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PRELlNllNARY GEOTECHNICAL REVIEW REPORT 
ON THE EXISTING SITE CONDITIONS, 

RIVERSIDE ENERGY RESOURCE CENTER 
EXPANSION OF UNITS 3 AND 4 

RIVERSIDE, CALIFORNIA 

PROJECT NO: 6 1  833.1 3 
JANUARY 1 8 , 2 0 0 8  

Prepared By: 

Power Engineers 
1295 S. Eagle Flight Way 

Bosie, Idaho 83709 

Attention: Mr.  Keith Waller 



January 18, 2008 

Power Engineers 
1295 S. Eagle Flight Way 
Boise, Idaho 83709 

Project No. 61 833.1 3 

Attention: Mr. Keith Waller 

Subject: Preliminary Geotechr~ical Review Report on Existing Site Conditions, and 
Seismic Design Criteria Update for the Riverside Energy Resource Center 
Expansion of Units 3 and 4, Riverside, California. 

INTRODUCTION 

At  the request of Power Engineers, we  are providing this letter summarizing our review 
of the current geotechnical site conditions at the Riverside Energy Resource Center, 
Acorn Facility, in the area of the proposed expansion areas for Power Generating Units, 
Units 3 and 4, located at 5901 Payton Avenue in the City of Riverside, California, and 
to  provide the seismic design criteria update for the project. The scope of our study 
was outlined and authorized by Power Engineers, in our proposal letter, dated August 
25, 2006, and revised April 5, 2007. 

The purpose of the geotechnical review was to  provide a preliminary review of the 
current site in regards to the effects of the construction of the site on the areas of the 
proposed development. The scope of our services during this review included: 

1. Review of the past reports conducted for the site pertaining to the grading 
activities associated with the existing power generation plant. 

2. A site reconnaissance by an engineering geologist from this firm to ascertain the 
current site conditions as noted from surface exposures. 

3. Development of preliminary geotechnical conclusions and recommendations for 
site development and seismic design criteria in accordance with the 2007 
California Building Codes. 
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PRO.IECT CONSIDERATIONS 

The recent development of the site included grading of the site and then the 
construction of two  combustion turbine power generating units, referred to as Units 
1 and 2, as well as a facilities building, power grid switch yard, t w o  tanks, and other 
associated outbuildings. 

It  is our understanding that the proposed improvements to  the Acorn Facility will 
include the construction of t w o  new power generating units, Units 3 and 4. A set of 
preliminary development plans illustrating the proposed expansion were provided by 
Power Engineers. According to  these plans, the expansion of the Riverside Energy 
Resource Center will include the t w o  main combustion turbines, Units 3 and 4, the 
expansion of the existing switch yard, and additional demineralized water tank, pump 
facility and transformer. 

REVIEW OF PAST DOCUMENTS 

According to information contained on the Riverside Public Utilities home page website 
(http://www.riversideca.~ov/utilities/elec-rerc.asp), the Riverside Energy Resource 
Center (RERC) is located on a 16-acre site adjacent to the city's Water Quality Control 
Plant at 5590 Acorn Street, in a light industrial/manufacturing area within the City of 
Riverside, California. The site contains a 96-megawatt (MW) power plant consisting 
of t w o  48-MW simple-cycle combustion turbines and generators. These turbines are 
anticipated to  operate only during peak demand times estimated at no more than 
1,200 hours a year. Construction of Units 1 and 2 was reported as completed on June 
26, 2006.  

The geotechnical setting of the site was originally documented during the period from 
November of 2003 through January of 2004 in the Geotechnical Investigation for the 
site performed by this firm, (LOR 2004) .  The purpose of our original investigation was 
to  provide a technical evaluation of the geologic setting of the site and to provide 
geotechnical design recommendations for the proposed development. 

Our original geotechnical report indicated that the bulk of the site had been previously 
graded by cutting down into an existing small ridge line, exposing igneous crystalline 
bedrock of a Quartz Diorite across most of the site, at or very near the surface. The 
bedrock materials were noted to be soft to moderately hard at the surface, becoming 
harder at depths. These units were recovered as a coarse grained silty sand materials. 
However, some units of less weathered,"corestones" or "floaters" were noted, which 
will not reduce in size without specialized crushing equipment. 



