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1.0   Introduction 
This report presents and summarizes the geotechnical data obtained as part of the Request for Proposals 

(RFP) stage of the Design/Build process for the U.S.97/U.S. 20 Bend North Corridor project. The data 
acquired during the field investigation were based on the project understanding at the time. Initial project 
alignments and concepts were provided by WSP, a consultant to ODOT. The exploration program was laid 

out using WSP and ODOT’s project understanding as of April 2021. The project area is shown in Figure 1. 
The purpose of this report is to provide preliminary, factual geotechnical information for conceptual design 
guidance, preliminary project estimating, and risk evaluation at an early project stage. The subsurface 
exploration and laboratory testing results presented here are intended to supplement design efforts, but are 

not intended to be sufficient for design.  
 
The data in this report include boring logs (Appendix A) and laboratory test results (Appendix B) from the 

subsurface exploration described in Section 3. All new data collected for this report follows ODOT standards 
based on the GDM. Historical data (Appendix C) from previous ODOT projects in the area have also been 
provided. The data included in Appendix C only represents the conditions at the time the data were collected 

and may not meet contemporary ODOT subsurface exploration requirements and reporting standards; 
therefore these data are included for reference only and should only be used to supplement the design 
investigation required by the GDM. 

2.0   Site Description  
The project is located in Northern Bend in an area that is currently contains various commercial and retail 
properties. In this area uncontrolled fills have been used to level large parcels of land. These fills can contain 
rubble varying from basalt cobbles and boulders, to concrete, and rebar; as seen both exposed at the surface 

and through subsurface exploration. Voids may also be present within these fills. The contacts with the 
underlying soil and rock are often variable.  
 

Shallow basalt bedrock is common in the project area, with several outcrops appearing along the proposed 
alignment. The basalt is described in greater detail in Section 4, however, the nature of basalt is variable. 
While the basalt bedrock may be rippable in some areas, agency experience indicates that controlled blasting 

is often required to excavate the basalt efficiently.  
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3.0   Subsurface Exploration  
The preliminary subsurface exploration for the design phase of the U.S. 97 / U.S. 20 North Corridor project 

was completed May 3 - 20, 2021 by Crisman Pacific Strata Drilling (CPSD) under Procurement No. GEO4-
2021-02. Drilling locations and depths were determined in advance of the exploration based on the anticipated 
site conditions and the proposed preliminary design plans available at the time. A one-call utility locate request 

was submitted to the Oregon Utility Notification Center on April 15, 2021 (Ticket No. 21108054), and 
underground utilities within 25 feet of each borehole location were located by the private utility locate company 
Advanced Underground Utility Locating (AUUL) on April 21, 2021. The location(s) of individual borings were 
subsequently adjusted within the locate area as needed to avoid potential utility conflicts and advance the 

drill hole(s) to the required exploration depth. The exploration area included highway right of way (R/W), 
ODOT-owned land, and private property on U.S. 97 extending from approximately MP 134.02 in the north to 
MP 135.04 at Empire Ave. in the south and on U.S. 20 from MP 17.47 at Cooley Road in the north to MP 

18.46 in the south. Final drill hole locations are shown on the attached figures (Figures 1 – 4). Note that 
proposed boring NCGDR-15 was omitted from the drilling program due to right of entry limitations. 
 

A track-mounted CME 850 drill rig was used to advance a total of twenty-two (22) geotechnical borings 
(NCGDR-01 through -23) from the ground surface to depths ranging from 12.5 to 35.0 feet below ground 
surface (bgs) using 8.5-inch Hollow Stem Augur (HSA) or 4.875-inch mud rotary drilling methods and Type 
HQ triple tube wireline rock coring assembly. Standard penetration tests (SPTs) were performed at 2.5-foot 

intervals to bedrock using an automatic trip hammer in general accordance with ASTM D1586. All SPT and 
rock core samples were visually classified and described in the field by the ODOT Region 4 engineering 
geologist in general accordance with the ODOT Soil and Rock Classification Manual. Whenever water that 

was added to the hole during drilling was retained by the formation, the water level was measured upon 
completion of drilling activities and at regular intervals thereafter as permitted by drilling progress. The 
subsurface hydrologic conditions encountered in the project vicinity are briefly summarized in Section 4.1. 

Final exploration logs are attached to the Geologic Data Report in Appendix A. 
 

4.0   Geology 
The generalized stratigraphy within the exploration area consists of variable thicknesses of granular 
uncontrolled fill and/or unconsolidated native silty sand topsoil derived from volcanic ash and weathered 
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pyroclastic material (USCS Classification: SP, SP-SM) overlying basalt bedrock, which was encountered in 
all borings at depths ranging from 2.0 - 20.0 feet bgs across the exploration area. Regional geologic mapping 

indicates that the bedrock unit within the U.S. 97 / U.S. 20 North Corridor project area is comprised of basaltic 
lava flows from the Newberry volcano (Qbn)1. This Quaternary-age unit erupted from vents on the northern 
flank of Newberry volcano and flowed north, covering a broad geographic area east of the Deschutes River 
that includes much of Bend and Redmond. 

 
The relatively thick deposits of uncontrolled fill encountered at many of the drill hole locations, including 
NCGDR-07 through -13 and NCGDR-17 through -20, were notable due to the predominance of cobble and 

boulder-size basalt rubble and the occasional presence of voids and/or loose unconsolidated material within 
the respective fill deposits. The abundant large basalt clasts in the fill material often resulted in SPT refusal 
or artificially inflated blow counts and poor sample recovery. Deleterious fill materials, including wood, metal, 

concrete rubble, and/or other building materials, were encountered immediately below the ground surface at 
NCGDR-13, NCGDR-14, and NCGDR-19 and could be present at varying depths and locations elsewhere 
within the uncontrolled fill unit.   
 

NEWBERRY BASALT 
The Newberry basalt rock fabric is predominantly gray and slightly weathered to fresh. Qualitative field 
strength testing of intact rock core indicates a hardness of R3 to R4; occurrences of moderately to highly 

weathered rock were associated with discrete, localized zones of red, highly vesicular to scoriaceous, and 
occasionally brecciated basalt that were encountered at and around interpreted flow contacts. The abundance 
and size of vesicles was observed to vary both within and between flows, from some vesicles (5 – 25%) to 

highly vesicular (15 – 50%) to locally scoriaceous (≥ 50%) and from pinhole (<1∕16”) to roughly equal to the 
core diameter (<2 ½”) in size. Vesicles ¼” – ¾” in size or larger were common throughout the unit and 
sometimes appeared to be coated with silty residue and/or mineralized infill. Small voids or cavities (generally 
≤1.0’ vertical) were encountered in some boreholes and were associated with highly vesicular rock where 

large-diameter vesicles were predominant. 
 

                                                 
1 Sherrod, D. R., Taylor, E. M., Ferns, M. L., Scott, W. E., Conrey, R. M., & Smith, G. A. (2004). Geologic map of the 
Bend 30- x 60-minute Quadrangle, Central Oregon. U.S. Department of the Interior, U.S. Geological Survey. 
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The unit exhibits very close to moderately close discontinuity spacing (<0.1’ to ≤ 3.0’), although instances of 
wide joint spacing (>3.0) were encountered over some core intervals. Joints and fractures were typically less 

than ~1∕16”in aperture and often contained brown silty (occasionally sandy or clayey) residue or infill, 
mineralization, staining, or slight alteration. Trace organic root material was occasionally observed ingrown 
into some joints and/or vesicles. Field estimates of the Geological Strength Index (GSI)2 of the rock mass 
indicate a range of 20 – 90; rock at the lower end of the range was typified by a disintegrated or brecciated 

texture associated with very close discontinuity spacing and smooth and/or infilled joints and fractures, while 
rock at the upper end of the range was characteristically dense and competent, with a massive texture, 
moderately close to wide discontinuity spacing, rough to slightly smooth joint and fracture surfaces, and trace 

to no infill – these core specimens also tended to be less vesicular than rock with lower GSI ratings, which 
was often highly vesicular (15 – 50%). 
 

UNCONTROLLED FILL 
Uncontrolled fill deposits within the exploration area were observed to contain a variety of disturbed, 
unconsolidated coarse-grained soil types, including non-plastic silty sand, sand with silt and gravel, poorly 
graded gravel with sand, and silty gravel (USCS Classifications: SM, SP-SM, GP, GP-GM, respectively) in 

addition to boulder and/or cobble-size clasts, predominantly basalt in composition, which were present in 
varying abundances ranging from ~10% to greater than 50% by volume. Deleterious fill materials, including 
concrete, wood, and metal, were encountered at shallow depths at some locations. The relative in-situ density 

of the uncontrolled fill was highly variable, ranging from very loose to very dense. Voids and/or very loose 
deposits of unconsolidated material were encountered in the uncontrolled fill at some locations, as indicated 
by observed changes in drill action and drill rate and caving or excess backfill volumes during hole 

abandonment. Variable subsurface conditions should be anticipated wherever uncontrolled fill is identified.    
 
AEOLIAN SILTY SAND 
Unconsolidated native silty sand soil (USCS Classifications: SM, SP-SM) was encountered overlying bedrock 

at some locations with the exploration area. The soil is brown, non-plastic, loose to medium dense in-situ, 
and sometimes contains visible pumice or ash, which may appear as light-colored lenticular inclusions within 
the soil matrix.  

                                                 
2 Marinos, Paul, and Hoek, Evert (2000). GSI: A geologically friendly tool for rock mass strength estimation. ISRM 
International Symposium. International Society for Rock Mechanics and Rock Engineering. 
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4.1  Hydrology 
The drilling methods employed during the subsurface exploration, which included mud rotary and wireline 
rock coring, preclude the reliable detection and measurement of groundwater (including perched or ponded 
groundwater) due to the large volume of water and/or drilling fluid pumped downhole at the time of drilling. 

However, groundwater in the U.S. 97 / U.S. 20 North Corridor project area vicinity is known to occur at 
elevations significantly below the maximum depths achieved during the exploration. Regional United States 
Geological Survey (USGS) potentiometric surface mapping of the upper Deschutes Basin suggests that the 
groundwater table is approximately 550 – 650 feet below ground surface in the vicinity of the exploration area, 

with a local flow gradient in the east-northeast direction3. Water well reports filed with the Oregon Water 
Resources Department (OWRD) generally support this mapping data, with first groundwater reported at 
depths ranging from 480 to 775 feet bgs in wells drilled most proximate to the exploration area. Based on this 

information, the water level measurements obtained during the exploration are understood to represent the 
depth(s) at which water and/or drilling fluids that were introduced into the formation at the time of drilling were 
retained in the borehole, rather than the depth to naturally occurring groundwater. 

 

5.0   Laboratory Testing 
 The following laboratory testing was performed by the ODOT Central Materials Lab on selected 

representative soil samples to determine general soil index properties: 
 

• Particle Size Analysis (ASTM C136 - Standard Test Method for Sieve Analysis of Fine and Coarse 
Aggregates) 
 

• Atterberg Limits (ASTM D4318 - Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity 
Index of Soils) 

 

                                                 
3 Gannett, M. W. (2001). Ground-Water Hydrology of the Upper Deschutes Basin, Oregon (No. 4162). US Department  
of the Interior, US Geological Survey. 
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Unconfined compressive strength (UCS) testing was performed on representative intact rock core specimens 
in accordance with ASTM D7012 - Standard Test Methods for Compressive Strength and Elastic Moduli of 

Intact Rock Core Specimens under Varying States of Stress and Temperatures (Method B). Core specimens 
which failed to meet the dimensional requirements for UCS testing or that contained natural fractures or other 
defects that precluded laboratory strength testing were necessarily excluded from the laboratory testing 
sample array. Laboratory testing results are presented in Appendix B. 

 

6.0   Material Sources 
ODOT manages a network of material source properties across the state that are offered for use on 

transportation projects. From these sites, ODOT or contractors working for ODOT obtain needed materials 
for construction, reconstruction, and maintenance of the transportation system.  Based on the concepts for 
the North Corridor project, it appears that the team designing and constructing this project will potentially need 

a source of borrow material for embankments, a place to dispose/stockpile excess excavation that meets the 
definition of clean fill, and a source for high quality aggregate.   

 

ODOT controls several properties that might be considered to meet the material and disposal site needs on 
this project.  ODOT controls a high quality aggregate source referred to as Barr Road (Site N) Quarry (OR-
09-127-4), located 8 miles west of Redmond off Hwy OR126 in Section 13, T. 15 S., R. 11 E. and Section 18, 
T. 15 S., R. 12 E., W.M. ODOT also controls a borrow source known as Peterson Rock Garden (Young’s) Pit 

(OR-09-071-4), located approximately 6.5 miles north of Bend in the SW¼ SE¼ of Section 11, T. 16 S., R. 
12 E., W.M. This source has also been considered for use as a disposal / stockpile location for clean excess 
excavation off of other projects. 

 

7.0   Limitations 
The data presented in this report are representative of field observations and other sources of information, as 

discussed in this report. These data represent only the conditions at the time and place of observation, spatial 
and temporal changes may result in conditions that differ from those observed and discussed in this report. Any 
interpretation or evaluation of this report by individuals outside of the Department is done so at the sole risk of 

that individual. The nature and extent of any variations in subsurface materials or conditions may not become 
evident until construction. The historical data included represents the conditions that existed at the time and 
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may not meet current requirements for data collection. Historical data is to be used as reference only and not 
for design.  

 

Drill hole locations were recorded in the field at the time of drilling using a DT Research DT391-P303 duel 
frequency GNSS module with embedded antenna. Horizontal spatial coordinates (northing/easting) are 
provided in the Oregon Coordinate Reference System (OCRS) Bend-Redmond-Prineville Zone, and all 

elevations are in NAVD 88 with units in U.S. survey feet. A qualitative comparison of the points relative to 
structures and physiographic features observed in the field suggests an acceptable level of accuracy for 
conceptual design applications; however, no guarantee regarding the internal accuracy of the measurements 

or the positional accuracy of the drill hole locations relative to proposed design features is expressed or implied. 

 

The data collected for this report are intended to provide guidance during the initial project stages. The 

exploration is not sufficient for design and it is the responsibility of the Design/Build contractor to acquire the 
data required for design in accordance with the ODOT GDM.  
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8.0   Closure 
Prepared by:   

 
Tom Grummon, P.E.  
Region 4 Geotechnical Engineer 
 

Reviewed by:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Scott Billings, C.E.G 
Region 4 Senior Engineering Geologist 
  

 

 

 

Micah Gregory-Lederer, C.E.G.  
Region 4 Geologist 
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APPENDIX A - Boring Logs 
NCGDR-01 to NCGDR-23 

  



0.0 - 4.0
Silty gravel with
sand, 15 - 25%
cobbles and
occasional boulders;
GM, GP-GM; Brown;
Non-plastic; Dry to
moist; SPT refusal on
basalt clasts, relative
density
indeterminate; (FILL)

4.0 - 19.0
Basalt; Gray; Slightly
weathered; R3; Very
close to moderately
close joint spacing
(<0.1' to ~2.0) with
silty residue infill,
occasionally trace
mineralized infill in
some joints; Some
vesicles to highly
vesicular (15 - 40%),
pinhole to ~3/4"
diameter in size; GSI
25 - 45; (NEWBERRY
BASALT)

X- 1  (0.0-2.5) Silty GRAVEL sand and cobbles (<15%
cobbles); Boulder-size rip-rap located proximate to hole at
surface; GM; Possibly small boulder; (Fill)

N- 1  (2.5-2.6) Silty GRAVEL with sand; GM; Brown; NP;
Moist; Cobbles, possibly boulders not represented in
sample; Some small cobble-sized clasts in auger
cuttings; (Fill)
X- 2  (2.6-3.5) Gravelly fill with cobble and boulder-sized
clasts; Estimated >25% cobble-sized material; (Fill)
C- 1  (3.5-6.5) BASALT; Gray; Slightly Weathered; R3;
Very close to close joint spacing (<0.1' - ~0.5'); Some
staining, trace silty residue in some joints and some
vesicles, trace mineralization; Highly vesicular (~30 -
40%), <1/2" in size; GSI = 30; Drilled through small
boulder over bedrock, represented in C-1 core interval,
discordant with top of bedrock at 4.0' bgs (±0.5'); Some
washout over interval

C- 2  (6.5-11.5) BASALT; Gray; Slightly Weathered to
locally Moderately Weathered; R3; Very close to close
joint spacing (<0.1' - ~0.65'); Silty infill and trace to some
mineralization; Up to ~1/8" joint aperture; Highly vesicular
(25 - 40%), pinhole to ~3/4" diameter in size; Possible
void over interval; GSI = 25 - 30; Some highly fractured
and brecciated core, possibly associated with void

C- 3  (11.5-16.5) BASALT; Gray; Slightly Weathered; R3;
Close to moderately close joint spacing (~0.1' - ~2.0'),
some silty residue infill, trace mineralization; Some
vesicles (>15%) to highly vesicular (<30%),
predominantly 1/16" - 1/4" in size, occasionally large (~1
1/4"); GSI = 45

Begin drilling with 8 1/2"
OD Hollow Stem Auger;
DR slow; DA very rough,
grinding

DA very rough; DR very
slow, grinding

Switch to Type HQ3T
coring assembly at 3.5'
bgs; DR moderately fast,
irregular; DA smooth; No
WR to BOH

DR moderately fast,
irregular; DA smooth; No
WR

Void encountered from
~9.0' to 9.75'; possibly
infilled

DR moderate; DA
smooth; No WR

X1

N1
X2

C1

C2

C3

100

80

84

93

11-50/0"

R3
RQD = 33

R3
RQD = 28

R3
RQD = 82

May 19, 2021

Test Type

U.S. 97 and U.S. 20

CME-850

Start Date End Date

Purpose

County

Driller

May 19, 2021

DRILL LOG
OREGON DEPARTMENT OF TRANSPORTATION

Project

Highway

Hole Location

Equipment

Project Geologist

Typical Drilling AbbreviationsRock Abbreviations

NCGDR-01

PE003210

21229

3546.8'

Hole No.

E.A. No.

Key No.

Start Card No.

Bridge No.

Ground Elev.

