


Geotechnicat and Envirormental Sciences Consuliants

July 13, 2009
Project No. 106609001

Mr. Jerry Selby

Imperial Beach Redevelopment Agency
825 Imperial Beach Boulevard

Imperial Beach, California 91932

Subject: Geotechnical Evaluation
Proposed Retail Development
9th Street and Palm Avenue
[mperial Beach, California

Dear Mr. Selby:

In accordance with your request and authorization, we have performed a geotechnical evaluation
for the proposed retail development to be constructed at the southwest corner of 9th Street and
Palm Avenue in Imperial Beach, California. This report presents our geotechnical findings, con-
clusions, and recommendations regarding the proposed project. Our report was prepared in
accordance with our proposal dated May 4, 2008.

We appreciate the opportunity to be of service on this project.

Sincerely,
NINYO & MOORE

Christina Tretinjak, P.G. 8478
Project Geologist

Chet Robinson, P.E. 73595
Project Engineer

anager/Principal Geologist
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9th Street and Palm Avenue July 13, 2009
Imperial Beach, California Project No. 106609001

APPENDIX A

BORING LOGS

Field Procedure for the Collection of Disturbed Samples
Disturbed soil samples were obtained in the field using the following methods.

Bulk Samples

Bulk samples of representative earth materials were obtained from the exploratory borings.
The samples were bagged and transported to the laboratory for testing.

The Standard Penetration Test (SPT) Sampler

Disturbed drive samples of earth materials were obtained by means of a SPT sampler. The
sampler is composed of a split barrel with an external diameter of 2 inches and an unlined in-
ternal diameter of 1-3/8 inches. The sampler was driven into the ground [2 to 18 inches with a
140-pound hammer free-falling from a height of 30 inches in general accordance with ASTM
D 1586. The blow counts were recorded for every 6 inches of penetration; the blow counts re-
ported on the logs are those for the last 12 inches of penetration. Soil samples were observed
and removed from the sampler, bagged, sealed and transported to the laboratory for testing.

Field Procedure for the Collection of Relatively Undisturbed Samples
Relatively undisturbed soil samples were obtained in the field using the following method.

The Modified Split-Barrel Drive Sampler

The sampler, with an external diameter of 3.0 inches, was lined with 1-inch long, thin brass
rings with inside diameters of approximately 2.4 inches. The sample barrel was driven into the
ground with the weight of a 140-pound hammer, in general accordance with ASTM D 3550.
The driving weight was permitted to fall freely. The approximate length of the fall, the weight
of the hammer, and the number of blows per foot of driving are presented on the boring logs as
an index to the relative resistance of the materials sampled. The samples were removed from
the sample barrel in the brass rings, sealed, and transported to the laboratory for testing.
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Modified split-barrel drive sampler.

No recovery with modified split-barrel drive sampler.
Sample retained by others.

Standard Penetration Test (SPT).

No recovery with a SPT.
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No recovery with Shelby tube sampler.
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Groundwater encountered during drilling.
Groundwater measured after drilling.
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US.C.S. METHOD OF SOIL CLASSIFICATION

MAJOR DIVISIONS

TYPICAL NAMES

GRAVELS

(More than 1/2 of coarse

fraction
> No. 4 sieve size)

SYMBOL

Well graded gravels or gravel-sand mixtures,
little or no fines

Poorly graded gravels or gravel-sand
mixtures, little or no fines

Silty gravels, gravel-sand-silt mixtures

Clayey gravels, gravel-sand-clay mixtures

COARSE-GRAINED SOILS
{More than 1/2 of soil
>No. 200 sieve size)

SANDS

(More than 1/2 of coarse |-

fraction
<No. 4 sieve size)

Well graded sands or gravelly sands, little or
no fines

Poorly graded sands or gravelly sands, little or
no fines

Silty sands, sand-silt mixtures

Clayey sands, sand-clay mixtures

ML

Inorganic silts and very fine sands, rock flour,
silty or clayey fine sands or clayey silts with

