APPENDIX A

Field Explorations

This appendix documents the processes Hart Crowser used to determine the nature {and quality) of the
soil and groundwater underlying the project site addressed by this report. The discussion includes
information on the following subjects.

B Explorations and Their Locations
B Hollow-Stem Auger Borings
B Standard Penetration Test (SPT) Procedures

Explorations and Their Locations

Observed subsurface explorations for this project included borings HC-1 through HC-2. The exploration logs
in this appendix show our interpretation of the explorations, sampling, and testing data. The logs indicate
the depths where the soils change. Note that the change may be gradual. In the field, we classified the
samples taken from the explorations according to the methods presented on Figure A-1 Key to Exploration
Logs. This key also provides a legend explaining the symbols and abbreviations used in the exploration logs.

Figure 2 of the report shows the locations of explorations as determined by Hart Crowser field staff, based
on approximate distances from existing mapped objects.

Hollow Stem Auger Borings

Two borings designated HC-1 and HC-2 were drilled between July 2 and 30, 2019, using an &-inch-diameter
hollow stem auger and NQ rock coring tools advanced with a truck-mounted drill rig subcontracted by Hart
Crowser. The drilling was continuously observed by a geologic staff member from Hart Crowser and
detailed field logs of the borings were prepared.

Standard Penetration Test (SPT) Procedures

Using an SPT sampler, we obtained scil samples in 2.5-foot sampling intervals from depths of 5 to

10 feet bgs and at 5-foot sampling intervals below that depth. The SPT testis an approximate measure of
soil density and consistency. To be useful, the results must be used with engineering judgment in
conjunction with other tests. The SPT (as described in American Society for Testing and Materials

[ASTM] D 1586) was used to obtain disturbed samples. This test employs a standard 2-inch
outside-diameter split-spoon sampler. Using a 140-pound manual hammer, free-falling 30 inches, the
sampler is driven into the soil for 18 inches. The number of blows required to drive the sampler the last
12 inches only is the Standard Penetration Resistance. This resistance, or blow count, measures the
relative density of granular soils and the consistency of cohesive soils. The blow counts are plotted on the
boring logs at their respective sample depths.

Scil samples were recovered from the split-barrel samplers, field classified, and placed into watertight
bags. They were then taken to our soils laboratory for further testing. Laboratory test results are included
on the boring logs.
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Sample Description

Identification of soils in this report is based on visual field and laboratory observations which include density/consistency, moisture conditicn,
grain size, and plasticity estimates and should not be construed to imply field nor laboratory testing unless presented herein. ASTM D 24838
visual-manual identification methods were used as a guide. Where laboratory testing confirmed visual-manual identifications, then ASTM D
2487 was used to classify the soils.