Tube Height19.0 ft

216,794.42

Drilling Remarks
LW - Lost Water
WR - Water Return
WC - Water Color
DP - Down Pressure
DR - Drill Rate
DA - Drill Action

Recorder

Total Depth

249,230.37

Micah Gregory-Lederer

Deschutes

Geotechnical

Jeff Crisman/CPSD

Micah Gregory-Lederer

U.S. 97/U.S. 20 Bend North Corridor

2

Shape
Pl - Planar
C - Curved
U - Undulating
St - Stepped
Ir - Irregular

"A" - Auger Core
"X" - Auger
"C" - Core, Barrel Type
"N" - Standard Penetration
"U" - Undisturbed Sample
"T" - Test Pit

Discontinuity
J - Joint
F - Fault
B - Bedding
Fo - Foliation
S - Shear

Northing: Easting:

Page of1

Surface Roughness
P - Polished
Sl - Slickensided
Sm - Smooth
R - Rough
VR - Very Rough

Drilling Methods
WL - Wire Line
HS - Hollow Stem Auger
DF - Drill Fluid
SA - Solid Auger
CA - Casing Advancer
HA - Hand Auger

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
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C- 4  (16.5-19.0) BASALT; Gray; Slightly Weathered; R3;
Close joint spacing (~0.2' - 1.0'); Trace mineralized infill;
Some vesicles (15 - 25%), pinhole in size to occasionally
large (~3/4"); GSI = 45

(19.0) Bottom of Hole Ponded water from
drilling measured at
18.9' bgs at end of
drilling (EOD)

C4 100 R3
RQD = 96

Project Name U.S. 97/U.S. 20 Bend North Corridor Hole No. NCGDR-01 Page of2 2

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
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0.0 - 2.0
0.6' Gravel base
aggregate over 1.4'
gravel with silt and
sand; GP, GP-GM;
Gray/brown; (FILL)
2.0 - 17.0
Basalt; Gray; Slightly
weathered; R3; Very
close to moderately
close joint spacing
(<0.1' to 1.8'), often
with silty residue
infill; occasional
staining, trace
mineralized infill in
some joints and
vesicles; Some
vesicles to highly
vesicular (5 - 25%),
pinhole to ~1.5"
diameter in size; GSI
= 35 - 55;
(NEWBERRY
BASALT)

X- 1  (0.0-0.6) GRAVEL; aggragate base course; GP;
(Fill)
X- 2  (0.6-2.0) GRAVEL with silt and sand; GP-GM; (Fill)

N- 1  (2.0-2.2)
C- 1  (2.2-6.5) BASALT; Gray; Slightly Weathered to
Fresh; R3; Close joint spacing (0.2' - 0.95'); Some
staining, trace silty residue infill, trace mineralized infill
coating some joint surfaces; Highly vesicular (~1/16" -
~1.5"), some mineralization in vesicles; GSI = 55

C- 2  (6.5-11.5) BASALT; Gray; Slightly Weathered; R3;
Very close to medium close joint spacing (<0.1' - 1.8');
Stained surfaces, some silty residue infill; Some vesicles
(~5 - 10%) to highly vesicular in upper interval (~25%),
bimodal, pinhole and large vesicles (~1.0" - 1.75")
common; GSI = 55

C- 3  (11.5-16.0) BASALT; Gray; Slightly Weathered; R3;
Very close to close joint spacing (<0.1' to 1.4'); Stained
joint surfaces w/ some silty residue infill common,
occasional trace mineralization; Some vesicles (10 -
15%), locally up to 25%; Predominantly pinhole in size,
occasionally 1/4" and weathered, some silty residue; GSI
= 35

C- 4  (16.0-17.0) BASALT; Gray; Slightly Weathered; R3;
Insufficient run length for joint spacing and
characterization (massive); Some vesicles (5 - 10%),
predominantly pinhole in size, occasionally ~1/8";
Insufficient sample for GSI
(17.0) Bottom of Hole

Begin drilling with 8 1/2"
OD Hollow Stem Auger
at edge of pavement

Switch to Type HQ3T
coring assembly at 2.0'

DR moderate; DA
smooth; WC gray

DR moderate; DA
smooth; WC brown to
gray-brown

DR moderate; DA
smooth WC greyish
brown
Water level consistant at
~4.0' bgs, including
when pumping

DR moderate, DA
smooth

Ponded water from
drilling measured at
12.8' bgs at end of
drilling (EOD), 13.0' bgs
at EOD + 30 mins

X1

X2

N1
C1

C2

C3

C4

100
96

100

100

100

50/3"
R3

RQD = 82

R3
RQD = 72

R3
RQD = 67

R3
RQD = 100

May 14, 2021

Test Type

U.S. 97 and U.S. 20

CME-850

Start Date End Date

Purpose

County

Driller

May 14, 2021

DRILL LOG
OREGON DEPARTMENT OF TRANSPORTATION

Project

Highway

Hole Location

Equipment

Project Geologist

Typical Drilling AbbreviationsRock Abbreviations

NCGDR-02

PE003210

21229

3539.3'

Hole No.

E.A. No.

Key No.

Start Card No.

Bridge No.

Ground Elev.

Tube Height17.0 ft

217,352.46

Drilling Remarks
LW - Lost Water
WR - Water Return
WC - Water Color
DP - Down Pressure
DR - Drill Rate
DA - Drill Action

Recorder

Total Depth

249,237.24

Micah Gregory-Lederer

Deschutes

Geotechnical

Jeff Crisman/CPSD

Micah Gregory-Lederer

U.S. 97/U.S. 20 Bend North Corridor

1

Shape
Pl - Planar
C - Curved
U - Undulating
St - Stepped
Ir - Irregular

"A" - Auger Core
"X" - Auger
"C" - Core, Barrel Type
"N" - Standard Penetration
"U" - Undisturbed Sample
"T" - Test Pit

Discontinuity
J - Joint
F - Fault
B - Bedding
Fo - Foliation
S - Shear

Northing: Easting:

Page of1

Surface Roughness
P - Polished
Sl - Slickensided
Sm - Smooth
R - Rough
VR - Very Rough

Drilling Methods
WL - Wire Line
HS - Hollow Stem Auger
DF - Drill Fluid
SA - Solid Auger
CA - Casing Advancer
HA - Hand Auger

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
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0.0 - 6.0
Gravel with silt, sand,
and some cobbles;
GP, SP-SM; Brown;
Non-plastic; Dry to
moist; Loose to
medium dense;
(UNCONTROLLED
FILL)

6.0 - 31.0
Basalt; Gray to
red/gray at and
around flow contact
at 25.3'; Slightly
weathered with
discrete moderately
weathered zones; R3
- R4; Very close to
moderately close
joint spacing (<0.1' to
1.8'); Some silty
residue infill,
staining, and trace
mineralized infill in
some joints and
vesicles; Some
vesicles to locally
scoriacious (5 - 60%),
pinhole to ~1.5"
diameter in size; GSI
= 20 - 60;
(NEWBERRY
BASALT)

X- 1  (0.0-2.5) GRAVEL with silt and sand; GP; (Fill)

N- 1  (2.5-4.0) GRAVEL with silt, sand, and some cobble
sized clasts; (Fill)

X- 2  (4.0-5.0)

N- 2  (5.0-6.4) Silty SAND; SM; Brown; Nonplastic; Moist;
Over BASALT; Gray; R3; Highly to Moderately
Weathered; Some vesicles (~20%); Top of Bedrock at
6.0' bgs; (Fill over Bedrock)

C- 1  (6.4-11.0) BASALT; Gray; Slightly Weathered; R3;
Very close to close joint spacing (<0.1' - ~1.0'); Some silty
residue infill, trace mineralization on some fracture
surfaces; Highly vesicular (~25 - 40%) ~1/8" to large
(~1.0" diameter); Highly fractured locally over interval;
GSI = 20 - 25

C- 2  (11.0-16.0) BASALT; Gray; Slightly Weathered;
Very close to moderately close joint spacing (<0.1' to
1.4'); stained joint surfaces common, trace silty residue
on some joint surfaces, predominantly no infill; Highly
vesicular to some vesicles (15 - 50%), slight decrease in
size and abundance with depth, predominantly pinhole in
size, some large (> core diameter); GSI = 50

C- 3  (16.0-21.0) BASALT; Gray; Slightly Weathered;
R3-R4; Close to moderately close joint spacing (~0.4' -
~1.8'); Trace silty residue, some staining on joint
surfaces; Highly vesicular (~25%) in upper interval, <1/4"
in size, decreasing to ~5% in lower interval,
predominantly pinhole to <1/8" in size; GSI = 60

Begin drilling with 8 1/2"
OD Hollow Stem Auger;
DR slow; DA very rough

DR moderate; DA
slightly rough

Switch to Type HQ3T
Core at 6.0' (top of
bedrock); DR moderate;
DA smooth; WC brown

LW at 9.0' bgs

DA smooth; DR
moderate; no WR

DR moderate; DA
smooth

X1

N1

X2

N2

C1

C2

C3

40

73

100

100

18-8-6

2-3-50/5"

R3

RQD = 86

R3-R4
RQD = 76

May 17, 2021

Test Type

U.S. 97 and U.S. 20

CME-850

Start Date End Date

Purpose

County

Driller

May 17, 2021

DRILL LOG
OREGON DEPARTMENT OF TRANSPORTATION

Project

Highway

Hole Location

Equipment

Project Geologist

Typical Drilling AbbreviationsRock Abbreviations

NCGDR-03

PE003210

21229

3534.0'

Hole No.

E.A. No.

Key No.

Start Card No.

Bridge No.

Ground Elev.

Tube Height31.0 ft

217,512.35

Drilling Remarks
LW - Lost Water
WR - Water Return
WC - Water Color
DP - Down Pressure
DR - Drill Rate
DA - Drill Action

Recorder

Total Depth

249,369.76

Micah Gregory-Lederer

Deschutes

Geotechnical

Jeff Crisman/CPSD

Micah Gregory-Lederer

U.S. 97/U.S. 20 Bend North Corridor

2

Shape
Pl - Planar
C - Curved
U - Undulating
St - Stepped
Ir - Irregular

"A" - Auger Core
"X" - Auger
"C" - Core, Barrel Type
"N" - Standard Penetration
"U" - Undisturbed Sample
"T" - Test Pit

Discontinuity
J - Joint
F - Fault
B - Bedding
Fo - Foliation
S - Shear

Northing: Easting:

Page of1

Surface Roughness
P - Polished
Sl - Slickensided
Sm - Smooth
R - Rough
VR - Very Rough

Drilling Methods
WL - Wire Line
HS - Hollow Stem Auger
DF - Drill Fluid
SA - Solid Auger
CA - Casing Advancer
HA - Hand Auger

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
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C- 4  (21.0-25.7) BASALT; Gray to Red; Slightly
Weathered; Very close to close joint spacing (0.1' - 0.8');
Trace silty residue coating some joint surfaces; Some
vesicles (~5%) in upper 1.5', predominantly pinhole in
size, increase in abundance and size with depth to highly
vesicular (~45%) at 25.3' bgs; GSI = 35; Persistant
sub-vertical joint (moderately smooth) captured over
interval; Flow contact observed at 25.3' bgs

C- 5  (25.7-26.0) BASALT; Gray and Red Mottled; Slightly
to Moderately Weathered; R3; Insufficient run length for
joint characterization; Some silty infill of vesicles; Highly
vesicular (~40 - 50%), predominantly ~1/4" in size;
Insufficient length to estimate GSI
C- 6  (26.0-28.3) BASALT; Red/Gray to Gray; Slightly to
Moderately Weathered; R3; Very close to close joint
spacing (<0.4'); Some staining and alteration of joint
surfaces; Highly fractured and brecciated locally; Highly
vesicular (~40%) to locally scoriaceous (~60% vesicles);
GSI = 20
C- 7  (28.3-30.6) BASALT; Gray; Slightly Weathered; R3;
Close to moderately close joint spacing (~0.1' to ~1.1');
Trace silty residue on some joint surfaces; Highly
vesicular (~25%), predominantly 1/4" to 1.5" in diameter;
GSI = 35
C- 8  (30.6-31.0) BASALT; Gray; Slightly Weathered;
R3-R4; Insufficient run length for joint characterization;
Trace silty residue on joint surfaces; Some vesicles (~5 -
10%), pinhole to <1/4" in size; Insufficient core to estimate
GSI
(31.0) Bottom of Hole

Ended core run 3.5"
short due to very rough
DA at bottom of interval;
Highly fractured rock
over interval

DR moderate; DA
smooth

DA rough at 25.3'
DR fast; DA rough
DR moderate to slow;
DA very rough; Core run
stopped at 28.25 over
C-6 interval due to very
rough DA

DR moderate to slow;
DA irregular, smooth
DR fast; DA smooth; No
WR to BOH

Ponded water from
drilling measured at
30.0' bgs 15 and 30
mins after end of drilling
(EOD)

C4

C5
C6

C7

C8

Possible flow contact
at 25.3'

96

100
100

100

100

RQD = 30

R3
RQD = n/a

R3
RQD = 31

R3
RQD = 74

R3-R4
RQD = n/a

Possible flow contact
at 25.3'

Project Name U.S. 97/U.S. 20 Bend North Corridor Hole No. NCGDR-03 Page of2 2

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
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0.0 - 3.0
Silty sand with trace
gravel; SM; Brown;
Non-plastic; Moist;
Loose; (AEOLIAN
SILTY SAND)

3.0 - 27.5
Basalt; Gray to
red/gray at and
around interpreted
flow contact; Slightly
weathered to fresh
with discrete
moderately
weathered zones; R3
- R4; Very close to
wide joint spacing
(<0.1' to >5.0'),
predominantly with
silty residue infill,
staining, and/or trace
mineralized infill,
occasionally no infill;
Some vesicles to
highly vesicular (5 -
50%), pinhole to ~1.0"
diameter in size; GSI
= 45 - 90;
(NEWBERRY
BASALT)

X- 1  (0.0-2.5)

N- 1  (2.5-3.1) Silty SAND with trace gravel; SM; Brown;
Nonplastic; Moist; Loose; Refusal on bedrock; Trace
angular fractured basalt in shoe; Some cobbles over
bedrock contact
C- 1  (3.1-6.5) BASALT; Gray; Slightly Weathered; R3;
Very close to close joint spacing (0.1' to 1.1'); Some silty
residue infill, mineralized infill, ~1/8" aperture; Highly
vesicular (~25 - 40%), predominantly 1/8" -  1/4" in size
with occasional 1/4" - 3/4" vugs; GSI = 50

C- 2  (6.5-11.5) BASALT; Gray; Slightly Weathered; R3;
Very close to moderately close joint spacing (0.1' - 1.3');
Some silty residue infill, trace mineralization in horizontal
joints; Predominantly oriented horizontal and sub-vertical;
Some vesicles (~15%) to highly vesicular (~40%) in
upper interval, decreasing in size and abundance with
depth, pinhole to occasionally large (3/4" - ~1.0"
diameter); GSI = 50

C- 3  (11.5-16.5) BASALT; Gray; Slightly Weathered to
Fresh in lower interval; R3-R4; Very close to moderately
close joint spacing (~0.1'- 2.0'); Trace silty residue and
staining, generally tight aperture (<1/16") especially at
bottom of interval; Highly vesicular in upper 1.2',
decreasing from ~25% to some vesicles (~5% to locally
~25%) in lower interval, predominantly pinhole in size at
depth, occasionally ~1/4" - 1/2" in size; GSI = 70

C- 4  (16.5-21.5) BASALT; Gray; Fresh; R4; Wide joint
spacing (>5.0'); No joints/fractures over interval; Some
vesicles (~5%), pinhole to occasionally ~1/8" in size; GSI
= 90

Begin drilling with 8 1/2"
OD Hollow Stem Auger

Auger refusal; Begin
Type HQ3T Core at 2.5'
bgs
DR moderate; DA
smooth; WC brown

DR moderate; DA
smooth; WC gray

DR decrease over
interval; DA smooth; Full
WR

DR moderate; DA
smooth; WC gray

X1

N1

C1

C2

C3

C4

67

100

100

98

2-50/1"

R3

R3
RQD = 41

R3-R4
RQD = 90

R4
RQD = 100

May 15, 2021

Test Type

U.S. 97 and U.S. 20

CME-850

Start Date End Date

Purpose

County

Driller

May 15, 2021

DRILL LOG
OREGON DEPARTMENT OF TRANSPORTATION

Project

Highway

Hole Location

Equipment

Project Geologist

Typical Drilling AbbreviationsRock Abbreviations

NCGDR-04

PE003210

21229

3532.5'

Hole No.

E.A. No.

Key No.

Start Card No.

Bridge No.

Ground Elev.

Tube Height27.5 ft

217,669.44

Drilling Remarks
LW - Lost Water
WR - Water Return
WC - Water Color
DP - Down Pressure
DR - Drill Rate
DA - Drill Action

Recorder

Total Depth

249,471.03

Micah Gregory-Lederer

Deschutes

Geotechnical

Jeff Crisman/CPSD

Micah Gregory-Lederer

U.S. 97/U.S. 20 Bend North Corridor

2

Shape
Pl - Planar
C - Curved
U - Undulating
St - Stepped
Ir - Irregular

"A" - Auger Core
"X" - Auger
"C" - Core, Barrel Type
"N" - Standard Penetration
"U" - Undisturbed Sample
"T" - Test Pit

Discontinuity
J - Joint
F - Fault
B - Bedding
Fo - Foliation
S - Shear

Northing: Easting:

Page of1

Surface Roughness
P - Polished
Sl - Slickensided
Sm - Smooth
R - Rough
VR - Very Rough

Drilling Methods
WL - Wire Line
HS - Hollow Stem Auger
DF - Drill Fluid
SA - Solid Auger
CA - Casing Advancer
HA - Hand Auger

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
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C- 5  (21.5-26.5) BASALT; Gray to Red-Gray; Fresh to
Moderately Weathered; R3-R4; Very close to moderately
close joint spacing in lower interval (23.6' - 26.5') (<0.1' -
1.1'), moderately close in upper interval (21.5' - 23.6')
(2.1'); No infill; Some vesicles (~5%, predominantly
pinhole size) in upper interval, increasing with depth to
highly vesicular (~25% - 50%) at 23.0' bgs, increasing in
size up to ~3/4"; GSI = 45; Possible flow contact
(gradational) at 23.6' bgs

C- 6  (26.5-27.5) BASALT; Reddish Gray; Slightly
Weathered; R3; Close joint spacing (~0.75'); some
alteration, mineralized infill (~1/8" aperture); Some
vesicles (~20%), pinhole to ~1.0" diameter; GSI = 45
(27.5) Bottom of Hole

DR moderate; DA
smooth

LW over interval, no WR
to BOH

Several inch drop over
interval, possibly small
cavity

DR fast; DA smooth; No
WR

No ponded water at end
of drilling (EOD), hole
drained rapidly at ~24.0'
bgs

C5

C6

Possible flow contact
at 23.6'

98

100

R3-R4
RQD = 64

R3
RQD = 75

Possible flow contact
at 23.6'

Project Name U.S. 97/U.S. 20 Bend North Corridor Hole No. NCGDR-04 Page of2 2

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
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0.0 - 0.2
(ASPHALT)
0.2 - 0.8
Poorly-graded gravel;
(AGGREGATE BASE)
0.8 - 6.0
Poorly graded silty
sand (SM) with basalt
cobbles/boulders;
Augur refused on
coarse basalt
clast(s);
(UNCONTROLLED
FILL)

6.0 - 31.5
Basalt; Gray to
red/gray at
interpreted flow
contact; Slightly
weathered with
discrete moderately
weathered zones; R3
- R4; Very close to
moderately close
joint spacing (<0.1' to
~2.0'), predominantly
with silty residue
infill, staining, and/or
trace mineralized
infill; Some vesicles
to highly vesicular (5
- 40%), pinhole to
~1.0" diameter in
size; GSI = 20 - 55;
(NEWBERRY
BASALT)

X- 1  (0.0-0.2) Asphalt
X- 2  (0.2-0.8) Gravel Base; GP

X- 3  (0.8-1.5) SAND with silt; SP/SP-SM; Brown;
Nonplastic; Dry; Loose; Refusal on boulder/cobble sized
clast at 1.5' bgs
C- 1  (1.5-6.5) 0.75' basalt BOULDER  over 0.75' black
and red scoriaceous basalt COBBLES overlying BASALT
bedrock at 6.0' bgs: BASALT; Gray; Slightly to Moderately
Weathered; R3; Highly vesicular (~35%), vesicles ranging
1/16" to ~ 1/2" in size, silty infill

C- 2  (6.5-11.5) BASALT; Gray; Slightly to Moderately
Weathered; R3; Very close to close joint spacing (<0.1' -
~0.5'); Abundant silty residue coating joint surfaces and
some vesicles, staining common; Highly vesicular (30 -
40%), 1/16" to ~1.0" in size; GSI = 20; Some gravel sized
brecciated clasts

C- 3  (11.5-16.5) BASALT; Gray; Slightly Weathered;
R3-R4; Close to moderately close joint spacing (0.5' -
~2.0'); Some silty residue coating joint surfaces,
occasional trace mineralized infill; Highly vesicular (~25 -
30%) in upper ~1.3' and often large (up to entire core
diameter in size), decreasing in size and abundance with
depth to some vesicles (~5%) at bottom of interval,
predominantly pinhole to ~1/8" in size; GSI = 55

C- 4  (16.5-21.5) BASALT; Gray to Red-Gray; Slightly
Weathered; R3-R4; Very close to close joint spacing
(<0.1' to 1.2'); Stained surfaces, trace silty residue; Some
vesicles in upper 1.0', increasing in size and abundance
over interval to highly vesicular (25 - 40%), commonly
1/4" - 1/2" in size from 17.5' - 21.5' bgs; GSI = 30;
Possible flow contact at ~17.5' bgs

Begin drilling with 8 1/2"
OD Hollow Stem Auger

Auger refusal on large
cobble or small boulder
at 1.5' bgs; Begin Type
HQ3T Core
DR slow for 1.0', fast for
~3.5', moderate for
~0.5'; DA rough to
smooth over interval;
WC = Brown

DR moderate; DA
slightly rough; WC
brown

DR moderate; DA
smooth; WC gray

DR moderate; DA
smooth

Partial returns, LW at
end of C-4 core interval.

