APPENDIX C

Geotechnical Reports
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RELATIVE DENSITY OR CONSISTENCY VERSUS SPT N-VALUE

TEST SYMBOLS

COHESIONLESS SOILS COHESIVE 80ILS % Perzent Fines
| ] ] ) Approximale ’ AL Atterberg Limits: PL = Plastic Limil
i R
Dersty ! N (clowsift) Re\;p»cgt;(::;ltei‘" ' Consisigncy N (Dlowsftt) Undrainez Shear LL = Liguig Lim:
| ive Density(%) " S . .
: | ! Strength {psfy ! CBR  Caifornia Bearing Ratig
| Very Loose 0w 4 o - 3 | Very Sof 0t 2 <250 SN Consolidation
} Loose 4 1 D 15 - 35 | Soit 2 1o 4 250 - 500 DG Dry Density (pcf)
¢ Medium Dense ‘ 10t 30 5 - 65 Magiam St 4 1 & 500 - Q00 bs Direct Shear
| Dense i 30t 50 85 - &% St 3 % 15 1600 - 20040 GS  Grain Size Distribution
Vary Derse | over 50 85 - 120 Very St 15 1 30 2000 - 4000 K Permeability
FHarg } over 30 >4206 MO MoisiurerDensity Refationship (Proctor)
MR Resiiient Modulus
USCS SOIL CLASSIFICATION SYSTEM PI5  Photeinsoton oevics Reading
~ PP Packet Penetrometer
DESC
MAJOR DIVISIONS GROUP DESCRIFTIONS Approx. Compressive Strength {is7)
— | - e
Gravel znd o B« GWV! Wellgradsa GRAVEL 5G  Sperific Gravity
Coarse Gravely Sails Cizan Gravel : : TC  Triaxial Compression
; itk fires) L | I
Grainey iittte ot no fines) GP | Poorly-graded GRAVEL : TV Torvane .
Seils Approx. Shear Strength [1sf)
Mare than .
30% of Goarse ravel wim GM | sity GRAVEL UC  Unconfined Campression
Fraction Retamad Fines (appreciable <
, -
o0 Mo, 4 Sieve amount of fines) % GC | Clavey GRAVEL SAMPLE TYPE SYMBOLS
Sand ard ; Clean Sand SVV| Wel-gradec SAND 2.0" DO Sgitt Spoon (SPT)
: Sandy Suils flittle or na fines) = {14C Ib. hammer with 33 in. drop)
i More than ) SP | Poarly-graded SAMD Sheloy Tube
| 5C% Retained ¥ e
on No 50% or More Send with p—
& Wi I3 : N N . .
of Coarse &n ) Sitty SAND j 3-1/4" OD Split Spoon with Brags Rings
220 Sieve ) Fines (appreciable -
Sze Fractien Pagsing Ll of ines; o SANG o
pA] No 4 Sieve amounl( of nes} Clayey SAN I\ “r Small Bag Sample
.
Zine S i ST ._IJ, Large Bag (Bulk) Sample
Grained and Liquid Limit i '
. Less than 50% | ean GLay l Care Run
Soits Clay - .
|- 1 QL | Organic ST/ Organiz CLAY ﬂ Nan-standard Penetration Test
{3.0" CD split spoon)
MH | Flastic SILT
50% or Mere s Laquid Limz
ressing o o 7/ CH | raicine GROUNDWATER SYMBOLS
. a L
No. 200 Sieve Y o ) o 5 Groundwater Leve! (measured at
Size S COH | Grganic $ILT!Oraaniz CLAY N ime of drilling)
7 Y casured
L Fhghty Organic Sails ~— o1 pgar < Groundwater Level (maasured in weli or
(AR oper hole after watar ievel stabilized)
COMPONENT DEFINITIONS COMPONENT PROPORTIONS
r COMPONENT SIZE RANGE ‘1 FPRDPDRTION RANGE DESCRIPTIVE TERMS J
Boulders Larger than 12 |
< 5% Clean ‘
Cobbles Finte 12in [
G | i Smm] . . \
Grave 3in lo Mo & 4.5mm) 5-12% Slightly {Clayey, Silty, Sandy) :
Coarse gravel Jintw 3 in i
Fine gravel 314 1n 10 No 4 [4,.5mm) i
12 - 20% Clayey, Sitty. Sandy, Gravelly :
Sand No. 4 (4.5 mm) lo No. 200 (C.074 mr)
Coarsg sand Ng. 4 (4.5 mm) to No. 10 (2.2 mm) .
Medium sand No, 1 {2.0 mmjto Me 40 {0.42 m} ! 30-50% Very {Clayey, Sity, Sandy, Cravelly)
Fine sang Mo. 4C (0.42 mm) lo No, 200 {0.074 mm)
Silt and Clay Smatler than No. 200 {0.074mm} [ Components are amanged it order of increasing quantities.

NOTES: Soil classifications presented on exploration logs are based on visual and laboratory observation
Sail descriptions are gresentad in the following general order:

Denstty/consistency, color, modifier (if any) GROUP NAME additions to group name (f any), moisiure
content. Praporfion, gradation, and anguiarily of constituents, additional comments,
{GEOLOGIC INTERPRETATION)

Piease refer to the discussion in the report fext as well as the exploration logs for a mere
complete dascnation of subsurfaca conditions.

MOISTURE CONTENT

DRY - Absence of moisture, dusty, .

dry to the touch, ;
M3IST Damp but nc vis bte water :
WET Visible free waier, usually

sail 15 pelow water tabie '

TIWA
HWAGFOSCIENCES INC.

