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OWNER’S CERTIFICATION 
 

This Project-Specific Water Quality Management Plan (WQMP) has been prepared for WM Real Estate Business 

Trust by Greenberg Farrow for the  Lake Elsinore, CA Retail Store project. 

 

This WQMP is intended to comply with the requirements of City of Lake Elsinore for APN No.: 377-031-076-5, 377-

030-015-0, 377-090-009-1, 377-090-029, 377-090-030, 377-090-031 and 377-090-032 which includes the 

requirement for the preparation and implementation of a Project-Specific WQMP.  

The undersigned, while owning the property/project described in the preceding paragraph, shall be responsible for 

the implementation and funding of this WQMP and will ensure that this WQMP is amended as appropriate to 

reflect up-to-date conditions on the site.  In addition, the property owner accepts responsibility for interim 

operation and maintenance of Stormwater BMPs until such time as this responsibility is formally transferred to a 

subsequent owner. This WQMP will be reviewed with the facility operator, facility supervisors, employees, tenants, 

maintenance and service contractors, or any other party (or parties) having responsibility for implementing 

portions of this WQMP.  At least one copy of this WQMP will be maintained at the project site or project office in 

perpetuity. The undersigned is authorized to certify and to approve implementation of this WQMP.  The 

undersigned is aware that implementation of this WQMP is enforceable under Riverside County Water Quality 

Ordinance (Municipal Code Section1194). 

"I, the undersigned, certify under penalty of law that the provisions of this WQMP have been reviewed and 

accepted and that the WQMP will be transferred to future successors in interest." 

 

 

    

Owner’s Signature      Date 

  

    

Owner’s Printed Name       Owner’s Title/Position  

 

 

 

PREPARER’S CERTIFICATION 
 

“The selection, sizing and design of stormwater treatment and other stormwater quality and quantity control 

measures in this plan meet the requirements of Regional Water Quality Control Board Order No. R8-2010-0033 

and any subsequent amendments thereto.” 

 

 

 

    

Preparer’s Signature      Date 

  

Farman Shir, PE  Engineering Manager  

Preparer’s Printed Name       Preparer’s Title/Position  

 

 

  

Preparer’s Licensure:          
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Section A: Project and Site Information  

PROJECT INFORMATION 

Type of Project: Commercial 

Planning Area:  

Community Name:  

Development Name: Lake Elsinore Retail Center 

PROJECT LOCATION 

Latitude & Longitude (DMS): 33.6927, -117.33166 

Project Watershed and Sub-Watershed: Temescal Wash Watershed and Arroyo Del Torro Subwatershed 

APN(s): 377-090-009-1, 377-030-015-0, 377-030-076-5 and 377-090-029 to 032 

Map Book and Page No.: TBD 

PROJECT CHARACTERISTICS 

Proposed or Potential Land Use(s) Commercial - Wal-Mart 

Store 

Proposed or Potential SIC Code(s) TBD 

Area of Impervious Project Footprint (SF) 151,397 

Total Area of proposed Impervious Surfaces within the Project Limits (SF)/or Replacement 562,577 +/- 

Does the project consist of offsite road improvements?  Y  N 

Does the project propose to construct unpaved roads?  Y  N 

Is the project part of a larger common plan of development (phased project)?  Y  N 

EXISTING SITE CHARACTERISTICS 

Total area of existing Impervious Surfaces within the project limits (SF) 1,000 +/- 

Is the project located within any MSHCP Criteria Cell?  Y  N 

If so, identify the Cell number:  

Are there any natural hydrologic features on the project site?  Y  N 

Is a Geotechnical Report attached?  Y  N 

If no Geotech. Report, list the NRCS soils type(s) present on the site (A, B, C and/or D)  

What is the Water Quality Design Storm Depth for the project? 0.65 



7 

 

A.1 Maps and Site Plans 
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A.2 Identify Receiving Waters 

 
Table A.1 Identification of Receiving Waters 

Receiving 

Waters 
EPA Approved 303(d) List Impairments 

Designated  

Beneficial Uses 

Proximity to RARE  

Beneficial Use 

Temescal Wash Ph, Indicator bacteria 
GWR, REC1, REC2, 

WARM, WILD 

GWR, REC1, REC2, 

WARM, WILD 

Lake Elsinore 
Nutrients, Organic Enrichment/Low Dissolved Oxygen, PCBs, 

Sediment Toxicity, Unknown Toxcicity 
All 

REC1, REC2, WARM, 

WILD 

 

A.3 Additional Permits/Approvals required for the Project: 
Table A.2 Other Applicable Permits 

Agency Permit Required 

State Department of Fish and Game, 1602 Streambed Alteration Agreement  Y  N 

State Water Resources Control Board, Clean Water Act (CWA) Section 401 Water Quality Cert.  Y  N 

US Army Corps of Engineers, CWA Section 404 Permit  Y  N 

US Fish and Wildlife, Endangered Species Act Section 7 Biological Opinion  Y  N 

Statewide Construction General Permit Coverage  Y  N 

Statewide Industrial General Permit Coverage  Y  N 

Western Riverside MSHCP Consistency Approval (e.g., JPR, DBESP)  Y  N 

Other (please list in the space below as required) 

      
 Y  N 

 
  



9 

 

Section B: Optimize Site Utilization (LID Principles) 

Site Optimization 

The following questions are based upon Section 3.2 of the WQMP Guidance Document. Review of the 

WQMP Guidance Document will help you determine how best to optimize your site and subsequently 

identify opportunities and/or constraints, and document compliance. 

Did you identify and preserve existing drainage patterns? If so, how? If not, why? 

The existing drainage pattern for the project flows from northwesterly to southeasterly direction at 

approximately 2% gradient. Three natural drainage patterns exist on the site and collect along the 

southerly property line.  The two easterly flow paths have combined about half way through the site 

creating a natural drainage channel and outlet into the adjacent property at the most southeasterly 

corner of the site.  The site will be graded to generally follow the existing condition drainage pattern to 

minimize adverse effects to the current topography and minimize the use of import soil.  There will be no 

off-site runoff entering the project site, all off-site run-off on north of the project site will be directed 

outside of the project boundary via proposed Box culvert to the proposed detention basin/open channel 

which is located on east of project site or be conveyed via City master planned drainage system. All 

generated on-site drainage will be detained on-site below ground level. In the proposed condition, on-

site runoff will be captured and treated through on site best management practice. Multiple stormdrain 

structures are located within project boundary to capture the run-off. Bio Cells are located in the front 

parking field in addition to a grassy swale prior to discharge into the underground detention system.  

Infiltration is not feasible on this site so the proposed water quality will be handled partially with the bio 

cells/swales then the remaining will be discharge into the proposed, offsite, municipal 30” storm drain on 

Crane St.  

Did you identify and protect existing vegetation? If so, how? If not, why? 

On the existing site, approximately two-thirds of the northwestern portion of the property is vacant, 

undeveloped land covered by grasses, weeds, brush and some barren areas with exposed gravelly soils.  

Two unpaved, graded dirt access roads cross the northwestern two-thirds of the property is in a general 

east-west and a northeast-southwest orientation. The majority of the project area will be disturbed 

during construction and existing vegetation will be removed.  The proposed project will include high 

quality, drought tolerant vegetation. In addition, runoff will be directed into these landscaped areas prior 

to being directed towards the natural drainage pathway.  

Did you identify and preserve natural infiltration capacity? If so, how? If not, why? 

In the existing condition, the majority of the project site is pervious and in poor condition.  In the 

proposed condition, the project will provide pervious area covered in high quality, drought tolerant 

vegetation.  Impervious paved and roof areas will have their runoff directed to vegetated areas.  In the 

proposed condition, on-site runoff will be captured and treated through on-site best management 

practice. Bio Cells and are located in the front parking field in addition to a grassy swale prior to 

discharge into the underground detention system.  Infiltration for water quality purposes is not feasible 

on this site, so the proposed water quality will be handled partially with the bio cells/swales then the 

remaining will be discharge into the proposed, offsite, municipal 30” storm drain on Crane St.  

Did you identify and minimize impervious area? If so, how? If not, why? 
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The proposed project is designed to provide the necessary pervious/landscape coverage per local 

requirements.  To minimize the impact of the impervious areas, runoff is being directed to above ground 

vegetated areas.  The vegetated areas are designed to capture and “hold” a volume for infiltration and 

treatment, prior to runoff entering the underground storm drain system.  

 

Did you identify and disperse runoff to adjacent pervious areas? If so, how? If not, why? 

The site will be graded to generally follow the existing condition drainage pattern to minimize adverse 

effects to the current topography and minimize the use of import soil.  There will be no off-site runoff 

entering the project site, and all generated on-site drainage will be detained on-site below ground level. 

An open channel will be constructed along the eastern property line and will handle the 100-year, 3hr 

storm event, flow will be conveyed via an underground 3’x18’ concrete box culvert crossing under 

Cambern Ave. The box culvert will connect to the proposed inlet structure, which collects the sheet-flow 

runoff from the north side of Cambern Ave. and connect to the north end of the proposed open channel. 

The open channel has (4) 3” dewatering pipes at the bottom of the channel. These dewatering pipes will 

discharge through the curb along Third St. The dewatering pipes’ sole function is to dewater the open 

channel after the end of a storm event. The amount of discharge is insignificant compared to the 

discharge from the spillways. 

The ponding associated with the runoff flowing towards Cambern Avenue and backing up on the north-

east side of Cambern Ave will be eliminated via the proposed oversized inlet structure at the north end of 

the proposed 3’x18’ box culvert.  

Currently, the properties adjacent to Cambern Ave. and Third St. experience runoff across the land during 

all rain events. However, once the proposed improvements are in-place, the small seasonal rain events, 

will be conveyed to existing CalTrans crossings via our proposed connection to the 30” system on Crane 

St and street gutter flow along Third Street, without impacting any of the adjacent properties.  

The proposed system will also significantly improve the drainage condition of the properties to the south-

west of our project, between LA Fitness and Third Street. Currently these parcels experience flooding and 

have runoff across their properties during all rain events. However, once the proposed improvements are 

in-place, the referenced properties will not have any off-site drainage flowing across their properties 

during a 2-yr rain event.  Even in a 100-yr scenario, they are subject to significantly less runoff across 

their parcels.       

The project will include full street improvements along the Third St. frontage and along a portion of Third 

St. between the project’s southern boundary and Dexter Ave. Third St. will be designed to maintain the 

current drainage pattern. Flood waters currently flow from Cambern Ave south ±680’ on Third St. and 

then cross the street and flow onto the property on east side of Third St. just southeast of the project site. 

The diversion of off-site storm water via the proposed box culvert is presented as an alternate design and 

worst case scenario should the City master planned drainage facilities not be complete prior to store 

grand opening.  This WQMP includes this design alternative but would only be utilized if the City master 

planned facilities are not complete. 

The proposed underground storage system will be used to detain a 16.77 acre contributing area. The 

entire site, minus the open channel area, will be detained in the underground storage system. A 24” 

outflow pipe will connect to the proposed 30” storm drain at Crane St. The system will be sized to handle 
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a 100-year, 3hr storm event. It will outflow a maximum 18.06 cfs to the proposed 30” storm drain in 

Crane St. 

An existing 30” storm drain terminates at the northwest corner of the intersection of Dexter Ave. and 

Crane St. A proposed 30” storm drain will connect to the existing 30” storm drain and extend north along 

Crane St to the southern property line of the project site. 

The existing 30” stormdrain flows southeast along Dexter Ave. for approximately 180’ and then south 

across Dexter Ave. Based on surface elevations, it is assumed that the 30” storm drain ultimately 

discharges to this 36” storm drain under Interstate 15.  
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Section C: Delineate Drainage Management Areas 

(DMAs) 

Table C.1 DMA Classifications 

DMA Name or ID Surface Type(s)
1
 Area (Sq. Ft.) DMA Type 

DMA -1 Mixed Surface Types 550,076 Biocell / Bio Swale & 

Underground Detention System 

DMA -2 Mixed Surface Types 66,700 Self-Treating Area 

DMA -3 Mixed Surface Types 26,066 Self-Treating Area 

    

    

    
1
Reference Table 2-1 in the WQMP Guidance Document to populate this column 

Table C.2 Type ‘A’, Self-Treating Areas 

DMA Name or ID Area (Sq. Ft.) Stabilization Type Irrigation Type (if any) 

DMA -2 66,700 Mixed Surface Types N/A 

DMA -3 26,066 Mixed Surface Types N/A 

    

    

 

Table C.3 Type ‘B’, Self-Retaining Areas 

Self-Retaining Area 

Type ‘C’ DMAs that are draining to the Self-Retaining 

Area 

DMA 

Name/ ID 

Post-project  

surface type 

Area 

(square 

feet) 

Storm 

Depth 

(inches)  
DMA Name / 

ID 

[C] from Table C.4

=  

Required Retention Depth 

(inches) 

[A] [B] [C] [D] 

       

       

       

��� = ��� +
��� ∙ ���

�	�
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Table C.4 Type ‘C’, Areas that Drain to Self-Retaining Areas 

DMA Receiving Self-Retaining DMA 

D
M

A
 N

a
m

e
/ 

ID
 

A
re

a
  

(s
q

u
a

re
 f

e
e

t)
 

P
o

st
-p

ro
je

ct
  

su
rf

a
ce

 t
y

p
e

 

R
u

n
o

ff
 

fa
ct

o
r 

Product 

DMA name /ID 

Area (square 

feet) Ratio  

[A] [B] [C] = [A] x [B]  [D] [C]/[D] 

        

        

        

        

 

Table C.5 Type ‘D’, Areas Draining to BMPs 

DMA Name or ID BMP Name or ID 

  

  

  

  

  

Note: More than one drainage management area can drain to a single LID BMP, however, one 

drainage management area may not drain to more than one BMP. 
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Section D: Implement LID BMPs 

D.1 Infiltration Applicability  

Is there an approved downstream ‘Highest and Best Use’ for stormwater runoff (see discussion in 

Chapter 2.4.4 of the WQMP Guidance Document for further details)?   Y  N 

If yes has been checked, Infiltration BMPs shall not be used for the site. If no, continue working through 

this section to implement your LID BMPs. It is recommended that you contact your Co-Permittee to 

verify whether or not your project discharges to an approved downstream ‘Highest and Best Use’ 

feature. 

 

Geotechnical Report 

A Geotechnical Report or Phase I Environmental Site Assessment may be required by the Co-permittee 

to confirm present and past site characteristics that may affect the use of Infiltration BMPs. In addition, 

the Co-Permittee, at their discretion, may not require a geotechnical report for small projects as 

described in Chapter 2 of the WQMP Guidance Document. If a geotechnical report has been prepared, 

include it in Appendix 3. In addition, if a Phase I Environmental Site Assessment has been prepared, 

include it in Appendix 4. 

Is this project classified as a small project consistent with the requirements of Chapter 2 of the WQMP 

Guidance Document?  Y  N 

Infiltration Feasibility 

Table D.1 below is meant to provide a simple means of assessing which DMAs on your site support 

Infiltration BMPs and is discussed in the WQMP Guidance Document in Chapter 2.4.5. Check the 

appropriate box for each question and then list affected DMAs as applicable. If additional space is 

needed, add a row below the corresponding answer.  

Table D.1 Infiltration Feasibility 

Does the project site… YES NO 

…have any DMAs with a seasonal high groundwater mark shallower than 10 feet?  x 

          If Yes, list affected DMAs:   

…have any DMAs located within 100 feet of a water supply well?  x 

          If Yes, list affected DMAs:   

…have any areas identified by the geotechnical report as posing a public safety risk where infiltration of 

stormwater could have a negative impact? 

 x 

          If Yes, list affected DMAs:   

…have measured in-situ infiltration rates of less than 1.6 inches / hour? x  

          If Yes, list affected DMAs: Entire project area, Infiltration is not feasible for this project. Refer to 

Geotechnical report by Moore Twining Associates, Inc. dated July 8, 2011 

  

…have significant cut and/or fill conditions that would preclude in-situ testing of infiltration rates at the final 

infiltration surface? 

 x 

          If Yes, list affected DMAs:   

…geotechnical report identify other site-specific factors that would preclude effective and safe infiltration?  x 

          Describe here:    

If you answered “Yes” to any of the questions above for any DMA, Infiltration BMPs should not be used 

for those DMAs and you should proceed to the assessment for Harvest and Use below. 
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D.2 Harvest and Use Assessment 

Please check what applies: 

� Reclaimed water will be used for the non-potable water demands for the project. 

� Downstream water rights may be impacted by Harvest and Use as approved by the Regional 

Board (verify with the Co-permittee).  

 The Design Capture Volume will be addressed using Infiltration Only BMPs. In such a case, 

Harvest and Use BMPs are still encouraged, but it would not be required if the Design Capture 

Volume will be infiltrated or evapotranspired.  

If any of the above boxes have been checked, Harvest and Use BMPs need not be assessed for the site. If 

neither of the above criteria applies, follow the steps below to assess the feasibility of irrigation use, 

toilet use and other non-potable uses (e.g., industrial use). 

 

Irrigation Use Feasibility (Not Applicable) 

Complete the following steps to determine the feasibility of harvesting stormwater runoff for Irrigation 

Use BMPs on your site: 

Step 1: Identify the total area of irrigated landscape on the site, and the type of landscaping used. 

 Total Area of Irrigated Landscape: N/A 

 Type of Landscaping (Conservation Design or Active Turf):  

Step 2: Identify the planned total of all impervious areas on the proposed project from which runoff 

might be feasibly captured and stored for irrigation use. Depending on the configuration of 

buildings and other impervious areas on the site, you may consider the site as a whole, or 

parts of the site, to evaluate reasonable scenarios for capturing and storing runoff and 

directing the stored runoff to the potential use(s) identified in Step 1 above.  

 Total Area of Impervious Surfaces: N/A 

Step 3: Cross reference the Design Storm depth for the project site (see Exhibit A of the WQMP 

Guidance Document) with the left column of Table 2-3 in Chapter 2 to determine the 

minimum area of Effective Irrigated Area per Tributary Impervious Area (EIATIA). 

 Enter your EIATIA factor: N/A 

Step 4: Multiply the unit value obtained from Step 3 by the total of impervious areas from Step 2 to 

develop the minimum irrigated area that would be required.  

 Minimum required irrigated area: N/A 

Step 5: Determine if harvesting stormwater runoff for irrigation use is feasible for the project by 

comparing the total area of irrigated landscape (Step 1) to the minimum required irrigated 

area (Step 4). 

 

Minimum required irrigated area (Step 4) Available Irrigated Landscape (Step 1) 

N/A N/A 
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Toilet Use Feasibility 

Complete the following steps to determine the feasibility of harvesting stormwater runoff for toilet 

flushing uses on your site: 

Step 1: Identify the projected total number of daily toilet users during the wet season, and account 

for any periodic shut downs or other lapses in occupancy: 

 Projected Number of Daily Toilet Users: N/A 

 Project Type: N/A 

Step 2: Identify the planned total of all impervious areas on the proposed project from which runoff 

might be feasibly captured and stored for toilet use.  Depending on the configuration of 

buildings and other impervious areas on the site, you may consider the site as a whole, or 

parts of the site, to evaluate reasonable scenarios for capturing and storing runoff and 

directing the stored runoff to the potential use(s) identified in Step 1 above.  

 Total Area of Impervious Surfaces: N/A 

Step 3: Enter the Design Storm depth for the project site (see Exhibit A) into the left column of Table 

2-1 in Chapter 2 to determine the minimum number or toilet users per tributary impervious 

acre (TUTIA). 

 Enter your TUTIA factor: N/A 

Step 4: Multiply the unit value obtained from Step 3 by the total of impervious areas from Step 2 to 

develop the minimum number of toilet users that would be required.  

 Minimum number of toilet users: N/A 

Step 5: Determine if harvesting stormwater runoff for toilet flushing use is feasible for the project by 

comparing the Number of Daily Toilet Users (Step 1) to the minimum required number of 

toilet users (Step 4). 

 

Minimum required Toilet Users (Step 4) Projected number of toilet users (Step 1) 

N/A N/A 

 

Other Non-Potable Use Feasibility 

Are there other non-potable uses for stormwater runoff on the site (e.g. industrial use)? See Chapter 2 

of the Guidance for further information.  If yes, describe below. If no, write N/A. 

N/A 

Step 1: Identify the projected average daily non-potable demand, in gallons per day, during the wet 

season and accounting for any periodic shut downs or other lapses in occupancy or operation. 

 Average Daily Demand: N/A 

Step 2: Identify the planned total of all impervious areas on the proposed project from which runoff 

might be feasibly captured and stored for the identified non-potable use. Depending on the 

configuration of buildings and other impervious areas on the site, you may consider the site as 

a whole, or parts of the site, to evaluate reasonable scenarios for capturing and storing runoff 

and directing the stored runoff to the potential use(s) identified in Step 1 above.  

 Total Area of Impervious Surfaces: N/A 
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Step 3: Enter the Design Storm depth for the project site (see Exhibit A) into the left column of Table 

2-3 in Chapter 2  to determine the minimum demand for non-potable uses per tributary 

impervious acre. 

 Enter the factor from Table 2-3: N/A 

Step 4: Multiply the unit value obtained from Step 4 by the total of impervious areas from Step 3 to 

develop the minimum number of gallons per day of non-potable use that would be required.  

 Minimum required use: N/A 

Step 5: Determine if harvesting stormwater runoff for other non-potable use is feasible for the project 

by comparing the Number of Daily Toilet Users (Step 1) to the minimum required number of 

toilet users (Step 4). 

 

Minimum required non-potable use (Step 4) Projected average daily use (Step 1) 

N/A N/A 

 

If Irrigation, Toilet and Other Use feasibility anticipated demands are less than the applicable minimum 

values, Harvest and Use BMPs are not required and you should proceed to utilize LID Bioretention and 

Biotreatment, unless a site-specific analysis has been completed that demonstrates technical 

infeasibility as noted in D.3 below. 

 

D.3 Bioretention and Biotreatment Assessment 

Other LID Bioretention and Biotreatment BMPs as described in Chapter 2.4.7 of the WQMP Guidance 

Document are feasible on nearly all development sites with sufficient advance planning. 

Select one of the following: 

 LID Bioretention/Biotreatment BMPs will be used for some or all DMAs of the project as noted 

below in Section D.4 (note the requirements of Section 3.4.2 in the WQMP Guidance 

Document). 

� A site-specific analysis demonstrating the technical infeasibility of all LID BMPs has been 

performed and is included in Appendix 5. If you plan to submit an analysis demonstrating the 

technical infeasibility of LID BMPs, request a pre-submittal meeting with the Copermittee to 

discuss this option.  Proceed to Section E to document your alternative compliance measures. 
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D.4 Feasibility Assessment Summaries 
 
Table D.2 LID Prioritization Summary Matrix 

DMA 

Name/ID 

LID BMP Hierarchy No LID 

(Alternative 

Compliance) 1. Infiltration 2. Harvest and use 3. Bioretention 4. Biotreatment 

DMA-1      

DMA-2      

DMA-3      

      

      

      

 

LID BMP’s are proposed for all DMA’s. Refer to WQ-1 Plan for location of Proposed BMPs 
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D.5 LID BMP Sizing  

 
Table D.3 DCV Calculations for LID BMPs 

DMA 

Type/ID 

DMA Area 

(square 

feet) 

Post-

Project 

Surface 

Type 

Effective 

Impervious 

Fraction, If 

DMA 
Runoff 
Factor 

DMA Areas 

x Runoff 

Factor 

Enter BMP Name / Identifier Here 

 
 [A]  [B] [C] [A] x [C] 

 DMA -1 550,076 Mixed 

Surface 

Types  

0.85  0.66  363,050  

Design 

Storm 

Depth 

(in) 

Design Capture 

Volume, VBMP 

(cubic feet) 

Proposed 

Volume 

on Plans 

(cubic 

feet) 

 DMA -2 66,700 Mixed 

Surface 

Types  

 0.15 0.14  9,338  

 DAM- 3 26,066 Mixed 

Surface 

Types  

 0.15 0.14  3,649 

 

            

            

           

 
642,842 

 
376,037 0.65 20,369 [G] 

[B], [C] is obtained as described in Section 2.3.1 of the WQMP Guidance Document 

[E] is obtained from Exhibit A in the WQMP Guidance Document 

[G] is obtained from a design procedure sheet, such as in LID BMP Design Handbook and placed in Appendix 6 
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Section E: Alternative Compliance (LID Waiver Program) 

LID BMPs are expected to be feasible on virtually all projects. Where LID BMPs have been demonstrated 

to be infeasible as documented in Section D, other Treatment Control BMPs must be used (subject to 

LID waiver approval by the Copermittee). Check one of the following Boxes: 

 LID Principles and LID BMPs have been incorporated into the site design to fully address all 

Drainage Management Areas. No alternative compliance measures are required for this project 

and thus this Section is not required to be completed. 

- Or    - 

� The following Drainage Management Areas are unable to be addressed using LID BMPs. A site-

specific analysis demonstrating technical infeasibility of LID BMPs has been approved by the Co-

Permittee and included in Appendix 5. Additionally, no downstream regional and/or sub-

regional LID BMPs exist or are available for use by the project. The following alternative 

compliance measures on the following pages are being implemented to ensure that any 

pollutant loads expected to be discharged by not incorporating LID BMPs, are fully mitigated. 
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E.1 Identify Pollutants of Concern 

Utilizing Table A.1 from Section A above which noted your project’s receiving waters and their 

associated EPA approved 303(d) listed impairments, cross reference this information with that of your 

selected Priority Development Project Category in Table E.1 below. If the identified General Pollutant 

Categories are the same as those listed for your receiving waters, then these will be your Pollutants of 

Concern and the appropriate box or boxes will be checked on the last row.  The purpose of this is to 

document compliance and to help you appropriately plan for mitigating your Pollutants of Concern in 

lieu of implementing LID BMPs. 

 
Table E.1 Potential Pollutants by Land Use Type 

Priority Development 
Project Categories and/or 
Project Features (check those 
that apply) 

General Pollutant Categories 

Bacterial 
Indicators 

Metals Nutrients Pesticides 
Toxic 
Organic 
Compounds 

Sediments 
Trash & 
Debris 

Oil & 
Grease 

 Detached Residential 
Development  P N P P N P P P 

 Attached Residential 
Development  P N P P N P P P(2) 

 Commercial/Industrial 
Development P(3) P P(1) P(1) P(5) P(1) P P 

 Automotive Repair 
Shops N P N N P(4, 5) N P P 

 
Restaurants  
(>5,000 ft2) 

P N N N N N P P 

 
Hillside Development  
(>5,000 ft2) 

P N P P N P P P 

 
Parking Lots  
(>5,000 ft2) 

P(6) P P(1) P(1) P(4) P(1) P P 

 Retail Gasoline Outlets N P N N P N P P 

Project Priority Pollutant(s) 
of Concern         

P = Potential  
N = Not Potential  
(1) A potential Pollutant if non-native landscaping exists or is proposed onsite; otherwise not expected 
(2) A potential Pollutant if the project includes uncovered parking areas; otherwise not expected 
(3) A potential Pollutant is land use involving animal waste 

(4) Specifically petroleum hydrocarbons 
(5) Specifically solvents 
(6) Bacterial indicators are routinely detected in pavement runoff  
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E.2 Stormwater Credits 

Projects that cannot implement LID BMPs but nevertheless implement smart growth principles are 

potentially eligible for Stormwater Credits. Utilize Table 3-8 within the WQMP Guidance Document to 

identify your Project Category and its associated Water Quality Credit. If not applicable, write N/A.  

 

Table E.2 Water Quality Credits 

Qualifying Project Categories Credit Percentage
2
 

N/A  

  

  
Total Credit Percentage

1 
 

1
Cannot Exceed 50% 

2
Obtain corresponding data from Table 3-8 in the WQMP Guidance  Document 

 

E.3 Sizing Criteria 

 
Table E.3 Treatment Control BMP Sizing 

DMA 

Type/ID 

DMA Area 

(square 

feet) 

Post-

Project 

Surface 

Type 

Effective 

Impervious 

Fraction, If 

DMA 

Runoff 

Factor 

DMA Area 

x Runoff 

Factor 

 

Enter BMP Name / Identifier Here 

 
 [A]  [B] [C] [A] x [C]  

 DMA -1 550,076  Mixed 

Surface 

Types  

0.85  0.66  363,050 

Design 

Storm 

Depth 

(in) 

Minimum 

Design 

Capture 

Volume or 

Design Flow 

Rate (cubic 

feet or cfs) 

 

 

Total Storm 

Water 

Credit % 

Reduction 

 

Proposed 

Volume 

or Flow 

on Plans 

(cubic 

feet or 

cfs) 

 DMA -2 66,700 

  

Mixed 

Surface 

Types  

 0.15 0.14  9,338  

 DAM- 3 26,066  Mixed 

Surface 

Types  

 0.15 0.14  3,649  

            

            

            

 
642,842 

 
376,037 0.65 20,369 [F] X (1-[H]) [I] 

[B], [C] is obtained as described in Section 2.3.1 from the WQMP Guidance Document 

[E] is obtained from Exhibit A in the WQMP Guidance Document 

[G] is for Flow-Based Treatment Control BMPs [G] = 43,560, for Volume-Based Control Treatment BMPs, [G] = 12 

[H] is from the Total Credit Percentage as Calculated from Table E.2 above 

[I] as obtained from a design procedure sheet from the BMP manufacturer and should be included in Appendix 6 
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E.4 Treatment Control BMP Selection 

 
Table E.4 Treatment Control BMP Selection  

Selected Treatment Control BMP 

Name or ID
1
 

Priority Pollutant(s) of 

Concern to Mitigate
2
 

Removal Efficiency 

Percentage
3 

Underground Storage   

 Sediment M 

 Nutrients M 

 Trash  H 

 Metal  M 

 Bacteria  M 

 Oil & Grease  M 

 Organic Compounds  M 

 Pesticides U 
1
 Treatment Control BMPs must not be constructed within Receiving Waters. In addition, a proposed Treatment Control BMP may 

be listed more than once if they possess more than one qualifying pollutant removal efficiency. 
2
 Cross Reference Table E.1 above to populate this column. 

