication of actual conditions encountered.
DESCRIPTION
Colluvium
g - Mixture of loose, wet, brown SAND with gravel, frace silt and soft to medium stiff, wet, brown SILT
with sand, gravel and cobbles, wood.

2 -

3 e

4 -

5 -

6 —

7 -

8 Pre-Vashon Lacustrine or Colluvial Shear Zone

0 Medium stiff, very moist, gray (mottled to 2') SILT with fine sand.

Grades to sfiff below 9° and weakly stratified.
10—
11
12 ~
13 -
14 —
15
Bottom of exploration pit at depth 15 feet
16 Slight ground water seepage within sandy layers of colluviurn. Slight caving abave B'.
17 -~
18 -

19 -

Logged by: SGB
Approved by:

The Farm @ Woods Creek
Monroe, WA

Associated Earth Sciences, Inc. Project No. KEG2446A




LOG OF EXPLORATION PIT NO. EP-6

This log is part of the report prepared by Associated Earth Sciences, Inc. {AESI) for the named projeg¥and should be
read together with that report for complete interprelation. This summary applies only o the location gf this trench at the
time of excavation. Subsurface conditions may change at this [ocation With the passage of time. Tie data presented are
a simplfication of actual conditions encountered.

\ DESCRIPTION

Depth {ft)

Colluvium

_| Loose, very moist, dark bro vy, SILTY SAND mixed with SANDY,&ILT with roots, organics.

1 Ate, changes to soft fo medium stiff, ve
organics and charred wood.

oist, mottiethgray and brown SILT with fine sand, trace

| No longer mottled and grafes to medium stiff to stiff below 7'.

Bottom of exploration pit at depth @ feet
10 1 Very, very slight ground water seepage at &', No caving.

11

13
14

15 -

17
18

18

o0

v

KCTPA 02446A.1.GPJ August 2, 2002

The Farm @ Woods Creek
Monroe, WA

Associated Earth Sciences, Inc. Project No. KE02446A

Logged by: SGB
Approved by:




LOG OF EXPLORATION PIT NO. EP-7

£P6Y

Depth (ft)

This log is part of the report prepared by Associated Earth Sciences, Inc. (AES!) for the named Emjecl and should be
read together with that report for oom_fgtete 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 pas$age of ime. The data presented are
a simplfication of actual condilions encountered.

DESCRIPTION

10
11
12
13
14
15
16
17
18

19

La¥al

_| Soft grading to medium stiff, moist, brown SILT with gravel, sand, organics, charcoal.

Colluvium

7| At 8, changes to medium stiff grading to stiff, moist, gray-bro@_(mottied to 107 SILT_.J,,""

B LIPS S Vs

Contains little gravel and coarse sand, stiff at 10'. Weak stratification or fracturing? below 10

Bottom of exploration pit at depth 10 feet
Mo ground water seepage. No caving.

KCTP3 02446A-1.6PJ August 2, 2002

rar)

