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O (Locations Approximate)

@ Map Symbols

€

G -¢- B-2 - Exploratory Boring Location

g

(&) CONSTRUCT 1-TON RIPRAP (CLASS VIT) (I=5) WITH D50=9 FILIER MATERIAL (T=12) AND
FILTER FABRIC PER SECTION "F"—"F" ON SHEET 6 & CALTRANS SPECS 72

(€) CONSTRUCT 4" AC PAVEMENT OVER COMPACTED NATIVE.

(?) CONSTRUCT 6" ASPHALT CONCRETE DIKE PER SAN BERNARDING COUNTY STD. 117.

CONSTRUCT 6" CONCRETE WEDGE CURB PER DETAIL ON SHEET 6.

() CONSTRUCT 2"X6" REDWOOD HEADER WITH 2"X4"X24" REDWOOD STAKE @30" 0.C

INSTALL 6—FOOT HIGH CHAIN LINK FENCE PER S.P.P.W.C. STD. DWG. NO. 600-3.

(1) INSTALL 14—FOOT DOUBLE DRIVE GATE PER S.P.P.W.C. STD. PLAN 600-3.

(1D CONSTRUCT 36" TYPE GCP CONCRETE PIPE INLET PER CALTRANS 2018 STD. PLAN D758
USING "CONE SHAPED" GRATE ASSEMBLY PER DETAILL ON SHEET 6.

(3 REMOVED EXISTING CONCRETE ACCESS ROAD AND REPLACE WITH 6" THICK PCC ACCESS DRIVEWAY.

CONSTRUCT 6" THICK PCC RIBBON GUTTER PER SECTION "C"-"C" ON SHEET 6.

(i) CONSTRUCT 1’ DEEP DOWN DRAIN PER DETAIL ON SHEET 6.

CONSTRUCT TYPE 2 CASE "A” CURB RAMP PER S.P.P.W.C. STD. PLAN 111—4

(i) CONSTRUCT JUNCTION STRUCTURE PER S.P.P.W.C. STD. PLAN 331-3

CONSTRUCT CONCRETE COLLAR PER S.P.P.W.C. STD. PLAN 380—4.

(i) CONSTRUCT PIPE ANCHOR PER S.P.P.W.C. STD. PLAN 221-2.

(39 CONSTRUCT 4" THICK CONCRETE LINING

INSTALL 6" PERFORATED PYC SUBDRAIN (SCH. 40) AND PLUG END WITH PLASTIC CAP
PER DETAIL ON SHEET 6.

(G2 CONSTRUCT 6" TO MEET CURB FACE TRANSITION.

(39 SAWCUT & REMOVE EXISTING A.C. PAVEMENT.

(G GRIND MIN. 0.10" EX. A.C. PAVING, OVERLAY WITH MIN. 0.10" A.C. PAVING PER CITY OF
HIGHLAND TYPICAL PAVEMENT JOIN DETAIL STD. DWG. NO. 214 AND DETAIL ON SHEET 6.
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Field Investigation and Boring Logs
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APPENDIX B
FIELD INVESTIGATION

Subsurface Exploration

The site was investigated on February 28, 2020 and consisted of advancing three
exploratory borings to depths between 7 feet and 45.5 feet below the existing ground
surface. The approximate locations of the borings are shown on the enclosed Plate,
Enclosure A-2, within Appendix A.

The drilling exploration was conducted with a Mobile B-61drill rig equipped with 8 inch
diameter hollow stem auger. The soils were continuously logged by an engineering
geologist from this firm who inspected the site, maintained detailed logs of the borings,
obtained undisturbed, as well as disturbed, soil samples for evaluation and testing, and
classified the soils by visual examination in accordance with the Unified Soil Classification
System.

Relatively undisturbed samples of the subsoils were obtained at selected intervals in the
borings by driving a steel split-barrel sampler using a 140 pound automatic trip hammer
dropping 3 inches. The maximum depth between the samples obtained was five feet. The
soil samples were retained in brass sample rings of 2.41 inches in diameter and 1.00 inch
in height, and placed in sealed plastic containers. Disturbed soil samples were obtained
at selected levels within the borings and placed in sealed containers for transport to the
laboratory.

All samples obtained were taken to our laboratory for storage and testing. Detailed logs of
the borings are presented on the enclosed Boring Logs, Enclosures B-1 through B-3. A
Boring Log Legend and Soil Classification Chart are presented on Enclosures B-l and B-ii,
respectively.

LOR GEOTECHNICAL GROUP, INC.