HELMICK ROAD IMPROVEMENTS
SKAGIT COUNTY, WASHINGTON

PROJECT NO

LEGEND OF TERMS AND
SYMBOLS USED ON
EXPLORATION LOGS

2002079

FIGURE:

LEGEND 2002073 GP.) 81272

L




fDRlLL[NG COMPANY: Holocene Drilling LOCATION: Sta 3+40 \
DRILLING METHOD: Hollow Stem Auger DATE STARTED: £/13/2002
SAMPLING METHOD: NSPT/SPT DATE COMPLETED: 5/13/2002
SURFACE ELEVATION: t feet LOGGED BY: B. Hawking
0 o Lt
@ i 2 ad Slandard Penetration Test
< el Z o~ 1l
) w = <L n w i P : o
& & 2 5’3 o E < (140 |b. weignt, 30" drop)
., 5 = =z 5L B % A Blows per foot
T (SR Wy Ya i z T
. 9w T . @ w 2 =
oy = O 3 =z = < =
g8 5 3 DESGRIPTION S5 ¥s 5 & g
0“’ ’ = 0 hi% 26 30 40 50 o e
—
3" ACP ’
| E— .
. i 5" Medium dense. browr, slightly silty. sandy. fine GRAVEL, [} §-1 GS
_— moist. \ ]
—y g .
. [CRUSHED BASE FILL] A - . A ‘
. 16" Medium dense, gray, silty, sandy, fins to coarse - ﬁ §2 214215 GS [ SRR DU
GRAVEL, moist. Cobbles noled. ! : :
[FILL] L
o 1
I .
i
- ’i .
Soft, brown and gray. siightly sandy, silty CLAY, maist. ; ' :
Organicsicharcoal notec. g3 224 AL A —m
\f
i !
. i
\!i
L
a"
| }
o e . . A& L
Very soft, brown gray. sandy SILT, moist. Organizs noted. k ;\ S-4 4141
]
\“.
'\
.‘
5 | .i\ ’ [ 5
Al
: A
SR
Total depth = 5.5 feet.
B No ground water seepage cbserved. n
10— . ﬁ_—J L 10
o 20 40 60 B0 100
Water Cartent (%)
Plastic Limit F——@—  Liquid Limit
Natural Water Canterit
NOTE: This log of subsurface conditions appiies anly at the specifiad location and on the date irdicated
\ and therefora may not necessarily se indicat've of olher times and/or locations.
BORING:
l.ll lin“\ HELMICK ROAD IMPROVEMENTS BH- 1
proJECT NO - 2002079 FIGURE: A-Z

BORING 2002479 GRJ B12/02




{ DRILLING COMPANY: Holgcens Drilling

LOCATION: Sia 18+90C
DRILLING METHOD: Hollow Slem Auger DATE STARTED: 5/13/2002
SAMPLING METHCD: NSPT/SET DATE COMPLETED: 3A13/2002
SURFACE ELEVATION: + feat tOGGED BY: B Hawkins
%] x L
%‘J " m % W © Standard Penetration Test
4 & % b & = o {140 Ib. weight, 30" drop)
S -z @ 2 s E & Blows per foot
= a & o Fo i =
E. 0B w gz %9 3 =
oy = O : = = z 2 T © o
By = 9 I = in & = Ird w R
o o D DESCRIPTION [T [CRE o (5] 3 160 705 30 40 50 [
0 ——
2.5"ACP | - q
3.5" Medium dense. brown, slighily silty, sandy, fine .
GRAVEL, maist. Iatay " A
' [ 3.12- i
A JCRUSHED BASE FiLL S| s s 5
12" Medium dense, gray, silty, sandy, fine to coarse |
GRAVEL, moist. f
[FILL] : j |
i SM | Very ioose, dark brown and gray, very sy, fine SAND, !,J ’
;' maist lo wer, j ‘
E 52 122 A "
i
|
I
i
- b e L
a
4 e T o Ce A |
ML | Mo Recovery of Sampie S-2. Sail cuttings appeared to be 1\ ! bs3 3902 ;
very sofl, gray, sandy SILT, moist ic wet. !: J‘ ;
Wi
| |
i
5 — ‘fi ‘f ..... | —5
I !
]
Tatal depth = 5.5 feat.
1 Na greund water seepage abserved. -
] F
10~ L : : T
0 20 40 80 a0 100
Water Content (%}
Plastic Limi |—@——] Liguig Limit
Natural Water Content
MNGTE: This log of subsurface conditions applies only at the specified locaticn and ¢n the daie indicated
A and therefore may not recessarly be indicalive cf othes iimes and/or locatians. )
uh.u' H.l‘ HELMICK ROAD IMPROVEMENTS BH- 2
HWAGEOSCIENCES INC SKAGIT COUNTY, WASHINGTON PAGE 1 of 1
pradecT NO. 2002079 FIGLRE A-3

BORING 2002079.GRJ 81202



DRILL'NG COMPANY: Holocens Drilling
DRILLING METHOD: Heliow Stam Auger
SAMPLING METHOD: NSPT/SPT

LOCATION' Sta 22-80

DATE STARTED: 51352002
DATE COMPLETED: &/13/2002
LOGGEL BY: B. Hawkins

SURFACE ELEVATION, % feet
w) vt ui
2 ] g w Standard Penetration Test
3 L g < o - . . “ \
[ & 2 5 o S < (140 1h. weight. 30" drop}
8-' F z & E L E A Blows per fool
| wow g -
B o 2 %% F 3 =
i g L =
e 2 2: 55 £ &8 53
oS »n = DESCRIPTION v oW oL Q 4] o ‘5 00 a0 40 50 0
Uj - 3 ACP a - ' e
] y _‘\.4" Madium cense. orown, sandy, fire GRAVEL, moist. ’;’ T g azosaz ' A
‘ \ [CRUSHED BASE FiLL] - . N
3 y 17" Medium dense, brown ko dark gray, sity, sandy, finew o/ { A e
‘ \\coarse GRAVEL, maist. Cobbles nated. | l“’/l 5.2 6-3-5
i L [FILL] L J
! ~ Medium stiff, brown and gray, sandy. clayey SILT, meist. | o
i :;f" CL | Verysoft, dark gray, fine sancy, clayey SILT, mcist lo wet. i : |
5 ML | Organics noted. [ R
"l sar 5783 112 - o
b ______________
o o A
_(ZZ’A_J ..... . L . . _ - ,__|5 P
J - || o - Very loose, dark gray, slightly gravelly, very siltyiclayey, fine S-4 AL L : [
/ CL | o medium SAND, moist fo wet; . S CN I
ia ML | very soft, dark gray, ciayey SILT, maoist to wet. Organics l ;
- noted.
10 [ M Very soft, dark . sandy, SILT, wet. Organics and wood ) L bl oo ' 10
L ery soft, dark gray, sandy, . 9 1 55 112" AL
Lot ] noted. o o A _
T MU T Very loose to very soft. dark gray, clayey, silty SAND to ] :
<41l 1] SM | sandy ST, wet. Organics noted. interbedded sift and St -
- : '
B sand lenses. 56 118" as "y . B
; A
15 — i:--’ ........ I I . ; ) A |5
SM | Loose, dark gray to dark brown, very silty grading to shightty |1/ S-7 2-4-3
- silty, fine to medium SAND, wet. . }/\‘ : =
s SP | Lonse gray, medium 1o coarse SAND, wet. & a
234 e :
Abundant ground water at 17 feel.
| :
Y X |20
27 LAsa  z.44 e
SP | Wedium dense, g-r.alf,. TG UM Lnarsa- -S-A-ND, wel A
«I Silticlay lenses notad. A8t B8 ! ;
I
. L ¥ N
% o As-11 488
. ] * L
o A
}_
Total deptn = 26 5 feet.
Abundant graund wate” at approximatey 17 feel. Wet -
‘ zones above.
3C . - — 30
0 s 40 60 a0 100
Water Conten: (%)
Plagtic Limit —@—1 Uguid Lemit
Naiural Water Content
NOTE: This log of subsurface conditions applies on'y at the soecified location and on the date indicated
k and therefore may not necassarily be indicative of other times ardior locations. Vi
uLml ”‘l‘ HELMICK ROAD IMPROVEMENTS BH- 3
H\VAGEOSCIENCES INC SKAGIT COUNTY, WASH'NGTON PAGE: 1 of 1
erosECT No - 2002079 FIGURE: A-4