V2 ; T T
= = SILTS & CLAYS Inorganic clays of low to medium plasticity,
o 2y P CL .
@ s 5 Liguid Limit <50 gravelly clays, sandy clays, silty clays, lean
= Organic silts and organic silty clays of low
20 OL .
Z -5 plasticity
é 2 g Inorganic silts, micaceous or diatomaceous
= x MHI.. . . L
- fine sandy or silty soils, elastic silis
o =
s 2 SILTS & CLAYS / cu b . . .
Lo e norganic clays of high plasticity, fat clays
= Liquid Limit >50 / H & Y Bh Pl Y Y
OH Organic clays of medium to high plasticity,
= organic silty clays, organic silts
HIGHLY ORGANIC SOILS Pt |Peatand other highly organic soils
GRAIN SIZE CHART PLASTICITY CHART
RANGE OF GRAIN SIZE 70
CLASSIFICATION
U.S. Standard Grain Size in 50
Sieve Size Millimeters
X 4
BOULDERS Abave 12" Abave 305 = o L~
& pd
COBBLES 12° 103" 305 to 76.2 é e P
GRAVEL 3"to No. 4 76.2t0 4.76 20
Coarse 3" 1o 3/4" 76.210 £9.1 g G MHEOH
Fine 3/4" o No. 4 19.t e 4.76 § 20 //
SAND No.410No.200 | 4.76 10 0.075 E o, pd
Coarse No. 4 to No. 10 4.76 102.00 Parsmr MLEOL
Medium No. 10 10 No. 40 2.00 {0 0.420 L{ |
Fine No.40ta No. 200 | 0.420 10 0.075 P e e s mo
LIQUID LIMIT (LL}), %
SILT & CLAY Below No. 200 Below 0.075

f Ninyo - A

ioore

U.S.C.8. METHOD OF SOIL CLASSIFICATION
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0
- -~ DATE DRILLED 622109 BORING NO. B-1
= — O rid
T|s5l 6 | £ & o GROUND ELEVATION 13' + (MSL) SHEET 1 OF
2 S |u| & (8| Su
= g P g ;.gf E 8 METHOD OF DRILLING 6" Diameter Hollow-Stem Auger {CME-75) (Baja Explorations)
o cf B 9 w 925
5EY 2 21 2 |7 20 |orvewseHT 140 tbs, (Auto-Trip) DROP 30"
s - = & 3]
e SAMPLED BY BTM LOGGED BY BTM REVIEWED BY RJ
DESCRIPTION/INTERPRETATION
v ASPHALT CONCRETE:
CcL pproximately 6 inches thick.
FILL:
Brown, damp, hard, fine sandy CLAY.
OLD PARALIC DEPQSITS:
36 16.0 | 1221 Brown, moist, weakly cemented, silty fine-grained SANDSTONE.
Clayey.
hovd
= Saturated.
No clay.

BORING LOG

TH STREET AND PALM AVENUE
IMPERIAL BEACH, CALIFORNIA

PROJECT NO DATE FIGURE
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92]
- - DATE DRILLED 6/22/09 BORING NO. Bl
= —_ &) red

§i5) & |2 % 1B GROUND ELEVATION 13' £ (MSL) SHEET 2 OF _ 2

2 w o < v

= UED 2 @ E EI:J g METHOD OF DRILLING 6" Diameter Hollow-Stem Auger (CME-75) (Baja Explorations}

m s B w L (_.>v_j g

5158 2 | 2| © g DRIVE WEIGHT 140 Ibs, (Auto-Trip) DROP 50"

o * | = |z o
. SAMPLED BY BT™ LOGGEDBY BTM  REVIEWED BY RI
DESCRIPTION/INTERPRETATION

20 Total Depth = 20 Feet.
Groundwater encountered at a depth of approximately 13.5 feet during drilling.
Backfilled with approximately 3.9 cubic feet of bentonite grout and capped with concrete
shortly after drilling on 6/22/09.
Note: Groundwater may rise to a level higher than that measured in borehole due to
peasonal variations in precipitation and several other factors as discussed in the report.
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40

BORING LOG

9TH STREET AND PALM AVENUE
IMPERIAL BEACH, CALIFORNIA

PROJECT NG DATE FIGURE
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[42]
E o DATE DRILLED 6/22/0% BORING NO. B-2
= — O Zz
T & 'g E\‘I % . g GROUND ELEVATION 16+ (MSL) SHEET 1 OF
= w (@] w
= g E g g E g METHOD OF DRILLING 6" Diameter Hollow-Stem Auger (CME-75) (Baja Explorations)
Dxg S | 2 B |5 3> |
R |Z3 2 e < DRIVE WEIGHT 140 lbs. (Auto-Trip) DROP 30"
S - = & 3
e SAMPLED BY __BITM  LOGGED BY __Bt™  REVIEWED BY -
DESCRIPTION/INTERPRETATION
0 ASPHALT CONCRETE:
CL  JlApproximately 3 inches thick.
FILL:
Brown, damp, stiff, sandy CLAY,
5
OLD PARALIC DEPOSITS:
15: | 1118 Brown, moist, weakly to moderately cemented, silty fine-grained SANDSTONE.

