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COUNTY OF LOS ANGELE • DEPARTMENT OF PUBLIC HEA LTH
 
UREAU OF ENVIRONMENTAL PR OTECn O
 

CROSS-CONNECT ON AND WATER POU.UTlO CONTROL PROGRAM
 
5050 CD r Drtve. Rm 116, Ba ldwin Park. CA. 01106-1423
 

(626) <4 30-6290 Fmc (626) 13·J025 

CROSS-CONNECTION PLA APPROV L PPLrCATION 
PIan ApprovaIs mva ' r1d aft sr on e year from th 10 dale 0 f aQP 11catIon 
Ril In all appropriate blanks (incom )Iote aoollcatlons will delay the npplication). 

Oal Projec t Name: 

Job Ad dress: City: Zip: 

Contractor : Phone: 

Address: Cily: Zip: 

wne . Phone: 

Address : City: Zip: 

mail: 

Dam tic Water Purveyo r: Walnut Valley Wate r Dic t rict 

Recycled INa er Purveyor : 
Halnu t Val ley W~t:e T Distric t 

.. - ..
Plans submitted by (Name) Sheryl L. Shaw 

Company Nam : Walnu t Val ley Wate r Dis t rict 

Address & hcne 271 S . Br aa Canyon Rd. Wal nu t: . CA 9 1789 

Email: sshaW@To1VWd .coll1 i 

.1. Den tal, Dialysis , Manufacturing . etc.) 

2 cop ies required) .......;;;2 _ 

A letter o f approva l/dental is Is UeD to the perso submilling the plans, owner, wa er purveyo n State DPH . 

ecycled Wa Plan Checkln Fe; 1 348.D 
All other project propos ) plan checking fee: C LL 

PlANS I\R PFftOVEO n ORce!' n ARE RECE;IV~D ' SINO lFO OR I \PROPERLY PREP/\RED Pl.ANS WI l. DELAY THE APPROVAL 
PRor;ESS. 

t-OR OFFICE USE 0 LY 

Da ' _ Amount pa id _ ( Re v. 07 / 20 07 ) 



Wain t Valley Wat r District 
27 South Brea Ca yon Road, Walnut CA 91789 

(626) 954-6551-{1I'- (9 9) 595-1268 · Fax (91)9) 594-. 32 

RECYCLED WATER ANNUAL PERMIT 
Psrn'ritee 

SC rvk;~ Adare:ss 
Appl1C:IWOII Area 

utt nd«1 Us e 

Acr::ountNu /($ » 
Module NumbeJ(sJ 

Moter NlJnlbe/(s J 

Merer srze(.s) I 
Pur uant to the DIstrict and Regulation, , the ;a bo\' Pll rmltt!e. hereby makes appli cat ion for the use of recycled w ater 

und r Ih lollowlng ter ms and cond lti ns: 
til es and R~gulAtio n s and State Health Department RegUlations 

e lor ttl!.' U e 0 Recycled Water (listed on reverse side), copies 

:I talned accor Ing :o DI. let standards by lhe property owner. 

3. ad w::t I service o t i.e facilities described nereln, a complete set 

ble 

e bUG ness hours lo r the! purpose of 
wate use 

6 ror 0 comm!!nc"me flt f service , rm ~ sh II p '! I t~ Istrle all . pplk:ab le fee- and service charges In effect as of 
e 0 te of -suaI l! 0 he permit tor s~ 1 serv ceo 

7 Perm ltee 81all not C l i1nge or modIfy th app roved on-s ue recyc led w af r di st ribution system without pr ior w rit l en 

approval 0 th ~ Oi. t rier. If Permil& c t. I es or modi ~ Ille pproved system or falls to rnatntain tile ppioved s S In in a 

state of good IQP -II Distr ict may, In ;; ItiO 10 other 9~1 r med es, disconnect r cvcled water service. 

S Permltee desigl'atM tl1e ling person. as ' Site Supervis er ' 9 h~ ·JII1Q camp i \1e wo ing hnowledge of i e system an 

oeje tao cspcr lilly for ens uflnS1 ~ proper se 0 t en-s ecje d water s ystem. Perrr.itee iii 0 agr s 10 no . y WV'N D 

of a chango n ' SUe S perviser." 

Site Supervisor: 
'~ am El & Title (PI nt) E· ail (pri nt). , _ 

W {king He r Phon 24 Hr, Emergenc Phone: 

T TERMS OF THIS PERMIT ARE 
BY., 

E-Ma ' 

ERE Y ACCEPTE D: 
_ 

_ D ta. 