BORING 20G2072.6P) 8/12/02



SAMPLING METHO

rDRlLLING COMPANY: Holecene Drilling
DRILLING METHOD: Holicw Sierm Auger

D NSPTISPT

LOCATION: Sta 39+50

DATE STARTED: 5/13/2002
DATE COMPLETED: 5/13/2002
LOGGED BY: B. Hawking

SURFACE ELEVATION: t fest
i) o~ L
% ] = 14 Slandard Penestration Test
3 w & 2w W g
O o % = 2 5 < {140 Ib. weight, 30" drop)
5‘ = Z %2 w % A Blows par foot
- w o ul .
= (S s ¥ 2 i =z oo
o @ o a & - u = [
oy 2 2 =z = z 3 T S e
e S @ < O w2 E [ W g
o w 3 DESCRIFTION i 0 o 2 Q o g “q o0 a0 0 sy O
; : - —0
0 —’ 3" ACP ] |
3" Medium dense, brown, sandy, fine GRAVEL, moist.
{BASE FILL] s 274 A i
6" Medium dense, dark brown, silty, sandy, fine 1o coarse i .
N GRAVEL, maoist. e -
HEIYERY [FILL] Ak j ;
} Loose, dark brown, slightly gravelly, silly SAND, maist. 4
Crganics noted. !
i
!
— Lo - - A fm
i ML Y Saft, dark brown 1o light brown, SILT, moist, }1— 8.2 1124
t ‘
{ i
: | :
: :l‘ i
S Al -
i
)
| { LY
1 |
[ IR S o . A e - A L
( ML . Medium stiff, brown and gray, slighlly sandy SILT, most. i !\ T 52 0-2-3
Organics noted. L4 ;‘
T
I o
s ‘A s
i i
i h' l
AN 1
Tolal deptn = 5.5 feal.
= Ne ground water seepage observed. o
I
il
10 J ‘ \\ 10
0 20 40 ] 50 100
Water Contant (%)
Plastic Limit |—@—  Liguid Limit
Natural Water Conten
NOTE: This iog of subsurface canditions applies anly ai the spaaified location and or the date indicaled
\\ and therefcre may nol necessarly be indicative of other tires and/or locations. )
BORING:
I.l"i'IF:,i‘! HELMICK ROAD IMPROVEMENTS BH-4
H\MAGEOSCIENCES INC SKAGIT COUNTY, WASHINGTON PAGE: % of *
PprosECT No: 2002078 FIGURE: A-5

SCRING 2002579.GPJ B12/02




,(DRILLING COMPANY: Halccene Drilling

LOCATICON: 3ia Sta 28+50

DRILLING METHOD: hollow Slem Auger DATE STARTED: 5/13/2002
SAMPLING METHOD: NSPT/SPT DATE COMPLETED: 5/13/2002
SURFACE ELEVATION: t feet LOGGED BY: B. Hawkins
w 4 i
2 It g e Standard Penetration Test
o L;i = E 8 J% S {146 lo. weight, 30" drop)
. S Bz o C w g A Biows per foat
— o ® il o i = x
-~ o |41 o . g LI = j—
1E =2 O = = z g I o o
2 & 5 DESCRIPTION 58 2 &6 5 R
= @ @ = Yo 10 20 30 40 5=
0 — - — —{
| 25" acP 1 [ L
o “’jllC GP ! 6.5" Medium dense, dark brown, slightly sitty, sandy, fine i _ !
N %5 GM | GRAVEL, moist. : : ;
[thl [BASE FILL] - i A
PR d GM | 6" Medium dense, brown and gray, silty, sandy, fine tc ‘ S 14-45 o
f‘ L] caarse GRAVEL, moist. . ; 7 : :
DU CL | Medium stiff to very soft, motited brown and gray, clayey }l S !
ML T SILT to silty CLAY, moist. Organicsiwood noted. L ) B
t A
| S
At ¥ .
g !
ls2 226 A
/{/
7 P
\I
| 1‘
i N
A |
~ i
T !
- [re -
! 53 112'1
i
.\;i
, /
g2 liy!
5| K ’H. ------- 3
’ i
| %
| it
Total depth = 5.5 feet.
No ground waler seepage observed. =
;
} |
10 —' ' i
Q 20 4Q st il 140
Water Content (%)
Plastic Limit |——@— Liquid Limit
MNatwral Water Conient
NOTE: This log of subsurface conditions applies only at the specified lacalion ang on the daie irdicated
\ and therefore may rot necessarily be indicative of otner times and/or locations.
uu“' ]‘I‘ HELMICK ROAD IMFROVEMENTS BH-5
MGEOSCIENCES INC SKAG{T COUNTY, WASH'NGTON EAGE: 1 of 1
proJEC™ NO. 2002079 FIBURE: A-6