3
 As documented in a Co-Permittee Approved Study and provided in Appendix 6. Refer to Riverside County – Low Impact 

Development BMP Design Handbook 

L = Low Removal Efficiency 

M = Medium Removal Efficiency 

H = High Removal Efficiency 

U = Unknown 

 

Selected Treatment Control BMP 

Name or ID
1
 

Priority Pollutant(s) of 

Concern to Mitigate
2
 

Removal Efficiency 

Percentage
3 

Bioretention   

 Sediment H 

 Nutrients (5) 

 Trash  H 

 Metal  H 

 Bacteria  H 

 Oil & Grease  H 

 Organic Compounds  H 

 Pesticides H 
1
 Treatment Control BMPs must not be constructed within Receiving Waters. In addition, a proposed Treatment Control BMP may 

be listed more than once if they possess more than one qualifying pollutant removal efficiency. 
2
 Cross Reference Table E.1 above to populate this column. 

3
 As documented in a Co-Permittee Approved Study and provided in Appendix 6. Refer to Riverside County – Low Impact  

5
 Removal rating is dependent on the soil media depth L=Min. 18” deep, M=Min. 24” deep, H=Max. 30”-36” deep.  

Development BMP Design Handbook 

L = Low Removal Efficiency 

M = Medium Removal Efficiency 

H = High Removal Efficiency 

U = Unknown 
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Section F: Hydromodification 

F.1 Hydrologic Conditions of Concern (HCOC) Analysis 

Once you have determined that the LID design is adequate to address water quality requirements, you 

will need to assess if the proposed LID Design may still create a HCOC. Review Chapters 2 and 3 

(including  Figure 3-7) of the WQMP Guidance Document to determine if your project must mitigate for 

Hydromodification impacts. If your project meets one of the following criteria which will be indicated by 

the check boxes below, you do not need to address Hydromodification at this time.  However, if the 

project does not qualify for Exemptions 1, 2 or 3, then additional measures must be added to the design 

to comply with HCOC criteria. This is discussed in further detail below in Section F.2. 

 

HCOC EXEMPTION 1: The Priority Development Project disturbs less than one acre. The Copermittee 

has the discretion to require a Project-Specific WQMP to address HCOCs on projects less than one 

acre on a case by case basis. The disturbed area calculation should include all disturbances 

associated with larger common plans of development. 
 

Does the project qualify for this HCOC Exemption?   Y  N 

If Yes, HCOC criteria do not apply. 

 

HCOC EXEMPTION 2: The volume and time of concentration
1
 of storm water runoff for the post-

development condition is not significantly different from the pre-development condition for a 2-year 

return frequency storm (a difference of 5% or less is considered insignificant) using one of the 

following methods to calculate: 

• Riverside County Hydrology Manual 

• Technical Release 55 (TR-55): Urban Hydrology for Small Watersheds (NRCS 1986), or 

derivatives thereof, such as the Santa Barbara Urban Hydrograph Method 

• Other methods acceptable to the Co-Permittee 

 

Does the project qualify for this HCOC Exemption?   Y  N 

If Yes, report results in Table F.1 below and provide your substantiated hydrologic analysis in 

Appendix 7. 

Table F.1 Hydrologic Conditions of Concern Summary 

 2 year – 24 hour 

Pre-condition Post-condition % Difference 

Time of 

Concentration 

N/A   

Volume (Cubic Feet) N/A   

1
 Time of concentration is defined as the time after the beginning of the rainfall when all portions of the drainage 

basin are contributing to flow at the outlet. 
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HCOC EXEMPTION 3: All downstream conveyance channels to an adequate sump (for 

example, Prado Dam, Lake Elsinore, Canyon Lake, Santa Ana River, or other lake, reservoir or 

naturally erosion resistant feature) that will receive runoff from the project are engineered 

and regularly maintained to ensure design flow capacity; no sensitive stream habitat areas will 

be adversely affected; or are not identified on the Co-Permittees Hydromodification 

Sensitivity Maps. 

 
Does the project qualify for this HCOC Exemption?   Y  N 

If Yes, HCOC criteria do not apply and note below which adequate sump applies to this HCOC 

qualifier: 

The run-off from generated form the project site will be treated by the proposed underground 

detention, and will discharge into the proposed, offsite, municipal 30” storm drain on Crane St. 

 

 

F.2 HCOC Mitigation 

If none of the above HCOC Exemption Criteria are applicable, HCOC criteria is considered mitigated if 

they meet one of the following conditions: 

a. Additional LID BMPS are implemented onsite or offsite to mitigate potential erosion or habitat 

impacts as a result of HCOCs. This can be conducted by an evaluation of site-specific conditions 

utilizing accepted professional methodologies published by entities such as the California 

Stormwater Quality Association (CASQA), the Southern California Coastal Water Research 

Project (SCCRWP), or other Co-Permittee approved methodologies for site-specific HCOC 

analysis. 

   

b. The project is developed consistent with an approved Watershed Action Plan that addresses 

HCOC in Receiving Waters. 

 

c. Mimicking the pre-development hydrograph with the post-development hydrograph, for a 2-

year return frequency storm. Generally, the hydrologic conditions of concern are not significant, 

if the post-development hydrograph is no more than 10% greater than pre-development 

hydrograph. In cases where excess volume cannot be infiltrated or captured and reused, 

discharge from the site must be limited to a flow rate no greater than 110% of the pre-

development 2-year peak flow.  

Be sure to include all pertinent documentation used in your analysis of the items a, b or c in Appendix 7. 
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Section G: Source Control BMPs 

Source control BMPs include permanent, structural features that may be required in your project plans 

— such as roofs over and berms around trash and recycling areas — and Operational BMPs, such as 

regular sweeping and “housekeeping”, that must be implemented by the site’s occupant or user. The 

MEP standard typically requires both types of BMPs.  In general, Operational BMPs cannot be 

substituted for a feasible and effective permanent BMP. Using the Pollutant Sources/Source Control 

Checklist in Appendix 8, review the following procedure to specify Source Control BMPs for your site: 

1. Identify Pollutant Sources: Review Column 1 in the Pollutant Sources/Source Control Checklist. 

Check off the potential sources of Pollutants that apply to your site. 

2. Note Locations on Project-Specific WQMP Exhibit: Note the corresponding requirements listed in 

Column 2 of the Pollutant Sources/Source Control Checklist. Show the location of each Pollutant 

source and each permanent Source Control BMP in your Project-Specific WQMP Exhibit located in 

Appendix 1. 

3. Prepare a Table and Narrative: Check off the corresponding requirements listed in Column 3 in the 

Pollutant Sources/Source Control Checklist. In the left column of Table G.1 below, list each potential 

source of runoff Pollutants on your site (from those that you checked in the Pollutant 

Sources/Source Control Checklist). In the middle column, list the corresponding permanent, 

Structural Source Control BMPs (from Columns 2 and 3 of the Pollutant Sources/Source Control 

Checklist) used to prevent Pollutants from entering runoff. Add additional narrative in this column 

that explains any special features, materials or methods of construction that will be used to 

implement these permanent, Structural Source Control BMPs.  

4. Identify Operational Source Control BMPs: To complete your table, refer once again to the Pollutant 

Sources/Source Control Checklist. List in the right column of your table the Operational BMPs that 

should be implemented as long as the anticipated activities continue at the site. Copermittee 

stormwater ordinances require that applicable Source Control BMPs be implemented; the same 

BMPs may also be required as a condition of a use permit or other revocable Discretionary Approval 

for use of the site. 

Table G.1 Permanent and Operational Source Control Measures 

Potential Sources of Runoff 

pollutants 

Permanent Structural Source 

Control BMPs 

Operational Source Control BMPs 

On-site storm drain inlets Locations of inlets. Maintain and periodically repaint 

or replace inlet markings.  

Provide stormwater pollution 

prevention information to new 

site owners, lessees, or operators.  

See applicable operational BMPs 

in Fact Sheet SC-44, “Drainage 

System Maintenance,” in the 

CASQA Stormwater Quality 

Handbooks at 

www.cabmphandbooks.com  

Include the following in lease 
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agreements: “Tenant shall not 

allow anyone to discharge 

anything to storm drains or to 

store or deposit materials so as to 

create a potential discharge to 

storm drains.” 

Landscape/ Outdoor Pesticide 

Use 

Show locations of native trees 

or areas of shrubs and ground 

cover to be undisturbed and 

retained.  

Show self-retaining landscape 

areas, if any.   

Show stormwater treatment 

and hydrograph modification 

management BMPs. (See 

instructions in Chapter 3, Step 5 

and guidance in Chapter 5.) 

Preserve existing native trees, 

shrubs, and ground cover to the 

maximum extent possible.  

Design landscaping to minimize 

irrigation and runoff, to promote 

surface infiltration where 

appropriate, and to minimize the 

use of fertilizers and pesticides 

that can contribute to stormwater 

pollution.   

Where landscaped areas are used 

to retain or detain stormwater, 

specify plants that are tolerant of 

saturated soil conditions.  

Consider using pest-resistant 

plants, especially adjacent to 

hardscape.   

To insure successful 

establishment, select plants 

appropriate to site soils, slopes, 

climate, sun, wind, rain, land use, 

air movement, ecological 

consistency, and plant 

interactions. 

I.  Outdoor storage of 

equipment or materials. (See 

rows J and K for source control 

measures for vehicle cleaning, 

repair, and maintenance.) 

Show any outdoor storage 

areas, including how materials 

will be covered. Show how areas 

will be graded and bermed to 

prevent run-on or run-off from 

area.   

Storage of non-hazardous 

liquids shall be covered by a 

roof and/or drain to the sanitary 

sewer system, and be contained 

by berms, dikes, liners, or vaults.   

Storage of hazardous materials 

and wastes must be in 

compliance with the local 

hazardous materials ordinance 

and a Hazardous Materials 

Include a detailed description of 

materials to be stored, storage 

areas, and structural features to 

prevent pollutants from entering 

storm drains.  

Where appropriate, reference 

documentation of compliance 

with the requirements of 

Hazardous Materials Programs 

for:  

-Hazardous Waste Generation  

-Hazardous Materials Release 

Response and Inventory   

-California Accidental Release 

(CalARP)   
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Management Plan for the site.   
 -Aboveground Storage Tank   

 -Uniform Fire Code Article 80 

Section 103(b) & (c) 1991   

 -Underground Storage Tank   

www.cchealth.org/groups/hazmat 

/  

   

Fuel Dispensing Areas Fueling areas shall have 

impermeable floors (i.e., 

Portland cement concrete or 

equivalent smooth impervious 

surface) that are: a) graded at 

the minimum slope necessary to 

prevent ponding; and b) 

separated from the rest of the 

site by a grade break that 

prevents run-on of stormwater 

to the maximum extent 

practicable.   

Fueling areas shall be covered 

by a canopy that extends a 

minimum of ten feet in each 

direction from each pump.  

[Alternative: The fueling area 

must be covered and the cover’s 

minimum dimensions must be 

equal to or greater than the 

area within the grade break or 

fuel dispensing area 1.]  The 

canopy [or cover] shall not drain 

onto the fueling area. 

The property owner shall dry 

sweep the fueling area routinely.  

See the Fact Sheet SD-30 , 

“Fueling Areas” in the CASQA 

Stormwater Quality Handbooks at 

www.cabmphandbooks.com 

Miscellaneous Drain or Wash 

Water or Other Sources 

-Roofing, gutters, and trim. 

 Avoid roofing, gutters, and trim 

made of copper or other 

unprotected metals that may 

leach into runoff. 

P.  Plazas, sidewalks, and 

parking lots. 

 Sweep plazas, sidewalks, and 

parking lots regularly to prevent 

accumulation of litter and debris. 

Collect debris from pressure 

washing to prevent entry into the 

storm drain system. Collect wash 

water containing any cleaning 

agent or degreaser and discharge 

to the sanitary sewer not to a 

storm drain. 
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Section H: Construction Plan Checklist 

Populate Table H.1 below to assist the plan checker in an expeditious review of your project. The first 

two columns will contain information that was prepared in previous steps, while the last column will be 

populated with the corresponding plan sheets. This table is to be completed with the submittal of your 

final Project-Specific WQMP. 

Table H.1 Construction Plan Cross-reference 

BMP No. or ID BMP Identifier and Description Corresponding Plan Sheet(s) 

Underground 

Storage 

See WQMP Plan for location 
See WQMP Plan for location 

Bioretention See WQMP Plan for locations See WQMP Plan for locations 

   

   

 

Note that the updated table — or Construction Plan WQMP Checklist — is only a reference tool to 

facilitate an easy comparison of the construction plans to your Project-Specific WQMP. Co-Permittee 

staff can advise you regarding the process required to propose changes to the approved Project-Specific 

WQMP. 
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Section I: Operation, Maintenance and Funding 

The Copermittee will periodically verify that Stormwater BMPs on your site are maintained and continue 

to operate as designed. To make this possible, your Copermittee will require that you include in 

Appendix 9 of this Project-Specific WQMP: 

1. A means to finance and implement facility maintenance in perpetuity, including replacement 

cost.  

2. Acceptance of responsibility for maintenance from the time the BMPs are constructed until 

responsibility for operation and maintenance is legally transferred. A warranty covering a 

period following construction may also be required. 

3. An outline of general maintenance requirements for the Stormwater BMPs you have selected. 

4. Figures delineating and designating pervious and impervious areas, location, and type of 

Stormwater BMP, and tables of pervious and impervious areas served by each facility. Geo-

locating the BMPs using a coordinate system of latitude and longitude is recommended to 

help facilitate a future statewide database system. 

5. A separate list and location of self-retaining areas or areas addressed by LID Principles that do 

not require specialized O&M or inspections but will require typical landscape maintenance as 

noted in Chapter 5, pages 85-86, in the WQMP Guidance. Include a brief description of typical 

landscape maintenance for these areas. 

Your local Co-Permittee will also require that you prepare and submit a detailed Stormwater BMP 

Operation and Maintenance Plan that sets forth a maintenance schedule for each of the Stormwater 

BMPs built on your site. An agreement assigning responsibility for maintenance and providing for 

inspections and certification may also be required. 

Details of these requirements and instructions for preparing a Stormwater BMP Operation and 

Maintenance Plan are in Chapter 5 of the WQMP Guidance Document. 

 

Maintenance Mechanism: Refer to Appendix 9 for BMP Operation and Maintenance Plan Requirements 

Will the proposed BMPs be maintained by a Home Owners’ Association (HOA) or Property Owners 

Association (POA)? 

 Y  N 

 

Include your Operation and Maintenance Plan and Maintenance Mechanism in Appendix 9. Additionally, 

include all pertinent forms of educational materials for those personnel that will be maintaining the 

proposed BMPs within this Project-Specific WQMP in Appendix 10. 

 

“This section will be completed and addressed at the time of the final WQMP Submittal” 
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Appendix 1:  Maps and Site Plans 
Location Map, WQMP Site Plan and Receiving Waters Map 
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Appendix 2:  Construction Plans 

Grading and Drainage Plans 
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Appendix 3:  Soils Information 

Geotechnical Study and Other Infiltration Testing Data 

 



 

 

DRAFT

INITIAL GEOTECHNICAL ENGINEERING INVESTIGATION REPORT

PROPOSED WALMART STORE #2077-06

SOUTHWEST CORNER OF CENTRAL AVENUE (ROUTE 74) 

AND CAMBERN AVENUE 

LAKE ELSINORE, CALIFORNIA

Project Number: D82109.01

For:

Greenberg Farrow
1920 Main Street, Suite 1150

Irvine, California 92614

July 8, 2011



 

 

July 8, 2011 D82109.01-01

Greenberg Farrow
1920 Main Street, Suite 1150
Irvine, California 92614

Attention: Mr. Farman Shir

Subject: Initial Geotechnical Engineering Investigation
Proposed Walmart Store 2077-06
Southwest Corner of Central Avenue (State Route 74) and Cambern Avenue
Lake Elsinore, California

Dear Mr. Shir:

We are pleased to submit this geotechnical engineering investigation report prepared for the
proposed Walmart store to be located at the southwest corner of Central Avenue (State Route 74)
and Cambern Avenue, Lake Elsinore, California.

The contents of this report include the purpose of the investigation, scope of services, background
information, investigative procedures, our findings, evaluation, conclusions, and recommendations.
It is recommended that those portions of the plans and specifications that pertain to earthwork,
pavements and foundations be reviewed by Moore Twining Associates, Inc. (Moore Twining) to
determine if they are consistent with our recommendations. 

We appreciate the opportunity to be of service to Greenberg Farrow.  If you have any questions
regarding this report, or if we can be of further assistance, please contact us at your convenience at
800-268-7021.

Sincerely,
MOORE TWINING ASSOCIATES, INC.

DRAFT

Dean B. Ledgerwood II, PG
Project Geologist
Geotechnical Engineering Division



EXECUTIVE SUMMARY

This report presents the results of a geotechnical engineering investigation for the proposed Walmart
Store #2077-66 to be located at the southwest corner of Central Avenue (Route 74) and Cambern
Avenue in Lake Elsinore, California. 

It is our understanding that the proposed development will include construction of a new Walmart
store comprising approximately 155,410 square feet in plan view dimension.  It is anticipated that
the proposed construction will consist of concrete masonry unit (CMU) bearing walls, interior steel
columns and a steel frame roof structure with a concrete slab-on-grade floor. 

The proposed development will include asphaltic concrete parking and drive aisles, Portland cement
concrete pavements, underground utilities, and isolated landscape areas.  Also, it is our
understanding that a 96 inch diameter stormwater culvert is proposed east of the proposed Walmart
Store, extending south along the eastern site boundary to be tied into the proposed stormwater
detention basin to be located near the southern property line.

At the time of our field exploration, the subject site comprised a combination of vacant field and
developed property.  In general, the north to northwestern two-thirds of the property is vacant,
undeveloped land and is covered by grasses, weeds, brush and some barren areas with exposed
gravelly soils. 

The south to southeastern one-third of the property were occupied by four (4) residential properties
and vacant land covered by eucalyptus trees.  The four (4) residential properties have access from
the northwest side of Third Street.  Four (4) single story, single family homes were noted throughout
the existing residential development.  In addition, several old trailers, trash debris, old tires, fencing
debris were noted throughout the residential areas.  The remainder of the residential properties are
covered by gravelly soils, weeds, and mature tall eucalyptus trees. 

Based on our review of the preliminary site topographic map/grading plan provided by Greenberg
Farrow, the site gently slopes descending from north to the south, with site elevations ranging from
approximately 1,317 feet above mean sea level (AMSL) in the northern portion of the site to about
1,298 feet AMSL in the southern portion.

Based on an approximate finish floor elevation of 1,306 feet AMSL and our review of the
topographic survey plan provided, it is anticipated that cuts up to 3 feet and fills up to 7 feet would
be required within the proposed building pad to achieve final pad grade elevations. 

From June 27, 2007 through June 30, 2011,  a total of sixty six (66) soil borings were drilled
throughout the proposed building pad, parking, and outlot pad areas.   The test borings were drilled
under the direction of a Moore Twining Professional Geologist using a truck mounted, CME-75 drill
rig equipped with 6 5/8 outside diameter hollow stem augers.  Twelve (12) of the sixty six (66) test
borings were drilled throughout the building pad area to depths ranging from about 20 feet to 50 feet
below existing site grade elevations (a minimum of 20 feet below final anticipated pad grade).  The
remaining fifty four (54) test borings were drilled at an approximate 100 foot grid spacing,
throughout the pavement areas, outlot pad area, and storm water detention basin areas to the depths
ranging from 10 feet to 15 feet BSG (a minimum of 10 feet below final anticipated site grades).



EXECUTIVE SUMMARY (Continued)

The near surface soils encountered generally consisted of near surface silty sands from the surface
to depths ranging from 1 foot to about 8½ feet BSG.  Below the near surface sands, interbedded
layers of sandy silty clays, lean clays, clayey sands, sandy silts, poorly graded sands with silt, and
silty sands were encountered to the depth of approximately 45 feet BSG.  At the depth of 45 feet
BSG, Claystone Rock material was encountered to the depth of 50 feet BSG.  Below the Claystone
Rock material, Sandstone Rock material was encountered to the maximum depth explored of 51½
feet BSG.   It should be noted that poorly graded gravels were encountered in two (2) test borings,
B-7 and B-14 at the depths of 13½ and 18½ feet BSG.  In addition, the native lean clays encountered
within the upper 5 feet BSG were generally described as “slightly cemented” hardpan soils.

In addition, three (3) of the test borings conducted within the proposed building pad encountered
undocumented fill soils from the surface to depths ranging from 1 to 3½ feet BSG.  Also, two (2)
test borings conducted outside of the limits of the proposed building pad encountered undocumented
fills from the surface to depths of 2½ and 8½ feet BSG.  The undocumented fills generally consisted
of silty sand soils with trash and concrete debris.

At the time of our field exploration, groundwater was encountered in eight (8) of the sixty six (66)
test borings at depths ranging from 13a to 25 feet BSG, drilled during our June 2011 field
exploration.  Test borings B-16 was left open for a period of 24 hours.  After a period of 24 hours,
groundwater was measured at a depth of 23½  feet BSG in test boring B-16.  

In order to reduce the potential for excessive differential static settlement of foundations, it is
recommended foundations be supported on engineered fill established by over-excavation and
compaction.  Foundations supported on engineered fill as recommended in this report would reduce
estimated static total and differential static settlements to meet the Walmart requirements.

The near surface soils tested exhibited low to high compressibility, low plasticity and excellent
pavement support characteristics.

The site is not located in an Alquist-Priolo Earthquake Fault Zone.  The nearest known active or
potentially active fault is the Elsinore (Glen Ivy) Fault, located about 3.2 miles (5.1 kilometers) west
of the site. Therefore, the potential for fault rupture at the site is considered low.

Based on the boring data, total seismic settlements are estimated to range from about 1.5 inches to
2.5 inches based on the design earthquake.  Thus, a differential seismic settlement of up to 1.25
inches in 40 feet was estimated.

Chemical testing of soil samples indicated the soils exhibit a “corrrosive” to “moderately corrosive”
corrosion potential and a negligible potential for sulfate attack on concrete placed in contact with the
near surface soils.

This executive summary should not be used for design or construction and should be reviewed in
conjunction with the attached report.  
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DRAFT

INITIAL GEOTECHNICAL ENGINEERING INVESTIGATION REPORT

PROPOSED WALMART STORE #2077-06

SOUTHWEST CORNER OF CENTRAL AVENUE (ROUTE 74) 

AND CAMBERN AVENUE 

LAKE ELSINORE, CALIFORNIA

Project Number: D82109.01

1.0 INTRODUCTION

This report presents the results of a geotechnical engineering investigation for the proposed Walmart
Store to be located at the southwest corner of Central Avenue (Route 74) and Cambern Avenue in
Lake Elsinore, California.  Moore Twining Associates, Inc. (Moore Twining) was authorized by
Greenberg Farrow to perform this geotechnical engineering investigation.

The contents of this report include the purpose of the investigation and the scope of services
provided.  The site history, previous studies, site description, and anticipated construction are
discussed.  In addition, a description of the investigative procedures used and the subsequent findings
obtained are presented.  Finally, the report provides an evaluation of the findings, general
conclusions, and related recommendations.  The report appendices contain the drawings (Appendix
A); the logs of borings (Appendix B); the results of laboratory tests (Appendix C); Photographic Log
(Appendix D), the Geotechnical Fact Sheet and Foundation Subsurface Preparation Note (Appendix
E), Dewatering Specifications (Appendix F), and Pavement Design Calculations (Appendix G).

The Geotechnical Engineering Division of Moore Twining, headquartered in Fresno, California,
performed the investigation.

2.0 PURPOSE AND SCOPE OF INVESTIGATION

2.1 Purpose:  The purpose of the investigation was to conduct field exploration and
laboratory testing programs, evaluate the data collected during the field and laboratory portions of
the investigation, and provide the following:

2.1.1 Evaluation of the near surface soils within the zone of influence of the
proposed foundations and slabs-on-grade;

2.1.2 Recommendations for the design and construction of asphaltic concrete and
Portland cement concrete pavements;
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2.1.3 Recommendations for 2010 California Building Code (CBC) seismic design
parameters;

2.1.4 Evaluation of the potential for liquefaction and seismic settlement;

2.1.5 Geotechnical parameters for use in design of slabs-on-grade and foundations
(e.g., soil bearing capacity and settlement), and development of lateral
resistance;

2.1.6 Recommendations for site preparation including placement, moisture
conditioning, and compaction of engineered fill soils;

2.1.7 Recommendations for temporary excavations and trench backfill; and

2.1.8 Conclusions regarding soil corrosion potential.

This report is provided specifically for the proposed improvements referenced in the Anticipated
Construction section of this report.  The recommendations provided herein are not intended for use
for off-site improvements.

This investigation did not include a geologic/seismic hazards evaluation, flood plain investigation,
environmental investigation, environmental audit, nor in-place density  tests.

2.2 Scope:  Our proposal, dated December 6, 2010 and contract amendment dated June
17, 2011, outlined the scope of our services.  The actions undertaken during the investigation are
summarized as follows.

2.2.1 A site plan, undated, untitled, provided by Greenberg Farrow, was reviewed
and is referred to in this report as the site plan. 

2.2.2 A preliminary topographic survey plan, undated, provided by Greenberg
Farrow, was reviewed.

2.2.3 The Walmart Geotechnical Investigation Specifications and Report
Requirements, dated February 7, 2011, was reviewed.

2.2.4 A visual site reconnaissance and subsurface exploration were conducted.

2.2.5 A recent online aerial photograph of the site was reviewed.
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2.2.6 Laboratory tests were conducted to determine selected physical and
engineering properties of the subsurface soils.

2.2.7 Mr. Farman Shir (Greenberg Farrow) were consulted during the investigation.

2.2.8 The data obtained from the investigation were evaluated to develop an
understanding of the subsurface soil conditions and engineering properties of
the subsurface soils.

2.2.9 This report was prepared to present the purpose and scope, background
information, field exploration procedures, findings, evaluations, conclusions,
and recommendations.

3.0 BACKGROUND INFORMATION

The site history, previous studies, existing site features, and the anticipated construction are
summarized in the following subsections.

3.1 Site History: Based on review of available on-line aerial photographs, the subject site
appears generally unchanged from 1994 to present day.  However, based on our review of a
November 2009 aerial photograph, numerous debris/soil piles were noted near the northeast corner
of the site.  The approximate location of the former debris piles are depicted on Drawing No. 2 in
Appendix A of this report.

No information relative to the Site History had been provided to Moore Twining at the time of this
investigation.  

3.2 Previous Studies: At the time of this report, it is our understanding that the Draft
Phase I report is not available for review.  When available, Moore Twining should be provided a
copy for consideration of the final geotechnical report. 

No previous engineering, geological, or environmental studies conducted for this site were not
provided for review during this investigation.  If available, these reports should be provided for
review and consideration for this project.

3.3 Site Description: The project site comprises approximately 16.85 acres and is located
at the southwest corner of Central Avenue (State Route 74) and Cambern Avenue in Lake Elsinore,
California (see Site Location Map, Drawing No. 1, Appendix A).  The subject site is bound to the
northwest by Central Avenue; to the northeast by Cambern Avenue; to the southeast by Third Street;



Proposed New Walmart Store #2077-06 D82109.01-01
SWC of Cental Avenue and Cambern Avenue
Lake Elsinore, California
July 8, 2011 Page No. 4

and to the southwest by a combination of existing single family residential and commercial
properties and vacant land with Dexter Avenue beyond.  It should be noted that Cambern Avenue
is paved with asphaltic concrete from the intersection of Central Avenue southeast for approximately
275 feet, beyond approximately 275 feet southeast of Central Avenue, Cambern continues as an
unpaved, dirt road.  Also, Third Street was noted to be an unpaved, dirt road.  

At the time of our field exploration, the subject site comprised a combination of a vacant field and
developed property.  In general, the northwestern, approximately two-thirds of the property is vacant,
undeveloped land covered by grasses, weeds, brush and some barren areas with exposed gravelly
soils.  Two unpaved, graded dirt access roads cross the northwestern two-thirds of the property in
a general east-west and a northeast-southwest orientation.  A two-foot high soil and rock berm was
noted from the intersection of Central Avenue and Cambern, extending southeast adjacent to
Cambern Avenue for approximately 800 feet.  In addition, an approximate 320 foot long, 1-foot high
soil berm was noted along the undeveloped portion of the southwestern property boundary.  Also,
a small rock pile with boulders embedded in the ground surface were noted near the northeast corner
of the site. It appears that these may be associated with the former debris piles noted in our review
of available aerial photographs.  The approximate location of the existing soil berms and former
debris piles are depicted on Drawing No. 2 in Appendix A of this report.

The southeastern, approximately one-third of the property was occupied by four (4) residential
properties and vacant land with numerous mature eucalyptus trees.  A total of four (4) single story,
single family homes were noted throughout the existing residential development.  Based on our
discussions with the property owners, the existing residential properties include on-site septic
systems.  An existing swimming pool with a maximum depth of about 8 feet was noted within the
residential property west of the intersection of Cambern Avenue and Third Avenue.  Numerous cars,
semi-trucks, and equipment such as fork lifts and a skip loader, etc., were noted throughout the
existing residential properties.  In addition, several old trailers, trash, debris, old tires, and fencing
materials were noted throughout the residential areas.  The remainder of the residential properties
are covered by gravelly soils, weeds, and mature, tall eucalyptus trees with heights estimated to be
up to 100 feet.  Also, based on our site observations the single family residence appear to be serviced
by underground water and gas utilities and over-head electric and telephone utilities. 

Underground water and gas utilities were noted along Cambern Avenue and Central Avenues.  In
addition, overhead power lines were noted along Cambern Avenue and Third Street.  Existing  fire
hydrants were noted at the intersection of Crane Street with the southwestern property boundary and
along Cambern Avenue. 

Two (2) drainage features were noted within the limits of the subject site.  An erosional drainage
feature located near the central portion of the subject site in a north-south orientation was observed
to be dry and appeared to extend to a depth of about 18 inches.  Also, a meandering erosional
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drainage feature is located near the southern portion of the subject site, in a northeast-southwest
orientation starting from Cambern Avenue through the center of the proposed Walmart building pad
area.  The southern most erosional feature was noted to be dry and appeared to extend to about 24
inches in depth.  The approximate location of the drainage features noted are depicted on Drawing
No. 2 in Appendix A of this report. 

Based on our review of the preliminary site topographic map/grading plan provided by Greenberg
Farrow, the site gently slopes descending from north to the south, with site elevations ranging from
approximately 1,317 feet above mean sea level (AMSL) in the northern portion of the site to about
1,298 feet AMSL in the southern portion.