43

Eggm

Saturated.

Brown to gray; micaceous.

BORING LOG

9TH STREET AND PALM AVENUE
IMPERIAL BEACH, CALIFORNIA
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§ -~ DATE DRILLED 6/22/09 BORING NO. B2
= — O bl
Z1H 'g 2 % 8 GROUND ELEVATION 16’ + (MSL) SHEET 2 OF _ 2
7] w
- (o) < ”
= v x E
= %) 2 2 % E 8 METHOD OF DRILLING 6" Diameter Hollow-Stem Auger (CME-75} (Baja Explorations)
o = B w ] 5 W S
a2 o 3 K DRIVE WEIGHT 140 lbs. {Auto-Trip) DROP 30"
1= i 3
SAMPLED BY BTM LOGGED BY BTM REVIEWED BY Rl
DESCRIPTION/INTERPRETATION
20 Total Depth = 20 feet.
Groundwater encountered at a depth of approximately 14.5 feet during drilling,
Backfilled with approximately 3.9 cubic feet of bentonite grout and capped with concrete
shortly after drilling on 6/22/09.
MNote: Groundwater may rise to a level higher than that measured in borehole due to
seasonal variations in precipitation and several other factors as discussed in the report.
25
30
35
49

BORING LOG

9TH STREET AND PALM AVENLUE
IMPERIAL BEACH, CALIFORNIA

PROJECT NG DATE FIGURE
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o - DATE DRILLED 6/22/09 BORING NO. B3
= —_ 5] =z
IS 6 |21 & 2 GROUND ELEVATION 1¢' + (MSL) SHEET 1 OF _ 2
2 @ |uw | x |B| <u
£ o E )
z %03 2 2 E E g METHOD OF DRILLING 5" Diameter Hollow-Stem Auger (CME-75} {Baja Explorations)
o = B 24 Lt 5 s
s 2 |2 ¢ 2 DRIVE WEIGHT 140 Ibs. (Auto-Trip) DROP 300
I % 0
e SAMPLED BY BTM LOGGED BY BTM REVIEWED BY R}
DESCRIPTION/INTERPRETATION
0 ASPHALT CONCRETE:
pproximately 4 inches thick.
OLD PARALIC DEPOSITS:
Brown, damp, strongly indurated, fine sandy CLAYSTONE,
43 15.0 ] 113.1 Reddish brown; moist,

26

e e e —— e —— e e e ]

Saturated.

BORING LOG

9TH STREET AND PALM AVENUE
IMPERIAL BEACH, CALIFORNIA
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1066090601 7/09 A-3




2]
E o DATE DRILLED 6/22/09 BORING NO. B-3
= — S} =z
§lo] & | £ S ,| 2 |GROUNDELEVATION 164 MsL) SHEET _2 OF _ 2
2 L = o < )
g L 14 L
T g = @ g [.Q_ 8 METHOD OF DRILLING ¢" Diameter Hollow-Stem Anger (CME-75) (Baja Explorations)
S| » .
& x5 @] g % w % > ) e N
o 155 # < DRIVE WEIGHT 140 Ibs. (Auto-Trip} DROP 30
I = - 3
e SAMPLED BY BTM LOGGED BY BTM REVIEWED BY RI
DESCRIPTIGN/INTERPRETATION
20 Total Depth = 20 feet.
Groundwater encountered at a depth of approximately 17 feet during drilling.
Backfilled with approximately 3.9 cubic feet of bentonite grout and capped with concrete
shortly after drilling on 6/22/09,
ote; Groundwater may rise to a level higher than that measured in borehole due to
easonal variations in precipitation and several other factors as discussed in the report.
25
30
35

