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https://wildlife.ca.gov/Data/VegCAMP/Natural-Communities
https://wildlife.ca.gov/Conservation/Plants/Info
https://wildlife.ca.gov/Conservation/Plants/Info
http://www.rareplants.cnps.org/
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http://websoilsurvey.nrcs.usda.gov/app/
https://ipac.ecosphere.fws.gov/
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http://ucjeps.berkeley.edu/eflora/
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https://www.fws.gov/carlsbad/SpeciesStatusList/5YR/20100929_5YR_CAGN.pdf
https://ecos.fws.gov/ipac/
https://ecos.fws.gov/ecp/report/table/critical-habitat.html
https://ecos.fws.gov/ecp/report/table/critical-habitat.html

























































































































































































































































































































































































































































































































Attachment H

Geotechnical Report





























































































CLIENT: JOB NO:
Sahika_Inc. 22-2745-5
PROJECT: Access Road DATE: 6/8/22 TRENCH LOG
College of j[he Canyons LOGGED BY: VCG N O_ T_3
Santa Clarita, CA EXCAVATED:
- 1127122
. . . ON: 1
EXCAVATION METHOD CAT 306 Mini-Excavator ELEVATION 1,224
w LABORATORY TESTS
w o = — i
18198 = g
E o 15 ol 2 o 8
ol Y2 % DESCRIPTION ATTITUDES |2 €| 3|  Other
oY & |H4| %)@ 5 2[0@| Tests
|5 z|8& =5 &
w | Of 5 Oof o
a
0 SOIL; s (0-0.5")
@0' Light reddish-brown, silty sand with gravel; loose; damp; minor
’ rootlets; gradational contact with underlying bedrock
QOUATERNARY TERRACE; Qt (0.5-7")
b @ 0.5' Light yellowish-brown to light reddish-brown to tan, fine- to B:N8IW, 2NE
coarse-grained sandstone with gravel lenses; dense; damp; highly friable; |XB: N64E, SNW
3 crude stratification with cross beds; roots to 4'

Ja’ 3.0 | 106

6_

9_

12—

TOTAL DEPTH: 7 feet &N34E SCALE:1inch= 5 feet
1 ’/.jf

_IIII L N I Sdﬂ/-,l-,ﬁ:ﬁ?!"-"-’t—r_"{"ll T T 1 1

n 1 No Grourid Water

No Cavin
- B s]

ALLAN E. SEWARD ENGINEERING GEOLOGY, INC. Sheet 1 of 1
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CLIENT: . JOB NO:
Sahika. Inc. 22-2745-5
PROJECT: Access Road DATE: 6/8/22 quZOI FOQ
College of the Canyons LOGGED BY: -
Santa Clarita, CA e —LCC NO. T-4
- 1127122
EXCAVATION METHOD: CAT 306 Mini-Excavator ELEVATION: 4 g
o LABORATORY TESTS
w (& o g
= [ue} = G
FEAEIFIE: el &
o B Yy T n DESCRIPTION ATTITUDES | 2 & 2 2 Other
%,.0 DM, % W % mme Tests
=
|12/ 08 sl 8
)
0 COLLUVIUM; Qcol (0-4")
@ 0' Medium- to dark brown silty sand with gravel; loose; damp; few
) roots; gradational contact with underlying bedrock
“w —
i UATERNARY TERRACE; Qt (4-9")
w Light yellowish-brown to light brown, silty sandstone with scattered 12.9] 105 | % fines=42.5
] pebbles; dense; dry to damp; massive; roots to 6.5' Shear Test
O - —i

10.4| 98

TOTAL DEPTH:

9 feet <N87E

SCALE: 1inch= 5 feet

No Ground Water
No Cavinp

ALLAN E. SEWARD ENGINEERING GEOLOGY, INC.

Sheet 1 of 1




CLIENT:

Sahika, Inc. 22-2745-5

College of the Canyons LOGGED BY:

Santa Clarita, CA EXCAVATED: VeG
1/27/22

EXCAVATION METHOD: CAT 306 Mini-Excavator

ELEVATION: \_ .\_ @“w_

TRENCH LOG
NO. T-5

R r LABORATORY TESTS
c |2 8|9
T E 5|5 0¥ §
] = W = » DESCRIPTION ATTITUDES |2 €| 3|  Other
o- & |7 W A o £|9% Tests
S22l o9 3l &
%)
0 ARTIFICIAL FILL; af (0-10")
@ 0' Light to medium yellowish-brown, silty sand with scattered gravel;
] loose; damp to moist; faint fill lifts
37 @ 3' - loose to dense
@ 4.5' - grayish-brown fill lift; approximately 6" thick
n @ 5' Medium- to yellowish-brown, silty sand with gravel; moist 152] 110
m —
@ —
12—

TOTAL DEPTH: 10 feet

N12W->

SCALE:1inch= 5 feet

No Ground Water
No Caving

ALLAN E. SEWARD ENGINEERING GEOLOGY, INC.

Sheet 1 of 1



SOIL CLASSIFICATION CHART

HS: Hollow-stem-auger borin
MAJOR DIVISIONS SYMBOLS TYPICAL RW: Rotary-wash boing DENSITY OF GRANULAR SOILS
GRAPHILETTER  DESCRIPTIONS B: Bucket-auger boring DESCRIPTION SPT BLOWS PER FOOT
Well-graded gravels,
GRAVEL AND CLEAN GW | gravel-sand mixtures, little or Very Loose <4
GRAVELLY GRAVELS no fines Loose 4-10
SOILS (LITTLE OR NO Poorly-graded gravels, SAMPLE TYPE Medium Dense 11 - 30
COARSE FINES) GP gravel-sand mixtures, little or _— Dense 31 -50
GRAINED | MORE THAN 50% no fines STANDARD PENETRATION TEST Very Dense > 50
SOILS OF COARSE GRAVELS | 1 gM | Sitty gravels, gravel-sand-silt Spt“ht Eg‘rl'rb?ll Sagggr{gsiﬁgtrgggce
FRACTION WITH FINES mixtures w )
RETAINED ON APPRECIABLE 4
NO. 4 SIEVE SIZE (AMOUNT OF GC Clayey gravels, CALIFORNIA DRIVE STRENGTH OF COHESIVE SOILS
FINES) gravel-sand-clay mixtures Split-barrel sampler in accordance CONSISTENCY SPT BLOWS PER FOOT
with ASTM D-3550 Test Method -
SAND AND CLEAN Sw | Well-graded sands, gravelly Very Soft <2
SANDY SOILS SANDS sands, little or no fines DISTURBED CALIFORNIA DRIVE Soft 2-4
(LITTLE OR NO Firm 5-8
MggoE/ TOH?N FINES) Sp Poorly-graded sands, gravelly Stiff 9-15
° sands, little or no fines v Stiff
MATERIAL IS ery sti 16 - 30
LARGER THAN | MORE THAN 50% SANDS WITH SHELBY TUBE Hard > 30
NO. 200 SIEVE OF COARSE SM | Silty sands, sand-silt mixtures Thin-walled sampler in accordance
SIZE FRACTION FINES with ASTM D-1587 Test Method
PASSING ON (APPRECIABLE
NO. 4 SIEVE SIZE AMOUNT OF sc | Clavey sands, sand-clay BULK SAMPLE SPLIT-BARREL SAMPLER DRIVING RECORD
FINES) mixtures
— - BLOW COUNT DESCRIPTION
Inorganic silts and very fine E— —
ML | sands, clayey silts with slight 25 25 blows drove the sampler 12 inches,
FINE plasticity NO RECOVERY after initial 6 inches of seating
Inorganic clays of low to 50/7" i
SILTS AND LIQUID LIMIT LESS : > N / 50 blows drove the sampler 7 inches,
GRAINED CLAYS Q THAN 50 CL | medium plasticity, gravelly after initial 6 inches of seating
SOILS clays, sandy clays, lean clays B .
AT Ref/3 50 blows drove the sampler 3 inches
NN oL Organic silts and organic silty during initial 6-inch seating interval
m clays of low plasticity GROUND WATER DATA
Inorganic silts, micaceous or
MORE THAN M e e e © | SZ GROUND WATER WHILE DRILLING LABORATORY TESTING ABBREVIATIONS
50% OF - = - . ) _
MATERIALIS | SILTS AND LIQUID LIMIT CH | Inorganic clays of high P_lasF'cm_/ I_ndex Compa-ctlo-n curve curve=A
SMALLER THAN CLAYS GREATER THAN 50 plasticity, fat clays Liquid Limit LL Consolidation / Collapse  Consol
NO. 200 SIEVE SO ; GROUND WATER AFTER DRILLING Hydrometer %-5 micron Direct Shear / Shear
SIZE m OH hoirghanilgsctlie::yi/ts ogrrn:g:lcjr:“'tcg = Expansion Index EI Reshear / Remold Test
onp ¥, 01 Corrosivity Analysis Cor
HIGHLY ORGANIC SOILS Peat and other highly organic
soils
Notes:
(1) Dual USCS symbols, such as SP-SM, denote 5 to 12% of minor constituent.
(2) Dual USCS symbols, such as SM/ML, denote borderline soil classifications.
(3) Subsurface information from boring and test pit logs depict conditions only at the specific locations.
and dates indicated. Soil conditions and water levels at other locations may differ from conditions at
these locations. Also, the conditions at these locations may change with time.
(4) Blow counts on logs are the number of blows to drive the sampler with the weight and drop height ™
indicated on each log. A ALLAN E. SEWARD
(5) Split-barrel sampler driving record applies only to hollow-stem-auger and rotary-wash borings.
(6) These logs are subject to the limitations, conclusions, and recommendations in this report. ENGINEERING GEOLOGY9 INC°

