




















































GEOTECHNICAL BORING LOGS 
Drill Hole No. 8-5 

Date: January 8, 2020 Project No. __ 1~9=2~5~1-~0~1 __ 
Drilling Company: Larry Harklerode Type of Rig: __ =B~-5~3 __ _ 
Hole Diameter: 8" Drive Weight: 140 lbs. Drop: 30" levation: Existina E G round 

DEPTH TYPE SAMPLE BLOWS DRY MOISTURE SOIL GEOTECHNICAL DESCRIPTION 
(feet) OF TEST PER DENSITY (%) CLASSIFICATION LOGGED BY: GL 

TEST 6 INCH {¾) uses SAMPLED BY:~ 

1 SM 
SIL TY SAND: Light brown, fine to medium grained, 
slightly moist, top 4 feet loose 

2 

3 

4 

5 

6 :X 7/8/10 Pale brown , dry, medium dense 

7 

8 

9 

10 

11 X 14/22/26 - - Light brown, slightly moist, dense 

12 

13 

14 

15 

16 X 13/1 6/21 - - Dry, dense 

17 

18 

19 

20 

21 X 13/17/21 - - Dry, dense 

22 

23 
Dry, dense 

24 / 
TOTAL DEPTH= 25 FEET 

t>< 
NO GROUNDWATER 

14/15/22 NO CAVING 
25 BORING BACKFILLED 

Soil Exploration Co., Inc. 



APPENDIX C 



Cactus Ave. & Bradshaw Ave. 
Moreno Valley, California 

SIEVE SIZE 

Proposed Residential Development 
Cactus Avenue and Bradshaw Circle 

City of Moreno Valley, California 

LABORATORY TEST RESULTS 

8-1 @2' 8-1@ 10' 8-1 @20' 
% PASSING % PASSING % PASSING 

3/8" 100 100 100 
No. 4 99 98 99.6 
No. 8 98 97 98 

No. 16 96 94 95 
No. 30 93 89 90 
No. 50 86 80 80 

No. 100 74 62 64 
No. 200 55 39 41 

SIEVE ANALYSIS TEST DATA 

Soil Exploration Co., Inc. 

Project No. 19251-01 
January 21 , 2020 

8-1 @30' 
% PASSING 

100 
92 
88 
82 
67 
40 
21 
12 
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Cal Land Engineering, Inc. 
dba Quartech Consultants 
Geotechnical , Environmental & Civil Engineering 

Soil Exploration Company Inc. 
7535 Jurupa Avenue, Unit C 
Riverside, California 92504 

Attn: Mr. Gene Luu 

RE: LABORATORY TEST RESULTS/REPORT 
Client: Roger Hobbs 
Project: Corrosion Potential 
Project No.: 19251-01 
QCI Job No.: 20-183-001h 

Gentlemen: 

January 16, 2020 

We have completed the testing program conducted on sample for above project. The tests were 
performed in accordance with testing procedures as follows: 

TEST METHOD 

Corrosion Potential CT- 417, CT- 422, CT- 532 (643) 

Enclosed is Summary of Laboratory Test Results. 

We appreciate the opportunity to provide testing services to Soil Exploration Company Inc. 
Should you have any questions, please call the undersigned. 

Sincerely yours, 
Cal Land Engineering, Inc. (CLE) 
dba Quartech Consultants (QCI) 

Jack C. Lee, GE 2153 
Principle Engineer 

Enclosure 

Matthew Au 
Project Engineer 

- --•-- ~-- •- ---• -• -• R, •------••••--•••·••- .,., _____ ,, ____ , ___ ~ ••----------- - - ---· 

576 E. Lambert Road , Brea, CA 92821 ; Tel: 714-671 -1050, Fax: 714-671-1090 



Cal Land Engineering , Inc. 
dba Quartech Consultants 
Geotechnical, Environmental, and Civil Engineering 

Soil Exploration Company Inc. 
7535 Jurupa Avenue, Suite C 
Riverside, California 92504 

Client: Roger Hobbs 
Project: Corrosion Potential 
Project No.: 19251-01 

Corrosivity Test Results 

pH Chloride Sample 
Sample ID Depth CT-532 CT-422 

(ft) (643) (ppm) 

8-1 0-5' 9.20 214 

QCI Project No.: 20-183-001h 
Date: January 16, 2020 
Summarized by: MA 

Sulfate 
Resistivity 

CT-417 
%By 

CT-532 (643) 

Weight 
(ohm-cm) 

0.0400 1,700 

576 East Lambert Road, Brea, California 92821 ; Tel: 714-671-1050; Fax: 714-671-1090 
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U.S. Geological Survey - Earthquake Hazards Program 

2008 National Seismic Hazard Maps - Source Parameters 

New Search 

Pref 

Distance Slip Dip Dip Slip 
Rupture Rupture 

Name State Top Bottom 
in Miles Rate (degrees) Dir Sense 

(mm/yr) 
(km) (km) 

