City of Santa Rosa—College Creek Apartments Project
CEQA Guidelines Section 15183 Environmental Checklist

Appendix F:

Geotechnical Engineering Investigation

FirstCarbon Solutions
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Appendix A
Page A.1

APPENDIX A

FIELD AND LABORATORY INVESTIGATIONS

Field Investigation

The field investigation consisted of a surface reconnaissance and a subsurface exploratory program. Six
4'%-inch to 6%-inch diameter exploratory borings were advanced. The boring locations are shown on
the attached site plan.

The soils encountered were logged in the field during the exploration and with supplementary
laboratory test data are described in accordance with the Unified Soil Classification System.

Modified standard penetration tests and standard penetration tests were performed at selected depths.
These tests represent the resistance to driving a 2%-inch and 1%-inch diameter split barrel sampler,
respectively. The driving energy was provided by a hammer weighing 140 pounds falling 30 inches.
Relatively undisturbed soil samples were obtained while performing this test. Bag samples of the
disturbed soil were obtained from the auger cuttings. The modified standard penetration tests are
identified in the sample type on the boring logs with a full shaded in block. The standard penetration
tests are identified in the sample type on the boring logs with half of the block shaded. All samples
were returned to our Clovis laboratory for evaluation.

Laboratory Investigation

The laboratory investigation was programmed to determine the physical and mechanical properties of
the foundation soil underlying the site. Test results were used as criteria for determining the
engineering suitability of the surface and subsurface materials encountered.

In-situ moisture content, dry density, consolidation, direct shear, and sieve analysis tests were
completed for the undisturbed samples representative of the subsurface material. Atterberg limits,
expansion index and R-value tests were completed for select bag samples obtained from the auger
cuttings. These tests, supplemented by visual observation, comprised the basis for our evaluation of the
site material.

The logs of the exploratory borings and laboratory determinations are presented in this Appendix.

Krazan & Associates, Inc.
With Offices Serving The Western United States

04219004 Report (West College Ave Apartmenis).doc



UNIFIED SOIL CLASSIFICATION SYSTEM

UNIFIED SOIL CLASSIFICATION AND SYMBOL CHART

COARSE-GRAINED SOILS
{more than 50% of material is larger than No. 200 sieve size.)

Clean Gravels (Less than 5% fines)
Well-graded gravels, gravel-sand

cw mixtures, little or no fines
GRAVELS R
More than 50% 3; gp  Poorly-graded gravels, gravel-sand
of coarse e mixtures, little or no fines
fraction larger Gravels with fines More than 12% fines)
tr!an No. 4
sieve size GM  Silty gravels, gravel-sand-silt mixtures

Ge Clayey gravels, gravel-sand-ciay
mixtures

Clean Sands Less than 5% fines
% Well-graded sands, gravelly sands,

SW little or no fines
SANDS -
50% or more i : 8sp Poorly graded sands, gravelly sands,
of coarse S little or no fines
fraction smaller Sands with fines (More than 12% fines
than No. 4
sleve size SM  Silty sands, sand-siit mixtures

SC Clayey sands, sand-clay mixtures
FINE-GRAINED SOILS
{(50% or more of material is smaller than No. 200 sieve size.)

Inorganic siits and very fine sands, rock
ML flour, silty of clayey fine sands or clayey

s/llﬁ.{)s silts with slight plasticity
CLAYS Inorganic clays of low to medium
Liquid fimit CL plasticity, gravelly clays, sandy clays,
less than slity clays, lean clays
50% —
~ oL Organic silts and organic silty clays of
- low plasticity
Inorganic silts, micaceous or
MH  diatomaceous fine sandy or silty soils,
SILTS elastic siits
AND
CLAYS cy  norganic clays of high plasticity, fat
Liq;lg °/LImit clays
or greater OH Organlc clays of medium to high
plasticity, organic silts
HIGHLY L

ORGANIC ue PT Peat and other highly organic soils

SOILS oy

CONSISTENCY CLASSIFICATION
Descri tion
Granular Soils

Blows er Foot

Very Loose <5
Loose 5-15
Medium Dense 16 — 40
Dense 41 - 65
Very Dense > 65
Cohesive Soils
Very Soft <3
Soft 3-5
Firm 6—-10
Stiff 11-20
Very Stiff 21-40
Hard > 40

GRAIN SIZE CLASSIFICATION

Grain Type Standard Sieve Size  Grain Size in
Millimeters
Boulders Above 12 inches Above 305
Cobbles 12 to 13 inches 305 to 76.2
Gravel 3 inches to No. 4 76.2to 4.76
Coarse-grained 3 to % inches 76.21019.1
Fine-grained % inches to No. 4 19.1t0 4.76
Sand No. 4 to No. 200 4.76 t0 0.074
Coarse-grained No. 4 to No. 10 4.76 10 2.00
Medium-grained  No. 10 to No. 40 2.00t0 0.042
Fine-grained No. 40 to No. 200 0.042 to0 0.074
Silt and Clay Below No. 200 Below 0.074
PLASTICITY CHART
60
§ 50
T CH
i 4 ALINE;
g 2 Pl =0.73(LL-20
- cL MH&OH
G 20
=
< 10— =]
N e~ mLsoL
0

0 10 20 30 40 50 60 70 80 90 100

LIQUID LIMIT (LL) (%)



Log of Boring B1

Project: West College Avenue Apartments
Client: USA Properties Fund, Inc.