Geological and Geotechnical Consultants

USCS Soil Classification and
Key to Boring Log Symbols

Version 2 (2/05)
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June 8, 2022 Page Bl

APPENDIX B

GEOTECHNICAL LABORATORY INVESTIGATION

1. General

a. The laboratory investigation used current, accepted test procedures of the American
Society of Testing and Materials (ASTM) and/or California Test Standards, wherever
practical.

b. Bulk samples and ring samples were obtained during the investigation. Laboratory
sample identification is by project name and number, trench number, and depth.

2. Index Parameters Tests

The following Index Parameters tests were performed on site materials collected during
the subsurface investigation.

TEST TYPE NUMBER OF TESTS TESTING STANDARD
In-situ Moisture Content and Dry Density 8 ASTM D2216 and D7263
Percent-Finer Than #200 Sieve 4 ASTM D1140

The purpose of each test is briefly described below:

a. In-Situ Moisture Content (ASTM D2216) and Dry Density (ASTM D7263) testing of
soils provide an indication of the strength and compressibility of in-situ soils. These
data aid in evaluation of soil consistency and in selection of samples for additional
laboratory testing. Results of Moisture Content and Dry Density testing are recorded
on the Trench Logs within Appendix A.

b. Percent Finer than #200 Sieve (ASTM D1140) testing was performed on soil samples
and drainage aggregate to aid in classification of the samples in accordance with the
Unified Soil Classification System (USCS). Results of Percent Finer than #200 Sieve
testing are recorded on the Trench Logs within Appendix A and on applicable
laboratory test reports in this Appendix.

Allan E. Seward Engineering Geology, Inc. Geology and Geotechnology
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June 8, 2022

APPENDIX B

3. Geotechnical Engineering Parameters Tests

Job No.: 22-2745-5
Page B2

The following Geotechnical Engineering Parameter tests were performed on bulk and ring

samples of soil collected during the investigation.

TesT TypE

NUMBER OF TESTS

TESTING STANDARD

Direct Shear

3

ASTM D3080

The Geotechnical Engineering Parameters testing is briefly described below.

a. Direct Shear (ASTM D3080) testing was performed on California drive ring samples
of Quaternary terrace deposits using a displacement-controlled Direct Shear machine.

Prior to shearing, the samples were inundated and consolidated under normal
pressures ranging from 300 psf to 4,000 psf. Thereafter, the samples were sheared
horizontally at a controlled displacement rate until the horizontal shear force reduced

to a stable value. Results of the Direct Shear testing, including interpreted peak

strength and residual shear strength parameters, are presented on Figures B1.1
through B1.3 within this Appendix.

The following attachments complete this Appendix.

e Corrosivity Testing Summary
e Direct Shear Test Reports

Table B1
Figures B1.1 thru B1.3

Allan E. Seward Engineering Geology, Inc.

Geology and Geotechnology



Sahika, Inc. Job No.: 22-2745-5
June 8, 2022 Table B1

APPENDIX B

Table B1 — Summary of Corrosivity Test Results

RESISTIVITY CHEMICAL ANALYSES
LOCATION USCS | saruaten CORROSION oy | CHLORIDE | SULFATE E)Er%’:f;?o
L 1 0
(OHM-CM) CHARACTERISTIC CL(PrPMm) S04 (%) R
T4 (j;n'ﬁléb”'k SM 30,544 Mildly Corrosive | 87 120 0,009 Negligible

! Per County of Los Angeles classification
2Per ACI 318

Allan E. Seward Engineering Geology, Inc. Geology and Geotechnology




1500 P
7
// ,
//
f v~
| 7
X < 2
| 1000 -
///l <
17 / 1
Q. "'(3 > 2
= O LT
= 7T
SO 500 A L5
og i
8 o P
= 72" Peak Residual
> o C, psf 132 132
' ¢, deg 38.3 31.0
0 Tan(¢) 0.79 0.60
0 500 1000 1500 2000 2500 3000
Normal Stress, psf
1500 Sample No. 1 2 3
Water Content, % 12.3 5.5 43
1250 Dry Density, pcf 101.6 107.6 1127
I =R E Saturation, % 51.9 273 243
o 1000 // 3 < | Void Ratio 0.6275 0.5377 0.4682
a Diameter, in. 242 242 2.42
2 / Height, in. .00 1.00  1.00
B %0 // Water Content, % 23.6 19.9 17.3
§ _ | Dry Density, pcf 101.9 1084 113.5
@ sool o TN , |8 |Saturation, % 100.0  100.0  100.0
[I L] % | Void Ratio 0.6243 0.5267 0.4580
| Diameter, in. 2.42 2.42 2.42
250 I/ = 1 e
/ Height, in. 1.00 0.99 0.99
Normal Stress, psf 300 600 1200
0 Peak Stress, psf 372 540 1176
0 0.15 0.3 045 06 Displacement, in. 0.15 0.33 0.13
Horiz. Displacement, in. Residual Stress, psf 276 492 1008
Displacement, in. 0.39 0.39 0.39
Strain rate, in./min. 0.010 0.010 0.010
Sample Type: Modified California Drive Client: Sahika, Inc.
Description: silty, sand with gravel (SM)
Project: Gas Station Access Road and Driveway
College of the Canyons
Assumed Specific Gravity= 2.65 Source of Sample: T-1 Depth: 4.25'
Remarks: Terrace Deposits (Qt)
Sample No. 1 T-1 @ 2.5' % Fines = 39.4. Proj. No.: 22-2745-5 Date Sampled: 1/21/22
Sample No. 2 & 3 T-1 @ 4.25' % Fines = 12.6 DIRECT SHEAR TEST REPORT
ALLAN E. SEWARD ENGINEERING GEOLOGY, INC.
Figure B1.1 Valencia, California




3000 Peak Residual A T
C, psf 137 127 .
¢, deg 37.9 31.0 pd Lz
. Tan(¢) 0.78 0.60 i
| pd e
X A -
| 2000 <
,//l /'
z., X
8 8 /’l/ -
L2
% 5 // P
> x 1000
% § ///( P
& /
pedPd X
PN
4
0
0 1000 2000 3000 4000 5000 6000
Normal Stress, psf
3000 Sample No. 1 2 3
Water Content, % 4.9 4.8 4.4
2500 Dry Density, pcf 110.6 104.1 113.5
E Saturation, % 26.0 21.8 25.6
o 2000 /’” ’ . £ | Void Ratio 0.4964 0.5895 0.4578
Qo / i " Diameter, in. 2.42 2.42 2.42
2 Al 3 Height, in. .00 1.00  1.00
& 1900 // | Water Content, % 18.5 21.7 16.6
§ _ | Dry Density, pcf 111.0 1051 1149
@ 1000| 3 | Saturation, % 100.0  100.0  100.0
’I / L % | Void Ratio 0.4904 0.5736 0.4396
'I / ™ NEN ) Diameter, in. 2.42 2.42 2.42
500 / SNNENEEE ) Height, in. 1.00 099  0.99
Normal Stress, psf 500 1000 2000
0 Peak Stress, psf 516 900 2148
0 0.15 0.3 045 06 Displacement, in. 0.07 0.08 0.19
Horiz. Displacement, in. Residual Stress, psf 384 564 1680
Displacement, in. 0.39 0.39 0.39
Strain rate, in./min. 0.010 0.010 0.010
Sample Type: Modified California Drive Client: Sahika, Inc.