Power Engineers 
January 18, 2008 

Project No. 61 833.1 3 

For the original geotechnical investigation a site development plan was prepared by 
Power Engineers and provided for our use. This plan indicated the proposed locations 
of Units 1 and 2, and the existing topography. According to  this plan, at the time of 
our original investigation, the site consisted of a large, relatively flat pad, which cut 
slopes on the east and south leading down to  the site. The flat portion of the pad fell 
t o  the northwest at a relatively gentle gradient extending from a high of 737  feet 
above sea level along the far southeast corner t o  a low of 7 1 4  feet at the far 
northwestern portions. 

When the contours of the original map are overlain onto the existing contour map 
provided for this review by Power Engineers, it is noted that minor amounts of grading 
were accomplished prior to  the construction of Units 1 and 2.  The grading appears to  
have consisted of cutting into the original ground on the order of 1 t o  2 feet along the 
southern portions of the site, and placing fills on the order of 1-3 feet across much of 
the central portions of the site, in the general areas of the proposed Units 3 and 4. 
However, along the area of the new proposed demineralization tank and transformer, 
fills on the order of 3 to  5 feet appear t o  have been placed. 

We talked with Mr. Jim Cooke (PE) of CHJ Incorporated, who informed us that CHJ 
was contracted during the grading of the site by the general contractor to  take 
compaction tests of fills during the grading. The grading of the site started in April of 
2005 and was essentially completed as of July 2005. However, he also informed us 
that at the request of the general contractor, CHJ Inc. only provided test results and 
did not prepare a report on grading. Such a report generally contains a list and/or map 
of all the compaction test locations, elevations, results, limits of the fills placed, and 
any mitigation removals conducted, and an option by the geotechnical consultant if the 
grading of the site was conducted in a manner consistent wi th the project 
requirements. 

SITE RECONNAISSANCE 

A site reconnaissance was conducted on December 1 9  , 2007 by an Engineering 
Geologist from this firm. A t  this t ime the entire site was surrounded by the perimeter 
fencing and block walls and gates. While this prevented our access onto the actual 
site, good views were permitted of the majority of the site through the chain link 
fencing, and further access was not deemed necessary for this review. From this 
vantage point the t w o  combustion turbine power generating units, Units 1 and 2, were 
noted in the approximate center of the site. A facilities building and power grid switch 
yard occupied the majority of the southern end of the site. Two demineralization tanks 
were noted along the far western portion of the site. Access to  the facilities building, 
and around the units and to  the tanks was provided by a concrete road. The remainder 
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of the site was covered in gravel base. A t  the far northern end of the site a surface 
water run-off basin was noted. Adjacent t o  this basin there were a series a portable 
office buildings. 

The general area of the proposed Units 3 and 4 was open relatively level, and covered 
wi th  gravel. A relatively small amount of store materials were noted in this area. These 
consisted of four light poles, t w o  power poles, and various other spare equipment 
associated wi th  the site. 

SElSRlllC DESIGN CRITERIA [California Building Code 2007) 

The California Building Standards Commission (CBSC) unanimously adopted the 2007 
editions of the California Building, Fire, Mechanical and Plumbing Codes on Tuesday, 
January 30, 2007. The new codes will be effective January 1, 2008.  

Section 161 3 of Chapter 1 6  of the 2007 California Building Code (CBC) contains the 
procedures and definitions for the calculations of the earthquake loads on structures 
and non structural components that are permanently attached to  structures and their 
supports and attachments. It should be noted that the classification of use and 
occupancy of all proposed structures at the site, and thus design requirements, shall 
be the responsibility of the structural engineer and the building official. 

Site Class Definitions: Section 161 3.5.2 of the 2007 CBC requires that for each site 
the soil properties shall be classified as either Site Class A, B, C, D, E, or F, in 
accordance wi th  the table below: 

I TABLE 161 3 . 5 . 2  - SITE CLASS DEFINITIONS 1 
I I 1 AVERAGE PROPERTIES IN TOP 100 FEET 1 

Site 1 Class 1 soil profile ~ a r n e  

(ftlsec) 

Soil Shear Value 
Velocity, is, 

1 A 

B 

I I I I I 
Resistance N 

I I Very Dense Soil 

and Soft Rock 

Standard 
Penetration 

(psf) 

Hard Rock 

Rock 

D 

Soil Undrained 
Shear Strength, G, 

I ,200<is  5 2,500 I N>50 

- 
vs > 5,000 

2,500 < Vs L 5,000 

2, 2 2,000 

Stiff Soil Profile 

N /A 

N /A 

600 LV, _< 1,200 

IN /A 

N/A 

15 5 ~ 5 5 0  
- 

1,000 LS, < 2,000 
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"weak soils as determined by the soils consultant. 