Location: 2150 W. College Avenue, Santa Rosa, California

Depth to Water> Initial: 62 Feet
SUBSURFACE PROFILE SAMPLE
o
Q
& ——
— Description %‘ s
g 3 5§ 5
£ < I g
[ S fa o 9:
0 » o = =

Ground Surface
ASPHALTIC CONCRETE = 2 inches

GRAVELLY SILTY SAND (SM)
FILL, fine- to coarse-grained; brown,
2 brown, damp, drills easily
CLAYEY SAND (SC) 1335 80 16
Medium dense, fine-grained with
4 interbeds of SANDY CLAY; gray, moist,
drilis easily
102.9 249 18
6 N
Saturated below 6% feet
8 GRAVELLY SILTY SAND (SM)
Medium dense, fine- to coarse-grained;
brown, saturated, drills easily
10
106.7 21.3 26
12
SANDY CLAY (CL)
14 Stiff, fine- to medium-grained; light
brown/gray, saturated, drills easily
89.6 36.6 14
16
18
20
Drill Method: Hollow Stem
Drill Rig: CME 45B Krazan and Associates

Driller: Brent Snyder

Blows/ft.

Project No: 042-19004
Figure No.: A-1

Logged By: R. Alexander
At Completion: 6}z Feet

Penetration Test
blows/ft
Water Content (%)

20 40 60 10 20 30 40

Drill Date: 3-27-19
Hole Size: 6% Inches

Elevation: 27 Feet
Sheet: 1 of 2



Log of Boring B1

Project: West College Avenue Apartments
Client: USA Properties Fund, Inc.

Location: 2150 W. College Avenue, Santa Rosa, California

Depth to Water> Initial: 62 Feet
SUBSURFACE PROFILE SAMPLE
vy
[5]
K= —
- Description = &
£ _ c g &=
s £ g 32 B
g E > B8 & 3
a @ & = &
914 27.7 12
22
SILTY SAND (SM)
24 Medium dense, fine- to coarse-grained;
brown, saturated, drills easily
CLAYEY SAND (SC)
26 Dense, fine- to medium-grained; brown, 1252 94 39
saturated, drills firmly
Auger refusal at 27 feet
End of Borehole
28
30
32
34
36
38
40
Drill Method: Hollow Stem
Drill Rig: CME 45B Krazan and Associates

Driller: Brent Snyder

Project No: 042-19004
Figure No.: A-1

Logged By: R. Alexander
At Completion: 6z Feet

Penetration Test
blows/ft
Water Content (%)

20 40 60 10 20 30 40

Drill Date: 3-27-19
Hole Size: 6% Inches

Elevation: 27 Feet
Sheet: 2 of 2



Log of Boring B2

Project: West College Avenue Apartments

Client: USA Properties Fund, Inc.

Location: 2150 W. College Avenue, Santa Rosa, California

Depth to Water>

Depth (ft)

10

12

14

16

18

20

Symbol

SUBSURFACE PROFILE

Description

Ground Surface
ASPHALTIC CONCRETE = 2 inches
AGGREGATE BASE = 4 inches
GRAVELLY SILTY SAND (SM)

FILL, fine- to coarse-grained; brown,
moist, drills easily

SANDY CLAY (CL)

Very stiff, fine- to coarse-grained; dark
brown, moist, drills easily

CLAYEY SAND (SC)
Medium dense, fine- to medium-grained,;
brown, moist, drills easily

Saturated below 7 feet

GRAVELLY CLAYEY SAND (SC)
Medium dense, fine- to coarse-grained;
brown, saturated, drills easily

CLAYEY SAND/SANDY CLAY (SC/CL)
Stiff, fine- to medium-grained; light
brown, saturated, drills easily

SANDY CLAY (CL)
Very stiff, fine-grained; gray, saturated,
drills easily

Drill Method: Hollow Stem

Drill Rig: CME 45B

Driller: Brent Snyder

Initial: 7 Feet

SAMPLE

Dry Density (pcf)
Moisture (%)

116.3 8.0

1139 174

102.4 25.1

90.0 27.8

Type

Blows/ft.

27

Krazan and Associates

Project No: 042-19004
Figure No.: A-2

Logged By: R. Alexander
At Completion: 7 Feet

Penetration Test

blows/ft
Water Content (%)

20 40 60 10 20 30 40

Drill Date: 4-4-19
Hole Size: 6'2 Inches

Elevation: 50 Feet
Sheet: 1 0f 3



Log of Boring B2

Project: West College Avenue Apartments

Client: USA Properties Fund, Inc.