BORING LOG

9TH STREET AND PALM AVENUE
IMPERIAL BEACH, CALIFORNIA
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0
& - DATE DRILLED 6/22/09 BORING NO. B4
= — O =
gl g || & 8 GROUND ELEVATION 19’ (MSL) SHEET 1 OF
& w E (o] <2u
= g 2 02'3 g E CL; METHOD OF DRILLING 6" Diameter Hollow-Stem Auger (CME-75) (Baja Explorations)
o = @0 w E w=
sy gz | g2 < DRIVE WEIGHT 140 Ibs. (Auto-Trip) DROP 50"
o x (&}
e SAMPLED BY BTM LOGGED BY BTM REVIEWED BY RI
DESCRIPTION/INTERPRETATION
0 ASPHALT CONCRETE:
iApproximately 4 inches thick.
OLD PARALIC DEPOSITS:
Reddish brown, damp, moderately cemented, silty fine-grained SANDSTONE.
65 Reddish brown.
3.7 | 1243 Brown; weakly cemented; micaceous; friable,
Saturated.
Reddish brown; saturated; fine- to coarse-grained; scattered gravel,
, BORING LOG
“ ? 9TH STREET AND PALM AVENUE
IMPERIAL BEACH, CALIFORNIA
PROJECT N, GATE FIGURE
136609001 7/09 A-7




”
wl
T T DATE DRILLED 6/22/09 BORING NO. B-4
= —_ O Z
gla| g |2 % LB GROUND ELEVATION 19'+ (MSL) SHEET _2 OF _ 2
2 L 0 <L o)
ing L o = o]
= Og’l 2 (:g % [ 3 METHOE OF DRILLING 6" Diameter Hollow-Stem Auger (CME-75} (Baja Explorations)
a gl B (] w % w
RE 2 2 2 o g DRIVE WEIGHT 140 Ibs. (Auto-Trip) DROP 30"
D5 & 0
SAMPLED BY BTM™M LOGGED BY BTM REVIEWED BY RI
DESCRIPTION/INTERPRETATION
20 Total Depth = 20 feet,
Groundwater encountered at a depth of approximately 15 feet during drilling,
Backfilled with approximately 3.9 cubic feet of bentonite grout and capped with concrete
shortly after drilling on 6/22/09.
Note: Groundwater may rise to a level higher than that measured in borehole due to
seasonal variations in precipitation and several other factors as discussed in the report,
25
30
35
40

BORING LOG

$TH STREET AND PALM AVENUE
IMPERIAL BEACH, CALIFORNiIA

PROJECT NO. DATE FIGURE
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o
- — DATE DRILLED 6/22/09 BORING NO. B-5
= —_ O =z
T 'g g g | g GROUND ELEVATION 12 = (ML) SHEET 1 OF _ 2
£ w 0 < 3
= UE'J 2 @ g E f}i METHOD OF DRILLING 6" Diameter Hollow-Stem Auger (CME-75) (Baja Explorations)
o c w I 0 =
Q = (7] o
a1 o S 2 DRIVE WEIGHT 140 ibs. (Auto-Trip) DROP 30"
@5 & 3}
SAMPLED BY BTM LOGGED BY BTM REVIEWED BY RI
DESCRIPTION/INTERPRETATION
v ASPHALT CONCRETE:
Approximately 8 inches thick.
CL |FILL:
Brown, damnp, very stiff, sandy CLAY.
OLD PARALIC DEPOSITS;
13.2 Reddish brown, moist, weakly cemented, silty fine-grained SANDSTONE,

j— Tt s Tt i UV

T T e e, e wi o e e e e e e v o o

BORING LOG

$TH STREET AND PALM AVENUE
IMPERIAL BEACH, CALIFORNIA

PROJECT NO. DATE FIGURE
106609001 7/09 A-9




%)
L
7 o DATE DRILLED 6/22/09 BORING NO. B-5
= —_ 0 d
16 'g E % LB GROUND ELEVATION 12"+ (MSL) SHEET 2 OF 2
2 L C < W
ha w or = d
= g = @ % E g METHOD OF DRILLING 6" Diameter Hollow-Stem Auger (CME-75) (Baja Explorations)
o c %) w | 0 S
() = %} o
558 3 |2 ¢ < DRIVE WEIGHT 140 Ibs. (Auto-Trip) DROP 30"
e 14 O
e SAMPLED BY BTM LOGGED BY BTM REVIEWED BRY Ri
DESCRIPTION/INTERPRETATION
20 Total Depth = 20 feet.
Groundwater encountered at a depth of approximately 13 feet during drilling.
Backfilled with approximately 3.9 cubic feet of bentonite grout and capped with concrete
shortly after drilling on 6/22/09,
Note: Groundwater may rise to a level higher than that measured in borehole due to
seasonal variations in precipitation and several other factors as discussed in the report.
25
30
35 ———
40