E 

E 

F * 

As previously noted the subject site contains a relatively thin layer of fill, in some 
areas, underlain by relatively hard units of igneous bedrock. These units would most 
likely reflect the soil parameters of A or B. However as the CBC recommends that the 
shear wave velocities should be measured onsite prior t o  the utilization of either of 
these classifications, therefore it is our recommendation that the more conservative 
value of soil type C should be utilized for the site unless additional studies validate the 
usage of a less conservative classification. 

Site Coefficients and Adiusted Maximum Considered Earthquake Spectral Response 
Acceleration Parameters: The maximum considered earthquake spectral response 
factors are determined for the site based on the considered earthquake spectral 
response acceleration for short periods, S ,, defined as 0.2 seconds, and for at 1 - 
second period, S,,. 

The values for S,, and S,, are determined by the equations 16-37 and 16-38, 
respectively, of the 2007 CBC, given below: 

z(, < 1,000 Soft Soil Profile 

(Equation 16-37) S,, = F,S, (Function at short period, 0.2 seconds) 

(Equation 16-38) S,, = F,S, (Function at I -second) 

--- 

--- 

- 
v,< 600 

Any profile w i th  more than 10 feet of soil having the following 
characteristics: 
1.  Plasticity index PI > 20, 
2. Moisture content w 240%, and 
3. Undrained shear strength < 500 psf.  

Any profile containing soils having one or more of the following 
characteristics: 
1.  Soils vulnerable t o  potential failure or collapse under seismic 

loading such as liquefiable soils, quick and highly sensitive clays, 

collapsible weakly cemented soils. 

2. Peats and/or highly organic clays ( H  > 10 feet of peat and/or 
highly organic clay where H = thickness of soil) 

3. Very high plasticity clays (H > 25 feet w i th  plasticity index PI > 
75) 

4.  Very thick soft/medium stiff clays (H > 120 feet) 

m<15 
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The value S, is the mapped spectral acceleration for short periods taken from Figure 
161 3.5(3), the Maximum considered Earthquake Ground Motion for Region 1of 0.2  
Sec Spectral Response Acceleration (5% of Critical Damping), Site Class B, from 
chapter 1 6  of the 2007 CBC. 

The value S, is the mapped spectral acceleration at the1 -second period taken from 
Figure 161 3.5(4), the Maximum considered Earthquake Ground Motion for Region 1 
of 1 Sec Spectral Response Acceleration (5% of Critical Damping), Site Class B, from 
chapter 16  of the 2007 CBC. 

The values of Fa and Fv are site coefficients depended on the Site Class and the values 
of S, and S, respectively as determined by the following tables: 

TABLE 1613.5.3(1) - VALUES OF SlTE COEFFICIENT F," 

Site Class 

A 

B 

C 
I 

D 

E 

F 

TABLE 1613.5.3(2) - VALUES OF SlTE COEFFICIENT F," 

Site Class 

A 

B 

C 

D 

a. Use straight-line interpolation for intermediate values of  mapped spectral response acceleration at short period, S, 
b. Values shall be determined in accordance wi th  Section 11.4.7 of ASCE 7. 

MAPPED SPECTRAL RESPONSE ACCELERATION SHORT PERIOD 

MAPPED SPECTRAL RESPONSE ACCELERATION AT 1 -SECOND PERIOD 

Ss < 0.25 

0.8 

1 .o 

1.2 

1.6 

2.5 

Note b 

S, = 0.75 

0.8 

1 .o 

1 .I 

1.2 

1.2 

Note b 

S, = 0.50 

0.8 

1 .o 

1.2 

1.4 

1.7 

Note b 

S, 2 0.1 

0.8 

1 .o 

1.7 

2.4 

S, = 0.4 

0.8 

1 .o 

1.4  

1.6 

S, = 1 .OO 

0.8 

1 .o 

1 .o 

1 .I 

0.9 

Note b 

S, 2 0.5 

0.8 

1 .o 

1.3 

1.5 

S, = 0.2 

0.8 

1 .o 

1.6 

2.0 

S, 2 1.25 

0.8 

1 .o 

1 .o 

1 .O 

0.9 

Note b 

S, = 0.3 

0.8 

1 .o 

1.5 

1.8 
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Desiqninq spectral response acceleration parameters: Five-percent damped design 
spectral response acceleration at short short periods, !$, and at I -second period, S,, 
can be determined from Equations 16-39 and 16-40 respectively from the 2007 CBC, 
these are: 

TABLE 161 3.5.3(2) - VALUES OF SITE COEFFICIENT F," 

(Equation 16-39) SDS = (2/3)SMs 

Site Class 
E 

F 

(Equation 16-40) S,, = (2/3)SMl 

CBC Earthquake Design Summary 

a. Use straight-line interpolation for intermediate values of mapped spectral response acceleration at one second period, 

s, 
b. Values shall be determined in accordance wi th  Section 11.4.7 of ASCE 7. 

