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Figure 1
Vicinity Map

1" = 2,500'

Map Sources:
USGS 7.5' Topographic Maps 2015, Laytonville,
Mendocino County, California, Scale 1:24000

SITE LOCATION
LAYTONVILLE DOS RIOS RD

(CR 322) AT MP 3.34
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Figure 2
Exploration
Location Map

1" = 10'

Map and Data Source:
Basemap provided by MCDOT via electronic
transfer on 10/31/2017.  Survey completed by
MCDOT.
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Figure 3
Regional
Geologic Map

1" = 10,000'

Map Source:
Jennings, C.W. and Strand, R.G., 1960, Geologic
Map of California, Ukiah Sheet, California Division
of Mines and Geology, Scale 1:250,000

LEGEND
Geologic Formations

Alluvium (Recent) - alluvial materials (sand, silt, clay); valley fill.

Undivided Marine Sedimentary Rocks (Cretaceous) - sandstone, shale, and
conglomerate.

Franciscan Formation (Jurassic-Cretaceous) - sandstone, shale, chert, and
conglomerate, with locally small areas of greenstone, limestone, basalt, schist,
and related metamorphic rocks.

CONTACT
(Dashed where approximately located,

gradational or inferred)

FAULT
(Dashed where approximately located)

SITE LOCATION
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Figure 4A
Landslide and
Geologic Map

1" = 2,000'

Map Source:
Kilbourne, R.T., 1984, Geology and Geomorphic
Features Related to Landsliding, Laytonville 7.5'
Quadrangle, OFR 84-41, California Division of
Mines and Geology, Scale 1:24,000

SEE FIGURE 4B FOR LEGEND

SITE LOCATION
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Figure 4B
Landslide and
Geologic Map
Legend

N/A

Map Source:
Kilbourne, R.T., 1984, Geology and Geomorphic
Features Related to Landsliding, Laytonville 7.5'
Quadrangle, OFR 84-41, California Division of
Mines and Geology, Scale 1:24,000

SEE FIGURE 4A FOR MAP
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Figure 5
Fault Activity
Map

1" = 10,000'

Map and Data Sources:
1. Basemap via AutoCAD Civil 3D geolocation tool

2. Fault data via CGS Fault Activity Map of
California 2010 GIS data
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Figure 6
Typical Section
of Soldier Pile
Tieback Wall

1" = 10'

Data Source:
Existing Topography provided by MCDOT via
electronic transfer on 10/31/2017.  Survey
completed by MCDOT.
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Boring Record Legend

Soil Legend Sheet 1 of 2

REFERENCE:  Caltrans Soil and Rock Logging, Classification, and Presentation Manual (2010) with Errata Sheet (2015).



0 - 5

5 - 10

10 - 30

30 - 50

No discernable moisture

Moisture present, but no free water

Visible free water

(blows / 12 inches)

Boring Record Legend

Soil Legend Sheet 2 of 2

REFERENCE:  Caltrans Soil and Rock Logging,
Classification, and Presentation Manual (2010).



∑

∑

3 ft - 10 ft
1 ft - 3 ft
4 in - 1 ft
1 in - 4 in
1/4 in - 1 in
< 1/4 in

manual pressure.

No fractures
Core lengths greater than 3 ft.
Core lengths mostly from 1 ft. to 3 ft.
Core lengths mostly from 4 in. to 1 ft.

Mostly chips and fragments.
Core lengths mostly from 1 in. to 4 in.

PERCENT CORE RECOVERY (REC)

ROCK QUALITY DESIGNATION (RQD)

Note: RQD* indicates soundness criteria not met

∑

∑

PERCENT CORE RECOVERY (REC)

ROCK QUALITY DESIGNATION (RQD)

Note: RQD* indicates soundness criteria not met

Boring Record Legend

Rock Legend Sheet 1 of 1

REFERENCE:  Caltrans Soil and Rock Logging,
Classification, and Presentation Manual (2010).