Description: Poorly grade sand with silt (SP-SM)
Project: Gas Station Access Road and Driveway

College of the Canyons

Assumed Specific Gravity= 2.65 Source of Sample: T-2 Depth: 3.5'
Remarks: Terrace deposits (Qt)
% Fines = 5.2 Proj. No.: 22-2745-5 Date Sampled: 1/27/22

DIRECT SHEAR TEST REPORT
ALLAN E. SEWARD ENGINEERING GEOLOGY, INC.
Figure B1.2 Valencia, California




3000

Peak Residual Zi
C, psf 150 131 v
¢, deg 31.0 30.7 J
i Tan(¢) 0.60 0.59 ]
x 2
| 2000
=
7. -
[0}
) o
58 Pzt
=& g
T < 1000 7
pe R p
ga ]
o
/ -
0
0 1000 2000 3000 4000 5000 6000
Normal Stress, psf
3000 Sample No. 1 2 3
L] 3 Water Content, % 9.8 10.7 11.0
2500 g Dry Density, pcf 107.0 1064  107.9
E Saturation, % 47.6 51.4 54.5
2000 £ | Void Ratio 0.5467 0.5544 0.5334
& J Diameter, in. 242 242 242
2 Height, in. .00 1.00  1.00
& 190 Water Content, % 198 195 183
3 | e annElNEN 2 Dry Density, pcf 108.6  109.1 111.4
_C —-—
@ 1000l 3 | Saturation, % 100.0  100.0  100.0
II/ L] 1 Z | Void Ratio 0.5235 0.5167 0.4848
r EEEE Diameter, in. 242 242 242
500 i Height, in. 098 098 097
W/ Normal Stress, psf 1000 2000 4000
ol Peak Stress, psf 804 1260 2580
0 0.15 0.3 045 06 Displacement, in. 0.43 0.19 0.43
Horiz. Displacement, in. Residual Stress, psf 708 1176 2580
Displacement, in. 0.30 0.39 0.45
Strain rate, in./min. 0.010 0.010 0.010

Sample Type: Modified California Drive

Description:

Client: Sahika, Inc.

Project: Gas Station Access Road and Driveway
College of the Canyons
Source of Sample: T-4

Assumed Specific Gravity= 2.65 Depth: 4.5'

Remarks: Terrace Deposits (Qt)

% Fines = 42.5 Proj. No.: 22-2745-5 Date Sampled:

DIRECT SHEAR TEST REPORT
ALLAN E. SEWARD ENGINEERING GEOLOGY, INC.
Valencia, California

Figure B1.3
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1 2‘50

Material U',“t Strength Cohesion Phi Water
Name Ecion) INeiaht Type (psf) (deg) Surface
(lbs/ft3) TP . &
Terrace
R Mohr-
De(;g)t.;nts . 120 Coulomb 130 31 None

0.1

0 50 100

(A A
150 200 250

ol
300 350

(el pesrpen Cross Section 1-1'; Static; Non-Circular; Cuckoo Search
ALLAN E. SEWARD crent Sahika, Inc. brawn By K. Callahan
ENGINEERING GEOLOGY, INC. o= Fine Grading Plan for Access Road Flename  Section 1.simd
Geological And Geotechnical Consultants College of the Canyons Scale 1:500
|SLIDEINTERPRET 0.008 Froect o 22-2745-5 |Date: 6/8/2022 fun tumber




L A N
0 50 100

o
0_|
™
o
S|
%
i . Unit n q
B Material . Strength Cohesion Phi  Water
Name elon] RUEiels Type (psf) (deg) Surface
| (bs/ft3)  TYP p: g
) Terrace Mohr-
] Deposits [ | 120 130 31  None 0.1
o 1 Coulomb
B | (Qt)
.
o
S|
.
o
0o_|

e A B
150 200 250

o o
300 350

< 0.15

JSLIDEINTERPRET 9.008

22-2745-5 [pare 6/8/2022

inalysis Description
(s besenpt Cross Section 1-1'"; Static; Non-Circular; Cuckoo Search
ALLAN E. SEWARD crent Sahika, Inc. Drawm By K. Callahan
ENGINEERING GEOLOGY, INC. o= Fine Grading Plan for Access Road Flename  Section 1.simd
Geological And Geotechnical Consultants College of the Canyons Scale 1:500
Project No.: Run Number




Section 1 Wednesday, June 8, 2022

Project Summary

File Name: Section 1.sImd
Slide Modeler Version: 9.008
Project Title: Fine Grading Plan for Access Road
Analysis: Cross Section 1-1'; Static; Non-Circular; Cuckoo Search
Author: K. Callahan
Comments

Sahika, Inc.

College of the Canyons

22-2745-5

Currently Open Scenarios

Group Name Scenario Name Global Minimum Compute Time

Static v Master Scenario Spencer: 1.826830 00h:00m:05.494s

Seismic & Spencer: 1.246440

Master Scenario 00h:00m:05.155s

1/23



Section 1 Wednesday, June 8, 2022

General Settings

Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Right to Left

2/23



Section 1

Analysis Options

All Open Scenarios
Slices Type: Vertical
Analysis Methods Used
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with

. . Yes
water tables and piezos:
Initial trial value of FS: 1
Steffensen Iteration: Yes

Wednesday, June 8, 2022

3/23



Section 1

Groundwater Analysis
All Open Scenarios

Groundwater Method:

Pore Fluid Unit Weight [Ibs/ft3]:

Use negative pore pressure cutoff:
Maximum negative pore pressure [psf]:
Advanced Groundwater Method:

Water Surfaces
62.4

Yes

0

None

Wednesday, June 8, 2022

4/23



Section 1 Wednesday, June 8, 2022

Surface Options
All Open Scenarios

Search Method: Cuckoo Search
Initial # of Surface Vertices: 8

Maximum Iterations: 500

Number of Nests: 50

Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined
Convex Surfaces Only: Enabled

5/23



Section 1

Seismic Loading

& Static

Advanced seismic analysis:
Staged pseudostatic analysis:

<> Seismic

Advanced seismic analysis:
Staged pseudostatic analysis:

Seismic Load Coefficient (Horizontal):

No
No

No
No
0.15

Wednesday, June 8, 2022

6/23



Section 1 Wednesday, June 8, 2022

Materials

Terrace Deposits (Qt)

Color |:|

Strength Type Mohr-Coulomb

Unit Weight [Ibs/ft3] 120

Cohesion [psf] 130

Friction Angle [deg] 31

Water Surface Assigned per scenario
Ru Value 0.1

Materials In Use

Material Static Seismic
Terrace S S
Deposits (Qt) D

7/23



Section 1 Wednesday, June 8, 2022

Global Minimums

& Static

Method: spencer

FS
Axis Location:
Left Slip Surface Endpoint:

Right Slip Surface Endpoint:

Resisting Moment:

Driving Moment:

Resisting Horizontal Force:
Driving Horizontal Force:
Total Slice Area:

Surface Horizontal Width:
Surface Average Height:

ismi
Method: spencer

FS
Axis Location:
Left Slip Surface Endpoint:

Right Slip Surface Endpoint:

Left Slope Intercept:

Right Slope Intercept:
Resisting Moment:

Driving Moment:

Resisting Horizontal Force:
Driving Horizontal Force:
Total Slice Area:

Surface Horizontal Width:
Surface Average Height:

1.826830

154.699, 1362.788
135.651, 1194.480
277.916, 1246.565
2.17274e+07 Ib-ft
1.18988e+07 Ib-ft
120683 Ib
66090.6 Ib
1786.04 ft2
142,265 ft
12.5543 ft

1.246440
156.177, 1364.433
136.000, 1194.500
280.017, 1246.331
136.000 1195.000
280.017 1246.331
2.10523e+07 Ib-ft
1.689e+07 Ib-ft
116831 Ib
937319 1b
1800.05 ft2
144.017 ft
12.4989 ft

8/23



Section 1

Global Minimum Coordinates

& Static

&

Method: spencer

135.651
142.452
149.254
156.751
164.248
168.927
173.606
178.342
183.077
190.01

196.944
203.878
210.812
217.746
224.679
231.612
238.545
244.56

250.574
256.493
262.427
266.774
270.932
275.09

277.916

mi

Method: spencer

1194.48
1192.9

1192.47
1192.82
1193.7

1194.64
1195.59
1196.7

1197.92
1199.97
1202.22
1204.69
1207.15
1209.61
1212.07
1214.69
1217.59
1220.59
1223.72
1226.91
1230.65
1234.48
1238.6