The Farm @ Woods Creek
Monroe, WA

Asoc1ated Earth Sciences, Inc. Project No. KE02446A

Logged by: SGB 1z B p— ~ = r—‘
Approved by: . i"‘:‘.\: . July 2002
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Associated Earth Sciences, Inc. Exploration LOQ
; E . H Project Number Exploration Number Sheet
S x KE02446A EB-1 s
‘| Project Name The Farm @ Woods Creek Ground Surface Elevatmn (ft)/ LUL
Location Monroe, WA Datum
Drifler/Equipment Davies Drilling / B61 Date StartfFinish W
Hammer Weight/Drop 1404 / 30" Hole Diameter (in}
c|® i)
£ n (25 S| 2% 7
E @ |28 =3 |35 Blows/Foot e
= g &F BT % -
8 T % o0 olrml@m £
DESCRIPTION o= 10 20 30 40 o
Fi
N Loose. moist, brown, SIl TY SAND with gravel {(cutfings).  _ _ _ _ _ _ _ s
Colluvium
I S.1 Moist, red-brown, SILTY SAND with gravel and organics and clumps of 31 Al
sily clay. i
- 5
| s2 i as
3
2
[|s3 S
. 3
- 10 I a4 Grades Io very maist, red-brown, medium to coarse SAND with gravel, 8 o
trace silt and organics. g
I 85 Bentonite 6-30' 2 A
I : a
- 13 I 5.6 Grades to wet, yellow-brown mottied, SILTY fine to coarse SAND with 9 A 1 -
i gravel. Perched ground water 10
s 4
I S N 5 Ay
| 20 T T T T T T T T T 7 Transitional Sediments 8
, ] 8
] [ a8 Maist, gray, CLAYEY SILT with fine sand. 8 dyy
16
. pp > 5 tsf {silt) 9 Aod
]: S-¢ Highly fractured (honzonlal at+ 1" mtervals) very thin fine SAND seams 16 3
| o5 Enterbedded W|th 5 (-ver 2.5/ !sf in sandy areas. 18 :
I 510 155 A3
g’ 18
\
- 30 I 5-11 Occassional fra 12 Al
Sand layers become wet wi ost layers 6”87 thick 10 ;g 3
Sand 30-35' L g
38 , Sl
I [ 512 Grades to gray, massive SILT (no sand lenses). 2l Agg
I 20
- ' Screen 354457
40 NEE Wet, brown, fine fo medium SAND, trace silt seams from 40°40.5". 18 aby
I 23
- 45 ' e |1
[ I S-14 Wet, gray, CLAYEY SILT. 1 Ao
25
Benlonite plug 45-50'
— 50 LT ] ]
I 5-15 Contains wet sand lenses (+ 2* thick) at 50" and 51.5", A Ao
27
Bottorn of exploration boring & 51 5 feet )
A pp = pocket penetrometer readifiy (apprxmate unconfined mmpressiva strangth In tons
per squara foot).
Sampler Type (ST):
[B 2" OD Split Spoon Sampler (SPT) D No Recovery M - Moisture Logged by: SGB
[ 3~ 0D sphit Spoon Sampter 0 & My ] Ring Sample ¥ Water Level (07/24/02) #Approved by:
Grab Sample [F] Shelby Tube Sample ¥ Water Leve! at time of driling (ATD)
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Associated Earth Sciences, Inc. Exploration Log
% . E . . Project Number Exploration Number Sheet
KE02446A £eB-2 1of1
Project Name The Farm @ Woods Creek Ground Surface Elevation (ft) (124 )
Lacation Maooroe, W Datum NIA
Driller/Equipment Davies Dri hncs { B&1 Date Start/Finish _07/23/02 O7/24/02
Hammer WeightOrop _140# / 30" Hole Diameter (in}
= o | £i0, 2
Ao P [Te]
z |l2[ES 55|3 Blows/Foot ©
3 |s| E|BE = 25 3 %
a |7 3 [@? &5 olm £
DESCRIPTION o= 10 20 30 40 o
Fill
- ~Loose, moist, brown, SILTY SAND {cullings)._ . . . .. _ _
1 ciluvium
L S-1 Very moist, brown-black-red-brown mothied, SILTY SAND intermixed with 2i .
i : SANDY SILT with organics and gravel. i 6
- 5
Becomas wet. 2
I I S-2 Bentonite 0-25" 2 s
! sa pp = 2.5 tsf 3 Ll
- Very moist, gray and brown motiled, fractured, CLAYEY SILT with little 4
! organics and gravel. 3
- 10
pp = 0.75 tsf 2
i :[ S-4 Contains saturated 6" fine SAND seams. 3| 4p
s Perched ground water x5
- [ 55 PP = 2.25- 3 tsf. Saturated. 2| A
| T T T T T T T T T T THransitional Sediments s
- 18 56 pp=25- 4.5 isf 4 al
I - 'ery moist, gray SILT with very fine sand and trace very fine sand seams. ; 16
- 9
- 20
| [ -8 Wet, brown finie SAND with frace silt gradmg f.o ﬂﬂl@ silt, 150 Ay
«_,_,, =, 12
;,7 25 PRR )
" ® Mss Moist, brown, SILTY e tormediim, SAND with-Aracs o clumps (ayered) || 1] |o N
b i and organlcs -1t :f 23
] Sand 25-30°F | [
—- 30 . ‘ " "
] I 510 Moist, brown, fine SAND, litte silt. H=% }g Fom
I B ==
Screen 3040' [ =]
=
- 35 Wet, brown, medium SAND with trace silt grading 1o fine SAND, some silt 3 :_- 4 a
- S1 at 36" =1 |11 31
3.4 |20
: Naluraf sand pack 37'-40" due lo heave
— 40 B
gt [}s-12 % Asorg
% 3 Bottom of exploration borin 311
Bt pp = pocket penetromatar appruxlmaie unconfined compressive strength in tons
< per square foot). 3 of heave In saturated sands at 40'.
E s
% Sampler Typs (ST):
3 m 2" OD Split Spoon Sarnpler (SPT Mo Recovery M - Maisture Loggedby: SGB
<
g 3" OD Split Spaon Sampler @ & M) [} Ring Sample ¥ Water Level (07/26/02) Approved by:
g Grab Sample Shelby Tube Sample ¥ Water Levet at time of drilling (ATD}
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soclated Earth Smences Inc.