BORING LOG

9TH STREET AND PALM AVENLE
IMPERIAL BEACH, CALIFORNIA

PROJECT NO. DATE FIGURE
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w
- - DATE DRILLED 6/22/09 BORING NO. B-6
= —_ 5] e
15| g | & % e GROUND ELEVATION 14'+ (MSL) SHEET _ 1 OF 2
£ L e) <
= s e =
= g 2 @2 9_53 E 8 METHOD OF DRILLING 6" Diameter Hollow-Stem Auger (CME-75) (Baja Explorations)
% <5 @] a g % % = )
o 55 2 Q 9 DRIVE WEIGHT 140 Ibs. (Auto-Trip) DROP 30"
o5 ° | = | Z o)
e SAMPLED BY BTM LOGGED BY BTM REVIEWED BY RI
DESCRIPTION/INTERPRETATION
v CL  |FILL:
Brown, damp, stiff, sandy CLAY.
180 | 1083 Moist.

OLD PARALIC DEPOSITS:
Brown, damp, weakly cemented, silty fine-grained SANDSTONE: micaceous.

CLAYSTONE.

Saturated.

BORING LOG

9TH STREET AND PALM AVENLUE
IMPERIAL BEACH, CALIFORNIA

PROJECT NO. DATE FIGURE
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w
% o DATE DRILLED 6/22/09 BORING NO. B-6
= —_ O =z
= |3 'g £ Eg L2 GROUND ELEVATION 14"+ (MSL) SHEET 2 OF 2
2 w S) < o)
= g = % EED E 8 METHOD OF DRILLING 6" Diameter Hollow-Stem Auger {CME-75) (Baja Explarations)
o c 3 (%) I 5 0 3
815 2 | 2| ° 2 DRIVE WEIGHT 140 Ibs. {Auto-Trip) DROP 30"
als & 3]
SAMPLED BY BTM LOGGED BY BTM REVIEWED BY R]
DESCRIPTIONANTERPRETATION
20 Total Depth = 20 feet.
Groundwater encountered at a depth of approximately 16.5 feet during drilling,
=i Backfilled with approximately 3.9 cubic feet of bentonite grout shortly after drilling on 6/
22/09.
Note: Groundwater may rise to a level higher than that measured in borehole due to
seasonal variations in precipitation and several other factors as discussed in the report.
25
30
35
B

BORING LOG

9TH STREET AND PALM AYENUE
IMPERIAL BEACH, CALIFORNIA
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98}
- - DATE DRILLED 6/22/09 BORING NO. PT-1
= —_ J rd
|5 'é 2 % Ll 8 GROUND ELEVATION 15+ (MSL) SHEET 1 OF 1
Q w .
2 O <L )
& g 2 ) E E 8 METHOD OF DRILLING 6" Diameter Hoilow-Stem Auger (CME-75) (Baja Explorations)
Llgel 8 |2 | @w {51 &5
5138 2 | 2| 2 2 DRIVE WEIGHT 140 Ibs. (Auto-Trip) DROP 30"
o T D
e SAMPLED BY BTM™ LOGGED BY BTM REVIEWED BY RI
DESCRIPTION/INTERPRETATION
0 ASPHALT CONCRETE:
Approximately 6 inches thick.
FILL:
Brown, damp, stiff, sandy CLAY.
5
Total Depth =3 Teet.
Groundwater not encountered during drilling,
Backfilled shortly after testing on 6/23/09.
Note: Groundwater, though not encountered at the time of drilling, may rise to a higher
level due to seasonal variations in precipitation and several other factors as discussed in
the report,
10
15
20