7.9 90.2

Driller reported material
change at 8'

Heavy drill rig "chatter" at
15'

Very slow auger
progression at 20'

Easier drilling at 23'

22

2
1
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50/6"

50/2"

50/1"

3.50

2

REF

REF

REF

SILTY SAND (SM); brown; about 10% coarse to fine
GRAVEL; coarse to fine SAND; nonplastic fines [FILL].

Very loose to loose.

SEDIMENTARY ROCK (SANDSTONE), light brown,
intensely weathered, dry to moist [UNDIVIDED
MARINE FORMATION].

Intensely to moderately weathered, dry.

Dark gray.

LOG OF BORING B1

FIELD LABORATORY

LOCATION: L.D.R. Rd. (CR 322), Laytonville

DRILLING CONTRACTOR: Clear Heart Drilling, Inc.

HAMMER TYPE: Automatic, 140 lbs, 30" drop

PROJECT NO: 16-337.10
PROJECT: Laytonville Dos Rios Rd. MP 3.34

CITY/COUNTY: Mendocino
CLIENT: MCDOT
LOGGED BY: EET

DRILLING METHOD: Hollow-Stem Auger (6" OD, 2.25" ID)
DRILL RIG: Deeprock - DR5K (Truck)

SAMPLER TYPE & SIZE: SPT (ID 1.4")
BOREHOLE DIAMETER: 6"
BACKFILL METHOD: Type II-V Portland CementDEPTH OF BORING: 35.08 (ft)

BEGIN DATE: 1/18/18
COMPLETION DATE: 1/18/18
SURFACE ELEVATION: 1001.4 (ft)*
SURFACE CONDITION: Dirt/Gravel
WATER DEPTH: 24 (ft)
READING TAKEN: 1/18/18
HAMMER EFFICIENCY: 80 (%)
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SHEET 1  of  2

Crawford & Associates, Inc.
1100 Corporate Way, Suite 230
Sacramento, CA 95831
(916) 455-4225

PROJECT NUMBER: 16-337.10
PROJECT: Laytonville Dos Rios Rd. MP 3.34
BORING: B1
ENTRY BY: RRH
CHECKED BY: RDS
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Hard drilling, rig "chatter" at
25'

Initial groundwater at 30.2'

Auger refusal at 35'

50/0"

50/2"

50/1"

REF

REF

REF

SEDIMENTARY ROCK (Sandstone) (continued).

SEDIMENTARY ROCK (SHALE), black, intensely
weathered, wet to moist, with interbedding of
decomposed rock.

SEDIMENTARY ROCK (SANDSTONE), gray, intensely
weathered, dry.

Bottom of borehole at 35.1 ft bgs

Backfilled with 94lbs bags of portland cement grout
(mix 5 bags/50 gal. water)

*Elevation Reference:  CP 1, Elev. 1000.00 feet per
MCDOT topographic survey

FIELD LABORATORY

D
R

IL
L 

M
ET

H
O

D
C

A
SI

N
G

 D
EP

TH

M
O

IS
TU

R
E

(%
)

D
. D

EN
SI

TY
(P

C
F)

REMARKS

LI
Q

U
ID

LI
M

IT

%
 P

A
SS

IN
G

20
0 

SI
EV

E

SA
M

PL
E

G
R

A
PH

IC
 L

O
G

EL
EV

 (f
t)

976

974

972

970

968

966

964

962

960

958

956

954

952

950

B
LO

W
S

PE
R

 6
 IN

C
H

PO
C

K
ET

PE
N

. (
TS

F)

R
Q

D
 (%

)

PL
A

ST
IC

LI
M

IT

B
LO

W
S

PE
R

 F
O

O
T

SA
M

PL
E 

N
O

R
EC

O
VE

R
Y(

%
)

DESCRIPTION
D

EP
TH

 (f
t)

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

SHEET 2  of  2

Crawford & Associates, Inc.
1100 Corporate Way, Suite 230
Sacramento, CA 95831
(916) 455-4225