X1
X2
X3

C1

C2

C3

C4

Possible flow contact
at ~17.5'

40

60

100

96

RQD = N/A

R3
RQD = 17

R3-R4
RQD = 100

R3-R4
RQD = 42

Possible flow contact
at ~17.5'

May 15, 2021

Test Type

U.S. 97 and U.S. 20

CME-850

Start Date End Date

Purpose

County

Driller

May 15, 2021

DRILL LOG
OREGON DEPARTMENT OF TRANSPORTATION

Project

Highway

Hole Location

Equipment

Project Geologist

Typical Drilling AbbreviationsRock Abbreviations

NCGDR-05

PE003210

21229

3527.3'

Hole No.

E.A. No.

Key No.

Start Card No.

Bridge No.

Ground Elev.

Tube Height31.5 ft

217,858.29

Drilling Remarks
LW - Lost Water
WR - Water Return
WC - Water Color
DP - Down Pressure
DR - Drill Rate
DA - Drill Action

Recorder

Total Depth

249,344.54

Micah Gregory-Lederer

Deschutes

Geotechnical

Jeff Crisman/CPSD

Micah Gregory-Lederer

U.S. 97/U.S. 20 Bend North Corridor

2

Shape
Pl - Planar
C - Curved
U - Undulating
St - Stepped
Ir - Irregular

"A" - Auger Core
"X" - Auger
"C" - Core, Barrel Type
"N" - Standard Penetration
"U" - Undisturbed Sample
"T" - Test Pit

Discontinuity
J - Joint
F - Fault
B - Bedding
Fo - Foliation
S - Shear

Northing: Easting:

Page of1

Surface Roughness
P - Polished
Sl - Slickensided
Sm - Smooth
R - Rough
VR - Very Rough

Drilling Methods
WL - Wire Line
HS - Hollow Stem Auger
DF - Drill Fluid
SA - Solid Auger
CA - Casing Advancer
HA - Hand Auger

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
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C- 5  (21.5-26.5) BASALT; Red-Gray to Gray; Moderately
to Slightly Weathered; R3-R4; Very close joint spacing
(<0.1' - ~1.0'); Some silty residue infill (most abundant in
upper interval), trace mineralized infill and alteration of
some joint surfaces and vesicles; Highly vesicular
(~40%), predominantly ~1/8" in upper interval decreasing
in abundance and increasing in size with depth to some
vesicles (~10%), predominantly pinhole in size,
occasionally ~1.0"; GSI = 25 - 30

C- 6  (26.5-31.5) BASALT; Gray; Fresh; R4; Very close to
moderately close joint spacing (<0.2' axial to ~1.3'); Trace
silty residue, predominantly no infill; Some vesicles (~5 -
15%) , pinhole to <1/4" in size; GSI = 65

(31.5) Bottom of Hole

DR moderate; DA
smooth; No WR

DR moderate; DA
smooth; No WR

No ponded water in hole
at end of drilling (EOD)

C5

C6

88

100

R3-R4
RQD = 21

R4
RQD = 66

Project Name U.S. 97/U.S. 20 Bend North Corridor Hole No. NCGDR-05 Page of2 2

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
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0.0 - 5.0
Silty sand (SM) with
gravel, cobbles and
some boulders, trace
woody organic
debris; Brown; Dry;
Non-plastic;
(UNCONTROLLED
FILL)

5.0 - 14.5
Silty sand with trace
gravel; SM; Brown;
Non-plastic; Dry to
moist; Loose to
medium dense;
(AEOLIAN SILTY
SAND)

14.5 - 29.5
Basalt; Gray to
gray/red; Slightly
weathered with
discrete moderately
weathered zones; R3
- R4; Very close to
moderately close
joint spacing (<0.1' to
2.2') with some silty
residue infill,
staining, and/or trace
mineralized infill or

X- 1  (0.0-2.5)

N- 1  (2.5-4.0) SAND with some silt (0.2') over
concussion fractured basalt GRAVEL (0.4'); SM; Brown;
Nonplastic; Dry; Dense; Sand is fine; Trace organics;
Blow count inflated by cobble to boulder-sized clasts;
Predominantly cobble-sized basalt clasts and soil; (Fill)
X- 2  (4.0-5.0) Auger cuttings predominantly coarse
GRAVEL with some cobble-sized clasts

N- 2  (5.0-6.5) SAND with silt and trace gravel; SP-SM;
Brown; Nonplastic; Dry; Loose; Sand is fine to medium

X- 3  (6.5-7.5)

N- 3  (7.5-9.0) SAND with silt; SP-SM; Brown; Nonplastic;
Dry; Loose; Sand is fine to Medium

X- 4  (9.0-10.0)

N- 4  (10.0-11.5) Silty SAND with trace gravel; SM;
Brown; Nonplastic; Moist; Medium Dense; Sand is fine,
gravel is fine

X- 5  (11.5-12.5)

N- 5  (12.5-14.0) Silty SAND; SM; Brown; Nonplastic;
Moist; Medium Dense; Slight increase in fines with depth

X- 6  (14.0-14.5)

C- 1  (14.5-19.5) BASALT; Gray; Slightly Weathered; R4;
Very close to medium close joint spacing (0.1' - 2.2'); Silty
residue coating some joint surfaces, trace mineralized
infill and staining; some vesicles (5 - ~25%), pinhole to
~3/4" in size;  GSI = 60

C- 2  (19.5-24.5) BASALT; Gray to Red; Slightly to

Begin drilling with 8 1/2"
OD Hollow Stem Auger

DR slow; DA rough

DR moderate; DA rough

DR moderate; DA rough

DA moderate; DA
smooth

DR fast; DA smooth

Switch to Type HQ3T
Core at 14.5' bgs
DR moderate; DA
smooth; WC brown

DR moderate to fast; DA

X1

N1

X2

N2

X3

N3

X4

N4

X5

N5

X6

C1

C2

46

33

80

93

100

92

96

24-19-30

6-3-4

3-5-5

4-8-10

13-9-10

R4
RQD = 66

R3

May 14, 2021

Test Type

U.S. 97 and U.S. 20

CME-850

Start Date End Date

Purpose

County

Driller

May 14, 2021

DRILL LOG
OREGON DEPARTMENT OF TRANSPORTATION

Project

Highway

Hole Location

Equipment

Project Geologist

Typical Drilling AbbreviationsRock Abbreviations

NCGDR-06

PE003210

21229

3528.7'

Hole No.

E.A. No.

Key No.

Start Card No.

Bridge No.

Ground Elev.

Tube Height29.5 ft

217,986.56

Drilling Remarks
LW - Lost Water
WR - Water Return
WC - Water Color
DP - Down Pressure
DR - Drill Rate
DA - Drill Action

Recorder

Total Depth

249,183.85

Micah Gregory-Lederer

Deschutes

Geotechnical

Jeff Crisman/CPSD

Micah Gregory-Lederer

U.S. 97/U.S. 20 Bend North Corridor

2

Shape
Pl - Planar
C - Curved
U - Undulating
St - Stepped
Ir - Irregular

"A" - Auger Core
"X" - Auger
"C" - Core, Barrel Type
"N" - Standard Penetration
"U" - Undisturbed Sample
"T" - Test Pit

Discontinuity
J - Joint
F - Fault
B - Bedding
Fo - Foliation
S - Shear

Northing: Easting:

Page of1

Surface Roughness
P - Polished
Sl - Slickensided
Sm - Smooth
R - Rough
VR - Very Rough

Drilling Methods
WL - Wire Line
HS - Hollow Stem Auger
DF - Drill Fluid
SA - Solid Auger
CA - Casing Advancer
HA - Hand Auger

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
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alteration; Some
vesicles to highly
vesicular (5 - 40%),
pinhole to ~3/4"
diameter in size; GSI
= 25 - 60;
(NEWBERRY
BASALT)

Moderately Weathered; R3; Very close to close joint
spacing (<0.2' - 0.9'); Moderately weathered joint
surfaces, highly stained with some alteration and mineral
crystal growth; Highly vesicular (25 - 50%), locally
scoriaceous (~75%), pinhole to ~1/2" diameter in size;
GSI = 25 - 30; Locally brecciated and very rough texture

C- 3  (24.5-29.5) BASALT; Gray; Slightly Weathered; R3;
Very close to medium close joint spacing, (<0.1' - 1.4');
Staining and <1/8" silty infill in some joints, occasional
infill; Highly vesicular (10 - 25%), pinhole to ~3/4" in size;
GSI = 45

(29.5) Bottom of Hole

smooth; Approx. 3" drop
over interval, possible
small void
LW at 20.0' bgs, no WR
to BOH

Ponded water from
drilling measured at
28.0' bgs at end of
drilling, 28.0' bgs 15
mins after drilling, and
28.0' bgs 30 mins after
drilling

C3 100

RQD = 52

R3
RQD = 70

Project Name U.S. 97/U.S. 20 Bend North Corridor Hole No. NCGDR-06 Page of2 2

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
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0.0 - 10.0
Silty sand (SM) and
angular basalt gravel,
cobble, and
boulder-size clasts;
Brown; Wet (water
added during
drilling); Non-plastic;
Loose to medium
dense;
(UNCONTROLLED
FILL)

10.0 - 10.5
Silty sand; SM;
Brown; Dry to moist;
refusal on bedrock;
(AEOLIAN SILTY
SAND)
10.5 - 25.0
Basalt; Gray; Slightly
weathered to fresh;
R3 - R4; Close to
wide close joint
spacing (0.3' to 4.2')
with some silty to
sandy infill, staining,
and trace organic
root material in some
joints and vesicles;
Some vesicles to
highly vesicular (5 -
25%), pinhole to ~1.0"
diameter in size; GSI
= 50 - 80;
(NEWBERRY
BASALT)

X- 1  (0.0-2.5)

N- 1  (2.5-4.0) No recovery; Cuttings in shoe, single
gravel-sized basalt clast

X- 2  (4.0-5.0)

N- 2  (5.0-6.5) Silty SAND with gravel; SM; Brown; NP;
Wet; Medium Dense; Gravel is basalt clasts; Approx. 0.2'
of cuttings on top of sample; (Fill)

X- 3  (6.5-7.5)

N- 3  (7.5-9.0) GRAVEL with silty sand; GP; Brown-Gray;
NP; Wet to Dry; Very Dense; Concussion fractured
basalt, rock flour, and angular gravel-sized clasts; blow
counts inflated due to presence of cobbles/boulders,
some gravel and silty sand; (Fill)
X- 4  (9.0-10.0)

N- 4  (10.0-10.5) Silty SAND; SM; Brown; NP; Dry to
Moist; Medium Dense; Contains fine lenticular inclusions
of ash or pumice oriented roughly parallel to ground
surface; Native soil overlying basalt bedrock
C- 1  (10.5-11.0) BASALT; Gray; Slightly Weathered; R3;
Insufficient run length for joint characterization, possibly
very close (vertical joint in sample); Silty residue, some
silty infill of vesicles; Highly vesicular (~25%) ~1/16" to
~1/2" in size; Some organics and root material in sample,
ingrown into vesicles
C- 2  (11.0-16.0) BASALT; Gray; Slightly Weathered to
Fresh; R3-R4; Close to wide joint spacing (0.3' - 4.2');
Silty residue coating joint surfaces in upper ~1/4 of run,
some silty infill of vesicles; Highly vesicular in upper 2.6'
(~25%), decreasing with depth to some vesicles (~5 -
25%), pinhole to large (~1.0) in size; GSI = 80; Trace
organic root material in upper 0.1' of interval

C- 3  (16.0-21.0) BASALT; Gray; Slightly Weathered to
Fresh; R3-R4; Close to moderately close joint spacing
(0.3' - 2.5'); Some silty infill with trace sand, slight staining
of discontinuities and some vesicles; Highly vesicular
(~25%) to some vesicles (~10%), predominantly pinhole
size with occasional large vesicles ~1/2" diameter; GSI =
70

Begin drilling with 4 7/8"
OD tri-cone bit (mud
rotary); 1.5' boulder from
0.5' to 2.0' bgs; DA very
rough

DR moderate; DA rough;
WC brown

WR intermittent from
2.5' to 5.0' bgs

LW at 5.0'

No WR

DR slow; DA rough

DA grinding from 8.5' to
9.75' bgs (boulder)

Switch to Type HQ3T
Core at 10.0' bgs

DR moderate; DA
smooth; no WR

DR moderate; DA
smooth; no WR

X1

N1

X2

N2

X3

N3

X4

N4

C1

C2

C3
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100

98

5-3-4
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8-50/5"

R3
RQD = 0
R3-R4

RQD = 94

R3-R4
RQD = 92

May 12, 2021

Test Type

U.S. 97 and U.S. 20

CME-850

Start Date End Date

Purpose

County

Driller

May 12, 2021

DRILL LOG
OREGON DEPARTMENT OF TRANSPORTATION

Project

Highway

Hole Location

Equipment

Project Geologist

Typical Drilling AbbreviationsRock Abbreviations

NCGDR-07

PE003210

21229

3497.2'

Hole No.

E.A. No.

Key No.

Start Card No.

Bridge No.

Ground Elev.

Tube Height25.0 ft

220,734.06

Drilling Remarks
LW - Lost Water
WR - Water Return
WC - Water Color
DP - Down Pressure
DR - Drill Rate
DA - Drill Action

Recorder

Total Depth

250,297.56

Micah Gregory-Lederer

Deschutes

Geotechnical

Jeff Crisman/CPSD

Micah Gregory-Lederer

U.S. 97/U.S. 20 Bend North Corridor

2

Shape
Pl - Planar
C - Curved
U - Undulating
St - Stepped
Ir - Irregular

"A" - Auger Core
"X" - Auger
"C" - Core, Barrel Type
"N" - Standard Penetration
"U" - Undisturbed Sample
"T" - Test Pit

Discontinuity
J - Joint
F - Fault
B - Bedding
Fo - Foliation
S - Shear

Northing: Easting:

Page of1

Surface Roughness
P - Polished
Sl - Slickensided
Sm - Smooth
R - Rough
VR - Very Rough

Drilling Methods
WL - Wire Line
HS - Hollow Stem Auger
DF - Drill Fluid
SA - Solid Auger
CA - Casing Advancer
HA - Hand Auger

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
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C- 4  (21.0-25.0) BASALT; Gray; Slightly Weathered to
Fresh; R3-R4; Some silty residue and staining of joint
surfaces; Some vesicles (~10%) to highly vesicular
(~25%), predominantly pinhole to <~1/4" in size; GSI =
50; Woody organic material in joint at ~24.0' bgs (1/8"
aperture)

(25.0) Bottom of Hole

DR moderate; DA
smooth; no WR

Ponded water from
drilling at 17.8' bgs at
end of drilling (EOD);
17.8' bgs at EOD + 30
mins

C4 100 R3-R4
RQD = 90

Project Name U.S. 97/U.S. 20 Bend North Corridor Hole No. NCGDR-07 Page of2 2

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
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0.0 - 19.5
Angular basalt gravel,
cobble, and
boulder-size clasts
with silty sand (SM)
soil matrix; Brown;
Wet (water added
during drilling);
Non-plastic; Voids
and/or very loose/low
density material
present over interval;
(UNCONTROLLED
FILL)

19.5 - 35.0

X- 1  (0.0-2.5)

N- 1  (2.5-4.0) Pulverized rock, concussion fractured
basalt fragments with some soil; Insufficient recovery to
characterize; cuttings suggest predominantly
coarse-grained basalt rock fill, gravel to cobble-sized with
some silty sand soil matrix; (Fill)
X- 2  (4.0-5.0)

N- 2  (5.0-6.5) Concussion fractured basalt fragments;
Single basalt clast in sampler shoe

X- 3  (6.5-7.5)

N- 3  (7.5-9.0) No recovery over interval

X- 4  (9.0-11.0) Void at 9.0' to 11.25'; Rod dropped ~1.0'
prior to SPT

N- 4  (11.0-12.5) No recovery; <0.1' concussion fractured
basalt in sampler shoe

N- 5  (12.5-14.0) Concussion fractured basalt clasts,
pulverized rock

X- 5  (14.0-15.0)

N- 6  (15.0-16.5) No recovery over interval; Possible void;
very low driving resistance; Loose fill or void

X- 6  (16.5-17.5)

N- 7  (17.5-19.0) No recovery over interval; <0.1' basalt
clast, some slough in sampler

X- 7  (19.0-20.0)

Begin drilling with 4 7/8"
OD tri-cone bit (mud
rotary)

LW at 2.0' bgs

Boulder from 3.5' - 5.0'
bgs

DR moderately fast; DA
slightly rough (<6"
cobbles)

DR slow; DA grinding

DA smoothed out at
13.0' to 15.0' bgs

DR moderate to slow;
DA grinding to ~17.0',
smooth to 17.5', boulder
and cobble fill suggested
by DA and increase in
DR to 19.5', slow to 20.0'

X1

N1

X2

N2

X3

N3

X4

N4

N5

X5

N6

X6

N7

X7

27
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May 12, 2021

Test Type

U.S. 97 and U.S. 20

CME-850

Start Date End Date

Purpose

County

Driller

May 12, 2021

DRILL LOG
OREGON DEPARTMENT OF TRANSPORTATION

Project

Highway

Hole Location

Equipment

Project Geologist

Typical Drilling AbbreviationsRock Abbreviations

NCGDR-08

PE003210

21229

3491.9'

Hole No.