BORING LOG

9TH STREET AND PALM AVENUE
IMPERIAL BEACH, CALIFORNIA

PROJECT NO. DATE FIGURE
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o
§ o DATE DRILLED 6/22/09 BORING NO. PT-2
= — O =
Flo] ¢ |2 % g GROUND ELEVATION 14’ + (MSL) SHEET | OF _ 1
2 37 o < 0
= L o = g
= g 2 2 % E 3 METHOD OF DRILLING 6" Diameter Hollow-Stem Auger (CME-75) (Bzja Explorations)
o c 0 b |z w3
(o} = w ]
A %g = S 2 % DRIVE WEIGHT 140 Ibs. (Auto-Trip) DROP 30"
[ 1 &)
. SAMPLED BY BTM LOGGEDBY BT™ REVIEWED BY RI
DESCRIPTION/INTERPRETATION
v ASPHALT CONCRETE;
SM  [lApproximately 4 inches thick.
FiLL:
Brown, damp, medium dense, silty SAND;, scattered gravel and cobbles,
|
I ~CL {Brown,damp, stiff, sandy CLAY. ~ ~ ~ T T T T T oo T oo T T
37 Total Depth = 5 feet.
Groundwater not encountered during drilling.
Backfilled shortly after testing on 6/23/09.
Note; Groundwater, though not encountered at the time of drilling, may rise to a higher
level due to seasonal variations in precipitation and several other factors as discussed in
the report.
10
15
20

BORING LOG

9TH STREET AND PALM AVENUE
IMPERIAL BEACH, CALIFORNIA

PROJECT NO. DATE FIGURE
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)
. - DATE DRILLED 6/22/9 BORING NO. PT-3
= - ) =z
| & 'g & % L B GROUND ELEVATION 22'+ (MSL) SHEET 1 OF 1
£ w D < Ui
= i he =~ g
E %J 2 %J % i‘ 3 METHOD OF DRILLING 6" Diameter Hollow-Stem Auger (CME-75) (Baja Explorations)
o - B 0 il n %3] =
SEY 2 |2 ¢ 2 DRIVE WEIGHT 140 Ibs. (Auto-Teip) DROP 30"
&) i O
@ SAMPLED BY BTM LOGGED BY BTM REVIEWED BY Rl
DESCRIPTION/INTERPRETATION
v ASPHALT CONCRETE:;
\Approximately 4 inches thick.
OLD PARALIC DEPOSITS:
Brown, damp, strongly indurated, fine sandy CLAYSTONE.,
5 Total Depth = 3 feet.
Groundwater not encountered during drilling,
Backfilled shortly after testing on 6/23/09,

1 Note: Groundwater, though not encountered at the time of drilling, may rise to a higher
level due to seasonal variations in precipitation and several other factors as discussed in
the report.

10
15
20

BORING LOG

9TH STREET AND PALM AVENUE
IMPERIAL BEACH, CALIFORNIA

PROJECT HO. DATE FIGURE
106609001 7/09 A-15




9th Street and Palm Avenue July 13, 2009

Imperial Beach, California Project No. 106609001
APPENDIX B
LABORATORY TESTING
Classification

Soils were visually and texturally classified in accordance with the Unified Soil Classification
System (USCS) in general accordance with ASTM D 2488. Soil classifications are indicated on
the logs of the exploratory borings in Appendix A.

In-Place Moisture and Density Tests

The moisture content and dry density of relatively undisturbed samples obtained from the ex-
ploratory borings were evaluated in general accordance with ASTM D 2937. The test results are
presented on the logs of the exploratory borings in Appendix A.

Gradation Analysis

Gradation analysis tests were performed on selected representative soil samples in general accor-
dance with ASTM D 422. The grain-size distribution curve are shown on Figures B-1 and B-2. The
test results were utilized in evaluating the soil classifications in accordance with the USCS.

Direct Shear Test

Direct shear tests were performed on relatively undisturbed samples in general accordance with
ASTM D 3080-04 to evaluate the shear strength characteristics of the selected materials. The
samples were inundated during shearing to represent adverse field conditions. The results are
shown on Figures B-3 and B-4.

Expansion Index Tests

The expansion index of selected materials was evaluated in general accordance with Uniform
Building Code (UBC) Standard No. 18-2 (ASTM D 4829). Specimens were molded under a
specified compactive cnergy at approximately 50 percent saturation (plus or minus 1 percent).
The prepared 1-inch thick by 4-inch diameter specimens were loaded with a surcharge of
144 pounds per square foot and were inundated with tap water. Readings of volumetric swell
were made for a period of 24 hours. The results of these tests are presented on Figure B-5.

Soil Corrosivity Tests

Soil pH, and minimum resistivity tests were performed on a representative sample in general accor-
dance with CT 643. The sulfate and chloride content of the selected sample were evaluated in general
accordance with CT 417 and CT 422, respectively. The test results are presented on Figure B-6.