A photographic log of the observed conditions, debris and drainage features, etc. observed at the time
of this investigation are located in Appendix D of this report.
  

3.4 Anticipated Construction: It is our understanding that the proposed development
will include construction of a new Walmart store comprising approximately 155,410 square feet in
plan view dimension.  It is anticipated that the proposed construction will consist of concrete
masonry unit (CMU) bearing walls, interior steel columns and a steel frame roof structure with a
concrete slab-on-grade floor.  Basements are not anticipated as part of the proposed construction,
however, a depressed loading dock is anticipated.  

The proposed development will include asphaltic concrete parking and drive aisles, Portland cement
concrete pavements, underground utilities, and isolated landscape areas.  In addition, it is our
understanding that three (3) proposed storm water detention basins are planned to be constructed
along the southern site boundary and within outlot pad 1 and outlot pad 2.  Also, it is our
understanding that a 96 inch diameter stormwater culvert is proposed east of the Walmart Store,
extending south along the eastern site boundary which will drain to a proposed stormwater detention
basin to be located near the southern property line.

Also, based on our review of the site plan provided, it is our understanding that a 1.15 acre Outlot
Pad and a 1.67 Outlot Pad for future development has been designated along the northern site
boundary.

Based on our review of the Walmart Geotechnical Investigation Specifications and Report
Requirements (February 7, 2011), it is our understanding that the proposed store additions will have
maximum foundation loads for column foundations of 50 kips for exterior columns and 85 kips for
interior columns.  Maximum wall loads range from 4.0 to 6.0 kips per linear foot and the estimated
maximum uniform floor slab live load is 125 pounds per square foot. 
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According to the Walmart geotechnical report requirements, the maximum allowable total
movements are ¾ inch and maximum allowable differential settlements are ½ inch (0.53 inches) in
40 feet horizontal, for wall foundations.  The maximum allowable differential settlement for interior
slabs or interior isolated footings is listed as L/500, where L is the horizontal distance in feet between
two points, such as 0.96 inches in 40 feet.  An allowable potential vertical rise of ¾ of an inch is also
specified.  For the purpose of this report, seismic settlements are considered separately in addition
to the above settlements.

At the time of preparation of this report, a grading plan was not available.  It is our understanding
the finished floor elevation of the structure is anticipated to be about 1,306 feet AMSL.  Based on
an approximate finish floor elevation of 1,306 feet AMSL and our review of the preliminary
topographic survey plan provided, it is anticipated that cuts up to 3 feet and fills up to 8 feet would
be required within the proposed building pad to achieve final pad grade elevations.  In addition, it
is anticipated that cuts and fills of approximately 3 feet and 1 feet, respectively, are required in the
proposed parking areas to achieve final site grades. 

4.0 INVESTIGATIVE PROCEDURES

The field exploration and laboratory testing programs conducted for this investigation are
summarized in the following subsections.

4.1 Field Exploration:  The field exploration consisted of a site reconnaissance, drilling
test borings, soil sampling and standard penetration tests.

4.1.1 Site Reconnaissance:  The site reconnaissance consisted of walking the site
and noting visible surface features.  The reconnaissance was conducted by a Moore Twining
Professional Geologist on June 27, 2011.  The features noted are described in the background
information section of this report.

4.1.2 Drilling Test Borings:  The depths and locations of the test borings were
selected based on the size of the proposed building, type of construction, anticipated grading, and
the subsurface soil conditions encountered with respect to Walmart’s “Geotechnical Investigation
Specifications and Report Requirements,” dated February 7, 2011.  Based on the subsurface
conditions and our familiarity with the subsurface soils in the Lake Elsinore area, a 100-foot deep
boring was not required to assess the subsurface conditions and develop recommendations for the
proposed improvements. 

Prior to drilling the test borings at the site, the area of the field exploration was marked for
Underground Service Alert.  In addition, a private utility locator was contracted to determine the
location of any underground utilities in the vicinity of the existing residences. 
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From June 27, 2007 through June 30, 2011, a total of sixty-six (66) soil borings were drilled
throughout the proposed building pad, parking, stormwater basin and outlot pad areas.  The test
borings were drilled under the direction of a Moore Twining Professional Geologist using a truck
mounted, CME-75 drill rig equipped with 6 5/8 outside diameter hollow stem augers.  Twelve (12)
of the sixty-six (66) test borings were drilled throughout the building pad area to depths ranging from
about 20 feet to 50 feet below existing site grade elevations (a minimum of 20 feet below final
anticipated pad grade).  The remaining fifty-four (54) test borings were drilled at an approximate 100
foot grid spacing, throughout the pavement areas, outlot pad area, and storm water detention basin
areas to the depths ranging from 10 feet to 15 feet BSG (a minimum of 10 feet below final
anticipated site grades).

The test borings were drilled under the direction of a Moore Twining project geologist.  The soils
encountered in the test borings were logged during drilling by a representative of our firm.  The field
soil classification was in accordance with the Unified Soil Classification System and consisted of
particle size, color, and other distinguishing features of the soil.

The presence and elevation of free water, if any, in the borings were noted and recorded during
drilling and immediately following completion of the borings.  One (1) test boring (B-16) was left
open for a minimum period of 24 hours to record static groundwater elevations.

The test boring locations were determined based on existing site features shown on the Site Plan
provided.  The test boring locations are shown on Drawing No. 2 in Appendix A.  The coordinates
for the test borings are provided in a table located in Appendix B of this report. The elevations of
the test borings were estimated  based on the elevations provided on the referenced topographic plan
provided.  The test borings were backfilled with material excavated during the drilling operations;
thus, some settlement should be anticipated at the bore hole locations. 

4.1.3 Soil Sampling:  Standard penetration tests were conducted in the test borings,
and both disturbed and relatively undisturbed soil samples were obtained.

The standard penetration resistance, N-value, is defined as the number of blows required to drive a
standard split barrel sampler into the soil.  The standard split barrel sampler has a 2-inch O.D. and
a 1d-inch inside diameter (I.D.).  The sampler is driven by a 140-pound weight free falling 30
inches.  The sampler is lowered to the bottom of the bore hole and set by driving it an initial 6
inches.  It is then driven an additional 12 inches and the number of blows required to advance the
sampler the additional 12 inches is recorded as the N–value.

Relatively undisturbed soil samples for laboratory tests were obtained by pushing or driving a
California modified split barrel ring sampler into the soil.  The soil was retained in brass rings, 2.5
inches O.D. and 1-inch in height.  The lower 6-inch portion of the samples were placed in close-
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fitting, plastic, airtight containers which, in turn, were placed in cushioned boxes for transport to the
laboratory.  Soil samples obtained were taken to Moore Twining's laboratory for classification and
testing.

Sampling using thin wall Shelby tube samplers was not conducted due to the relatively low plasticity
of the clay soils encountered, the presence of gravels and the stiff nature of the materials. 

4.2 Laboratory Testing:  The laboratory testing was programmed to determine selected
physical and engineering properties of the soils underlying the site.  The tests were conducted on
disturbed and relatively undisturbed samples representative of the subsurface soils.  At the
completion of the testing, the soil samples were retained and will be stored of a minimum of 6
months.

The results of laboratory tests are summarized in Appendix C.  These data, along with the field
observations, were used to prepare the final test boring logs in Appendix B.

4.3 Field Hydraulic Conductivity Testing:  To estimate the hydraulic conductivity
(permeability) of the near surface soils, three (3) Guelph Permeameter tests were conducted in the
native soils at depths of approximately 3 feet BSG.  The testing was conducted on June 29, 2011.
The field data are presented in Table 1 in section 6.2, “Permeability Characteristics of In-Place Soils”
of this report.

The testing was performed using a Guelph Permeameter manufactured by SoilMoisture Equipment
Corporation as described in ASTM test method D5126, “Standard Guide for Comparison of Field
Methods for Determining Hydraulic Conductivity in the Vadose Zone."  In general, the tests
consisted of excavating three (3) shallow hand auger borings within the area of the proposed
detention basins to depths of approximately 3 feet below site grades.  The apparatus consisted of a
Guelph Permeameter device.  The purpose of the Guelph Permeameter was to estimate the in place
hydraulic conductivity of the near surface soils under constant head conditions.  The locations of the
tests are identified on Drawing No. 2 in Appendix A.

5.0 FINDINGS AND RESULTS

The findings and results of the field exploration and laboratory testing are summarized in the
following subsections.

5.1 Surface Conditions:  At the time of the June 2011field exploration, the northern two-
thirds of the subject site was vacant undeveloped property.  As discussed in the Site Description
section of this report, an erosional drainage feature was noted in the central portion of the site.  In
addition, near the northeast corner of the site, scattered rock fragments were noted at the surface and
boulders were noted to be embedded in the ground surface.  Based on our review of available aerial
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photographs, numerous small debris/soil piles were noted near the northeast corner of the site.  It is
anticipated that the rock fragments and boulders observed are related to the previous fill piles.
Therefore, it is anticipated that shallow fills extending below the ground surface may be present
within these areas. The surface of the undeveloped portion of the site was noted to generally be
covered with dry native grasses.  

At the time of this investigation, the southern two-thirds of the site was a developed area with
approximately four (4) residential properties.  The residential properties included single story
structures, animal pens, hardscaping, an in-ground swimming pool, underground and over-head
utilities, scattered trash, and numerous cars, trucks, trailers, etc.  In addition, the developed
residential portion of the site was occupied by tall, mature trees.  Also, a drainage erosional feature
was noted within the southern portion of the site.  

5.2 Soil Profile: The near surface soils generallyconsisted of silty sands from the surface
to depths ranging from 1 foot to about 8½ feet BSG.  Below the near surface sands, interbedded
layers of sandy silty clays, lean clays, sandy lean clays, clayey sands, sandy silts, poorly graded sands
with silt, and silty sands were encountered to a depth of approximately 45 feet BSG.  These soils
were underlain by sedimentary rock which was encountered to the maximum depth explored of 51½
feet BSG.  It should be noted that poorly graded gravels were encountered in two (2) test borings,
B-7 and B-14 at the depths of 13½ and 18½ feet BSG.  In addition, the native lean clays and sandy
lean clays, where encountered, within the upper 5 feet BSG were generally described as “slightly
cemented” hardpan soils.

In addition, three (3) of the test borings conducted within the proposed building pad encountered
undocumented fill soils from the surface to depths ranging from 1 to 3½ feet BSG.  Also, two (2)
test borings conducted outside of the limits of the proposed building pad encountered undocumented
fills from the surface to depths of 2½ and 8½ feet BSG.  The undocumented fills encountered
generally consisted of silty sand soils with trash and concrete debris.

The foregoing is a general summary of the soil conditions encountered in the test borings drilled for
this investigation.  Detailed descriptions of the soils encountered at each test boring are presented
in the logs of borings in Appendix B.  The stratification lines in the logs represent the approximate
boundary soil types; the actual in-situ transition may be gradual.

5.3 Soil Engineering Properties: The following is a description of the soil engineering
properties as determined from our field exploration and laboratory testing.

Undocumented Silty Sand Fills: The undocumented silty sand fill soils encountered were described
as very loose to medium dense, as determined by standard penetration resistance, N-values, ranging
from 1 to 20 blows per foot.  The silty sand fills tested had a moisture content of 2 percent.
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Native Silty Sands: These soils were described as very loose to dense, as determined by standard
penetration resistance, N-values, ranging from 2 to 38 blows per foot.  Two (2) relatively undisturbed
samples indicated these soils tested have an in-place dry density of 114.3 and 116.2 pounds per cubic
foot.  These soils tested had a moisture content ranging from 2 to 11 percent.

Sandy Silty Clay:  These soils encountered were described as very soft to very stiff, as determined
by standard penetration resistance, N-values, ranging from 2 to 20 blows per foot.  Two (2) relatively
undisturbed samples indicated in-place dry densities of 107.2 and 121 pounds per cubic foot.  The
moisture content of these soil samples tested were 8 and 10 percent.  A direct shear test conducted
on these soils resulted in an internal angle of friction of 32 degrees, with 110 pounds per square foot
of cohesion.  Two (2) consolidation tests indicated that these soils had moderate to high
compressibility characteristics (about 8.5 and 16 percent consolidation under a load of 16 kips per
square foot).  Upon inundation (wetting), the samples exhibited slight collapse potential (0.1 and 1.6
percent under a load of 0.5 kips per square foot).  Atterberg tests conducted on three (3) samples
indicated plasticity indexes of 5, 6, and 7 with liquid limits of 22, 22, and 24, respectively.

Sandy Lean Clays/Lean Clays: These soils were described as soft to hard, as determined by
standard penetration resistance, N-values, ranging from 3 to 57 blows per foot.  Five (5) relatively
undisturbed samples indicated in-place dry densities ranging from 111.7 to 130.4 pounds per cubic
foot.  The moisture content of these soils tested ranged from 5 to 15 percent.  Two (2) consolidation
tests indicated low  to high compressibility characteristics (about 4.5 and 18.4 percent consolidation
under a load of 16 kips per square foot).  Upon inundation (wetting), the samples exhibited moderate
collapse potential (4.1 percent under a load of 0.5 kips per square foot) and a swell potential (2.5
percent under a load of 0.5 kips per square foot).  An atterberg limits test conducted on one (1) near
surface sample indicated theses soils tested have a plasticity index of 15 and a liquid limit of 28.  An
expansion index test conducted indicated a low expansion potential (EI=34).

Clayey Sands: These soils encountered were described as loose to very dense, as determined by
standard penetration resistance, N-values, ranging from 4 to 50 blows per foot.  The moisture content
of these soils tested were 5 percent.

Poorly Graded Gravels: Theses soils encountered were described as loose to medium dense, as
determined by standard penetration resistance, N-values, ranging from 8 to 14 blows per foot.  The
moisture content of the soils tested were 12 percent.

Poorly Graded Sands with Silt: These soils encountered were described as medium dense, as
determined by standard penetration resistance, N-values, ranging from 11 to 12.   Two (2) atterberg
limits tests conducted on these soils resulted in non plastic and no liquid limit value.
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R-Value Tests: The results of R-value tests conducted on four (4) near surface bulk samples of near
surface soils sampled from the surface to depths raging from 3½ to 5 feet BSG indicated R-values
of 40, 41, 59, and 58.

Maximum Density/Optimum Moisture: One (1) maximum density/optimum moisture test (ASTM
D1557) conducted on a near surface sample indicated a maximum dry density of 132.4 pounds per
cubic foot with an optimum moisture content of 7.5 percent.

Chemical Tests:  Chemical tests performed on three (3) near surface soil samples indicated pH
values of 7.3, 7.1, and 7.2; minimum resistivity values of 5,600, 2,400, and 6,100 ohm-centimeters;
0.0021, 0.0054, and “none detect” percent by weight concentrations of sulfate; and 0.0012, 0.0097,
and “none detect”percent by weight concentrations of chloride, respectively.

At the time of preparation of this report, the results from the top soil analysis were not available.
When complete, the top soil analysis tests will be provided.

5.4 Groundwater Conditions: At the time of our field exploration, groundwater was
encountered in eight (8) of the sixty six (66) test borings at depths ranging from 13a to 25 feet BSG,
drilled during our June 2011 field exploration.  Test boring B-16, where groundwater was initially
encountered at a depth of about 25 feet BSG, was left open for a period of 24 hours.  After a period
of 24 hours, groundwater was measured at a depth of 23½  feet BSG in test boring B-16.  

In general, groundwater was encountered at deeper depths in the north corner of the building pad
(approximately 23½ feet BSG) when compared to the southern and eastern building pad corners
(17.5 and 17.7 feet BSG, respectively).  In addition, two (2) test borings (B-7 and B-10) drilled along
the south-southwest propertyboundary, adjacent to Third Street, encountered groundwater at depths
ranging from 12.8 to 13.3 feet BSG.  Therefore, based on test borings where groundwater was
encountered, groundwater appears to be deeper in the north and west when compared to the eastern
and southern portions of the site.

Water well records were reviewed on the Department of Water Resources’ On-Line Water Well
Database website and the USGS Groundwater Watch website, however, no groundwater data could
be located for wells in the vicinity of the site. 

It should be recognized that water table elevations fluctuate with time, since they are dependent upon
seasonal precipitation, irrigation, land use, and climatic conditions as well as other factors.
Therefore, water level observations at the time of the field investigation may vary from those
encountered both during the construction phase and the design life of the project.  The evaluation
of such factors was beyond the scope of this investigation and report.
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It should be noted that shallow cemented hardpan type soils (where present) will increase the
potential for perched water from surface irrigation and stormwater that infiltrates the near surface
soils.  Due to the anticipated low permeability of the hardpan material, water may infiltrate the
surface soils and result in a perched condition on top of the hardpan materials, ponding and
migrating laterally over the top of the hardpan materials.  Perched water may reduce the drainage
capacity of the soils, increasing the potential for moisture-related problems.  Therefore, control of
surface runoff and irrigation water will be an important aspect of site development.

5.5 Climatic Conditions:  According to the Climatic Atlas of the United States,
published by the U. S. Department of Commerce, the project area receives approximately 12.06
inches of precipitation annually with the majority of the precipitation occurring during the months
of December through March. These months typically receive between 2.02 and 2.55 inches of
precipitation per month. In addition, the average daily temperature is reported to be above 32 degrees
Fahrenheit.

Based on the information provided in the Climatic Atlas of the United States, there is a high potential
that during the wet period of the year, the moisture content of surface soils will be greater than
optimum. It is anticipated that the surface soils will become unstable during compactive effort under
these conditions. Therefore, it is anticipated that wet soils could have a significant impact on site
grading/earthwork operations during the wet period of the year. 

6.0 EVALUATION

The data and methodologyused to develop conclusions and recommendations for project design and
preparation of construction specifications are summarized in the following subsections.  The
evaluation was based upon the subsurface soil conditions determined from this investigation and our
understanding of the proposed construction.  The conclusions obtained from the results of our
evaluations are described in the Conclusions section of this report.  The evaluations performed as
a part of this investigation are summarized below.

6.1 Surface Conditions and Existing Improvements to be Removed: At the time of
the field exploration in June 2011, the subject site was generally vacant in the north to northwestern
two-thirds and occupied by a total of four (4) residential properties in the south to southeastern third
of the site.  The area occupied by residences were located within a dense grove of mature eucalyptus
trees.  

Existing single family homes and associated improvements, including swimming pools, underground
utilities, septic systems, foundations, etc. are present within the southern third of the proposed
development.  All existing surface and subsurface improvements associated with the single family
homes should be removed entirely prior to development of the site, and not buried or crushed in
place.  Existing improvements (i.e. foundations, utilities, etc.,) shall be removed and the excavations
backfilled with engineered fill.
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Also, existing underground water and gas utilities were noted along Cambern Avenue and Central
Avenues and existing fire hydrants were noted at the intersection of Crane Street with the
southwestern property boundary and along Cambern Avenue.  It is anticipated that these utilities may
be located in pavement areas, drive entrances, and landscape areas.  The compaction characteristics
of existing public, underground utility trenches located within the limits of proposed improvements
are not known.  Supporting proposed improvements over trench backfill soils which were not
sufficiently compacted may result in unwanted settlement and distress to proposed improvements
(i.e. settlement of pavements, curbs, etc).  In the event records documenting the compaction of the
existing trenches are available, this information should be provided to our firm for review.  In the
event documentation of the backfill compaction is not available, in-place density testing within of
the existing backfill could be conducted.  In the event the backfill is not adequately compacted and
presents a potential for future settlement and damage to the new improvements, existing
underground utilities located in areas of proposed pavements, drive entrances, etc., which are
planned to remain in service, should be excavated and backfilled as engineered fill. 

Undocumented fills were encountered in five (5) test borings drilled during our June 2011
investigation.  The undocumented fill soils were encountered from the surface to depths ranging
from 1 to 8½ feet BSG.  The undocumented fill soils generally consisted of silty sand soils with
trash, wood, and concrete debris.   The test borings which encountered undocumented fills (B-1, B-4,
B-8, B-9, and B-19) are within the limits of the eucalyptus trees and near the single family homes
located in the southern third of the site.  Thus, undocumented fills should be anticipated during site
grading and should be removed and replaced with compacted engineered fill.  Prior to reuse of these
soils as engineered fill, the debris would need to be removed, which may require special procedures
such as screening or hand picking. 

In addition to the undocumented fill soils encountered during this investigation, cobbles and boulders
were noted at the surface near the northeastern site corner.  Based on our review of available
historical aerial photographs, numerous debris/soil piles were located near or adjacent to the area
where the embedded cobbles and boulders were noted.  Therefore, it is anticipated that the partially
buried cobbles and boulders may be associated with the former debris piles.  It is unknown whether
the former debris piles were removed from the site or spread over the native surface soils.  Therefore,
the Contractor shall anticipate the potential to encounter undocumented fills, debris, over-sized rock
material, etc., in the areas where the former debris piles were present.  The approximate location of
the former debris piles are depicted on Drawing No. 2 in Appendix A of this report.  

Erosional features were noted in the central and southern portions of the site.  The erosional features
extended east to west from Cambern Avenue to the central portion of the site and were noted to be
approximately 2 to 4 feet wide and appeared to extend to a depth of about 24 inches below adjacent
grade.  Over-excavation to the depth required to remove loose soils within the drainage features are
recommended in the Site Preparation section of this report.  It is estimated that loose soils may
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extend to approximately 1 foot below the bottom of the existing drainage feature.  The approximate
location of the erosional drainage feature are depicted on Drawing No. 2 in Appendix A of this
report.   

Removal of the eucalyptus trees and associated root systems will be an integral part of site
preparation for the proposed construction.   Based on our discussions with Mr. Carter Pierce with
J.M. Lord, Inc., it is our understanding that the root systems for eucalyptus trees may extend to
depths of 4 to 5 feet BSG and may extend laterally throughout the canopy area.  Removal of the trees
and associated root systems will be required prior to site grading.  Roots greater than 1/4 inch will
not be considered suitable for use within the on-site fill soils.  This may require special procedures,
such as screening the soils to remove roots prior to use as engineered fill and segregating and
offhauling organic materials.  The approximate limits of the areas where eucalyptus trees were noted
during our investigation are depicted on Drawing No. 2 in Appendix A of this report.

6.2 Permeability Characteristics of Near Surface Soils:  The in-place soils were tested
at three (3) locations to estimate hydraulic conductivity for the native soils.  The tests were
conducted using a Guelph Permeameter as described in ASTM D5126, “Standard Guide for
Comparison of Field Methods for Determining Hydraulic Conductivity in the Vadose Zone.” 

The field tests are used to estimate the rate of intake of water into soils under a constant water head
to determine a field saturated hydraulic conductivity.  However, it should be noted the tests do not
take into account the long term effects of subgrade saturation, silt accumulation, groundwater
influence, nor vegetation.  Accordingly, an appropriate safety factor should be applied to the test
results for use in the drainage system design for the proposed detention basins.  In addition, the
designer should evaluate the site conditions and determine that the data is appropriate for the desired
application before use.  Based on the presence of shallow stiff to hard clays, including cemented
zones within the upper 10 feet encountered within the majority of the soil borings, and the associated
poor drainage characteristics of these materials, the near surface soil characteristics are not well-
suited for long term infiltration of stormwater.  The results included in Table No. 1 below would
indicate the drainage characteristics based on the coefficients of permeability would generally be
described as “poor” (Holtz and Kovacs, an Introduction to Geotechnical Engineering, 1981).  

The results of the field tests are summarized in Table No. 1 below. 

TABLE No. 1

Results of the Hydraulic Conductivity Tests

Location Depth (Feet) Hydraulic Conductivity (cm/sec)

P-1 3 5.1 x 10-04
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Location Depth (Feet) Hydraulic Conductivity (cm/sec)

P-2 3 9.5 x 10-04

P-3 3 3.2 x 10-04

Based on review of the Natural Resources Conservation Service (NRCS) web soil survey maps, the
subject site is identified to include soils identified as Arbuckle Gravelly Loam for the majority of the
site and Garretson Gravelly Very Fine Sandy Loam for a portion of the site.  The NRCS soil survey
report indicates the drainage capacity of the limiting layer to be 0.20 inches per hour.  The NRCS
also lists estimated hydraulic conductivities of about 5 x 10-04 cm/sec to 9 x 10-04 cm/sec for the
primary surface soils.  Based on the results of our field hydraulic conductivity testing, the average
of three (3) tests conducted at 3 feet BSG indicated an average hydraulic conductivity of 5.9 x 10-04

cm/sec.

Due to the poor drainage characteristics of the near surface soils, the presence of shallow
groundwater, and the cementation noted within the near surface soils in the majority of the borings,
it would not be recommended to rely on a long term infiltration capacity for the near surface soils
for disposal of large quantities of stormwater.

6.3 Expansive Soils:  One of the potential geotechnical hazards evaluated at this site is
the expansion potential of the near surface soils.  Over time, expansive soils will experience cyclic
drying and wetting as the dry and wet seasons pass.  Expansive soils experience volumetric changes
(shrink/swell) as the moisture content of the clayey soils fluctuate.  These shrink/swell cycles can
impact foundations and lightly loaded slabs-on-grade when not designed for the anticipated
expansive soil pressures.  Expansive soils cause more damage to structures, particularly light
buildings and pavements, than anyother natural hazard, including earthquakes and floods (Jones and
Holtz, 1973).  Expansion potential may not manifest itself until months or years after construction.
The potential for damage to slabs-on-grade supported on expansive soils can be reduced by placing
non-expansive fill underlying the slabs-on-grade and extending the foundations to depths necessary
to establish a moisture cutoff.

In evaluation of the expansive soils, expansion index testing was performed on representative
samples of the near surface soils.  The expansion index testing was performed in accordance with
ASTM D4829.  The testing conducted by our firm indicated that the near surface soils had a low
expansion potential, with an expansion index value of 39.   Based on the low expansive potential of
the soils tested, recommendations for use of an imported non-expansive engineered fill below
interior and exterior slabs on grade are provided to limit the heave to the 3/4 inch vertical rise
specified by Walmart. 
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6.4 Slope Grading and Slope Setbacks: The existing soils encountered during our
investigation consisted primarily of silty sands, lean clays, and sandy lean clays, which based on our
field observations, exhibit a potential for excessive erosion as evidenced by erosional features
extending up to a depth of about 2 feet BSG.  Given the desert-type climate at the site, establishing
and maintaining adequate surface vegetation for slopes to reduce the potential for erosion would be
difficult.  The recommendations in this report have been prepared assuming the proposed slopes for
the project as part of the detention basin will not be irrigated to establish permanent rooting surface
vegetation cover.  

The depths of the proposed basins were unknown at the time of this investigation.  In order to reduce
the potential for excessive soil erosion, slope movements and related maintenance of the detention
basin side slopes, the basin slopes shall not be greater than 2½H to 1V.  If steeper basin slopes are
desired, alternative recommendations for use of selectively graded on-site soils for fill material less
susceptible to erosion, cement treating the on-site soils to be used in the exposed slope, or the use
of a protective liner could be considered.

Foundations should be setback from cut, fill, and native slopes to provide adequate foundation
support and protection against erosion and shallow slope movements.  Structures should be setback
a minimum of 15 feet from the top of descending slopes (foundations at the top of the cut, fill, or
native slopes exceeding 2½H:1V) or by a distance of 1/3 the slope height, whichever is greater.
Pavements, exterior flatwork and landscaping improvements may be placed within the setback area,
however, these improvements may be subject to damage from future slope movement or erosion.

6.5 Static Settlement and Bearing Capacity of Shallow Foundations:  The increases
in effective stress to underlying soils which can occur from new foundations and structures,
placement of fill, withdrawal of groundwater, etc. can cause vertical deformation of the soils, which
can result in damage to the overlying structure and improvements.  The differential component of
the settlement is often the most damaging.  In addition, the allowable bearing pressures of the soils
supporting the foundations were evaluated for shear and punching type failure of the soils resulting
from the imposed foundation loads.

Based on the subsurface data and laboratory testing performed as part of this report, static settlement
was estimated.  In order to reduce the potential for excessive total static and differential static
settlement of new foundations, it is recommended new foundations be supported on engineered fill
established by over-excavation and compaction.  New foundations supported on engineered fill as
recommended in this report would reduce the estimated static total and differential settlement to ¾
inch and ½ inch in 40 feet, respectively.  The static settlement estimates are based upon a net
allowable soil bearing pressure of 2,000 pounds per square foot for footings supported on engineered
fill (for dead-plus-live loads).
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The site preparation recommendations for the proposed foundations are provided in this report to
reduce static settlements to meet the Walmart Geotechnical Investigation Specifications and Report
Requirements.  The subgrade soils for support of the foundations should be prepared by over-
excavation and compaction to provide engineered fill below foundations and floor slab areas as
recommended in the site preparation section of this report to achieve the Walmart static settlement
requirements.

The net allowable soil bearing pressure is the additional contact pressure at the base of the
foundations caused by the structure.  The weight of the soil backfill and the weight of the concrete
may be neglected in design.  The net allowable soil bearing pressure was selected to satisfy the
settlement criteria and Terzaghi bearing capacity equations for spread foundations.  A minimum
factor of safety of 3 was used to determine the allowable bearing capacity based on the Terzaghi
equations.

For the purpose of design, seismic settlements should be considered in addition to the static
settlements.  Estimates of potential seismic settlement are provided in the section of this report
entitled “Liquefaction and Seismic Settlement” of this report.

6.6 Interior Slab-on-Grade Construction:  Several issues need to be considered to limit
the potential for damage to slabs during construction.  These issues include: 1) differential slab
movement at interior columns (if any); 2) aggregate base sections below the slabs, and 3)
construction equipment loads on the slabs. 

The method of slab construction at interior columns can potentially damage the overlying slabs.  In
some cases, the subgrade preparation for the slab is not continuous across the top of spread footings.
Often, the zone above the top of footings is backfilled with concrete during slab placement.  This
results in a differential slab support condition and increases differential concrete shrinkage which
often causes cracking at the soil/base-to-concrete transition.  This crack appears as an outline of the
underlying footing at the floor surface.  The potential for this type of slab cracking can be reduced
by backfilling the zone above the top of the footing and below the bottom of slabs with an approved
backfill material and/or an aggregate base section below the floor slab.  This procedure will provide
more uniform support for the slabs which should reduce the potential for cracking.