E.A. No.

Key No.

Start Card No.

Bridge No.

Ground Elev.

Tube Height35.0 ft

221,022.98

Drilling Remarks
LW - Lost Water
WR - Water Return
WC - Water Color
DP - Down Pressure
DR - Drill Rate
DA - Drill Action

Recorder

Total Depth

250,359.24

Micah Gregory-Lederer

Deschutes

Geotechnical

Jeff Crisman/CPSD

Micah Gregory-Lederer

U.S. 97/U.S. 20 Bend North Corridor

2

Shape
Pl - Planar
C - Curved
U - Undulating
St - Stepped
Ir - Irregular

"A" - Auger Core
"X" - Auger
"C" - Core, Barrel Type
"N" - Standard Penetration
"U" - Undisturbed Sample
"T" - Test Pit

Discontinuity
J - Joint
F - Fault
B - Bedding
Fo - Foliation
S - Shear

Northing: Easting:

Page of1

Surface Roughness
P - Polished
Sl - Slickensided
Sm - Smooth
R - Rough
VR - Very Rough

Drilling Methods
WL - Wire Line
HS - Hollow Stem Auger
DF - Drill Fluid
SA - Solid Auger
CA - Casing Advancer
HA - Hand Auger

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,

T
es

t T
yp

e,
 N

o.

D
ep

th
 (

ft
)

20

0

Soil

D
ri

vi
ng

R
es

is
ta

nc
e

B
ac

kf
il

l/
In

st
ru

m
en

ta
ti

on

G
ra

ph
ic

 L
og

P
er

ce
nt

N
at

ur
al

 M
oi

st
ur

e

P
er

ce
nt

 R
ec

ov
er

y

W
at

er
 L

ev
el

/
D

at
e

D
ri

ll
in

g
M

et
ho

ds
, S

iz
e

an
d

R
em

ar
ks

Rock

5

10

15

D
is

co
nt

in
ui

ty
 D

at
a

O
r 

R
Q

D
%

O
D

O
T

 D
R

IL
L 

LO
G

  
K

21
22

9_
N

C
G

D
R

_G
LO

G
S

_0
1.

G
P

J 
 O

D
O

T
_M

A
N

.G
D

T
  8

/1
0/

21



Basalt; Gray; Slightly
weathered to fresh;
R3 - R4; Very close to
moderately close
joint spacing (0.2' to
2.0') with some silty
infill and trace
mineralized coatings
on some joint
surfaces; Some
vesicles to highly
vesicular (5 - 40%),
pinhole to ~1.0"
diameter in size; GSI
= 55 - 60; void or
cavity at 22.0' - 23.3',
possibly inflated
basalt at top of
bedrock;
(NEWBERRY
BASALT)

N- 8  (20.0-20.1) No recovery over interval; Single
concussion fractured basalt in sampler; Bouldery
transition to top of bedrock; Cobble/boulder fill contact at
19.5' bgs
C- 1  (20.1-21.5) BASALT; Gray; Fresh; R4; Close joint
spacing, no discontinuities over interval; No infill; Some
vesicles (~10 - 20%), predominantly pinhole, up to small
vugs (~1.0") in size; Insufficient run length for GSI
estimation
C- 2  (21.5-26.5) BASALT; Gray; Slighty Weathered to
Fresh; R3-R4; Very close to moderately close joint
spacing (0.2' - 1.8'); stained surfaces, some silty residue
in joints and some vesicles; Some vesicles (~15%) to
highly vesicular (~30 - 40%), predominantly pinhole to
~1/8", occasionally large (~1.0" diameter); GSI = 55

C- 3  (26.5-31.5) BASALT; Gray; Fresh; R4; Very close to
moderately close joint spacing (<0.2' - 2.0'); Staining and
<1/8" silty infill observed, slightly rough surfaces, trace
mineralized coating on some surfaces, <1/8" aperture;
Some vesicles (5 - 10%), occasionally large (~1.0"
diameter), predominantly pinhole in size; GSI = 55

C- 4  (31.5-35.0) BASALT; Gray; Slightly Weathered to
Fresh; R3-R4; Close to moderately close joint spacing
(0.2' - 1.7'); Stained surfaces, some silty residue and
trace mineralized infill; Some vesicles (5 - 15%),
predominantly pinhole to 1/4" in size; GSI = 60

(35.0) Bottom of Hole

Switch to Type HQ3T
Core at 20.0' bgs

~1.3' void encountered
at 22.0' bgs; evidenced
by rapid increase in DR

DR Moderate; DA
smooth; No WR

DR moderate; DA
smooth; No WR

Ponded water from
drilling measured at
27.0' bgs at end of
drilling (EOD), 27.4' bgs
at EOD + 15 mins, 28.0'
bgs at EOD + 30 mins;
actual hole volume
significantly exceeded
theoretical volume,
required 21 bags of
bentonite chips to
backfill

N8
C1

C2

C3

C4

0
100

74

100

66

50/0.5"
R4

RQD = 80

R3-R4
RQD = 64

R4
RQD = 74

R3-R4
RQD = 49

Project Name U.S. 97/U.S. 20 Bend North Corridor Hole No. NCGDR-08 Page of2 2

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
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0.0 - 17.2
Silty sand (SM) and
sand with silt
(SP-SM), angular
basalt gravel,
cobbles, and some
boulder-size clasts
with trace woody
debris and concrete
from ground surface
to ~5.0' bgs; Brown;
Wet (water added
during drilling);
Non-plastic; Loose to
medium dense;
(UNCONTROLLED
FILL)

17.2 - 33.0
Basalt; Gray; Slightly
weathered to fresh;
R3 - R4; Very close to
moderately close
joint spacing (<0.1' to
2.5') with some silty

X- 1  (0.0-2.5)

N- 1  (2.5-4.0) Silty SAND; SM; Brown; Nonplastic; Wet;
Loose; Some cuttings contamination in sample (upper
~1.0'), predominantly basalt rock fragments; (Fill)

X- 2  (4.0-5.0)

N- 2  (5.0-6.5) Silty SAND with gravel; SM, GP; Brown;
Nonplastic; Wet; Loose; ~50% cuttings in sample;
Abundant concrete fragments; (Fill)

X- 3  (6.5-7.5)

N- 3  (7.5-9.0) Silty SAND to fine SAND with some gravel;
SM, SP; Brown; Nonplastic; Moist to Wet; Loose; Angular
basalt clast in sample; (Fill)

X- 4  (9.0-10.0)

N- 4  (10.0-11.5) SAND with silt; SP-SM; Brown;
Nonplastic; Moist; Loose; Sand is fine grained; Possible
slough; (Fill)

X- 5  (11.5-12.5)

N- 5  (12.5-14.0) Silty SAND with trace gravel; SM;
Brown; Wet; Medium Dense; Possibly less than 12%
fines (SP-SM), gravel is concussion fractured basalt

X- 6  (14.0-15.0)

N- 6  (15.0-16.5) Silty SAND with gravel; SM; Brown;
Nonplastic; Wet; Loose; Sand is medium to coarse
grained; Possibly disturbed native soil

X- 7  (16.5-17.5)

N- 7  (17.5-17.5) No Recovery
X- 8  (17.5-18.0)
C- 1  (18.0-22.0) BASALT; Gray; Slightly Weathered; R3;
Very close to close joint spacing (<0.1' - 0.9'), stained
surfaces, occasional mineralized infill and silty residue;
Highly vesicular (~25%), to 3/4", decreasing slightly with
depth to <1/4", predominantly pinhole to 1/8"; GSI = 45;

Begin drilling with 4 7/8"
OD tri-cone bit (mud
rotary).

DR moderately fast, DA
slightly rough
Small cobble-sized
clasts (<0.3') max clast
size from 0.0' to 5.0' bgs;
Some wood debris and
concrete in cuttings over
interval.

Approx. 1.0'
boulder-sized clast from
9.0' to 10.0' bgs

LW at 12.5' bgs

Max clast size
encountered from 5.0' -
15.0' bgs is approx. 1.0'

DR moderately fast; DA
smooth
DA grinding from 17.0' to
17.5' bgs
Switch over to Type
HQ3T Core at 18.0' bgs
DR moderate to fast; DA
smooth
No WR

X1

N1

X2

N2

X3

N3

X4

N4

X5

N5

X6

N6

X7

N7
X8
C1

27

23

27

20

53

60

0

70

3-3-3

8-3-2

7-5-2

7-3-2

26-7-13

7-3-3

50 for 0"

R3
RQD = 23

May 11, 2021

Test Type

U.S. 97 and U.S. 20

CME-850

Start Date End Date

Purpose

County

Driller

May 11, 2021

DRILL LOG
OREGON DEPARTMENT OF TRANSPORTATION

Project

Highway

Hole Location

Equipment

Project Geologist

Typical Drilling AbbreviationsRock Abbreviations

NCGDR-09

PE003210

21229

3481.3'

Hole No.

E.A. No.

Key No.

Start Card No.

Bridge No.

Ground Elev.

Tube Height33.0 ft

221,811.60

Drilling Remarks
LW - Lost Water
WR - Water Return
WC - Water Color
DP - Down Pressure
DR - Drill Rate
DA - Drill Action

Recorder

Total Depth

250,536.68

Micah Gregory-Lederer

Deschutes

Geotechnical

Jeff Crisman/CPSD

Micah Gregory-Lederer

U.S. 97/U.S. 20 Bend North Corridor

2

Shape
Pl - Planar
C - Curved
U - Undulating
St - Stepped
Ir - Irregular

"A" - Auger Core
"X" - Auger
"C" - Core, Barrel Type
"N" - Standard Penetration
"U" - Undisturbed Sample
"T" - Test Pit

Discontinuity
J - Joint
F - Fault
B - Bedding
Fo - Foliation
S - Shear

Northing: Easting:

Page of1

Surface Roughness
P - Polished
Sl - Slickensided
Sm - Smooth
R - Rough
VR - Very Rough

Drilling Methods
WL - Wire Line
HS - Hollow Stem Auger
DF - Drill Fluid
SA - Solid Auger
CA - Casing Advancer
HA - Hand Auger

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
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infill, staining, and/or
trace mineralized
coatings on joint
surfaces; Some
vesicles to highly
vesicular (5 - 25%),
pinhole to ~2.0"
diameter in size; GSI
= 20 - 65; small void
or cavity at 24.0' -
24.5', possibly
inflated basalt at top
of bedrock;
(NEWBERRY
BASALT)

Possible small void (<1.0') over interval indicated by
increase in drill rate and decreased down pressure from
approx. 19.0' to 20.0'

C- 2  (22.0-24.5) BASALT; Gray; Slightly Weathered; R3;
Very close joint spacing (<0.3'), some mineralized infill
and silty residue, staining common; Highly vesicular
(~25%), predominantly 1/16" to 1/4"; GSI = 20;  Small
voids in top of rock evidenced by drill action, poor
recovery over interval

C- 3  (24.5-27.0) BASALT; Gray; Slightly Weathered to
Fresh; R4; Close joint spacing (<1.0'), some silty residue,
trace mineralized infill; Some vesicles (~20%),
occasionally large (~2.0" diameter); GSI = 30

C- 4  (27.0-32.0) BASALT; Gray; Slightly Weathered to
Fresh; R4; Close to moderately close joint spacing
(0.3'-2.5'), no infill, slightly rough joint surfaces; Some
vesicles, occasionaly large (3.0") and cavity forming,
predominantly pinhole to 1/4", decreasing in abundance
with depth (20-5%); GSI = 60

C- 5  (32.0-33.0) BASALT; Gray; Fresh; R4; Insufficient
run length for joint characterization; Some stained joint
surfaces, trace mineralization; Some vesicles (~10%),
pinhole to <1/4"); GSI = 65
(33.0) Bottom of Hole

DA rough; DR irregular

Hit small void at 24.0'
bgs, blocked off at 24.5'

DA rough to smooth; DR
moderate; no WR

DR moderate; DA
smooth

No water in hole at end
of drilling; hole backfilled
with 10x bags bentonite
chips and cold mix
asphalt patch

C2

C3

C4

C5

56

80

58

50

R3
RQD = 0

R4
RQD = 40

R4
RQD = 49

R4
RQD = 100

Project Name U.S. 97/U.S. 20 Bend North Corridor Hole No. NCGDR-09 Page of2 2

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
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0.0 - 16.0
Coarse granular fill,
predominantly
angular basalt gravel,
cobble, and
boulder-size clasts
with some sand and
silt, concrete, and
brick material;
Brown/gray; Wet
(water added during
drilling); Non-plastic;
Loose to medium
dense, occasional
SPT refusal on
coarse material;
cobbles/boulders and
voids associated with
poor recovery over
interval;
(UNCONTROLLED
FILL)

16.0 - 32.0
Basalt; Gray to red
gray at interpreted
flow contact; Slightly
weathered to fresh;
R3 - R4; Very close to
moderately close
joint spacing (<0.1' to
3.0') with some silty
and/or mineralized

X- 1  (0.0-2.5)

N- 1  (2.5-4.0) No recovery over interval;
Cobbles/boulders, possible small voids suggested by drill
action; (Fill)

X- 2  (4.0-5.0)

N- 2  (5.0-6.5) No recovery over interval; Boulder and
cobble fill; (Fill)

X- 3  (6.5-7.5)

N- 3  (7.5-9.0) GRAVEL with some sand and silt; GP;
Brown/Gray; Nonplastic; Wet; Medium Dense; Some
concussion fractured basalt and concrete (made ground);
Some cuttings and slough in sample; (Fill)

X- 4  (9.0-10.0)

N- 4  (10.0-11.5) Very Loose; No recovery over interval,
all cuttings and slough; Possible voids over interval; (Fill)

X- 5  (11.5-12.5)

N- 5  (12.5-14.0) No recovery over interval; (Fill)

X- 6  (14.0-15.0)

N- 6  (15.0-16.5) Basalt rock fragments, cuttings; Some
red brick material, concrete fragments (made ground);
(Fill)

X- 7  (16.5-17.0)

C- 1  (17.0-22.0) BASALT; Gray; Slightly Weathered to
Fresh; R3-R4; Close to moderately close joint spacing
(0.2' - 2.0'); Staining and silty residue in upper interval,
decreasing with depth; Some mineralized infill; Slightly
rough surfaces; Some vesicles (5-25%), decreasing with
depth (~0.5" to pinhole); GSI = 60

Begin drilling with 4 7/8"
OD tri-cone bit (mud
rotary)

LW at 2.0' bgs

DR slow; DA grinding

Slight drop in DR from
5.5' to 6.5' bgs; 1.0'
diameter boulder over
interval; Decrease in
drilling resistance from
6.5' to 7.5' bgs
DR fast/slow; DA rough,
smooth to grinding

Tight hole from 12.5'
bgs; DA very rough,
advance required
multiple cleanout runs;
Drilled from 12.5' to 15.0'
bgs with fast DR, very
little down pressure
required to advance

DA rough, some binding
and chatter to 16.0' bgs,
then even grinding; DR
slow; no WR

Top of rock evidenced
by drop in DR, smooth
DA
Switch to Type HQ3T
Core at 17.0' bgs

DR moderate; DA
smooth; No WR

X1

N1

X2

N2

X3

N3

X4

N4

X5

N5

X6

N6

X7

C1

0

0

27

0

0

51

94

2-2-3

50/4.5"

7-17-26

5-3-1

1-1-0

38-50/4.5"

R3-R4
RQD = 58

May 10, 2021

Test Type

U.S. 97 and U.S. 20

CME-850

Start Date End Date

Purpose

County

Driller

May 10, 2021

DRILL LOG
OREGON DEPARTMENT OF TRANSPORTATION

Project

Highway

Hole Location

Equipment

Project Geologist

Typical Drilling AbbreviationsRock Abbreviations

NCGDR-10

PE003210

21229

3471.6'

Hole No.

E.A. No.

Key No.

Start Card No.

Bridge No.

Ground Elev.

Tube Height32.0 ft

222,105.36

Drilling Remarks
LW - Lost Water
WR - Water Return
WC - Water Color
DP - Down Pressure
DR - Drill Rate
DA - Drill Action

Recorder

Total Depth

250,601.67

Micah Gregory-Lederer

Deschutes

Geotechnical

Jeff Crisman/CPSD

Micah Gregory-Lederer

U.S. 97/U.S. 20 Bend North Corridor

2

Shape
Pl - Planar
C - Curved
U - Undulating
St - Stepped
Ir - Irregular

"A" - Auger Core
"X" - Auger
"C" - Core, Barrel Type
"N" - Standard Penetration
"U" - Undisturbed Sample
"T" - Test Pit

Discontinuity
J - Joint
F - Fault
B - Bedding
Fo - Foliation
S - Shear

Northing: Easting:

Page of1

Surface Roughness
P - Polished
Sl - Slickensided
Sm - Smooth
R - Rough
VR - Very Rough

Drilling Methods
WL - Wire Line
HS - Hollow Stem Auger
DF - Drill Fluid
SA - Solid Auger
CA - Casing Advancer
HA - Hand Auger

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
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infill; Some vesicles
to highly vesicular (5
- 25%), pinhole to
~2.0" diameter in
size; GSI = 45 - 60;
(NEWBERRY
BASALT)

C- 2  (22.0-27.0) BASALT; Gray; Slightly Weathered; R4;
Very close to close joint spacing (<0.1' to 0.8'); Some silty
infill, <1/8" aperture; Some staining, slightly rough
surfaces; Some vesicles (~5%), predominantly pinhole in
size; GSI = 45

C- 3  (27.0-32.0) BASALT; Gray to Red-Gray; Fresh to
Slightly Weathered; R3-R4; Close to moderately close
joint spacing (0.35' - <3.0'); No infill; Slightly stained,
smooth to rough surfaces; Some vesicles (~5%), pinhole
to 29.5' increasing in size and abundance to highly
vesicular and occ. large (~1.0") at 30.0' to BOH; GSI = 55

(32.0) Bottom of Hole

DR moderate; DA
smooth

No water in hole at end
of drilling.