PROJECT NUMBER: 16-337.10
PROJECT: Laytonville Dos Rios Rd. MP 3.34
BORING: B1
ENTRY BY: RRH
CHECKED BY: RDS
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6.3 108.8

Chemical Analysis
pH = 6.70
Min. Res. = 270 ohm-cm
Chloride = 442.2 ppm
Sulfate = 86.7 ppm

Driller reported material
change at 9'

Drill rig "chatter" at 18'

Slow auger progression at
23'

21 22

2
2
3

50/3"

50/2"

50/2"

18

5

REF

REF

REF

SILTY SAND (SM); brown; moist; trace GRAVEL;
coarse to fine SAND; nonplastic fines [FILL].

CLAYEY SAND (SC); loose; brown; dry to moist;
coarse to fine SAND; low plasticity fines.

SEDIMENTARY ROCK (SANDSTONE), dark brown,
intensely to moderately weathered, dry to moist
[UNDIVIDED MARINE FORMATION].

Gray and white, intensely weathered.

Dark gray, intensely to moderately weathered, dry.

LOG OF BORING B2

FIELD LABORATORY

LOCATION: L.D.R. Rd. (CR 322), Laytonville

DRILLING CONTRACTOR: Clear Heart Drilling, Inc.

HAMMER TYPE: Automatic, 140 lbs, 30" drop

PROJECT NO: 16-337.10
PROJECT: Laytonville Dos Rios Rd. MP 3.34

CITY/COUNTY: Mendocino
CLIENT: MCDOT
LOGGED BY: EET

DRILLING METHOD: Hollow-Stem Auger (6" OD, 2.25" ID)
DRILL RIG: Deeprock - DR5K (Truck)

SAMPLER TYPE & SIZE: SPT (ID 1.4")
BOREHOLE DIAMETER: 6"
BACKFILL METHOD: Type II-V Portland CementDEPTH OF BORING: 37.04 (ft)

BEGIN DATE: 1/19/18
COMPLETION DATE: 1/19/18
SURFACE ELEVATION: 1000.7 (ft)*
SURFACE CONDITION: Dirt/Gravel
WATER DEPTH: Not Encountered (ft)
READING TAKEN: 1/19/18
HAMMER EFFICIENCY: 80 (%)
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Crawford & Associates, Inc.
1100 Corporate Way, Suite 230
Sacramento, CA 95831
(916) 455-4225

PROJECT NUMBER: 16-337.10
PROJECT: Laytonville Dos Rios Rd. MP 3.34
BORING: B2
ENTRY BY: RRH
CHECKED BY: RDS
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8.4 114.1

Heavy drill rig "chatter" at
33'

Auger refusal at 37'

50/3.5"

50/4"

50/1"

50/0.5"

REF

REF

REF

REF

SEDIMENTARY ROCK (Sandstone) (continued).

Dark brown with some white, intensely weathered, dry
to moist.

Moist, with interbedding of decomposed rock.

Bottom of borehole at 37.0 ft bgs

Backfilled with 94lbs bags of portland cement grout
(mix 5.5 bags/55 gal. water)

*Elevation Reference:  CP 1, Elev. 1000.00 feet per
MCDOT topographic survey

FIELD LABORATORY
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Crawford & Associates, Inc.
1100 Corporate Way, Suite 230
Sacramento, CA 95831
(916) 455-4225

PROJECT NUMBER: 16-337.10
PROJECT: Laytonville Dos Rios Rd. MP 3.34
BORING: B2
ENTRY BY: RRH
CHECKED BY: RDS
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4.1

8.3

100.1

129.1

Driller reports solid rock at
21'

26 34

11
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50/5"

50/1"

3.00

18

12

7

REF

REF

CLAYEY SAND (SC); brown; moist; coarse to fine
SAND; medium plasticity fines [FILL].

Medium dense; trace fine GRAVEL.

Poorly graded GRAVEL with CLAY (GP-GC); loose;
brown; dry; with fractured rock [DECOMPOSED
BEDROCK].