1242.72
1246.56

Wednesday, June 8, 2022
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Section 1

136
139.819
143.984
148.39
152.795
158.279
163.886
169.482
174.924
181.459
187.995
194.53
201.066
207.258
213.45
220.179
226.908
231.388
235.859
239.921
243.984
247.558
251.133
254.674
258.215
264.389
267.369
270.348
275.859
280.017

1194.5

1193.95
1193.53
1193.48
1193.45
1194.08
1194.76
1195.63
1196.52
1198.07
1199.79
1201.62
1203.64
1205.86
1208.09
1210.51
1212.93
1214.54
1216.14
1217.71
1219.35
1221.2

1223.04
1225.03
1227.01
1231.08
1233.39
1235.83
1241.04
1246.33

Wednesday, June 8, 2022
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Section 1 Wednesday, June 8, 2022

Global Minimum Support Data
All Open Scenarios

No Supports Present
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Section 1 Wednesday, June 8, 2022

Valid and Invalid Surfaces

¢ Static
Method: spencer
Number of Valid Surfaces: 21590
Number of Invalid Surfaces: 3466

Error Codes
Error Code -106 reported for 6 surfaces
Error Code -108 reported for 149 surfaces
Error Code -109 reported for 1 surface
Error Code -111 reported for 567 surfaces
Error Code -112 reported for 298 surfaces
Error Code -114 reported for 72 surfaces
Error Code -121 reported for 320 surfaces
Error Code -124 reported for 18 surfaces
Error Code -1000 reported for 2035 surfaces

Q‘ S - -
Method: spencer

Number of Valid Surfaces: 21442

Number of Invalid Surfaces: 3613
Error Codes

Error Code -106 reported for 2 surfaces

Error Code -108 reported for 70 surfaces

Error Code -111 reported for 601 surfaces

Error Code -112 reported for 384 surfaces

Error Code -114 reported for 74 surfaces

Error Code -121 reported for 359 surfaces

Error Code -124 reported for 21 surfaces

Error Code -1000 reported for 2102 surfaces

Error Code Descriptions
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Section 1 Wednesday, June 8, 2022

The following errors were encountered during the computation:

-106 = Average slice width is less than 0.0001 * (maximum horizontal extent of soil region). This
limitation is imposed to avoid numerical errors which may result from too many slices, or too small a slip
region.

-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of extremely high
safety factors if the driving force is very small (0.1 is an arbitrary number).

-109 = Soiltype for slice base not located. This error should occur very rarely, if at all. It may occur if a
very low number of slices is combined with certain soil geometries, such that the midpoint of a slice base
is actually outside the soil region,even though the slip surface is wholly within the soil region.

-111 = safety factor equation did not converge

-112 = The coefficient M-Alpha = cos(alpha)(1+tan(alpha)tan(phi)/F) < 0.2 for the final iteration of the
safety factor calculation. This screens out some slip surfaces which may not be valid in the context of the
analysis, in particular, deep seated slip surfaces with many high negative base angle slices in the passive
zone.

-114 = Surface with Reverse Curvature.

-121 = Concave failure surface, only convex surfaces have been defined as being allowed.
-124 = A slice has a width less than the minimum acceptable value.

-1000 = No valid slip surface is generated
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Section 1

Slice Data

& Static

Global Minimum Query (spencer) - Safety Factor: 1.82683

Slice
Number

20

Width [ft]

3.40034

3.40034

3.40112

3.40112

3.7485

3.7485

2.49915

2.49915

2.49915

2.33949

2.33949

2.33923

2.33923

2.36825

2.36825

2.36711

236711

3.46681

3.46681

231123

Weight

[Ibs]

379.8

1159.39

1936.38

2595.07

3530.92

4146.54

3079.8

3299.89

3519.99

3467.32

3605.72

3743.05

3880.13

4057.68

4177.74

4287.16

4390.05

6588.71

6756.33

4588.09

Angle of
Slice Base

[deg]

-13.1142

-13.1142

-3.59104

-3.59104

2.67156

2.67156

6.73565

6.73565

6.73565

11.3674

11.3674

11.4756

11.4756

13.1371

13.1371

14.5068

14.5068

16.4647

16.4647

17.9804

Base

Material

Terrace
Deposits
QY

Terrace
Deposits
Qv

Terrace
Deposits
Q1)

Terrace
Deposits
QY

Terrace
Deposits
Qv

Terrace
Deposits
Q1)

Terrace
Deposits
QY

Terrace
Deposits
Qv

Terrace
Deposits
QY

Terrace
Deposits
QY

Terrace
Deposits
(Q1)

Terrace
Deposits
Q1)

Terrace
Deposits
Q1)

Terrace
Deposits
Q1)

Terrace
Deposits
Q1)

Terrace
Deposits
Qv

Terrace
Deposits
Q1)

Terrace
Deposits
QY

Terrace
Deposits
Q1)

Terrace
Deposits

Q)

Base
Cohesion

[psf]

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

Friction
Angle

31

31

31

31

31

31

31

31

31

31

31

31

31

31

31

31

31

31

31

Shear
Stress

[psf]

134.467

227.432

281.846

349.731

381.6

434.415

452.325

479.176

506.027

500.322

517.322

533.563

550.38

555.124

569.369

573.318

585.325

584.446

597.478

596.565

Shear
Strength
[psf]

245.648

415.48

514.884

638.899

697.118

793.602

826.321

875.373

924.425

914.003

945.059

974.729

1005.45

1014.12

1040.14

1047.36

1069.29

1067.68

1091.49

1089.82

Base

Normal

Stress

[psf]

203.641

509.214

697.489

923.25

1038.04

1215.04

1282.11

1372.55

1462.99

1453.01

1510.61

1565.88

1622.86

1642.75

1691.14

1707.85

1748.7

1750.62

1795.08

1795.93

Pore
Pressure

[psf]

11.1695

34.0963

56.9337

76.3006

94.1955

110.619

123.234

132.04

140.847

148.209

154.124

160.012

165.872

171.337

176.406

181.114

185.46

190.051

194.886

198.513

Wednesday, June 8, 2022

Effective
Normal
Stress

[psf]

192.471

475.118

640.555

846.949

943.843

1104.42

1158.87

1240.51

1322.14

1304.8

1356.49

1405.87

1456.99

1471.42

1514.73

1526.74

1563.24

1560.57

1600.19

1597.41

Base
Vertical
Stress

[psf]

172314

456.229

679.801

901.302

1055.84

123531

1335.53

1429.14

1522.75

1553.59

1614.62

1674.2

1734.6

177231

1824.02

1856.19

1900.15

1923.35

1971.66

1989.54

Effective
Vertical
Stress

[psf]
161.145
422.133
622.867
825.001
961.649
1124.69
1212.29
1297.1
1381.91
1405.38
1460.49
1514.19
1568.72
1600.98
1647.62
1675.08
1714.69
1733.3

1776.77

1791.03
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Section 1

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

231123

231123

3.46694

3.46694

231131

231131

231131

2.3113

23113

23113

3.46695

3.46695

3.46651

3.46651

231102

2.31102

2.31102

3.00708

3.00708

3.0071

3.0071

2.95948

2.95948

2.96722

2.96722

4644

4699.91

7132.93

7214.77

4854.45

4738.14

4510.55

4282.95

4104.72

4115.09

6226.69

6291.56

6339.11

6370.96

4252.32

4241.09

4229.85

5442.49

5334.37

5214.87

5083.93

4865.87

4719.61

4537.57

4295.45

17.9804

17.9804

19.5462

19.5462

19.5462

19.5462

19.5462

19.5462

19.5462

19.5462

19.5462

19.5462

20.7023

20.7023

22.6622

22.6622

22.6622

26.5483

26.5483

27.5044

27.5044

28.3318

28.3318

32.1769

32.1769

Terrace
Deposits
Q1)

Terrace
Deposits
QY

Terrace
Deposits
Q1)

Terrace
Deposits
Q1)

Terrace
Deposits
QY

Terrace
Deposits
Q1)

Terrace
Deposits
Q1)

Terrace
Deposits
QY

Terrace
Deposits
Q1)

Terrace
Deposits
Q1)

Terrace
Deposits
QY

Terrace
Deposits
Q1)