R-Value Test

The resistance value, or R-value, for a sample of the site soils was evaluated in general accor-
dance with California Test (CT) 301. The sample was prepared and evaluated for exudation
pressure and expansion pressure. The equilibrium R-value is reported as the lesser or more con-
servative of the two calculated results. The test results are shown on Figure B-7.

106669001 R.doc



GRAVEL SAND FINES
Coarse Fine Coarse Medium Fine SILT CLAY
U.5. STANDARD SIEVE NUMBERS HYDROMETER
100.0 :3" z 1:/:" ‘f" “{." w% 4 f 1‘\5. o 50 10{0 200
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F PLEE [ | | ! }
500 I e *\ ] i l \\‘
_ | Ll T | i | N
z o P | f i i
[ | Pibg ? | ! \ |
= s T T il
o i Folff i 4 | | E \ |
0.0 ; iy ; :
w o T T T IH
o {
Lo e l LI T | | E | |
z ]l TETT T ] ! | ;
O H H i
R
s | IR
s00 LI RN R j ! | i l
| AN | l } ! |
s LU LR P P |
5 Frig i | | [ ! |
op LU LLEg d \ | \ | ]
100 10 0.1 0.01 0.001 0.0001
GRAIN SIZE IN MILLIMETERS
Sample Depth Liquid Plastic | Plasticity Passing
D c C. UsCs
Symbol | cation | () Limit Limit Index 0 | D | De . N‘;;f)oo
[ B-1 1.0-5.0 - - - - - - - - 71 CL
PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 422
Hingo - poore GRADATION TEST RESULTS FIGURE

PROJECT NO.
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GRAVEL SAMND FINES
Coarse Fine Coarse Medium Fing SILT CLAY
U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAIN SIZE IN MILLIMETERS
Sample | Depth Liguid Plastic | Plasticity Passing
D uscs
Symbob | ocation | (1) Lirnit Gimit [ ndex | D® | P f P | Gt G f No 200
(%)
[ B-5 1.0-5.0 - - - - - - - - 65 cL
PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 422
GRADATION TEST RESULTS FIGURE
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NORMAL STRESS (PSF)
- Sample Depth Shear | Cohesion, ¢ |Friction Angle, ¢ .
D
escription Symbol Location (ft) Strength (psf) {degrees) Seil Type
Silty SANDSTONE  |—@— B-2 5.0-6.5 Peak 670 40 Old Paralic
Silty SANDSTONE  -x — «4 B2 50-6.5 | Ultimate 600 36 Deposits
PERFORMED IN GENERAL ACCORDANGE WITH ASTM D 3080
Ninyo « ffwore DIRECT SHEAR TEST RESULTS FIGURE
PROJECT NO. DATE 9TH STREET AND PALM AVENUE B-3
106609001 7/09 IMPERIAL BEACH, CALIFORNIA
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NORMAL STRESS (PSF)
- Sample Depth Shear | Cohesion, ¢ | Friction Angle, ¢ .
D ]
escription Symbol Location (ft) Strength {psf) (degrees) Soil Type
Sandy CLAY — e B-6 5.0-6.5 Peak 650 17 CL
Sandy CLAY = X B-6 5.0-6.5 Ultimate 580 17 CL
PERFORMED iN GENERAL ACCORDANGE WITH ASTM D 3080
DIRECT SHEAR TEST RESULTS FIGURE
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SAMPLE SAMPLE INITIAL COMPACTED FINAL VOLUMETRIC | EXPANSION | POTENTIAL
LOCATION DEPTH MOISTURE DRY DENSITY | MOISTURE SWELL INDEX EXPANSION
(FT) (%) {PCF) (%) {IN)
B-6 1.0-5.0 95 111.0 19.7 0.025 25 Low
PT-1 1.0-5.0 85 115.2 17.6 0,020 20 Very Low
PERFORMED IN GENERAL ACCORDANCE WITH (] UBC STANDARD 18-2 ASTM D 4829
Ningo - ffoore EXPANSION INDEX TEST RESULTS FIGURE
PROJECT NO. DATE B-5
9TH STREET AND PALM AVENUE
106609001 7/09 IMPERIAL BEACH, CALIFORNIA