2.78 San Jacinto:SBV+SJV+A CA n/a 90 V 
strike 

0 16 
slip 

2.78 San Jacinto;SBV+SJV+A+CC CA n/a 90 V 
strike 

slip 
0 16 

2.78 San Jacinto;SJV+A+C CA n/a 90 V 
strike 

slip 
0 17 

2.78 San Jacinto:SBV+SJV+A+C CA n/a 90 V 
strike 

slip 
0 17 

2.78 San Jacinto:SJV+A+CC+B+SM CA n/a 90 V 
strike 

slip 
0.1 15 

2.78 San Jacinto:SJV+A+CC+B CA n/a 90 V 
strike 

slip 
0.1 15 

2.78 San Jacinto;SBV+SJV CA n/a 90 V 
strike 

slip 
0 16 

2.78 San Jacinto;SJV+A+CC CA n/a 90 V 
strike 

slip 
0 16 

2.78 San Jacinto;SJV CA 18 90 V 
strike 

slip 
0 16 

2.78 San Jacinto;SBV+SJV+ATCC+B CA n/a 90 V 
strike 

slip 
0.1 15 

2.78 San Jacinto,SBV+SJV+ATCC+BTSM CA n/a 90 
strike 

V 0.1 15 
slip 

2.78 San Jacinto;SJV+A CA n/a 90 V 
strike 

slip 
0 17 

3.79 San Jacinto;A+CC+B+SM CA n/a 90 V 
strike 

slip 
0.1 15 

3.79 San Jacinto;A+CC CA n/a 90 
strike 

V 0 16 
slip 

3.79 San Jacinto;A CA 9 90 V 
strike 

slip 
0 17 

3.79 San Jacinto:A+C CA n/a 90 
strike 

V 0 17 
slip 

3.79 San Jacinto:A+CC+B CA n/a 90 V 
strike 

slip 
0.1 15 



8.27 San Jacinto·SBV CA 6 90 V strike 0 16 
slip 

13.82 S. San Andreas;CC+BB+NM+SM+NSB+SSB+BG+CO CA n/a 86 
strike 

slip 
0.1 13 

13.82 S. San Andreas:CC+BB+NM+SM+NSB+SSB+BG CA n/a 85 
strike 

slip 
0 14 

13.82 S. San Andreas:CC+BB+NM+SM+NSB+SSB CA n/a 90 V 
strike 

slip 
0 14 

S. San 
13.82 

Andreas;CH+CC+BB+NM+SM+NSB+SSB+BG+CO 
CA n/a 86 

strike 

slip 
0.1 13 

13.82 S. San Andreas:SM+NSB+SSB+BG+CO CA n/a 83 
strike 

slip 
0.1 13 

13.82 S. San Andreas:SSB+BG CA n/a 71 
strike 

slip 
0 13 

S. San Andreas:NSB+SSB+BG+CO CA n/a 79 
strike 

12 13.82 0.2 
slip 

13.82 S. San Andreas:SM+NSB+SSB+BG CA n/a 81 
strike 

slip 
0 13 

13.82 S. San Andreas:SM+NSB+SSB CA n/a 90 V 
strike 

slip 
0 13 

13.82 S. San Andreas:BB+NM+SM+NSB+SSB+BG+CO CA n/a 85 
strike 

0.1 13 
slip 

13.82 S. San Andreas:BB+NM+SM+NSB+SSB+BG CA n/a 84 
strike 

slip 
0 14 

13.82 
S. San 

CA 86 
strike 

n/a 0.1 13 
Andreas;PK+CH+CC+BB+NM+SM+NSB+SSB+BG+CO slip 

13.82 
S.San 

CA n/a 86 
strike 

Andreas;PK+CH+CC+BB+NM+SM+NSB+SSB+BG 
0.1 13 

slip 

13.82 S. San Andreas:PK+CH+CC+BB+NM+SM+NSB+SSB CA n/a 90 V 
strike 

slip 
0.1 13 

13.82 S. San Andreas:NSB+SSB+BG CA n/a 75 
strike 

slip 
0 14 

13.82 S. San Andreas:NSB+SSB CA 90 
strike 

n/a V 0 13 
slip 

13.82 S. San Andreas:BB+NM+SM+NSB+SSB CA n/a 90 V 
strike 

0 14 
slip 

13.82 S. San Andreas:NM+SM+NSB+SSB+BG+CO CA n/a 
strike 

84 0.1 13 
slip 

13.82 S. San Andreas;NM+SM+NSB+SSB+BG CA n/a 83 
strike 

0 14 
slip 

13.82 S. San Andreas:NM+SM+NSB+SSB CA n/a 90 V 
strike 

slip 
0 13 



13.82 S. San Andreas;SSB+BG+CO CA nla 77 strike 0.2 12 
slip 

13.82 S. San Andreas:CH+CC+BB+NM+SM+NSB+SSB+BG CA n/a 86 
strike 

slip 
0 14 

13.82 S San Andreas:CH+CC+BB+NM+SM+NSB+SSB CA n/a 90 V 
strike 

slip 
0 14 

13.82 S. San Andreas:SSB CA 16 90 V 
strike 

slip 
0 13 

16.74 S. San Andreas:PK+CH+CC+BB+NM+SM+NSB CA n/a 90 V 
strike 

slip 
0.1 13 

16.74 S. San Andreas:SM+NSB CA nla 90 V 
strike 

slip 
0 13 

16.74 S. San Andreas:BB+NM+SM+NSB CA nla 90 V 
strike 

slip 
0 14 

16.74 S. San Andreas:NSB CA 22 90 V 
strike 

slip 
0 13 

16.74 S. San Andreas:NM+SM+NSB CA n/a 90 V 
strike 

0 13 
slip 

16.74 S. San Andreas:CH+CC+BB+NM+SM+NSB CA n/a 90 
strike 

V 0 14 
slip 

16.74 S. San Andreas:CC+BB+NM+SM+NSB CA n/a 90 
strike 

V 0 14 
slip 

19.47 Elsinore:W+GI+ T +J CA n/a 84 NE 
strike 

slip 
0 16 

19.47 Elsinore;GI+ T +J CA n/a 86 NE 
strike 

0 17 
slip 

19.47 Elsinore:GI+ T +J+CM CA n/a 86 NE 
strike 

slip 
0 16 