Pr ·,W me & TiUt: 

_ 

AP P 0 0 BV: 
031. ,' _ Permit Expires _ 
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 State of California Business, Transportation and Housing Agency 
 

 M e m o r a n d u m 
 
 To : Mr. Matt Holm  Date: January 4, 2013 
  Branch Chief 
  Bridge Design-Branch 12 
  Office of Bridge Design South 1 
   File: 07-LA-60-PM 20.6 
 Attn. : Mr. Doug Menzmer  0700021079(EA 07-4H9001) 
  Senior Bridge Engineer  Widen WB Offramp at 
     Nogales St., Rowland Heights  
     
 From : DEPARTMENT OF TRANSPORTATION                                          
  Division of Engineering Services 
  METS-Geotechnical Service   
  Office of Geotechnical Design South-1   
 

 Subject : Geotechnical Design Report For Retaining Wall at WB Offramp at Nogales Street. 

INTRODUCTION 
 
As requested by your office in the memo dated February 6, 2012, the following is the 
geotechnical recommendations for the above-referenced retaining wall. This project was 
shelved in 2005, and has recently been brought off the shelf.  
 
The wall will be designed under Load and Resistance Factor Design (LRFD) Design 
Specifications. This report is based on information obtained from subsurface exploration 
performed in February and April, 2003.    
 
PROJECT LOCATION 

 
The retaining wall will be constructed to widen west bound Offramp of State Route 60 at 
Nogales Street. The job site is located in the City of Rowland Heights, California, as shown 
in Figure 1.  

 
SCOPE OF WORK 
 
This report provides review of obtained geotechnical information, and derived geotechnical 
recommendation.   

 
The following information was reviewed  
 

• Subsurface exploration including five Cone Penetration Tests (CPTs) and two 
hollow stem auger borings conducted on February 6, 2003, and April 2, 2003. 
 

• Laboratory test.  
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• Foundation Report for current project, dated April 10, 2003, prepared by this 
office, and 

 
• Log of Test Borings.  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 Job Site Location 
 
PROJECT DESCRIPTION  
 
This project is to widen the north side of State Route 60 westbound off ramp to Nogales 
Street to add an extra lane. A retaining wall is needed for the widening. The wall is about 480 
feet long between Station 78+56.15 and 83+00.19 of Off-Ramp Nogales Street “F” line. The 
height of wall varies from 6 to 14 feet.  
 
FIELD EXPLORATION 

 
As stated above, the site reconnaissance, and subsurface exploration have been performed in 
2003 by this office. The subsurface exploration included five Cone Penetration Tests (CPT) 
and two hollow stem auger borings. All five CPTs were completed on February 6, 2003. Two 
boreholes (BH-1, and BH-2) were advanced using Mobile CME-75 rig with a six-inch 
diameter hollow stem auger in the week of April 2, 2003. The borehole locations and 
elevations are summarized in Table 1.  
 
Borings were logged based on visual observations of the soil cuttings and collected samples. 
Soil samples were collected using a Standard Penetration Test (SPT) sampler and California 
Modified sampler. The SPT was performed under ASTM D1584-84.    
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Table 1 - Summary of Borehole Information 

Borehole Number 
(Types) 

Location (ft) Reference 
Line 

Surface 
Elevation (ft) 

Borehole 
Termination 
Elevation (ft) Station Offset 

CPT-1 82+63.4 24.9 RT F 462.2 429.4 
CPT-2 81+66.0 24.9 RT F 463.9 442.6 
CPT-3 79+74.7 25.6 RT F 465.4 457.2 
CPT-4 78+82.9 25.3 RT F 466.2 450.8 
CPT-4A 78+76.3 25.3RT F 466.2 438.6 
BH-1 82+63.4 24.9 RT F 462.2 430.1 
BH-2 80+86.3 25.6 RT F 465.1 433.6 

 
LABORATORY TESTING PROGRAM 
 
Laboratory tests including particle size, moisture content, plasticity index and unit weight 
were performed on selected split-spoon SPT samples. Bulk samples were collected near 
surface of the slope to test for pH, resistivity and chloride and sulfate content as deemed 
necessary.   
 
SITE GEOLOGY AND SUBSURFACE CONDITIONS 
 
Site Geology 
 
As shown in Figure 2, according to the geologic map of La Habra 7.5 minute Quadrangle 
from California Geologic Survey, the project site is underlain by Younger Quaternary 
alluvium (Qya) and generally consists of alluvial deposits composed of sand, clay, and silty 
sand/sandy silt with gravel.  The site is underlain by Tertiary sedimentary rocks (Tscs), 
which are mostly rusty brown, coarse to fine-grained sandstone. 
 