CONSISTENCY OF SOIL

SANDS
SPT BLOWS CONSISTENCY
0-4 Very Loose
4-10 Loose
10-30 Medium Dense
30-50 Dense
Over 50 Very Dense
COHESIVE SOILS
SPT BLOWS CONSISTENCY
0-2 Very Soft
2-4 Soft
4-8 Medium
8-15 Stiff
15-30 Very Stiff
30-60 Hard
Over 60 Very Hard

© 00 N o o »~~ w DN

10
11
12
13

SAMPLE KEY
Symbol Description

INDICATES CALIFORNIA
SPLIT SPOON SOIL
SAMPLE

INDICATES BULK SAMPLE

INDICATES SAND CONE
OR NUCLEAR DENSITY
TEST

INDICATES STANDARD
PENETRATION TEST (SPT)
SOIL SAMPLE

RSN

TYPES OF LABORATORY TESTS

Atterberg Limits
Consolidation

Direct Shear (undisturbed or remolded)
Expansion Index
Hydrometer

Organic Content

Proctor (4", 6", or Cal216)
R-value

Sand Equivalent

Sieve Analysis

Soluble Sulfate Content
Swell

Wash 200 Sieve

BORING LOG LEGEND

PROJECT: BLEDSOE CREEK STORM DRAIN LINE (LINE ‘A’) AND SLOPE REPAIR | PROJECT NO.: 40155BB.13
CLIENT: CITY OF HIGHLAND | ENCLOSURE:
DATE: MARCH 2020

LOR Geotechnical Group, Inc.




SOIL CLASSIFICATION CHART

MAJOR DIVISIONS SYMBOLS TYPICAL
GRAPH |LETTER DESCRIPTIONS
. WELL-GRADED GRAVELS, GRAVEL -
CLEAN GW fﬁfé@ MIXTURES, LITTLE OR NO
GRAVEL GRAVELS
AND
ERAVELLY | (=R Mo P GP | " SaND minTORES LT OANG
SOILS FINES
COARSE SILTY GRAVELS, GRAVEL - SAND -
GRAINED e GRAVELS GM SILT MIXTURES
MORE THAN 50% WITH FINES
SOILS OF COARSE =
FRACTION
RETAINED ON NO. (APPRECIABLE CLAYEY GRAVELS, GRAVEL - SAND -
GC
4 SIEVE AMOUNT OF FINES) CLAY MIXTURES
SW WELL-GRADED SANDS, GRAVELLY
CLEAN SANDS SANDS, LITTLE OR NO FINES
MORE THAN 50% Sl
g LITTLE OR NO FINES,
OF MATERIAL IS AND i / POORLY-GRADED SANDS, GRAVELLY
LARGER THAN NO. SANDY SP SAND, LITTLE OR NO FINES
200 SIEVE SIZE SOILS
MORE THAN 50% | SANDS WITH SM ST O S =Bl
OF COARSE FINES
FRACTION
g’,qE‘?}f__-’NG b (APPRECIABLE SC CLAYEY SANDS, SAND - CLAY
AMOUNT OF FINES) MIXTURES
INORGANIC SILTS AND VERY FINE
ML SANDS, ROCK FLOUR, SILTY OR
CLAYEY FINE SANDS OR CLAYEY
SILTS WITH SLIGHT PLASTICITY
— INORGANIC CLAYS OF LOW TO
MEDIUM PLASTICITY, GRAVELLY
AND Lauip LM CL CLAYS, SANDY CLAYS, SILTY
FINE LESS THAN
CLAYS, LEAN CLAYS
GRAINED CLAYS 50
SOILS OL ORGANIC SILTS AND ORGANIC SILTY
CLAYS OF LOW PLASTICITY
INORGANIC SILTS, MICACEOUS OR
MH DIATOMACEOQUS FINE SAND OR
MORE THAN 50% SILTY SOILS
OF MATERIAL 1S
SMALLER THAN
2’,3‘5 200 SIEVE SILTS LIQUID LIMIT CH | /NORGANIC CLAYS OF HiGH
AND GREATER THAN PLASTICITY
CLAYS 50 /7
OH ORGANIC CLAYS OF MEDIUM TO
HIGH PLASTICITY, ORGANIC SILTS
RAARRIRIA AN
EETEvvey PEAT, HUMUS, SWAMP SOILS WITH
I AAZAAACI i3 2
HIGHLY ORGANIC SOILS AT PT HIGH ORGANIC CONTENTS
IATATAZAZAZAZAZICAN

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS

PARTICLE SIZE LIMITS

|
! GRAVEL SAND
BOULDERS | COBBLES SILT OR CLAY
! COARSE | FINE | COARSE | MmEDIUM | FINE
12" 3" 3/4" No. 4 No. 10 No. 40 200
(U.S. STANDARD SIEVE SIZE)
SOIL CLASSIFICATION CHART
PROJECT: BLEDSOE CREEK STORM DRAIN LINE (LINE ‘A’) AND SLOPE REPAIR | PROJECT NO.: 40155BB.13

CLIENT:

CITY OF HIGHLAND

LOR Geotechnical Group, Inc.