- H Kll502446A EB-3

Exploration Log

Project Number

Exploration Number

Sheet
1of1

Project Name

Ehe Farm @ Woods Creek

Ground Surface Elevation {f) _ 26 /

g
8-.
|

Location onroe, WA Datum N/A
DrillerEquipment _Davies Drilling / B61 Date StartFinish _(07/23/02 07/24/02
Hammer Welaht/Drop 1404 / 30" Hole Dlameter (in)
_ clg 2
D) o (25 R=TEALY a
e 8 |58 5328 Blows/Foot 2
2 1s| £ |2k Blsl 3 3
a |1 8§ ow R =
DESCRIPTION o3 0 20 30 40 ©
Colluvium
&1 Moist, red-brown, SILTY fine to medium SAND with gravel, cabbles, and 2| 4
" organics. g 5
- 5 52 Grades to very maist, gray-brown mottled SILT with sand, grave! and 2|
organics. é B
s3 Very moist, moltled gray and brown, CLAYEY SILT with fine SAND, trace 3 a
| organics (massive). g 1
~ 10
i I s4 3l as
| Benlonife 0-23' 3
5 Litile organics and gravel, wet and highiy fractured. )]
85 |2 A, DS
i Perched ground water 2 BOD
- 19 S-6 Grades to wet, gray SILT with fine sand, trace organics, occasionally 2,
1 " fractures, trace clay. g 4
i T T T T T T T T 77 T Holeeens Alluviem? .
I 87 8 dyy
Color changes to dark gray/black at 19", Litle organics. Organic silt from 8
- 20 PAg-20. e — 5
[ 5-8 Transitional Sediments s Asp oS
Moist, gray SILT with fine sand. 19 5D
I 59 12 A3
Very moist, brown, fine SAND, trace silt. 25
-2 $-10 Grades to moist, brown SILT with very fine sand-filled fractures (horizontal AT A
- sand seams at 1" + increments). L ELEL s *®
et i, Sand 23-30'} | 21
[ 811 Moist, very fine SAND, trace §iH\ .&\ 285 Asg
k 34
I 513 Very slight motiling. \,_“_‘\‘ O Ass
' 35 B :
— Screen 3040"{.
i ]: 514 Grades to wet, brown, fine to mediur SAND, little silt. 3 Ay
- 40
I 5-15 Aso
Bottom of expioration boring 4-1_ eat
Na heave within saturaled sal
- Lab Tests
DS = Direct Shear  BD = Bulk Density
Sampler Type (ST):
|I| 2* 0D 8plit Spoon Sampler (SPT) D No Recovery M - Moisture Logged by: SGB
3" OD Split Spoon Sampter (D & M) I] Ring Sample ¥ wWater Level {07/26/02) Approved by:

AESIEOR _02446A-1,GPJ

Grab Sample

Shelby Tube Sample ¥ Waler Level at time of driifing (ATD)
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Assocuated Earth Sciences, Inc.