BORING 2002079.6PJ 8;12/02




LOCATICN: Sla 15+50

(DR]LL:NG COMPANY: Heiocene Driling
DRILLING METHOD: Hofiow Stam Auger DATE STARTED: 513/2002
SAMPLING METHOD: NSPT/SPT DATE COMPLETED: 5/13/2002
SURFACE ELEVATION: = feet LOGGED BY: B. Hawxins
723 od Ll
s u| g i Standard Penetration: Test
v w D < @ ] i
O & = b g = L (140 15, waight, 30" drop)
= F z e w = A Slows per foot
= 9 wow i} = a9
- (&) @ i E— < o =z =
E. 0 o T I - @ 1 2 =
13§ & s: I35 £ ¢ iy
g \ =] ; 2
c[;v w3 DESCRIPTION %) o 2 & o 0 0 o 30 4G 50 ;:u
H [ 2 acP ' | r
* i GP 1 4" Mediurn cense, browr, sandy, fire GRAVEL, moist
Sl : [BASE FILL] -—
P GM " . : - T i 51 17-10-4
ol 14 12" Medium dense, dark brown to gray, silty, sandy, fine to : 4
T cozrse GRAVEL and COBBLES, moist. il
.0 [FILL] L B
|} 4 |
ek !
SM | Medium danse, dark orown to gray brown, very silty, fine ;
SAND, moist. Orgenics noted.
— - . - A . —
SM | Loose, dark grayish brown, sfightly fine to coarse gravelly, | 8.2 2-4-4
silty, fine to mecium SAND, morst,
|
i !
—H-J— - ) AR .
i ML [ Very soft, dark gray, sandy, clayey SILT, wet. f\ T S-3 018
il |
)
v |
i i
5 ; G . A L -
"I SM | Very loose, dark gray, very siity, fine SAND, wet. u | ]
; Ity H
Ll i !
Total depth = 5.5 fget.
= Ground water seenage at approximately 4feet. | -
1
10 J ' ' g
0 20 40 60 80 100
Water Content (%)
Plastic Limut  |——-@-—1 Liguig Limit
Netural Water Contert
NOTE: This log of subsurfaze conditions agplies oniy at the spacified locabion and on the date indicated
k and therefore may not necessarily be indicative of other times andfor lozations. S
T BORING:
f
l.ILUA”"\ HELMICK ROAD IMPROVEMENTS BH- 6
HMGEOSCIENC’ES INC SKAGIT COUNTY, WASHINGTON PAGE 7 of 1
PROJECT NG, 2002079 FIGURE: A7

BORING 2002073 5P) 571207




/_DR!LLING COMPANY: Holocene Drilling

LOCATION: Sta 50+80

DRILLING METHOD: Hollow Slem Auger DATE STARTED: 5/13/2002
SAMPLING METHOD: NSPT/SFT DATE COMPLETELD: 513/2C02
SURFACE ELEVATION: + fest LOGGED BY: B. Hawkins
W v Lty
b4 " w % . - 5 Stanaard Penetration Test
S o = = 3 = = (140 1. weight, 30" drop)
3 - 3 w5 [%)) z
L3 - Z & € w a 4 Blows per font
w w i
T Q @ i x e o Z B
.. 0 [ L o =) [,
e =0 = = z Z I O o
g& % 3 DESCRIFTION 5 Ha © & B
. = = v 0 10 20 20 40 0 =
N Ge [ ACP : S |
1 \ 2" Megium dense, brown, sandy, fine GRAVEL, maist. /'_ 181 14-85 A ' : j
L [BASE FILL] ) 4'@ ' ) :
5" Mediurn dense, dark brown and gray, silty, sandy, fineto : :
‘ 3M \ccarse GRAVEL, moist. o S o
s i [EILL] ] o S )
. Loose, dark brown to light brown o black, very silty, fine to j,‘ :
medium SAND, moist. Qrganics noted i : :
[ : :
A :
| 3-2  1/12"8 : |
h
i ! lh
i
| H
e
A ! :
1
_ _ A - e .
,\\ ’l 33 02110 :
|
i
i |
5 — - N J \ ........ — 5
RS i 1R
Total depth = 5.5 feet.
- No ground water seepage observed. —
5 U SO SR PRPPE -
10— - - — 10
0] 20 40 60 20 100
Water Content (%}
Plastic Limit |——@— Liquid Limit
Maturat Waler Conternt
NOTE: This log of supsurface conditions aoplies only at the specified locatior and on the gate indizated
\L and tharefore may not necessarily be indicative of olher times and/or ozaticns. /‘
l.lU.m' EM‘ HELMICK ROAD IMPROVEMENTS BH-7
HW, g SKAGIT COUNTY, WASHINGTON PAGE: 1 of 1
'AGEOSCIENCES INC.
prosecT No. 20020789 FIGURE: A-8

BCRING 2002C79.GR) B/12102



(DRTLL\NG COMPANY: Hofocene Drifling

LOCATION: Sta 58+280

DRILLING METHOD: Hellow Stem Auger DATE STARTED: 5/13/2002
SAMPLING METHOD: NSPT/SPT DATE COMPLETED: 5/13/2002
SURFACE ELEVATION: T fest LOGGED BY: B. Hawkins
A i u
o W g © Standara Penetration Tesl
i @ < ] [
o '; % = o 5 = (143 Ib. weight, 3" drop)
5 =z o g f 2 A Blows per foot
] b L w ul .,
T o w ol r % o Es i
[l = B /s C o ] ] 2 [
oy = OO = = Z 2 T O n g
[ e o * < £ = o w g
ow w = DESCRIPTION [ o £ @] G g 10 a0 30 40 sn 9%
[ W oy mp=v=s " ==}
Hirysayns \.‘\ ACP -~ s s >>_:‘
i nF\f M \5" Medium dense, brown. sandy, fine to coarse GRAVEL, 51583222 i o E
JESUGR T moist 182 151315 P iL
Y L [EASE FILL] NP4 ;