C2

C3

Possible flow contact
at 30.0'

88

100

R4
RQD = 29

R3-R4
RQD = 90

Possible flow contact
at 30.0'

Project Name U.S. 97/U.S. 20 Bend North Corridor Hole No. NCGDR-10 Page of2 2

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
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0.0 - 20.0
Silty sand with gravel
(SM), cobbles, and
some boulder-size
clasts with trace
woody debris; Brown;
Wet (water added
during drilling);
Non-plastic; Loose to
medium dense;
cobbles/boulders and
voids or very
loose/low density
material associated
with poor recovery,
erratic drill
action/drill rate over
interval; irregular,
bouldery contact with
underlying bedrock;
(UNCONTROLLED
FILL)

X- 1  (0.0-2.5)

N- 1  (2.5-4.0) Silty SAND with some gravel; SM; Brown;
Nonplastic; Wet; Medium Dense; (Fill)

X- 2  (4.0-5.0)

N- 2  (5.0-6.5) Silty GRAVEL with sand; GM; Brown;
Nonplastic; Wet; Very Dense; Blow count inflated on rock;
Sample contains 0.2' cuttings and ~0.2' concussion
fractured basalt clasts, likely cobble-sized material at
depth; (Fill)
X- 3  (6.5-7.5)

N- 3  (7.5-9.0) Silty SAND with gravel; SM; Brown;
Nonplastic; Wet; Medium Dense; Some cuttings in
sampler, discarded; (Fill)

X- 4  (9.0-10.0)

N- 4  (10.0-11.5) No recovery; Attempted sampling with
DM sampler, drove 18" in 3x blows with no recovery

X- 5  (11.5-12.5)

N- 5  (12.5-14.0) Silty GRAVEL; GM; Brown; Nonplastic;
Wet; Very Dense; Refusal on very coarse gravel, cobble
or boulder; Trace woody organics; Concussion fractured
basalt; Some slough in sample; (Fill)

X- 6  (14.0-17.0)

C- 1  (17.0-20.5) BASALT; Gray; Slightly Weathered to
Fresh; R3-R4; Close to very close joint spacing (0.2' -
1.2'); Some vesicles (<5%) to highly vesicular (~39%);
Irregular, bouldery bedrock contact

Begin drilling with 4 7/8"
OD tri-cone bit (mud
rotary)

DR moderately fast; DA
irregular to smooth; WC
gray

DR moderately fast; DA
smooth to choppy

Full WR to 9.0' bgs, LW
at 9.0' bgs; Increase in
drill resistance at 9.5'
bgs (cobble?)
Rapid 6" fall during SPT,
possible void from 10.0'
to 12.5' (high DR, very
low resistance)

Begin Type HQ3T Core
at 12.5'; DR very fast
from ~13.75' to 17.0'; No
recovery over interval
(washout)

Top of bedrock at
~20.0', contact poorly

X1

N1

X2

N2

X3

N3

X4

N4

X5

N5

X6

C1

57

67

33

0

33

85

4-6-7

24-35-22

6-13-15

4-1-3

9-33-50/0"

R3-R4
RQD = 66

May 7, 2021

Test Type

U.S. 97 and U.S. 20

CME-850

Start Date End Date

Purpose

County

Driller

May 6, 2021

DRILL LOG
OREGON DEPARTMENT OF TRANSPORTATION

Project

Highway

Hole Location

Equipment

Project Geologist

Typical Drilling AbbreviationsRock Abbreviations

NCGDR-11

PE003210

21229

3470.3'

Hole No.

E.A. No.

Key No.

Start Card No.

Bridge No.

Ground Elev.

Tube Height35.0 ft

222,234.55

Drilling Remarks
LW - Lost Water
WR - Water Return
WC - Water Color
DP - Down Pressure
DR - Drill Rate
DA - Drill Action

Recorder

Total Depth

250,661.52

Micah Gregory-Lederer

Deschutes

Geotechnical

Jeff Crisman/CPSD

Micah Gregory-Lederer

U.S. 97/U.S. 20 Bend North Corridor

2

Shape
Pl - Planar
C - Curved
U - Undulating
St - Stepped
Ir - Irregular

"A" - Auger Core
"X" - Auger
"C" - Core, Barrel Type
"N" - Standard Penetration
"U" - Undisturbed Sample
"T" - Test Pit

Discontinuity
J - Joint
F - Fault
B - Bedding
Fo - Foliation
S - Shear

Northing: Easting:

Page of1

Surface Roughness
P - Polished
Sl - Slickensided
Sm - Smooth
R - Rough
VR - Very Rough

Drilling Methods
WL - Wire Line
HS - Hollow Stem Auger
DF - Drill Fluid
SA - Solid Auger
CA - Casing Advancer
HA - Hand Auger

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
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20.0 - 35.0
Basalt; Gray to gray
with some red;
Slightly weathered to
fresh; R3 - R4; Very
close to close joint
spacing (<0.1' to 1.2')
with silty infill and
rough, stained
surfaces; Some
vesicles to highly
vesicular (5 - 50%),
pinhole size to ~1/2";
GSI = 45 - 50; Top of
bedrock contact
poorly constrained
due to bouldery fill;
(NEWBERRY
BASALT)

C- 2  (20.5-25.5) BASALT; Gray, some Red; Slightly
Weathered; R3; Very close to close joint spacing (<0.6');
rough, trace of silty infill; <1/8" aperture; Rough surfaces,
staining common; Highly vesicular (25-50%), 1/16" - 1/4"
in size; GSI = 50

C- 3  (25.5-30.5) BASALT; Gray, some Red; Slightly
Weathered; R3; Very close joint spacing (<0.5'); Rough
stained surfaces with trace silty infill; Some vesicles
(<25%) decreasing in size and abundance at bottom of
interval (<1/4" to pinhole, ~1/8" common); GSI = 45

C- 4  (30.5-35.0) BASALT; Gray; Slightly Weathered to
Fresh; R3-R4; Very close to close joint spacing; Slightly
rough stained surfaces with trace silty infill; Some
vesicles (~5-10%), predominantly pinhole, occasionally
~1/2" diameter; GSI = 50

(35.0) Bottom of Hole

constrained due to
bouldery fill
DR moderate; DA
smooth

DR moderate; DA
smooth

No WR

DR moderate; DA
smooth

Ponded water measured
at 27.9' bgs 15 mins.
after drilling, 28.87' bgs
45 mins. after drilling;
No water remaining after
72 hrs.

C2

C3

C4

66

92

100

R3
RQD = 30

R3
RQD = 12

R3-R4
RQD = 38

Project Name U.S. 97/U.S. 20 Bend North Corridor Hole No. NCGDR-11 Page of2 2

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
T

es
t T

yp
e,

 N
o.

D
ep

th
 (

ft
)

50

20

Soil

D
ri

vi
ng

R
es

is
ta

nc
e

B
ac

kf
il

l/
In

st
ru

m
en

ta
ti

on

G
ra

ph
ic

 L
og

P
er

ce
nt

N
at

ur
al

 M
oi

st
ur

e

P
er

ce
nt

 R
ec

ov
er

y

W
at

er
 L

ev
el

/
D

at
e

D
ri

ll
in

g
M

et
ho

ds
, S

iz
e

an
d

R
em

ar
ks

Rock

25

30

35

40

45

D
is

co
nt

in
ui

ty
 D

at
a

O
r 

R
Q

D
%

O
D

O
T

 D
R

IL
L 

LO
G

  
K

21
22

9_
N

C
G

D
R

_G
LO

G
S

_0
1.

G
P

J 
 O

D
O

T
_M

A
N

.G
D

T
  8

/1
0/

21



0.0 - 5.0
Silty sand (SM) and
sand with silt
(SP-SM), angular
basalt gravel,
cobbles, and some
boulder-size clasts;
Brown; Wet (water
added during
drilling); Non-plastic;
Loose to medium
dense; Voids and/or
very loose/low
density material
present over interval;
(UNCONTROLLED
FILL)
5.0 - 6.0
Silty sand; SM; Wet
(water added during
drilling); Brown;
Non-plastic; Medium
dense to very dense
(SPT refused on
bedrock); (AEOLIAN
SILTY SAND)
6.0 - 21.0
Basalt; Gray; Slightly
weathered to fresh;
R3 - R4; Close to
moderately close
joint spacing (0.3' to
1.9') with no infill or
some staining and/or
trace mineralized
infill; Some vesicles
to highly vesicular (5
- 25%), pinhole size to
~1/2"; GSI = 65 - 70;
(NEWBERRY
BASALT)

X- 1  (0.0-2.5) No sample; Basalt rock cuttings over 0.0' -
1.5' interval, drilled with no returns from 1.5' bgs; (Fill)

X- 2  (2.5-4.0) No sample; Rock Fill; Void from 3.5' to 4.0';
(Fill)

X- 3  (4.0-5.0)

N- 1  (5.0-6.0) Silty SAND with basalt fragments; SM;
Brown; Nonplastic; Wet; Very Dense; Presumed native
material (SM) with some concussion fractured basalt
bedrock in sampler shoe
C- 1  (6.0-7.0) BASALT; Gray; Slightly Weathered;
R3-R4; Close to very close discontinuity spacing (0.3' -
0.6'); Rough joint surfaces with staining, no infill;
Insufficient sample for GSI estimate
C- 2  (7.0-12.0) BASALT; Gray; Slightly Weathered;
R3-R4; Close to moderately close joint spacing (~0.3' -
1.8'); Predominantly no infill, occasional trace mineralized
infill and stained surfaces; Slightly rough, <1/16" aperture;
Highly vesicular (~25%) to some vesicles (~5%),
generally decreasing with depth; Pinhole to ~1/2" in size;
GSI = 65

C- 3  (12.0-17.0) BASALT; Gray; Slightly Weathered to
Fresh; R4; Close to moderately close joint spacing (0.7' -
1.6'); Slightly rough surfaces with minor staining; Some
joints appear closed, possibly mechanical breaks; Highly
vesicular (~25%) to some vesicles (~5%), decreasing in
size and abundance in lower interval; Pinhole to ~1/4" in
size; GSI = 70

Begin drilling with 4 7/8"
OD tri-cone bit (mud
rotary)

Lost circulation at 1.5'
bgs

DR slow; DA grinding

DR irregular; DA
grinding, chatter

Begin Type HQ3T Core
at 6.0'

DR moderate; DA
smooth

DR Slow; DA Smooth

X1

X2

X3

N1

C1

C2

C3

90

100

100

4-16-50/2"

R3-R4
RQD = 60

R3-R4
RQD = 86

R4
RQD = 100

May 7, 2021

Test Type

U.S. 97 and U.S. 20

CME-850

Start Date End Date

Purpose

County

Driller

May 6, 2021

DRILL LOG
OREGON DEPARTMENT OF TRANSPORTATION

Project

Highway

Hole Location

Equipment

Project Geologist

Typical Drilling AbbreviationsRock Abbreviations

NCGDR-12

PE003210

21229

3469.5'

Hole No.

E.A. No.

Key No.

Start Card No.

Bridge No.

Ground Elev.

Tube Height21.0 ft

222,385.40

Drilling Remarks
LW - Lost Water
WR - Water Return
WC - Water Color
DP - Down Pressure
DR - Drill Rate
DA - Drill Action

Recorder

Total Depth

250,690.49

Micah Gregory-Lederer

Deschutes

Geotechnical

Jeff Crisman/CPSD

Micah Gregory-Lederer

U.S. 97/U.S. 20 Bend North Corridor

2

Shape
Pl - Planar
C - Curved
U - Undulating
St - Stepped
Ir - Irregular

"A" - Auger Core
"X" - Auger
"C" - Core, Barrel Type
"N" - Standard Penetration
"U" - Undisturbed Sample
"T" - Test Pit

Discontinuity
J - Joint
F - Fault
B - Bedding
Fo - Foliation
S - Shear

Northing: Easting:

Page of1

Surface Roughness
P - Polished
Sl - Slickensided
Sm - Smooth
R - Rough
VR - Very Rough

Drilling Methods
WL - Wire Line
HS - Hollow Stem Auger
DF - Drill Fluid
SA - Solid Auger
CA - Casing Advancer
HA - Hand Auger

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
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C- 4  (17.0-21.0) BASALT; Gray; Fresh; R3-R4; Close to
medium close joint spacing (0.3' - 1.9'); No infill or
staining; Fracture surfaces slightly to moderately rough,
possibly some mechanical breaks; Some to highly
vesicular locally (5 - 20%, pinhole to 1/4" size); GSI = 70

(21.0) Bottom of Hole Ponded water from
drilling measured at 4.3'
bgs at end of drilling
(EOD); 4.3' bgs at EOD
+ 1 hour; 5.3' bgs @
EOD + 24 hrs; Hole
abandoned 5/7/21

C4 100 R3-R4
RQD = 95

Project Name U.S. 97/U.S. 20 Bend North Corridor Hole No. NCGDR-12 Page of2 2

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
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0.0 - 9.5
Coarse granular fill in
loose silty sand
matrix, predominantly
angular basalt gravel,
cobble, and
boulder-size clasts
with some concrete
and metal building
materials;
Brown/gray; Wet
(water added during
drilling); Non-plastic;
Loose to very dense
(SPT refusal);
cobbles/boulders and
voids associated with
poor recovery over
interval;
(UNCONTROLLED
FILL)

9.5 - 25.0
Basalt; Gray; Slightly
weathered to fresh;
R3 - R4; Very close to
wide joint spacing
(<0.1' to 4.0') with no
infill or some
staining, alteration,
and/or trace
mineralized infill;
Some vesicles to
highly vesicular (5 -
25%), pinhole to ~1.5"
diameter in size; GSI
= 55 - 90;
(NEWBERRY
BASALT)

X- 1  (0.0-2.5) Cobble to boulder-sized angular basalt
rubble, concrete, some metal; Voids common (Fill)

X- 2  (2.5-5.0) Angular cobble-sized fill material

N- 1  (5.0-6.5) GRAVEL with coarse sand and some silt;
GP; Nonplastic; Dry to Moist; Dense; Gravel is
concussion fractured basalt; Likely basalt rubble in loose
silt/sand matrix; Voids common; (Fill)

X- 3  (6.5-7.5)

N- 2  (7.5-9.0) SAND with basalt rock fragments; SP;
Brown; Nonplastic; Wet; Very Dense; Blows inflated on
rock rubble; (Fill)

X- 4  (9.0-10.0)

C- 1  (10.0-11.0) Basalt; Gray; Slightly Weathered; R3;
Very close joint spacing (<0.4'); Some stainging and
alteration of fractre surfaces, no infill; Highly vesicular
(~20%), pinhole to approx. 1/2" in size; Insufficient
recovery for GSI
C- 2  (11.0-16.0) Basalt; Gray; Slightly Weathered;
R3-R4; Close to moderately close joint spacing (0.5' -
2.0'); Staining and minor alteration of fracture surfaces
and some vesicles; Some mineralized infill; Joint surfaces
smooth to rough, 1/8" aperture; Some vesicles (5 - 25%),
decreasing in size and abundance with depth over
interval; Approx. pinhole to 1/2" diameter in size,
occasionally large (~1.5" diameter); GSI = 65

C- 3  (16.0-21.0) Basalt; Gray; Slightly Weathered to
Fresh; R3-R4; No infill; Joint surfaces smooth to slightly
rough, some staining; Approx. 45° shear failures
common; GSI = 55

Begin drilling with 8 1/4"
OD Hollow Stem Auger;
DA very rough, refusal
on concrete and metal
fill at 1.7' bgs; Adjusted
location 3.0' S, 3.0' E,
refusal in basalt cobble
rubble at 1.5' bgs;
Moved 3.0' S, 7.5' W of
original location;
Begin drilling from
surface with 4 7/8" OD
tri-cone bit (mud rotary);
LW at 2.5', drilled ahead
to 5.0' bgs with no
returns; DA very rough;
Temporarily abandoned
hole on 5/5/2021 with 8x
bags bentonite chips;
drilled out bentonite plug
on 5/6/2021 to resume
drilling w/ 4 7/8" OD
tri-cone bit (mud rotary)
from 5.0' bgs

DR slow to 9.5'; DA
rough to 9.5'

Switch to Type HQ3T
Core at 10.0'

DR moderately slow; DA
smooth; LW over C-2
interval

No WR to bottom of hole

X1

X2

N1

X3

N2

X4

C1

C2

C3

6

73

8

98

100

4-30-13

50/5

R3
RQD = 0

R3-R4
RQD = 92

R3-R4
RQD = 19

May 6, 2021

Test Type

U.S. 97 and U.S. 20

CME-850

Start Date End Date

Purpose

County

Driller

May 5, 2021

DRILL LOG
OREGON DEPARTMENT OF TRANSPORTATION

Project

Highway

Hole Location

Equipment

Project Geologist

Typical Drilling AbbreviationsRock Abbreviations

NCGDR-13

PE003210

21229

3470.5'

Hole No.

E.A. No.

Key No.

Start Card No.

Bridge No.

Ground Elev.