Terrace
Deposits
Q1)

Terrace
Deposits
Q1)

Terrace
Deposits
Q1)

Terrace
Deposits
QY

Terrace
Deposits
Q1)

Terrace
Deposits
Q1)

Terrace
Deposits
QY

Terrace
Deposits
Qv

Terrace
Deposits
Q1)

Terrace
Deposits
QY

Terrace
Deposits
Q1)

Terrace
Deposits
Q1)

Terrace
Deposits
QY

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

31

31

31

31

31

31

31

31

31

31

31

31

31

31

31

31

31

31

31

31

31

31

31

31

31

602.963

609.36

604.471

610.592

615.595

602.544

577.008

551.472

531.475

532.639

536.682

541.534

537.855

540.204

528.516

527.304

526.091

497.734

489.2

474.37

464.161

448.846

437.382

403.256

385.259

1101.51

1113.2

1104.26

1115.45

1124.59

1100.75

1054.1

1007.45

970.915

973.04

980.427

989.291

982.57

986.86

965.509

963.294

961.079

909.276

893.686

866.593

847.944

819.966

799.023

736.68

703.802

1817.8

1839.67

1827.19

1848.16

1865.3

1820.59

1733.1

1645.62

1577.11

1581.09

1594.95

1611.57

1601.78

1609.84

1574.52

1570.35

1566.18

1477.92

1448.38

1399.32

1363.92

1312.71

1272.92

1162.61

1099.73

200.932

203.352

205.741

208.102

210.031

204.998

195.152

185.305

177.594

178.042

179.601

181.472

182.867

183.786

184.002

183.516

183.03

180.989

177.394

173.419

169.065

164.416

159.474

152.923

144.763

Wednesday, June 8, 2022

1616.87

1636.31

1621.45

1640.06

1655.27

1615.59

1537.95

1460.32

1399.52

1403.05

1415.35

1430.1

1418.92

1426.05

1390.52

1386.83

1383.15

1296.93

1270.98

1225.9

1194.86

1148.3

1113.44

1009.68

954.969

2013.48

2037.43

2041.79

2064.94

2083.85

2034.51

1937.96

1841.41

1765.8

1770.2

1785.49

1803.83

1805.05

1813.99

1795.2

1790.52

1785.84

1726.61

1692.8

1646.3

1605.6

1554.71

1508.74

1416.32

1342.13

1812.55

1834.08

1836.05

1856.84

1873.82

1829.51

1742.8

1656.1

1588.21

1592.15

1605.88

1622.36

1622.18

1630.21

1611.19

1607

1602.81

1545.62

1515.41

1472.88

1436.53

1390.3

1349.26

1263.4

1197.36
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Section 1

46

47

48

49

50

2.17327

2.17327

4.15804

4.15781

2.82671

2920.65

2647.09

4190.32

2928.66

705.249

41.4337

41.4337

44.7265

44.7265

53.6721

Terrace
Deposits
Q1)

Terrace
Deposits
Q1)

Terrace
Deposits
Q1)

Terrace
Deposits
Q1)

Terrace
Deposits
Q1)

130

130

130

130

130

31

31

31

31

31

322.825

298.436

246.874

190.958

99.3738

589.746

545.191

450.997

348.848

181.539

899.535

812.795

635.005

434.661

110.725

134.389

121.802

100.776

70.4375

24.9495

Wednesday, June 8, 2022

765.146

690.993

534.229

364.224

85.7756

1184.48

1076.21

879.533

623.805

245.868

1050.09

954.412

778.157

553.367

220918
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Global Minimum Query (spencer) - Safety Factor: 1.24644

Section 1

<> Seismic
NS:;clfer Width [ft]
1 3.81936
3 2.08238
3 208238
4 220281
5 220281
6 2.20281
7 220281
8 274173
9 274173
10 2.80335
11 2.80335
12 2.79811
13 2.79811
14 27211
15 27211
16 3.26768
17 3.26768
18 3.26767
19 3.26767
20 3.2678
21 3.2678
0 3.26781

Weight

[1bs]

437.725

583.278

849.044

1162.07

1408.77

1654.38

1898.88

2649.02

2915.85

3255.06

3529.6

3780.25

4020.7

4137.52

4358.66

5478.18

5700.64

5907.3

6098.2

6278.42

6447.51

6598.29

Angle of

Slice Base

[deg]

-8.2423

-5.65254

-5.65254

-0.682595

-0.682595

-0.466293

-0.466293

6.61444

6.61444

6.87937

6.87937

8.85748

8.85748

9.25149

9.25149

13.3953

13.3953

14.7234

14.7234

15.6322

15.6322

17.1423

Base

Material

Terrace
Deposits
Q1)

Terrace
Deposits
Q1)

Terrace
Deposits
Q1)

Terrace
Deposits
Q1)

Terrace
Deposits
Q1)

Terrace
Deposits
Q)

Terrace
Deposits
Q1)

Terrace
Deposits
Q)

Terrace
Deposits
Q1)

Terrace
Deposits
Q1)

Terrace
Deposits
Q)

Terrace
Deposits
@

Terrace
Deposits
(Q1)

Terrace
Deposits
Q)

Terrace
Deposits
Q)

Terrace
Deposits
Q1)

Terrace
Deposits
Q)

Terrace
Deposits
Q1)

Terrace
Deposits
Q1)

Terrace
Deposits
Q)

Terrace
Deposits
Q1)

Terrace
Deposits
Q1)

Base
Cohesion

[psf]

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

31

31

31

31

31

31

31

31

31

31

31

31

31

31

31

31

31

31

31

31

31

Shear
Stress

[psf]

229315

316.649

393.23

417.325

476.669

533.316

591.834

561.818

605.747

646.581

690.543

705.225

742.284

772.671

807.442

778.61

805.478

811.146

833.627

841.267

860.84

855.413

Shear
Strength
[psf]

285.828

394.684

490.138

520.17

594.139

664.747

737.686

700.273

755.027

805.924

860.721

879.021

925.212

963.088

1006.43

970.491

1003.98

1011.04

1039.07

1048.59

1072.99

1066.22

Base

Normal

Stress

[psf]

270.803

468.519

640.142

702.108

836.409

965.074

1097.56

1045.71

1146.57

1241.04

1342.03

1381.68

1467.15

1538.54

1618.8

1566.46

1629

1647.08

1699.56

1720.92

1766.7

1760.05

Pore
Pressure

[psf]

11.4607

28.0102

40.7729

52.7539

63.9533

75.1028

86.2025

96.6184

106.351

116.113

125.907

135.1

143.693

152.053

160.18

167.647

174.455

180.78

186.622

192.13

197.305

201.918

Wednesday, June 8, 2022

Effective
Normal
Stress

[psfl]

259.342

440.508

599.369

649.354

772.455

889.971

1011.36

949.095

1040.22

1124.93

1216.12

1246.58

1323.45

1386.49

1458.62

1398.81

1454.55

1466.3

1512.94

1528.79

1569.39

1558.13

Base

Vertical

Stress

[psf]

237.585

437.178

601.221

697.136

830.73

960.734

1092.74

1110.86

1216.81

1319.05

1425.34

1491.58

1582.82

1664.4

1750.32

1751.88

1820.83

1860.24

1918.62

1956.31

2007.57

2023.9

Effective
Vertical
Stress

[psf]
226.125
409.168
560.449
644.382
766.776
885.631
1006.54
1014.24
1110.46
1202.94
1299.44
1356.48
1439.13
151235
1590.14
1584.24
1646.37
1679.46
1732
1764.18

1810.26

1821.98
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Section 1

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

3.26781

3.0961

3.0961

3.09604

3.09604

3.3645

3.3645

2.24306

2.24306

2.24306

2.23959

2.23959

2.23556

2.23556

4.06248

4.06248

3.57446

3.57446

3.5411

3.5411

3.0871

3.0871

2.97975

2.97979

2.75523

6730.68

6469.77

6490.76

6160.55

5747

5966.57

6014.29

4040.18

4064.61

4089.05

4107.11

4131.47

4148.32

4172.6

7620.01

7630.95

6620.72

6441.63

6172.15

5930.86

4917.4

4621.61

4118.82

3695.01

2960.85

17.1423

19.7748

19.7748

19.7748

19.7748

19.7748

19.7748

19.7748

19.7748

19.7748

19.7748

19.7748

19.7748

19.7748

21.0254

22.0273

27.3302

27.3302

29.2643

29.2643

33.3707

33.3707

37.7461

39.4012

43.3712

Terrace
Deposits
Q1)