- e o “Medium dense, orown and gray, silty, sandy. fine to coarse © ; o B
PPN Gr | GRAVEL and COBBLES, moist, - E S4 585 A 5
Teijesmi o RN (514 : . Y K
IR Medium dense, brown, sandy, fine to coarse GRAVEL, » AT r
o 0y wnoist. Cobbles noted. . 84 333 s "
T ‘Medium dense, dark gray, slightly silty, sandy, fine to coarse S TS CE =
"Oj Oy GRAVEL, meist, . 1 5.5 P N S P —10
- ‘i >, Loose, dark gray to brown, fine to coarse sandy, fine to T - -
= ML | \coarse GRAVEL, meist. N S L
H/. Very saft, black {o dark brown, slightly sandy SILT, moist ta REH L
- [ wel. Abundant organics. Sand lenses noted. ) - e L
15 — ,a/‘ 'J T - - - - {‘J‘ T [ I - 15
i g/{‘/‘; GG Medium dense, dark gray, silty, clayay, sandy, fine to coarse L;{J 3.7 7-8-9 L

JEs GRAVEL wet. o
25 / ., N . - | :
i % CL | Medium stiff, dark gray, fine sandy CLAY, moist. E 55 258 AL | 4: _________
Y L T -
i .
20 . T i PR PR . - | = A ..... *20
-_1 vy Medium stiff, dark gray, fine to coarse gravelly, sanay, . ? 54 g-7-7 L
] ML | clayey SILT to silty CLAY, moaist. = |
25 o R R T T L
R s ar A o
[ g ")
1 A,
1 % 1 O U T =
30 — . Sl -
| % $-11 255 * T S | 0
B P’ il | B
e ML | Hard, dark gray, fine to coarse gravely, sandy SILT, moist. {0 e "
35 : A
T ( . fsz ez [ A
) P
8 H J J J |53 484544 | i
40 — . —
H Refusalonlarge rock at 38 feet. L 0
4 Ground water at approximately 15 feet, l:
L e e [ F45
50 -~ t50
0 20 40 50 80 100
Water Content (%)
Flastic Limit —&—— Liquid Limit
Natwral Waler Contant
NOTE: This log of subsurface conditions applies enly at the specified location and on the dale indicated
N and therefore may rot necessanly be indicative of olher imes andle- locations. . Vi
l.li'!'{,i‘\ HELMICK ROAD IMPROVEMENTS BH- 8
H\M’\GEOSC[ENCES INC SKAGIT COUNTY, WASHINGTON FAGE: 1 of 1
proJECTNO . 2002078 FIGURE A9

BORING 2072074 GFJ

5202



/BRILL\NG COMPANY: Helocene Drilling
DRILLING METHOCD: Hoflow Stem Auger
SAMPLING METHOD: NSPT/SPT

SURFACE ELEVATICN

t feot

LOCATION: St 54+0G

DATE STARTED: 5/14/2002
DATE COMPLETED: 5/%4/2002
LOGGED BY. B. Hawkins

o DEPTH

il

)
b
<
|
3
=
o Q
a o
IR
I s B
2 H 3 DESCRIPTION
EEN [ oice o
A GP | §" Medium dense, brown, sandy, fine GRAVEL, moist
N L5 [BASE FILL]
© GM | 13" Lonse, dark grav, slity, sandy, fine to ccarse GRAVEL,
5, moist.
[FILL]
ML | Loose o very loose, brown and gray, very silty SAND 1o
I| 8M | sandy SILT, moist. Organics noted.

Tolal depth = 5.5 feet.
MNo ground water seepage observed.

SAMPLE TYPFE

|
4

 NUMBER

SAMPLE

i

8-3

PEN. RESISTANCE

{blows/G inches)

8-5-4

2-3-4

NOTE: This log of subsurface conditions applies oriy at the specfied location and on the date indicated
\k and therefore may not necessanty be indicative of clher times ard/or locations,

OTHER TESTS

GROUNDWATER

Standard Penetration Taest
{140 ib. weight, 30" drop)
4 Blows per foot

a 20 40 B0 80
Water Conlent (%)

P astic Limit |——@—- Liguid Limit

Natural Water Content

"LANA BORING:
WY HELMICK ROAD IMPROVEMENTS BH-9
HWAGEOSCIENCES [NC. SKAGIT COUNTY, WASHINGTON ohGE 1 ot 1
I3 i -
eroJscT No. 2002078 FIGURE. A-10

BORING 2003079 GFJ 512:07



{DPJLUNG COMPANY: Holocens (rifing

LOCATION: Sta58+25

DRILLING METHOD: Hollow Stem Auger DATE STARTED: 5/14/2002
SAMPLING METHOD: NSPT/SPT DATE COMPLETED: 5/14/2002
SURFACE ELEVATION: t fzet LOGGED 2¥%: B. Hawkins
@ o W
2 L g > Standard Penetration Test
5 w 2 2 w w fa
O o = F g 5 = {140 [o. weight, 30" drop)
3 -z = £ L E 4 Blows per foot
= o g1l = = :
T o w i E o Z T
[E—— [oa] %) o Toa ] = [
5% 2 8 2z £ £ € 53
& = L= G £
Sou w2 DESCRIPTION [ o = o) 4 0 10 30 1 40 50 r:: g
TOoF ‘\1"ACP _“j'r _
9 GM j | 4" Medium derse, brown, sanay, fine GRAVEL, moist. i = . L
b | BASE FItL . s
i e —1 -] — RS sz e oA =
Medium dense, brown and gray, silty, sandy, fire to coarse \ : ;
GRAVEL, moisl. Cavbles noted. o (=
SM [FiLL] AR 52 4117 A - —5
T Medium dense, dark brown and gray, silly, graveliy, fine to B
7] coarse SAND, moist to wet. Qrganics/wood roted. _ A -

- ‘ '}f"; 5-2 4-7-6 = -
Wz o i ot A }—10
A 778 - Very soft, blus gray, CLAY, wel. N 84 o : L
= I ‘ SM J Very laose, dark brown Lo dark gray, sarcy SILT to silty = b y C