SEDIMENTARY ROCK (SANDSTONE), brown to dark
brown, intensely weathered, dry to moist [UNDIVIDED
MARINE FORMATION].

Moist.

LOG OF BORING B3

FIELD LABORATORY

LOCATION: L.D.R. Rd. (CR 322), Laytonville

DRILLING CONTRACTOR: Clear Heart Drilling, Inc.

HAMMER TYPE: Automatic, 140 lbs, 30" drop

PROJECT NO: 16-337.10
PROJECT: Laytonville Dos Rios Rd. MP 3.34

CITY/COUNTY: Mendocino
CLIENT: MCDOT
LOGGED BY: EET

DRILLING METHOD: Hollow-Stem Auger (6" OD, 2.25" ID)
DRILL RIG: Deeprock - DR5K (Truck)

SAMPLER TYPE & SIZE: SPT (ID 1.4")
BOREHOLE DIAMETER: 6"
BACKFILL METHOD: Type II-V Portland CementDEPTH OF BORING: 36.04 (ft)

BEGIN DATE: 1/18/18
COMPLETION DATE: 1/18/18
SURFACE ELEVATION: 1000.4 (ft)*
SURFACE CONDITION: Dirt/Gravel
WATER DEPTH: Not Encountered (ft)
READING TAKEN: 1/18/18
HAMMER EFFICIENCY: 80 (%)
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Heavy drill rig "chatter" at
25'

Auger refusal at 36'

50/0.5"

50/0.5"

50/0.5"

REF

REF

REF

SEDIMENTARY ROCK (Sandstone) (continued).

Dark brown.

Gray, moderately weathered.

Bottom of borehole at 36.0 ft bgs

Backfilled with 94lbs bags of portland cement grout
(mix 5 bags/50 gal. water)

*Elevation Reference:  CP 1, Elev. 1000.00 feet per
MCDOT topographic survey
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GEOTECHNICAL	MEMORANDUM		 CAI	File:	16-337.10	
Laytonville	Dos	Rios	Road	(CR	322)	Failure	at	MP	3.34	 April	23,	2018	

	

APPENDIX	B 	

LABORATORY	AND	FIELD	TEST	RESULTS	SUMMARY	
	



Job: Laytonville	Dos	Rios	Road	(CR	322)	MP	3.34
Job	No: 16-337.10
Date: 3/1/18

Liquid	
Limit

Plastic	
Limit

Plasticity	
Index

B1 BULK 0.0 SM N/A N/A 22
B1 1 5.0 SM 2 3
B1 2 10.0 ROCK REF REF 90.2 7.9 97.3 3.50
B1 3 15.0 ROCK REF REF
B1 4 20.0 ROCK REF REF
B1 5 25.0 ROCK REF REF
B1 6 30.0 ROCK REF REF
B1 7 35.0 ROCK REF REF
B2 BULK 0.0 SM N/A N/A 21 18 3 22 6.70 270 442.2 86.7
B2 1 5.1 SC 5 7 108.8 6.3 115.7
B2 2 10.0 ROCK REF REF
B2 3 15.0 ROCK REF REF
B2 4 20.0 ROCK REF REF
B2 5 25.0 ROCK REF REF
B2 6 30.0 ROCK REF REF 114.1 8.4 123.7
B2 7 35.0 ROCK REF REF
B2 8 37.0 ROCK REF REF
B3 BULK 1.0 SC N/A N/A 26 18 8 34
B3 1 5.0 SC 12 16
B3 2 10.4 GP-GC 7 9 100.1 4.1 104.2 11 3.00
B3 3 15.0 ROCK REF REF 129.1 8.3 139.8
B3 4 20.0 ROCK REF REF
B3 5 25.0 ROCK REF REF
B3 6 35.0 ROCK REF REF
B3 7 36.0 ROCK REF REF

Sulfate	
Content	
(ppm)

USCS	
Class.