Exploration Log

M a Project Number Explaration Number Sheet
KEQ2446A EB-4 10f1
Project Name _The Farm (&) Wogds Creek Ground Surface Elevatiun () Qmj
Location _Monroe, W Datum
Driller/Equipment Davies r;!j_nq 1 B61 Date Start/Finish _02123102,01124102__

Hammer WeightDrop _140# / 30"

Hole Diameter (in)

AESIBOR 02446A-1.GPJ Augusl 2, 2002

Grab Sample @ Shelby Tuba Sample

- el a
= o5 Of =& 0
= g '5-‘; 53|J % Blows/Foot et
a sl € |25 = e85 B
a {113 [@e» 518/ & =
' DESCRIPTION o= 10 20 30 40 =
1-1/4" minus crushed rock
"""""""""""""" Roadway Fi
51 Rock in sampler - blow counts overstated. soiy Asog
Very meist, brown, SILTY fine to medium SAND with gravel- to
cobble-sized rock ballast 4°x8".
- S 8. Rack in sampler - blow counts overstated. 5 i
- Grades to very moist, brown, medium to coarse SAND with gravel, 12 53
| cobbles littlest. . _ _ _ __ o ____ #
Colluvium
:[ 8.3 Wet, brown, medium to coarse SAND with gravel, g o
7
— 10 Benlonite 0-20° 7
= |
Becoming saturated, Perched ground water ¥|?
I S-5 Wet, gray SILT. g As
2
L 45 S 4—7'; "4 ______ Transitional Sediments s
A
I S8 R!lcnst gray, CLAYEY SILT. :g 20
pp=3.5-251sf 8
[ S7 Contains fina SAND seams. 2 Ag7
1
- 20 —
pp=1-0.751sf 7
I 58 Grades to wet, gray, SIETY very ﬁne SAND ;g Ay
Y\,C? Q Sandp0-32'7 3
59 VR EREE Ao
N 2) [ |14
- 25 510 pp = 3.25 tsf . 5 o R
Grades to very moist, gray, SILTY fine to medium SAND interbedded with ¥ |15 31
L SILTY very fine SAN D 16
L Silt from 27.5-28.5. 7
S-11 14 Ay
Wet, brown, fine to mediurm SAND with silt to SILTY SAND from 28.5'-2¢' 1 ¥ 49
with 45-degree lenses of stratified SILT to 1" thick interbedded very fine ]
- 30 SAND with silt and SILT with very fine sand. 10
- S'12 - 17 ‘3 3
| - Screen 25-35' | 19
§-13 Traces of wood fragments. & Ag,
] 22
[ [Tls1s e o y A
- oist, gray SILT with very fine sand {massive). 14 33
- 19
' Berlonile 3540'
:[ 13 P> ot % Ay
19
[ {Tls1s pp> o5t y A
" Grades to molst, gray, mass:ve CLAYEY SILT with trace very fing sand. 15 31
Bottom of exploration boring aﬁ@‘rﬁ
pp = pockat penetrometer readiné’fapproxtfnale unconfined compressive strength in tons
per square foot). .
Sampler Type (STX:
|I| 2" OD Split Spoon Sampler (SPT) [] No Recovery M - Maisture Logged by: SGB
[ 3*op spiit Spoon sampler 0 & My [ Ring Sample T Water Level (07/24/02) Approved by:

¥ Water Leve! at time of drilling (ATD)