19.47 Elsinore:W+GI CA n/a 81 NE 
strike 

slip 
0 14 

19.47 Elsinore:W+GI+ T CA n/a 84 NE 
strike 

0 14 
slip 

19.47 Elsinore :GI+ T CA 5 90 V 
strike 

slip 
0 14 

19.47 Elsinore:GI CA 5 90 V 
strike 

slip 
0 13 

19.47 Elsinore:W+GI+ T +J+CM CA n/a 84 NE 
strike 

slip 
0 16 

20.88 Elsinore:T CA 5 90 V 
strike 

0 14 
slip 

20.88 Elsinore:T +J CA n/a 86 NE 
strike 

slip 
0 17 



20.88 Elsinore:T +J+CM CA n/a 85 NE strike 0 16 

slip 

21.34 S. San Andreas:BG CA n/a 58 
strike 

slip 
0 13 

21.34 S. San Andreas:BG+CO CA n/a 72 
strike 

slip 
0.3 12 

23.55 Chino. alt 2 CA 65 SW 
strike 

slip 
0 14 

24.25 Cucamonga CA 5 45 N thrust 0 8 

24.84 Elsinore:W CA 2.5 75 NE 
strike 

slip 
0 14 

24.92 Chino. alt 1 CA 50 SW 
strike 

slip 
0 9 

25.54 Cleghorn CA 3 90 V 
strike 

slip 
0 16 

27.62 Pinto Mtn CA 2.5 90 V 
strike 

slip 
0 16 

28.55 North Frontal (West) CA 49 s reverse 0 16 

32.99 San Jose CA 0.5 74 NW 
strike 

slip 
0 15 

35.01 Helendale-So Lockhart CA 0.6 90 V 
strike 

slip 
0 13 

35.40 S. San Andreas:NM+SM CA n/a 90 V 
strike 

slip 
0 14 

35.40 S. San Andreas:PK+CH+CC+BB+NM+SM CA n/a 90 V 
strike 

slip 
0.1 13 

35.40 S. San Andreas;SM CA 29 90 V 
strike 

slip 
0 13 

35.40 S. San Andreas:CH+CC+BB+NM+SM CA n/a 90 V 
strike 

slip 
0 14 

35.40 S San Andreas:CC+BB+NM+SM CA n/a 90 V 
strike 

slip 
0 14 

35.40 S. San Andreas:BB+NM+SM CA n/a 90 V 
strike 

slip 
0 14 

35 .86 Sierra Madre Connected CA 2 51 reverse 0 14 

35 .86 Sierra Madre CA 2 53 N reverse 0 14 

36.19 North Frontal (East) CA 0.5 41 s thrust 0 16 

36.23 San Joaquin Hills CA 0.5 23 SW thrust 2 13 

40.12 Puente Hills (Coyote Hills) CA 0.7 26 N thrust 2.8 15 

40.39 E!sinore;J+CM CA 3 84 NE 0 17 



strike 

slip 

40.39 Elsinore;J CA 3 84 NE 
strike 

slip 
0 19 

42 .72 Lenwood-Lockhart-Old Woman Springs CA 0.9 90 V 
strike 

slip 
0 13 

44 .65 Burnt Min CA 0.6 67 w strike 

slip 
0 16 

44.93 Clamshell-Sawpit CA 0.5 50 NW reverse 0 14 

Newport Inglewood Connected alt 1 CA 1.3 89 
strike 

0 11 45.58 
slip 

45.58 Newport Inglewood Connected alt 2 CA 1.3 90 V 
strike 

slip 
0 11 

45.58 Newport-Inglewood (Offshore) CA 1.5 90 V 
strike 

slip 
0 10 

46.40 Landers CA 0.6 90 V 
strike 

slip 
0 15 

46.80 Eureka Peak CA 0.6 90 V 
strike 

slip 
0 15 

47.24 San Jacinto:CC+B+SM CA n/a 90 V 
strike 

slip 
0.2 14 

47.24 San Jacinto;CC CA 4 90 V 
strike 

slip 
0 16 

47.24 San Jacinto;CC+B CA n/a 90 V 
strike 

slip 
0.2 14 

47 .67 San Jacinto;C CA 14 90 
strike 

V 0 17 
slip 

48.58 Newport-Inglewood. alt 1 CA 88 
strike 

0 15 
slip 

48.77 Puente Hills (Santa Fe Springs) CA 0.7 29 N thrust 2.8 15 

49.03 Johnson Valle~ (No) CA 0.6 90 V 
strike 

slip 
0 16 



ASCE. 
AMERICAN SOCIETY OF CML ENGINEERS 

Address: 
No Address at This 
Location 

https :/ /a see 7hazardtool .online/ 

ASCE 7 Hazards Report 

Standard: ASCE/SEI 7-16 Elevation: 1562.21 ft (NAVO 88) 

Latitude: 33.9112 

Longitude: -117.1703 

Risk Category: II 

Soil Class: D - Stiff Soil 

---· -•·. -- -·· . •If: 
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Thu Jan 09 2020 



ASCE. 
AMERICAN SOCIETY OF CML ENGINEERS 

Seismic 

Site Soil Class: 

Results: 

Ss 

s , 
F. 
Fv 

S Ms 

D - Stiff Soil 

1.957 S o, 

0.773 TL : 

PGA : 

N/A PGA M: 

1.957 F PGA 

S M1 N/A 1. : 

N/A 

8 

0.826 

0.909 

1.1 

Sos 1.305 Cv : 1.491 

Ground motion hazard analysis may be required. See ASCE/SEI 7-16 Section 11.4.8. 

Data Accessed: Thu Jan 09 2020 

Date Source: USGS Seismic Design Maps 