Tube Height25.0 ft

222,470.27

Drilling Remarks
LW - Lost Water
WR - Water Return
WC - Water Color
DP - Down Pressure
DR - Drill Rate
DA - Drill Action

Recorder

Total Depth

250,703.62

Micah Gregory-Lederer

Deschutes

Geotechnical

Jeff Crisman/CPSD

Micah Gregory-Lederer

U.S. 97/U.S. 20 Bend North Corridor

2

Shape
Pl - Planar
C - Curved
U - Undulating
St - Stepped
Ir - Irregular

"A" - Auger Core
"X" - Auger
"C" - Core, Barrel Type
"N" - Standard Penetration
"U" - Undisturbed Sample
"T" - Test Pit

Discontinuity
J - Joint
F - Fault
B - Bedding
Fo - Foliation
S - Shear

Northing: Easting:

Page of1

Surface Roughness
P - Polished
Sl - Slickensided
Sm - Smooth
R - Rough
VR - Very Rough

Drilling Methods
WL - Wire Line
HS - Hollow Stem Auger
DF - Drill Fluid
SA - Solid Auger
CA - Casing Advancer
HA - Hand Auger

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
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C- 4  (21.0-25.0) Basalt; Grey; Fresh; R4; No natural
fractures, mechanical break in lower 1.0' during core
retreival; Some vesicles (5-10%), predominantly pinhole;
Massive; GSI = 90

(25.0) Bottom of Hole Ponded water from
drilling measured at
23.0' bgs at end of
drilling (EOD) + 15 mins;
23.2' bgs at EOD + 30
mins; 22.7' bgs at EOD
+ 1 hr

C4 100 R4
RQD = 100

Project Name U.S. 97/U.S. 20 Bend North Corridor Hole No. NCGDR-13 Page of2 2

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
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0.0 - 2.7
Silty sand (SM) with
angular cobble-sized
basalt clasts and
some woody debris;
Brown/gray; Moist
(water added during
drilling); Non-plastic;
SPT refusal,
cobbles/boulders
associated with poor
recovery over
interval;
(UNCONTROLLED
FILL)
2.7 - 20.0
Basalt; Gray to red at
interpreted flow
contact; Slightly
weathered to fresh;
R3 - R4; Very close to
moderately close
joint spacing (<0.1' to
~3.0') with no infill to
some silty residue
infill, staining and/or
trace mineralized
infill in some joints;
Some vesicles to
highly vesicular (5 -
50%), pinhole to ~1.0"
diameter in size; GSI
= 35 - 80;
(NEWBERRY
BASALT)

X- 1  (0.0-2.5)

N- 1  (2.5-4.0) Silty SAND with cobbles; SM; Brown;
Nonplastic; Moist; Concussion fractured basalt fragments;
Blow count inflated; Wood fragments in cuttings over
interval; (Fill)

X- 2  (4.0-5.0)

N- 2  (5.0-5.1) No Recovery; Basalt fragments in sampler
shoe
C- 1  (5.1-7.0) BASALT; Gray; Slightly Weathered; R4;
Very close joint spacing (<0.3'); Stained joint surfaces,
some silty residue, trace infill; Highly vesicular (<25%),
1/16" to 3/4" in size; GSI = 35; Very rough drilling over
interval, inferred rubbly/irregular top of rock

C- 2  (7.0-11.0) BASALT; Gray; Slightly Weathered to
Fresh; R4; Close to moderate joint spacing (<2.0"); Some
staining, trace mineralized infill in joints, decreased
alteration with depth; Highly vesicular (~25-35%) in upper
interval, decreasing to some vesicles (~5%,
predominantly pinhole in size) at depth, max observed
vesicle size ~1.0", predominantly <1/4" over interval; GSI
= 60

C- 3  (11.0-16.0) BASALT; Gray; Fresh; R4; Moderately
close joint spacing, possibly wide (drill break at 12.0');
Joint surfaces slightly rough; Slight staining of joint
surfaces, no infill; Some vesicles (~5%), predominantly
pinhole to occasionally 1/4" in size; GSI = 80

Begin with 4 7/8" OD
tri-cone mud rotary

Increase in down
pressure, decrease in
DR at 2.5'; DA smooth;
WC brown

Switch to HQ3T core at
5.0'

DA very rough over
interval

DA smooth; DR
moderate; WC gray

DA rough; DR moderate;
WC gray

X1

N1

X2

N2
C1

C2

C3

75

0

100

50/5"

50/0"
R4

R4

R4
RQD = 100

May 11, 2021

Test Type

U.S. 97 and U.S. 20

CME-850

Start Date End Date

Purpose

County

Driller

May 11, 2021

DRILL LOG
OREGON DEPARTMENT OF TRANSPORTATION

Project

Highway

Hole Location

Equipment

Project Geologist

Typical Drilling AbbreviationsRock Abbreviations

NCGDR-14

PE003210

21229

3472.2 ft

Hole No.

E.A. No.

Key No.

Start Card No.

Bridge No.

Ground Elev.

Tube Height20.0 ft

222,853.62

Drilling Remarks
LW - Lost Water
WR - Water Return
WC - Water Color
DP - Down Pressure
DR - Drill Rate
DA - Drill Action

Recorder

Total Depth

250,672.61

Micah Gregory-Lederer

Deschutes

Geotechnical

Jeff Crisman/CPSD

Micah Gregory-Lederer

U.S. 97/U.S. 20 Bend North Corridor

2

Shape
Pl - Planar
C - Curved
U - Undulating
St - Stepped
Ir - Irregular

"A" - Auger Core
"X" - Auger
"C" - Core, Barrel Type
"N" - Standard Penetration
"U" - Undisturbed Sample
"T" - Test Pit

Discontinuity
J - Joint
F - Fault
B - Bedding
Fo - Foliation
S - Shear

Northing: Easting:

Page of1

Surface Roughness
P - Polished
Sl - Slickensided
Sm - Smooth
R - Rough
VR - Very Rough

Drilling Methods
WL - Wire Line
HS - Hollow Stem Auger
DF - Drill Fluid
SA - Solid Auger
CA - Casing Advancer
HA - Hand Auger

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
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C- 4  (16.0-20.0) BASALT; Gray to Red; Fresh to Slighty
Weathered; R4; Moderately close joint spacing (0.4' to
~3.0', possible mechanical breaks); No infill or staining;
Some pinhole vesicles (~5%) to highly vesicular (25 -
50%) at 19.0'; GSI = 80; Possible flow contact at 19.0'
bgs indicated by increase in vesicle size and abundance,
color change from gray to red, and  alteration

(20.0) Bottom of Hole

DA smooth; DR
moderatly fast (increase
in lower interval); WC
gray

Ponded water from
drilling at 11.0' bgs at
end of drilling (EOD) +15
mins, 12.5' bgs at EOD
+ 30 mins

C4

Possible flow contact
at 19.0' bgs.

100 R4
RQD = 100

Possible flow contact
at 19.0' bgs.

Project Name U.S. 97/U.S. 20 Bend North Corridor Hole No. NCGDR-14 Page of2 2

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
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0.0 - 2.0
Silty gravel with
sand; GM; Brown;
Non-plastic; Dry;
Medium dense; (FILL)
2.0 - 27.0
Basalt; Gray; Slightly
weathered to fresh;
R3 - R4; Very close to
moderately close
joint spacing (<0.1' to
~1.5') with no infill to
some staining,
alteration, trace silty
residue infill, and/or
trace mineralized
infill in some joints;
Some vesicles to
highly vesicular (5 -
50%), pinhole to ~1.0"
diameter in size; GSI
= 35 - 75; Small
void(s) or cavity in
upper region of
formation between
7.5' - ~10.0' bgs;
(NEWBERRY
BASALT)

X- 1  (0.0-2.0) Silty GRAVEL with some sand; GM;
Brown; Nonplastic; Dry; Medium Dense; (Alluvium)

C- 1  (2.0-6.0) BASALT; Gray; Fresh to Slightly
Weathered; R4; Close joint spacing; No infill, some
alteration and secondary mineralization in vesicles; Highly
vesicular (~25%), pinhole to ~1.0' in size, 1/8" - 1/4"
common; GSI = 75

C- 2  (6.0-11.0) BASALT; Gray; Slightly Weathered; R4;
Close to very close joint spacing (<0.5'); Some staining,
no infill; Highly vesicular (25-50%), predominantly < 1/8";
GSI = 45

C- 3  (11.0-16.0) BASALT; Gray; Slightly Weathered; R4;
Close to moderately close joint spacing (0.6' - 1.4');
Stained surfaces common, some mineralized infill; Highly
vesicular (15 - 50%), pinhole to occasionally ~3/4" in size;
GSI = 60

C- 4  (16.0-21.0) BASALT; Gray; Slightly Weathered to
Fresh; R4; Moderately close joint spacing (~1.0' - 1.5');
Some mineralized infill; Joints tight (<1/16" aperture);
Highly vesicular, predominantly pinhole (10%) and 1/4"
(<5%) in size; GSI = 70

Began drilling with 8 1/4"
OD Hollow Stem Auger

Augur refusal at 2.0'
bgs; Switch to Type
HQ3T core at 2.0' bgs
No WR from 3.0' to total
depth

Rapid increase in DR
from 7.5' to 11.0'; DA
rough, then smooth;
Likely void over interval
(7.5' - 10.0')

DR moderate; DA
smooth

X1

C1

C2

C3

C4

95

28

100

100

R4
RQD = 95

R4
RQD = 10

R4
RQD = 92

R4
RQD = 90

May 5, 2021

Test Type

U.S. 97 and U.S. 20

CME-850

Start Date End Date

Purpose

County

Driller

May 5, 2021

DRILL LOG
OREGON DEPARTMENT OF TRANSPORTATION

Project

Highway

Hole Location

Equipment

Project Geologist

Typical Drilling AbbreviationsRock Abbreviations

NCGDR-16

PE003210

21229

3464.1'

Hole No.

E.A. No.

Key No.

Start Card No.

Bridge No.

Ground Elev.

Tube Height27.0 ft

223,356.35

Drilling Remarks
LW - Lost Water
WR - Water Return
WC - Water Color
DP - Down Pressure
DR - Drill Rate
DA - Drill Action

Recorder

Total Depth

250,776.42

Micah Gregory-Lederer

Deschutes

Geotechnical

Jeff Crisman/CPSD

Micah Gregory-Lederer

U.S. 97/U.S. 20 Bend North Corridor

2

Shape
Pl - Planar
C - Curved
U - Undulating
St - Stepped
Ir - Irregular

"A" - Auger Core
"X" - Auger
"C" - Core, Barrel Type
"N" - Standard Penetration
"U" - Undisturbed Sample
"T" - Test Pit

Discontinuity
J - Joint
F - Fault
B - Bedding
Fo - Foliation
S - Shear

Northing: Easting:

Page of1

Surface Roughness
P - Polished
Sl - Slickensided
Sm - Smooth
R - Rough
VR - Very Rough

Drilling Methods
WL - Wire Line
HS - Hollow Stem Auger
DF - Drill Fluid
SA - Solid Auger
CA - Casing Advancer
HA - Hand Auger

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
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C- 5  (21.0-26.0) BASALT; Gray; Slightly Weathered to
Fresh; R4; Moderately close joint spacing (0.4' - 1.5');
Stained joint surfaces with trace silty residue, moderately
rough; Tight joint aperature; Some vesicles,
predominantly pinhole in size (<10%) with occasional
<1/4" vesicles; GSI = 70

C- 6  (26.0-27.0) BASALT; Gray; Fresh; R4; Moderately
close joint spacing (>1.0'), no joints in sample; Pinhole
vesicles throughout sample (<5%); olivine phenocrists in
fine groundmass; Insufficient run length for GSI estimate
(27.0) Bottom of Hole

DR moderate; DA
smooth

Ponded water from
drilling measured at 9.7'
bgs at end of drilling
(EOD) + 15 mins; Hole
partially collapsed at
10.0' bgs at EOD, no
water measured at 10.0'
bgs at EOD + 30 mins

C5

C6

100

100

R4
RQD = 5

R4
RQD = 100

Project Name U.S. 97/U.S. 20 Bend North Corridor Hole No. NCGDR-16 Page of2 2

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
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0.0 - 4.5
Silty gravel with
angular basalt
cobbles; possibly
small boulders;
Gray/brown; Dry;
Non-plastic; Very
dense (SPT refusal);
(UNCONTROLLED
FILL)

4.5 - 31.5
Basalt; Gray to
gray/red to brown;
Slightly weathered
with discrete
moderately
weathered zones; R3
- R4; Very close to
moderately close
joint spacing (<0.1' to
1.8') with some silty
residue infill,
staining, and/or trace
mineralized infill or
alteration; Some
vesicles to highly
vesicular to locally
scoriaceous (5 to
>60%), pinhole to
~1.0" diameter in
size; GSI = 45 - 80;
(NEWBERRY
BASALT)

X- 1  (0.0-2.5) Silty GRAVEL with cobbles; GP-GM;
Brown; Nonplastic; Dry; Very Dense; Angular basalt
fragments; (Fill)

N- 1  (2.5-4.0) No sample recovery; Basalt rock chips in
cuttings; (Fill)

X- 2  (4.0-5.0)

N- 2  (5.0-5.1) Concussion fractured basalt; Insufficient
sample recovery
C- 1  (5.1-6.5) BASALT; Gray; Slightly Weathered; R4;
Sample insufficient to classify joint character; Highly
vesicular (~15%), pinhole to 1/4" in size; Trace secondary
mineralization in vesicles, trace silty infill of vesicles;
Insufficient sample for GSI; Poor recovery over interval;
Possible cobble/boulder or rubbly top of rock
C- 2  (6.5-10.2) BASALT; Gray; Slightly Weathered to
Fresh; R3-R4; Close to moderately close joint spacing
(0.5' - 1.5'); No joint infill, slight staining of surfaces;
Highly vesicular (~15%) in upper 1.8', occasionally large
vesicles (~1.0" diameter), generally decreasing with depth
to some vesicles (~5 - 15%), decrease in size to pinhole
diameter at depth; Some silty vesicle infill, decreasing
with depth; GSI = 80
C- 3  (10.2-15.2) BASALT; Gray; Slightly Weathered;
R3-R4; Close to moderately close joint spaceing (.03' -
1.3'); No infill, oxidation, or staining; Some vesicles
(~15%) to highly vesicular (50%), increasing size with
depth from pinhole to 0.5" in lower interval; GSI = 65;
Increased weathering in vesicular lower portion of interval

C- 4  (15.2-20.2) BASALT; Gray to Red; Slightly to
Moderately Weathered; R3; Close joint spacing (0.3' -
0.8'); Trace silty sand infill; Highly vesicular (15-50%),
1/16" to <1/2" in size, alteration and weathering of
vesicles common; GSI = 55; Some vitrified, botrodial
texture infill of vesicles in lower interval

Began drilling with 8 1/4"
OD Hollow Stem Auger

Refusal on large cobble
or boulder at 2.0'; Began
drilling with 4 7/8" OD
tri-cone mud rotary; DA
rough; DR slow; WC
brown
Some water loss from
2.5' - 5.0'.
Irregular, bouldery
bedrock contact,
possible small (<0.5')
voids from 2.0' to 4.5'.
Type HQ3T core from
5.0' to BOH; DA smooth;
DR slow; WC gray

DR slow; DA smooth;
WC gray
LW at ~11.5'; No WR to
BOH.

DR slow; DA smooth,
occasionally choppy;
Possible small voids
over interval

X1

N1

X2

N2
C1

C2

C3

C4

0

100
30

100

84

R4
RQD = 0

R3-R4

R3-R4
RQD = 92

R3
RQD = 44

May 4, 2021

Test Type

U.S. 97 and U.S. 20

CME-850

Start Date End Date

Purpose

County

Driller

May 3, 2021

DRILL LOG
OREGON DEPARTMENT OF TRANSPORTATION

Project

Highway

Hole Location

Equipment

Project Geologist

Typical Drilling AbbreviationsRock Abbreviations

NCGDR-17

PE003210

21229

3461.0'

Hole No.

E.A. No.

Key No.

Start Card No.

Bridge No.

Ground Elev.

Tube Height31.5 ft

223,598.72

Drilling Remarks
LW - Lost Water
WR - Water Return
WC - Water Color
DP - Down Pressure
DR - Drill Rate
DA - Drill Action

Recorder

Total Depth

250,834.25

Micah Gregory-Lederer

Deschutes

Geotechnical

Jeff Crisman/CPSD

Micah Gregory-Lederer

U.S. 97/U.S. 20 Bend North Corridor

2

Shape
Pl - Planar
C - Curved
U - Undulating
St - Stepped
Ir - Irregular

"A" - Auger Core
"X" - Auger
"C" - Core, Barrel Type
"N" - Standard Penetration
"U" - Undisturbed Sample
"T" - Test Pit

Discontinuity
J - Joint
F - Fault
B - Bedding
Fo - Foliation
S - Shear

Northing: Easting:

Page of1

Surface Roughness
P - Polished
Sl - Slickensided
Sm - Smooth
R - Rough
VR - Very Rough

Drilling Methods
WL - Wire Line
HS - Hollow Stem Auger
DF - Drill Fluid
SA - Solid Auger
CA - Casing Advancer
HA - Hand Auger

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
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C- 5  (20.2-21.5) BASALT; Red-Gray; Slightly to
Moderately Weathered; R3-R4; Moderately close joint
spacing (>1.0'); No infill; Highly vesicular (~50%) up to
1/2" in size, localized scoriaceous texture; GSI = 55
C- 6  (21.5-26.5) BASALT; Red-Gray; Slightly to
Moderately Weathered; R3-R4; Very close to close joint
spacing (<1.0'); No infill; Highly vesicular to (>25%) to
scoriaceous, espically in lower 1.0' of interval; GSI = 45

C- 7  (26.5-29.5) BASALT; Red-Gray; Slightly to
Moderately Weathered; R4; Very close joint spacing
(<0.3'); No infill; Highly vesicular (15 - 50%), localized
scoriaceous vugs; GSI = 45; Trace clayey residue on
fracture surface, possible washout interval

C- 8  (29.5-31.5) BASALT; Red-Brown; Slightly to
Moderately Weathered; R4; Very close joint spacing
(<0.45'); No infill; Some vesicles (<15%) to locally
scoriaceous

(31.5) Bottom of Hole

DR slow; DA smooth

Small voids over interval

DR slow; DA smooth

No ponded water from
drilling, dry hole
observed at end of
drilling (EOD) + 15 mins

C5

C6

C7

C8

100

88

83

100

R3-R4
RQD = 100

R3-R4
RQD = 30

R4
RQD = 0

R4
RQD = 40

Project Name U.S. 97/U.S. 20 Bend North Corridor Hole No. NCGDR-17 Page of2 2

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
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0.0 - 6.0
Gravel with sand, silt,
angular basalt
cobbles, and some
boulders;
Gray/brown; Moist;
Non-plastic; Very
dense (SPT refusal);
(UNCONTROLLED
FILL)

6.0 - 32.0
Basalt; Gray; Slightly
weathered to fresh;
R3 - R4; Very close to
moderately close
joint spacing (<0.1' to
3.0') with some to
trace silty or clayey
residue infill,
staining, and/or trace
mineralized infill;
Some vesicles to
highly vesicular (5 to
~25%), pinhole to
~1.25" diameter in
size; GSI = 45 - 75;
(NEWBERRY
BASALT)

X- 1  (0.0-2.5)

N- 1  (2.5-4.0) Silty GRAVEL and COBBLES, some
boulders; Basalt clasts, concussion fractured angular
basalt rock fragments and pulverized rock in sampler;
Boulder from ~2.25' - 3.8' bgs (~1.7' diameter); (Fill)

X- 2  (4.0-5.0) ~0.5' sized cobble at 4.0' bgs

N- 2  (5.0-6.5) 0.4' SAND; SP; Brown; Nonplastic; Wet;
(Slough) over 0.1' SILT with some gravel; ML; Brown;
Nonplastic; Moist; over 0.1' angular concussion fractured
BASALT; SPT blows inflated by cobble/boulder material

X- 3  (6.5-7.0)

C- 1  (7.0-12.0) BASALT; Gray; Slightly Weathered;
R3-R4; Close to moderately close joint spacing (0.75' -
2.15'); Some silty infill with trace mineralization on some
joint surfaces; <1/8" aperture; highly vesicular (~15 -
25%), predominantly  ~1/8" to 1 1/4" in size; GSI = 50

C- 2  (12.0-17.0) BASALT; Gray; Slightly Weathered; R4;
Single 0.05' joint, predominantly moderately close (1.9' -
3.0') joint spacing; Trace mineralization, no infill; Some
vesicles (~5 - 10%), predominantly pinhole and 1/4" to
1/2" diameter in size (bimodal), occasionally ~1.0"
diameter; GSI = 70

C- 3  (17.0-22.0) BASALT; Gray; Fresh; R4; Single joint,
moderately close spacing (2.1' ~2.9'); No infill, slightly
rough surfaces with some staining and trace
mineralization; Some vesicles (~5 - 25%), predominantly
pinhole in size, locally abundant and 1/8" - 1/4" diameter
in size; GSI = 75

Begin drilling with 4 7/8"
OD tri-cone (mud rotary)

Fill ~25% cobble sized
clasts (~0.4' - 1.0'),
some boulders exposed
at gound surface in drill
hole vicinity

DR slow, DA rough to
smooth, grinding at 6.0'
bgs,
Switch to Type HQ3T
Core at 7.0' bgs; DR
moderate, DA smooth,
No WR to BOH

DR moderate; DA
smooth; No WR

DR moderate; DA
smooth; No WR

X1

N1

X2

N2

X3

C1

C2

C3

100

100

100

98

100

50/1 1/2"

50/2"

R3-R4
RQD = 90

R4
RQD = 97

R4
RQD = 100

May 20, 2021

Test Type

U.S. 97 and U.S. 20

CME-850

Start Date End Date

Purpose

County

Driller

May 20, 2021

DRILL LOG
OREGON DEPARTMENT OF TRANSPORTATION

Project

Highway

Hole Location

Equipment

Project Geologist

Typical Drilling AbbreviationsRock Abbreviations

NCGDR-18

PE003210

21229

3460.1'

Hole No.