[ ; = :
(// CL | -SAND, moist. Abundant wood noted. SIS S5 2azia ) A ~
_ M"S_P_ Very soft, dark grav, clavey SAND, wet. Abundant wood. ,-J
R Medium denss, dark gray, fine to coarse gravelly, medium to | : "
19 ‘ [Tl | -coarse SAND, wet, L ' 65 . - 18
. Medium stiff to hara, dark gray, fine to coarse gravelly, r
Al sandy SILT, moist. Some wood noted. N S i I~
! I I “;\" -7 101411 s e [
- fl : T S
20— A —
4 57 . 2
-
25 — - el — 2
| [ﬂ 59 4586 A o s
£ ;
_! | I e E AR : .
30— e e mmabl
1 V810 72640 AW
I L
35 — . [
_ YIS-11 5-8-10 A B °
40 — % 5048
N s-12 21-s0i" L
; Totai depth = 41 feet R :
y Ground wate: seepage abserved at approxomately 10feet. T 2
45 — F— 45
50 — L — L 50
0 20 a0 50 a0 160
Water Content (%)
Plastic Lmit |—&— Liquid Limit
Matural Water Content
NOTE: This log of subsurface sonditions applies orly at the speaifad location ang on the date indicated
\ and therefors ~ay not necessarily be indicative of cther times and/or iccations. A
£Tr BORING:
u]!;!;" HELMICK ROAD IMPROVEMENTS BH-10
HMGEOSCIENCES INC SKAGIT COUNTY, WASHINGTON PAGE: 1 of 1
PROJECT NG 2002079 FIGURE- A-11

BORING 2002075 GP. 812402
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SOIL CLASSIFICATION CHART ADDITIONAL MATERIAL SYMBOLS
DIVISIONS SYMBOLS TYPICAL SYMBOLS TYPICAL
MAJOR GRAPR | LETTER| _ DESCRIPTIONS GRAPH [LETTER DESCRIPTIONS
T " WELL-GRADED GRAVELS. GRAVEL - -':_—*J i
CLEAN GW | sapancuAes - ct Cemeant Concrete
GRAVEL GRAVFLS D rome
AND .
GRAVELLY (UTTLE OR WG FINES) PDORL‘ltuRMDED GRAVELS.
S0ILS GP | SRavEL- saibMTuRES AC Asphalt Concrete
COARSE GR S Wl ; SILTY GRAVELS, GRAVEL - SAND -
GRAINEL MORE THAN 50% A\;’%Es ™ GM SILT MIXTURES CR Crushed Rock/
S0ILS oF Cosse Quamy Spalls
RETM‘PED ON YD, | (AFPATCIABLE AMOUNT Gc CLAYEY GRAVELS, GRAVEL - SANG -
4 SEVE OF FINES) CLAY MIXTURES TDPSO“[
: TS | Forest DufirSod
Sw WELL-GRADED SANDS, GAAVELLY
CLEAN SANDS SANDS
MORLE THAN 508 SAND M
AETAINED OH ND. AND (ATREOR NG HNES} | PDOALY.GRADED SANDS,
00 3IEvE i il BP | eakveivsan 2 Measured groundwater level in
T 2= expleration, well, or piezometer
worgwansew | SANDSWIH 14 d | SM | SLrySaos sao-sur ! Groundwater observed at time of
OF COARSE FINES -1
FRACTION A et exploration
;A&RING NO A (RFPRECIARLE AMOUNT g SC LLAYEY SAMDS, SAND - CLAY
e OF FieR) ) HTURES ==  Perched water cbserved at time of
INORGANIC BILTS, ROCK FLOUR, - expluratlon
{ ML 'ﬁtf_l,’ﬁ‘;s,f#'s"’“'” shoHT ! Moasured free product in well or
g ; INCRGANIC GLAYS OF Low TO - piazometer
SILTS LCLAD LIk~ CL | o oy s ave Eravs,
GRANED s CESS THANE /o Lk lave ‘ :
oL FUTT] oL | SIRRERRREN
Y §
ala ! Stratigraphic Contact
N | | | | M| EESsTARESNen | . Distinct contact betwsen soll strata or
PASBING NO. 200 Iy geologic units
SLTS yos NORGANK: CLAYS O G / Gradual change between soll strata or
Jne GREATER Tham 61 [/ CH 1 plasnamy geologic units
|
N GHCANIC CLAYE AND LTS OF e Approximate location of soll strata
OH | pepiom 76 oM sLasTIoTY change within a geologic soil unit
| -
HIGHLY ORGANIC S0ILS .. l BT | e, YA SOILS Wit

NOTE: Multip'a symbaols ane used to indicate borderline or dual sail classifications

Sampler Symbof Descriptions

2.4-inch 1.D. split barrei
Standard Penetration Test (5PT)
Shelby tube

Pistan

Direct-Push

X IS el W

Bulk or grab

Blowcount is recorded for driven samplers as the number
of blows required to advance sampler 12 inches {or
distante noted). See exploration lag for hammer weight

and drop.

A"P" indicates sampler pushed using the weight of the

drill rig.

Laboratory ! Fietd Tests

NS
S5
MS

NT

Percent fines

Atterberg limits

Chemical analysis

Labaratory compaction fest
Consolidation test

Direct shear

Hydrometar anaiysis

Moisture content

Malsture content and dry density
Organic content

Permaeability or hydraulic conductivity
Pockst penetrometer

Sieve analysis

Triaxial compression
Unconfined compression

Vane shear

Sheen Classification

No Visible Sheen
Slight Sheen
Modarate Sheen
Heavy Shean
Not Testad

NOTE: The reacer must refor to the discussion in the raport texi and the logs of explarations for a proper untderstanding of subsurface condiiions.
Descriptions on the logs apply only at the specific exploration locations and at the time the axplorations were Mada; they are noi warranted to be

representaiive of subsurface conditions at other iocalians or times,

-~

KEY TO EXPLORATION LOGS

T

GEoENGINEERS /J

Figure 3




r"i..