https ://asce7hazardtool.online/ Page 2 Thu Jan 09 2020 
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GENERAL EARTHWORK AND GRADING SPECIFICATIONS 

1.0 GENERAL INTENT 

These specifications present general procedures and requirements for grading and earthwork as shown on the approved grading plans, including 
preparation of areas to be filled, placement of fill , installations of subdrains, and excavations. The recommendations contained in the geotechnical 
report are a part of the earthwork and grading specifications and shall supersede the provisions contained hereinafter in the case of conflict. 
Evaluations performed by the consultant during the course of grading may result in new recommendations which could supersede these 
specifications or the recommendations of the geotechnical report. 

2.0 EARTHWORK OBSERVATIONS AND TESTING 

Prior to the commencement of grading, a qualified geotechnical consultant (soils engineer and engineering geologist, and their representatives) shall 
be employed for the purpose of observing earthwork procedures and testing the fills for conformance with the recommendations of the geotechnical 
report and these specifications. It will be necessary that the consultant provide adequate testing and observations so that he may determine that the 
work was accomplished as specified. It shall be the responsibility of the contractor to assist the consultant and keep him apprised of work schedules 
and changes so that he may schedule his personnel accordingly. 

It shall be the sole responsibility of the contractor to provide adequate equipment and methods to accomplish the work in accordance with applicable 
grading codes or agency ordinances, these specifications and approved grading plans. If, in the opinion of the consultant, unsatisfactory conditions, 
such as questionable soil, poor moisture conditions, inadequate compaction, adverse weather, etc. , are resulting in a quality of work less than 
required in these specifications, the consultant will be empowered to reject the work and recommend that construction be stopped until the 
unsatisfactory conditions are rectified. 

Maximum dry density tests used to determine the degree of compaction will be performed in accordance with the American Society of Testing and 
Materials, test method ASTM 01557-12. 

3.0 PREPARATION OF AREAS TO BE FILLED 

3.1 Clearing and Grubbing 

All brush, vegetation, and debris shall be removed or piled and otherwise disposed of. 

3.2 Processing 

The existing ground which is determined to be satisfactory for support of fill shall be scarified to a minimum depth of 6 inches. Existing ground which 
is not satisfactory shall be overexcavated as specified in the following section. Scarification shall continue until the soils are broken down and free of 
large clay lumps or clods and until the working surface is reasonably uniform and free of uneven features which would inhibit uniform compaction. 

3.3 Overexcavation 

Soft, dry, spongy, highly fractured or otherwise unsuitable ground, extending to such depth that surface processing cannot adequately improve the 
condition, shall be overexcavated down to firm ground, approved by the consultant. 

3.4 Moisture Conditioning 

Overexcavated and processed soils shall be watered, dried-back, blended, and/or mixed, as required to attain a uniform moisture content near 
optimum. 

3.5 Recompaction 

Overexcavation and processed soils which have been properly mixed and moisture-conditioned shall be recompacted to a minimum relative 
compaction of 90 percent. 