Location: 2150 W. College Avenue, Santa Rosa, California

Depth to Water>

Depth (ft)

24

26

28

30

32

34

36

38

40

Symbol

Initial: 7 Feet
SUBSURFACE PROFILE SAMPLE
S
& ~—
Description %‘ S
= 14
[
S %o
s 2 £
SILTY SAND (SM)
Medium dense, fine- to coarse-grained
with GRAVEL,; brown, saturated, drills
firmly 838 402
CLAYEY SAND (SC)
Medium dense, fine- to medium-grained;
brown, saturated, drills firmly
107.8 185
SILTY SAND/SAND (SM/SP)
Dense, fine- to coarse-grained with
GRAVEL; brown, saturated, drills easily
116.0 13.1

SILTY SAND/SAND (SM/SP)
Very dense, fine- to medium-grained;
brown, saturated, drills firmly

Drill Method: Hollow Stem

Drill Rig: CME 45B

Driller: Brent Snyder

Blowst/ft.

w
N

38

16

Krazan and Associates

Project No: 042-19004
Figure No.: A-2

Logged By: R. Alexander
At Completion: 7 Feet

Penetration Test
blows/ft
Water Content (%)

20 40 60 10 20 30 40

Drill Date: 4-4-19
Hole Size: 6% Inches

Elevation: 50 Feet
Sheet: 2 of 3



Log of Boring B2

Project: West College Avenue Apartments
Client: USA Properties Fund, Inc.

Location: 2150 W. College Avenue, Santa Rosa, California

Depth to Water> Initial: 7 Feet
SUBSURFACE PROFILE SAMPLE
[y
Qo
3 —
. Description %‘ s
E  _ = g =
g £ 8 2 o 2
o — o 3
g & § 2 ¢ =2
103.4 20.8 54
42
44
SANDY CLAY (CL) 33
46 Very stiff, fine- to medium-grained;
grayish-brown, saturated, drills easily
48
50
End of Borehole
52
54
56
58
60
Drill Method: Hollow Stem
Drill Rig: CME 45B Krazan and Associates

Driller: Brent Snyder

Project No: 042-19004
Figure No.: A-2

Logged By: R. Alexander
At Completion: 7 Feet

Penetration Test
blows/ft
Water Content (%)
20 40 60 10 20 30 40

Drill Date: 4-4-19
Hole Size: 6% Inches

Elevation: 50 Feet
Sheet: 30of 3



Log of Boring B3

Project: West College Avenue Apartments

Client: USA Properties Fund, Inc.

Location: 2150 W. College Avenue, Santa Rosa, California

Depth to Water>
SUBSURFACE PROFILE
. Description
= —
o
3 &

10

12

14

16

18

20

Ground Surface
GRAVELLY SILTY SAND (SM)
FILL, fine- to coarse-grained; brown,
brown, damp, drilis easily

SANDY CLAY (CL)

Very stiff, fine- to medium-grained;
brown, damp, drills easily

Hard and light brown below 5 feet

Saturated below 7' feet

GRAVELLY CLAYEY SAND (SC)
Medium dense, fine- to coarse-grained;
brown, saturated, drills easily

GRAVELLY SILTY SAND (SM)
Medium dense, fine- to coarse-grained;
light brown, saturated, drills firmly

SANDY CLAY (CL)
Hard, fine- to medium-grained; light
brown, saturated, drills firmly

Drill Method: Solid Flight

Drill Rig: CME 45B

Driller: Brent Snyder

Initial: 772 Feet

SAMPLE
S
g
2 8
g p
[
5 2 2
1253 85
804 232
1226 19.4
953 21.8

Blows/ft.

27

52

34

40

Krazan and Associates

Project No: 042-19004
Figure No.: A-3

Logged By: R. Alexander
At Completion: 7%z Feet

Penetration Test
blows/ft
Water Content (%)

20 40 60 10 20 30 40

Drill Date: 4-4-19
Hole Size: 4% Inches

Elevation: 20 Feet
Sheet: 1 of 1



Log of Boring B4

Project: West College Avenue Apartments

Client: USA Properties Fund, Inc.

Location: 2150 W. College Avenue, Santa Rosa, California

Depth to Water>

SUBSURFACE PROFILE
. Description
s _
o
8 &

10

12

14

16

18

20

Ground Surface
ASPHALTIC CONCRETE = 2 inches
AGGREGATE BASE = 4 inches
GRAVELLY SILTY SAND (SM)

FILL, fine- to coarse-grained; brown,
brown, damp, drills easily

SANDY CLAY (CL)
Very stiff, fine- to medium-grained;
brown, moist, drills easily

Saturated below 9 feet

GRAVELLY CLAYEY SAND (SC)
Medium dense, fine- to coarse-grained;
brown, saturated, drills easily

Drill Method: Solid Flight

Drill Rig: CME 45B

Driller: Brent Snyder

Initial: 9 Feet

Dry Density (pcf)

105.0

112.0

110.2

105.0

SAMPLE

Moisture (%)

14.0

14.2

26.2

17.4

Type

Blows/ft.

29

30

25

37

Krazan and Associates

Project No: 042-19004
Figure No.: A-4

Logged By: R. Alexander
At Completion: 9 Feet

Penetration Test
blows/ft
Water Content (%)

20 40 60 10 20 30 40

Drill Date: 4-4-19
Hole Size: 4% Inches

Elevation: 20 Feet
Sheet: 1 of 1



Log of Boring B5

Project: West College Avenue Apartments

Client: USA Properties Fund, Inc.

