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El Segundo, California 90245 

Attn: Mr. Mark Bachli 

RE: Geotechnical Engineering Investigation - Proposed Industrial Warehouse 

Development - Located at the Southeast and Southwest Corners of Allessandro 

Boulevard and Chagall Court, in the City of Moreno Valley, California 

Dear Mr. Bachli: 

Pursuant to your request, this firm has performed a Geotechnical Engineering Investigation for 

the above referenced project in accordance with your approval of our proposal dated January 

13, 2020. The purpose of this investigation is to evaluate the geotechnical conditions of the 

subject site and to provide recommendations for the proposed industrial warehouse 

development. 

The scope of work included the following: 1) site reconnaissance; 2) subsurface geotechnical 

exploration and sampling; 3) laboratory testing; 4) soil infiltration testing; 5) engineering analysis 

of field and laboratory data; 5) preparation of a geotechnical engineering report. It is the 

opinion of this firm that the proposed development is feasible from a geotechnical standpoint 

provided that the recommendations presented in this report are followed in the design and 

construction of the project. 
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1.0 Project Description 

Project Number 21631-20 

It is proposed to construct an industrial warehouse development consisting of a 102,669 and 

295,470 square feet buildings as shown on the attached Site Plan by Herdman Architecture + 

Design dated December 18, 2019. The proposed concrete tilt-up buildings will be supported by 

a conventional slab-on-grade foundation system with perimeter-spread footings and isolated 

interior footings. Other improvements will include asphalt and concrete pavement areas, 

hardscape and landscaping. 

It is assumed that the proposed grading for the development will include cut and fill procedures 

on the order of a few feet to achieve finished grade elevations. Final building plans shall be 

reviewed by this firm prior to submittal for city approval to determine the need for any additional 

study and revised recommendations pertinent to the proposed development, if necessary. 

2.0 Site Description 

The 18.05-acre subject property is located at the southeast and southwest corners of 

Allessandro Boulevard and Chagall Court, in the City of Moreno Valley. The generally 

rectangular-shaped parcel is elongated in an east to west direction with topography of the 

relatively level descending slightly from a north to south direction on the order of a few feet. 

The site is undeveloped parcel covered with a low vegetation growth of natural grasses and 

weeds. 

3.0 Site Exploration 

The investigation consisted of the placement of ten (10) subsurface exploratory trenches by a 

backhoe to depths ranging between 5 and 15 feet and two (2) exploratory borings by a truck 

mounted drill rig both to a depth of 50 feet below current ground elevations. The explorations 

were visually classified and logged by a field engineer with locations of the subsurface 

explorations shown on the attached plan. The exploratory trenches/borings revealed the 

existing earth materials to consist of fill and natural soil. Detailed descriptions of the subsurface 

conditions are listed on the trench and boring logs in Appendix A. 
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It should be noted that the transition from one soil type to another as shown on the trench logs 

is approximate and may in fact be a gradual transition. The soils encountered are described as 

follows: 

Fill: A fill soil classifying as a brown, fine to medium grained, silty to clayey SAND was 

encountered across the site to depths ranging from 1 to 1 ½ feet below ground surface. 

These soils were noted to be loose and moist. 

Natural: A natural undisturbed soil classifying as a brown, fine to medium grained, clayey 

to silty SAND to sandy CLAY was encountered beneath the upper fill soils. The native 

soils as encountered were observed to be dense/stiff to very dense/stiff and moist. 

The overall engineering characteristics of the earth material were relatively uniform with each 

excavation. Groundwater was encountered to the depth of 33 and 39 feet ground surface in 

Borings B-1 and B-2 respectively, and no caving occurred. 

4.0 Laboratory Tests 

Relatively undisturbed samples of the subsurface soils were obtained to perform laboratory 

testing and analysis for direct shear, consolidation tests, and to determine in-place 

moisture/densities. These relatively undisturbed ring samples were obtained by driving a thin­

walled steel sampler lined with one-inch long brass rings with an inside diameter of 2.42 inches 

into the undisturbed soils. Bulk bag samples were obtained in the upper soils for expansion 

index tests and maximum density tests. All test results are included in Appendix B, unless 

otherwise noted. 

4.1 Field Moisture Content (ASTM: D 2216) and the dry density of the ring samples were 

determined in the laboratory. This data is listed on the logs of explorations. 