Terrace
Deposits
QY

Terrace
Deposits
Q1)

Terrace
Deposits
Q1)

Terrace
Deposits
QY

Terrace
Deposits
Q1)

Terrace
Deposits
Q1)

Terrace
Deposits
QY

Terrace
Deposits
Q1)

Terrace
Deposits
Q1)

Terrace
Deposits
QY

Terrace
Deposits
Q1)

Terrace
Deposits
Q1)

Terrace
Deposits
Q1)

Terrace
Deposits
Q1)

Terrace
Deposits
QY

Terrace
Deposits
Q1)

Terrace
Deposits
Q1)

Terrace
Deposits
QY

Terrace
Deposits
Qv

Terrace
Deposits
Q1)

Terrace
Deposits
QY

Terrace
Deposits
Q1)

Terrace
Deposits
Q1)

Terrace
Deposits
QY

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

31

31

31

31

31

31

31

31

31

31

31

31

31

31

31

31

31

31

31

31

31

31

31

31

31

870.312

842.131

844.506

807.16

760.371

731.35

736.319

741.088

744.905

748.72

752.534

756.344

760.151

763.953

751.058

739.341

668.292

653.006

614.771

594.708

532.708

506.574

441.485

394.543

331.055

1084.79

1049.67

1052.63

1006.08

947.757

911.584

917.777

923.722

928.479

933.235

937.988

942.737

947.482

952.222

936.149

921.544

832.986

813.933

766.275

741.268

663.989

631.414

550.284

491.774

412.64

1795.01

1739.55

1745.15

1657.02

1546.6

1478.11

1489.84

1501.09

1510.1

1519.1

1528.1

1537.1

1546.08

1555.06

1529.23

1505.19

1355.19

1318.47

1233.24

1184.81

1048

984.202

837.697

726.097

577.855

205.969

208.965

209.643

198.981

185.624

177.339

178.757

180.119

181.208

182.298

183.386

184.474

185.561

186.647

187.57

187.84

185.223

180.213

174.301

167.487

159.289

149.707

138.227

124.002

107.463

Wednesday, June 8, 2022

1589.04

1530.58

1535.51

1458.04

1360.98

1300.77

1311.08

1320.97

1328.89

1336.81

1344.72

1352.62

1360.52

1368.41

1341.66

1317.35

1169.96

1138.26

1058.94

1017.32

888.707

834.495

699.47

602.095

470.392

2063.45

2042.32

2048.77

1947.21

1819.97

1741.05

1754.56

1767.53

1777.91

1788.29

1798.66

1809.02

1819.38

1829.72

1817.92

1804.31

1700.57

1655.95

1577.73

1518.05

1398.86

1317.85

1179.48

1050.19

890.603

1857.49

1833.35

1839.13

1748.23

1634.35

1563.71

1575.81

1587.42

1596.71

1605.99

1615.27

1624.55

1633.81

1643.07

1630.35

1616.47

1515.34

1475.73

1403.43

1350.57

1239.57

1168.15

1041.26

926.19

783.14
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Section 1 Wednesday, June 8, 2022

Terrace

48 2.75523 2358.68 43.3712  Deposits 130 31 282.169 351.707 454.59 85.6075 368.982 721.155 635.548
Q1)
Terrace

49 2.07904 1076.65 51.842 Deposits 130 31 179.989 224.346 208.804 51.7857 157.018 437.874 386.089
QY
Terrace

50 2.07904 358.883 51.842 Deposits 130 31 116.403 145.089 42.3746 17.2619 25.1127 190.519 173.257
Q1)
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Section 1

Interslice Data

& Static

Global Minimum Query (spencer) - Safety Factor: 1.82683

Slice Number

Nl I e N N

X coordinate [ft]

135.651
139.051
142.452
145.853
149.254
153.002
156.751
159.25
161.749
164.248
166.588
168.927
171.267
173.606
175.974
178.342
180.709
183.077
186.543
190.01
192.321
194.633
196.944
200411
203.878
206.189
208.5
210.812
213.123
215.434
217.746
221.212
224.679
228.146
231.612
233.923
236.234
238.545
241.553
244.56
247.567
250.574
253.533
256.493
259.46
262.427
264.601
266.774
270.932
275.09
277.916

Y coordinate - Bottom

1194.48
1193.69
1192.9

1192.68
1192.47
1192.64
1192.82
1193.11
1193.41
1193.7

1194.17
1194.64
1195.12
1195.59
1196.15
1196.7

1197.31
1197.92
1198.95
1199.97
1200.72
1201.47
1202.22
1203.46
1204.69
1205.51
1206.33
1207.15
1207.97
1208.79
1209.61
1210.84
1212.07
1213.38
1214.69
1215.66
1216.62
1217.59
1219.09
1220.59
1222.16
1223.72
1225.32
1226.91
1228.78
1230.65
1232.57
1234.48
1238.6

1242.72
1246.56

[ft]

Interslice Normal Force

0
618.736
1795.78
2903.63
4290.65
5540.08
6956.62
7709.07
8501.97
9335.29
9822.86
10323.1
10828.1
11345.4
11752.6
12166.8
12478.5
12793.5
13026.8
13259.8
13292
13322.7
13351.7
13199.2
13042.1
12934.9
12834.2
12746.2
12671
12605.7
12539.9
12438.1
12332.7
12099.6
11864
11566.6
11270.4
10975.4
10252.3
9547.79
8783.95
8044.81
7279.08
6542.91
5569.48
4660.01
3636.32
2726
1137.63
141.85
0

[1bs]

Interslice Shear Force

0
212.891
617.882
999.065
1476.3
1906.2
2393.59
2652.49
292531
3212.03
3379.79
3551.92
3725.68
3903.67
4043.78
4186.3
4293.52
4401.93
4482.2
4562.35
4573.45
4583.99
4593.97
4541.5
4487.45
4450.55
4415.9
4385.63
4359.75
4337.3
4314.65
4279.64
4243.38
4163.14
4082.08
3979.75
3877.85
3776.36
3527.54
3285.15
3022.33
2768.01
2504.54
2251.25
1916.32
1603.39
1251.17
937.947
391.431
48.8071
0

[1bs]

Wednesday, June 8, 2022

Interslice Force Angle

0
18.987
18.987
18.987
18.987
18.987
18.987
18.987
18.987
18.987
18.987
18.9871
18.9871
18.9871
18.9871
18.9871
18.987
18.9871
18.9871
18.987
18.9871
18.987
18.987
18.987
18.987
18.987
18.987
18.987
18.987
18.987
18.987
18.9871
18.9871
18.9869
18.9869
18.9869
18.987
18.9871
18.987
18.987
18.987
18.987
18.987
18.987
18.9871
18.987
18.9871
18.987
18.9871
18.9871
0

[deg]
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Section 1

{» Seismic

Global Minimum Query (spencer) - Safety Factor: 1.24644

Slice Number

O 00 N bW =

X coordinate [ft]

136
139.819
141.902
143.984
146.187
148.39
150.593
152.795
155.537
158.279
161.082
163.886
166.684
169.482
172.203
174.924
178.192
181.459
184.727
187.995
191.262
194.53
197.798
201.066
204.162
207.258
210.354
213.45
216.815
220.179
222.422
224.665
226.908
229.148
231.388
233.623
235.859
239.921
243.984
247.558
251.133
254.674
258.215
261.302
264.389
267.369
270.348
273.104
275.859
277.938
280.017

Y coordinate - Bottom

1194.5

1193.95
1193.74
1193.53
1193.51
1193.48
1193.46
1193.45
1193.76
1194.08
1194.42
1194.76
1195.19
1195.63
1196.07
1196.52
1197.3

1198.07
1198.93
1199.79
1200.71
1201.62
1202.63
1203.64
1204.75
1205.86
1206.97
1208.09
1209.3

1210.51
1211.31
1212.12
1212.93
1213.73
1214.54
1215.34
1216.14
1217.71
1219.35
1221.2

1223.04
1225.03
1227.01
1229.05
1231.08
1233.39
1235.83
1238.44
1241.04
1243.69
1246.33

[ft]