B8/86/2862 16:51 14254812518 NELSOM GEOTECHNICAL

- PAGE 19/24
| Boring B-1 ——
oring B-
STATION 2B+30 20 FT W OF ROW E g ~
2 Loy o} ﬂ_' & j_ " 4
i fapproximate Ground Surface Elevation: 7L % 4 (™G0 i ]
2 ® Solt Profile Sampie Data Pengiration Resistanca .
53 {Blows/foot -8) 3 Piozometer
2l & eS| 1020 30 405045 L) Instaiaton-
2] = Description 2 Maistura Content 3| Ground water
8§ % - § 8 {Percent -1) ke Data
8 - 10 20 30 40 S04
— o
0 Dary brown (o brown iron oxid steined slity Sand with
- Graval and abundani erganics foose, moiat 1o wat) - 7
s (Topsou!) i i

A Brown lo gray lron oxide stained fine 10 coarse BAND
with gravel (lcose, moist to wet)

& {Brown o gray lron oxids stained eitty fino to coarse sand |2
. with g%val and fine sand seam ({lo0sg, moist © wal)
Sﬂtmm e sand saam {s6ff, moist o wet)

S BTN PAa i b s~ mraan LR PRI e

R Brown to gray SILT with fine sand and fine sand seams
(onedlum sbiff, molst)

Il N I N BN EE .
Ll
i

- —_ A ]
101 Geay SILT with fine sand ) M| 12 10 N
- {sWffmoisty . . — 1 7 1
5 et J 4
' ” 7 o 1 4 '
Y q .f) 15— \ 15—
] "‘""‘“’/ ¢ z 14 ] \ A
u, i i
. I n oW et 1 \ ]
L ™ v .
. » g 1
20 T : \ 20"
[~ | Brown fine to medium SAND with tsce st (dense, molst) - 41 N A 4
- Brown snady SILT (hard, mmsl) 1 J
\fLLk- X Heaving sand - _
VL i .
Fe (‘??_/‘ 25 .
e e Brown fine to medium SAND with trace silt 72 %
'} (vary dense, we) . "
L Heaving sand 4 -
- 40 . 30 -
Brownvgray fine to coarse SAND with trace silt s0/6"
- {very denss, wet) 1 ? 1
L Boring completad 31-.0f ton 04/08/02. e 7
Groundwater was red at21.0 fost =
F | during driiling. . 18
LEGEND &
& Liquld Limit Impervious seel P Sample pushed E
i Depth 2° O.D. split spocn sample driven . plaste Limit WWatar level TV Torvane reading, tons/z i
JHOTE: The suaifcation s regrdssal e Gporinkisaty bmidacs bebween ol types 9 (e franction oy o grateal Piezometer tip PP Pocket panatromater reading, tonsft*
ALY ianan v fesfe/on Sk
. 3227802 //\NELSON GEOTECHNICAL
. WoodsCreek Road Widening | NGA™™w ASSOCIATES, INC.
igure 4 Bori L GEOTECHNICAL ENGINEERS % GEOLOGISTS
oring Log
Page 1 of 1 T 0 .
¥ L el ] ‘f Fox 4m-70M0 w
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B8/P6/2082 16:51 14254812518 MELSOM GEOTECHNICAL PAGE 28/24
Boring B-2 Bz
STATION 29470 ;
Aoproximote Ground Surfoce Elevation: 1 Z ;w é’* k) ﬂ@) —
- S0l Profile V" gample Data Fenetration Restetance
g {Blows/faot - i) g Plezometar
u os| 10 20 30 40504 El  Instaiiation.
Description EW Moisture Content 2 5] Ground Water
§ e ] § {Peroant-.) E = Data
- 10 20 40 504
—0 0 N 0
i Dark brown silty fine % coarse Sand with Grave! and I J 4
aburndant organics Joose, molst fo wet)(Topaall) |
L 1Brown silty fine to coarse SAND with gravel I - i
(madium dense, wel) E <
— 5 . - ; 5 5=
Brown to gray sifly fine to coarse sand with gravel
B {medium danse, moist to wet) - Ny
L | Brown iron oxide stained siity fine to coaree SAND 4
| (loose, moist to web) -
Brown 10 OFay WO 0xid0 SIaMed SILT with e sand ]
- saams (medium stiff, moist o wat) L -4
— _— 14 —
19) grown to gray SILT with fine to medium sand ] ML 14 o
- {stiff, malst to wet) i . R
= Brown ko gray kon oxlde stained SILT with with trace ] ML g - -
i Organm (very siiff, moist to wet) - _ .
™ *5| Brown Silty fine to medium SAND sM | 44 ! b
- (atff, moist fo dry) - -
=20 ) ) 20~
Brown o gray fine to medium SAND with trace siit se | 49
- (danse, molsl) E b
i ] ¥
K Heaving sand _ -
— 25 25 25 —
N {very danse, moist) P & I | T A
B e E
L . -
30 30—
[ s
] :
CEGEND 3
% Liquid Linit Impervious seal P Sample pushad g
i Depth 2° O.D. split spoon sample driven . piagtic Limit Watet Jeval TV Torvane reading, lors/f?
T e on oo aopetimete bovntaton R N Piezometer tip PP Pocket penetromeatar reading, tonsifie
OEET mawt t Joassnr:z i
3227802 MNELSON GEOTECHNICAL
WoodsCreek Road Widening NGA ™= AssociaTes, INC.
Figure 5 Boring Log GEOTECHNICAL ENGINEERS & GEOLOGISTS
Poge 1 of 1 J;"";"l‘f'm‘:*'.&;:m &-“«“M:?“‘:.? éwg o 3