Compacted subgrade can experience instability under construction traffic loads resulting in heaving
and depressions in the subgrade during critical pours.  This condition becomes more critical during
wet winter and spring months.  A layer of aggregate base (AB) can reduce the potential for instability
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under the construction traffic.  Also, the improved support characteristics of the AB can be used in
the design of the slab sections.  Based on the soils encountered and the recommendations provided
herein for placement of aggregate base below interior slabs, a design modulus of subgrade reaction
of 150 pounds per square inch per inch may be used for design of interior slabs on grade. 

It should be noted that cranes and heavy construction equipment can impart intense loads on slabs
and pavements.  The loads from cranes and/or heavy construction equipment that may operate on
slabs or pavements should be assessed by the contractor prior to placing equipment on the slab.

6.7 Faulting and Seismic Design Coefficients:  The site is not located in an Alquist-
Priolo Earthquake Fault Zone.  The nearest known active or potentially active fault is the Elsinore
(Glen Ivy) Fault, located about 3.2 miles (5.1 kilometers) west of the site. Therefore, the potential
for fault rupture at the site is considered low.

It is our understanding that the 2010 CBC will be used for structural design.  Based on the 2010
CBC, the site is classified as a stiff soil (SD) site with standard penetration resistance, N-values
averaging between 15 and 50 blows per foot for the upper 100 feet BSG.  Considering a five percent
damped design spectral response acceleration for short period (SDS) of 1.007, the peak horizontal
ground acceleration as defined in the CBC for liquefaction analyses was estimated to be 0.40g. 

A table providing the recommended site coefficients and earthquake spectral response acceleration
values for the project site is included in the “Foundations” recommendations section of this report.

6.8 Liquefaction and Seismic Settlement:  Liquefaction and seismic settlement are
conditions that can occur under seismic shaking from earthquake events.  Liquefaction describes a
phenomenon in which a saturated, cohesionless soil loses strength during an earthquake as a result
of induced shearing strains.  Lateral and vertical movements of the soil mass, combined with loss
of bearing can result.  Shallow groundwater conditions, granular soils, higher intensity earthquakes,
and particularly long duration of ground shaking are the requisite conditions for liquefaction.

Based on our review of The Riverside County Land Information System website, the subject site is
mapped in an area shown to have a very high potential for liquefaction.  Liquefaction and seismic
settlement analyses were conducted based on soil properties revealed by test borings and the results
of laboratory testing.  Liquefaction and seismic settlement analyses were conducted using the
computer program LiquefyPro, developed by CivilTech Software.  A horizontal ground acceleration
of 0.40g (based on the 2010 California Building Code requirements) and a predominant maximum
considered earthquake magnitude of 6.8 were used for the evaluation.  The N-values generated based
on the test borings were used in the analysis.  At the time of this investigation, groundwater was
encountered at depths ranging from 13a to 25 feet BSG.  Historical groundwater data was not
available for the site at the time of this investigation, therefore, a groundwater depth of 10 feet BSG
was utilized for the liquefaction/seismic settlement analysis.  
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The results of the seismic settlement analysis indicates total seismic settlement ranging from about
1.5 inches to 2.5 inches and a differential seismic settlement of up to 1.25 inches in 40 feet.  

In the event the estimated seismic settlements are considered excessive for design of conventional
shallow foundation systems, a supplemental investigation would be recommended using CPT
soundings to conduct a more detailed assessment of liquefaction potential and to develop final
recommendations for design and preparation.  In the event the supplemental investigation indicated
the seismic settlement estimates were greater than allowed for a conventional foundation system,
recommendations for ground improvement, or alternate foundation types would be prepared.    

It has been our experience that additional field testing in the form of cone penetration tests (CPT)
may generate data which would support refined estimates of seismic settlement.  In contrast to the
drilled borings, CPT testing provides nearly continuous  penetration resistance (soil density) data and
thus a more detailed soil density and penetration resistance profile.  Since soil density strongly
impacts seismic settlement, evaluation of CPT test results generally produce refined seismic
settlement estimates when compared with data from hollow stem auger borings.   

6.9 Asphaltic Concrete (AC) Pavements:  Recommendations for asphaltic concrete
pavement structural sections are presented in the "Recommendations" section of this report.  The
structural sections were designed using the gravel equivalent method in accordance with the
California Department of Transportation (Caltrans) Highway Design Manual.  The traffic loading
data for Walmart Supercenter stores were obtained from the Walmart Geotechnical Investigation
Specifications and Report Requirements  (February 7, 2011).  The "standard duty" pavement for the
store should be designed for a life of 20 years and an ESAL (18 kips) of 15 axles per day.  This
equates to an ESAL of 109,500 for the design life of the pavement and a Traffic Index of 7.0.  The
"heavy duty" pavement should be designed for a life of 20 years and an ESAL (18 kip) of 46 axles
per day.  This equates to an ESAL of 335,800 and a Traffic Index of 8.0.  If traffic loading is
anticipated to be greater than assumed, the pavement sections should be re-evaluated.

The subgrade support characteristics of the native soils were evaluated using Resistance (R)-value
tests.  The results of the tests on samples collected indicated R-values of 40, 41, 59, and 58.  The
recommendations for asphaltic concrete pavements were prepared using an R-value of 40.

Asphaltic concrete pavement section details are described in the Recommendations Section and are
presented on Drawing No. 4 in Appendix A.

6.10 Portland Cement Concrete (PCC) Pavements:  Recommendations for Portland
Cement Concrete pavement structural sections are presented in the "Recommendation" section of
this report.  The structural section was based primarily on the Portland Cement Association’s
"Thickness Design of Highway and Street Pavements.”
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The traffic loading data for Walmart Supercenter stores were obtained from the Walmart
Geotechnical Investigation Specifications and Report Requirements (February 7, 2011).  The
"standard duty" pavement for the store should be designed for a life of 20 years and an ESAL (18
kip) of 15 axles per day.  This equates to an ESAL of 109,500 for the design life of the pavement.
The "heavy duty" pavement should be designed for a life of 20 years and an ESAL (18 kip) of 46
axles per day.  This equates to an ESAL of 335,800 for the design life of the pavement.  If traffic
loading is anticipated to be greater than assumed, the pavement sections should be re-evaluated.

The PCC pavement sections were designed for a life of 20 years, a load safety factor of 1.1, an ESAL
(18 kips) of about 15 axles per day (this equates to 109,500 ESALs for the design life of the standard
duty pavements), and an ESAL (18 kips) of about 46 axles per day (this equates to 335,800 ESALs
for the design life of the heavy duty pavements, and a modulus of rupture of 550 pounds per square
inch (compressive strength of 3,500 psi) at 28 days for concrete.  Tests performed on the native soils
indicated a correlated k-value of 175 psi/in.  A higher k-value than the subgrade k-value is provided
for this pavement section, since the concrete will be underlain by a 6-inch layer of Class 2 aggregate
base material (minimum R-value of 78).  Therefore, a k-value of 215 psi/in at the top of the
aggregate base was used in design.  PCC pavement section details are presented on Drawing No. 5
in Appendix A.

6.11 Corrosion Protection:  The risk of corrosion of construction materials relates to the
potential for soil-induced chemical reaction.  Corrosion is a naturally occurring process whereby the
surface of a metallic structure is oxidized or reduced to a corrosion product such as iron oxide (i.e.,
rust).  The metallic surface is attacked through the migration of ions and loses its original strength
by the thinning of the member.  Corrosion can eventually damage or destroy a metallic object.

Soils make up a complex environment for potential metallic corrosion.  The corrosion potential of
a soil depends on soil resistivity, texture, acidity, field moisture and chemical concentrations.  In
order to evaluate the potential for corrosion of metallic objects in contact with the onsite soils,
chemical testing of soil samples was performed by Moore Twining as part of this report.  The test
results are included in Appendix C of this report.  Conclusions regarding the corrosion potential of
the soil tested are included in the Conclusions section of this report.  If piping or concrete are placed
in contact with imported soils, these soils should be analyzed to evaluate the corrosion potential of
these soils.

If the manufacturers or suppliers cannot determine if materials are compatible with the soil corrosion
conditions, a professional consultant, i.e., a corrosion engineer, with experience in corrosion
protection should be consulted to provide design parameters.  Moore Twining does not provide
corrosion engineering services.
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6.12 Sulfate Attack of Concrete:  Degradation of concrete in contact with soils due to
sulfate attack involves complex physical and chemical processes.  When sulfate attack occurs, these
processes can reduce the durability of concrete by altering the chemical and microstructural nature
of the cement paste.  Sulfate attack is dependent on a variety of conditions including concrete
quality, exposure to sulfates in soil/groundwater and environmental factors.  The standard practice
for geotechnical engineers in evaluation of the soils anticipated to be in contact with concrete is to
perform testing to determine the sulfates present in the soils.  The test results are then compared with
the provisions of ACI 318, section 4.3 to provide guidelines for concrete exposed to sulfate-
containing solutions.  Common methods used to resist the potential for degradation of concrete due
to sulfate attack from soils include, but are not limited to the use of sulfate-resisting cements, air-
entrainment and reduced water to cement ratios.

7.0 CONCLUSIONS

Based on the data collected during the field and laboratory investigations, our geotechnical
experience in the vicinity of the project site, and our understanding of the anticipated construction,
the following general conclusions are presented.

7.1 The site is considered geotechnically suitable for the proposed construction with
regard to support of the proposed improvements, provided the recommendations
contained in this report are followed. 

7.2 The near surface soils encountered generally consisted of silty sands from the surface
to depths ranging from 1 foot to about 8½ feet BSG.  Below the near surface sands,
interbedded layers of sandy silty clays, sandy lean clays, lean clays, clayey sands,
sandy silts, poorly graded sands with silt, and silty sands were encountered to the
depth of approximately 45 feet BSG.  In addition, the near surface lean clays and
sandy lean clays, where encountered, within the upper 5 feet BSG were generally
described as “slightly cemented” hardpan soils.  Three (3) of the test borings
conducted within the proposed building pad encountered undocumented fill soils
from the surface to depths ranging from 1 to 3½ feet BSG.  Also, two (2) test borings
conducted outside of the limits of the proposed building pad encountered
undocumented fills from the surface to depths of 2½ and 8½ feet BSG.  The
undocumented fills generally consisted of silty sand soils with trash and concrete
debris.

7.3 The results of the expansion index testing indicated that the near surface sandy lean
clay soils have a low expansion potential. 

7.4 Groundwater was encountered in eight (8) borings at depths ranging from 13a to 25
feet BSG, drilled during our June 2011 field exploration.  Test boring B-16 was left
open for a period of 24 hours.  After a period of 24 hours, groundwater was measured
at a depth of 23½  feet BSG in test boring B-16.  
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7.5 Weakly cemented “hard pan” type soils were encountered within the upper 5 feet
BSG.  Based on the presence of shallow hardpan soils, perched water due to
infiltration of surface water could result.

7.6 The majority of the building pad and the southern third of the site was occupied by
many large, mature eucalyptus trees.  Removal of the trees, root structures, root balls
and organics will be a critical part of site preparation.  It is anticipated that the root
system will be extensive and may extend to the minimum depths of 4 to 5 feet BSG.
Site preparation will require removal of all existing trees, root balls roots and
organics and disposal of these materials offsite. 

  
7.7 Site preparation recommendations are provided in this report to reduce the static

settlement of new foundations to ¾ inch total and ½ inch differential in 40 feet in
accordance with the Walmart Geotechnical Investigation Specifications and Report
Requirements by supporting new foundations on engineered fill.  

7.8 Based on our evaluations from the boring data, total liquefaction seismic settlements
are estimated to range from 1.5 inches to 2.5 inches based on the design earthquake.
It is further estimated that differential seismic settlements up to 1.25 inches in 40 feet
mayresult.  Provided the foundations may be designed to tolerate the anticipated total
and differential settlements provided in this report, the use of shallow spread
foundations supported on engineered fill is considered the most economical
foundation type for the proposed construction. 

In the event the estimated seismic settlements are considered excessive for design of
conventional shallow foundation systems, a supplemental investigation would be
recommended using CPT soundings to conduct a more detailed assessment of
liquefaction potential and to develop final recommendations for design and
preparation.  In the event the supplemental investigation indicated the seismic
settlement estimates were greater than allowed for a conventional foundation system,
recommendations for ground improvement, or alternate foundation types would be
prepared. 

7.9 The site is not located in an Alquist-Priolo Earthquake Fault Zone.  Therefore, the
potential for fault rupture at the site is considered low.

7.10 Chemical testing of soil samples indicated the soils exhibit a “corrosive” to
“moderately  corrosive” corrosion potential and a negligible potential for sulfate
attack on concrete placed in contact with the near surface soils.
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8.0 RECOMMENDATIONS

Based on the evaluation of the field and laboratory data and our geotechnical experience in the
vicinity of the project, we present the following recommendations for use in the project design and
construction.  However, this report should be considered in its entirety.  When applying the
recommendations for design, the background information, procedures used, findings, evaluation, and
conclusions should be considered.  The recommended design consultation by Moore Twining are
integral to the development of construction documents.

8.1 General

8.1.1 This report has been prepared based on anticipated site grading described in
the Background Information section of this report.  When available, Moore
Twining should be provided a grading plan to verify the recommendations
provided herein are appropriate.

8.1.2 The landscape, civil, and foundation plans, when available, should be
provided to Moore Twining for review.  The recommendations presented in
this report could change depending on the proposed site improvements,
grading, etc.  Therefore, it is critical that improvement plans, when available,
be provided to Moore Twining for review. 

8.1.3 A plan should be developed to identify existing improvements which will
require removal.  As a minimum, the plans should show the existing
improvements planned for removal such as the existing structures,
foundations, septic tanks, underground utilities, etc.  These elements should
be removed in their entirety and the resulting excavations backfilled with
engineered fill.

8.1.4 A preconstruction meeting including, as a minimum, the owner, general
contractor, foundation and paving subcontractors, civil engineer, and the
construction testing laboratory should be scheduled by the general contractor
at least one week prior to the start of clearing and grubbing.  The purpose of
the meeting should be to discuss critical project issues, concerns and
scheduling.

8.1.5 The contractor is responsible for including in the base bid the costs to
perform the work required by the project plans, the project specifications, the
City of Lake Elsinore, and Riverside County, whichever is most stringent.
After review of the geotechnical report and the aforementioned documents,
the contractor(s) bidding on this project should determine if the data are
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sufficient for accurate bid purposes.  If the data are not sufficient, the
contractor should conduct, or retain a qualified geotechnical engineer to
conduct, supplemental studies and collect more data as required to prepare
accurate bids.

8.1.6 The contractor should monitor the existing improvements to remain which
are within influence of the work, such as existing improvements along
property lines.  The contractor will be required to take precautions to prevent
damage to the existing improvements and adjacent properties during
excavation.  Any damage to existing improvements should be repaired at no
cost to the owner.

8.1.7 Contractors should anticipate that subgrade instability may occur if grading
is conducted during periods of inclement weather. Where wet, unstable soil
conditions are experienced, stabilization may be achieved by use of a
geotextile fabric and compacted aggregate base, or chemical (i.e., lime,
cement, etc.) treatment.  The contractor should include in the bid the costs for
stabilization of all wet, unstable areas in accordance with the project
specifications.  No change orders will be allowed for wet weather conditions,
wet soil, soil instability, etc. or mitigation measures such as chemical
treatment, geotextile fabric, rock, soil import, etc. 

8.1.8   The Contractor should anticipate the potential for groundwater to be
encountered in excavations extending greater than 10 feet BSG.  Therefore,
it should be anticipated that shallow groundwater may be encountered during
grading and utility construction.  Contractors should anticipate the need to
provide dewatering from areas of grading, utility trench construction, etc. 
No change orders will be allowed for shallow water conditions.  A
dewatering specification is included in Appendix F of this report.

8.1.9 The Contractor should use appropriate equipment such as low pressure
equipment, steel tracks, etc. to achieve the required excavation, compaction
and site preparation to minimize rutting and subgrade instability.

8.1.10 In the event the prepared subgrade moisture conditions dry below the
recommended moisture contents, additional moisture conditioning, or
scarification, moisture conditioning and compaction would be necessary to
re-establish the required moisture contents prior to placement of aggregate
base and concrete slabs, etc.
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8.2 Site Grading and Surface Drainage

8.2.1 It is critical to develop and maintain site grades which will drain surface and
roof runoff away from foundations and floor slabs - both during and after
construction.  If any grading is conducted around the exterior of the building,
adjacent exterior finished grades should be sloped a minimum of two percent
for a distance of at least five feet away from the structure, or as necessary to
preclude ponding of water adjacent to foundations, whichever is more
stringent.  Adjacent exterior grades which are paved should be sloped at least
1 percent away from the foundations.

8.2.2 Shallow cemented “hardpan” type soils were encountered at the site which
will increase the potential for perched water from surface irrigation and
stormwater sources that infiltrate the near surface soils.  Due to the low
permeability of the “hardpan” material, water may infiltrate and result in a
perched condition, ponding and migrating laterally over the top of the
hardpan materials.  Perched water will reduce the drainage capacity of the
soils, increasing the potential for moisture-related problems.  Therefore,
providing and maintaining positive drainage collection systems, using
thickened slab edges and deepened curbs and control of surface runoff and
irrigation water will be important aspects of design and site development to
reduce the potential for moisture-related problems.

8.2.3 It is recommended that landscape planted areas, etc. not be placed adjacent
to the building foundations and/or interior slabs-on-grade.  Trees should be
setback from proposed structure at least 10 feet or a distance equal to the
anticipated drip line radius of the mature tree.  For example, if a tree has an
anticipated drip-line diameter of 30 feet, the tree should be planted at least 15
feet away (radius) from proposed or existing buildings.

8.2.4 Landscaping after construction should direct rainfall and irrigation runoff
away from the structure and should establish positive drainage of water away
from the structure.  Care should be taken to maintain a leak-free sprinkler
system.

8.2.5 The curbs where pavements meet irrigated landscape areas or uncovered open
areas should be extended to the bottom of the aggregate base section.  This
should reduce subgrade moisture from irrigation and runoff from migrating
into the base section and reducing the life of the pavements.
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8.2.6 Landscape and planter areas should be irrigated using low flow irrigation
(such as drip, bubblers or mist type emitters).  The use of plants with low
water requirements are recommended.

8.2.7 Rain gutters and roof drains should be provided, and connected directly to the
site storm drain system.  As an alternative, the roof drains should extend a
minimum of 5 feet away from the structure and the resulting runoff directed
away from the structure at a minimum of 2 percent.

8.3 Proposed Detention Basin

It is our understanding that a detention basin is planned east to southeast of the
proposed Walmart store.  The following recommendations have been prepared for
the proposed basins.  At the time of this report, exact details relative to the depth of
the proposed basins were not provided.  When available, these details should be
provided to Moore Twining for review and consideration in preparation of the final
geotechnical report.

8.3.1 In order to reduce the potential for soil erosion, slope movements and related
maintenance of the detention basin side slopes, the basin slopes shall not be
greater than 2½H to 1V and positive rooting vegetation should be established
for exposed slopes.  If steeper basin slopes are required, Moore Twining
should be contacted to provide alternative recommendations. 

8.3.2 The sidewalls of the basin will require periodic maintenance due to erosion.
Thus, erosion control should also be implemented for the side slopes of the
basin.  In addition, the exposed slope surface should be conditioned and
compacted to a minimum of 95 percent relative compaction.

8.3.3 The top of the side slopes of the basin should be graded to prevent runoff
from flowing over the top of the  slopes.  Ramps (maintenance and sediment
removal) into the basins should be protected against erosion where
concentrated runoff may drain along the ramp.

8.3.4 As a minimum, setbacks from the top of the detention basin slopes shall
conform to the requirements of the 2010 California Building Code.  This
includes setting structures and improvements a minimum distance awayfrom
the top of the slope  equal to one-third of the height (H/3) of the slope but
need not exceed 40 feet maximum.  Site work improvements such as paving
and curbs may be planned within the setback zone; however, improvements
within the setback zone may be susceptible to distress due to shallow slope
movements.
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8.4 Site Preparation

8.4.1 The Contractor should locate all on-site water wells (if any) and septic system
components.  All wells and septic systems encountered during construction
should be abandoned per state and local requirements and the project
specifications under the observation of the CTL.  The Contractor should
obtain an abandonment permit from the local environmental health
department, and issue certificates of abandonment to the owner upon
completion.  At a minimum, it is recommended that the well casings be
removed to a minimum depth of 60 inches below the finished grade and the
excavations backfilled with engineered fill.

8.4.2 Subsurface improvements such as irrigation lines (if any), former
foundations, utilities, former septic systems, pools, underground tanks, etc.,
should be removed entirely and not crushed or buried in place.  The resulting
excavations should be cleaned of all loose, organic or disturbed soils, the
exposed native soils should be scarified to a depth of 8 inches then
compacted as engineered fill. The excavation should be backfilled with
compacted engineered fill.

8.4.3 The proper removal of existing trees and their associated root structures is an
important aspect of this project and should be properly planned and
monitored.  Excavation of tree roots, root balls, etc. may require excavation
to depths of 4 to 5 feet below existing site grades.  Therefore, the contractor
should anticipate excavations to minimum depths of about 5 feet to remove
all root systems greater than about 1/4 inch in diameter and concentrations of
organics greater than 3 percent.  Soils containing organic matter such as root
clumps, roots exceeding ¼ inch in diameter, with organic contents above 3
percent should be completely removed and not used as engineered fill.
Limbs, tree branches, roots, etc. should not be disced into the soils.  These
materials should be screened or raked and hand-picked, as necessary, to
ensure proper removal of all roots and organics prior to use of the onsite soils
as engineered fill.  A tree and root removal plan should be developed by the
Contractor.  The plan should specify how the Contractor proposes to remove
the trees, roots, and organic matter generated during the removal process.
The plan should also specify how the excavations and loose soils disturbed
during this process will be addressed.  The bottom of the excavation should
extend a minimum of 12 inches below the bottom of the tree root ball and
root systems to be removed.  Upon removal, the resulting soils should be
scarified to a minimum depth of 8 inches and compacted as engineered fill
prior to backfilling operations.  The Walmart CTL should be contacted to
observe removal of the tree roots and organics as part of the site preparation.
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8.4.4 Stripping shall be conducted in all areas of existing surface vegetation and
where root systems are present.  The general depth of stripping should be
sufficiently deep to remove the root systems and organic topsoils. A
minimum stripping depth of about 4 inches is recommended. The actual
depth of stripping should be reviewed by the CTL at the time of construction.
Deeper stripping and excavation will be required to remove the root systems
of the existing trees as described in Section 8.4.3 of this report.  Stripping and
clearing of debris should extend throughout the areas of the proposed
improvements.  These materials will not be suitable for use as engineered fill;
however, stripped topsoil may be stockpiled and reused in landscape areas at
the discretion of the owner. 

8.4.5 After excavation and removal of existing trees, root systems, organics and
stripping of surface vegetation and root structures, the subgrade soils in the
proposed building area and over-build zone, shall be prepared by over-
excavation to a depth of 12 inches below improvements to be removed (i.e.
foundations, septic systems, utilities, etc.), to the depth to remove
undocumented fills (encountered to depths ranging from 1 to 8½ feet BSG),
to the depth required to remove the tree root systems (estimated to extend to
depths ranging from 4 to 5 feet BSG), to a minimum depth of 48 inches
below preconstruction site grades, to a minimum of 12 inches below the
bottom of the existing drainage features identified in this report, or to 2½  feet
below foundations, whichever provides the deeper excavation.

Over-excavation should include the entire building footprint and overbuild
zone.  The building pad is defined as the areas to be occupied by the building,
adjacent sidewalks, garden center, porches, ramps, stoops, truck wells/docks,
concrete aprons, compactor pad, etc., and to a minimum horizontal distance
of five (5) feet beyond these areas, or to a horizontal distance equal to the
depth of engineered fill at the outside edge of these improvements, whichever
is greater.  The project civil engineer should show the overbuild line on the
plans.  Slot cutting only below foundations will not be allowed.  Upon
approval of the over-excavation by the Walmart CTL, the subgrade soils at
the bottom of the over-excavation should be scarified to a depth of 12 inches,
moisture conditioned between optimum and three (3) percent above optimum
moisture content and compacted as engineered fill. 

8.4.6 For the purpose of this report, interior slabs should be underlain by 6 inches
of non-recycled Class 2 aggregate base or Crushed Aggregate Base (CAB)
over a minimum of 6 inches of imported non-expansive engineered fill over
the depth of engineered fill recommended above.  As an alternative to the use
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of an imported non-expansive engineered fill, the interior slabs on grade may
be supported on a minimum of 10 inches of non-recycled Class 2 aggregate
base or Crushed Aggregate Base (CAB) over the depth of engineered fill
recommended below foundations.

8.4.7 It is recommended that extra care be taken by the Contractor to ensure that
the horizontal and vertical extent of the over-excavation and compaction
conform to the site preparation recommendations presented in this report.
This is the sole responsibility of the Contractor.  The Contractor shall verify
in writing to the owner that the horizontal and vertical over-excavation limits
were completed in conformance with the recommendations of this report, the
project plans, and the specifications (the most stringent applies).  This
verification shall be performed bya licensed surveyor.  The licensed surveyor
shall provide a plan and cross-sections that demonstrate that the horizontal
and vertical extent of the over-excavation required by this report was
achieved.  The surveyor shall also provide a written report that states the
over-excavation was performed in accordance with the project geotechnical
engineering report.  This verification should be provided prior to requesting
pad certification or excavating for foundations.

8.4.8 After excavation and removal of existing trees, root systems, organics and
stripping of surface vegetation and root structures, the subgrade soils in areas
of proposed pavements, exterior concrete slabs or areas to receive fill outside
the building pad should be prepared by excavation to a minimum of 12 inches
below preconstruction site grades, 12 inches below the bottom of the
aggregate base, or to the depth required to remove the tree root systems
(estimated to extend to depths ranging from 4 to 5 feet BSG),  to the depth to
remove undocumented fills (encountered to depths ranging from 1 to 8½ feet
BSG), whichever is greater.  Following excavation, the exposed subgrade
soils shall be scarified to a minimum depth of 8 inches, moisture conditioned
to between optimum and three (3) percent above optimum moisture content
and compacted as engineered fill.  The subgrade preparation performed for
the new pavement and exterior slab areas should extend a minimum of 2 feet
beyond the edge of the planned improvements, or by a distance equal to the
depth of fill, whichever is greater.

8.4.9 All fill required to bring the site to final grades should be placed as
engineered fill.  In addition, all onsite soils excavated or disturbed should be
compacted as engineered fill.
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8.4.10 Open graded gravel or rock material such as ¾-inch crushed rock or ½-inch
crushed rock shall not be used on this project, including trench backfill.  In
the event an agency having jurisdiction requires the use of an open graded
rock, the open-graded rock shall be fully encapsulated in a geotextile fabric.

8.4.11 Final grading shall produce a pad ready to receive a slab-on-grade which is
smooth, planar, and resistant to rutting.  The finished pad or portion thereof
shall not depress more than one-half (½) inch under the wheels of a fully
loaded water truck, or equivalent loading.  If depressions more than one-half
(½) inch occur, the contractor shall perform remedial grading to achieve this
requirement at no cost to the owner.  In addition, the moisture content of the
final gradingshould be maintained within optimum to three (3) percent above
optimum moisture content prior to placement of AB and excavations for
footings.

8.4.12 The Contractor is responsible for the disposal of concrete, asphaltic concrete,
soil, spoils, etc. (if any) that must be exported from the site.  Individuals,
facilities, agencies, etc. may require analytical testing and other assessments
of these materials to determine if these materials are acceptable.  The
Contractor is responsible for performing the tests, assessments, etc. to
determine the appropriate method of disposal.  In addition, the Contractor is
responsible for all costs to dispose of these materials in a legal manner.

8.5 Engineered Fill

8.5.1 The on-site near surface soils encountered are predominantly silty sands with
interbedded layers of lean clay and sandy lean clay soils which exhibit
expansive characteristics.  The existing near surface soils that are free of
organics (less than 3 percent by weight), free of roots and debris, and
oversized materials greater than 3 inches in largest dimension will be suitable
for use as fill material below a depth of 6 inches below the recommended
aggregate base within the building and over-build zone and directlybelow the
aggregate base outside of the building pad preparation limits, provided they
are properly moisture conditioned and compacted.  The upper 12 inches
below interior slabs on grade should consist of 6 inches of Class 2 aggregate
base or crushed aggregate base (CAB), over 6 inches of imported, non-
expansive engineered fill.  Additional mechanical effort should be anticipated
to remove or pulverize the excavated cemented “hardpan” material and blend
it with onsite soils prior to use as engineered fill.  Oversized material should
be removed from the fill soils as necessary to establish a well-graded fill
material with a maximum particle size of 3 inches in largest dimension.  The
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Contractor should be aware that the on-site undocumented fill soils will
require processes such as hand picking or screening to remove debris and
oversized material prior to reuse as engineered fill.  If soils other than those
considered in this report are encountered, Moore Twining should be notified
to provide alternate recommendations. 

8.5.2 The compactability of the native or import soils is dependent upon the
moisture contents, subgrade conditions, degree of mixing, type of equipment,
as well as other factors.  The evaluation of such factors was beyond the scope
of this report; therefore, it is recommended that they be evaluated by the
contractor during preparation of bids and construction of the project.

8.5.3 Import fill soil (if needed) should be non-expansive, free of recycled
aggregate base materials and granular in nature with the following acceptance
criteria recommended.

Percent Passing 3-Inch Sieve 100
Percent Passing No. 4 Sieve 85 - 100
Percent Passing No. 200 Sieve 15 - 40
Plasticity Index Less than 15
Expansion Index (ASTM D4829) Less than 15
Organics Less than 3 percent by weight
R-Value Minimum 40
Sulfates < 0.05 percent by weight
Min. Resistivity > 10,000 ohms-cm

Prior to importing fill, the Contractor shall submit test data that demonstrates
that the proposed import complies with the recommended criteria for both
geotechnical and environmental criteria.  Also, prior to being transported to
the site, the import material shall be certified by the Contractor and the
supplier that the soils do not contain any environmental contaminates
regulated by local, state or federal agencies having jurisdiction.  This
certification shall consist of, as a minimum, analytical data specific to the
source of the import material in accordance with the Department of Toxic
Substances Control, “Information Advisory, Clean Imported Fill Material,”
dated October 2001.