Interslice Normal Force

0
960.007
1628.47
2451.9
321531
4075.96
5019.91
6058.46
6869.01
772791
8632.51
9585.01
10388.8
11223
12022.9
12848.8
133523
13861.6
14211.7
14561.7
14795.5
15026
15057.5
15082.7
14783.2
14481.7
14212.2
13982.8
13760.5
13533.5
13379.3
13222.7
13063.7
12902.6
12739.1
12573.6
12405.7
11926
11311
10203.2
9135.49
7939.56
6804.89
5580.92
4450.35
3215.62
2059.74
1023.67
264.071
-75.7091
0

[1bs]

Interslice Shear Force

0
469.803
796.929
1199.9
1573.49
1994.67
2456.62
2964.86
3361.52
3781.84
4224.53
4690.66
5084.02
5492.23
5883.71
6287.86
6534.27
6783.51
6954.86
7126.1
7240.51
7353.33
7368.77
7381.08
7234.53
7086.98
6955.09
6842.81
6734.02
6622.96
6547.48
6470.83
6393.02
6314.18
6234.18
6153.18
6071.02
5836.25
5535.29
4993.18
4470.67
3885.42
3330.14
2731.16
2177.89
1573.64
1007.98
500.956
129.229
-37.0501
0

[1bs]

Wednesday, June 8, 2022

Interslice Force Angle

0
26.0759
26.0759
26.076
26.0759
26.0759
26.076
26.076
26.076
26.0759
26.0759
26.0759
26.076
26.0759
26.076
26.0759
26.0759
26.0759
26.076
26.0759
26.0759
26.0759
26.076
26.0759
26.076
26.076
26.076
26.0759
26.0759
26.076
26.0759
26.0759
26.0759
26.0759
26.0759
26.0759
26.0759
26.0758
26.0758
26.0759
26.0759
26.076
26.0759
26.0759
26.076
26.0759
26.0759
26.0759
26.0758
26.0759
0

[deg]

21/23



Section 1

Entity Information

¢ Static
Shared Entities

Wednesday, June 8, 2022

Type

Coordinates (x,y)

External Boundary

0, 1120

330, 1120

330, 1247.1
327.147, 1247.05
324.293, 1246.95
321.727, 1246.76
319.16, 1246.48
316.594, 1246.21
314.028, 1246.04
313.062, 1246.01
312.097, 1245.99
310.167, 1245.99
306.306, 1246.06
301.234, 1246.14
296.162, 1246.02
291.743, 1245.83
287.325, 1245.7
283, 1246

274, 1247

214, 1223

206, 1223

138, 1195

136, 1195

136, 1194.5

110, 1193

103, 1196

96, 1198

90, 1198

65, 1190
48.5179, 1188.88
39.9344, 1188.9
0, 1189.57

<> Seismic
Shared Entities

22/23



Section 1

Wednesday, June 8, 2022

Type

Coordinates (x,y)

External Boundary

0, 1120

330, 1120

330, 1247.1
327.147, 1247.05
324.293, 1246.95
321.727, 1246.76
319.16, 1246.48
316.594, 1246.21
314.028, 1246.04
313.062, 1246.01
312.097, 1245.99
310.167, 1245.99
306.306, 1246.06
301.234, 1246.14
296.162, 1246.02
291.743, 1245.83
287.325, 1245.7
283, 1246

274, 1247

214, 1223

206, 1223

138, 1195

136, 1195

136, 1194.5

110, 1193

103, 1196

96, 1198

90, 1198

65, 1190
48.5179, 1188.88
39.9344, 1188.9
0, 1189.57
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SOIL DESCRIPTION:

2.50 Horiz./
SOIL PROPERTIES: Terrace Deposits (
Vert. 1
Q'= 31.0 Drained friction angle [degrees]
c'= 130 Drained cohesion [psf]
Vi= 120 Total density [pcf] i d=4.0
Vo=  57.6 Buoyant density [pcf
y y [pcf] <5 -
SLOPE CONDITIONS: Steady-state seepage parallel to ground surface
i= 21.8 Slope inclination [degrees]
d= 4 Depth of interest [feet]
3.0
CALCULATIONS:
£s = c'+y,d cos’(i) tan(®') 2.5
v d sin(i) cos(i)
2.0
=
L
FS= 1.51 5 15
S
£ 10
0.5
0.0
10 15 20 25 30 35 40 45 50
Slope Angle [deg]
Reterence: Lambe and Whitman, Soil Mechanics , John Wiley and Sons, Inc., 1969
Infinite Slope Stability Analysis
ALLAN E. SE\_NARD ENGINEEBING GEOLOGY’ INC. Client: Sahika Inc Project No.: 22-2745-5
Geological and Geotechnical Consultants Project: Fine Grading Plan for Access Road Date: 6/8/2022
College of the Canyons Figure No: Cl
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LEGEND

SEISMIC HAZARD ZONES

Liquefaction Zones

Areas where historical occurrence of liquefaction, or local geological,
geotechnical and ground water conditions indicate a potential for
permanent ground displacements such that mitigation as defined in
Public Resources Code Section 2693(c) would be required.

Earthquake-Induced Landslide Zones

Areas where previous occurrence of landslide movement, or local
topographic, geological, geotechnical and subsurface water conditions
indicate a potential for permanent ground displacements such that

mitigation as defined in Public Resources Code Section 2693(c) would
be required.

0 1000 FT

500 FT
APPROXIMATE SCALE

SOURCE; CALIFORNIA GEOLOGIC SURVEY EARTHQUAKE
ZONES OF REQUIRED INVESTIGATION NEWHALL
QUADRANGLE, EARTHQUAKE FAULT ZONES REVISED
OFFICIAL MAP RELEASED JUNE |, 1995, SEISMIC HAZARD
ZONES OFFICIAL MAP RELEASED FEBRUARY |, 1998

ALLAN E. SEWARD
ENGINEERING GEOLOGY, INC.

Geological And Geotechnical Consultants

EARTHQUAKE ZONES OF
REQUIRED INVESTIGATION

Jos No.: 22-2745-5

DATE: 6/8/22 FiIGUure: DI
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APPENDIX D

RECOMMENDED EARTHWORK SPECIFICATIONS

The following specifications are recommended to provide a basis for quality control during the
placement of compacted fill or backfill, as applicable.

1. Areas on which compacted fill will be placed shall be observed by Allan E. Seward
Engineering Geology, Inc. (AESEGI) prior to the placement of fill.

2. All drainage devices shall be properly installed and observed by AESEGI and/or the
owner’s representative(s) prior to placement of backfill.

3. Fill soils shall consist of imported soils or on-site soils which are free of organics, cobbles,
and deleterious material, provided that each material is approved by AESEGI. AESEGI
shall evaluate and/or test the import material for its conformance with the report
recommendations prior to its delivery to the site. The contractor shall notify AESEGI at
least 72 hours prior to importing material to the site

4. The thickness of the controlled lifts in which Fill is placed shall be compatible with the
type of compaction equipment used. The fill materials shall be brought to Optimum
Moisture Content or above, thoroughly mixed during spreading to obtain a near uniform
water content and a uniform blend of materials, and then placed in lifts with a pre-
compaction thickness not exceeding 8 inches. Each lift shall be compacted to the specified
percentage of Maximum Dry Density determined in accordance with ASTM Test Method
D1557. Density testing shall be performed by AESEGI to verify relative compaction. The
contractor shall provide proper access and level areas for testing.

5. Rocks or rock fragments less than eight (8) inches in the largest dimension may be utilized
in the fill, provided they are not placed in concentrated pockets. However, rocks larger
than four (4) inches in dimension shall not be placed within three (3) ft of finish grade.

6. Rocks greater than eight (8) inches in largest dimension shall be taken offsite, or placed
in areas designated by the Geotechnical Engineer to be suitable for rock disposal.

7. Where space limitations do not allow for conventional fill compaction operations, special
backfill materials and procedures may be required. Pea gravel or other select fill can be
used in areas of limited space. A sand and Portland Cement slurry (2 sacks per cubic-yard
of slurry mix) shall be used in limited space areas for shallow backfill near final pad grade,
and pea gravel shall be placed in deeper backfill near drainage systems.

8. AESEGI shall observe the placement of fill and conduct in-place field density tests on the
compacted fill in order to check adequacy of in-situ water content and relative compaction.
Where measured in-situ density of compacted fill soil is lower than the required relative

Allan E. Seward Engineering Geology, Inc. Geology and Geotechnology
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10.

11.

12.

13.

14.

APPENDIX D

compaction, the soil shall be water-conditioned and recompacted until adequate relative
compaction is achieved.