Project Number:  00220-075-01

[ Dt Logged Checked :
Dﬁlféﬁ) 4/1/2005 By u 5. Ramsey By A, McCain
Dt Hoit Drilling (Div. of Boart Drilling Sampiing Large diameter split spoon
Contracior Longyear) Method Mud Rotary Methods sampler
Do None Rammer 300 b hammer/30 Indrop | BOGNS - Truck-mounted B-29 Drill Rig
Total Surtace ; Groundwater
Due:lh i 26.5 Elevation {f) Not determined Levet (. bs) Not Encounterad
Vertical Daturm/ Easting(x):
| Datum Sysiem Northing{y): )
(| SAMPLES h
E @ £ : ‘% OTHER TESTS
Z - ]
_"é 2 g e 2 é B MATERIAL DESCRIPTION m§ __2 AND NOTES
S S5l G |5 (5l8 | =3 25|52
& gle gl flualgla | 3 hg|2D
U o3l &faclEeEg € £ 25| >®
_iErlmije o IZIad]l dd =p|aZ
¥ = GP-GM]  Brown fine to coarse gravel with silt (mediom dense,
| 1o d L moisk) 4
)
.{ L .
o g
3 ER ! [+ g | 45
o g
B =]
ML Gray sandy silt {soft, moist 10 wet)
5 ol n 2 = - No recovery
In I 1 T : [ Gray silty fine sand with occasional gravel (loose, moist | Mo recovery
sl 2 3 Tk to wet) 8 %F=21%
1°“ﬁ 61 3 4 - — 31 BE=70%
{ ;L”]H’ ML Gray fine sandy si i iff,
2l s 5 ay fine sandy silt {medium stiff, wet) a3 | 90 cs
15 121 6 = —
1 - ]
_ 11
1] ML Gray silt with gravel (medium stiff, wei)
m“ﬂ wof 0] 7 = -
5 7 I I
B . - i
o
g 3 [~ —
% 25—% 12| 4 8 - '4
-9
] B L .
« i
g
§
é Note: See Figure 3 for explanation of symbols,
§L J
i LOG OF BORING B-3
o
% Project: Halmick Road tmprovement Project
P G EO E NGINEERS / / / Project Location: Skagit County, Washington . Figure: 4

Sheet 1 of 1 )
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SO CLASSIFICATION CHART

ADDITIONAL MATERIAL SYMBOLS

NOTE: Multipie symbols are Usad io indicate bordetline pr dual soil dassificabions

5 1 T e I

Sampiler Symbol Descriptions

2.4-inch LD. split barrel
étandard Penetration Test (SPT)
Shelby fube

Pistan

Direct-Push

Bulk or grab

Biowcotint is recorded for driven samplers as the number
of biows required {o advance sampler 12 inches {or
distance noted]. See expiorafion fog for hammer weight
and drop,

A™P"indicates sampler pushed using the weight of the
drill dg.

NOTE: The reader must rafar
Descriptions on the logs

apply only at the specific exploration locations and
representalive of subsurface conditions at other jocations or Limes,

-
AJOR DIVISIONS SYMBOLS _| TYPICAL SYMBOLS TYPICAL
W GRAPE | LETTER|  DESCRIPTIONS GRAPH |LETTER DESCRIPTIONS
l P3¢ WELL-GRADED GRAVELS, GRAVEL - I
ctean o[\ 8| GW | sed s €CC | Cememt Concrete
GRAVEL - GRAVELS [ . ;
GR:C"S_LY RITILE OR MO ERES] OOD Gai ap Ewsﬁnamﬁs.
S0ILS °_© | ) AC | Asphalt Concrete
- L i
EOARSE GRAVELS WITH ﬁ M T o SLTY SRAVELS, GRAVEL - SAND -
GRAINED MDRE THAN56% FINES : M4 oM ST MReTiRES CR Crushed Racl/
SOILS OF coanse b Quarry Spalis
FETARED DN HO. | (APPRECIABLE ALOLNT GC CLAYEY GRAVELS, GRAVEL- BAND -
£ SEVE OF FINES) CLAY MIXTURES prsoiif
TS Forest DufffSod
WELL-GRANDDN SANOS, GRAVELLY
SANDS
BIORCE THAN 50% AND ILATLE DR N FINEE]
RETAINER QN ND. HOY POORLY-GRADED SANDS, .-
2 S SS";‘:LS GRAVELLY SAND S E Measured groundwater jevel in
= exploration, well, or piszometer
sWaRE Tk 50w | SANDS WITH TR SANE ST Groundwatar observed at fime of
OF COARSE FINES .
FRACTICH | x exploration
:‘gfg"‘s a4 APPRECIBLE AHOLNT | sC CLAYEY SAHDS, SAND . th Ay .
OF BINES} MIKTURES == Perehed water observed at time of
IHORGANIS SILTS, ROCK, FLOWR, = expjoraﬁoﬂ
ML | CoYer SiTs Wi stasy ! Measured free product in well or
51.TS WDRBMIEACSLHAYE“”YGF Lo TDY - Plammeter
1 i [N ITY, WELL'
Fie a0 ST, Ch | ey e s s
GRAINED CLaYs [
S0IES j oL ORGANE smgs: tlgvnasnlcm
BUTY CLAYS PLASTIS! . 'y
. -~ Stratigraphic Contact
[
| MNORGANIC SILTS, MIZACECUS DR Distinct contaet batween soil strata or
DR THAK S0% l | | MH | nstomcsous STy sos eologic units
PASSINGND, 200 | geolog
mEE SIS vaswar L7 NOREANIE CLAYS OF HiGs! / Gradual change between soil strata or
o vt ramss | % H | elasnemy geclogic units -
[T cavsmmemacs | ———— Approximate location of soll strata
| OH MEDIIW TD HGH ReasTamY change within a geclogic soll unit
=
HISHLY ORGRNIC SOILS —— \ PT | (2 tae s sous wirn

Laboratory  Figld Tests

NS
38
Ms
HS

Parcent fines

Afterberg [mits

Chemical analysis

Laboratory compaction test
Consolidation test

Direct shear

Hydrometer analysis

Moisture content

Moisture content and dry density
Organic comtent

Permeabiliity or hydraulic conductivity
Pockst penetrometer

Sleve analysis

Triaxial compression
Unconfined compression

Vane shear

Sheen Classification

No Visible Sheen
Slight Sheen
Moderate Sheen
Heavy Sheen
Not Testad

te the discussion in the repart text ang the logs of explorations for a proper understanding of subsurface conditions.
2l the time the explorations were made; they are not warrantsd 1o be