8.5.4 Dock walls and retaining walls should be constructed with imported, non-
recycled, non-expansive granular free draining backfill placed within the zone
extending from a distance of 1 foot laterally from the bottom of the wall
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footing at a 1 horizontal to 1 vertical gradient to the surface.  The onsite soils
are not allowed within a 1 horizontal to 1 vertical plane from the back of the
retaining wall footings.  This requirement should be detailed on the
construction drawings.  Granular wall backfill should meet the following
requirements:

Percent Passing 3-Inch Sieve 100
Percent Passing No. 4 Sieve 85 - 100
Percent Passing No. 200 Sieve 5 - 35
Internal Angle of Friction 30 degrees

8.5.5 Imported, non-expansive soil should be placed in loose lifts approximately
8 inches thick, moisture-conditioned to between optimum to three (3) percent
above optimum moisture content, and compacted to a non-yielding condition
at a dry density of at least 95 percent of the maximum dry density as
determined by ASTM Test Method D1557.  Additional lifts should not be
placed if the previous lift did not meet the required dry density or if soil
conditions are not stable.

8.5.6 On-site soils should be placed in loose lifts approximately 8 inches thick,
moisture-conditioned to between optimum and three (3) percent above
optimum moisture content, and compacted to a non-yielding condition at a
dry density of at least 95 percent of the maximum dry density as determined
by ASTM Test Method D1557.  Additional lifts should not be placed if the
previous lift did not meet the required dry density or if soil conditions are not
stable.

8.5.7 In-place density tests should be conducted in accordance with ASTM D6938
(nuclear methods) at a frequency of at least:

Area Minimum Test Frequency

Building Area 1 test per 2,500 square feet per lift

Pavements or
Areas of Mass
Grading 

1 test per 10,000 square feet per lift

Utility Lines 1 test per 200 feet per lift 
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The above testing frequencies are suggested rates for tests.  Testing frequency
should be adjusted by the field technician and the engineer as needed based
on earthwork observation considering the methods used for compaction and
the soil conditions; however, the testing frequency should not be less than
listed above.

8.5.8 Open graded gravel and rock material such as ¾-inch crushed rock or ½-inch
crushed rock should not be used as backfill including trench backfill.  In the
event gravel or rock is required by a regulatory agency for use as backfill, all
open graded materials shall be fully encased in a geotextile filter fabric, such
as Mirafi 140N, to prevent migration of fine grained soils into the porous
material. 

8.5.9 Aggregate base below the interior building slab on grade shall be non-
recycled and comply with Class 2 aggregate base (AB) per State of California
Standard Specifications or comply with Crushed Aggregate Base (CAB) per
the Greenbook.  Aggregate base used for pavement construction should
comply with Class 2 aggregate base in accordance with the State of California
Standard Specifications, Crushed Aggregate Base (CAB) or Crushed
Miscellaneous Base (CMB) per the Greenbook.  Aggregate base shall be
compacted to a minimum relative compaction of 95 percent in accordance
with ASTM D1557 standards.  Documentation, including laboratory test data,
should be provided to the Walmart CEC prior to delivery of the aggregate
base to the site indicating that the aggregate base meets project specifications
and is non-recycled, where applicable.

8.5.10 Recycled materials cannot be used in the building pad unless approved by
Walmart.

8.6 Foundations

8.6.1 Spread and continuous footings supported on engineered fill prepared as
recommended in the Site Preparation section of this report may be designed
for a maximum net allowable soil bearing pressure of 2,000 pounds per
square foot for dead-plus-live loads.  This value may be increased by one-
third for short duration wind or seismic loads.  The weight of the footing and
the soil backfill may be ignored in design.

8.6.2 All footings should have a minimum width of 15 inches, regardless of load.
All perimeter footings should be supported at a minimum depth of 24 inches
below the top of the slab, or 18 inches below the lowest adjacent grade,
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whichever is deeper.  Interior foundations should extend a minimum of 18
inches below the bottom of the interior floor slab.  

8.6.3 The foundations should be designed and reinforced for the anticipated
differential settlements.  A structural engineer experienced in foundation
design should recommend the thickness, design details and concrete
specifications for the foundations and slabs on grade based on: a total static
settlement of ¾ inches; a differential static settlement of ½ inch in 40 linear
feet of continuous footings for footings supporting masonry walls; a
differential settlement of L/500 between column foundations, where L is the
horizontal distance between column foundations; a total swell of ¾ inch and
a differential seismic settlement of up to 1.25 inches in 40 feet. 

8.6.4 The foundations should be continuous around the perimeter of the structure
and interior slabs to reduce moisture migration beneath the structure.
Continuous perimeter foundations should be extended through doorways
and/or openings that are not needed for support of loads.

8.6.5 Structural loads for miscellaneous foundations (such as sound walls, trash
enclosures, screen walls, monument signs, etc.) should be evaluated on a case
by case basis to develop supplemental recommendations for site preparation
and foundation design.  In lieu of a case by case evaluation, if native soils are
used as engineered fill, miscellaneous foundations may be supported on
spread or continuous footings placed entirely on at least 1 foot of engineered
fill, engineered fill to a depth of at least 3 feet below preconstruction site
grades, or to the depth required to remove existing root systems, whichever
provides the deeper fill.  The zone of engineered fill shall extend at least 5
feet beyond the edges of foundations on all sides.  Upon approval of the over-
excavation limits, the soils at the bottom of the excavation should be scarified
to a minimum depth of 8 inches, moisture conditioned to between optimum
and three (3) percent above optimum moisture content and compacted as
engineered fill to a minimum of 95 percent relative compaction.  The
resulting excavation should be backfilled to finished grades with engineered
fill. Footings extending to a minimum depth of 12 inches below the lowest
adjacent finished grade and a minimum width of 15 inches for these
improvements may be designed for a maximum allowable soil bearing
pressure of 2,000 pounds per square foot for dead-plus-live loads for
footings.  This value may be increased by one-third for short duration wind
or seismic loads.
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8.6.6 The following values were developed using the Ground Motion Parameter
Calculator provided by the United States Geological Survey
(http://earthquake.usgs.gov/) in accordance with the 2010 CBC. 

Seismic Factor 2010 CBC Value

Site Class D

Spectral Response At Short Period (0.2
Second), Ss

1.511

Spectral Response At 1-Second Period,
S1

0.600

Site Coefficient (based on Spectral
Response At Short Period), Fa

1.000

Site Coefficient (based on spectral
response at 1-second period) Fv

1.500

Maximum considered earthquake
spectral response acceleration for short

period, SMS

1.511

Maximum considered earthquake
spectral response acceleration at 1

second, SM1

0.900

Five percent damped design spectral
response accelerations for short period,

SDs

1.007

Five percent damped design spectral
response accelerations at 1-second

period, SD1

0.600

8.6.7 The moisture content of the footing excavations should be maintained by the
contractor until placement of concrete.  If the excavations are allowed to dry,
conditioning and remedial measures should be conducted to establish
moisture contents of at least optimum moisture.



Proposed New Walmart Store #2077-06 D82109.01-01
SWC of Cental Avenue and Cambern Avenue
Lake Elsinore, California
July 8, 2011 Page No. 36

8.6.8 Foundation excavations should be observed by the Walmart Construction
Testing Laboratory (CTL) prior to the placement of steel reinforcement and
concrete to verifyconformance with the intent of the recommendations of this
report.  The Contractor is responsible for proper notification for scheduling
the observations and receipt of written confirmation of this observation prior
to placement of steel reinforcement.

8.7 Retaining Walls

8.7.1 When available, the locations, types and heights of proposed retaining walls
should be reviewed by Moore Twining to evaluate the actual backfill
materials, proposed construction, drainage conditions, and other design
geotechnical parameters.  The following recommendations were based on
general assumptions for conventional, cantilever type retaining walls.

8.7.2 Retaining wall foundations should be supported on a minimum of 18 inches
of engineered fill, engineered fill extending a minimum of 3 feet BSG, or to
the depth required to remove existing tree root systems, whichever is greater.
Retaining wall foundations should extend to the minimum depth of 12 inches
below lowest adjacent grade and shall have a minimum width of 15 inches

8.7.3 Retaining wall foundations supported on engineered fill prepared as
recommended in this report may be designed for a maximum net allowable
soil bearing pressure of 2,000 pounds per square foot for dead-plus-live
loads.  This value may be increased by one-third for short duration wind or
seismic loads.

8.7.4 Retaining walls should be constructed with imported, non-expansive,
granular free-draining backfill placed within the zone extending from the
bottom of the wall footing at a 1 horizontal to 1 vertical gradient to the
surface.  The onsite soils are not allowed within a 1 horizontal to 1 vertical
plane from the back of wall footing (See Drawing No. 3).  This requirement
should be detailed on the construction drawings.  Granular wall backfill
should meet the following requirements:

Percent Passing 3-Inch Sieve 100
Percent Passing No. 4 Sieve 85 - 100
Percent Passing No. 200 Sieve 5 - 35
Internal Angle of Friction 30 degrees
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8.7.5 The import fill material should be tested and approved as recommended
under the subsection entitled “Engineered Fill” in the recommendations
section of this report.

8.7.6 Segmented wall design (mechanically stabilized walls) should be conducted
by a California licensed geotechnical engineer familiar with segmented wall
design and having successfully designed at least three walls at sites with
similar soil conditions.  None of the data included in this report should be
used for segmented wall design. A design level geotechnical report should
be conducted to provide wall design parameters.  If the designer uses the data
in this report for wall design, the designer assumes the sole risk for this data.
In addition, the designer shall perform sufficient inspections to certify that the
wall was constructed per the approved plans and specifications.

8.7.7 Retaining walls may be subject to lateral loading from pressures exerted from
the soils, groundwater, slabs-on-grade, and pavement traffic loads, adjacent
to the walls.  In addition to earth pressures, lateral loads due to slabs-on-
grade, footings, or traffic above the base of the walls should be included in
design of the walls.  The designer should take into consideration the
allowable settlements for the improvements to be supported by the retaining
wall.

8.7.8 All retaining walls should be constructed with a drain system including
perforated drain pipes surrounded by at least 1.5 cubic foot (per lineal foot)
of Caltrans Class 2 permeable material, as depicted on Drawing No. 3 in
Appendix A.  Class 2 permeable material should be compacted to 95 percent
relative compaction in accordance with ASTM D1557.  Drain pipes should
be placed near the wall to adequately reduce the potential for hydrostatic
pressures behind the wall.  Drainage should be directed to pipes which
gravity drain to closed pipes of the storm drain or subdrain system.  Drain
pipe outlet invert elevations should be sufficient (a bypass should be
constructed if necessary) to preclude hydrostatic surcharge to the wall in the
event the storm drain system did not function properly.  Clean out and
inspection points should be incorporated into the drain system.  Drainage
should be directed to the site storm drain system.

8.7.9 For loading dock area retaining walls only, as an alternative to using drain
pipes behind the wall to reduce the potential for hydrostatic pressures behind
the wall, weep holes may be used, provided that a continuous crushed rock
(minimum 1 cubic foot per lineal foot of 3/4 inch rock) and filter fabric
section is provided directly behind the wall.  The weep holes cannot have the
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potential for clogging.  The weep holes should discharge directly to an
approved drainage.  Details regarding the loading dock drain system are
shown on Drawing No. 3 in Appendix A.

8.7.10 If open graded materials such as crushed rock are used as drain material,
these materials should be fully encased in filter fabric and compacted to a
non-yielding condition under the observation of the Walmart CTL.  These
materials, if used, must be placed in maximum lifts of 6 inches and
compacted using vibratory equipment.  A Caltrans Class 2 permeable
material, installed without the use of filter fabric, is preferable to open graded
material as it presents a lower potential for clogging than the filter fabric.

8.7.11 The Contractor should use light hand operated or walk behind compaction
equipment in the zone equal to one wall height behind the wall to reduce the
potential for damage to the wall during construction.  Heavier compaction
equipment could cause loads in excess of design loads which could result in
cracking, excessive rotation, or failure of a retaining structure.  The
Contractor is responsible for damage to the wall caused by improper
compaction methods behind the wall.

8.7.12 If retaining walls are to be finished with dry wall, plaster, decorative stone,
etc., waterproofing measures such as manufactured drainage boards (i.e.,
Miradrain 6000 or 6200 or approved alternative) should be applied to
moisture proof the exterior of the walls.  Waterproofing should also be used
if effervescence (discoloration of wall face) is not acceptable.  The
waterproofing system should be designed by a qualified professional.

8.8 Frictional Coefficient and Earth Pressures

8.8.1 The bottom surface area of concrete footings or concrete slabs in direct
contact with engineered fill can be used to resist lateral loads.  An allowable
coefficient of friction of 0.34 can be used for design.  In areas where slabs are
underlain by a synthetic moisture barrier, an allowable coefficient of friction
of 0.10 can be used for design.

8.8.2 The allowable passive resistance of the native soils and engineered fill may
be assumed to be equal to the pressure developed by a fluid with a density of
275 pounds per cubic foot for level soil conditions.  A minimum factor of
safety of 1.5 should be used when combining the frictional and passive
resistance of the soil to determine the total lateral resistance.  The upper 6
inches of subgrade soils in landscape areas should be neglected in
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determining the total passive resistance. The passive pressure was calculated
based on a passive earth pressure coefficient of 2.75 and a minimum soil unit
weight of 100 pounds per cubic foot. 

8.8.3 The onsite soils are not considered suitable for use as backfill of vertical
walls, such as the loading dock area retaining walls.  Backfill of these
features extending within a zone defined by a 1 Horizontal to 1 Vertical plane
from the back of the wall foundation to the ground surface should consist of
an imported, granular fill meeting the requirements of section 8.6.3 of this
report.  This requirement should be depicted on the project plans.  The active
and at-rest pressures of imported, granular backfill placed in accordance with
this report, may be assumed to be equal to the pressures developed by a fluid
with a density of 43 and 65 pounds per cubic foot, respectively.  These
pressures assume level ground surface and do not include the surcharge
effects of construction equipment, loads imposed by nearby foundations and
roadways and hydrostatic water pressure.  

8.8.4 The active and at-rest pressures for the imported wall backfill soils were
calculated based on an active earth pressure coefficient of 0.33, an at rest
coefficient of 0.50, and a soil unit weight of 130 pounds per cubic foot.  The
compacted soils behind the retaining walls should not have a compacted unit
weight above 130 pounds per cubic foot (with moisture).  If the soils have a
unit weight of greater than 130 pounds per cubic foot, the soils should be
over-excavated and replaced at a lower degree of compaction.  If the backfill
soils must be placed at a unit weight of over 130 pounds per cubic foot to
achieve minimum compaction requirements the material should not be used
as backfill behind retaining walls.

8.8.5 The at-rest pressure should be used in determining lateral earth pressures
against walls which are not free to deflect.  For walls which are free to deflect
at least one percent of the wall height at the top, the active earth pressure may
be used.

8.8.6 The above earth pressures assume that the backfill soils will be drained.
Therefore, all retaining walls should incorporate the use of a backdrain as
recommended in this report.

8.8.7 Since the pressures recommended in this section do not include vehicle
surcharges, it is recommended to use lighter hand operated or walk behind
compaction equipment to avoid wall damage during construction.  Heavier
compaction equipment could cause loads in excess of design loads which
could result in cracking, excessive rotation, or failure of a retaining structure.



Proposed New Walmart Store #2077-06 D82109.01-01
SWC of Cental Avenue and Cambern Avenue
Lake Elsinore, California
July 8, 2011 Page No. 40

8.8.8 The wall designer should determine if seismic increments are required.  If
seismic increments are required, Moore Twining should be contacted for
recommendations for seismic geotechnical design considerations for the
retaining structures.

8.9 Interior Slabs-on-Grade

The slabs-on-grade on the project that should be prepared as interior slabs include:
the floor slab of the building and any concrete flatwork directly adjacent to the
building.  The recommendations provided herein are intended only for the design of
interior concrete slabs-on-grade and their proposed uses, which do not include
construction traffic (i.e., cranes, concrete trucks, and rock trucks, etc.).  The building
contractor should assess the slab section and determine its adequacy to support any
proposed construction traffic.

8.9.1 The interior floor slab should be reinforced for the anticipated temperature
and shrinkage stresses, settlement and swell.  Provided the interior floor slab
is supported on the recommended 6 inches of Class 2 aggregate base or non-
recycled crushed aggregate base (CAB) over a minimum of 6 inches of
imported non-expansive engineered fill, a modulus of subgrade reaction of
150 pounds per square inch per inch, may be used for design.  In addition, a
structural engineer experienced in slab-on-grade design should recommend
the thickness, design details and concrete specifications for the proposed
slab-on-grade for a total static settlement of ¾ inch, a differential settlement
of L/500 (where L is the horizontal distance in feet between any two points
on the floor slab) and a differential static settlement of ½ inch between new
slabs and adjacent existing foundations.  A heave of up to ¾ inches should
also be anticipated in design.

8.9.2 It is recommended new concrete slabs-on-grade be supported on a minimum
of 6 inches of non-recycled, Class 2 aggregate base or non-recycled crushed
aggregate base (CAB) over a minimum of 6 inches of imported non-
expansive engineered fill over the depth of moisture conditioned, compacted
subgrade soils recommended in the section entitled, “Site Preparation.”  The
minimum 6 inches of AB is recommended directly below the slabs-on-grade
to improve the slab support characteristics and for construction purposes.  As
an alternative to importing a non-expansive engineered fill, interior floor
slabs may be supported on a minimum of 10 inches of non-recycled Class 2
aggregate base or non-recycled crushed aggregate base (CAB) over the depth
of engineered fill recommended below foundations.  The aggregate base
should be moisture conditioned to within optimum to three (3) percent over
optimum moisture content, and compacted to a minimum of 95 percent
relative compaction (ASTM D1557) to a non-yielding condition.
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8.9.3 The slabs and underlying subgrade should be constructed in accordance with
current American Concrete Institute (ACI) standards.

8.9.4 The subgrade soils should be tested to verify that the in-situ moisture content
is at least optimum just prior to placement of the aggregate base, the vapor
retarding membrane, and construction of the slab.  If the moisture is below
optimum, the dry soils should be moisture conditioned to slightly above the
optimum moisture content and maintained until vapor retarding membrane
or concrete placement.  The moisture content of the subgrade soils should be
tested and proper moisture verified by the Walmart CTL within 48 hours of
placement of the vapor retarding membrane or the concrete for the slab-on-
grade if a vapor retarding membrane is not used.  If necessary to achieve the
recommended moisture content, the native subgrade could be over-excavated,
moisture conditioned as necessary and compacted as engineered fill

8.9.5 ACI recommends that the interior slab-on-grade be placed directlyon a vapor
retarder when the potential exists that the underlying subgrade or sand layer
could be wet or saturated prior to placement of the slab-on-grade.  It is our
understanding that the exposed slab-on-grade will be covered with vinyl
ceramic tile.  It is recommended that Stegowrap 15 or equivalent should be
used where floor coverings, such as carpet and tile, are anticipated or where
moisture could permeate into the interior and create problems.  The layer of
Stegowrap 15 should overlay a minimum of 6 inches of non-recycled,
compacted AB.  It should be noted that placing the PCC slab directly on the
vapor barrier will increase the potential for cracking and curling; however,
ACI recommends the placement of the vapor retarding membrane directly
below the slab to reduce the amount vapor emission through the slab-on-
grade.  Based on discussions with Stego Industries, L.L.C., the Stegowrap can
be placed directly on the AB and the concrete can be placed directly on the
Stegowrap.  It is recommended that the design professional obtain written
confirmation from Stego Industries that this product is suitable for the
specific project application.  It is recommended that the slab be moist cured
for a minimum of 7 days to reduce the potential for excessive cracking.  The
underslab membrane should have a high puncture resistance (minimum of
approximately 2,400 grams of puncture resistance), high abrasion resistance,
rot resistant, and mildew resistant.  It is recommended that the membrane be
selected in accordance with ASTM C 755-02, Standard Practice For Selection
of Vapor Retarder For Thermal Insulation and conform to ASTM E 154-99
Standard Test Methods for Water Vapor Retarders Used in Contact with
Earth Under Concrete Slabs, on Waters, or as Ground Cover.  It is
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recommended that the vapor barrier selection and installation conform to the
ACI Manual of Concrete Practice, Guide for Concrete Floor and Slab
Construction (302.1R-96), Addendum, Vapor Retarder Location and ASTM
E 1643-98, Standard Practice for Installation of Water Vapor Retarders Used
In Contact with Earth or Granular Fill Under Concrete Slabs.  In addition, it
is recommended that the manufacturer of the floor covering and floor
covering adhesive be consulted to determine if the manufacturers have
additional recommendations regarding the design and construction of the
slab-on-grade, testing of the slab-on-grade, slab preparation, application of
the adhesive, installation of the floor covering and maintenance requirements.
It should be noted that the recommendations presented in this report are not
intended to achieve a specific vapor emission rate.

8.9.6 The membrane should be installed so that there are no holes or uncovered
areas.  All seams should be overlapped and sealed with the manufacturer
approved tape continuous at the laps so they are vapor tight.  All perimeter
edges of the membrane, such as pipe penetrations, interior and exterior
footings, joints, etc., should be caulked per manufacturer’s recommendations.

8.9.7 Tears or punctures that may occur in the membrane should be repaired prior
to placement of concrete per manufacturer’s recommendations.  Once
repaired, the membrane should be inspected by the contractor and the owner
to verify adequate compliance with manufacture’s recommendations.

8.9.8 The moisture retarding membrane is not required beneath exposed concrete
floors, such as warehouses and garages, provided that moisture intrusion into
the structure are permissible for the design life of the structure.

8.9.9 Additional measures to reduce moisture migration should be implemented for
floors that will receive moisture sensitive coverings.  These include: 1)
constructing a less pervious concrete floor slab by maintaining a low water-
cement ratio as recommended by ACI in the concrete for slabs-on-grade, 2)
ensuring that all seams and utility protrusions are sealed with tape to create
a "water tight" moisture barrier, 3) placing concrete walkways or pavements
adjacent to the structure, 4) providing adequate drainage away from the
structure, 5) moist cure the slabs for at least 7 days, and 6) locating lawns,
irrigated landscape areas, and flower beds away from the structure.

8.9.10 The Contractor shall test the moisture vapor transmission through the slab,
the pH, internal relative humidity, etc., at a frequency and method as
specified by the flooring manufacturer or as required by the plans and
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specifications, whichever is most stringent.  The results of vapor transmission
tests, pH tests, internal relative humidity tests, ambient building conditions,
etc. should be within floor manufacturer’s and adhesive manufacturer’s
specifications at the time the floor is placed.  It is recommended that the floor
manufacturer and subcontractor review and approve the test data prior to
floor covering installation.

8.9.11 To reduce the potential for damaging slabs during construction the following
recommendations are presented: 1) design for a differential slab movement
of ½ inch relative to perimeter foundations; 2) provide aggregate base below
the slabs; and 3). the loaded track and/or pad pressure of any crane which will
operate on slabs or pavements should be considered in the design of the slabs
and evaluated by the contractor prior to loading the slab.  If cranes are to be
used, the contractor should provide slab loading information to the slab
design engineer to determine if the slab is adequate.

8.9.12 Backfill the zone above the top of footings at interior column locations,
building perimeters, and below the bottom of slabs with an approved backfill
and/or an aggregate base section as recommended herein for the area below
interior slabs-on-grade.  This procedure should provide more uniform support
for the slabs which may reduce the potential for cracking.

8.9.13 If construction traffic will be traveling over the aggregate base material or the
aggregate base will be used as a working surface, the contractor should
determine an adequate aggregate base section thickness for the type and
methods of construction proposed for the project.  The proposed compacted
subgrade can experience instability under high frequency concrete truck loads
during slab construction resulting in heaving and depressions in the subgrade
during critical pours.  This condition becomes more critical during wet winter
and spring months.  Often the aggregate base can reduce the potential for
instability under the construction traffic.

8.10 Exterior Slabs-On-Grade

The recommendations for exterior slabs provided below are not intended for use for
slabs subjected to vehicular traffic.  These recommendations are intended for rather
lightly loaded sidewalks outside the building overbuild zone (i.e. outside the building
pad limits).  Recommendations for asphaltic concrete pavements and Portland
cement concrete slabs subjected to vehicular traffic are included in later sections of
this report.
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8.10.1 Site preparation for exterior slabs-on-grade should be prepared in accordance
with the recommendations section entitled, “Site Preparation.”  Exterior
concrete slabs-on-grade (such as sidewalks, etc.) should be supported on a
minimum of 6 inches of aggregate base or non-recycled crushed aggregate
base (CAB) over subgrade soils prepared as recommended in the Site
Preparation section of this report.

8.10.2 The exterior slabs-on-grade should be designed with thickened edges which
extend to the bottom of the aggregate base below the slabs, or deeper as
determined by the designer.  This should reduce the potential for infiltration
of water into the aggregate base below exterior slabs.

8.10.3 Since exterior sidewalks and flatwork are typically constructed at the end of
the construction process, the moisture conditioning conducted during
earthwork can revert to natural dry conditions.  Placing concrete walks and
finish work over dry or slightly moist subgrade should be avoided.  Written
test results indicating passing density and moisture tests should be in the
general Contractor’s possession prior to placing concrete for exterior
flatwork.

8.10.4 The exposed subgrade soils to receive imported engineered fills below
exterior slabs should be tested to verify adequate compaction and moisture
conditions prior to placing the imported engineered fills.  If adequate
compaction and moisture is not verified, the disturbed subgrade should be
scarified, moisture conditioned to between optimum and three (3) percent
above optimum moisture content and compacted to a minimum of 95 percent
of the maximum dry density as determined by ASTM Test Method D1557.

8.10.5 The exposed imported engineered fill soils to receive aggregate base below
exterior slabs should be tested to verify adequate compaction and moisture
conditions prior to placing the aggregate base section, and also within 48
hours of placement of the concrete for the slab-on-grade.  If adequate
compaction and moisture is not verified, the disturbed subgrade should be
over-excavated, scarified, and compacted to a minimum of 95 percent of the
maximum dry density as determined by ASTM Test Method D1557 at
between optimum and three (3) percent above optimum moisture content. 

8.11 Asphaltic Concrete Pavements

8.11.1 The subgrade soils below asphaltic concrete pavements should be prepared
as recommended in the Site Preparation section of this report. 
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8.11.2 The exposed subgrade soils to receive aggregate base below pavements
should be tested to verify adequate compaction and moisture conditions prior
to placing the aggregate base section, and also within 48 hours of placement
of the pavements.  If adequate compaction and moisture is not verified, the
disturbed subgrade should be over-excavated, scarified, and compacted to a
minimum of 95 percent of the maximum dry density as determined by ASTM
Test Method D1557 at between optimum and three (3) percent above
optimum moisture content. 

8.11.3 The contractor shall proof roll the subgrade of the areas to receive pavements
prior to placement and compaction of the aggregate base (AB).  All unstable
areas should be removed, stabilized, and replaced with engineered fill to
achieve a stable condition under the observation of the Walmart CTL.

8.11.4 Prior to placement of asphaltic concrete adjacent to slabs-on-grade, curbs,
and gutters, the Contractor shall compact the area immediately adjacent to
these features with equipment that can provide adequate compactive effort to
the aggregate base adjacent to the vertical face of the concrete to achieve a
dense, non-yielding condition. 

8.11.5 The following two-layer asphaltic concrete pavement sections are based on
an R-value of 40, a traffic index of 7.0 for the "Standard Duty Pavements,”
and a traffic index of 8.0 for the "Heavy Duty Pavements.”  The gravel
factors for the asphalt concrete pavement layers were applied in accordance
with the requirements of the Caltrans Highway Design Manual.  Gravel
factors of 2.14 and 2.0 were used for standard and heavy duty paving,
respectively, and a gravel factor of 1.1 was applied to the aggregate base in
accordance with Caltrans requirements.  Cross sections depicting the
pavement sections are included on Drawing No. 4 in Appendix A of this
report. 

Table No. 2
Recommended Two-Layer Asphaltic Concrete Pavement Sections

Pavement Type
Traffic
Index

AC Thickness
(inches)

AB
Thickness
(inches)

Compacted Subgrade
(inches)

Standard Duty 7.0 4.0 7.0 12
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Pavement Type
Traffic
Index

AC Thickness
(inches)

AB
Thickness
(inches)

Compacted Subgrade
(inches)

Heavy Duty 8.0 4.5 8.5 12

AC - Asphaltic Concrete compacted to an average relative compaction of 93 percent with no single test
value below a relative compaction of 91 percent and not single test value being above a relative
compaction of 97 percent of the reference laboratory design according to AASHTO T209 or ASTM
D2041.

AB - Aggregate Base compacted to at least 95 percent relative compaction (ASTM D-1557)
Subgrade - Subgrade soils compacted to at least 95 percent relative compaction (ASTM D-1557)
Note: According to the Guide for Designing Geotextiles, dated April 28, 2009 (California Department of Transportation),
the pavement thickness may not be reduced using a geotextile where the R-value is 20 or greater.  Thus, an alternative
pavement section is not provided for the use of a geotextile for the above sections based on a design R-value of 20.

8.11.6 The Contractor shall verify the thickness of the aggregate base prior to
paving.  The thickness shall be verified at a minimum frequency of 1 test
location per 20,000 square feet of paved area.  The test shall consist of
excavating the aggregate base and measuring the thickness.  The Contractor
shall arrange for the Walmart Construction Testing Laboratory (CTL) to
observe these tests.  The Contractor shall provide these measurements and
locations in writing to Walmart.  The Contractor shall repair the areas
indicating deficiencies at no cost to Walmart.

8.11.7 The completed pavements should be cored at the locations and frequency
required by the specifications to verify proper thickness

8.11.8 Pavement section design assumes that proper maintenance, such as sealing
and repair of localized distress, will be performed on an as needed basis for
longevity and safety.

8.11.9 Pavement materials and construction method should conform to Sections 26
and 39 of the State of California Standard Specification Requirements.

8.11.10 The asphaltic concrete, including joint density, should be compacted to an
average relative compaction of 93 percent, with no single test value being
below a relative compaction of 91 percent, and no single test value being
above a relative compaction of 97 percent, of the referenced laboratory
density according to AASHTO T209 or ASTM D2041.
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8.11.11 At a minimum, it is recommended the asphalt concrete should comply with
Type “B” asphalt concrete as described in Section 39 of the State of
California Standard Specification Requirements.  The Contractor shall
provide mix designs, prepared and signed by a registered civil engineer in
the State of California, to the Walmart CEC for review and approval prior
to placement of the asphaltic concrete.