Location: 2150 W. College Avenue, Santa Rosa, California

Depth to Water>

Depth (ft)

10

12

14

16

18

20

Symbol

SUBSURFACE PROFILE

Description

Ground Surface
ASPHALTIC CONCRETE = 2% inches
AGGREGATE BASE = 3 inches

GRAVELLY SILTY SAND (SM)
FILL, fine- to coarse-grained; brown,
moist, drills easily

CLAYEY SAND (SC)
Medium dense, fine- to medium-grained;
brown, moist, drills easily

SANDY CLAY (CL)
Very stiff, fine- to medium-grained;
brown, moist, drills easily

N
Saturated below 13 feet

Stiff below 19 feet

Drill Method: Solid Flight

Drill Rig: CME 45B

Driller: Brent Snyder

Initial: 13 Feet

Dry Density (pcf)

118.0

109.1

93.2

990.6

SAMPLE

Moisture (%)

11.9

14.4

31.8

255

Type

Blowsfft.

25

23

34

29

Krazan and Associates

Project No: 042-19004
Figure No.: A-5

Logged By: R. Alexander
At Completion: 13 Feet

Penetration Test
blows/ft
Water Content (%)

20 40 60 10 20 30 40

Drill Date: 4-4-19
Hole Size: 4% Inches

Elevation: 25 Feet
Sheet: 10f 2



Log of Boring B5

Project: West College Avenue Apartments
Client: USA Properties Fund, Inc.

Location: 2150 W. College Avenue, Santa Rosa, California

Depth to Water> Initial: 13 Feet

SUBSURFACE PROFILE SAMPLE

Description

ry Density (pcf)
(%)

Depth (ft)
Symbol
© D
S Moisture
Type
Blows/ft.

©w
w
[#4]
N
-
-

24
End of Borehole
26
28
30
32
34
36

38

40

Drill Method: Solid Flight
Drill Rig: CME 45B Krazan and Associates
Dritler: Brent Snyder

Project No: 042-19004
Figure No.: A-5

Logged By: R. Alexander
At Completion: 13 Feet

Penetration Test
blows/ft

Water Content (%)

20 40 60 10 20 30 40

Drill Date: 4-4-19
Hole Size: 4% Inches

Elevation: 25 Feet
Sheet: 2 of 2



Log of Boring B6

Project: West College Avenue Apartments
Client: USA Properties Fund, Inc.

Location: 2150 W. College Avenue, Santa Rosa, California

Depth to Water> Initial: 9 Feet
SUBSURFACE PROFILE SAMPLE
5
e" —
— Description %‘ s
€ 5 s £ 3
£ € Sz g 2
S o
8 & 5§ 2 & =2
Ground Surface
SILTY SAND (SM)
FILL, fine- to medium-grained; brown,
brown, damp, drills easily
2 SANDY CLAY (CL)
FILL, fine- to medium-grained; brown, 107.2 224 27
damp, drills easily
4
SANDY CLAY (CL)
Stiff, fine- to medium-grained; brown, 17.7 145 20
6 / moist, drills easily ’ )
8
N
GRAVELLY CLAYEY SAND (SC)
10 Medium dense, fine- to coarse-grained;
brown, saturated, drills easily 1201 155 40
12
14
GRAVELLY SANDY CLAY (CL)
Very stiff, fine- to medium-grained; gray,
saturated, drills firmly 917 276 29
16
18
20
Drill Method: Solid Flight
Drill Rig: CME 45B Krazan and Associates

Driller: Brent Snyder

Project No: 042-19004
Figure No.: A6

Logged By: R. Alexander
At Completion: 9 Feet

Penetration Test
blows/ft
Water Content (%)

20 40 60 10 20 30 40

Drill Date: 4-4-19
Hole Size: 4% Inches

Elevation: 20 Feet
Sheet: 1 of 1



Percent Consolidation

Pro’ect No
042-19004

0.00

1.00

2.00

3.00

4.00

5.00

6.00

7.00

8.00

9.00

0.1

Consolidation Test

Borin No. & De th Date Soil Classification

B1 @ 2-3' 4/5/2019 SCw/ rvl

Load in Kips per Square Foot
1 10 100

% Consolidation @ 2Ksf: 31 %

Krazan Testing Laboratory



Pro'ect No
042-19004

0.00

1.00

2.00

3.00

Percent Consolidation

4.00

5.00

6.00

0.1

Consolidation Test

Boring No. & Depth Date Soil Classification
B5 @ 2-3' 4/12/2019 SCw/ vl

Load in Kips per Square Foot
1 10 100

% Consolidation @ 2Ksf: 18 %

Krazan Testing Laboratory



shear Stren - RE- = RE- - d A
ASTM D - 3080/ AASHTO T - 236

Pro’'ect Number Boring No. & Depth Soil T pe Date
042-19004 B3 2-3 SC w/ grvl 4/12/2019
Cohesion: 0.2 Ksf
Angle of Internal Friction: 38 °
3.00
2.00
1.00
0.00
0.0 0.5 1.0 1.5 2.0 25 3.0 35

Krazan Testing Laboratory
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Project Number
Project Name

SO
ASTM D - 4829

" 042-19004

* West College Ave Apartments

Date . 4/5/2019
Sample location/ Depth . B1@ 3-4'
Sample Number : X1
Soil Classification : CL
Trial # 1

" ht of Soil & Mold, gms 768.2
Wei ht of Mold, ms 367.4
Wei ht of Soil, ms 400.8
Wet Densit , Lbs/cu.ft. 120.9
Wei ht of Moisture Sam le Wet, ms 300.0
Wei ht of Moisture Sam le D , ms 272.5
Moisture Content, % 10.1
D Densit , Lbs/cu.ft. 109.8
S ecific Gravit of Sail 2.7
Degree of Saturation, % 51.0
Time Inital 30 min 1 hr 6hrs
Dial Readin 0 -- -- --
Expansion IndeX easured = 54.3
Expansion Index = 54

2 3
12 hrs 24 hrs
-- 0.0543

Expansion Potential Table
Exp. Index Potential Exp.