Subsurface Conditions 
 
Based on obtained subsurface exploration information, the soils encountered were mainly 
silty sand to a depth of about 16 to 20 feet below existing ground surface, underlain by about 
5 feet of silty clay with fine sand. Further down there is a layer of silty sand with gravel 
consists mainly of medium dense to very dense fine sand and gravel. For detailed description 
of the soils, please refer to the Log of Test Borings (LOTBs). 
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Figure 2 Quaternary geology of La Habra 7.5-minute quadrangle  

(Seismic Hazard Zone Report 09, Dept. of Conservation)  
 
Groundwater 
 
The groundwater table at CPT 1, and 2 are interpreted to be at elevation 445.9 feet while the 
groundwater table at CPT 4A is interpreted to be at elevation 448.2 feet. Groundwater was 
encountered at elevation 444.2 feet borehole BH-1. Groundwater was not measured at BH-2. 
From the above information, ground water is about 18 ft below ground surface.  
 
SEISMIC RECOMMENDATIONS  

Fault Rupture Hazard  

The retaining wall is not susceptible to fault rupture hazard since no known faults pass 
through the general area.  

Design Ground Motion  

Based on the Department’s current fault database, the Puente Hills Blind Thrust Fault is the 
nearest seismic source to the proposed project site. Based on the subsurface information 
obtained from the exploration performed, the soil profile at the site can be classified as Type 
D as specified in the Table 1613.5 of the 2007 California Building Code. The project site is 
not located within a California Geological Survey (CGS) designated Alquist-Priolo 
Earthquake Fault zone (EFZ). A seismic hazard analysis was performed to develop the 
design ground motion parameters. For the seismic hazard analysis, an average (Vs)30 of 250 
m/sec is assumed. Table 2 summarizes the Maximum Moment Magnitude (Mmax) of the fault, 
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type of faulting, distance, and Peak Ground Acceleration (PGA) of the fault mentioned 
above. The PGA is based on the 2009 ARS Online Report.  

Table 2 - Summary of Seismic Parameters 

Fault Fault Type Mmax Rrup (km) PGA 

Puente Hills Blind 
Thrust 

R 7.3 5.6 0.60 

 

Based on the above information, seismic design of retaining walls with a seismic horizontal 
acceleration coefficient kh =0.2 are considered adequate.  

Liquefaction  

Based on the ground water table and site geology, the project site is considered susceptible to 
soil liquefaction during seismic events.  

 
CORROSIVITY 
 
Corrosivity of subsurface materials was tested in accordance with CTM 532, 643, 417, and 
422. The results of the corrosion testing are summarized in Table 3.   

 
Table 3 - Corrosion Test Result Summary 

SIC Number 
(TL101) 

pH 
Minimum Resistivity  
(ohm-cm) 

Sulfate Content 
(ppm) 

Chloride 
Content (ppm) 

C638044 7.95 670 2552 61 

 
Note: Caltrans currently considers a site to be corrosive to foundation elements if one or more of the following 

conditions exist: Chloride concentration is greater than or equal to 500 ppm, sulfate concentration is 
greater than or equal to 2000 ppm, or the pH is 5.5 or less. 

 
The test indicated that the subsurface materials in the project area are corrosive. 
 
GEOTECHNICAL ENGINEERING PROPERTIES 
 
Relevant soil parameters were evaluated for the design of the wall. Table 4 presents the 
interpreted engineering properties of the subsurface materials.  
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Table 4 – Idealized Soil Profile and Strength Parameters 

Section 
App. 

Station 

App. 
Elevation 

(ft) 

Predominant 
Soil Type 
(USCS)

Unit 
Weight 
(pcf) 

Cohesion 
(psf) 

Friction 
Angle 

(degree) 

1 
78+56.15 

to 
78+80.15 

456 to 458 SM 120  32 
451 to 456 CL 110 500  
433 to 451 SM 120  35 

2 
78+80.15 

to 
79+04.15 

453 to 455 SM 120  32 
448 to 453 CL 110 500  
430 to 448 SM 120  35 

3 
79+04.15 

to 
79+52.15 

451 to 453 SM 120  32 
446 to 451 CL 110 500  
428 to 446 SM 120  35 

4 
79+52.15 

to 
81+96.54 

448 to450 SM 120  32 
443 to 448 CL 110 500  
425 to 443 SM 120  35 

5 
81+96.54 

to 
82+48.70 

439 to 450 SM 120  32 
434 to 439 CL 110 400  
425 to 434 SM 120  34 

6 
82+48.70 

to 
83+00.19 

441 to 452 SM 120  32 
436 to 441 CL 110 400  
427 to 436 SM 120  34 

 
 