8.11.12 If the paved areas are to be used during construction, or if the type and
frequencyof traffic are greater than assumed in design, the pavement section
should be re-evaluated for the anticipated traffic. 

8.12 Portland Cement Concrete (PCC) Pavements

Recommendations for Portland cement concrete pavement structural sections are
presented in the following subsections.  The PCC pavement design assumes a
minimum modulus of rupture of 550 psi.  The design professional should specify
where heavy duty and standard duty slabs are used based on the anticipated type and
frequency of traffic.

8.12.1 The subgrade below Portland cement concrete pavement sections should be
prepared as recommended in the Site Preparation section of these
recommendations.  Any soft or unstable areas identified during compaction
should be removed and compacted as engineered fill. 

8.12.2 The moisture content of the upper 12 inches of the subgrade soils should be
tested and confirmed to be between optimum and three (3) percent above
optimum prior to placement of the base section.

8.12.3 The following pavement section thicknesses were determined based on the
minimum 20 year design life and the ESAL specified by Walmart for
“Standard” and “Heavy Duty” pavements.  A design modulus of subgrade
reaction k-value of 215 psi/in, was used, considering a recommended 6-inch
layer of aggregate base material (minimum R-Value of 78) over the on-site
compacted soils.  The designs are based on a design life of 20 years.  The
design thicknesses were prepared based on the procedures outlined in the
Portland Cement Association (PCA) document, “Thickness Design for
Concrete Highway and Street Pavements,” assuming the following: 1)
minimum of 3,500 psi concrete, 2) load transfer by aggregate interlock or
dowels, 3) with a concrete shoulder or thickened edge, 4) a load safety factor
of 1.1, and 5) truck loading consisting of 18 kip equivalent single axle
loading as specified in the Walmart criteria.  Cross sections depicting the
pavement sections are included on Drawing No. 5 in Appendix A of this
report.
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Pavement
Type

PCC Layer Thickness
(inches)

AB Layer
Thickness
(inches)

Compacted
Subgrade
(inches)

Standard
Duty

6.5 6.0 12.0

Heavy
Duty

6.5 6.0 12.0

PCC - Portland Cement Concrete (minimum Modulus of Rupture=550 psi)
AB  - Aggregate Base compacted to at least 95 percent relative compaction (ASTM D1557)
Subgrade - Subgrade soils compacted to at least 95 percent relative compaction (ASTM D-1557)

8.12.4 The PCC pavement should be constructed in accordance with American
Concrete Institute requirements, the requirements of the project plans and
specifications, whichever is the most stringent.  The pavement design
engineer should include appropriate construction details and specifications
for construction joints, contraction joints, joint filler, concrete specifications,
curing methods, etc.

8.12.5 Concrete used for PCC pavements shall possess a minimum flexural strength
(modulus of rupture) of 550 pounds per square inch.  A minimum
compressive strength of 3,500 pounds per square inch, or greater as required
by the pavement designer, is recommended.  Specifications for the concrete
to reduce the effects of excessive shrinkage, such as maximum water
requirements for the concrete mix, allowable shrinkage limits, contraction
joint construction requirements, etc. should be provided by the designer of the
PCC slabs.

8.12.6 The pavement section thicknesses provided above assumes the design and
construction will include sufficient load transfer at construction joints.
Coated dowels or keyed joints are recommended for construction joints to
transfer loads.  The joint details should be detailed by the pavement design
engineer and provided on the plans.

8.12.7 Contraction and construction joints should include a joint filler/sealer to
prevent migration of water into the subgrade soils.  The type of joint filler
should be specified by the pavement designer.  The joint sealer and filler
material should be maintained throughout the life of the pavement.
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8.12.8 Contraction joints should have a depth of at least one-fourth the slab
thickness, e.g., 1.5-inches for a 6-inch slab.  Specifications for contraction
joint spacing, timing and depth of sawcuts should be included in the plans
and specifications. 

8.12.9 Stresses are anticipated to be greater at the edges and construction joints of
the pavement section.  A thickened edge is recommended on the outside of
slabs subjected to wheel loads.

8.12.10 Joint spacing in feet should not exceed twice the slab thickness in inches,
e.g., 12 feet by 12 feet for a 6-inch slab thickness.  Regardless of slab
thickness, joint spacing should not exceed 15 feet. 

8.12.11 Lay out joints to form square panels.  When this is not practical, rectangular
panels can be used if the long dimension is no more than 1.5 times the short.

8.12.12Isolation (expansion) joints should extend the full depth and should be used
only to isolate fixed objects abutting or within paved areas. 

8.12.13 Pavement section design assumes that proper maintenance such as sealing
and repair of localized distress will be performed on a periodic basis.

8.12.14 Pavement construction should conform to Sections 40 and 90 of the State of
California Standard Specifications.

8.13 Temporary Excavations

8.13.1 It is the responsibility of the contractor to provide safe working conditions
with respect to excavation slope stability.  The contractor is responsible for
site slope safety, classification of materials for excavation purposes, and
maintaining slopes in a safe manner during construction.  The grades,
classification and height recommendations presented for temporary slopes are
for consideration in preparing budget estimates and evaluating construction
procedures.

8.13.2 Temporary excavations should be constructed in accordance with CAL
OSHA requirements.  Temporary cut slopes should not be steeper than 1.5:1,
horizontal to vertical, and flatter if possible.  If excavations cannot meet these
criteria, the temporary excavations should be shored.
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8.13.3 In no case should excavations extend below a 1.5H to 1V zone below
existing improvements which are to remain after construction.  Excavations
which are required to be advanced below the 1.5H to 1V envelope should be
shored to support the soils, foundations, and slabs.

8.13.4 Shoring should be designed by an engineer with experience in designing
shoring systems and registered in the State of California.  Moore Twining
should be provided with the shoring plan to assess whether the plan
incorporates the recommendations in the geotechnical report.

8.13.5 Excavation stability should be monitored by the contractor.  Slope gradient
estimates provided in this report do not relieve the contractor of the
responsibility for excavation safety.  In the event that tension cracks or
distress to the structure occurs, during or after excavation, Walmart should
be notified immediately and the contractor should take appropriate actions to
minimize further damage or injury.

8.14 Utility Trenches

8.14.1 Based on the shallow depth to groundwater encountered, the Contractor
should be aware that dewatering may be required for excavations near or
below the depth of groundwater (anticipated to be as high as approximately
10 feet BSG).  The contractor should anticipate the need for stabilization and
dewatering for utility trench construction near groundwater.  A dewatering
specification is included in Appendix F of this report.

8.14.2 The utility trench subgrade should be prepared by excavation of a neat trench
without disturbance to the bottom of the trench.  If sidewalls are unstable, the
Contractor shall either slope the excavation to create a stable sidewall or
shore the excavation.  All trench subgrade soils disturbed during excavation,
such as by accidental over-excavation of the trench bottom, or by excavation
equipment with cutting teeth, should be compacted to a minimum of 95
percent relative compaction prior to placement of bedding material.  The
Contractor shall use such equipment as necessary to achieve a smooth
undisturbed native soil surface at the bottom of the trench with no loose
material at the bottom of the trench.  The Contractor shall either remove all
loose soils or compact the loose soils as engineered fill prior to placement of
bedding, pipe and backfill of the trench.
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8.14.3 The recommendations provided in this report include placement of an
imported non-expansive engineered fill section below interior and exterior
slabs on grade.  Thus, utility trench backfill below the slabs will be required
to selectivelyexcavate, stockpile and backfill the non-expansive fill such that
the non-expansive fill material is replaced in the upper section of the trench
backfill to match the thickness of the recommended non-expansive fill.  The
onsite claysoils or mixtures of the imported, non-expansive fill and clay soils
should not be used as fill within 12 inches of interior slabs or 6 inches of
exterior slabs.

8.14.4 The trench width, type of pipe bedding, the type of initial backfill, and the
compaction requirements of bedding and initial backfill material for utility
trenches (storm drainage, sewer, water, electrical, gas, cable, phone,
irrigation, etc.) should be specified by the project Civil Engineer or applicable
design professional in compliance with the manufacturer’s requirements,
governing agency requirements and this report, whichever is more stringent.
The contractor is responsible for contacting the governing agency to
determine the requirements for pipe bedding, pipe zone and final backfill.
The contractor is responsible for notifying Walmart if the requirements of the
agency and this report conflict, the most stringent applies.  For flexible
polyvinylchloride (PVC) pipes, these requirements should be in accordance
with the manufacturer’s requirements or ASTM D-2321, whichever is more
stringent, assuming a hydraulic gradient exists (gravel, rock, crushed gravel,
etc. cannot be used as backfill on the project).  The width of the trench should
provide a minimum clearance of 8 inches between the sidewalls of the pipe
and the trench, or as necessary to provide a trench width that is 12 inches
greater than 1.25 times the outside diameter of the pipe, whichever is greater.
As a minimum, the pipe bedding should consist of 4 inches of compacted (95
percent relative compaction) select sand with a minimum sand equivalent of
30 and meeting the following requirements: 100 percent passing the 1 inch
sieve, and not more than 10 percent passing the No. 200 sieve.  The bottom
of the trench should be compacted as engineered fill prior to placement of the
pipe bedding.  The haunches and initial backfill (12 inches above the top of
pipe) should consist of a select sand meeting these sand equivalent and
gradation requirements that is placed in maximum 6-inch thick lifts and
compacted to a minimum relative compaction of 95 percent using hand
equipment.  The final fill (12 inches above the pipe to the surface) should be
on-site or imported soils placed as engineered fill.  The project civil engineer
should take measures to control migration of moisture in the trenches such
as slurry collars, etc.
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8.14.5 If ribbed or corrugated HDPE or metal pipes are used on the project, then the
backfill should consist of select sand with a minimum sand equivalent of 30,
100 percent passing the 1/4 inch sieve, a minimum of 90 percent passing the
No. 4 sieve and not more than 10 percent passing the No. 200 sieve.  The
sand shall be placed in maximum 6-inch thick lifts, extending to at least 1
foot above the top of pipe, and compacted to a minimum relative compaction
of 95 percent using hand equipment.  Prior to placement of the pipe, as a
minimum, the pipe bedding should consist of 4 inches of compacted (95
percent relative compaction) sand meeting the above sand equivalent and
gradation requirements for select sand bedding.  The width of the trench
should meet the requirements of ASTM D2321-00 listed in Table No. 3
(minimum manufacturer requirements).  As an alternative to the trench width
recommended above and the use of the select sand bedding, a lesser trench
width for HDPE pipes may be used if the trench is backfilled with a 2-sack
sand-cement slurry from the bottom of the trench to 1 foot above the top of
the pipe.

Table No. 3
Minimum Trench Widths for HDPE Pipe with 

Select Sand Bedding as Initial Backfill

Inside Diameter of HDPE
Pipe (inches)

Outside Diameter of
HDPE Pipe (inches)

Minimum Trench Width
(inches) per ASTM D2321-00

12 14.2 30

18 21.5 39

24 28.4 48

36 41.4 64

48 55 80

60 67.3 96

8.14.6 Open graded gravel and rock material such as ¾-inch crushed rock or ½-inch
crushed rock should not be used as backfill including trench backfill.  In the
event gravel or rock is required by a regulatory agency for use as backfill
(Contractor to obtain a letter from the agency stating the requirement for rock
and/or gravel as backfill), all open graded materials shall be fully encased in
a geotextile filter fabric, such as Mirafi 140N, to prevent migration of fine
grained soils into the porous material. 
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8.14.7 Utility trench backfill placed in or adjacent to building areas, exterior slabs
or pavements should be moisture conditioned to within optimum to 3 percent
above the optimum moisture content and compacted to at least 95 percent of
the maximum dry density as determined by ASTM Test Method D1557.  The
contractor should use appropriate equipment and methods to avoid damage
to utilities and/or structures during placement and compaction of the backfill
materials.

8.14.8 Trench backfill should be placed in 8 inch lifts, moisture conditioned to
within optimum to three (3) percent above optimum and compacted to
achieve the minimum relative compaction requirements.  Lift thickness can
be increased if the contractor can demonstrate the minimum compaction
requirements can be achieved.

8.14.9 On-site soils and approved imported engineered fill may be used as final
backfill (12 inches above the pipe to the ground surface) in trenches.
However, rocks greater than 3 inches in any dimension will not be permitted
in backfill placed between 1 foot above the top of any pipe and subgrade.

8.14.10 Jetting of trench backfill is not allowed to compact the backfill soils.

8.14.11 Where utility trenches extend from the exterior to the interior limits of a
building, lean concrete should be used as backfill material for a minimum
distance of 2 feet laterally on each side of the exterior building line to
prevent the trench from acting as a conduit to exterior surface water.

8.14.12 Storm drains and/or utility lines should be designed to be “watertight.”  If
encountered, leaks should be immediately repaired.  Leaking storm drain
and/or utility lines could result in trench failure, sloughing and/or soil heave
causing damage to surface and subsurface structures, pavements, flatwork,
etc.  In addition, landscaping irrigation systems should be monitored for
leaks.  It is recommended and the Contractor should be required to video
inspect and/or pressure test the pipelines prior to placement of foundations,
slabs-on-grade or pavements to verify that the pipelines are constructed
properly and are “watertight.”  The Contractor shall provide the Owner a
copy of the video tape and a written summary of the pipe conditions
prepared by the video inspection firm.  The Contractor is required to repair
all noted deficiencies at no cost to the owner.  The Contractor should
confirm, in writing, that the deflection of the HDPE pipe is within the
requirements of the manufacturer after the pipe is installed and backfilled.
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8.14.13 The plans should note that all utility trenches, including electrical lines,
irrigation lines, etc. should be compacted to a minimum relative compaction
of 95 percent per ASTM D-1557.

8.14.14 Utility trenches should not be constructed within a zone defined by a line
that extends at an inclination of 1.5 horizontal to 1 vertical downward from
the bottom of building foundations.

8.15 Corrosion Protection

8.15.1 Based on the ASTM Special Technical Publication 741 and the analytical
results of sample analyses indicate the sample had a resistivity values of  7.3,
7.1, and 7.2; minimum resistivity values of 5,600, 2,400, and 6,100 ohm-
centimeters, respectively.  Based on the resistivity value, the soils exhibit a
“corrosive” to “moderately corrosive” corrosion potential.  Buried metal
objects should be protected in accordance with the manufacturer's
recommendations based on a “corrosive” corrosion potential.  The evaluation
was limited to the effects of soils to metal objects; corrosion due to other
potential sources, such as stray currents and groundwater, was not evaluated.
If piping or concrete are placed in contact with deeper soils or engineered fill,
these soils should be analyzed to evaluate the corrosion potential of these
soils.

8.15.2 Corrosion of concrete due to sulfate attack is not anticipated based on the
concentration of sulfates determined for the near-surface soils ( 0.0021,
0.0054, and “none detect” percent by dry weight concentrations of sulfate).
According to provisions of ACI 318, section 4.3, the sulfate concentration
falls in the negligible classification (0.00 to 0.10 percent by weight) for
concrete.  Thus, Type I or II cement may be used for concrete mixes in
contact with the subsurface soils.

8.15.3 These soil corrosion data should be provided to the manufacturers or
suppliers of materials that will be in contact with soils (pipes or ferrous metal
objects, etc.) to provide assistance in selecting the protection and materials
for the proposed products or materials.  If the manufacturers or suppliers
cannot determine if materials are compatible with the soil corrosion
conditions, a professional consultant, i.e., a corrosion engineer, with
experience in corrosion protection should be consulted to design parameters.
Moore Twining is not a corrosion engineer; thus, cannot provide
recommendations for mitigation of corrosive soil conditions.  It is
recommended that a corrosion engineer be consulted for the site specific
conditions.
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9.0 DESIGN CONSULTATION

9.1 Moore Twining should be provided the opportunity to review those portions of the
contract drawings and specifications that pertain to earthwork operations and
foundations prior to finalization to determine whether they are consistent with our
recommendations.

9.2 It is the client's responsibility to provide plans and specification documents for our
review prior to their issuance for construction bidding purposes.

9.3 If Moore Twining is not afforded the opportunity for review, we assume no liability
for the misinterpretation of our conclusions and recommendations.  This review is
documented by a formal plan/specification review report provided by Moore
Twining.

10.0 CONSTRUCTION MONITORING

10.1 In the event that the earthwork operations for this project are conducted such that the
construction sequence is not continuous, (or if construction operations disturb the
surface soils) it is recommended that the exposed subgrade that will receive floor
slabs, pavements, etc. be tested to verify adequate compaction and/or moisture
conditioning.  If adequate compaction or moisture contents are not verified, the fill
soils should be over-excavated, scarified, moisture conditioned and compacted are
recommended in the Recommendations of this report.

11.0 NOTIFICATION AND LIMITATIONS

11.1 The conclusions and recommendations presented in this report are based on the
information provided regarding the proposed construction, and the results of the field
and laboratory investigation, combined with interpolation of the subsurface
conditions between boring locations.

11.2 The nature and extent of subsurface variations between borings may not become
evident until construction.

11.3 If variations or undesirable conditions are encountered during construction, Moore
Twining should be notified promptly so that these conditions can be reviewed and
our recommendations reconsidered where necessary.  It should be noted that
unexpected conditions frequently require additional expenditures for proper
construction of the project.
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11.4 If the proposed construction is relocated or redesigned, or if there is a substantial
lapse of time between the submission of our report and the start of work (over 12
months) at the site, or if conditions have changed due to natural cause or construction
operations at or adjacent to the site, the conclusions and recommendations contained
in this report should be considered invalid unless the changes are reviewed and our
conclusions and recommendations modified or approved in writing.

11.5 Changed site conditions, or relocation of proposed structure, may require additional
field and laboratory investigations to determine if our conclusions and
recommendations are applicable considering the changed conditions or time lapse.

11.6 The conclusions and recommendations contained in this report are valid only for the
project discussed in Section 3.4, Anticipated Construction.  The use of the
information and recommendations contained in this report for structures on this site
not discussed herein or for structures on other sites not discussed in Section 3.3, Site
Description is not recommended.  The entity or entities that use or cause to use this
report or any portion thereof for another structure or site not covered by this report
shall hold Moore Twining, its officers and employees harmless from any and all
claims and provide Moore Twining’s defense in the event of a claim.

11.7 This report is issued with the understanding that it is the responsibility of the client
to transmit the information and recommendations of this report to developers,
owners, buyers, architects, engineers, designers, contractors, subcontractors, and
other parties having interest in the project so that the steps necessary to carry out
these recommendations in the design, construction and maintenance of the project are
taken by the appropriate party.

11.8 This report presents the results of a geotechnical engineering investigation only and
should not be construed as an environmental audit or study.

11.9 Our professional services were performed, our findings obtained, and our
recommendations prepared in accordance with generally-accepted engineering
principles and practices.  This warranty is in lieu of all other warranties either
expressed or implied.

11.10 Reliance on this report by a third party (i.e., that is not a party to our written
agreement) is at the party's sole risk.  If the project and/or site are purchased by
another party, the purchaser must obtain written authorization and sign an agreement
with Moore Twining in order to rely upon the information provided in this report for
design or construction of the project.
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We appreciate the opportunity to be of service to Greenberg Farrow.  If you have any questions
regarding this report, or if we can be of further assistance, please contact us at your convenience.

Sincerely,
MOORE TWINING ASSOCIATES, INC.
Geotechnical Engineering Division

Dean B. Ledgerwood II, PG
Project Geologist

Read L. Andersen, RGE
Manager
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EXECUTIVE SUMMARY 
 
 
Cornerstone Earth Group, Inc. (Cornerstone) prepared this Phase I Environmental Site 
Assessment (Phase I ESA) at the proposed Walmart development in Lake Elsinore, 
California as shown on Figures 1 and 2 (Site).  This work was performed for 
GreenbergFarrow and Walmart in accordance with our December 8, 2010 Agreement 
(Agreement). 
 
Key findings of this Phase I ESA are summarized below. The reader is referred to the 
report for additional information. 
 
SITE DESCRIPTION 
 
As shown on Figure 3, Cornerstone Earth Group, Inc. (Cornerstone) understands that 
Walmart is planning to construct a new approximately 151,000 square-foot retail store 
and associated parking areas, driveways and landscaping.  The Site currently consists 
of seven parcels totaling approximately 17-acres, four of which are developed with 
residences consisting of mobile homes and associated outbuildings.  
 
SUMMARY OF FINDINGS 
 
Historical Site Usage 
Based on the information obtained during this study, the Site appears to have remained 
mostly as undeveloped land until residences (consisting of mobile homes) were 
constructed/installed between 1978 and 1989 on the four on-Site parcels along 3rd 
Street.  The northwestern portion of the Site appears to have been used for hay 
cultivation during at least the 1960s.   
 
Aerial photographs dating back to 1939 show what appear to be a small pit or pond and 
an area of disturbed soil on the northern portion of the Site.  The adjacent off-Site 
properties to the north and northwest were historically used as clay pits.  The on-Site 
feature may have been an exploratory pit associated with the larger off-Site clay mining 
operations.  Features similar to the apparent on-Site pit/pond are also shown to have 
been present on a few of the other nearby properties.  Provided title documents indicate 
that Elsinore Clay Company and International Pipe and Ceramics Corporation (a clay 
pipe manufacturer) owned two of the Site parcels between 1947 and 1977; 
manufacturing activities do not appear to have been conducted on-Site.   
 
Chemical Storage and Use 
Vehicle maintenance activities appear to have been performed on several of the on-Site 
parcels located along 3rd Street.  Observed hazardous materials included mainly new 
and used lubricants, antifreeze and other automotive-related products.   
 
Areas of oil stained soil were observed on the parcel at 29445 3rd Street, along with oil 
staining of the vehicle maintenance pit and spilled oil within the adjacent storage trailer.  
A small area of oil stained soil also was noted at 29421 3rd Street.  The potential for the 
observed staining and spilled oil to have a significant impact on the planned use of the 
Site for commercial retail purposes appears low.  However, further evaluation and 
cleanup of the impacted areas could increase development costs and schedules.   
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Fill 
The 2009 aerial photograph obtained from Google Earth (see Figure 2) shows several 
piles of fill soil on the northern portion of the Site near the area where a small pit or pond 
was shown on prior photographs.  During our Site visit, these fill piles were not readily 
apparent.  A berm of soil was, however, observed on-Site along Cambern Avenue.  
Additional fill piles were observed on the 29467 3rd Street parcel.  The owners of 29445 
3rd Street additionally reported on the provided questionnaire that fill was present on that 
parcel; however; the fill was not readily apparent at the time of our Site visit.   
 
The source and quality of the observed and reported fill soil are unknown.   
 
Potential Environmental Concerns within the Site Vicinity 
Based on the information obtained during this study, no off-Site hazardous material 
incidents have been reported in the Site vicinity that would be likely to significantly 
impact the planned use of the Site as a retail store.  
 
Asbestos, Lead-Based Paint, Mercury, PCBs, CfCs and Exit Signs 
A hazardous building materials survey of the on-Site structures was performed by RGA 
Environmental, Inc. in general accordance with Walmart’s guidance document 
“Supplement to Phase I Guidelines.”   An initial survey was performed on June 16 and 17, 
2011.  Due to access limitations during the initial survey, an additional Site visit was 
performed on October 3, 2011.  The hazardous building materials survey report is 
presented in Appendix H.  
 
The survey was performed on the interior, exterior and roofing materials of the on-Site 
structures.  Thirty-seven homogenous suspected asbestos containing materials (ACMs) 
were identified in the three mobile homes, garages, sheds and one in-ground swimming 
pool.  Five of the materials sampled were found to contain asbestos.  The identified ACM 
consisted of roof penetration mastics on the roofs of the four mobile homes surveyed, 
and roof shingles on one of the mobile homes.   
 
Nineteen painted surfaces and eight types of ceramic tile were sampled and analyzed 
for lead.  Two of the paints and one ceramic tile sampled were reported above the 
laboratory detection limit for lead. These two paints were a white paint in the mobile 
home bathroom at 29421 3rd Street (94 parts per million [ppm]) and brown exterior paint 
on the mobile home at 29467 3rd Street (800 ppm). The ceramic tile was a tan tile in the 
master bathroom of 29445 3rd Street (59 ppm).   Activities that disturb or remove the lead 
paint and tile will need to be performed by workers with appropriate training.  Lead 
containing materials that are removed will require appropriate handling and disposal 
(RGA Environmental, 2011). Additional considerations for activities that disturb or 
remove the lead-containing paint are presented in the hazardous building materials 
report in Appendix H.   
 
Approximately 42 four-foot fluorescent light tubes (mercury containing) were observed in 
the mobile homes and/or garages on 29401, 29421 and 29467 3rd Street.  No mercury 
switches were observed.  Approximately 22 fluorescent light ballasts were identified 
inside the structure that may contain polychlorinated biphenyls (PCBs).  “No PCB” labels 
were present on all the ballasts observed.   Tubes and bulbs should be removed from 
the fixtures without breakage and packaged for mercury reclamation as a universal 
waste through an appropriate vendor prior to removal of any fixtures.  Prior to disposal, 
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all fluorescent light ballasts should be observed for labels stating “No PCBs”.  Ballasts 
identified without such labeling should be assumed to be PCB containing and be 
removed from the fixture and appropriately disposed prior to disposal of the fixtures 
(RGA Environmental, 2011). 
 
Two wall or window mounted air conditioning units were observed on the hoem on 
Parcel #2.  Six window air conditioning unit and one pad-mounted air conditioning unit 
were observed on Parcel #3.  The air conditioning units were determined to contain R-
22, a HCFC refrigerant.  Air conditions originally observed on Parcels #1 and #4 during 
the June 16, 2011 Site visit had been removed by the former residents by the time of the 
October 3, 2011 Site visit.   
 
No exit signs were observed on-Site (RGA, 2011). 
 
Threatened, Endangered and Other Protected Species 
A biological survey of the Site was performed by H.T. Harvey & Associates, including a 
Site reconnaissance on June 19, 2011. 
 
Habitats observed on-Site consisted of exotic grasses, weedy annual plants and a grove 
of eucalyptus trees.  Wild oats and black mustard appeared to comprise the majority 
(approximately 75 percent) of the vegetation, with the remainder consisting of exotic 
annual and perennial weeds including tocalote, Russian thistle, London rocket, little 
mallow/cheeseweed and vinegar weed. The grove of eucalyptus trees was observed on 
the southern portion of the Site and separated the on-Site residential area from the on-
Site open area (H.T. Harvey & Associates, 2011).  
 
Avian species observed on the Site included the lesser goldfinch, house finch , mourning 
dove, common raven, redtailed hawk, western kingbird, Nuttall’s woodpecker, and 
European house sparrow.  Mammals observed were the California ground squirrel, 
desert cottontail, and a variety of common small rodent species. The only reptile 
observed on-Site was the carcass of a coachwhip, which was found on the dirt road 
bordering the Site and appeared to have been discarded at the location. Red-tailed hawk 
and western kingbird appeared to nest in the eucalyptus trees (H.T. Harvey & 
Associates, 2011). 
 
A search of the California Department of Fish and Game’s California Natural Diversity 
Database reportedly revealed a significant number of special state plant and wildlife 
species in the general Site area, however, none of the database listings indicated the 
presence of special-status species occurrences on-Site. There is a large expanse of 
open desert habitat approximately 1 ½ mile south of the Site which would likely support 
special-status species. However, suitable habitat for these species is absent on-Site and 
surrounding area (H.T. Harvey & Associates, 2011). 
 
The only biotic constraint apparent at the time of the reconnaissance is the presence of 
the western kingbird and red-tailed hawk nests in the eucalyptus grove. Disturbance or 
removal of these trees would need to be performed during the non-breeding season of 
these species (between August and January) or if seasonal avoidance is not possible, 
removal of the threes could be completed of pre-construction surveys indicate the 
absence of nesting birds.  H.T. Harvey & Associate’s report is presented in Appendix I. 
 
 



 

 

Walmart, Lake Elsinore 
329-15-1 

Page IV 

 

 
Wetlands, Wildlife Sanctuaries, and Other Natural Preserves 
Based on H.T. Harvey & Associates’ assessment, no wetlands or federal/state 
jurisdictional habitats appear to be located on-Site or within the immediate Site vicinity.  
In addition, there are no wildlife sanctuaries or natural resource preserves located 
adjacent to or nearby the Site (H.T. Harvey & Associates, 2011).  The biotic constraints 
analysis report is presented in Appendix I. 
 
Cultural, Historic and Archeological Resources 
A cultural/archeological resource evaluation was performed by Basin Research 
Associates to help evaluate the presence of cultural resources on-Site.  Documents 
reviewed by Basin Research Associates included a June 2007 survey of approximately 
14 acres of the Site owned by Caliber Elsinore, LLC.  The 2007 survey included a 
pedestrian survey of the study area that did not identify any visible prehistoric or historic 
resources.  Based on their findings, Basin Research Associates concluded that the Site 
appears to have a low sensitivity for prehistoric and/or historic archeological resources.   
 
Other Business Environmental Risks 
As listed in Sections 9.5 through 9.12, none of the other items categorized as “other 
business environmental risks” are considered to represent Recognized Environmental 
Conditions.   
 
Potential Impacts/Implications of Environmental Issues for Site Development and 
Construction 
We understand that Walmart is planning to construct a new approximately 151,000 
square-foot retail store and associated parking areas, driveways and landscaping.  As 
summarized in Section 10.2, proper disposal of the remaining hazardous materials, if not 
performed by the current owners, could increase Site development costs.  Additionally, 
further evaluation and cleanup of the areas where oil staining was observed could 
increase development costs and schedules.   
 
Based on the biologic resource evaluation, nesting birds were observed in the on-Site 
grove of eucalyptus trees.  Disturbance or removal of these trees would need to be 
performed during the non-breeding season for the species observed (spring through 
fall).  If avoidance of the breeding season is not feasible, removal of the trees could be 
completed if pre-construction surveys indicate the absence of nesting birds.  
 
Conclusions 
Cornerstone has performed a Phase I ESA in general conformance with the scope and 
limitations of ASTM E 1527-05 and with Walmart’s corporate guidelines.  This 
assessment revealed the following Recognized Environmental Conditions; however, 
please read the entire report for an overview of the Site. 
 