Laboratory	and	Field	Test	Summary

Pocket	
Pent.	(tsf)

Uncon.	
Comp.	
(psf)

Chemical	Analysis

pH

Minimum	
Resistivity	
(ohm-cm)

Chloride	
Content	
(ppm)

StrengthClassification
Atterberg	Limits

Moisture/Density

Gravel	
(%)

Sand	
(%)	

Fines	
(%)	

Dry	
Density	
(pcf)

Moist.	
Content	
(%)

In-Situ	
Density	
(pcf)

Boring	
I.D.

Sample	
Depth	
(ft)

Sample	
I.D.

SPT	
Blows	
N60	
(bpf)

Field	
Blows	N				
(bpf)

Ro
ad

-le
ve
l	B

or
in
gs



Project Name:
CAInc File No: 16-337.10

Date: 2/16/18
Technician: AS

1 2 3 4 5
Sample No. B1-2 B2-1 B2-6 B3-2 B3-3

USCS Symbol Rock SC D. Rock GP-GC Rock
Depth (ft.) 10 5.1 30 10.4 15

Sample Length (in.) 5.564 5.669 4.621 5.347 3.989
Diameter (in.) 1.411 1.404 1.411 1.416 1.412

Sample Volume (ft3) 0.00503 0.00508 0.00418 0.00487 0.00361
Total Mass Soil+Tube (g) 360.6 391.7 362.1 364.3 362.7

Mass of Tube (g) 138.3 125.1 127.4 134.1 133.5
Tare No. B11 C13 E5 P91 G14
Tare (g) 13.9 13.7 13.7 131.1 13.6

Wet Soil + Tare (g) 75.6 79.3 71.3 357.8 73.4
Dry Soil + Tare (g) 71.1 75.4 66.8 348.9 68.8

Dry Soil (g) 57.2 61.7 53.1 217.8 55.1
Water (g) 4.5 3.9 4.5 8.9 4.6

Moisture (%) 7.9 6.3 8.4 4.1 8.3
Dry Density (pcf) 90.2 108.8 114.1 100.1 129.1

Notes:

Laytonville Dos Rios Road at MP 3.34

MOISTURE-DENSITY TESTS - D2216



Project Name:
CAInc File No: 16-337.10

Date: 2/16/18
Technician: AS/ETT

Method A

Max Particle 
Size (100% 

Passing)

Standard Sieve 
Size

Recommended 
Min Mass of 

Test 
Specimens

2 mm or less No. 10 20 g
4.75 mm No. 4 100 g
9.5 mm 3/8 " 500 g

19.0 mm 3/4 " 2.5 kg 
37.5 mm 1 1/2 " 10 kg
75.0 mm 3 " 50 kg

Sample No. Bulk 1 Bulk 2 Bulk 3 B3-2
USCS Symbol SC SC SC GP-GC

Depth (ft.) 0-5 0-5 1-4 10.4
Tare No. R19 P20 R15 P91
Tare (g) 131.1 146.9 130.3 131.1

Dry Soil + Tare (g) 316.7 422.6 340.5 348.9
Dry Mass before  (g) 185.6 275.7 210.2 217.8
Dry Mass after  (g) 144.9 213.8 137.8 192.8

Percent Fines (%) 22 22 34 11

Laytonville Dos Rios Road at MP 3.34

200 Wash - ASTM D1140

Table from 6.2 of ASTM D1140

Notes:



Tested By: AST Checked By: MR

LIQUID AND PLASTIC LIMITS TEST REPORT
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Material Description Sampled Tested Technician LL PL PI %<#40 USCS

2/21/18 AST 21 18 3

2/21/18 AST 26 18 8

S9763-05- Crawford and Associates

MR
Lab Manager

Project No. Client:
Project:

GEOCON CONSULTANTS, INC. Checked by:
Title:

Figure

Location: Dos Rios Road MP 3.34 Sample Number: B2-Bulk
Location: Dos Rios Road MP 3.34 Sample Number: B3-Bulk

Crawford 16-337.10