4.2 Maximum Density tests (ASTM: D 1557) were performed on typical samples of the 

upper soils. Results of these tests are shown on Table I. 
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4.3 Expansion Index tests (ASTM: D 4829) were performed on remolded samples of the 

upper soils to determine expansive characteristics. Results of these tests are provided 

on Table II. 

4.4 Atterberg Limits (ASTM: D 4318) consisting of liquid limit, plastic limit and plasticity 

index were performed on representative soil samples. Results are shown on Table Ill. 

4.5 Corrosion tests consisting of sulfate, pH, resistivity and chloride analysis to determine 

potential corrosive effects of soils on concrete and underground utilities. Test results 

are provided on Table IV. 

4.6 R-Value test per California Test Method 301 was performed on a representative 

sample, which may be anticipated to be near subgrade to determine pavement design. 

Results are provided within the pavement design section of the report. 

4. 7 Direct Shear tests (ASTM: D 3080) were performed on undisturbed and/or remolded 

samples of the subsurface soils. The test is performed under saturated conditions at 

loads of 1,000 lbs./sq.ft., 2,000 lbs./sq.ft. , and 3,000 lbs./sq.ft. with results shown on 

Plates A and B. 

4.8 Consolidation tests (ASTM: D 2435) were performed on undisturbed samples to 

determine the differential and total settlement which may be anticipated based upon the 

proposed loads. Water was added to the samples at a surcharge of one KSF and the 

settlement curves are plotted on Plates C to E. 

5.0 Seismicity Evaluation 

The proposed development lies outside of any Alquist Priolo Special Studies Zone and the 

potential for damage due to direct fault rupture is considered unlikely. The site is situated in an 

area of high regional seismicity and the San Jacinto (San Jacinto Valley) fault is located about 6 

kilometers from the site. Ground shaking originating from earthquakes along other active faults 

in the region is expected to induce lower horizontal accelerations due to smaller anticipated 

earthquakes and/or greater distances to other faults. 
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The seismic design parameters are provided below and are based on the 2019 California 

Building Code (CBC) Standard ASCE/SEI 7-16. The data was obtained from the American 

Society of Civil Engineers (ASCE) website, https://asce7hazardtool.online/. The ASCE 7 

Hazards Report is attached in Appendix C. 

Seismic Design Acceleration Parameters 

Latitude 33.916 

Longitude -117.257 

Site Class D 

Risk Category 1/11/111 

Mapped Spectral Response Acceleration Ss = 1.500 
S1 = 0.600 

Adjusted Maximum Acceleration SMs= 1.500 

Design Spectral Response Acceleration Parameters Sos= 1.000 

Peak Ground Acceleration PGAM = 0.674 

6.0 Liquefaction Evaluation 

The site is expected to experience ground shaking and earthquake activity that is typical of 

Southern California area. It is during severe ground shaking that loose, granular soils below 

the groundwater table can liquefy. A review of the exploratory boring log and the laboratory test 

results on selected soil samples obtained indicate the following soil classifications, field 

blowcounts and amounts of fines passing through the No. 200 sieve. 

Field Blowcount and Gradation Data 

Blowcounts Relative % Passing 

Boring No. Classification (blows/ft) Density No. 200 Sieve 

B-1 (@ 5' SC >50 Very Dense 47 

8-1 (@ 10' ML/CL >50 Very Stiff 62 

8-1 (@ 15' SC 82 Very Dense 45 

8-1 (@ 20' SC 76 Very Dense 44 

8-1 (@ 25' SC >50 Very Dense 42 

8-1 (@ 30' SC 34 Dense 42 

8-1 (@ 35' SM 32 Dense 37 

8-1 @40' CL 65 Very Stiff 60 

8-1 (@ 45' CL 42 Dense 61 

8-1 (@ 50' CL 36 Stiff 56 
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Boring No. 
8-2@ 5' 
8-2 (@ 10' 
8-2 (@ 15' 
8-2 @20' 
B-2 @ 25' 
8-2 @30' 
8-2 (@ 35' 
8-2 @ 40' 
8-2 (@45' 
8-2 (@ 50' 

Classification 
SM 
SC 
SM 
SM 
SC 
SC 
SC 
SC 
SC 
SM 

Blowcounts 
(blows/ft) 