0-20 Very Low
21-50 Low
51-90 Medium

91-130 High
>130 Ve Hih

razan Testing Laboratory



pars on nde Test

ASTM D - 4829

Project Number : 042-19004

Project Name : West College Ave Apartments

Date - 4/5/2019

Sample location/ Depth ' B2 @ 2-5'

Sample Number - X2

Soil Classification : CL

Trial # 1 2 3

Weight of Soil & Mold, gms 764.3

Wei ht of Mold, ms 367.8

Weight of Soil, gms 396.5

Wet Density, Lbs/cu.ft. 119.6

Weight of Moisture Sample (Wet), gms 300.0

Weight of Moisture Sam le(D , ms 272.2

Moisture Content, % 10.2

Dry Densit , Lbs/cu.ft. 108.5

Specific Gravit of Saoill 2.7

Degree of Saturation, % 49.9

Time Inital 30 min 1 hr 6hrs 12 hrs 24 hrs

Dial Reading 0 -- -- -- -- 0.0341

Expansion Potential Table

Expansion IndeX easured = 341 Exp. Index Potential Exp.
0-20 Very Low
21-50 Low
51-90 Medium

Expansion Index = 34 91-130 High

>130 Ve High

Krazan Testing Laboratory



xpansio nd st

ASTM D - 4829

Project Number 042-19004

Project Name . West College Ave Apartments

Date 4/12/2019

Sample location/ Depth B3 @ 2.5-7

Sample Number Bulk-2

Soil Classification CL

Trial # 1 2 3

Wei ht of Soil & Mold, ms 736.9

Wei ht of Mold, ms 370.0

Wei ht of Soil, ms 366.9

Wet Densit , Lbs/cu.ft. 110.7

Wei ht of Moisture Sam le (Wet, ms 300.0

Weight of Moisture Sample (Dry), ms 264.0

Moisture Content, % 13.6

D Density, Lbs/cu.ft. 97.4

Specific Gravity of Soil 27

Degree of Saturation, % 50.4

Time Inital 30 min 1 hr 6hrs 12 hrs 24 hrs

Dial Reading 0 - -- -- -- 0.0411

Expansion Potential Table

Expansion Index measured = 41.1 Exp. Index Potential Exp.
0-20 Very Low
21-50 Low
51-90 Medium

Expansion Index = 41 91-130 High

>130 Very Hi h

razan Testing Laboratory



Plasticity Index of Soils
ASTM D4318/AASHTO T89 TOO0/CT 204

Project: West College Ave Apartments
Project Number: 042-19004

Date Sampled: 4/4/2019 Date Tested: 4/11/2019
Sampled By: RA Tested By: J Mitchell
Sample Number: Verified By: J Gruszczynski

Sample Location: B2 @ 5-6'
Sample Description: SC

Plastic Limit Li uid Limit
Trial Number 1 2 3 1 2 3

Wei ht of Wet Soil & Tare ( ) 25.87 25.83 37.58

Wei htof D Soil & Tare 24.45 24.37 33.28

Wei ht of Tare 14.15 13.24 13.96
Wei ht of water ( ) 1.42 1.46 4.30

ht of Drv Sail ( ) 10.30 11.13 19.33

ter Content (% of d  wt. 13.8% 13.1% 22.3%
umber of Blows 25

Plastic Limit : 13 Liquid Limit : 22

Plasticity Index : 9
Unified Soil Classification : CL Requirement:
Approx. % of Material Retained on # 40 Sieve:

60

50
CH

40
CL

30 OH
or

20

Number of Blows

Plasticity index

10
OLo ML
0 20 40 60 80 100 120 -0.01 0 0.01
Liquid Limit Water Content, %

Departures from Qutlined Procedure:

Unusual Conditions, Other Notes:
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Plasticity Index of Soils
ASTM D4318/AASHTO T89 T90/CT 204

Project: West College Ave Apartments
Project Number: 042-19004

Date Sampled: 4/4/2019 Date Tested: 4/11/2019
Sampled By: RA Tested By: J Mitchell
Sample Number: Verified By: J Gruszczynski

Sample Location: B2 @ 15-16'
Sample Description: SC-CL w/ grvl

Plastic Limit Li uid Limit
Trial Number 1 2 3 1 2 3
Wei ht of Wet Soil & Tare 22.39 23.91 34.01
Wei htof D Soil & Tare 20.79 21.77 27.41
Wei ht of Tare 14.21 13.48 13.58
Wei ht of water ( ) 1.60 2.14 6.60
i ht of Drv Soil (a) 6.58 8.29 13.83
ater Content (% of dry wt.) 24.3% 25.8% 47.7%
umber of Blows 25
Plastic Limit : 25 Liquid Limit : 48