KEY TG EXP LOGS (SCIL/ROCK 1) HAWAII - FAGINTWHC

Relative Density/Consistency Minor Constituents Estimated Percentage
Soil density/consistency in borings is related primarily to the standard Sand, Gravel
penetration resistance (N). Soil density/consistency in test pits and probes is ;race g <5 5
estimated based on visual chservation and is presented parenthetically on Ce‘gbl Bould °
the lods obbles, Boulders
gs. Trace <5
SAND or GRAVEL N SILT or CLAY N Few 5 - 10
Relative Density  (Blows/Foot) Consistency {Blows/Foot) 'E-;'giife ;g - f—;g
Very loose 0to 4 Very soft 0to 1
Loose 5 1010 Soft 21 4
Medium dense 11 30 Medium stiff 51t 8 Soil Test Symbols
Dense 31 050 Stiff 9 015 oF “ T —
Very dense >50 Very stiff 16 to30 2 eroenttassng xo. Ieve
Hard >30 AL Alterberg Limits (%)
—  Liguid Limit (LL)
H Water Content (WC)
Moisture . Plastic Limit (PL)
Dry Absence of moisture, dusty, dry to the touch ) )
Moist Damp but ho visible water giuc 8h3m';?§|mag§!3 s iciliirrinedi )
P i onsolidate isotropic Undrained Compression
Wet Visible free water, usually scil is below water table RN Consoitated Aniseiropic Undrainba Extension
CBR California Bearing Ratio
CIDC Consolidated Drained Isotropic Triaxial Compression
USCS Soil Classification Chart (ASTM D 2487 CluC Consolidated Isotropic Undrained Compression
( ) - CKODC Consolidated Drained k0 Triaxial Compression
Major Divisions Symbols Typical CKODSS  Consolidated kO Undrained Direct Simple Shear
Graph | USCS Descriptions CKOUC  Consolidated kO Undrained Compression
Well-Graded Gravel, CKOUE Consolidated ki Undrained Extension
Clean [a .' Gw Well-Graded Gravel with Sand CRSCN Constant Rate of Sirain Consolidation
(<(53f/3\;i|5) P BBl Dss Direct Simple Shear
%% fines, oorly Graded Gravel; . :
o GP j DT In Situ Density
o[y Pt G bistavshwilhy Sand GS Grein Size Classification
Gravel GW.-GM Well-Graded Gravel with Silt; HYD Hydrometer
and o Well-Graded Gravel with Silt and Sand ILCN Incremental Load Consolidation
Gravelly ) KOCN ko Consolidation
. Well-Graded Gravel with Clay,; -
Soils Gravels |® GW-GE Well-Graded Gravel with Clay and Sand Il:fC EOIFSfaCT Hzalg Permgfli_?;{hfy
Brit : alling Head Permeabili
50520‘;?&?,39 (5-12% fies)p GP-GM Paorly Graded Gravel with Silt; MD Moisture Density Relationship
Eraction a Poory Graded Gravel with Silt and Sand oG Organic Content
Retained on < GP-GC Poarly Graded Gravel with Clay, oT Tests by Others
No. 4 Sieve a Poorly Graded Gravel with Clay and Sand| P Pressuremeter
b o Sty Grawel, E::I,D Eh&f{oi;)gizafi?n Detfector Reading
Coarse Gravels with| o Silty Gravel with Sand QURELT Chelromelor
Grained Fines 5G Specific Gravity
éﬁr;inls (>12% fines) ac Clayey Gravel, TRS Torsional Ring Shear
Clayey Gravel with Sand TV Torvane
More than 50% Well-Graded Sand: uc Unconfined Compression
;é&ﬁﬁ"i Sands with W Waell-Graded Sand with Gravel uuc Unconsolidated Undrained Triaxial Compression
few Fines V8 Vane Shear
No. 200 Sieve {<5% fines) Poorly Graded Sand; 3
sP Poorly Graded Sand with Gravel WG Water Content (%)
Sand Hewam Wel-Graded Sand with Silt
Siwéy . ® Well-Graded Sand with Silt and Gravel Grou ndwater |ndicat0rs
h ] Well-Graded Sand with Glay;
Soils o G SWLSC | 1 Graded Sand with Oy ard Gravel Y Groundwater Level on Dats or At Tims of Driling (ATD)
More than | (5-12% fines) Ho Poorly Graded Sand with Silt; 1 Groundwater Level on Date Measured in Piezometer
SOV;rr;fcﬁgnarse HE SP-SM Poorly Graded Sand with Silt and Gravel ~
£ G dwater S t Pit:
Passing No. 4 | g Poorly Graded Sand with Clay; ? roundwater Seepage (Test Pits)
Sieve Poory Graded Sand with Clay and Gravel
Sands with M Silty S e
Fines e S — Sample Symbols
(=12% fines) [rh &y SC ayey Sand,
Clayey Sand with Gravel g 1.5" |.D. Split Spoon I:I Rock Core Run @ Grab
ML e B 325 o0, spitspoon 7] soric core [0 cuttings
Silts s oy
gl Modified California .
Fine Grained Elastic Silt; Elastic Silt with Sand or Thin-walled Sampler | Bl Push Probs
meSdrlaSme ML Gravel, Sandy or Gravelly Elastic Silt Samgler m
o Silty Clan Silty Clay; Silty Cl ith Sand or G l;
Mrgfeh;g?gnﬁa? Yo {based on A);tsrbgq;r Limls) oML | S g?{ave‘l\i Uragavgdy Sﬁtr;r Cﬁ;y e we" Sym bols
Passing No. 200 cL Lean Clay; Lean Clay with Sand or Monument —@a
Sieve ” Gravel; Sandy or Gravelly Lean Clay Surface Seal —
AYS q
¥ cH Fat Clay; Fat Clay with Sand or Bentonite Seal L glgl;al
Gravel; Sandy or Gravelly Fat Clay Well Casi able
LA L - ——— ell Casing .
ogemes [ oLIOH | Qe e o Sand Pack——| Wi
Highly Crganic ale o) et Peat - Decornposing Vegetation - Wel Tip or Slotted Screen Piezometer
(>50% organic matenal) i Fibrous to Amorphous Texture (VP)
Slough
] Project:  Waa Street Kal Hwy Traffic Signal :
] I e 7 Key to Figure  A~1
Location: Expl fi L
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Rock Descriptions

5 -| BASALT o2 FINGER CORAL

1 L

OC BOULDERS T LmesTone

I I

A A .....