Soil Exploration Co., Inc. Appendix E-1 



3.6 Benching 

Where fills are to be placed on ground with slopes steeper than 5:1 (horizontal : vertical), the ground shall be stepped or benched. 
The lowest bench shall be a minimum of 15 feet wide, shall be at least 2 feet deep, shall expose firm materials, and shall be approved 
by the consultant. Other benches shall be excavated in firm materials for a minimum width of 4 feet. Ground sloping flatter than 5:1 
(horizontal : vertical) shall be benched or otherwise overexcavated when considered necessary by the consultant. 

3.7 Approval 

All areas to receive fill , including processed areas, removal areas and toe-of-fill benches shall be approved by the consultant prior to 
fill placement. 

4.0 FILL MATERIAL 

4.1 General 

Material to be placed as fill shall be free of organic matter and other deleterious substances, and shall be approved by the consultant. 
Soils of poor gradation, expansion, or strength characteristics shall be placed in areas designated by consultant or shall be mixed 

with other soils to serve as satisfactory fil l material. 

4.2 Oversize 

Oversize materials defined as rock, or other irreducible material with maximum dimension greater than 12 inches, shall not be buried 
or placed in fills, unless the location, materials, and disposal methods are specifically approved by the consultant. Oversize disposal 
operations shall be such that nesting of oversize material does not occur, and such that the oversize material is completely 
surrounded by compacted or densified fil l. Oversize material shall not be placed within 10 feet vertically of finish grade or within the 
range of future utilities or underground construction, unless specifically approved by the consultant. 

4.3 Import 

If importing of fill material is required for grading, the import material shall meet the requirements of Section 4.1. 

5.0 FILL PLACEMENT and COMPACTION 

5.1 Fill Lifts 

Approved fill material shall be placed in areas prepared to receive fill in near-horizontal layers not exceeding 6 inches in 
compacted thickness. The consultant may approve thicker lifts if testing indicates the grading procedures are such that 
adequate compaction is being achieved with lifts of greater thickness. Each layer shall be spread evenly and shall be 
thoroughly mixed during spreading to attain uniformity of material and moisture in each layer. 

5.2 Fill Moisture 

Fill layers at a moisture content less than optimum shall be watered and mixed, and wet fill layers shall be aerated by 
scarification or shall be blended with drier material. Moisture conditioning and mixing of fill layers shall continue until the fill 
material is at a uniform moisture content at or near optimum. 

5.3 Compaction of Fill 

After each layer has been evenly spread, moisture-conditioned, and mixed, it shall be uniformly compacted to not less than 90 
percent of maximum dry density. Compaction equipment shall be adequately sized and shall be either specifically designed for soil 
compaction or of proven reliability, to efficiently achieve the specified degree of compaction. 

Soil Exploration Co., Inc. Appendix E-2 



5.4 Fill Slopes 

Compacting of slopes shall be accomplished, in addition to normal compacting procedures, by backrolling of slopes with sheepsfoot 
rollers at frequent increments of 2 to 3 feet in fill elevation gain, or by other methods producing satisfactory results. At the completion 
of grading, the relative compaction of the slope out to the slope face shall be at least 90 percent. 

5.5 Compaction Testing 

Field-tests to check the fill moisture and degree of compaction will be performed by the consultant. The location and frequency of 
tests shall be at the consultant's discretion. In general, the tests will be taken at intervals not exceeding 2 feet in vertical rise and/or 
1,000 cubic yards of embankment. 

6.0 SUBDRAIN INSTALLATION 

Subdrain systems, if required, shall be installed in approved ground to conform to the approximate alignment and details shown on 
the plans or herein. The subdrain location or materials shall not be change'd or modified without the approval of the consultant. The 
consultant, however, may recommend and upon approval, direct changes in subdrain line, grade or material. All subdrains should be 
surveyed for line and grade after installation and sufficient time shall be allowed for the surveys, prior to commencement of filling over 
the subdrain. 

7.0 EXCAVATION 

Excavations and cut slopes will be examined during grading. If directed by the consultant, further excavation or overexcavation and 
refilling of cut areas shall be performed, and/or remedial grading of cut slopes shall be performed. Where fill-over-cut slopes are to 
be graded, unless otherwise approved, the cut portion of the slope shall be made and approved by the consultant prior to placement 
of materials for construction of the fill portion of the slope. 

8.0 TRENCH BACKFILLS 

Trench excavations for utility pipes shall be backfilled under engineering supervision. 

After the utility pipe has been laid, the space under and around the pipe shall be backfilled with clean sand or approved granular soil 
to a depth of at least one foot over the top of the pipe. The sand backfill shall be uniformly jetted into place before the controlled 
backfill is placed over the sand. 

The onsite materials, or other soils approved by the soil engineer, shall be watered and mixed as necessary prior to placement in lifts 
over the sand backfill. 

The controlled backfill shall be compacted to at least 90 percent of the maximum dry density as determined by the ASTM D1557-12 
test method. 