KEY TO EXPLORATION LOGS

GEOENGINEERS @

Figure 3




VB _GTTRIT PAOWR220075\01 WORKING\22007507 B.GPJ GEIVG 1.GDT 1242i05

Date Excavated 3/31/2005 Logged by: S. Ramsey
Equipment: _Truck-mounted B-29 Drill Rig Surface Elevation (ff): 238

~
e,

r ™)
o
£ R TESTS
c OTHE
£ 2 MATERIAL DESCRIPTION s ER e
o = @ » | o = @ = AN ES
£8 338 tl5gl 5t 52
o o =]
TR & 158| 6a =3
] 0 N T 1 0y 4 inches of asphalt concrete
| i [ sm \,_ Brown silty fine to coarse sand and pravel {medium dense_moist) (fill) |
| - L i -
235 - - . -
= 5 — prim - — -
. CcL Light browp and gray clay with sand (stiff, moist)
230 A - . -
- 1 0 —I . — -
| _] 2 L | No recovery 4
25 . - - —
- 1 5— p—r - -
1 _:l 3 %; Becomes soft B No recovery J
L . L i 4
230 + - . —~
- 20 — — ~
N _ﬁ 4 " 1 4 Blowcount overstated |
L-215 - - 4 -
I
1 ] SM Gray silty fine to medium sand with occasional grave! (dense, moist to ] 1
) wet) (piacial till)
o 25— — -1
R Ag 5 41 A
. | JRp ] i
Note: See Figire 3 for explanation of symbals,
 — J
f -

LOG OF BORING B-1

Project. Helmick Road improvement Project

G EO E NGINEERS / / / Project Location: Skagit County, Washington Figure: 4

- Project Number: 0220-075-01 Sheet 1 of 2
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V6 _GTTPIT P:AR0220075\01WYORKING\22007507 B.GPJ GENE_1.GDY 12/2/05

Project Number:  0220-075-01

Date Excavated: 3/31/2005 Logged by: §. Ramsey
Equipment: Truck-mounted B-2% Drill Rig Surface Elevation (f): 238
s ]
1= £
E L] 2 ) MATERIAL DESCRIPTION 2| CANbnotes
2. Dol & a8 ER
2 o) @ ® o [=% 5 L 163
ne aglg & 2 E S =
L 10 n L] [GR0] (&)
i GM [~ Tiray silty Tine to Soarse grave] with sand (medium dense, moist fo wet) | |
20 — - J
£ L 4 8 4
—205 . N . —
‘! F | _
35 — = 1
_:F 7 . Becomes denss | s |
—200 B [— B .
- - 1 1
40 I Becomes very d = 1
] 8 Ty gense No recovery
. - ~ -1
~195 - [ 4 -
45 *’E 9 }é W
—190 — I— -
j‘\ _ J
01w T No recovery 1
|
1 1
185 A -
55 ]
-
” )
L.OG OF BORING B-1 {continued)
Project: Helmick Road improvement Project
G EOQ E NGINEERS / : f Project Location: Skagit County, Washington Figure: 4

Sheet 2 of 2




Date Excavated: 3/31/2005 Logged by: S. Ramsey
Equipment: _Truck-mounted B-29 Drill Rig Surface Elevation (ft): 233
\ J
- ™
z
5 g OTHER TESTS
[=] = =
= s o f) _ MATERIAL DESCRIPTION 92 AND NOTES
8% S8z © o3 25
we ALE E s & 2
i ol B 1% 26
AC 2 to 4 inches of asphalt concretce
3 ] GM | Gray silty fine to coarse gravel with sand and occasional cobbles (medium ]
dense, moist} (f1ll)
—230 - g = . 4
! ; q L | ]
’ q
| 5 %j L. - |
| _ﬁ i3 o“ o | 4 1n ]
D 5(
B 4 xollg - 4 i
225 N . —
e
- = b = 1 -
D
- 1 0 — Bg — .
b
X dg 2 T 42 i
. 4 b UC - N b
[ 220 B - : -
o] | “
)é")( |
2 15— Rel'q [_ -_ _ <
3 LY i 10
| ﬂ n )q o _ Overstated i
5 4 A L J ]
P
215 . - . -
ok
| ] afNe - ] 4
M 4
d B
- 20— b ‘?\C - - 1
3 ,ﬂ 4 "‘0< . | No recovery i
o0
b .4
210 . D"( - . -
l__ B ol GP-GM | Gray fine gravel with silt (medinm dease, wet) {alluvium) | ]
o
i 25 of g - I ]
5 i e 17
| i Wl L 4 i
o
| ﬂ o q‘ N § )

5 2 ; L
Note: See Figure 3 for explanation of symbols.

LOG OF BORING B-2

Project: Helmick Road Improvement Project

L G EO E NGINEERS / / / Project Location: Skagit County, Washington Figure: 5

Project Number: 0220-075-01 Sheet10f2 |

V6 GTTPIT PAM022007 S\ 1WWORKING\22007507 B.GPJ GEIVE 1.GDT 12/12105
A




Date Excavated: 3/31/2005 Logged by: S. Ramsey

VB GTTRIT P022007501 WORKINGZ2007507 B.GPJ GENVE 1.GUT 12/12/05

Equipment: Truck-mounted B-29 Dinill Rig Surface Elevation {f): 233
r Y
g
o £
o OTHER TESTS

-f_.;? = |, .:,::: B MATERIAL DESCRIPTION o AND NOTES

3% ZTwle = 23 25

me SLE E SE | 55

& O =0
—205
i | GM [ Gray silty fine to coarse gravel with sand (dense, wet} (glacial till) R
T YW s - NEE |
200 - - ] -
- 35 — — ]
| i 7 b i 6 |
M Gray silty fine 30 medium sand with gravel and occasional cobbles (very
| i P dense, moist to wet) 1 ]
—195 - - y -
B - L j E
- 40 —E . — i 10 |
190 . - n —
- Sum o — 13 |
185 - -
| N J
- 50— 7
s . .
180 . -
- 55— 4
| | 1
\_ »
{ '
LOG OF BORING B-2 {continued)
Praject: Helmick Reoad improvement Project
G EO E NGINEERS / ; / Project Location. Skagit County, Washington Figure: 5

L Project Number; 0220-075-01 Sheet20f2 )