>50 
36 
52 
30 

>50 
41 
42 
56 
46 
37 

Project Number 21631-20 

Relative % Passing 
Densitv No. 200 Sieve 

Very Dense 21 
Very Dense 47 
Very Dense 33 

Dense 14 
Verv Dense 46 
Verv Dense 45 
Very Dense 40 
Very Dense 48 
Very Dense 47 

Dense 29 

The analysis indicates the potential for liquefaction at this site to be low based on the density of 

the subsurface soils. The associated seismic-induced settlements would be on the order of 

less than 3/4 inch and would occur rather uniformly across the site. Differential settlements 

would be on the order of ½ inch over a SO-foot (horizontal) distance. Thus, the design of the 

proposed construction in conformance with the latest Building Code provisions for earthquake 

design is expected to provide mitigation of ground shaking hazards that are typical to Southern 

California. 

7.0 Infiltration Characteristics 

Infiltration tests within the site were performed to provide preliminary infiltration rates for the 

purpose of planning and design of an on-site water disposal system. The infiltration tests 

consisted of the double ring infiltration test per ASTM Method D 3385. The field infiltration rate 

was computed using a reduction factor - Rt based on the field measurements with our 

calculations given in Appendix D. Based upon the results of our testing, the soils encountered 

in the planned on-site drainage disposal system area exhibit the following infiltration rates. 

Test No. Depth Soil Classification Infiltration Rate 

T-1 5' Silty SAND 26.8 in/hr 

T-2 7.5' Sandy CLAY 0.1 in/hr 

T-3 10' Sandy CLAY 0.7 in/hr 
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The correction factors CFt, CFv and CFs are given below based on soils at 5 to 10 feet from our 

field tests. 

a) CFt = Rf =1.0 for our double ring infiltration test holes. 

b) CFv = 1.0 based on uniform soils encountered in three (3) trenches for infiltration 

tests. 

c) CFs = 3.0 for long-term siltation, plugging and maintenance. The subsurface soils 

are likely to have some plugging and regular maintenance of storm water 

discharge devices is required. 

Based on the results of our field testing, the subsurface soils encountered in the proposed on­

site drainage disposal system at 5 feet below ground surface and into sandy soils shall utilize a 

design infiltration rate of 8 in/hr. The infiltration rate at a depth below 5 feet to 10 feet indicates 

the very stiff fine-grained clayey soils which are not suitable for seepage pits at the site. All 

systems must meet the latest county specifications and the California Regional Water Quality 

Control Board (CRWQCB) requirements. 

It is recommended that foundations shall be setback a minimum distance of 10 feet from the 

drainage disposal system and the bottom of footing shall be a minimum of 10 feet from the 

expected zone of saturation. The boundary of the zone of saturation may be assumed to 

project downward from the top of the permeable portion of the disposal system at an inclination 

of 1 to 1 or flatter, as determined by the geotechnical engineer. 

8.0 Conclusions and Recommendations 

Based upon our evaluations, the proposed development is acceptable from a geotechnical 

engineering standpoint. By following the recommendations and guidelines set forth in our 

report, the structures will be safe from excessive settlements under the anticipated design 

loadings and conditions. The proposed development shall meet all requirements of the City 

Building Ordinance and will not impose any adverse effect on existing adjacent structures. 
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The following recommendations are based upon soil conditions encountered in our field 

investigation; these near-surface soil conditions could vary across the site. Variations in the soil 

conditions may not become evident until the commencement of grading operations for the 

proposed development and revised recommendations from the soils engineer may be 

necessary based upon the conditions encountered. 

It is recommended that site inspections be performed by a representative of this firm during all 

grading and construction of the development to verify the findings and recommendations 

documented in this report. Any unusual conditions which may be encountered in the course of 

the project development may require the need for additional study and revised 

recommendations. 

8.1 Site Grading Recommendations 

Any vegetation and/or demolition debris shall be removed and hauled from proposed grading 

areas prior to the start of grading operations. Existing vegetation shall not be mixed or disced 

into the soils. Any removed soils may be reutilized as compacted fill once any deleterious 

material or oversized materials (in excess of eight inches) is removed . Grading operations shall 

be performed in accordance with the attached Specifications for Placement of Compacted Fill. 