MAPPED SPECTRAL RESPONSE ACCELERATION AT 1 -SECOND PERIOD 

As determined in the previous sections, the following earthquake design criteria have 
been formulated for the site. However, these values should be reviewed and the final 
design should be preformed by a qualified structural engineer familiar wi th the region. 

3.5 

Note b 

3.2 

Note b 

CBC 2007  SElSlVllC DESIGN SUMMARY 
Site Location (USGS WGS84) 33.963750, -1 17.452795 

2 .4  

Note b 

2.8 

Note b 

Site Class Definition (Table 161 3.5.2) 

S, Mapped Spectral Response Acceleration at 0.2s Period, (Figure 161 3.5(3))  

S, Mapped Spectral Response Acceleration at 1 s Period, (Figure 161 3.5(4)) 

Fa Short Period Site Coefficient at 0.2s Period, (Table 161 3.5.3(1)) 

F, Long Period Site Coefficient at 1 s Period,(Table 1 61 3.5.3(2)) 

SMS Adjusted Spectral Response Acceleration at 0.2s Period, (eq .I 6-37) 

S,,Adjusted Spectral Response Acceleration at I s  Period, (eq .16-38) 

S,, Design Spectral Response Acceleration at 0.2s Period,(eq .I 6-39) 

S,, Design Spectral Response Acceleration at I s  Period, (eq .I 6-40) 

2.4 

Note b 

C 

1.50 

0.60 

1 .OO 

1.30 

1.50 

0.780 

1 .OO 

0.520 
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This Preliminary Geotechnical Review, provides a very limited review of the existing 
conditions of the geotechnical and soil engineering factors which are expected to 
influence future site planning, expansion and development. On the basis of our Scope 
of Work conducted during this review, it appears that the geotechnical conclusions and 
recommendations for mitigation measures contained within the original geotechnical 
report for the site are valid for the proposed expansion of the site with the 
construction of Units 3 and 4. 

As noted in the original investigation, i t  was our opinion that the upper native soils and 
any undocumented fills may cause unacceptable differential and/or overall settlements 
upon application of the anticipated foundation loads. These materials were therefore, 
not considered suitable for the proposed structures, including flatwork and pavement 
areas, and our report made the recommendation that t o  provide adequate support for 
the bedrock units, and a compacted fill mat be constructed beneath all footings and 
slabs. This fill mat should extend outward a minimum of 5-feet laterally from the 
perimeter of the slabs and/or footings. 

As noted in this review, up to  5-feet of fills were placed across the proposed 
expansion areas during the construction of Units 1 and 2. As documentation is not 
currently available as the suitability of these materials, at this time i t  is our opinion that 
all fills at the site should be considered as undocumented fills, and the 
recommendations for removals of such materials given in the project geotechnical 
report should apply. 
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CLOSURE 

This letter contains geotechnical conclusions and recommendations developed solely 
for use by Power Engineers and their design consultants, for the purposes described 
earlier. I t  may not contain sufficient information for other uses of the purposes of other 
parties. The contents s h o ~ ~ l d  not be extrapolated to  other areas or used for other 
facilities without consulting LOR Geotechnical Group, Inc. 

I t  has been a pleasure to assist you with this project. We look forward to being of 
further assistance to  you as construction begins. Should conditions be encountered 
during construction that appear to be different than indicated by this report, please 
contact this office immediately in order that we might evaluate their effect. 

Should you have any questions regarding this report, please do not hesitate to contact 
this office. 

Respectfully submitted, 
LOR Geotechnical Group, Inc. 

John P. Leuer, GE 2030 
President 

Jeffery J. Johnston, CEG 1893 
Engineering Geologist 

Attachments: Site Development Plate and Photographs 

Distribution: Addressee (6) 
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PHOTO 1: VIEW TO WEST ACROSS THE PROPOSED SWITCH YARD EXPANSION AREA.

PHOTO 2: VIEW TO SOUTH ACROSS THE PROPOSED EXPANSION AREA FOR UNITS 3 AND
4.
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