E.A. No.

Key No.

Start Card No.

Bridge No.

Ground Elev.

Tube Height32.0 ft

223,595.05

Drilling Remarks
LW - Lost Water
WR - Water Return
WC - Water Color
DP - Down Pressure
DR - Drill Rate
DA - Drill Action

Recorder

Total Depth

250,893.95

Micah Gregory-Lederer

Deschutes

Geotechnical

Jeff Crisman/CPSD

Micah Gregory-Lederer

U.S. 97/U.S. 20 Bend North Corridor

2

Shape
Pl - Planar
C - Curved
U - Undulating
St - Stepped
Ir - Irregular

"A" - Auger Core
"X" - Auger
"C" - Core, Barrel Type
"N" - Standard Penetration
"U" - Undisturbed Sample
"T" - Test Pit

Discontinuity
J - Joint
F - Fault
B - Bedding
Fo - Foliation
S - Shear

Northing: Easting:

Page of1

Surface Roughness
P - Polished
Sl - Slickensided
Sm - Smooth
R - Rough
VR - Very Rough

Drilling Methods
WL - Wire Line
HS - Hollow Stem Auger
DF - Drill Fluid
SA - Solid Auger
CA - Casing Advancer
HA - Hand Auger

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
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C- 4  (22.0-27.0) BASALT; Gray; Fresh; R4; Very close to
moderately close fractures (<0.1' - ~1.0'), decrease in
spacing over interval; Trace clayey residue on some joint
surfaces, predominantly smooth with tight aperture; Some
vesicles (<5%), locally <10%, predominantly pinhole in
size; GSI = 45

C- 5  (27.0-32.0) BASALT; Gray; Fresh to Slightly
Weathered; R4; Very close to moderately close joint
spacing (<0.1' - 2.3'); Slight staining, no infill,
predominantly smooth surfaces; Some vesicles (~5%),
pinhole in size; GSI = 45

(32.0) Bottom of Hole

DR moderate; DA
smooth; No WR

DR moderate; DA
smooth; No WR

Ponded water from
drilling measured at
18.0' bgs at end of
drilling (EOD); 9.4' bgs
at EOD + 30 mins; 10.7'
bgs at EOD + 2.75 hrs;
19.6' bgs at EOD + 5 hrs

C4

C5

98

99

R4
RQD = 56

R4
RQD = 46

Project Name U.S. 97/U.S. 20 Bend North Corridor Hole No. NCGDR-18 Page of2 2

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
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0.0 - 6.0
Gravel with sand and
some silt,
predominantly cinder
clasts and other
imported aggregate;
Red/brown; Wet
(water added during
drilling); Non-plastic;
Medium dense;
(UNCONTROLLED
FILL)

6.0 - 9.0
Silty sand with trace
gravel; SM; Moist
(water added during
drilling); Brown;
Non-plastic; Dense to
very dense;
(AEOLIAN SILTY
SAND)
9.0 - 35.0
Basalt; Gray to
red/gray at
interpreted flow
contacts; Slightly
weathered with
discrete moderately
weathered zones; R3
- R4; Very close to
wide joint spacing
(<0.1' to  > 5.0') with
some silty residue
infill, staining,
alteration, and/or
trace mineralized
infill; Some vesicles
to highly vesicular (5
to ~45%), pinhole to
~1.5" diameter in
size; GSI = 30 - 90;
(NEWBERRY
BASALT)

X- 1  (0.0-2.5) SAND; Predominantly cinders

N- 1  (2.5-4.0) SAND and GRAVEL; SW, GP-GM;
Red/Brown; Nonplastic; Wet; Medium Dense;
Predominantly cinder clasts, some basalt and gravel with
silt; (Fill)

X- 2  (4.0-5.0)

N- 2  (5.0-6.5) Silty SAND with gravel; SM; Brown;
Nonplastic; Moist; Dense; Some coarse gravel basalt
clasts in sample

X- 3  (6.5-7.5)

N- 3  (7.5-9.0) Silty SAND with gravel; SM; Brown;
Nonplastic; Moist; Very Dense; Basalt clast (coarse
gravel sized) wedged in sampler; Some pulverized basalt;
possible cobble or rubbly, infilled top of rock over interval

X- 4  (9.0-10.0) Top of Bedrock at 9.0' bgs

C- 1  (10.0-11.0) BASALT; Gray; Slightly Weathered; R3;
Close joint spacing (0.3' - 0.6'); Some silty residue infill;
Some vesicles (~10%), pinhole to 1/4" in size; GSI = 30,
based on full core run C-2
C- 2  (11.0-16.0) BASALT; Gray to Red-Gray; Slightly
Weathered to locally Moderately Weathered; R3; Very
close to close joint spacing (<0.1' - 1.0'); Some silty infill,
trace mineralization, alteration and weathering at 13.0'
bgs; Highly vesicular (~20 - 45%), decreasing slightly in
bottom of interval to some vesicles (~15 - 20%),
predominantly 1/8" - 1/2" in size; GSI = 30; Possible flow
contact observed at 13.5' bgs, indicated by color change,
alteration and weathering

C- 3  (16.0-21.0) BASALT; Red-Gray to Gray over
interval; Slightly Weathered; R3; Close to moderately
close joint spacing (0.4' - 1.5'); Some silty residue infill,
espically in high angle joints; Highly vesicular (25 - 40%),
pinhole to large (~1.5" diameter)  in size; GSI = 35

Begin drilling with 4 7/8"
OD tri-cone (mud
rotary); DR fast; DA
slightly rough; WC
red/brown

DR fast; DA rough to
smooth, irregular; WC
brown

Cobble or boulder sized
clast at 7.0' bgs
DR slow; DA rough

WC brown to gray at 9.0'
bgs

DR moderate; DA
smooth

Possible flow contact at
13.0' bgs

LW at 13.0' bgs

DR moderately fast; DA
smooth

X1

N1

X2

N2

X3

N3

X4

C1

C2

C3

60

40

97

100

100

69

6-5-6

25-19-22

32-32-50/4"

R3
RQD = 65

R3
RQD = 60

R3
RQD = 68

May 20, 2021

Test Type

U.S. 97 and U.S. 20

CME-850

Start Date End Date

Purpose

County

Driller

May 20, 2021

DRILL LOG
OREGON DEPARTMENT OF TRANSPORTATION

Project

Highway

Hole Location

Equipment

Project Geologist

Typical Drilling AbbreviationsRock Abbreviations

NCGDR-19

PE003210

21229

3458.3'

Hole No.

E.A. No.

Key No.

Start Card No.

Bridge No.

Ground Elev.

Tube Height35.0 ft

223,701.00

Drilling Remarks
LW - Lost Water
WR - Water Return
WC - Water Color
DP - Down Pressure
DR - Drill Rate
DA - Drill Action

Recorder

Total Depth

250,917.79

Micah Gregory-Lederer

Deschutes

Geotechnical

Jeff Crisman/CPSD

Micah Gregory-Lederer

U.S. 97/U.S. 20 Bend North Corridor

2

Shape
Pl - Planar
C - Curved
U - Undulating
St - Stepped
Ir - Irregular

"A" - Auger Core
"X" - Auger
"C" - Core, Barrel Type
"N" - Standard Penetration
"U" - Undisturbed Sample
"T" - Test Pit

Discontinuity
J - Joint
F - Fault
B - Bedding
Fo - Foliation
S - Shear

Northing: Easting:

Page of1

Surface Roughness
P - Polished
Sl - Slickensided
Sm - Smooth
R - Rough
VR - Very Rough

Drilling Methods
WL - Wire Line
HS - Hollow Stem Auger
DF - Drill Fluid
SA - Solid Auger
CA - Casing Advancer
HA - Hand Auger

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
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C- 4  (21.0-26.0) BASALT; Gray; Slightly Weathered to
Fresh; R3-R4; Close to wide joint spacing (0.85' - 4.2');
Some silty infill, <1/8" aperture, smooth surfaces; GSI =
90

C- 5  (26.0-31.0) BASALT; Gray; Fresh; R4; No joints or
fractures over interval, wide joint spacing; Some vesicles
(~5 - ~15% locally), pinhole in size to ~1/4" in size; GSI =
90

C- 6  (31.0-35.0) BASALT; Gray to Red; Slightly
Weathered to Moderately Weathered; Very close to close
joint spacing (<0.1' - 1.0'); Silty clayey residue infill in high
angle joint, silty residue infill and alteration at and around
33.1' bgs;; Locally brecciated; Some to highly vesicular
(~40%), pinhole to large (~1.5" diameter) below 33.1' bgs;
GSI = 30; Possible flow contact observed at 33.1' bgs,
indicated by change in color, relative weathering, increase
in abundance and size of vesicles

(35.0) Bottom of Hole

DR Smooth; DA
moderate; No WR

DR Smooth; DA
moderate; No WR

DR Smooth; DA
moderate; No WR

Ponded water from
drilling measured at
22.6' bgs at end of
drilling (EOD), 22.9' bgs
at EOD + 30

C4

C5

C6

Possible flow contact
at 33.1'

100

96

98

R3-R4
RQD = 100

R4
RQD = 100

RQD = 49

Possible flow contact
at 33.1'

Project Name U.S. 97/U.S. 20 Bend North Corridor Hole No. NCGDR-19 Page of2 2

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
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0.0 - 15.5
Cobbles and boulders
with silty sand and
gravel; Brown; Wet
(water added during
drilling); Non-plastic;
Medium dense (blow
count inflated due to
very coarse material);
Poor recovery and
erratic drill
action/drill rate over
interval associated
with boulders,
possible voids and/or
unconsolidated
material; irregular,
bouldery contact with
underlying bedrock;
(UNCONTROLLED
FILL)

15.5 - 30.5
Basalt; Gray to
gray/red to brown at
interpreted flow
contact; Slightly
weathered with
discrete moderately
weathered zones; R3
- R4; Very close to
moderately close
joint spacing (<0.1' to

X- 1  (0.0-2.5) GRAVEL with cobble-sized clasts, silt, and
sand; (Fill)

N- 1  (2.5-3.4) GRAVEL with silt and sand; GP; Brown;
Nonplastic; Dry to Moist; Medium Dense; 0.2' gravel over
pulverized rock, rock flour, and concussion fractured rock
fragments; cobble-sized clasts; Blow counts inflated due
to very coarse material; (Fill)
X- 2  (3.4-4.6) GRAVEL with cobble-sized clasts, silt, and
sand; Approximately 10% cobbles, <0.6' in size; (Fill)
C- 1  (4.6-6.6) BASALT; Gray; Slightly Weathered; R4;
Close to moderately close joint spacing (0.5' - ~1.0'); No
staining or infill; Some vesicles (5 - 10%), pinhole and
1/4" - 3/4" in size (bimodal); (BOULDER, FILL)

C- 2  (6.6-10.5) BASALT; Gray; Slightly Weathered;
R3-R4; Close joint spacing (0.2' - 0.4'); Trace staining and
silty residue, predominantly no infill; Some vesicles
(~10%), pinhole to large (~1.5" diameter) in size;
(BOULDER, FILL)

C- 3  (10.5-11.6) BASALT; Gray; Slightly Weathered;
Poor recovery; Lithology of recovered core fragment
appears consistent with previous run; (BOULDER, FILL)

C- 4  (11.6-16.6) BASALT; Gray; Slightly to Moderately
Weathered; R3; Close joint spacing (0.2' - 0.4'); Some
silty infill with trace sand; Highly vesicular (~15 - 30%),
predominantly 1/8" - 1/4" in size; GSI = 25

C- 5  (16.6-21.6) BASALT; Gray; Slightly to Moderately
Weathered; R3; Very close to close joint spacing (<0.7');
Silty residue infill; Highly vesicular (~20 - 45%),
predominantly 1/8" - 1/2" diameter, occasionally large
(~1.5" diameter) in size; GSI = 25

Begin drilling 8 1/2" OD
Hollow Stem Auger; DR
moderately slow; DA
very rough

DR moderately slow; DA
rough

Switch to Type HQ3T
Core at 4.6' bgs; DR
moderately fast; DA
smooth; Full WR; WC
gray

LW at 8.0' bgs; No WR
to BOH

DR moderate; DA
smooth, steady

Void or very loose,
unconsolidated material
from ~11.6' - 14.5'; DR
very fast; DA smooth

Top of bedrock at
~15.5', contact poorly
constrained due to
bouldery fill

DR moderate; DA
smooth; No WR

X1

N1

X2

C1

C2

C3

C4

C5

60

80

44

14

22

98

19-12-12

R4
RQD = N/A

R3-R4
RQD = N/A

RQD = N/A

R3
RQD = 8

R3
RQD = 14

May 18, 2021

Test Type

U.S. 97 and U.S. 20

CME-850

Start Date End Date

Purpose

County

Driller

May 18, 2021

DRILL LOG
OREGON DEPARTMENT OF TRANSPORTATION

Project

Highway

Hole Location

Equipment

Project Geologist

Typical Drilling AbbreviationsRock Abbreviations

NCGDR-20

PE003210

21229

3524.7'

Hole No.

E.A. No.

Key No.

Start Card No.

Bridge No.

Ground Elev.

Tube Height30.5 ft

218,564.22

Drilling Remarks
LW - Lost Water
WR - Water Return
WC - Water Color
DP - Down Pressure
DR - Drill Rate
DA - Drill Action

Recorder

Total Depth

248,761.12

Micah Gregory-Lederer

Deschutes

Geotechnical

Jeff Crisman/CPSD

Micah Gregory-Lederer

U.S. 97/U.S. 20 Bend North Corridor

2

Shape
Pl - Planar
C - Curved
U - Undulating
St - Stepped
Ir - Irregular

"A" - Auger Core
"X" - Auger
"C" - Core, Barrel Type
"N" - Standard Penetration
"U" - Undisturbed Sample
"T" - Test Pit

Discontinuity
J - Joint
F - Fault
B - Bedding
Fo - Foliation
S - Shear

Northing: Easting:

Page of1

Surface Roughness
P - Polished
Sl - Slickensided
Sm - Smooth
R - Rough
VR - Very Rough

Drilling Methods
WL - Wire Line
HS - Hollow Stem Auger
DF - Drill Fluid
SA - Solid Auger
CA - Casing Advancer
HA - Hand Auger

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
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1.75') with some silty
infill (trace sandy
infill at top of rock)
and some staining
and/or alteration;
Some vesicles to
highly vesicular (5 -
45%), pinhole to large
(~1.5" diameter) in
size; GSI = 25 - 55;
Top of bedrock
contact poorly
constrained due to
bouldery fill;
(NEWBERRY
BASALT)

C- 6  (21.6-26.6) BASALT; Gray; Slightly Weathered; R4;
Very close to moderate joint spacing (<0.1' - ~1.75');
Trace silty residue in upper 1.0', some staining, slightly
rough to smooth joint surfaces, predominantly tight
aperture; Some vesicles (<5% to 15%), pinhole to <1/4" in
size; GSI = 55

C- 7  (26.6-30.5) BASALT; Gray to Reddish Gray Brown;
Very close to close joint spacing (fractured, (<0.1' - 0.7');
Some alteration, silty infill most abundant at ~27.7' bgs;
Highly vesicular (20 - 40%), predominantly ~1/16" - 3/4" in
size; GSI = 35; Flow contact observed at 27.7' bgs,
indicated by color change and alteration

(30.5) Bottom of Hole

DR moderate; DA
smooth, No WR

Caving at 13.0' bgs at
end of drilling (EOD),
hole obstructed; No
ponded water from
drilling observed to 13.0'
bgs at EOD.