8.1.1 Removal and Recompaction Recommendations 

All disturbed soils and/or fill (about 1 to 1 ½ feet below ground surface) shall be removed to 

competent native material, the exposed surface scarified to a depth of 12 inches, brought to 

within 2% of optimum moisture content and compacted to a minimum of 90% of the laboratory 

standard (ASTM: D 1557) prior to placement of any additional compacted fill soils, foundations, 

slabs-on-grade and pavement. Grading shall extend a minimum of five horizontal feet outside 

the edges of foundations or equidistant to the depth of fill placed, whichever is greater. 

It is possible that isolated areas of undiscovered fill not described in this report are present on 

site; if found, these areas should be treated as discussed earlier. A diligent search shall also 

be conducted during grading operations in an effort to uncover any underground structures, 

irrigation or utility lines. If encountered, these structures and lines shall be either removed or 

properly abandoned prior to the proposed construction. 
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Any imported fill material should be preferably soil similar to the upper soils encountered at the 

subject site. All soils shall be approved by this firm prior to importing at the site and will be 

subjected to additional laboratory testing to assure concurrence with the recommendations 

stated in this report. 

If placement of slabs-on-grade and pavement is not completed immediately upon completion of 

grading operations, additional testing and grading of the areas may be necessary prior to 

continuation of construction operations. Likewise, if adverse weather conditions occur which 

may damage the subgrade soils, additional assessment by the soils engineer as to the 

suitability of the supporting soils may be needed. 

Care should be taken to provide or maintain adequate lateral support for all adjacent 

improvements and structures at all times during the grading operations and construction phase. 

Adequate drainage away from the structures, pavement and slopes should be provided at all 

times. 

8.1.2 Fill Blanket Recommendations 

Due to the potential for differential settlement of foundations placed on compacted fill and 

native materials, it is recommended that all foundations including floor slab areas be underlain 

by a uniform compacted fill blanket at least two feet in thickness. This fill blanket shall extend a 

minimum of five horizontal feet outside the edges of foundations or equidistant to the depth of 

fill placed, whichever is greater. 

8.2 Shrinkage and Subsidence 

Results of our in-place density tests reveal that the soil shrinkage will be less than 5% due to 

excavation and recompaction, based upon the assumption that the fill is compacted to 92% of 

the maximum dry density per ASTM standards. Subsidence should be 0.2 feet die to earthwork 

operations. The volume change does not include any allowance for vegetation or organic 

stripping, removal of subsurface improvements, or topographic approximations. 
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Although these values are only approximate, they represent our best estimate of lost yardage, 

which will likely occur during grading. If more accurate shrinkage and subsidence factors are 

needed, it is recommended that field testing the actual equipment and grading techniques 

should be conducted. 

8.3 Temporary Excavations 

Temporary unsurcharged excavations in the existing site materials may be made at vertical 

inclinations up to 4 feet in height unless cohesionless soils are encountered. In areas where 

soils with little or no binder are encountered, where adverse geological conditions are exposed, 

or where excavations are adjacent to existing structures, shoring or flatter excavations may be 

required. The temporary cut slope gradients given above do not preclude local raveling and 

sloughing. All excavations shall be made in accordance with the requirements of the soils 

engineer, CAL-OSHA and other public agencies having jurisdiction. Care should be taken to 

provide or maintain adequate lateral support for all adjacent improvements and structures at all 

times during the grading operations and construction phase. 

8.4 Foundation Design 

All foundations may be designed utilizing the following allowable bearing capacities for an 

embedded depth of 24 inches into approved engineered fill with the corresponding widths: 

Allowable Bearing Capacity (psf) 

Width (feet) Continuous Foundation Isolated Foundation 

1.5 2000 2500 
2.0 2075 2575 
4.0 2375 2875 

6.0 2500 3000 

The bearing value may be increased by 500 psf for each additional foot of depth in excess of 

the 18-inch minimum depth, up to a maximum of 4,000 psf. A one-third increase may be used 

when considering short-term loading and seismic forces. Any foundations located along 

property line may utilize an allowable bearing capacity of 1,500 psf and embedded into 

competent native soils. All foundations shall be reinforced a minimum of one, No. 4 bar, top 

and bottom. A representative of this firm shall inspect all foundation excavations prior to 

pouring concrete. 
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Project Number 21631-20 

Resultant pressure curves for the consolidation tests are shown on Plates C and D. 