Plasticity Index : 23
Unified Soil Classification : CL Requirement:
Approx. % of Material Retained on # 40 Sieve:

60

50
CH

40
cL

30
OH

20

Number of Blows

Plasticity Index

10
OLo ML
0 20 40 60 80 100 120 -0.01 0 0.01
Liguid Limit Water Content, %

Departures from Qutlined Procedure:

Unusual Conditions, Other Notes:
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Plasticity Index of Soils
ASTM D4318/AASHTO T89 T90/CT 204

Project

Date Sampled

Sampled By:

: West College Ave Apartments
Project Number: 042-19004

Sample Number:

Sample Location
Sample Description

Trial Number
Wei ht of Wet Soil & Tare (g)
Wei htof D Soil & Tare ( )
Wei ht of Tare (
Wei ht of water ( )

" ht of Dry Soil (

ater Content (% of d  wt.

Number of Blows

Plasticity Index
Unified Soil Classification

. 4/4/2019
RA
- B2 @ 30-31'
. SC
Plastic Limit
1 2

26.56 35.08
24.99 32.30
14.44 14.24
1.57 278
10.54 18.06
14.9% 15.4%

Plastic Limit : 15

: 19
: CL

Date Tested: 4/11/2019
Tested By: J Mitchell
Verified By: J Gruszczynski

1
35.61
30.02
13.62
5.59
16.40
34.1%
25

Liquid Limit
2

Liquid Limit : 34

Requirement:

Approx. % of Material Retained on # 40 Sieve:

60
50
CH
40
g CL
£ 30
oy
S 20
0
8
o
10
OLo ML
o]
0 20 40 60
Liguid Limit

Departures from Outlined Procedure:

Unusual Conditions, Other No

tes:

OH
or

80 100

Page 9 of 10
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Number of Blows

-0.01 0

Water Content, %
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Plasticity Index of Soils
ASTM D4318/AASHTO T89 T90/CT 204

Project: West College Ave Apartments
Project Number: 042-19004

Date Sampled: 4/4/2019 Date Tested: 4/11/2019
Sampled By: RA Tested By: J Mitchell
Sample Number: Verified By: J Gruszczynski

Sample Location: B2 @ 35-36'
Sample Description: SP-SM w/ grvl

Plastic Limit Liquid Limit
Trial Number 1 2 3 1 2 3
Wei ht of Wet Soil & Tare
Wei htof D Soil & Tare )
Wei ht of Tare
Wei ht of water
ht of Drv Soil (g)
ter Content (% ofd  wt)

of Blows
Plastic Limit : N/D Liguid Limit : N/D

Plasticity Index : NON-PLASTIC
Unified Soil Classification : NON-PLASTIC Requirement:
Approx. % of Material Retained on # 40 Sieve:

60
50
CH Y
40 _g
x CL o
2 L3
E OH g
£ or -g
2 20 £
K
o
10
o OLo ML
0 20 40 60 80 100 120 -0.01 0 0.01
Liquid Limit Water Content, %

Departures from Outlined Procedure:

Unusual Conditions, Other Notes:
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R -VALUE TEST
ASTM D - 2844 / CAL 301

Project Number

Project Name

Date

Sample Location/Curve Number
Soil Classification

TEST
Percent Moisture @ Compaction, %
Dry Density, lom/cu.ft.
Exudation Pressure, psi
Expansion Pressure, (Dial Reading)
Expansion Pressure, psf
Resistance Value R

~ Value at 300 PSI Exudation Pressure

Value by Expansion ressure ( 1=):5

4.0

3.6

32

It
@

NG
~

Cover Thickness by Stabilometer, ft
- N
o o

N
[N

0.8

04

0.0
o ¥ o o ©»v Q@ % © o
O © O - +~ o o &N o

Cover Thick. Exp. Pressure, ft

©
)

042-19004
West College Ave Apartments
4/1/2019

RV#1
sSC
A B
10.8 11.4
119.9 120.2
420 300
37 25
160 108
28 24
o S 8 8 8 8 3
< S & & ~ © ©®
E

24
25

300 PSI

11.9
120.7
140

39
20

100

90

80

70

60

[4)]
o
R - Values

40

30

20

10

Krazan Testing Laboratory



R - VALUE TEST
ASTM D - 2844 / CAL 301

Project Number : 042-19004
Project Name : West College Ave Apartments
Date : 4/1/2019
Sample Location/Curve Number RV#2
Soil Classification CL

TEST A B C
Percent Moisture @ Compaction, %
D Densit , Ibm/cu.ft. R - Value less than 5
Exudation Pressure, psi Sample Exuded from bottom of Mold
Expansion Pressure, Dial Reading) Durin test

Expansion Pressure, sf
Resistance Value R

R - Value at 300 PSI xudation Pressure <5
- aueby xpanson ressure

4.0 200 PSI

100
3.6 90
3.2 80
ES
o

70
%.8
£
o
24 60
n
z
2.0 508
2 3
f, f
5 x
iﬁ.G 40
g
P 30

20
0.8

10
0.4 -

0
0.0 s 8 8 3383 8 & 818 o °©

g ¥ @ 4 © o ¥ ©o o 0o 9 g © o o o o o o o o
o o o - - ™ N N [sp} o ~r
Cover Thickness Exp. Pressure,ft Exudation Pressure, PS!