BR/86/2882 16:51 14254812516

NELSON GEOTECHNICAL

L

PAGE 21/24
Boring B-3 .
| )m STA'HON 31430 ‘ 5 2 7 '
preximote Ground Surfoce Elevation: - ¢ “ } D Ja0 J_ .
— Solt Profile 9 'gal'l'lﬂlﬂ Data Feneglation Resistance
3 (Blows/foct -@) §o| Flezometer
w 2 las!| .= g§|. 10 20 3 303045 5] Insialiation
& Dascription 2R3 é 8§ E = Molsture Content 2 "§ Ground Water
3 g oy | Po| § g {Petcent - M) 3 Data
S 10 20 A0 40 504
= T
| 8rown siity fine to coarse Sand with Gravel and SM| 7 u J .
abunidant organics (loose, weti(T opsoll] 4
[ Brown t gray ¥on oxide stained sty fine to coarse SAND SM s . -
i with gravel (loose, wat) _l \"-u |
I~ 5 = 5 ., & —
" { donse.wet) SMm | BorZ d R
- . 1
e SM a8 I m / i
A T, (i i i
10 _ _ , : 10 ,/ 10
 § Brown iron-oxide-stained fing SAND and brown silt PSM| 16
- with 5and ianses (miedium dense, wet) 7 < "
|~ - -
|5 [Brown SiLT vith sand i 15+
Brown gilty ine 10 coarse S0 With Sit 30
- Brown fine O with sit . -
(very stififmedium dense t» dense, moist) - e
i T T T T T o C A v maman e =
[ Heaving sand - \ J
™20 arown 10 gray fine o medium SAND with trage sit 6o o 20+
3 (very dense, moi 1) i X
. [Boring complated bt 21.5 fgbt Gh 04703102: i 4
Groundwaler was dfidintered at 18.0 fest )
[ Jdudngddiing. .o T
- . e - . ‘ ._1 -l
25 kY . - 25—
- 7 \‘\, . o
B . i 1
[ -7 1 4
5 | —_ i ]
— 30 f ) K‘ a0 -
P N0 5 _ h
-3 z\\«\ - -
I _ j
\"’*-\ // ] a
i i 2
LEGEND
* Llquid Limit Irnpervious seal P  Sampie pushed §
i Depth 2* O.D. gpiit spoon sample driven + PFlastc Limit Water leval TV Tomvane raading, tonski? . i
" i H
NOTE: The T N S Piezometer fip PP Potkat panetrometer reading, ton_srﬁ §
RS S i L d
3227802 NELSON GEOTECHNICAL,
WoodsCreek Road Widening | NG A ™= AssociaTEs, INC.
Figure & GEOTECHNICAL ENGINEERS & GEOLOGINTS
P 1 1 Boring Log 13130t ave ML A-HOG hmvé‘!l I5T=3B00
age 1 of 1 P T Y Tersichon/Tovin (520} 74- 734 3