A A | BRECCIA 111111 SANDSTONE
XOX X X X

x| CLINKER x % x| SILTSTONE
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Rock Fracture Characteristics

Term Description
Massive Greater than 24 inches apart
Ffalic%ttrlgd 12 to 24 inches apart
I\g?:;rj:séy 6 to 12 inches apart
F?;gfj!g 4 3 to 6 inches apart
Eé‘é?&fgj Less than 3 inches apart

Scale of Relative Rock Weathering

Term Description

Unweathered Rock shows no sign of discoloration or loss of strength.

Wilelgl'}:gryed Slight disceloration inwards from open fractures.

Moderately
Weathered

Discoloratioh throughout and noticeably weakened though not able to break by hand.

Highly
Weathered

Most minerals decomposed with some corestones present in residual scil mass. Can be broken by hand.

V%ﬁﬁl’?gfleyd Saprolite. Mineral residue completely decomposed to soil but fabric and structure preserved.

Scale of Relative Rock Hardness

Term

Field Identification

Very Soft

Crumbles under hammer blow. Can be peeled and carved by knife. Can be indented by finger pressure.
Example: Saprolite

Soft

Can be indented by che hammer blow. Can be scraped or peeled by knife. SPT can penetrate by ~100 blows per foot.
Example: Weathered rock, chalk-like coral reef

Medium Hard

Can be broken by one hammer blow. Cannot be scrape by knife. SPT may penetrate by ~25 blows per inch with bounce.
Example: Porous rock such as clinker, cinder, and coral reef

Hard

Breaks with some difficulty after several hammer blows.
Example: Vesicular, vugular, coarse-grained rock

Very Hard

Breaks with difficulty after several "pinging” hammer blows.
Example: Dense, fine grain volcanic rock

KEY TG EXP LOGS (SCIL/ROCK 2) HAWAII - FAGINTWHC

Project: Waa Street Kal Hwy Traffic Signal Key to Figure A-1

HARTCROWSER | Project No.: 3140-018-002

Location: f
Exploration Logs | sheet 20f2




HC BORING LOG - JAGINT'HC _LIBRARY.GLB - 8/4/18 13:38 - FANOTEBOOKS3140018002 AECOM-WAA STREET-KAL HWY TRAFFIC SIGNAL\FIELD DATAPERM GINT 3140018002-BL.GP. - kzl

Date Started: 7/2/19

Logged by: S. Ueno

Date Completed: 7/30/19
Checked by: J. Jacobe
Location: Lal: 21.276178 Long: -157.763959 (WGS 84)

Drilling Contractor/Crew: Valley Well Drilling, LLC / Steve & Drew

Drilling Method: Hollow Stem Auger

Rig Model/Type: Mobile B-57 / Track-mounted drill rig

Ground Surface Elevation: 10 feet (NAVD 88) Hammer Type:

Comments:

Hammer Weight {pounds): 140

Measured Hammer Efficiency {%): NA

Total Depth: 25 feet

Hole Diameter: Casing Diameter: NA

Hammer Drop Height {inches): 30

Depth to Groundwater: Not Identified

Sample Data
T
S gl § 23 Material WG (%) 5
§ £ 21148 p Description o <
g = g 28l piter | B =
o @ 2 8| B Number @
] f;‘ n% é £l 8| Tests g 5 A SQ(I:T N \;glue “ DO_
- Asphalt (3-nch thick)
B ] o[y POORLY GRADED GRAVEL WITH SILT (GP-GM}, medium dense, gray to  f-«--eeeefvrefraofiran. -
DT brown, moist. [FILL]
i 19 H. o °W POORLY GRADED GRAVEL WITH SILT (GP-GM), trace sand, very dense, | | | 777777 |
i 4 BIAse  we  lo(h graytobrown, moist, coralinegravel. b b ® 4+
2 : o2 63/10"
i 4o Rele 82 a
1% | TUFF, moderately weathered, medium hard, olive, poarly lithified volcanic | ol FST 4
[ 5 15 X% 16| 53 Frash, tace sand, tacesit. .~ _ 2
i JoaT \CORAL, severely fractured, moderately weathered, medium hard,tan ;| t 1 | . . 8510
46 Z =z 54 SANDY SILT WITH GRAVEL (ML), hard, maist, interbedded with layers of
B | 50 sand. 50/1"
omse WO ® b A
i T o9 e 50/1st 3"
| 42087 g 0 SILTY GRAVEL WITH SAND (GM), very dense, tan to light brown, wet, fine | . 1. ... U S .
24 MNEN7 wo 53 tocoarse sand, fine gravel. (]
[ o O ), 74111
g
i _ 11 I o (. . N— L
pN
| . 0( ................................... —
9 |
| | SN LS Saes SRS S Sy L
| |17 . o POORLY GRADED SAND WITH GRAVEL {SP), dense, tan, wet, partially — t.. L. . |......L......L..... L
17 10818 weo lithified, with coral fragments. ® A
Lo 45 18 85 15
B 19 & POORLY GRADED SAND (SP), loose, tan, wet, fineto coarsesand. L L. .l .. b ... L
g @18 B8 POORLY GRADED SAND (SP), loose, tan, wet, fine sand, partially lithified. A
| S 29 o 8 20
B 18} . POORLY GRADED SAND (5P), dense, tan, wet, finetocoarse sand. 1.0l 0....1....] L
6 %|18 58 A
| 10 27 il 33
i Bottom of Borehole at 25.0 feet. =

General Notes:

1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Material stratum lines are interpretive and actual changes may be gradual. Solid lines indicate distinct contacts and dashed lines indicate gradual or approximate contacts.
3. USCS designations are based on visual-manual identification {ASTM D 2488), unless otherwise supported by laboratory testing {ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling/excavation {ATD) or for date specified. Level may vary with time.
5. Location and ground surface elevations are approximate.

1} Project:  Waa Street Kal Hwy Traffic Signal :
AN Locjation' & ? Boring Log
HARTCROWSER | Project No.: 3140-018-002 HC-1
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Date Started: 7/30/19

Date Completed: 7/30/19

Drilling Contractor/Crew: Valley Well Drilling, LLC / Steve & Drew

Logged by: S. Ueno Checked by: J. Jacobe Drilling Method: Hollow Stem Auger
Location: Lal: 21.276218 Long: -157.763470 (WGS 84) Rig Model/Type: Mobile B-57 / Track-mounted drill rig
Ground Surface Elevation: 10 feet (NAVD 88) Hammer Type:
Comments: Hammer Weight {pounds): 140 Hammer Drop Height {inches): 30
Measured Hammer Efficiency {%): NA
Hole Diameter: Casing Diameter: NA
Total Depth: 18.5 feet Depth to Groundwater: Not Identified
Sample Data
3
= B o Material g
s 2| & 5 c i 8
S | 3| |ss 5 Description =
© £ &) a2 = =
& 2| 2 935 Number 5 =
o & | & |[Eglg) e | @ A SPT N Value &
m |2 &8 Tests 0] 10 20 30 40
-0 W Asphalt {3-inch thick) ] g
SgrAspmalt@inehabicy A
| ol 5 1\02’12“%9*(@@@['0@ 7777777777777777777777 f', ................................... L
o[y "Ease apgregate Bnehthick) ...
i B POORLY GRADED GRAVEL (GP), tan, maist, corallineg gravel and rubble. 177777y I
(=}
|-- = - o Q ................................... —
i i S OO SUUOO0 AUUOOS SOOOON O i
o L]
Lo 5 55 CORAL, sevarely fractured, moderately weathered, medium hard, tan. 5
Sleo| s+ POORLY GRADED SAND WITH GRAVEL {SP), tan, wet, fine to coarse
B e sand, with coralline fragments_ ................................... -
B - L R n e S S S R L
o 104 | 10
FHEL 52
-0 15— El4s| s3 15
B o N Seaiis il s Sall S L
| | 10 ("_E) 18 54 W POORLY GRADED GRAVEL WITH SILT (GP-GM), tan, wet, coralline  §  F.. 4. L. A
50 olh gravel. . 60
B - Bottom of Borehole at 18.5 feet. r
S 20 20
-2 95 25

General Notes:

1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Material stratum lines are interpretive and actual changes may be gradual. Solid lines indicate distinct contacts and dashed lines indicate gradual or approximate contacts.
3. USCS designations are based on visual-manual identification {ASTM D 2488), unless otherwise supported by laboratory testing {ASTM D 2487).

4. Groundwater level, if indicated, is at time of drilling/excavation {ATD) or for date specified. Level may vary with time.
5. Location and ground surface elevations are approximate.
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AN Locjation' & ? Boring Log
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