106804001 Ef Fage 1 xIs




CHLORIDE

) SAMP RESIST 1 SULFATE CONTENT ?
Loth);l:‘:-OEN I(-ET?EPTH pH (o:m“::;’ {ppm) (%) CONTENT*
PP i {ppm)
B-2 1.0-5.0 8.8 980 480 0.049 760
B-5 1.0-5.0 7.6 450 740 0.074 920
' PERFORMED IN GENERAL ACCORDANCE WITH CALIFORNIA TEST METHOD 643
* PERFORMED IN GENERAL ACCORDANCE WITH CALIFORNIA TEST METHOD 417
* PERFORMED IN GENERAL ACCORDANCE WITH CALIFORNIA TEST METHOD 422
Ninmyo « ffpore CORROSIVITY TEST RESULTS FIGURE
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SAMPLE LOCATION

SAMPLE DEPTH
(FT)

SOIL TYPE

R-VALUE

B-1

1.0-5.0

Sandy CLAY {CL)

25

PERFORMED IN GENERAL ACCORDANGE WiTH ASTM D 2844/CT 304

Niﬂga & Mn ore

R-VALUE TEST RESULTS

PROJECT NO.

DATE

106609001

7/09

9TH STREET AND PALM AVENUE
IMPERIAL BEACH, CALIFGRNIA

FIGURE
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9th Street and Palm Avenue July 13, 2009
Imperial Beach, California Project No. 106609001

APPENDIX C

FIELD PERCOLATION TEST DATA
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9th Street and Palm Avenue July 13, 2009
Imperial Beach, California Project No. 106609001

PERCOLATION TEST RESULTS

Test Date - 6-23-09 PT-1
Boring Diameter - 6.0 in Boring Depth - 4.8 feet
Test performed and recorded by: BTM

At/Ad | Adjusted

ty d, t, d, At Ad MPI MPI

0 4.30 30 4.30 30 0.0 NA NA

30 4.30 60 4.30 30 0.0 NA NA

60 4.30 90 4.30 30 0.0 NA NA

90 4.30 120 4.30 30 0.0 NA NA

120 4,30 150 4.30 30 0.0 NA NA

150 4.30 180 4.30 30 0.0 NA NA
Test Date - 6-23-09 PT-2
Boring Diameter - 6.0 in Boring Depth - 4.6 feet

Test performed and recorded by: BTM

t, d, t, d, At Ad ‘;Iﬁl‘f;l A‘;’/I"If;m

0 4.05 30 407 30 0.0 1250 | 3300
30 407 60 4.07 3 0.0 NA NA
60 407 90 4.07 30 0.0 NA NA
90 4.07 120 4.07 30 0.0 NA NA
120 4.07 150 4.07 30 0.0 NA NA
150 4.07 180 4.07 30 0.0 NA NA

ty = initial time when filling or refilling is completed in minutes

d; = initial depth to water in hole at ¢, in feet

ty= final time when incremental water level reading is taken in minuges

d,= final depth to water in hole at 1, in feet

At = change in time between initial and [inal water fevel readings in minutes (t; - 1;}
Ad = change in depth to water in feet (d; - d;)

MPI = minutes per inch

NA = did not percoiate

106509001 Perc Testing Logs xls 1 of2



9th Street and Palm Avenue
Imperial Beach, California

PERCOLATION TEST RESULTS

July 13, 2009
Project No. 106609001

Test Date - 6-23-09

Boring Diameter - 8.0 in
Test performed and recorded by: BTM

Boring Depth - 10.6 feet

PT-3

t, d, t, d, At Ad ﬁl‘fld A‘Rﬁfied
0 4.05 30 .08 30 0.0 833 220.6
30 4.08 60 412 30 0.0 62.5 165.4
60 412 90 414 30 0.0 1250 | 3309
90 414 120 416 3 0.0 125.0 330.9
120 4.05 150 4.07 30 0.0 1250 | 3309
150 4.07 180 4.09 30 0.0 1250 | 3309

1, = initial tinse when filling or refilling is completed in minutes

dy= initial depth 1o water in hole at t, in feet

tp= final time when incremental water level reading is taken in minutes

dy= final depth to water in hole at i in fect

At=change in time between initial and final water level readings in minutes (1, - 1}

Ad = change in depth to water in feet {d, - d,)

MPI = minutes per inch

NA = did not percalate

106609001 Perc Testing Logs xis
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