Field density tests and inspection of the backfill procedures shall be made by the soil engineer during backfilling to see that proper 
moisture content and uniform compaction is being maintained. The contractor shall provide test holes and exploratory pits as 
required by the soil engineer to enable sampling and testing. 
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Cactus Ave. & Bradshaw Cir. 
Moreno Valley, California 

Infiltration Test (Boring Percolation Test Procedure) 

Project No. 19251-01 
January 21 , 2020 

The tests were performed in accordance with Riverside County Stormwater Quality Best 
Management Practice Design Handbook for Low Impact Development, dated June 2014. 

Two 8-inch diameter, 6-deep test holes (1-1 and 1-2), were drilled at the suggested locations. The 
soil at the test locations was visually classified as silty sand. To mitigate any possible caving or 
sloughing of the test holes, a 6-inch diameter perforated pipe was placed in the hole. The bottom 
of the hole was covered with 2 inches of gravel. 

The testing was conducted after presoaking. Two consecutive measurements showed that 6 
inches of water seeped away in less than 25 minutes. The tests were therefore run an additional 
one hour with measurements taken at 10 minute intervals. Water level was adjusted to 20 inches 
above the bottom of the test hole after each measurement. The drop that occurred during the 
final reading was used for design rate purposes. 

Infiltration Test/Tabulated Test Results 

Test 
Depth of 

Infiltration Rate Test Earth Material No. (feet) (in/hr) 

1-1 6 Silty Sand (SM) 3.34 
1-2 6 Silty Sand (SM) 3.52 
1-3 6 Silty Sand (SM) 1.83 
1-4 6 Silty Sand (SM) 1.99 
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INFILTRATION TEST DATA 
(Boring Percolation Test Procedure) 

Project: '? Cl l; { r l,, ,' -') ' ( ' C'.'; Project No.: 
Test Hole No.: ::r::- j Date Excavated:~J'----- _._._.....,.-.,........,....1 -'-r)_ 
Depth of Test Hole, DT: G F c; tY Diameter: '' uses Soil Classification: Y11 
Diameter: P " Presoak: ~ 
Tested By: '13 p · Date: I// ~ 

I 

Trial No. Time 

1 

2 

Trial Start Time 
No. 

1 /1 ; ~~ / () 
2 

J 7· ,s s 3~ 
·3 

/~0<-111 
4 /' 11()~ 

, J,, I 
5 

J~19YIO 
6 J ', L) tJ ~ 6 
7 

8 

9 

10 

11 

12 

COMMENTS: 

SANDY SOIL CRITERIA TEST 

Time 
Interval 
(min) 

I 
l 

,._ 

Initial 
Water Level 

(inches) 

Final 
Water Level 

(inches) 

Use Normal Sandy (Circle One) Soil Criteria 

Stop Time Llt Do Dt 
Time Initial Final 

Interval Depth to Depth to 
(min.) Water(in.) Water(in.) 

Ll in 
Water Level 

(inches) 

~D 
Change in 

Water 
Level (in.) 

I 2 :t/ 0 /a ,I b I )J s7-f1{~ s;7?1T 
I : d 2 ? .-. ' q 1i1. (n{ 5,6v1 

, 

s-7s75 £.s}) /~/z.;s.r.-, I I 

I ,,., 
I '. I /,;, !) -· \) \} 

/ _, ·:• ' !) } : \) \) , 
. , I I 

I ~ c_ 'J .' I )/ 
,, ,, 

J(~ I 

4 y 6-v f 5 . ~1 J _ 
~ Jre#0' Q >v1 { : ~-1/ht 10 ~ -i ( 2 ,J..J ( J' v·-Jt s7 SJ D -- 3 . :S 4 

~ '\. 

Greater 
Than or 

Equal to 6" 
Y/N 

I 
Infiltration 

Rate 
(in./hr.) 

3~31+ 



INFILTRATION TEST DATA 
(Boring Percolation Test Procedure) 

Project: Ro g..w:: lsbo lo b--> Project No.: I q u /-o} Date:._-+l /__,,P~/,---Z:::V-=---
Test Hole No.: -r--i- - "2,/' , Tested By: 

1 
-c,.,'i__ Date: t /1 q tp 

Depth of Test HolrT' DT: 6 r uses Soil Classification: ---<~C..........,...--7 __ 
Diameter: 9 Presoak: ,/~ 

Trial No. 