 Areas of oil stained soil were observed on the parcel at 29445 3rd Street, along 
with oil staining of the vehicle maintenance pit and spilled oil within the adjacent 
storage trailer.  A small area of oil stained soil also was noted at 29421 3rd Street. 
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SECTION 1: INTRODUCTION 
 
This report presents the results of the Phase I Environmental Site Assessment (ESA) performed 
at the proposed Walmart store (#2077-07) in Lake Elsinore, California as shown on Figures 1 
and 2 (Site).  This work was performed for GreenbergFarrow and Walmart Stores, Inc. 
(Walmart) in accordance with our December 8, 2010 Agreement (Agreement).   
 
As shown on Figure 3, Cornerstone Earth Group, Inc. (Cornerstone) understands that Walmart 
is planning to construct a new approximately 151,000 square-foot retail store and associated 
parking areas, driveways and landscaping.  The Site currently consists of seven parcels totaling 
approximately 17-acres, four of which are developed with residences consisting of mobile 
homes and associated outbuildings.  
 
1.1 PURPOSE 
 
The scope of work presented in the Agreement was prepared in general accordance with ASTM 
E 1527-05 titled, “Standard Practice for Environmental Site Assessments:  Phase I 
Environmental Site Assessment Process” (ASTM Standard); Walmart’s July 1, 2011 guidance 
document titled “Environmental Due Diligence Policy, Standards, Protocols, & Guidance;” and 
Walmart’s July 1, 2011 guidance document titled “Environmental Due Diligence Protocols for 
When Buildings Are Present.”  The ASTM Standard is in general compliance with the 
Environmental Protection Agency (EPA) rule titled, “Standards and Practices for All Appropriate 
Inquiries; Final Rule” (AAI Rule).  The purpose of this Phase I ESA is to strive to identify, to the 
extent feasible pursuant to the scope of work presented in the Agreement, Recognized 
Environmental Conditions at the property.   
 
As defined by ASTM E 1527-05, the term Recognized Environmental Conditions means the 
presence or likely presence of hazardous substances or petroleum products on a property 
under conditions that indicate an existing release, past release, or a material threat of a release 
of hazardous substances or petroleum products into structures on the property or into the 
ground, ground water, or surface water on the property.   
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1.2 SCOPE OF WORK 
 
As presented in our Agreement, the scope of work performed for this Phase I ESA included the 
following: 

 
 A reconnaissance of the Site to note readily observable indications of significant 

hazardous materials releases to structures, soil or ground water. 
 

 Drive-by observation of adjoining properties to note readily apparent hazardous 
materials activities that have or could significantly impact the Site. 
 

 Acquisition and review of a regulatory agency database report of public records for the 
general area of the Site to evaluate potential impacts to the Site from reported 
contamination incidents at nearby facilities. 
 

 Review of readily available information on file at selected governmental agencies to help 
evaluate past and current Site use and hazardous materials management practices. 
 

 Review of readily available maps and aerial photographs to help evaluate past and 
current Site uses.   
 

 Interviews with persons reportedly knowledgeable of existing and prior Site uses (if 
these persons are made available by GreenbergFarrow).    
 

 Evaluation of other Business Environmental Risks including radon, indoor air quality, 
lead in drinking water, regulatory compliance, high voltage power lines and mold.   
 

 Evaluation of the on-Site buildings for asbestos-containing materials and lead-containing 
paint, and visual observations for mercury-vapor containing equipment, PCB-containing 
lighting fixtures, CFC containing equipment and tritium-containing exit signs. 
 

 Evaluation of biological resources (threatened and endangered species, wetlands, 
wildlife sanctuaries and other natural preserves). 
 

 Evaluation of cultural and archeological resources. 
 

 Preparation of a written report summarizing our findings and recommendations. 
 
The limitations for the Phase I ESA are presented in Section 11.  The completed Walmart 
Phase I summary form is presented in Appendix A.  This report has been prepared in general 
compliance with Walmart’s Environmental Due Diligence Policy and ASTM E 1527-05. 
 

1.3 ASSUMPTIONS 
 
In preparing this Phase I ESA, Cornerstone assumed that all information received from 
interviewed parties is true and accurate.  In addition, Cornerstone assumed that all records 
obtained by other parties, such as regulatory agency databases, maps, related documents and 
environmental reports prepared by others are accurate and complete.  Cornerstone also 
assumed that the boundaries of the Site, based on information provided by GreenbergFarrow, 
are as shown on Figures 2 and 3.  Cornerstone has not independently verified the accuracy or 
completeness of any data received.   
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1.4 ENVIRONMENTAL PROFESSIONAL 
 
This Phase I ESA was performed under the oversight of Peter M. Langtry, C.E.G, an 
environmental professional who meets the ASTM E 1527-05 qualification requirements.  The 
Site visit was performed by Stason Foster, P.E., who also meets ASTM E 1527-05 qualification 
requirements.  Mr. Foster’s and Mr. Langtry’s resumes are presented in Appendix B. 
 
1.5 REPORT VIABILITY DATE 
 
In accordance with Walmart’s corporate guidelines, Table 1 summarizes the report viability date. 
 
Table 1: Table of Critical Dates 

 
Report Issuance Date July 15, 2011 

Date of Interview of Past and Present Owners and Occupants June 9 to 11, 2011* 

Date of Recorded Environmental Lien Search June 17, 2011 

Date of Government Record Review June 6, 2011 

Date of Site Visit and Site Vicinity Reconnaissance June 22, 2011 

Earliest Date of Interviews, Lien Search, Record Reviews, and 
Site Visit 

June 6, 2011 

Report Viability Date December 3, 2011 
* As described in Sections 8 and 10.8, no interviews were conducted with past owners/occupants and only some of the current 

owners were interviewed.  

 

SECTION 2: SITE DESCRIPTION 
 
This section describes the Site as of the date of this Phase I ESA.  The location of the Site is 
show on Figures 1 and 2.  Tables 2 through 4 summarize general characteristics of the Site and 
adjoining properties.  The Site is described in more detail in Section 7, based on our on-Site 
observations. 
 
2.1 LOCATION AND OWNERSHIP 

 
Table 2 describes the physical location, size and ownership of the Site based on information 
provided by GreenbergFarrow.  Site address information was obtained from the Riverside 
County Assessors’ Office.  Ownership information was obtained from provided title reports. 

 
Table 2: Site Location and Ownership 

 
Assessor’s Parcel No. (APN) 
and Addresses 

APN 377-090-029 (29401 3rd Street) 
APN 377-090-030 (29421 3rd Street) 
APN 377-090-031 (29445 3rd Street) 
APN 377-090-032 (29467 3rd Street) 
APN 377-090-009 (no reported address) 
APN 377-030-015 (no reported address) 
APN 377-030-076 (no reported address) 
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Owners Caliber Elsinore, LLC (undeveloped parcels) 
Wade C. Werntz (29401 3rd Street) 
Dennis Bixler (29421 3rd Street) 
Fernando S. and Teresa L. Camarillo (29445 3rd Street) 
Raul C. Gonzales (29467 3rd Street) 

Approximate Site Size  17.1-acres 

 
 

2.2 CURRENT/PROPOSED USE OF THE PROPERTY 
 

The current and proposed uses of the Site are summarized in Table 3. 
 
Table 3: Current and Proposed Uses 

 

Current Use Four single family residential parcels and three 
undeveloped/vacant parcels 

Proposed Use Walmart retail store 

 
2.3 SITE SETTING AND ADJOINING SITE USE 

 
Land use in the general Site vicinity appears to be a mix of undeveloped land, residential and 
commercial properties (see Figure 2).  The Site is bordered to the northeast by Cambern Avenue; 
to the northwest by Central Avenue; to the southeast by 3rd Street; and to the southwest by 
residential and commercial properties. Adjoining Site uses are summarized below in Table 4.   

 
Table 4: Adjoining Site Uses 

 
Northeast Residences and undeveloped land on the opposite side of Cambern 

Avenue 

Northwest Retail shops and restaurants 

Southeast Residences and undeveloped land on the opposite side of 3rd Street 

Southwest LA Fitness, undeveloped land, a single family residence and a multi-
tenant commercial building containing restaurants and retail 
businesses.   

 
2.4 EXISTING STRUCTURES 
 
Four single family residences consisting of mobile homes and associated outbuildings consisting 
of detached garages and storage sheds are located on-Site along 3rd Street.  Southern California 
Edison provides electricity to the Site area.  Water is provided by Elsinore Valley Water District.  
Southern California Gas Company provides natural gas.  Septic tanks are connected to each of 
the four on-Site mobile homes.   
 

SECTION 3: USER PROVIDED INFORMATION 
 
The ASTM Standard defines the User as the party seeking to use a Phase I ESA to evaluate the 
presence of Recognized Environmental Conditions associated with a property.  For the purpose 
of this Phase I ESA, the User is Walmart.  Walmart’s Phase I ESA guidance document includes 
a user questionnaire to be completed by the project civil engineer (GreenbergFarrow) and 
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Walmart.  The completed User questionnaires from GreenbergFarrow and Walmart are 
presented in Appendix C.   
 
3.1 ENVIRONMENTAL LIENS OR ACTIVITY AND USE LIMITATIONS 
 

Based on the provided User questionnaires, GreenbergFarrow and Walmart are not aware of 
any environmental cleanup liens recorded against the Site that are filed under federal, tribal, 
state, or local law.  In addition, GreenbergFarrow and Walmart are not aware of any Activity and 
Use Limitations (AULs) that are in place at the Site and/or have been filed or recorded in a 
registry under federal, tribal, state, or local law.   
 
Preliminary title insurance commitment reports (title reports) prepared by Stewart Title of 
California, Inc. dated August 5, 2010 and June 11, 2011 were provided to us by 
GreenbergFarrow.  Chain of title documents also were provided that pertain to each of the Site 
parcels.  Copies of the title reports and chain of title documents are attached in Appendix D.  
The title reports were reviewed to; 1) identify any currently effective environmental liens or 
activity or use limitations, in accordance with Section 6.2 of ASTM 1527-05 and; 2) assist in the 
identification of previous uses of the property in accordance with Section 8.3 of ASTM 1527-05.   
 
Based on the provided documents, the undeveloped Site parcels (APN 377-090-009, and 377-
030-015 and -076) have been owned by Caliber Elsinore, LLC since 2005.  Prior owners dating 
to 1938 include mainly individuals as well as investment companies.  Additionally, Elsinore Clay 
Company purchased two of the parcels in 1947 and sold them in 1965 to International Pipe and 
Ceramics Corporation (aka, Interpace Corporation), which owned them until 1977. 
 
Identified current owners of the four on-Site residential parcels are listed in Table 2.  Prior 
owners of these parcels dating to 1943 include various individuals.   
 
The preliminary title reports reference several documents such as easements, agreements 
covenants, conditions and restrictions that are associated with the Site.  Although these items 
could impact Walmart’s planned use of the Site (such as limiting certain types of development), 
the information presented in the title reports does not appear to suggest that the listed items are 
related to Recognized Environmental Conditions (RECs) associated with the Site.  Additionally, 
no environmental liens were listed in the title reports. 
 
3.2 SPECIALIZED KNOWLEDGE AND/OR COMMONLY KNOWN OR REASONABLY 
ASCERTAINABLE INFORMATION 

 

The ASTM Standard requires that if the User (Walmart) is aware of any specialized knowledge 
and/or commonly known or reasonably ascertainable information within the local community 
about the Site that is material to Recognized Environmental Conditions, such as environmental 
liens, a significantly lower purchase price due to the property being affected by hazardous 
materials, or other conditions that are material to Recognized Environmental Conditions in 
connection with the Site, it is the User’s responsibility to communicate this information to the 
environmental professional.  Based on the completed user questionnaires, GreenbergFarrow 
and Walmart are not aware of past Site uses, specific chemicals that are or were once present 
at the Site, or spills or other chemical releases at the Site.   
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3.3 REASON FOR PERFORMING PHASE I ENVIRONMENTAL SITE ASSESSMENT 
 
Cornerstone performed this Phase I ESA to support Walmart and GreenbergFarrow in 
evaluation of Recognized Environmental Conditions at the Site.  This Phase I ESA is intended 
to reduce, but not eliminate, uncertainty regarding the potential for Recognized Environmental 
Conditions at the Site.   
 

SECTION 4: RECORDS REVIEW 
 
4.1 STANDARD ENVIRONMENTAL RECORD SOURCES 
 
Cornerstone contracted with a firm specializing in the computerized search of environmental 
regulatory databases to evaluate the likelihood of contamination incidents at and near the Site.  
The databases and search distances were in general accordance with the requirements of 
ASTM E 1527-05.  A list of the database sources reviewed, description of the sources, and a 
radius map showing the location of reported facilities relative to the project Site are presented in 
Appendix E.   
 
4.1.1 On-Site Database Listings 
 
The Site addresses were not listed in the databases searched.  
 
4.1.2 Nearby Off-Site Spill Incidents  
 
Two nearby facilities were listed as closed cases on the state Leaking Underground Storage 
Tank (LUST) database including a Mobile gasoline station at 29300 Central Avenue and an 
Arco gasoline station at 29355 Central Avenue.  To obtain additional information regarding 
these LUST cases, a cursory review of readily available documents obtained from the state 
Geotracker (http://geotracker.swrcb.ca.gov) database was performed.  Geotracker is a database 
and geographic information system (GIS) that provides online access to environmental data.  It 
tracks regulatory data about leaking underground storage tank (LUST), Department of Defense, 
Site Cleanup Program and Landfill sites.   
 
Selected documents reviewed are presented in Appendix F.  Based on the information 
reviewed, these LUST cases do not appear to have impacted on-Site soil or ground water 
quality.  Ground water was reported to be present in the Site area at depths between 25 and 40 
feet and a southwesterly flow direction was reported.  The LUST cases are located cross- or 
down-gradient from the Site with respect to the reported ground water flow direction.   
 
4.1.3 Orphan Sites 
 
Thirty-eight orphan sites were listed in the database report.  Orphan sites are database listings 
where the facility locations were not able to be plotted.  Based on the descriptions of the orphan 
listings (i.e. street names, database type, business name), none appear likely to significantly 
impact ground water beneath the Site. 
 
4.2 ADDITIONAL ENVIRONMENTAL RECORD SOURCES 
 
The following additional sources of readily ascertainable public information for the Site also 
were reviewed during this Phase I ESA.  Interviews were performed by Stason Foster, P.E. 
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4.2.1 City and County Agency File Review and Interview with Local Regulatory Agency 
Staff 

 
Cornerstone requested available files pertaining to the Site at the following public agencies; the 
Riverside County Department of Environmental Health (RCDEH), the Riverside County Fire 
Department (RCFD), the Riverside County Building Department (RCBD), the Lake Elsinore 
Building Department (LEBD), the Regional Water Quality Control Board (RWQCB), and Region 
9 of the Federal Environmental Protection Agency (EPA).   
 
During a telephone conversation on June 20, 2011, Ms. Susanne Cauffiel of the RCDEH 
indicated that the RCDEH has no files pertaining to the Site and that she was not familiar with 
the Site.  Similarly, the LEBD, EPA, RCFD and RWQCB indicated that they have no files 
pertaining to the Site.     
 
Records at the RCBD indicate that the four on-Site residences (consisting of mobile homes) 
were constructed/installed on-Site between 1978 and 1989.  The files also contained permits for 
detached garages, mobile home foundations, patio covers, and work related to a pool.   
 
4.2.2 Division of Oil, Gas and Geothermal Resources Maps 
 
To evaluate the presence of oil or gas wells on-Site and in the immediate Site vicinity, the 
California Department of Conservation, Division of Oil, Gas, and Geothermal Resources on-line 
mapping program (http://maps.conservation.ca.gov/doms/doms-app.html) was reviewed.  
Review of the on-line map did not show oil or gas wells on-Site or on the adjacent properties. 
 

SECTION 5: PHYSICAL SETTING 
 
Cornerstone reviewed readily available geologic and hydrogeologic information to evaluate the 
likelihood that chemicals of concern released on a nearby property could pose a significant 
threat to the Site and/or its intended use. 
 
5.1 CURRENT USGS TOPOGRAPHIC MAP 
 
A 1997 USGS 7.5 minute topographic map was reviewed to evaluate the physical setting of the 
Site.  Based on our review, the Site’s elevation is approximately 1,300 feet above mean sea 
level; topography in the vicinity of the Site slopes gently to the southwest.   
 
5.2 HYDROLOGY  
 
Rainfall in Lake Elsinore reportedly averages approximately 15 inches annually (http://www.wrh. 
noaa.gov/images/mtr/ca_south.gif).  A seasonal creek/storm water drainage traverses the Site, 
generally near the northwest border of the four residential parcels.  No other storm water 
collection features were observed on-Site.   
 
5.3 GEOLOGY / HYDROGEOLOGY 
 
The Site is located within the Elsinore Groundwater Basin, which underlies the Elsinore Valley in 
western Riverside County. The Elsinore Groundwater Basin contains alluvial fan, floodplain, and 
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lucustrine deposits, which are underlain by alluvium of the Pauba Formation.  The basin is 
bounded on the southwest by the Santa Ana and Elsinore Mountains along the Willard fault, a 
splay of the active Elsinore fault zone. The basin adjoins the Temecula Valley Groundwater 
Basin on the southeast at a low surface drainage divide. The basin is bounded on the northwest 
by the Temescal Subbasin of the Upper Santa Ana River Valley Groundwater Basin at a 
constriction in Temescal Wash. The basin is bounded on the northeast by nonwater-bearing 
rocks of the Peninsular Ranges along the Glen Ivy fault (DWR, 2006).  
 
Based on information contained in the state Geotracker database regarding nearby properties, 
ground water below the Site is expected to be at a depth between 25 and 40 feet.  A 
southwesterly ground water flow direction has been reported in the Site vicinity.   
 

SECTION 6: HISTORICAL USE INFORMATION 
 
The objective of the review of historical use information is to develop a history of the previous 
uses of the Site and surrounding area in order to help identify the likelihood of past uses having 
led to Recognized Environmental Conditions at the Site.  The ASTM standard requires the 
identification of all obvious uses of the property from the present back to the property’s first 
developed use, or back to 1940, whichever is earlier, using reasonably ascertainable standard 
historical sources.  The historical data sources reviewed and results of our review are 
summarized below.     
 
6.1 HISTORICAL AERIAL PHOTOGRAPHS 
 
We reviewed aerial photographs dated 1938, 1953, 1967, 1980, 1989, 1994, 2002 and 2005 
obtained from Environmental Data Resources, Inc. (EDR) of Milford, Connecticut; copies of 
aerial photographs reviewed are presented in Appendix G.   
 
Table 5: Aerial Photograph Summary 

 
Date Source Comments 

1938 and 
1953 

Aerial 
photographs 

The Site appears to be undeveloped.  What appears 
to be a small pit or pond and area of disturbed soil 
are apparent on the northern portion of the Site.   

1963 Aerial 
photograph 

The Site appears similar to that shown on the prior 
photographs. Additionally, the northwestern half of 
the Site appears to be in use for hay cultivation.  

1980 and 
1989 

Aerial 
photographs 

On the 1980 aerial photograph, three of the four 
current on-Site residences appear to be present.  
The fourth appears to be shown on the 1989 
photograph.   

1994, 2002, 
2005 and 
2009 

Aerial 
photographs 

On the aerial photographs from the 1990s and 
2000s, the Site appears generally similar to the 
current conditions.  The 2009 aerial photograph 
obtained from Google Earth (see Figure 2) 
additionally shows several piles of fill soil on the 
northern portion of the Site near the area where a 
small pit or pond was shown on prior photographs.   
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6.2 HISTORICAL TOPOGRAPHIC MAPS 
 
We reviewed USGS historic topographic maps dated 1901, 1953, 1973, 1982, 1988 and 1997; 
copies of historic topographic maps reviewed are presented in Appendix G.  No specific Site 
details or on-Site structures were depicted on topographic maps except for a few structures along 
3rd Street that appear typical of residences; these are depicted on the topographic maps from the 
1980s and 1990s.   
 
6.3 HISTORICAL FIRE INSURANCE MAPS 
 
EDR reported that the Site was not within the coverage area of Sanborn fire insurance maps.  
 
6.4 LOCAL STREET DIRECTORIES 
 
EDR performed a search of available city directories dated from 1974 to 2007 to obtain 
information pertaining to past Site occupants.  Residential use of the on-Site parcels along 3rd 
Street was identified on city directories dated in the 1980s, 1990s and 2000s.  The city directory 
summary is presented in Appendix G.   
 
6.5 HISTORICAL SUMMARY OF SITE VICINITY 
 
Based on the aerial photographs and topographic maps, the immediate Site vicinity appears to 
historically have been mainly undeveloped land and agricultural properties with widely spaced 
residences.  Properties to the north and northwest of the Site are shown to have been used as 
clay pits since at least the 1930s until at least the 1960s.  Increases in both residential and 
commercial development of nearby properties are apparent during the 1980s, 1990s and 2000s.  
The former clay pits to the north and northwest appear to have been mostly filled by the early 
2000s.    
 

SECTION 7: SITE RECONNAISSANCE 
 

We performed a Site reconnaissance to evaluate current Site conditions and to attempt to 
identify Recognized Environmental Conditions.  The results of the reconnaissance are 
discussed below.  Additional Site observations are summarized in Table 6.  Photographs are 
presented in Section 7.3. 
 
7.1 METHODOLOGY AND LIMITING CONDITIONS 
 
To observe current Site conditions (readily observable environmental conditions indicative of a 
significant release of hazardous materials), Cornerstone staff (Stason Foster, P.E.) visited the 
Site on June 22, 2011 and was unaccompanied.   
 
The reconnaissance was conducted by walking portions of the Site perimeter as well as 
transects through representative areas of the Site.  Our ability to observe the undeveloped 
portion of the Site was partially limited by the presence of tall grass and weeds (typical of an 
undeveloped field).  Additionally, the interiors of the four mobile homes located on-Site along 3rd 
Street were not observed; however, the interiors of the associated garages and other 
outbuildings were observed.  These limiting conditions are not expected to be significant.   
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7.2 OBSERVATIONS 
 
At the time of our visit, the northwest portion of the Site was undeveloped and consisted of a 
grass and weed covered field.  A berm of soil was observed on-Site along Cambern Avenue (a 
mostly unpaved, gravel road).  The piles of fill soil shown on the 2009 aerial photograph 
obtained from Google Earth (see Figure 2), were not readily apparent.  This mounded soil 
appeared to have either been removed or spread across the Site.  Grass and weeds covered 
the area where the apparent fill piles were present.  A seasonal creek/storm water drainage was 
observed on the southeast portion of the undeveloped area of the Site (just to the northwest of 
the four residential parcels).  Several trees were observed near the creek.   
 
Observations of the four on-Site residential parcels are discussed in the following sections.   
 
7.2.1   29401 3rd Street 
 
A mobile home with an adjacent swimming pool was observed on the parcel at 29401 3rd Street.  
A detached garage and adjacent storage shed were present to the northwest of the mobile 
home.  Both the garage and shed were of wood frame construction with concrete floor slabs.  
The shed and garage were observed to contain tools, vehicle parts, lawn care equipment, 
sporting equipment and other typical household items.  The northwestern portion of the shed 
contained ten 5-gallon buckets of gear lubricant, as well as several smaller retail containers 
(typically 1-quart to 1-gallon or smaller in size) of paints, oils, adhesives, cleaning products, 
antifreeze and other common automotive related products.  Several empty plastic gasoline cans 
also were present.  The observed hazardous materials were stored in an orderly manner on 
shelving and on the concrete floor slab.  No evidence of significant hazardous materials spills 
was readily apparent.   
 
A semi-truck was observed to be parked on a gravel covered area on the northwest portion of 
the parcel.  Additionally, a boat was observed to be stored beneath an awning located adjacent 
to the garage.  Piping that appeared to lead to a septic tank was observed on the northwest side 
of the mobile home.   
 
7.2.2   29421 3rd Street 
 
A mobile home was observed on the parcel at 29401 3rd Street.  A detached garage with wood 
frame construction and a concrete floor slab was present to the north of the mobile home.  The 
garage was observed to contain miscellaneous household items.  An open 5-gallon bucket of 
used motor oil was observed on the southeast side of the garage.  What appeared to be minor 
oil staining of the soil near the bucket was observed.   
 
Two cars and a partially disassembled truck were observed to be stored on the northwest 
portion of the parcel.  Piping that appeared to lead to a septic tank was observed on the 
northwest side of the mobile home.   
 
7.2.3   29445 3rd Street 
 
A mobile home was observed on the parcel at 29445 3rd Street.  To the north of the mobile 
home, a semi-truck trailer (used for storage) was present along with an adjacent concrete pad 
that was partially covered by an awning.  Truck and automobile repair work appeared to be in 
progress on the concrete slab.  An approximately 4 foot deep pit with concrete block walls and 
an apparent concrete base was present within the vehicle repair area.  A car was parked over 
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the pit, which restricted access; however, the pit appeared to be used for auto maintenance 
purposes.  An open 5-gallon bucket of what appeared to be antifreeze was present at the base 
of the pit.  The walls and base of the pit appeared to be oil stained.  What appeared to be oil 
staining also was observed on portions of the surrounding concrete slab;  areas of oil stained 
soil also were noted.  The areas of oil stained soil appeared limited in extent, likely resulting 
from parked vehicles or heavy equipment.  Several 5-gallon buckets of what appeared to be 
used motor oil, a 55-gallon drum of gear oil, and two drums of grease were observed in the 
general vicinity of the concrete slab (i.e., on the northern portion of the Site).   
 
The semi-truck trailer was observed to be used for storage and was resting on the ground; the 
wheels of the trailer had been removed.  Stored items appeared to consist mainly of tools, 
vehicle parts and an air compressor.  Two 55-gallon drums that appeared to contain new and 
used oil were present in the trailer, along with smaller containers of automotive related products 
that were observed on shelving.  An open 5-gallon bucket of used oil also was noted.  Spilled oil 
was apparent on the metal floor of the trailer, mainly near the 55-gallon drums.   
 
Several automobiles, semi-trucks, miscellaneous trailers, a fork lift, a skip loader, vehicle parts 
and other miscellaneous items were observed to be stored on the northwestern portion of the 
parcel.  Piping that appeared to lead to a septic tank was observed on the northwest side of the 
mobile home.   
 
7.2.4   29467 3rd Street 
 
A mobile home was observed on the parcel at 29467 3rd Street.  A detached garage with 
corrugated metal construction and a concrete floor slab was present to the northeast of the 
mobile home.  The garage was observed to contain an old car and motorcycle, tools, 
miscellaneous household items, and a few empty gasoline cans.   
 
A fenced horse corral, several travel trailers/camper trailers, a semi-truck trailer and other 
miscellaneous items were observed on the northwest portion of the parcel.  The semi-truck 
trailer was observed to be used for storage of furniture, vehicle parts and other miscellaneous 
items.   
 
Mounded piles of fill soil were observed along the northwest border of the parcel that appeared 
to have been placed to control storm water drainage near the seasonal creek.  Another pile of 
soil was observed on-Site near the southwest border of the parcel.   
 
Piping that appeared to lead to a septic tank was observed on the northwest side of the mobile 
home.   
 
Table 6: Summary of Readily Observable Site Features 

 
 
General Observation 

 
Comments 

Aboveground Storage Tanks Not Observed 

Agricultural Wells Not Observed 

Air Emission Control Systems Not Observed 

Basements or crawl spaces Not Observed 

Boilers Not Observed 

Burning Areas Not Observed 

Chemical Mixing Areas Not Observed 
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General Observation 

 
Comments 

Chemical Storage Areas Observed as discussed above 

Clean Rooms Not Observed 

Drainage Ditches Not Observed 

Drinking Water Supply Wells Not Observed 

Elevators Not Observed 

Emergency Generators Not Observed 

Equipment Maintenance Areas Not Observed 

Floor Drains Not Observed 

Ground Water Monitoring Wells Not Observed 

High Power Transmission Lines Not Observed 

Hoods and Ducting Not Observed 

Hydraulic Lifts Not Observed 

Incinerator Not Observed 

Petroleum Pipelines Not Observed 

Petroleum Wells Not Observed 

Ponds or Streams Seasonal creek observed as described above.   

Railroad Lines Not Observed 

Row Crops or Orchards Not Observed 

Fill or Stockpiles of Soil or Debris Observed as discussed above 

Sumps or Clarifiers Not Observed 

Transformers Not Observed 

Underground Storage Tanks Not Observed 

Vehicle Maintenance Areas Observed as discussed above 

Vehicle Wash Areas Not Observed 

Wastewater Neutralization 
Systems 

Not Observed 

The comment “Not Observed” does not warrant that these features are not present on-Site; it only indicates that these features were 
not readily observed during the Site visit. 

 

 
7.3 PHOTOGRAPHS 

 

 
Photograph 1. View of undeveloped portion of the 
Site looking southeast from Central Avenue. 
 

 
Photograph 2. View of mounded fill on-Site along 
Cambern Avenue (looking southeast). 
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Photograph 3. View of on-Site mobile home at 
29401 3

rd
 Street (looking northwest). 

 

 
Photograph 4. View of garage and boat at 29401 
3

rd
 Street (looking south). 

 
Photograph 5. View of storage shed at 29401 3

rd
 

Street (looking southeast). 
 

 
Photograph 6. Stored items within shed at 29401 
3

rd
 Street 

 
Photograph 7. 29401 3

rd
 Street parcel looking 

southeast.   
 

 
Photograph 8. View of on-Site mobile home at 
29421 3

rd
 Street (looking northwest). 
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Photograph 9. View of garage at 29421 3

rd
 Street 

(looking north). 

 
Photograph 10. View of used oil bucket on side of 
garage at 29421 3

rd
 Street. 

 
Photograph 11. View of on-Site mobile home at 
29445 3

rd
 Street (looking northwest). 

 

 
Photograph 12. View of awning covered vehicle 
maintenance area at 29445 3

rd
 Street (looking 

southeast).  
 

 
Photograph 13. Base of auto maintenance pit at 
29445 3

rd
 Street.  Pit is located below the car 

shown in Photograph 12.   
 

 
Photograph 14. Oil staining on soil and concrete 
pad at 29445 3

rd
 Street.   
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Photograph 15. Semi-truck trailer used for storage 
at 29445 3

rd
 Street.   

 

 
Photograph 16. Oil drums and spilled oil on floor of 
trailer at 29445 3

rd
 Street.   

 

 
Photograph 17. Stored vehicles and equipment on 
northwest portion of 29445 3

rd
 Street.   

 

 
Photograph 18. View of on-Site mobile home at 
29467 3

rd
 Street (looking north). 