C6

C7

Possible flow contact
at 27.7' bgs

100

96

R4
RQD = 58

RQD = 72

Possible flow contact
at 27.7' bgs

Project Name U.S. 97/U.S. 20 Bend North Corridor Hole No. NCGDR-20 Page of2 2

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
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0.0 - 3.5
Silty sand (SM) with
angular basalt
cobbles and some
boulders;
Brown/gray; Dry;
Non-plastic; Dense
(blow count inflated
due to coarse
material); est. 30%
cobbles by volume;
(UNCONTROLLED
FILL)
3.5 - 13.5
Basalt; Gray; Slightly
weathered with
discrete moderately
weathered zones; R3
- R4; Very close to
moderately close
joint spacing (<0.1' to
1.8') with some silty
infill and staining,
trace organic root
material in some
joints; Some vesicles
to highly vesicular
(15 - 30%), pinhole to
large (~1.5" diameter)
in size; GSI = 35 - 55;
(NEWBERRY
BASALT)

X- 1  (0.0-2.5) BOULDER and COBBLE with silty sand
and sandy silt; (Fill)

N- 1  (2.5-3.5) Silty SAND with gravel; SM; Brown;
Nonplastic; Dry; Dense; SPT N-Value not representative;
Split spoon sampler damaged (bent) over interval
C- 1  (3.5-6.5) BASALT; Gray; Slightly Weathered;
R3-R4; Close joint spacing (~0.5' - 0.9'); trace silty
residue infill in some joints; Trace white mineralization in
some vesicles; Highly vesicular (25 - 30%),
predominantly 1/8" diameter to large (~1.5" diameter) in
size; GSI = 35; Trace organic root material in joint

C- 2  (6.5-11.5) BASALT; Gray; Slighly Weathered, locally
Moderately Weathered; R4; Very close to moderately
close joint spacing (~0.1' - ~1.8'); Some silty infill, trace
organic root material in some joints; Some vesicles
(~25%) decreasing slightly in abundance with depth to
~15%, predominantly pinhole in size, occasionally large
(~1.5" diameter) and sometimes containing silty infill; GSI
= 50

C- 3  (11.5-13.5) BASALT; Gray; Slightly Weathered; R4;
Close to moderately close joint spacing (0.3' - 1.3'); Some
staining, silty residue infill on some joint surfaces; Some
vesicles (15 - 25%), pinhole in size to ~1/2" (bimodal);
GSI = 55

(13.5) Bottom of Hole

Begin drilling with 8 1/2"
OD Hollow Stem Auger;
Angular basalt cobble
and boulder fill from
surface, shallow
boulders up to 1.2'
b-axis; DR slow; DA
rough

Auger refused at 3.5'
bgs on bedrock; Switch
over to Type HQ3T Core
at 3.5' bgs
DR moderate; DA
smooth; WC brown to
gray at ~4.5' bgs

DR moderate; DA
smooth; Full WR; WC
gray

DR moderate; DA
smooth; WC gray; Full
WR

Ponded water from
drilling retained in hole
at end of drilling; Very
slow to drain

X1

N1

C1

C2

C3

60

100

97

88

11-18-14

R3-R4
RQD = 83

R4
RQD = 97

R4
RQD = 65

May 18, 2021

Test Type

U.S. 97 and U.S. 20

CME-850

Start Date End Date

Purpose

County

Driller

May 18, 2021

DRILL LOG
OREGON DEPARTMENT OF TRANSPORTATION

Project

Highway

Hole Location

Equipment

Project Geologist

Typical Drilling AbbreviationsRock Abbreviations

NCGDR-21

PE003210

21229

3509.4'

Hole No.

E.A. No.

Key No.

Start Card No.

Bridge No.

Ground Elev.

Tube Height13.5 ft

221,265.89

Drilling Remarks
LW - Lost Water
WR - Water Return
WC - Water Color
DP - Down Pressure
DR - Drill Rate
DA - Drill Action

Recorder

Total Depth

247,467.71

Micah Gregory-Lederer

Deschutes

Geotechnical

Jeff Crisman/CPSD

Micah Gregory-Lederer

U.S. 97/U.S. 20 Bend North Corridor

1

Shape
Pl - Planar
C - Curved
U - Undulating
St - Stepped
Ir - Irregular

"A" - Auger Core
"X" - Auger
"C" - Core, Barrel Type
"N" - Standard Penetration
"U" - Undisturbed Sample
"T" - Test Pit

Discontinuity
J - Joint
F - Fault
B - Bedding
Fo - Foliation
S - Shear

Northing: Easting:

Page of1

Surface Roughness
P - Polished
Sl - Slickensided
Sm - Smooth
R - Rough
VR - Very Rough

Drilling Methods
WL - Wire Line
HS - Hollow Stem Auger
DF - Drill Fluid
SA - Solid Auger
CA - Casing Advancer
HA - Hand Auger

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
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0.0 - 1.7
Coarse sand shoulder
soil (cinder sanding
rock) over rubbleized
rock fill (cobbles,
coarse gravel,
boulders); Red/gray;
Non-Plastic; Dry;
Loose to very dense;
(FILL)
1.7 - 12.5
Basalt; Gray; Fresh;
R4; Very close to
wide joint spacing
(<0.1' to 3.75');
Predominantly no
infill, trace silty infill
and staining in some
joints; Some vesicles
(15 - 25%), pinhole to
~1.5" diameter in
size; GSI = 55 - 80;
(NEWBERRY
BASALT)

X- 1  (0.0-1.7)

N- 1  (1.7-2.1) BASALT; Gravel sized concussion
fractured basalt clasts and rock flour
X- 2  (2.1-2.5)
N- 2  (2.5-2.6)
C- 1  (2.6-6.5) BASALT; Gray; Fresh; R4; Very close to
close joint spacing (<0.1' - 0.75'); occasional trace silty
residue and staining, predominantly no infill; Some
vesicles (15 - 25%), predominantly pinhole in size or 1/4"
- 1/2" (bimodal); GSI = 50

C- 2  (6.5-11.5) BASALT; Gray; Fresh; R4; Close to wide
joint spacing (0.2' - 3.75'); No infill; Some vesicles
(~15%), predominantly pinhole in size, occasionally 1/4" -
~1.5" vugs; GSI = 80

C- 3  (11.5-12.5) BASALT; Gray; Fresh; R4; Close joint
spacing (0.3' - 0.75'); no infill; Some vesicles (15 - 25%),
pinhole to < 1/4" in size; GSI = 80-85
(12.5) Bottom of Hole

Begin drilling with 8 1/2"
Hollow Stem Auger

Auger refusal at 1.7'
bgs; Attempted to drive
SPT with refusal at
50/4.5"
DR slow; DA rough,
grinding
Switch to Type HQ3T
Core at 2.5' bgs; DR
moderate; DA smooth;
WC gray

LW at 5.5' bgs

DR slow; DA smooth;
No WR

DR moderate; DA
smooth; No WR

Ponded water from
drilling measured at
10.4' bgs at end of
drilling (EOD); 10.6' bgs
at EOD + 15 mins

X1

N1
X2
N2
C1

C2

C3

100

100
95

99

100

50/4.5"

50/2.5"
R4

RQD = 19

R4
RQD = 92

R4
RQD = 75

May 18, 2021

Test Type

U.S. 97 and U.S. 20

CME-850

Start Date End Date

Purpose

County

Driller

May 18, 2021

DRILL LOG
OREGON DEPARTMENT OF TRANSPORTATION

Project

Highway

Hole Location

Equipment

Project Geologist

Typical Drilling AbbreviationsRock Abbreviations

NCGDR-22

PE003210

21229

3485.6'

Hole No.

E.A. No.

Key No.

Start Card No.

Bridge No.

Ground Elev.

Tube Height12.5 ft

223,338.27

Drilling Remarks
LW - Lost Water
WR - Water Return
WC - Water Color
DP - Down Pressure
DR - Drill Rate
DA - Drill Action

Recorder

Total Depth

246,625.89

Micah Gregory-Lederer

Deschutes

Geotechnical

Jeff Crisman/CPSD

Micah Gregory-Lederer

U.S. 97/U.S. 20 Bend North Corridor

1

Shape
Pl - Planar
C - Curved
U - Undulating
St - Stepped
Ir - Irregular

"A" - Auger Core
"X" - Auger
"C" - Core, Barrel Type
"N" - Standard Penetration
"U" - Undisturbed Sample
"T" - Test Pit

Discontinuity
J - Joint
F - Fault
B - Bedding
Fo - Foliation
S - Shear

Northing: Easting:

Page of1

Surface Roughness
P - Polished
Sl - Slickensided
Sm - Smooth
R - Rough
VR - Very Rough

Drilling Methods
WL - Wire Line
HS - Hollow Stem Auger
DF - Drill Fluid
SA - Solid Auger
CA - Casing Advancer
HA - Hand Auger

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
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0.0 - 3.2
Sandy SILT and silty
SAND; ML, SM;
Brown; Non-plastic;
Dry; Loose (SPT
refused on bedrock at
3.2' bgs); (AEOLIAN
SILTY SAND)

3.2 - 22.0
Basalt; Gray to
red/brown at
interpreted flow
contact; Slightly
weathered with
discrete moderately
weathered zones; R3
- R4; Very close to
moderately close
joint spacing (<0.1' to
2.2') with some silty
or clayey residue
infill, staining,
mineralization, and/or
alteration; Some
vesicles to highly
vesicular (5 to 50%),
pinhole to greater
than core diameter in
size; GSI = 30 - 55;
(NEWBERRY
BASALT)

X- 1  (0.0-2.5) Silty SAND with trace cobble-size clasts;
ML; Brown; Nonplastic; Dry; Loose

N- 1  (2.5-3.2) Sandy SILT; ML; Brown; Nonplastic; Dry;
Loose*; Sand is fine; *Blows inflated by rock at 3.2' bgs;
additional sample collected with Dames & Moore
sampler, also refused at 3.2' bgs; trace basalt fragments
in shoe
C- 1  (3.2-6.2) BASALT; Gray; Slightly Weathered to
Fresh; R4; Close joint spacing (0.3' - 0.9'); Some silty
residue infill, trace mineralization; Some vesicles (~25%),
predominantly  ~1/16" - 1/2" in size, occasionally large
(>1.5" diameter) with trace silty infill; GSI = 45

C- 2  (6.2-11.2) BASALT; Gray; Fresh; R4; Very close to
moderately close joint spaceing (<0.1' - ~2.0'); Trace
alteration and staining of joint surfaces, no infill; Smooth
to slightly rough joint surfaces, tight aperture (<1/16");
Some vesicles (<5%), predominantly pinhole; GSI = 55

C- 3  (11.2-16.2) BASALT; Gray to 13.7', then
Red-Brown; Fresh to 13.7', then Moderately Weathered;
R3-R4; Very close to close joint spacing ( to 13.7' bgs,
then very close to moderate joint spaceing (<0.1' - 2.2');
Trace silty residue on joint surfaces, staining with some
alteration at 13.7'; Some pinhole vesicles (~5%) to 13.7
bgs then highly vesicular (~50%), predominantly 1/16" -
3/4" in size; GSI = 30 (average over interval); Flow
contact at 13.7' bgs, increase in vesicles and weathering,
decrease in RQD and joint spacing

Begin drilling with 8 1/2"
Hollow Stem Auger

DA rough, grinding

N-1 SPT followed with
Dames & Moore U-type
sampler over interval.

Top of bedrock at 3.2'
DR moderate; DA
smooth; WC brown to
gray at 4.0' bgs; Full WR
over C-1 interval

DR moderate; DA
smooth; WC gray

DR moderate; DA
smooth to choppy

LW at 13.5' bgs

X1

N1

C1

C2

C3

86

95

100

100

4-50/2"

R4
RQD = 83

R4
RQD = 76

R3-R4
RQD = 44

May 17, 2021

Test Type

U.S. 97 and U.S. 20

CME-850

Start Date End Date

Purpose

County

Driller

May 17, 2021

DRILL LOG
OREGON DEPARTMENT OF TRANSPORTATION

Project

Highway

Hole Location

Equipment

Project Geologist

Typical Drilling AbbreviationsRock Abbreviations

NCGDR-23

PE003210

21229

3483.4'

Hole No.

E.A. No.

Key No.

Start Card No.

Bridge No.

Ground Elev.

Tube Height22.0 ft

223,330.50

Drilling Remarks
LW - Lost Water
WR - Water Return
WC - Water Color
DP - Down Pressure
DR - Drill Rate
DA - Drill Action

Recorder

Total Depth

246,315.45

Micah Gregory-Lederer

Deschutes

Geotechnical

Jeff Crisman/CPSD

Micah Gregory-Lederer

U.S. 97/U.S. 20 Bend North Corridor

2

Shape
Pl - Planar
C - Curved
U - Undulating
St - Stepped
Ir - Irregular

"A" - Auger Core
"X" - Auger
"C" - Core, Barrel Type
"N" - Standard Penetration
"U" - Undisturbed Sample
"T" - Test Pit

Discontinuity
J - Joint
F - Fault
B - Bedding
Fo - Foliation
S - Shear

Northing: Easting:

Page of1

Surface Roughness
P - Polished
Sl - Slickensided
Sm - Smooth
R - Rough
VR - Very Rough

Drilling Methods
WL - Wire Line
HS - Hollow Stem Auger
DF - Drill Fluid
SA - Solid Auger
CA - Casing Advancer
HA - Hand Auger

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
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C- 4  (16.2-21.2) BASALT; Red-Brown with some Gray
(Mottled); Moderately Weathered; R3-R4; Very close to
close joint spacing (<0.1' to 0.9'); Trace clayey infill,
especially in lower 1.5' of interval; Highly vesicular (~25%
- 50%), pinhole to large in size (>core diameter; GSI = 35

C- 5  (21.2-22.0) BASALT; Gray; Slightly Weathered; R4;
Close joint spacing (<0.35'); No infill over interval; Some
vesicles (~20%), pinhole to ~1.0" in size; GSI = 35,
estimated from previous core run, insufficient core length
for characterization
(22.0) Bottom of Hole

No WR

DR moderate; DA
smooth; No WR

Ponded water from
drilling measured at
21.7' bgs at end of
drilling (EOD); 21.8' bgs
at EOD + 14 hrs; water
retained from drilling
operations, no
groundwater
encountered

C4

C5

100

100

R3-R4
RQD = 51

R4
RQD = 44

Project Name U.S. 97/U.S. 20 Bend North Corridor Hole No. NCGDR-23 Page of2 2

SOIL:  Soil Name, USCS, Color, Plasticity,

Unit Description

Discontinuity Spacing, Joint Filling,
Core Recovery, Formation Name.

Material Description

Moisture, Consistency/Relative Density,
Texture, Cementation, Structure, Origin.

ROCK:  Rock Name, Color, Weathering, Hardness,
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Geotechnical Data Report  August 10, 2021 
US 97/US 20: Bend North Corridor 
Deschutes County  
Key No. 21229 

 

 
 

 
 
 
 

APPENDIX B - Laboratory Test Results 
  



Laboratory Testing Data
U.S. 97/U.S. 20 Bend North Corridor
Deschutes County
Key No. 21229

Sheet 1 of 1

Hole No. Sample No. Depth (ft) N-Value Description USCS Gravel 
(%)

Sand 
(%)

P-200 
(%)

LL
(%)

PI
(%)

NCGDR-01 21-001134 2.5 - 4.0 50/0" Silty GRAVEL with sand GM 7.83 54 28.8 17.2 NP NP
NCGDR-03 21-001135 5.0 - 6.5 53/11" Silty SAND SM 16.77 12 67 21 NP NP
NCGDR-06 21-000997 10.0 - 11.5 18 Silty SAND with trace gravel SM 16.23 4 63.4 32.6 NP NP
NCGDR-09 21-000998 15.0-16.5 6 Silty SAND SM 26.01 13 69.5 17.5 NP NP
NCGDR-11 21-000999 5.0 - 6.5 57 Silty GRAVEL with sand GM 16.17 43 42.2 14.8 NP NP
NCGDR-11 21-001136 2.5 - 4.0 13 Silty SAND SM 27.57 9 64.7 26.3 NP NP
NCGDR-19 21-001137 5.0 - 6.5 41 Silty SAND with gravel SM 16.26 16 51.4 32.6 NP NP
NCGDR-19 21-001138 7.5 - 9.0 82/10" Silty SAND with gravel SM 15.07 25 46.4 28.6 NP NP
NCGDR-21  21-001139 2.5 - 4.0 32 Silty SAND with gravel SM 7.18 31 44.2 24.8 NP NP
NCGDR-23 21-001140 2.5 - 4.0 50/2" Sandy SILT ML 8.39 4 33.8 62.2 22 1

NCGDR-01 21-001141 Basalt 4,888 141.5 141.6
NCGDR-02 21-001142A Basalt 13,570 161.7 161.9
NCGDR-02 21-001142B Basalt 11,904 160.0 160.2
NCGDR-03 21-001143 Basalt 14,990 157.3 157.6
NCGDR-04 21-000976A Basalt 4,455 139.7 139.8
NCGDR-04 21-000976B Basalt 4,215 137.4 137.5
NCGDR-04 21-000977 Basalt 13,380 158.3 158.4
NCGDR-05 21-000978 Basalt 5,536 122.9 123.1
NCGDR-05 21-000979 Basalt 12,424 158.6 158.7
NCGDR-06 21-000980 Basalt 10,426 149.7 149.9
NCGDR-06 21-000981 Basalt 7,642 139.9 140.0
NCGDR-07 21-000982 Basalt 4,631 142.8 142.9
NCGDR-07 21-000983 Basalt 14,763 157.8 157.9
NCGDR-08 21-000984 Basalt 7,249 149.2 149.6
NCGDR-09 21-000985 Basalt 4,452 150.4 150.6
NCGDR-10 21-000986 Basalt 15,099 161.1 161.2
NCGDR-11 21-000987 Basalt 14,444 162.5 162.7
NCGDR-12 21-000988 Basalt 14,405 159.4 159.6
NCGDR-12 21-000989 Basalt 14,174 160.5 160.6
NCGDR-13 21-000990 Basalt 18,926 169.7 169.8
NCGDR-13 21-000991 Basalt 15,796 163.0 163.0
NCGDR-14 21-000992 Basalt 12,230 159.4 159.5
NCGDR-16 21-000993 Basalt 6,376 136.4 136.7
NCGDR-16 21-000994 Basalt 14,100 159.7 159.8
NCGDR-17 21-000995 Basalt 5,199 143.0 143.4
NCGDR-17 21-000996 Basalt 7,555 139.1 139.3
NCGDR-18 21-001144 Basalt 4,423 149.9 150.2
NCGDR-19 21-001145 Basalt 6,987 139.9 140.1
NCGDR-20* 21-001146A Basalt 14,105 161.8 162.1
NCGDR-20* 21-001146B Basalt 10,913 161.3 161.5
NCGDR-21 21-001147 Basalt 6,973 153.9 154.1
NCGDR-22 21-001148 Basalt 8,244 157.5 157.6

*Boulder (fill)

SUMMARY OF LABORATORY SOIL TESTING RESULTS

UCS (psi)

SUMMARY OF LABORATORY ROCK TESTING RESULTS
Wet 

Density 
(lb/ft3)

Sample Information Soil Classification (ASTM D 2488/2487) Natural 
Moisture  

(%)

Gradation Atterberg Limits

Sample Information
Rock TypeDepth (ft)Sample No.

Dry 
Density 
(lb/ft3)

Hole No.

16.0
11.5
11.5
19.3
4.5

13.1
22.9
22.3
26.3

4.5
15.5
17.2
29.3
15.5

7.3

14.0
10.0
17.7
4.6
4.6
7.8

24.3
10.3
12.3
21.0
6.5

22.0
32.4
9.3

20.3
16.0

25.8

























































































































































































































































































































 

Geotechnical Data Report  August 10, 2021 
US 97/US 20: Bend North Corridor 
Deschutes County  
Key No. 21229 

 

 
 
 
 

 
 

APPENDIX C - Historical Data 
Bend Parkway Phase 1 Foundation Report 

Bend Parkway Phase 1 Foundation Report Addendum 
Bend Parkway ODOT Bridge Engineering Section - Assorted Design Sheets 
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