08/B6/2892 16:51 1425
il LN 4812518 NELSON GEOTECHNICAL PAGE 22/24
$ :
- Boring B-4 -
STATION 35+65 % ’"’:) 5
£
& Jpproximate Ground Surfoce Elevation: \ it 22y ) —
® Penetration Hesigtence
£ § Soll Profile 1 Sample Data @l @) E )
= o lop|,z| 2510 20 0 6Mg ‘E Instaliation -
% % Desaiplion E 22 é Z 3| E Mm;ture Corrtﬁ;nt R Grougd‘\:atar
= G orcant - a
8 &7 9@ 1Tl aS] 40 I 4o s
) 7
L | Dark brown sifty SAND with Gravel and straw 4 4 ]

(very loosa, malst lo wet){Toepaoil)

(]
b

¥
Ll

Brown t0 gray Iten oxided siained SILT with sand -
(stiff, moist)

1
1]

10

T
w
|

with 2 lenze of fine wel sand -
" {aliff, moist to wal)

14

ML

I
I
I
| AR |
i
J
I

L with fine 2and lenses and hard silt chunks

1 i
(o, molst) ML 3
—10 — - 19 10
L {very stiff, moist) '__.—_‘ ML 1w i J
] _— - ]
| witlt 1" seam of silty zand with gravel m ML 22 ~ } 4
=15 —_

ML 12

with trace gravel (Stff, moist) -

9
\EI!
i,

3
it

v‘#’.

- 20 — 2 20
¢t Gray to brown SILT with sand {very stiff, malst) - — Mu o I .
§ Brown SILT with sand and gravel - — j w -
’ ) {hard, moist to wet) - - 9 sois | Wl N i
i) Boring completed af 23.0 ifet on 04/09/02, . 5
g Groundwater wa i8red driling.
» 5 Coun during driling, ) 95ad
- - -4
S t } l \ . 1
. \ i d
|20 ,f ) 3 20
' \ no 12 - / ” !
i ) ’ 18
LEGEND .
. % Liquid Limit Impearvious seal £  Sample pushed ;
i Depth 2" Q.D. spiit spoen sarmple driven + Plastic Limit Waler level TV Torvane reading, ionsf?
MOTE: e statoron s . ypen i iy v g Plezomater ip PP Pockel panatrometer reading, tons/fiz
322701 //\NELSON GEOTECHNICAL
WoodsCreek Road Widening | NGGA ™ ASSOCIATES, INC.
Figure 7 Boring Log GEOTEGHNICAL ENGINEERS & GEOLOGISTS
Poge 1 of 4 BT R A bt 3




B8/86/2802 16:51 142548125180

HOTE: T swtifisation Rood reorassmt g Rpmoxinale bourkxies hebween ool tyres 3 (g areion My be prdusl

3'523'7.632 NELSON GEOTECHNICAL
WoodsCreek Rood Widening |* NG A™e AsSCCIATES, ING.