1 

2 

Trial 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
( 

11 

12 

l 

SANDY SOIL CRITERlA TEST 

Initial Final Change in 
Time 

Time 
Interval 
(min) 

Water level Water Level Water Level 
(inches) (inches) (inches) 

I /; /4 0 z D ·, 

~2 ('/, ~ 9-✓ /~::of:o/ ~ 
I j_- () f 1 I f2. ,\ \} 6 I- 1--vS q,/;£ I Jz-? 37 1:2 

Use Normal Sandy {Circle One) Soil Criteria 

Start Time Stop Time flt Do Dt ~D 
Time Initial Final Change in 

Interval Depth to Depth to Water 
(min.) Water(in .) Water(in.) Level (in.L 

/J ~,37-;.2_3 IJ✓4 7, >3 /0 ~ sJ.,~ 6, I ,,, 

12;~1; 1'-f f,'o/:sf 1./ ,, 57,f?f 5J75 
:u/)_-z L+( I' 1:r1r q ,, l1!bh{ 5-/417{ 
)/L/- -fb I ► Jy-(b \I \j ~7- 5,6-i{ 
/-'J~;f)! /:t -S,J:;() f \/ l/ I) \) 

1 ~/f1 N /i 4-9, 2/47 \I l l \I 
v1 

COMMENTS: 4. '/.6 f)'/. !-6~ 
tAfJ,f rJ~ ~ix, , \) r 4 -fr 'ZN-t (?-0- 00-f)D z, 3~ JJ Jf!.,, 

, 

Greater 
Than or 

Equal to 6" 
(YIN) 

y 
~ l 

Infiltration 
Rate 

(in./hr.) 

~Jo( 



INFILTRATION TEST DATA 
(Boring Percolation Test Procedure) 

~ ! I 

Project: () b ? (( ~ ·~ _... Project No.: 
Test Hole No.: , 3 Date Excavated :_,_____.~-~ U)=--
Depth of Test Hole, DT: r:,,' [ <. e;: r: Diameter: 11 uses Soil Classification: <Ji 
Diameter: £~ Preso~ 
Tested By: ~ Date:~ 

Trial No. 

1 

2 

Trial 
No. 

Time 

'I 1: t) ~ ) ", 
. ~ _, , ,,.. 

✓ -

11 ; 3 7 J 0/ 
) 2. z: ", 

C :./ 

SANDY SOIL CRITERIA TEST 

Time 
Interval 
(min) 

__,.,..-
(_ / 

--- ,,.. 
j 

Initial 
Water Level 

(inches) 

5cJ_ 

l \ 

Final 
Water Level 

(inches) 

51.f?( 
r-1\ I y{ 

,✓ 

Use Normal Sandy (Circle One) Soil Criteria 

Start Time Stop Time bt Do Dt 
Time Initial Final 

Interval Depth to Depth to 
(min.) Water(in.) Water(inJ 

bin 
Water Level 

(inches) 

1tJ( 
7,1-if 

L1D 
Change in 

Water 
Level (in.) 

1 
l'.O(?Zb l ·, I ') 7 r, -r;J (f, { A 3,{ ) 

2 
~ 

i'X. ri1 ~.,v< J ,· J 1 ~ :- , . z 2 ,,- - 6 \ I • ,I 

3 
I -, 

-1 ) ·, ~ ~; 3 I I J:1_L/3,,. 'S> \/ \) 
4 /!')-:jl{O I . :, . -✓ ! I) '_j \ I \ I \ I 

" I . . 

5 I ,, .1 Ci I' ' .. ,,,.... ..... 

\I \/ \/ '--1 , .. , 
/,),6~ , '') ' I • - ' I ; 

6 J2 ()2 : 11 __} :- /2 :(J 
\.,,' q \ l \\ \I 

7 I 

8 

9 . 

10 

11 

12 

COMMENTS: 

t 'lbw ~1-i,{ _ J 1/ --ir--Jd Ir ..ffe ~ d( -
1014-f ( 'N-t{ ,t)- ], r~f) ./ J, 3 ,,. A r 

I -

Greater 
Than or 

Equal to 6" 
(YIN) 

1 
y 

Infiltration 
Rate 

(in./hr.) 

/, <P/) , 

' 



INFILTRATION TEST DATA 
(Boring Percolation Test Procedure) 

Project: R/)0: ;Jot½ Project No.: !j;Jr/~ f DDaattee:. 
1
?\ /J

1 
~ 

Test Hole No.~ T- Lf , Tested By: r 1i1'<_ ' __ ~ 
Depth of Test ~le, DT: G r uses Soil Classification: __ 2':J~-=----
Diameter: ~ h Presoak: f:S --"'----f 

SANDY SOIL CRITERIA TEST 

Time Initial Final Change in 
Greater 
Than or 

Trial No. Time Interval Water Level Water Level Water Level 
Equal to 6" 

(min) (inches) (inches) (inches) 
Y/N 

1 
;: oJ 

!rJ I~,, J,,✓ > (J3 9-1 
2 

_. I ,1 J-157 7nS h ff'V .! / 
q 

Use Normal Sandy (Circle One) Soil Criteria 

Trial Start Time Stop Time ~t Do Dt LlD Infiltration 
No. Time Initial Final Change in Rate 

Interval Depth to Depth to Water (in./hr.) 
(min.) Water(in.) Water(in.) Level (in .) 