DATE:

ENCLOSURE:
MARCH 2020




TEST DATA
2|z
ol 3 | 2| 8. 22| £ |24 LOG OF BORING B-1
= a2 | 2 | g 28| £ |82
E z 3 =) > = El"
& S o & e < =
) m % % ) %)
0 S | = DESCRIPTION
|| SM | @ 0 feet, FILL.SILTY SAND, approximately 5% cobbles, 15%
- gravel, 10% coarse grained sand, 20% medium grained sand,
30% fine grained sand, 20% silty fines, brown, damp, loose
to medium dense.
Abundant rocks from 2-4'
6 8.4 101.1
5
END BORING @ 7'
Fill to 7+'
No groundwater
No bedrock
1st attempt: refusal on rocks @ 7'
2nd attempt: refusal on mostly concrete and rocks @ 6'
3rd attempt: refusal on concrete and rocks @ 5.5'
10
PROJECT: Storm Drain Modifications PROJECT NUMBER: 40155BB.13
CLIENT: City of Highland ELEVATION:
DATE DRILLED: February 28, 2020
L OR GEOTECHNICAL GROUP INC. | EQUIPMENT: Mobile B-61
HOLE DIA.: 8" ENCLOSURE: B-1
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TEST DATA
21z
= |75} [Sa]
i Bt ¢ AR
S .20z | |%2: £ |2l2] LOG OF BORING B-2
= 43 | 2| BS o | & |82
& 3 =) > S |E| R
& S E & < | 3
a = % 2 A &
0 S | = DESCRIPTION
SM | @ 0 feet, SILTY SAND with GRAVEL, approximately 5%
cobbles, 15% gravel, 20% coarse grained sand, 30% medium
grained sand, 15% fine grained sand, 15% silty fines, brown,
7 moist, loose.
27 |3,7,11| 99 124.6 Z Local rocks/concrete from 2-4'
7
%
%
7
%
5 .
41 10.7 118.0
@ 6 feet, becomes dark grayish-brown in color, moderately to
strong organic odor
@ 7 feet, trace of plastic, rocks and concrete scattered below 7'
10 46 for 5" @ 10 feet, no recovery (broken concrete)
15 35 23 115.6 @ 15 feet, sample likely disturbed (broken rock fragments)
END BORING @ 18' due to refusal on rocks
18+ Fill
20 No groundwater
No bedrock
1st attempt: refusal of concrete and rocks @ 4'
2nd attempt: refusal of concrete and rocks @ 13'
3rd attempt: refusal of concrete and rocks @ 18'
25
PROJECT: Storm Drain Modifications PROJECT NUMBER: 40155BB.13
CLIENT: City of Highland ELEVATION:
DATE DRILLED: February 28, 2020
L OR GEOTECHNICAL GROUP INC. | EQUIPMENT: Mobile B-61
HOLE DIA.: 8" ENCLOSURE: B-2
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r )
TEST DATA
21z
5 2| =2 | E > 2 | .
&= z | % | 3 = S5 .
| <3| E | S2 2s| £ 129 LOG OF BORING B-3
S )
| 57 | £ | BT 2L | 2 |2«
EZ | 3|3 > S |E|~=
& S| 8|5 & g | A
=) oy % g a n
0 ol B DESCRIPTION
| SM | @ 0 feet, FILL: SILTY SAND, approximately 10 % gravel, 15%
coarse grained sand, 30% medium grained sand, 25% fine
37 7.8 128.1 l grained sand, 20% silty fines, brown, moist, loose to medium
dense.
5 @ 3 feet, sample is of clean, medium dense to dense silty sand.
24 122 111.2 l Below 5.5+ feet, becomes grayish-brown in color, mild organic
odor.
25 79 122.9 l @ 7 feet, sample has moderate petroleum odor (more like paint
thinner or kerosene).

10 13 71 1124 l @ 10 feet, same but milder odor, (uniform fine content grained
SM below 8+' is hydraulic fill (?)), brown, moist.

15 3,7,11 Z

16 9.9 114.6 l g @ 15 feet, very faint odor (if any), uniform soil conditions.
%

20 16 14.1 117.7 l @ 20 feet, increase in moisture content, trace of clay.

25 25 30.6 92.5 lz @ 25 feet, sample is wet and includes clay (at bottom).

30 29 184 106.8 l @ 30 feet, sample disturbed (heaved up, wet soil).

35 30 28.9 99.3 l @ 35 feet, thin silt layer in sampler tip, wet.