The Contractor shall achieve with the specified relative compaction out to the finish slope
face of fill slopes, buttresses, and stabilization fills, as set forth in the specifications for
compacted fill. This may be achieved either by overbuilding the slope and cutting back
as necessary, by direct compaction of the slope face with suitable equipment, or by other
procedures which produce the required result.

Any abandoned underground structures such as cesspools, cisterns, mining shafts, tunnels,
septic tanks, wells, pipelines, or others not discovered prior to grading are to be removed
or treated to the satisfaction of the Geotechnical Engineer and/or the controlling agency
for the project.

The Contractor shall have suitable and sufficient equipment during a particular operation
to handle the volume of fill being placed. When necessary, fill placement equipment shall
be shut down temporarily in order to permit proper compaction of fill, correction of
deficient areas, or to facilitate required field testing.

The Contractor shall be responsible for the satisfactory completion of all earthwork in
accordance with the project plans and specifications.

Final reports shall be submitted after completion of earthwork and after the Geotechnical
Engineer and Engineering Geologist have finished their observations of the work. No
additional excavation or filling shall be performed without prior notification to the
Geotechnical Engineer and/or Engineering Geologist.

99 Cey

Whenever the words “supervision”, “inspection”, or “control” are used, they shall mean
observation of the work and/or testing of the compacted fill by AESEGI to assess whether
substantial compliance with plans, specifications and design concepts has been achieved.
However, these words do not refer to direction by AESEGI of the actual work of the
Contractor or the Contractor’s workers.

Allan E. Seward Engineering Geology, Inc. Geology and Geotechnology
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APPENDIX D

RECOMMENDED SPECIFICATIONS
FOR PLACEMENT OF TRENCH BACKFILL

1. Trench excavations in which backfill will be placed shall be free of trash, debris or other
deleterious materials prior to backfill placement, and shall be observed by a representative
of Allan E. Seward Engineering Geology, Inc. (AESEGI).

2. Except as stipulated herein, soils obtained from the excavation may be used as backfill if
they are free of organics and other deleterious materials.

3. Rocks generated by trench excavation operations that do not exceed three (3) inches in
largest dimension may be used as trench backfill material. However, material larger than
3-inches in dimension may not be placed within 12 inches of the top of pipes. No more
than 30 percent of the backfill volume shall contain particles larger than 1-% inches in
dimension, and particles larger than 1-'2 inches in dimension shall be well mixed with
finer soil.

4. Clean aggregates with a Sand Equivalent (SE) greater than or equal to 30 (as determined
by ASTM Standard Test Method D2419) or other soils authorized by the Geotechnical
Engineer or his representative in the field, may be used for bedding and shading material
in pipe trenches.

5. Trench backfill other than bedding and shading shall be compacted by mechanical
methods as tamping sheepsfoot, vibrating or pneumatic rollers, or other mechanical
tampers to achieve the specified density. The backfill materials shall be brought to
Optimum Moisture Content or above, thoroughly mixed during spreading to obtain a near
uniform water content and uniform blend of materials, and then placed in horizontal lifts
with a pre-compaction thickness not exceeding 8 inches. Trench backfills shall be
compacted to the specified percentage of Maximum Dry Density determined in
accordance with ASTM Test Method D1557.

6. The Contractor shall select the equipment and procedure for achieving the specified
density without damage to the pipe, the adjacent ground, existing improvements, or
completed work.

7. Observations and field tests shall be performed during construction by AESEGI to confirm
that the required degree of compaction has been achieved. Where achieved compaction
is less than that specified value, the water content shall be adjusted as necessary and
additional compactive effort shall be made until the specified compaction is achieved.
Field density tests may be omitted at the discretion of the Geotechnical Engineer or his
representative in the field.

Allan E. Seward Engineering Geology, Inc. Geology and Geotechnology
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APPENDIX D

8. Whenever, in the opinion of AESEGI or the Owner’s Representative(s), an unstable
condition is being created either by cutting or filling, the work shall not proceed until an
investigation has been made and the excavation plan has been revised, if deemed
necessary.

9. Fill material shall not be placed, spread, or rolled during unfavorable weather conditions.
When the work is interrupted by heavy rain, fill operations shall not be resumed until field
tests by AESEGI indicate the water content and density of the fill materials and of the fill
surface over which they are to be compacted satisfy the requirements of the specifications.

99 ¢

10. Whenever the words “supervision”, “inspection”, or “control” are used, they shall mean
observation of the work and/or testing of the compacted fill by AESEGI to assess whether
substantial compliance with plans, specifications and design concepts has been achieved.

Allan E. Seward Engineering Geology, Inc. Geology and Geotechnology
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APPENDIX D

DRAINAGE AND EROSION CONTROL RECOMMENDATIONS

Slopes and pads for this project shall be designed to direct surficial runoff away from structures
and to reduce water-induced surficial erosion/sloughing. Permanent erosion control measures
shall be initiated immediately following completion of grading. All constructed slopes will
undergo some erosion when subjected to sustained water influx. To maintain appropriate long-
term drainage and erosion control, the following points shall be incorporated in slope
protection, landscaping, irrigation, and modifications to slopes, pads and structures:

1. All interceptor ditches, drainage terraces, down-drains and any other drainage devices
shall be maintained and kept clear of debris. A qualified Engineer should review any
proposed additions or revisions to these systems in order to evaluate their impact on slope
erosion.

2. Retaining walls shall have adequate freeboard to provide a catchment area for minor slope
erosion. Periodic inspection, and if necessary, cleanout of deposited soil and debris shall
be performed, particularly during and after periods of rainfall.

3. The future developers shall be made aware of the potential problems, which may develop
when drainage is altered by landscaping and/or by construction of retaining walls and
paved walkways. Ponded water, water directed over slope faces, leaking irrigation
systems, over-watering, or other conditions which could lead to excessive soil moisture,
must be avoided.

4. Surficial slope soils may be subject to water-induced mass erosion. Therefore, a suitable
proportion of slope planting shall have root systems which will extend well below three
feet. We suggest consideration of drought-resistant shrubs and low trees for this purpose.
Intervening areas can then be planted with lightweight surface plants with shallower root
systems. All plants shall be lightweight and require low moisture. Any loose slough
generated during planting of shrubs, trees, and other surface plants shall be removed from
slope faces.

5. Construction delays, climate/weather conditions, and plant growth rates may necessitate
additional short-term, non-plant erosion control measures such as matting, netting, plastic
sheets, deep (5-ft) staking, etc.

6. Significant erosion can be initiated by seemingly insignificant events such as rodent
burrowing, human trespass (footprints, etc.), small concentrations of uncontrolled
surface/subsurface water, or poor compaction of utility trench backfill on slopes.

7. High and/or fluctuating water content in slope materials is a major factor in slope erosion

Allan E. Seward Engineering Geology, Inc. Geology and Geotechnology
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APPENDIX D

and/or slope failures. Therefore, all possible precautions shall be taken to maintain
moderate and uniform soil moisture in soil and rock slopes. Slope irrigation systems shall
be properly operated and maintained and irrigation system controls shall be placed under
strict control.

EROSION CONTROL REFERENCES

1. "Slope Protection for Residential Developments", National Academy of Sciences, Washington D.C. (1969).

2. "Guide for Erosion and Debris Control in Hillside Areas", Department of Building and Safety, City of Los
Angeles. (1970).

3. "Slope Stability Report", Orange County Department of Building and Safety (1973).

4.  "Guides for Erosion and Sediment Control", Soil Conservation Service, Davis, California, U.S. Department
of Agriculture (1977).

5. "Rain-Care and Protection of Hillside Homes", brochure undated, published by Building and Safety
Division, Los Angeles County Engineer.

6. "Guidelines for Erosion and Sediment Control Planning and Implementation: Office of Research and
Monitoring", U.S. Environmental Protection Agency (1972).

7. "Resource Conservation Glossary", Soil Conservation Society of America (1970).

8.  "Standards and Specifications for Soil Erosion and Sediment Control Developing Areas", Soil Conservation
Service, U.S. Department of Agriculture (1975).

9. "Homeowners Guide for Debris and Erosion Control", Los Angeles County Flood Control District
(undated).

10. "Grading Guidelines (8 pages, stapled sheets)", Building and Safety Division, Department of County
Engineer, County of Los Angeles (undated, but probably about 1977).

"Biotechnical Slope Protection and Erosion Control", Donald H. Gray and Andrew T. Leiser, Robert E. Krieger
Publishing Company, Malabuv, Florida, 1989.

Allan E. Seward Engineering Geology, Inc. Geology and Geotechnology
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