Figure 8 Boring Log GEOTECHNICAL ENGINEERS & GEOLOGISTS

Page 1 of 1 BB e

I ety NELSON GEOTECHNICAL PAGE 23/24
3 .
: Boring B-5
STATION 37400 9.5 FT N % ’"Z‘q
: 40
-Es pproximats Ground Surfoce Elevation: \ 2 é;v f A ) . _ —
= Sampla Da!a enalation Resistarice
f 3 Sofl Profile 1 ampl (Blaws/foot - @) ol Piezomater
%] = o o | e el 10 20 30 40 S04FE]  Instaliaton -
=1 & Desaiption -ﬁ_ g a ‘é 3 g% Moistre Content R 2! Ground Water
5§ P35 10358 e N L B
& © @ @2 0 30 40 504~
—0 0=
A Tan silty fine SAND with straw and organics 5 u R N
{lnsae, mels(i{Topsaoll) 4
T-a-‘-"ﬁhiy-'ﬂimls‘mn-.dﬁs’e‘}!:@.si".lll‘I.-..'.l".)‘.': ‘J i
" |Bwn 10 pray TTon oxigad sramned SILT 9 i
- (stff, moist) M 1 ) -
—_ & § =
=2 | with a lense of fine moist sand e —| ML | 2
» (stiff, moist) — h 7]
- F_ - - b
| {with fine sand seams and trace gravel and Inclusionsof |— | ML | & . J
3 hayd siit chunks {medivm stiff, molst) — i i
l—- m—_ vl
10 with octasional fine sand seams with hard slt chunks L —] ML 8 1 9
B (stiff, molst) — . N
- N J
L with 2" seam of Brown fine to mediurn wet sand 1% - 4
with Inclusions of hard silt chunks (very syif, moist) i J
[ e N \ .
Interbadded broum silty fine to medium SAND with iron 31
. - oxide stalned silt (medium dense, moish “ b
- n J
J J
b ..i -
| g0} With gravel 2 ¥, 20—
— 17
A o Brown 1o gray and iron oxide stained SILT I -I { 1
\J A f {very stiff, moist) R \ |
[ B 4 N _
25 - N 25—
Brown and iron oxide stained SILT I PV »
L {hard, moist) . —_— -4 W
F Boring complated y M 1a
- [Sroundwater was not encounterad during drilli 1 4
i L |
1] S 30~
L . i N
S e | ]
- \" i - -1
. *\.\Hm' .‘ J_ i
LEGEND R
A * Uiguic Limit Wmpervioussesl P Sample pushed i
i Depth 2* O.D. splt spoon sample driven o Plaetic Limit Watar level TV Totvane reading, tonsHtt i
Piszomater ip PP Pockst penetrometer reading, tonsitz E
-4




B8/65/28@82 16:51 14254812516

NELSON GEOTECHNICAL PAGE 24/24
i M
Boring B-6 ~
STATION 38+05 6.0 FT N B »:’;O
% lapproximate Ground Surfoce Elevation: l =9, L (5 ) - =
Bl - ol Sample Dats anetradon Hesistencs g
5| 3 Sall Profila g (Bhowsfioot-@) |5 o) Plozometer
gl = 2 ad | § 1020 30 40 EOug % Instailation -
§ £ Description £ 8¢ B3| % Molgtre Content § 3| Ground Water
& 8 & % RO 8= {(Parcent - ) Data
= 10 20 30 40 504
| |Light o dark brewn SILT with organics ML) 8 i A i
{madium stif, moist){Tupaok)
2 Brown to gray Iron oxided stalned SILT with sand seams i ...-1 ML 4 | 4
| anrd organlos (stff, moist) — h i
5 — B L
f {medium stifi, molst) i LR l J J
L Brewin-tan Iron oxidad stalned SILT with sand seams and I ML 10 o -
S occasional fine 10 coarse grave) (stff, molst) — A ]
=10 { Brown siity fine SAND with trace graver 7 l10 I 10
B (loase, wet) g -
t Brown o gray fron oxide stained SILT with sand ] ]
seams and occasional coarse sand and fine graved  (— —) ML | 1 l . "
- {very stift, moist) LTS . d
-
=15 — - 15 15—
. s with brown fine sand seams "'_"'_1 ML 13 l 4 ? ‘ 4
L | g 4 . . J
) - - .
—20 . . . — - 20—‘
Brown {0 gray and iron oxide stained SILT — —{ ML | 15
B (stff, molst) S ﬂ
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