GEOTECHNICAL RECOMMENDATIONS 
 
Due to elevated liquefaction potential, expected long-term settlements, and high seismicity of 
the job site, deep foundation is recommended to support the retaining wall. Drilled shaft 
option was considered for its relatively low installation noise and vibration during 
construction. However, due to the expected presence of groundwater in drilled holes during 
shaft installation, and site constraint for the foundation size, driven pile option is 
recommended for the retaining wall. Based on boring BH-2, at 5 to 15 ft below the bottom of 
footing there is a very dense soil layer with SPT N values between 52 and 70. Precast 
prestressed concrete piles and Steel pipe pile, Alterative “V” will have drivability issues. 
Steel pipe pile, Alternative "W" is not recommended for corrosive environments. 
Instead, H-pile is recommended. The recommended pile tip elevation and other geotechnical 
design requirements and parameters are shown in the Tables 5 and 6. 
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Table 5 – Retaining Wall Foundation Design Recommendations 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note:   

1. a-I: Compression for Strength Limit, a-II: Compression for Extreme Event, b-II: Tension for Extreme Event,  

d:  Lateral Load 

Table 6 – Pile Data Table 
      

 

 

 

 

 

 

 

 

 

 

 

 

Notes: 

1. Design Tip Elevations are controlled by: (a) Compression, (b) Tension, and (d) Lateral load. 
2. The specified tip elevation shall not be raised above the design tip elevations for tension, and lateral load. 

Section 
Wall 

Height 
(ft) 

Cut-off 
Elevation 

(ft) 

Service-I 
Limit State 
Load per 
Support  

(kip) 

Total 
Permissible 

Support 
Settlement   

(inch) 

Required Factored Nominal 
Resistance (kip) 

Design Tip 
Elevations   

(ft) 

Specified 
Tip 

Elevation  
(ft) 

Nominal 
Driving 

Resistance    
(kips) 

Strength Limit Extreme Event 

C
om

pr
es

si
on

 
(Ψ

 =
0.

7)
 

T
en

si
on

   
  

(Ψ
 =

0.
7)

 

C
om

pr
es

si
on

 
(Ψ

 =
1)

 

T
en

si
on

   
  

(Ψ
 =

1)
 

1 6 457.92 178 1 54 0 128 63 

432 (a-I) 
420 (a-II) 
435 (b-II) 
441 (d) 

420 128 

2 10 455.17 278 1 73 0 107 57 

422 (a-I) 
421 (a-II) 
434 (b-II) 
439 (d) 

421 107 

3 12 453.17 704 1 83 0 103 27 

417 (a-I) 
420 (a-II) 
442 (b-II) 
436 (d) 

417 119 

4 14 450.42 5317 1 94 0 99 7 

411 (a-I) 
418 (a-II) 
444 (b-II) 
432 (d) 

411 135 

5 10 452.42 556 1 91 0 138 49 

411 (a-I) 
409 (a-II) 
428 (b-II) 
435 (d) 

409 138 

6 6 457.67 357 1 60 0 140 70 

427 (a-I) 
414 (a-II) 
432 (b-II) 
440 (d) 

414 140 

Pile Data Table 

Section Pile Type 
Nominal Resistance (kips) Design Tip 

Elevations (ft) 
Specified Tip 
Elevation (ft) 

Nominal Driving 
Resistance (kips) compression Tension 

1 HP 10X57 128 63 
420 (a) 
435 (b) 
441 (d) 

420 128 

2 HP 10X57 107 57 
421 (a) 
434 (b) 
439 (d) 

421 107 

3 HP 10X57 119 27 
417 (a) 
442 (b) 
436 (d) 

417 119 

4 HP 10X57 135 7 
411 (a) 
444 (b) 
432 (d) 

411 135 

5 HP 10X57 138 49 
409 (a) 
428 (b) 
435 (d) 

409 138 

6 HP 10X57 140 70 
414 (a) 
432 (b) 
440 (d) 

414 140 



Mr. Matt Holm                                                                               Retaining wall  
January 4, 2013,                                                                      0700021079(EA 07-4H9001) 
Page 8 
 
 
SETTLEMENT 
 
Total settlement of the proposed wall supported on the deep foundation was estimated to be 
negligible. Differential settlement within any 100 feet segment of the walls should be 
negligible. 
 
CONSTRUCTION CONSIDERATIONS 
 
Groundwater may be expected. Due to seasonal rainfall and fluctuating groundwater 
elevations, there is the high potential for perched groundwater and groundwater to be 
encountered in excavation area.  
 
 
If you have any questions or comments, please call Sungro Cho at (916) 227-5398, or Deh-
Jeng Jang at (916) 227-5722. 
 

                
Prepared by:          Date: 1/4/2013                              

      
 
 
 
 
 
        
 
 
 
 
 
       Sungro Cho, Ph.D., P.E.                                            
       Transportation Engineer                                            
       Branch A 
 
 
 
 
 
 
 
 
 