40 90 16.1 112.2 l @ 40 feet, ALLUVIUM:dense silty sand.

45 54 for 6" 13.8 1169 | ® @ 45 feet, tip of sample is mostly medium to coarse grained sand
with silt and a trace of gravel (does not appear to be with [
bedrock).

END BORING @ 45.5' due to practical refusal
S0 8+ Fill
Groundwater @ 26+
No bedrock
PROJECT: Storm Drain Modifications PROJECT NUMBER: 40155BB.13
CLIENT: City of Highland ELEVATION:
DATE DRILLED: February 28, 2020
L OR GEOTECHNICAL GROUP INC. | EQUIPMENT: Mobile B-61
HOLE DIA.: 8" ENCLOSURE: B-3
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APPENDIX C
LABORATORY TESTING

General

Selected soil samples obtained from the borings were tested in our laboratory to evaluate
the physical properties of the soils affecting preliminary foundation design, grading criteria,
and construction procedures. The laboratory testing program performed in conjunction with
our investigation included moisture content, dry density, laboratory compaction, direct
shear, and soluble sulfate tests. Descriptions of the laboratory tests are presented in the
following paragraphs.

Moisture-Density Tests

The moisture content and dry density information provides an indirect measure of soil
consistency for each stratum, and can also provide a correlation between soils on this site.
The dry unit weight and field moisture content were determined for selected soil samples,
and the results are shown on the boring and trench logs, Enclosures B-1 through B-3, for
convenient correlation with the soil profile.

Direct Shear Tests

Shear tests are performed with a direct shear machine at a constant rate-of-strain (usually
0.05 inches/minute). The machine is designed to test a sample partially extruded from a
sample ring in single shear. Samples are tested at varying normal loads in order to
evaluate the shear strength parameters, angle of internal friction and cohesion. Samples
are tested in a remolded condition (90% relative compaction per ASTM 1557) and soaked,
according to conditions expected in the field.

The results of the shear tests are presented in the following table.

DIRECT SHEAR TESTS
_ Sample _ o Angle of Appar(_ent
Boring Debth Soil Description Internal Cohesion
Number P (U.S.C.S.) Friction (psf)
(feet)

(degrees)
I ——
B-2 2-5 (SM) Silty Sand 34 200
B-3 14-17 (SM) Silty Sand 28 500

LOR GEOTECHNICAL GROUP, INC.



Laboratory Compaction

Selected soil samples were tested in the laboratory to determine compaction
characteristics using the ASTM D 1557-91 compaction test method. The results are
presented in the following table:

LABORATORY COMPACTION
Boring Sample Maximum Optimum
Number Depth Soil Description Dry Moisture
(feet) (U.S.C.S)) Density Content
(pcf) (percent)
I N ——
B-2 2-5 (SM) Silty Sand 133.0 7.5
B-3 14-17 (SM) Silty Sand 132.0 8.5

Soluble Sulfate Content Tests

The soluble sulfate content of selected subgrade soils were evaluated. The
concentration of soluble sulfates in the soils was determined by measuring the optical
density of a barium sulfate precipitate. The precipitate results from a reaction of
barium chloride with water extractions from the soil samples. The measured optical
density is correlated with readings on precipitates of known sulfate concentrations.
The test results are presented on the following table:

SOLUBLE SULFATE CONTENT TESTS

Sulfate

Boring Sample Depth Soil Description Content
Number (feet) (U.S.C.S)) (percent by

weight)

I ——
B-2 2-5 (SM) Silty Sand < 0.005
B-3 14-17 (SM) Silty Sand < 0.005

LOR GEOTECHNICAL GROUP, INC.
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TYPICAL KEYING AND BENCHING DETAIL

COMPACTED FILL

FROJECTED PLANE 1:1 MAX.
FROM TOE OF SLOPE TO
APPROVED GROUND

NATURAL
GROUND
i REMOVE UNSUITABLE MATERIAL

/—|—---"" ";;E e f (12" MINIMUM]

2' MIN. KEY 12-15' MIN.(KEY)
DEPTH
NOTES: 1) DIMENSIONS SHOWN SUBJECT
TO FIELD CHANGE BASED ON
ENGINEER'S JUDGEMENT
2} BENCHING REQUIRED WHEN FILLING
OVER NATURAL GROUND STEEPER
THAN 5H:1V
GEOTECHNICAL SKETCH
PROJECT: BLEDSOE CREEK STORM DRAIN (LINE ‘A’) AND SLOPE REPAIR |PROJECT NO.:  40155BB.13
CLIENT: CITY OF HIGHLAND |ENCLOSURE: D-1
DATE: MARCH 2020
LOR Geotechnical Group, Inc.
SCALE: AS SHOWN
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