1 Jioj, Ji /if/),~ {O S-!J t;Si R,-i; -?..R,-vt 
2 i,,;r✓ s-6 /1 7,j;J;b \/ \) t;"SiM z \"b'l<l 
3 j,J{y If 7 /: 'Jt ~ 4 7 lj ,, n:'+t]f 5, 45}{ 
4 1r?i1) /1/i (!Frf' \ I ,, 1r~ ?75 -S- 3 75_ 
5 ·~ 1- ~, j J,3J: trD J,: orJ I <Ff) \j " \) / 

6 ~:of? /J.. l~,,1,;--;J \I ,l ' I 3-~7J / , qq 
7 f 

8 

9 

10 

11 

12 
-

COMMENTS: 
/.f Y. 0 O'I- :S, S7 5 

I 1 q ---"'//. ✓ ~jilf{oJ,~ t2,J::f ~ r O ( 4--t( in-r (?,a- s,s 7S))) -z 
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UNTITLED.sum 

************************************************************************************ 
******************* 

LIQUEFACTION ANALYSIS SUMMARY 

Copyright by CivilTech Software 
www.civiltechsoftware.com 

************************************************************************************ 
******************* 

Font: Courier New, Regular, Size 8 is recommended for this report. 
Licensed to, 1/17/2020 4:36:40 PM 

Input File Name: UNTITLED 
Title: PROJECT NAME: Roger Hobbs 
Subtitle: Proj No. 19251-01 

Surface Elev.=Existing Ground 
Hole No.=B-1 
Depth of Hole= 50.00 ft 
Water Table during Earthquake= 60.00 ft 
Water Table during In-Situ Testing= 60.00 ft 
Max. Acceleration= 0.91 g 
Earthquake Magnitude= 7.50 

Input Data: 
Surface Elev.=Existing Ground 
Hole No.=B-1 
Depth of Hole=50.00 ft 
Water Table during Earthquake= 60.00 ft 
Water Table during In-Situ Testing= 60.00 ft 
Max. Acceleration=0.91 g 
Earthquake Magnitude=7.50 

1. SPT or BPT Calculation. 
2. Settlement Analysis Method: Ishihara/ Yoshimine 
3. Fines Correction for Liquefaction: Idriss/Seed 
4. Fine Correction for Settlement: During Liquefaction* 
5. Settlement Calculation in: All zones* 
6. Hammer Energy Ratio, 
7. Borehole Diameter, 
8. Sampling Method, 
9. User request factor of safety (apply to CSR) , 

Plot one CSR curve (fsl=l) 
10. Use Curve Smoothing: Yes* 
* Recommended Options 
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Ce= 0.89 
Cb= 1 

Cs= 1 
User= 1 



UNTITLED.sum 
In-Situ Test Data: 
Depth SPT gamma Fines 
ft pcf % 

0.00 50.00 120.00 55.00 
5.00 50.00 120.00 39.00 
10.00 50.00 120.00 39.00 
15.00 37.00 120.00 39.00 
20.00 36.00 120.00 41.00 
25.00 36.00 120.00 41.00 
30.00 70.00 120.00 12.00 
35.00 70.00 120.00 12.00 
40.00 77.00 120.00 12.00 
45.00 77.00 120.00 12.00 
50.00 86.00 120.00 12.00 

Output Results: 
Settlement of Saturated Sands=0.00 in. 
Settlement of Unsaturated Sands=l.14 in. 
Total Settlement of Saturated and Unsaturated Sands=l.14 in. 
Differential Settlement=0.570 to 0.753 in. 

Depth CRRm CSRfs F.S. S_sat. S_dry S_all 
ft in. in. in. 

0.00 2.00 0.59 5.00 0.00 1.14 1.14 
5.00 2.00 0.58 5.00 0.00 1.13 1.13 
10.00 2.00 0.58 5.00 0.00 1.09 1.09 
15.00 2.00 0.57 5.00 0.00 1.00 1.00 
20.00 2.00 0.56 5.00 0.00 0.77 0.77 
25.00 2.00 0.56 5.00 0.00 0.61 0.61 
30.00 1.96 0.55 5.00 0.00 0.47 0.47 
35 . 00 1.90 0.53 5.00 0.00 0.32 0.32 
40.00 1.85 0. 50 5.00 0.00 0.17 0.17 
45.00 1.80 0.48 5.00 0.00 0.09 0.09 
50.00 1. 75 0.45 5.00 0.00 0.00 0.00 

* F.S.<1, Liquefaction Potential Zone 
( F. S. is limited to 5, CRR is limited to 2, CSR is limited to 2) 

Units: Depth = ft, Stress or Pressure = atm (tsf), Unit Weight= pcf, 
Settlement= in. 

1 atm (atmosphere)= 1 tsf (ton/ft2) 
CRRm Cyclic resistance ratio from soils 
CSRsf Cyclic stress ratio induced by a given earthquake (with user 
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request factor of 
F .S. 
S sat 
S_dry 
S all 
NoLiq 

UNTITLED.sum 
safety) 

Factor of Safety against liquefaction, F.S.=CRRm/CSRsf 
Settlement from saturated sands 
Settlement from Unsaturated Sands 
Total Settlement from Saturated and Unsaturated Sands 
No-Liquefy Soils 
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