- S
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APPENDIX B

EARTHWORK SPECIFICATIONS

GENERAL

When the text of the report conflicts with the general specifications in this appendix, the
recommendations in the report have precedence.

SCOPE OF WORK: These specifications and applicable plans pertain to and include all earthwork
associated with the site rough grading, including but not limited to the furnishing of all labor, tools, and
equipment necessary for site clearing and grubbing, stripping, preparation of foundation materials for
receiving fill, excavation, processing, placement and compaction of fill and backfill materials to the
lines and grades shown on the project grading plans, and disposal of excess materials.

PERFORMANCE: The Contractor shall be responsible for the satisfactory completion of all
earthwork in accordance with the project plans and specifications. This work shall be inspected and
tested by a representative of Krazan and Associates, Inc., hereinafter known as the Soils Engineer
and/or Testing Agency. Attainment of design grades when achieved shall be certified by the project
Civil Engineer. Both the Soils Engineer and the Civil Engineer are the Owner's representatives. If the
Contractor should fail to meet the technical or design requirements embodied in this document and on
the applicable plans, he shall make the necessary readjustments until all work is deemed satisfactory as
determined by both the Soils Engineer and the Civil Engineer. No deviation from these specifications
shall be made except upon written approval of the Soils Engineer, Civil Engineer or project Architect.

No earthwork shall be performed without the physical presence or approval of the Soils Engineer. The
Contractor shall notify the Soils Engineer at least 2 working days prior to the commencement of any
aspect of the site earthwork.

The Contractor agrees that he shall assume sole and complete responsibility for job site conditions
during the course of construction of this project, including safety of all persons and property; that this
requirement shall apply continuously and not be limited to normal working hours; and that the
Contractor shall defend, indemnify and hold the Owner and the Engineers harmless from any and all
liability, real or alleged, in connection with the performance of work on this project, except for liability
arising from the sole negligence of the Owner or the Engineers.

TECHNICAL REQUIREMENTS: All compacted materials shall be densified to a density not less
than 90 percent relative compaction based on ASTM Test Method D1557 or CAL-216, as specified in
the technical portion of the Soil Engineer's report. The location and frequency of field density tests
shall be as determined by the Soils Engineer. The results of these tests and compliance with these
specifications shall be the basis upon which satisfactory completion of work will be judged by the Soils
Engineer.

Krazan & Associates, Inc.
With Offices Serving The Western United States
04219004 Report (West College Ave Apartments).doc



Appendix B
Page B.2

SOILS AND FOUNDATION CONDITIONS: The Contractor is presumed to have visited the site
and to have familiarized himself with existing site conditions and the contents of the data presented in
the soil report.

The Contractor shall make his own interpretation of the data contained in said report, and the Contractor
shall not be relieved of liability under the Contract documents for any loss sustained as a result of any
variance between conditions indicated by or deduced from said report and the actual conditions
encountered during the progress of the work.

DUST CONTROL: The work includes dust control as required for the alleviation or prevention of any
dust nuisance on or about the site or the borrow area, or off-site if caused by the Contractor's operation
either during the performance of the earthwork or resulting from the conditions in which the Contractor
leaves the site. The Contractor shall assume all liability, including court costs of codefendants, for all
claims related to dust or windblown materials attributable to his work.

SITE PREPARATION

Site preparation shall consist of site clearing and grubbing and the preparations of foundation materials
for receiving fill.

CLEARING AND GRUBBING: The Contractor shall accept the site in this present condition and
shall demolish and/or remove from the area of designated project earthwork all structures, both surface
and subsurface, trees, brush, roots, debris, organic matter, and all other matter determined by the Soils
Engineer to be deleterious or otherwise unsuitable. Such materials shall become the property of the
Contractor and shall be removed from the site.

Tree root systems in proposed building areas should be removed to a minimum depth of 3 feet and to
such an extent which would permit removal of all roots larger than 1 inch. Tree roots removed in
parking areas may be limited to the upper 1% feet of the ground surface. Backfill of tree root
excavations should not be permitted until all exposed surfaces have been inspected and the Soils
Engineer is present for the proper control of backfill placement and compaction. Burning in areas
which are to receive fill materials shall not be permitted.

SUBGRADE PREPARATION: Surfaces to receive Engineered Fill, building or slab loads shall be
prepared as outlined above, excavated/scarified to a depth of 12 inches, moisture-conditioned as
necessary, and compacted to 90 percent relative compaction.

Loose soil areas, areas of uncertified fill, and/or areas of disturbed soils shall be moisture-conditioned
as necessary and recompacted to 90 percent relative compaction. All ruts, hummocks, or other uneven
surface features shall be removed by surface grading prior to placement of any fill materials. All areas
which are to receive fill materials shall be approved by the Soils Engineer prior to the placement of any
of the fill material.