 

 
Photograph 19. View of garage at 29467 3

rd
 Street 

(looking northwest). 
 

 
Photograph 20. View of horse corral at 29467 3

rd
 

Street (looking north). 
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Photograph 21. View of stored items and trailers at 
29467 3

rd
 Street (looking northeast). 

 

 
Photograph 22. View of semi-truck trailer and 
mounded fill soil along northwest border of 29467 
3

rd
 Street (looking southwest). 

 
 

SECTION 8: INTERVIEWS  
 
8.1 INTERVIEWS WITH CURRENT OWNERS AND OCCUPANTS 
 
To help obtain information on current and historical Site use and use/storage of hazardous 
materials on-Site we provided an environmental questionnaire to GreenbergFarrow and asked 
that it be forwarded to the Site owners and occupants for completion.  The completed 
questionnaires by the owners of 29401, 29421 and 29445 3rd Street were returned to us and are 
attached in Appendix C.   
 
Based on the completed questionnaires, Mr. Wade Werntz has owned and occupied the 29401 
3rd Street parcel since 1996 for residential purposes.  The mobile home and garage reportedly 
were constructed in 1989.  Truck parking, equipment maintenance/repair and the presence of a 
septic tank are noted.  The information provided by Mr. Werntz appears consistent with our 
observations as described in Section 7.   
 
Mr. Dennis Bixler reportedly has owned the 29421 3rd Street Parcel since 2002 and occupied 
the parcel for residential purposes until 2009.  The parcel currently is rented to tenants for 
residential use.  The mobile home reportedly was constructed in 1978.  The presence of a 
septic tank is noted.  The information provided by Mr. Bixler appears consistent with our 
observations as described in Section 7. 
 
Fernando and Teresa Camarillo reportedly have owned and occupied the 29445 3rd Street 
parcel since 2000 for residential purposes.  The mobile home reportedly was constructed in 
1978.  Use of the parcel of truck repair and the presence of fill material and a septic tank are 
noted.  The reported fill material was not readily apparent at the time of our Site visit; however, 
the remaining information provided by Mr. Camarillo appears consistent with our observations 
as described in Section 7. 
 
The questionnaires provided for completion by the owner and occupants of 29467 3rd street and 
the owner of the undeveloped Site parcels were not returned to us as of the date of this report.   
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8.2 INTERVIEWS WITH PREVIOUS OWNERS AND OCCUPANTS 
 
Contact information for former owners and occupants of the Site was not provided to us; thus, 
these parties were not interviewed during the current study.   
 

SECTION 9: EVALUATION OF OTHER BUSINESS ENVIRONMENTAL RISKS 
 
9.1 ASBESTOS, LEAD-BASED PAINT, MERCURY, PCBS, CFCS AND EXIT SIGNS 
 
A hazardous building materials survey of the on-Site structures was performed by RGA 
Environmental, Inc. in general accordance with Walmart’s guidance document “Supplement to 
Phase I Guidelines.”   An initial survey was performed on June 16 and 17, 2011.  Due to access 
limitations during the initial survey, an additional Site visit was performed on October 3, 2011.  
The hazardous building materials survey report is presented in Appendix H.  
 
The survey was performed on the interior, exterior and roofing materials of the on-Site 
structures.  Thirty-seven homogenous suspected asbestos containing materials (ACMs) were 
identified in the three mobile homes, garages, sheds and one in-ground swimming pool.  Five of 
the materials sampled were found to contain asbestos.  The identified ACM consisted of roof 
penetration mastics on the roofs of the four mobile homes surveyed, and roof shingles on one of 
the mobile homes.   
 
Nineteen painted surfaces and eight types of ceramic tile were sampled and analyzed for lead.  
Two of the paints and one ceramic tile sampled were reported above the laboratory detection 
limit for lead. These two paints were a white paint in the mobile home bathroom at 29421 3rd 
Street (94 parts per million [ppm]) and brown exterior paint on the mobile home at 29467 3rd 
Street (800 ppm). The ceramic tile was a tan tile in the master bathroom of 29445 3rd Street (59 
ppm).   Activities that disturb or remove the lead paint and tile will need to be performed by 
workers with appropriate training.  Lead containing materials that are removed will require 
appropriate handling and disposal (RGA Environmental, 2011). Additional considerations for 
activities that disturb or remove the lead-containing paint are presented in the hazardous 
building materials report in Appendix H.   
 
Approximately 42 four-foot fluorescent light tubes (mercury containing) were observed in the 
mobile homes and/or garages on 29401, 29421 and 29467 3rd Street.  No mercury switches 
were observed.  Approximately 22 fluorescent light ballasts were identified inside the structure 
that may contain polychlorinated biphenyls (PCBs).  “No PCB” labels were present on all the 
ballasts observed.   Tubes and bulbs should be removed from the fixtures without breakage and 
packaged for mercury reclamation as a universal waste through an appropriate vendor prior to 
removal of any fixtures.  Prior to disposal, all fluorescent light ballasts should be observed for 
labels stating “No PCBs”.  Ballasts identified without such labeling should be assumed to be 
PCB containing and be removed from the fixture and appropriately disposed prior to disposal of 
the fixtures (RGA Environmental, 2011). 
 
Two wall or window mounted air conditioning units were observed on the hoem on Parcel #2.  
Six window air conditioning unit and one pad-mounted air conditioning unit were observed on 
Parcel #3.  The air conditioning units were determined to contain R-22, a HCFC refrigerant.  Air 
conditions originally observed on Parcels #1 and #4 during the June 16, 2011 Site visit had 
been removed by the former residents by the time of the October 3, 2011 Site visit.   
 
No exit signs were observed on-Site (RGA, 2011). 
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9.2 THREATENED, ENDANGERED, AND OTHER PROTECTED SPECIES 
 
A biological survey of the Site was performed by H.T. Harvey & Associates, including a Site 
reconnaissance on June 19, 2011. 
 
Habitats observed on-Site consisted of exotic grasses, weedy annual plants and a grove of 
eucalyptus trees.  Wild oats and black mustard appeared to comprise the majority 
(approximately 75 percent) of the vegetation, with the remainder consisting of exotic annual and 
perennial weeds including tocalote, Russian thistle, London rocket, little mallow/cheeseweed 
and vinegar weed. The grove of eucalyptus trees was observed on the southern portion of the 
Site and separated the on-Site residential area from the on-Site open area (H.T. Harvey & 
Associates, 2011).  
 
Avian species observed on the Site included the lesser goldfinch, house finch , mourning dove, 
common raven, redtailed hawk, western kingbird, Nuttall’s woodpecker, and European house 
sparrow.  Mammals observed were the California ground squirrel, desert cottontail, and a 
variety of common small rodent species. The only reptile observed on-Site was the carcass of a 
coachwhip, which was found on the dirt road bordering the Site and appeared to have been 
discarded at the location. Red-tailed hawk and western kingbird appeared to nest in the 
eucalyptus trees (H.T. Harvey & Associates, 2011). 
 
A search of the California Department of Fish and Game’s California Natural Diversity Database 
reportedly revealed a significant number of special state plant and wildlife species in the general 
Site area, however, none of the database listings indicated the presence of special-status 
species occurrences on-Site. There is a large expanse of open desert habitat approximately 1 ½ 
mile south of the Site which would likely support special-status species. However, suitable 
habitat for these species is absent on-Site and surrounding area (H.T. Harvey & Associates, 
2011). 
 
The only biotic constraint apparent at the time of the reconnaissance is the presence of the 
western kingbird and red-tailed hawk nests in the eucalyptus grove. Disturbance or removal of 
these trees would need to be performed during the non-breeding season of these species 
(between August and January) or if seasonal avoidance is not possible, removal of the threes 
could be completed of pre-construction surveys indicate the absence of nesting birds.  H.T. 
Harvey & Associate’s report is presented in Appendix I. 
 
9.3 WETLANDS, WILDLIFE SANCTUARIES, AND OTHER NATURAL PRESERVES 
 
Based on H.T. Harvey & Associates’ assessment, no wetlands or federal/state jurisdictional 
habitats appear to be located on-Site or within the immediate Site vicinity.  In addition, there are 
no wildlife sanctuaries or natural resource preserves located adjacent to or nearby the Site (H.T. 
Harvey & Associates, 2011).  The biotic constraints analysis report is presented in Appendix I. 
 
9.4 CULTURAL, HISTORIC, AND ARCHEOLOGICAL RESOURCES 
 
A cultural/archeological resource evaluation was performed by Basin Research Associates to 
help evaluate the presence of cultural resources on-Site.  The evaluation consisted of the 
following tasks: 
 



 

 

Walmart, Lake Elsinore 
329-15-1 

Page 19 

 

 Review of pre-historic and historic records and literature search by the California 
Historical Resources Information System, Eastern Information Center (CRIS/EIC), 
University of California, Riverside. 

 

 Review of selected reference materials. 
 

 Review of the Sacred Lands Files by the Native American Heritage Commission.   
 
Documents reviewed by Basin Research Associates included a June 2007 survey of 
approximately 14 acres of the Site owned by Caliber Elsinore, LLC.  The 2007 survey included a 
pedestrian survey of the study area that did not identify any visible prehistoric or historic 
resources.   
 
Based on their findings, Basin Research Associates concluded that the Site appears to have a 
low sensitivity for prehistoric and/or historic archeological resources.  Basin Research 
Associates’ report is presented in Appendix I.   
 
9.5 RADON 
 
Studies conducted by the California Department of Health Services (CDHS) at 2,858 sites in 
California revealed that 3.8 percent had radon levels above 4 picocuries per liter (pCi/l) with the 
highest known reading at 29 pCi/l.  The United States Environmental Protection Agency (EPA) 
has set a recommended action level of 4 pCi/l. 
 
Radon screening tests conducted in the Site vicinity (Riverside County) did not detected radon 
above 4 pCi/l at any of the 12 sites tested.  The Federal EPA has rated Riverside County as a 
Radon Zone 2, with an average indoor radon level between 2 and 4 pCi/l. 

 
9.6 LEAD IN DRINKING WATER 
 
Lead sources in drinking water typically include plumbing corrosion and erosion of natural 
deposits in the water distribution system.  The Elsinore Valley Municipal Water District 
(EVMWD) provides water to the Site area.  EVMWD uses several sources of water to serve its 
customers, including imported water from the Colorado River and Northern California and water 
pumped from local ground water aquifers and Canyon Lake. Based on a 2009 Consumer 
Confidence Report published by the EVMWD (the most recent available), sampling conducted 
in 2007 for lead detected concentrations up to 5.5 ug/l; the regulatory action level for lead is a 
90th percentile lead concentration of 15 ug/l.  Sampling for lead is typically required every three 
years.  
 
To evaluate the presence of lead in the on-Site tap water, water samples were collected on 
June 22, 2011 from an exterior hose faucet at 29401 3rd Street.  An initial water sample (W-1) 
was collected from the faucet and a second sample (W-2) was collected after allowing the 
faucet to run for approximately 5 minutes.  The two water samples were submitted to a state 
certified laboratory with chain of custody documentation and analyzed for lead (EPA Test 
Method 200.8).  Laboratory analysis of the tap water samples did not detect lead in either 
sample.  The laboratory analytical report is presented in Appendix J. 
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9.7 MOLD IN STRUCTURES 
 
No structures that will be occupied by Walmart are present on-Site.  We understand that the 
existing residences will be demolished prior to construction of the planned Walmart store.  
 
9.8 HIGH VOLTAGE POWERLINES 
 
No high voltage powerlines were observed on or near the Site at the time of our 
reconnaissance. 
 
9.9 ENVIRONMENTAL REGULATORY COMPLIANCE 
 
The information reviewed during this study did not indicate significant regulatory compliance 
issues associated with the Site.   
 
9.10 INDOOR AIR QUALITY 
 
No hazardous materials likely to cause significant indoor air quality issues were observed at the 
time of our Site reconnaissance or otherwise identified in this Phase I environmental site 
assessment.   
 
9.11 BIOLOGICAL AGENTS 
 
No biological agents were observed that appeared likely to significantly impact the planned use 
of the Site. 
 
9.12 ASTS, USTS, FLOOR DRAINS, HEATING, BASEMENTS, AND CRAWL SPACES 
 
No above ground storage tanks, underground storage tanks (except for septic tanks) or drains 
were observed on-Site.  The on-Site residences appeared to be heated using natural gas or 
electricity.  No basement or crawl spaces beneath the floors were observed. 
 
9.13 POTENTIAL IMPACTS/IMPLICATIONS OF ENVIRONMENTAL ISSUES FOR SITE 
DEVELOPMENT AND CONSTRUCTION 
 
We understand that Walmart is planning to construct a new approximately 151,000 square-foot 
retail store and associated parking areas, driveways and landscaping.  As summarized in 
Section 10.2, proper disposal of the remaining hazardous materials, if not performed by the 
current owners, could increase Site development costs.  Additionally, further evaluation and 
cleanup of the areas where oil staining was observed could increase development costs and 
schedules.   
 
Based on the biologic resource evaluation, nesting birds were observed in the on-Site grove of 
eucalyptus trees.  Disturbance or removal of these trees would need to be performed during the 
non-breeding season for the species observed (spring through fall).  If avoidance of the 
breeding season is not feasible, removal of the trees could be completed if pre-construction 
surveys indicate the absence of nesting birds.  
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SECTION 10: FINDINGS  
 
Cornerstone performed this Phase I ESA to support GreenbergFarrow and Walmart in 
evaluation of Recognized Environmental Conditions at the Site.  This Phase I ESA is intended 
to reduce, but not eliminate, uncertainty regarding the potential for Recognized Environmental 
Conditions at the Site.  Our findings are summarized below.   
 
10.1 HISTORICAL SITE USAGE 
 
Based on the information obtained during this study, the Site appears to have remained mostly 
as undeveloped land until residences (consisting of mobile homes) were constructed/ 
installed between 1978 and 1989 on the four on-Site parcels along 3rd Street.  The northwestern 
portion of the Site appears to have been used for hay cultivation during at least the 1960s.   
 
Aerial photographs dating back to 1939 show what appear to be a small pit or pond and an area 
of disturbed soil on the northern portion of the Site.  The adjacent off-Site properties to the north 
and northwest were historically used as clay pits.  The on-Site feature may have been an 
exploratory pit associated with the larger off-Site clay mining operations.  Features similar to the 
apparent on-Site pit/pond are also shown to have been present on a few of the other nearby 
properties.  Provided title documents indicate that Elsinore Clay Company and International 
Pipe and Ceramics Corporation (a clay pipe manufacturer) owned two of the Site parcels 
between 1947 and 1977; manufacturing activities do not appear to have been conducted on-
Site.   
 
10.2 CHEMICAL STORAGE AND USE 
 
Vehicle maintenance activities appear to have been performed on several of the on-Site parcels 
located along 3rd Street.  Observed hazardous materials included mainly new and used 
lubricants, antifreeze and other automotive-related products.   
 
Areas of oil stained soil were observed on the parcel at 29445 3rd Street, along with oil staining 
of the vehicle maintenance pit and spilled oil within the adjacent storage trailer.  A small area of 
oil stained soil also was noted at 29421 3rd Street.  The potential for the observed staining and 
spilled oil to have a significant impact on the planned use of the Site for commercial retail 
purposes appears low.  However, further evaluation and cleanup of the impacted areas could 
increase development costs and schedules.     
 
10.3 FILL 
 
The 2009 aerial photograph obtained from Google Earth (see Figure 2) shows several piles of 
fill soil on the northern portion of the Site near the area where a small pit or pond was shown on 
prior photographs.  During our Site visit, these fill piles were not readily apparent.  A berm of soil 
was, however, observed on-Site along Cambern Avenue.  Additional fill piles were observed on 
the 29467 3rd Street parcel.  The owners of 29445 3rd Street additionally reported on the 
provided questionnaire that fill was present on that parcel; however; the fill was not readily 
apparent at the time of our Site visit.   
 
The source and quality of the observed and reported fill soil are unknown.   
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10.4 POTENTIAL ENVIRONMENTAL CONCERNS WITHIN THE SITE VICINITY 
 
Based on the information obtained during this study, no off-Site hazardous material incidents 
have been reported in the Site vicinity that would be likely to significantly impact the planned 
use of the Site as a retail store.  
 
10.5 OTHER BUSINESS ENVIRONMENTAL RISKS 
 
10.5.1 Asbestos, Lead-Based Paint, Mercury, PCBs and Cfcs 
 
A hazardous building materials survey of the on-Site structures was performed by RGA 
Environmental, Inc. in general accordance with Walmart’s guidance document “Supplement to 
Phase I Guidelines.”   An initial survey was performed on June 16 and 17, 2011.  Due to access 
limitations during the initial survey, an additional Site visit was performed on October 3, 2011.  
The hazardous building materials survey report is presented in Appendix H.  
 
The survey was performed on the interior, exterior and roofing materials of the on-Site 
structures.  Thirty-seven homogenous suspected asbestos containing materials (ACMs) were 
identified in the three mobile homes, garages, sheds and one in-ground swimming pool.  Five of 
the materials sampled were found to contain asbestos.  The identified ACM consisted of roof 
penetration mastics on the roofs of the four mobile homes surveyed, and roof shingles on one of 
the mobile homes.   
 
Nineteen painted surfaces and eight types of ceramic tile were sampled and analyzed for lead.  
Two of the paints and one ceramic tile sampled were reported above the laboratory detection 
limit for lead. These two paints were a white paint in the mobile home bathroom at 29421 3rd 
Street (94 parts per million [ppm]) and brown exterior paint on the mobile home at 29467 3rd 
Street (800 ppm). The ceramic tile was a tan tile in the master bathroom of 29445 3rd Street (59 
ppm).   Activities that disturb or remove the lead paint and tile will need to be performed by 
workers with appropriate training.  Lead containing materials that are removed will require 
appropriate handling and disposal (RGA Environmental, 2011). Additional considerations for 
activities that disturb or remove the lead-containing paint are presented in the hazardous 
building materials report in Appendix H.   
 
Approximately 42 four-foot fluorescent light tubes (mercury containing) were observed in the 
mobile homes and/or garages on 29401, 29421 and 29467 3rd Street.  No mercury switches 
were observed.  Approximately 22 fluorescent light ballasts were identified inside the structure 
that may contain polychlorinated biphenyls (PCBs).  “No PCB” labels were present on all the 
ballasts observed.   Tubes and bulbs should be removed from the fixtures without breakage and 
packaged for mercury reclamation as a universal waste through an appropriate vendor prior to 
removal of any fixtures.  Prior to disposal, all fluorescent light ballasts should be observed for 
labels stating “No PCBs”.  Ballasts identified without such labeling should be assumed to be 
PCB containing and be removed from the fixture and appropriately disposed prior to disposal of 
the fixtures (RGA Environmental, 2011). 
 
Two wall or window mounted air conditioning units were observed on the hoem on Parcel #2.  
Six window air conditioning unit and one pad-mounted air conditioning unit were observed on 
Parcel #3.  The air conditioning units were determined to contain R-22, a HCFC refrigerant.  Air 
conditions originally observed on Parcels #1 and #4 during the June 16, 2011 Site visit had 
been removed by the former residents by the time of the October 3, 2011 Site visit.   
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No exit signs were observed on-Site (RGA, 2011). 
 
10.5.2 Threatened, Endangered, and Other Protected Species 
 
A biological survey of the Site was performed by H.T. Harvey & Associates, including a Site 
reconnaissance on June 19, 2011. 
 
Habitats observed on-Site consisted of exotic grasses, weedy annual plants and a grove of 
eucalyptus trees.  Wild oats and black mustard appeared to comprise the majority 
(approximately 75 percent) of the vegetation, with the remainder consisting of exotic annual and 
perennial weeds including tocalote, Russian thistle, London rocket, little mallow/cheeseweed 
and vinegar weed. The grove of eucalyptus trees was observed on the southern portion of the 
Site and separated the on-Site residential area from the on-Site open area (H.T. Harvey & 
Associates, 2011).  
 
Avian species observed on the Site included the lesser goldfinch, house finch , mourning dove, 
common raven, redtailed hawk, western kingbird, Nuttall’s woodpecker, and European house 
sparrow.  Mammals observed were the California ground squirrel, desert cottontail, and a 
variety of common small rodent species. The only reptile observed on-Site was the carcass of a 
coachwhip, which was found on the dirt road bordering the Site and appeared to have been 
discarded at the location. Red-tailed hawk and western kingbird appeared to nest in the 
eucalyptus trees (H.T. Harvey & Associates, 2011). 
 
A search of the California Department of Fish and Game’s California Natural Diversity Database 
reportedly revealed a significant number of special state plant and wildlife species in the general 
Site area, however, none of the database listings indicated the presence of special-status 
species occurrences on-Site. There is a large expanse of open desert habitat approximately 1 ½ 
mile south of the Site which would likely support special-status species. However, suitable 
habitat for these species is absent on-Site and surrounding area (H.T. Harvey & Associates, 
2011). 
 
The only biotic constraint apparent at the time of the reconnaissance is the presence of the 
western kingbird and red-tailed hawk nests in the eucalyptus grove. Disturbance or removal of 
these trees would need to be performed during the non-breeding season of these species 
(between August and January) or if seasonal avoidance is not possible, removal of the threes 
could be completed of pre-construction surveys indicate the absence of nesting birds.  H.T. 
Harvey & Associate’s report is presented in Appendix I. 
 
10.5.3 Wetlands, Wildlife Sanctuaries, and Other Natural Preserves  
 
Based on H.T. Harvey & Associates’ assessment, no wetlands or federal/state jurisdictional 
habitats appear to be located on-Site or within the immediate Site vicinity.  In addition, there are 
no wildlife sanctuaries or natural resource preserves located adjacent to or nearby the Site (H.T. 
Harvey & Associates, 2011).  The biotic constraints analysis report is presented in Appendix I. 
 
10.5.4 Cultural, Historic, and Archeological Resources 
 
A cultural/archeological resource evaluation was performed by Basin Research Associates to 
help evaluate the presence of cultural resources on-Site.  Documents reviewed by Basin 
Research Associates included a June 2007 survey of approximately 14 acres of the Site owned 
by Caliber Elsinore, LLC.  The 2007 survey included a pedestrian survey of the study area that 
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did not identify any visible prehistoric or historic resources.  Based on their findings, Basin 
Research Associates concluded that the Site appears to have a low sensitivity for prehistoric 
and/or historic archeological resources.   
 
10.5.5 Other Business Environmental Risks 
 
As listed in Sections 9.5 through 9.12, none of the other items categorized as “other business 
environmental risks” are considered to represent Recognized Environmental Conditions.   
 
10.6 POTENTIAL IMPACTS/IMPLICATIONS OF ENVIRONMENTAL ISSUES FOR SITE 
DEVELOPMENT AND CONSTRUCTION 
 
We understand that Walmart is planning to construct a new approximately 151,000 square-foot 
retail store and associated parking areas, driveways and landscaping.  As summarized in 
Section 10.2, proper disposal of the remaining hazardous materials, if not performed by the 
current owners, could increase Site development costs.  Additionally, further evaluation and 
cleanup of the areas where oil staining was observed could increase development costs and 
schedules.   
 
Based on the biologic resource evaluation, nesting birds were observed in the on-Site grove of 
eucalyptus trees.  Disturbance or removal of these trees would need to be performed during the 
non-breeding season for the species observed (spring through fall).  If avoidance of the 
breeding season is not feasible, removal of the trees could be completed if pre-construction 
surveys indicate the absence of nesting birds.  
 
10.7 DATA GAPS 
 
ASTM Standard Designation E 1527-05 requires the environmental professional to comment on 
significant data gaps that affect our ability to identify Recognized Environmental Conditions.  A 
data gap by itself is not inherently significant; it only becomes significant if it raises reasonable 
concerns.  The following data gaps were identified during this Phase I ESA. 
 

 The environmental questionnaires provided for completion by the owners of the 
undeveloped Site parcels (Caliber Elsinore, LLC ) and the parcel at 29467 3rd Street 
(Raul C. Gonzales) were not returned to us as of the date of this report.  Additionally, no 
contact information for former owners or occupants was provided to us; therefore, these 
parties were not interviewed.  The general environmental setting of the Site appears to 
have been established based on the information reviewed from other data sources.  
However, these individuals may have knowledge of the Site that is not otherwise readily 
available or apparent.  Thus, the absence of these questionnaires and interviews may 
diminish our ability to identify Recognized Environmental Conditions. 

 
 As summarized in Section 10.3, several areas of fill were observed and/or reported to be 

present on the Site.  The source and quality of the observed and reported fill soil are 
unknown.   

 

SECTION 11: CONCLUSIONS  
 

Cornerstone has performed a Phase I ESA in general conformance with the scope and 
limitations of ASTM E 1527-05 and with Walmart’s corporate guidelines.  This assessment 
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revealed the following Recognized Environmental Conditions; however, please read the entire 
report for an overview of the Site. 
 

 Areas of oil stained soil were observed on the parcel at 29445 3rd Street, along with oil 
staining of the vehicle maintenance pit and spilled oil within the adjacent storage trailer.  
A small area of oil stained soil also was noted at 29421 3rd Street. 

 

SECTION 12: LIMITATIONS  
 
Cornerstone performed this Phase I ESA to support GreenbergFarrow and Walmart Stores, Inc. 
in evaluation of Recognized Environmental Conditions associated with the Site.  
GreenbergFarrow and Walmart Stores, Inc. understand that no Phase I ESA can wholly 
eliminate uncertainty regarding the potential for Recognized Environmental Conditions to be 
present at the Site.  This Phase I ESA is intended to reduce, but not eliminate, uncertainty 
regarding the potential for Recognized Environmental Conditions.  GreenbergFarrow and 
Walmart Stores, Inc. understand that the extent of information obtained is based on the 
reasonable limits of time and budgetary constraints. 

 
Conclusions presented in this report are based on selected, readily available information and 
conditions readily observed at the time of the Site visit.  Phase I ESAs are inherently limited 
because findings are developed based on information obtained from a non-intrusive Site 
evaluation.  Cornerstone does not accept liability for deficiencies, errors, or misstatements that 
have resulted from inaccuracies in the publicly available information or from interviews of 
persons knowledgeable of Site use.  In addition, publicly available information and field 
observations often cannot affirm the presence of Recognized Environmental Conditions; there is 
a possibility that such conditions exist.  If a greater degree of confidence is desired, additional 
soil, ground water and/or soil vapor samples should be collected by Cornerstone and analyzed 
by a state-certified laboratory to establish a more reliable assessment of environmental 
conditions. 
 
Cornerstone acquired an environmental database of selected publicly available information for 
the general area of the Site.  Cornerstone cannot verify the accuracy or completeness of the 
database report, nor is Cornerstone obligated to identify mistakes or insufficiencies in the 
information provided (ASTM E 1527-05, Section 8.1.3).  Due to inadequate address information, 
the environmental database may have mapped several facilities inaccurately or could not map 
the facilities.  Releases from these facilities, if nearby, could impact the Site.   
 
GreenbergFarrow may have provided Cornerstone environmental documents prepared by 
others.  GreenbergFarrow understands that Cornerstone reviewed and relied on the information 
presented in these reports and cannot be responsible for their accuracy.  Cornerstone makes no 
warranty, expressed or implied, except that our services have been performed in accordance 
with the environmental principles generally accepted at this time and location.  
 
This report is certified to, can be relied upon by, and has been prepared for the exclusive use of 
the following entities; GreenbergFarrow; Gresham Savage Nolan & Tilden, APC; Walmart Stores, 
Inc., a Delaware corporation; Walmart Stores East, L.P. a Delaware limited partnership, and 
Walmart Real Estate Business Trust, a Delaware statutory trust. Any of the named entities above 
can convey this report to an affiliate, related entity, subsidiary, lender, title insurer, regulatory/city 
agency or current property owner(s) and their agents, but further dissemination requires prior 
written approval from Cornerstone. The use of the phrases “certifies to” and “can be relied upon 
by” constitutes an expression of professional opinion regarding the facts and findings which are 
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set forth in this report, which has been prepared in a manner consistent with the standard of care 
under California law applicable to those who provide similar services for projects of the type, 
scope and complexity of the instant project. 
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APPENDIX A – WALMART PHASE I SUMMARY FORM 

 



 

 

 

Walmart Phase I Summary 
Walmart Store No. 2077-07 

 
 
 
 

Phase I Requirement 

 
 

ASTM E 
1527-05 

Reference 

 
Walmart 
Protocol 

Reference 

 
 

Completed 
(yes/no) 

Text and Appendix 
Reference (page 
number and/or 

appendix) 

 
Variance from ASTM Standards or 

Walmart Protocol 

ASTM Standard Environmental Records Review 8.2.1 II.D.1.0 Yes Section 4  

ASTM Standard Additional Environmental Records Review 8.2.2 II.D.1.0 Yes Section 4  

Physical Setting Records Review 8.2.3 II.D.1.0 Yes Section 5  

Historical Records Review 8.3 II.D.1.0 Yes Section 6  

Site Reconnaissance 9.0 II.D.2.0 Yes Section 7  

Interviews with Past and Present Owners, Operators, and 
Occupants 

10.0 II.D.3.0 Yes Section 8 See Discussion in Sections 8 and 10.7 

Interviews with State and Local Officials 11.0 II.D.3.0 Yes Section 4.2.1  

Data Gaps and Data Failures 8.3.2.3 and 
12.7 

II.D.5.0 Yes Section 10.7  

Business Environmental Risks 13.0 II.D.7.0 Yes Section 9  

Summary of Findings 12.5 Na Yes Section 10  

Conclusions 12.8 Na Yes Section 11  

Statement of Compliance of Walmart Report Requirements Na II.E.1.0 Yes Section 1.2  

Statement of Certification and Reliance Na II.E.2.0 Yes Section 12  

Environmental Professional Statement 12.13 Na Yes Section 11  

Description of Phase I Scope of Services 12.4 II.E.3.0 Yes Section 1.2  

Description of Approved Deviations of Phase I from Walmart 
Protocol 

12.1 E.3.0 Yes Section 1.2  

List of Additional Services 12.9 II.E.3.0 Yes Section 1.2  

Viability Date 4.6 II.E.6.0 Yes Section 1.5  

Site Plan Showing Current and Proposed Conditions Na Na Yes Figures 2 and 3  

Environmental Professional’s Statement of Qualifications 12.14 Na Yes Section 1.4 and 
Appendix B 

 

Na = not applicable 

 
 

Environmental professional’s signature and date. Signature:    Date: July 15, 2011
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