EXCAVATION: All excavation shall be accomplished to the tolerance normally defined by the Civil
Engineer as shown on the project grading plans. All over-excavation below the grades specified shall
be backfilled at the Contractor's expense and shall be compacted in accordance with the applicable
technical requirements.

Krazan & Associates, Inc,
With Offices Serving The Western United States
04219004 Report (West College Ave Apartments).doc
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FILL. AND BACKFILL MATERIAL: No material shall be moved or compacted without the
presence of the Soils Engineer. Material from the required site excavation may be utilized for
construction site fills provided prior approval is given by the Soils Engineer. All materials utilized for
constructing site fills shall be free from vegetation or other deleterious matter as determined by the Soils
Engineer.

PLACEMENT, SPREADING AND COMPACTION: The placement and spreading of approved fill
materials and the processing and compaction of approved fill and native materials shall be the
responsibility of the Contractor. However, compaction of fill materials by flooding, ponding, or jetting
shall not be permitted unless specifically approved by local code, as well as the Soils Engineer.

Both cut and fill areas shall be surface-compacted to the satisfaction of the Soils Engineer prior to final
acceptance.

SEASONAL LIMITS: No fill material shall be placed, spread, or rolled while it is frozen or thawing
or during unfavorable wet weather conditions. When the work is interrupted by heavy rains, fill
operations shall not be resumed until the Soils Engineer indicates that the moisture content and density
of previously placed fill are as specified.

Krazan & Associates, Inc.
With Offices Serving The Western United States
04219004 Report (West College Ave Apartments).doc
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APPENDIX C

PAVEMENT SPECIFICATIONS

1. DEFINITIONS - The term "pavement" shall include asphaltic concrete surfacing, untreated
aggregate base, and aggregate subbase. The term "subgrade" is that portion of the area on which
surfacing, base, or subbase is to be placed.

The term “Standard Specifications”: hereinafter referred to is the 2018 Standard Specifications of the
State of California, Department of Transportation, and the "Materials Manual" is the Materials Manual
of Testing and Control Procedures, State of California, Department of Public Works, Division of
Highways. The term "relative compaction" refers to the field density expressed as a percentage of the
maximum laboratory density as defined in the applicable tests outlined in the Materials Manual.

2. SCOPE OF WORK - This portion of the work shall include all labor, materials, tools, and
equipment necessary for, and reasonably incidental to the completion of the pavement shown on the
plans and as herein specified, except work specifically noted as "Work Not Included.”

3. PREPARATION OF THE SUBGRADE - The Contractor shall prepare the surface of the various
subgrades receiving subsequent pavement courses to the lines, grades, and dimensions given on the
plans. The upper 12 inches of the soil subgrade beneath the pavement section shall be compacted to a
minimum relative compaction of 90 percent. The finished subgrades shall be tested and approved by
the Soils Engineer prior to the placement of additional pavement courses.

4. UNTREATED AGGREGATE BASE - The aggregate base material shall be spread and compacted
on the prepared subgrade in conformity with the lines, grades, and dimensions shown on the plans. The
aggregate base material shall conform to the requirements of Section 26 of the Standard Specifications
for Class 2 material, 1% inches maximum size. The aggregate base material shall be spread and
compacted in accordance with Section 26 of the Standard Specifications. The aggregate base material
shall be spread in layers not exceeding 6 inches and each layer of aggregate material course shall be
tested and approved by the Soils Engineer prior to the placement of successive layers. The aggregate
base material shall be compacted to a minimum relative compaction of 95 percent.

5. AGGREGATE SUBBASE - The aggregate subbase shall be spread and compacted on the prepared
subgrade in conformity with the lines, grades, and dimensions shown on the plans, The aggregate
subbase material shall conform to the requirements of Section 25 of the Standard Specifications for
Class 2 material. The aggregate subbase material shall be compacted to a minimum relative compaction
of 95 percent, and it shall be spread and compacted in accordance with Section 25 of the Standard
Specifications. Each layer of aggregate subbase shall be tested and approved by the Soils Engineer
prior to the placement of successive layers.

Krazan & Associates, Inc.
With Offices Serving The Western United States
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6. ASPHALTIC CONCRETE SURFACING - Asphaltic concrete surfacing shall consist of a mixture
of mineral aggregate and paving grade asphalt, mixed at a central mixing plant and spread and
compacted on a prepared base in conformity with the lines, grades and dimensions shown on the plans.
The viscosity grade of the asphalt shall be PG 64-10. The mineral aggregate shall be Type B, % inch
maximum size, medium grading and shall conform to the requirements set forth in Section 39. The
drying, proportioning and mixing of the materials shall conform to Section 39.

The prime coat, spreading and compacting equipment and spreading and compacting mixture shall
conform to the applicable chapters of Section 39, with the exception that no surface course shall be
placed when the atmospheric temperature is below 50° F. The surfacing shall be rolled with a
combination of steel wheel and pneumatic rollers, as described in Section 39-6. The surface course
shall be placed with an approved self-propelled mechanical spreading and finishing machine.

7. FOG SEAL COAT - The fog seal (mixing type asphaltic emulsion) shall conform to and be applied
in accordance with the requirements of Section 37.

Krazan & Associates, Inc.
With Offices Serving The Western United States
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