Computations utilizing these curves and the recommended allowable soil bearing capacities 

reveal that the foundations will experience settlements on the order of ¾ inch and differential 

settlements of less than¼ inch. 

8.6 Lateral Resistance 

The following values may be utilized in resisting lateral loads imposed on the structure. 

Requirements of the California Building Code should be adhered to when the coefficient of 

friction and passive pressures are combined. 

Coefficient of Friction - 0.35 

Equivalent Passive Fluid Pressure= 200 lbs./cu.ft. 

Maximum Passive Pressure = 2,000 lbs./cu.ft. 

The passive pressure recommendations are valid only for approved compacted fill soils or 

competent native materials. 

8. 7 Retaining Wall Design Parameters 

Active earth pressures against retaining walls will be equal to the pressures developed by the 

following fluid densities. These values are for approved granular backfill material placed 

behind the walls at various ground slopes above the walls. 

Surface Slope of Retained Materials Equivalent Fluid Density 
(Horizontal to Vertical (lb./cu.ft.) 

Level 30 
5 to 1 35 
4 to 1 38 
3 to 1 40 
2 to 1 45 
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Any applicable short-term construction surcharges and seismic forces should be added to the 

above lateral pressure values. An equivalent fluid pressure of 45 pcf may be utilized for the 

restrained wall condition with a level grade behind the wall. 

The seismic-induced lateral soil pressure for walls greater than 6 feet may be computed using a 

triangular pressure distribution with the maximum value at the top of the wall. The maximum 

lateral pressure of (20 pcf) H where H is the height of the retained soils above the wall footing 

should be used in final design of retaining walls. Sliding resistance values and passive fluid 

pressure values may be increased by 1/3 during short-term wind and seismic loading 

conditions. 

All walls shall be waterproofed as needed and protected from hydrostatic pressure by a reliable 

permanent subdrain system. The granular backfill to be utilized immediately adjacent to 

retaining walls shall consist of an approved select granular soil with a sand equivalency greater 

than 30. This backfill zone of free draining material shall consist of a wedge beginning a 

minimum of one horizontal foot from the base of the wall extending upward at an inclination of 

no less than ¾ to 1 (horizontal to vertical). 

8.8 Slab Design 

All concrete slabs shall be a minimum of six inches in thickness in the proposed warehouse 

areas and four inches in office and hardscape both reinforced a minimum of No. 3 bars, sixteen 

inches in each direction and positioned in the center of slab and placed on approved subgrade 

soils. Additional reinforcement requirements and an increase in thickness of the slabs-on­

grade may be necessary based upon soils expansion potential and proposed loading conditions 

in the structures and should be evaluated further by the project engineers and/or architect. All 

subgrade soils shall be moisture conditioned to 3% over optimum moisture content to a depth 

eighteen inches. 
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A vapor retarder (10-mil minimum thickness) should be utilized in areas which would be 

sensitive to the infiltration of moisture. This retarder shall meet requirements of ASTM E 96, 

Water Vapor Transmission of Materials and ASTM E 17 45, Standard Specification for Water 

Vapor Retarders used in Contact with Soil or Granular Fill Under Concrete Slabs. The vapor 

retarder shall be installed in accordance with procedures stated in ASTM E 1643, Standard 

practice for Installation of Water Vapor Retarders used in Contact with Earth or Granular Fill 

Under Concrete Slabs. 

The moisture retarder may be placed directly upon compacted subgrade soils conditioned to 

near optimum moisture levels, although one to two inches of sand beneath the membrane is 

desirable. The subgrade upon which the retarder is placed shall be smooth and free of rocks, 

gravel or other protrusions which may damage the retarder. Use of sand above the retarder is 

under the purview of the structural engineer; if sand is used over the retarder, it should be 

placed in a dry condition. 

8.9 Pavement Section Design 

The table on the following page provides a preliminary pavement design based upon an R­

Value of 16 for the subgrade soils for the proposed pavement areas. Final pavement design 

may need to be based on R-Value testing of the subgrade soils near the conclusion of site 

grading to assure that these soils are consistent with those assumed in this preliminary design. 

The recommendations are based upon estimated traffic loads. Client should submit any other 

anticipated traffic loadings to the geotechnical engineer, if necessary, so that pavement 

sections may be reviewed to determine adequacy to support the proposed loadings. 

Type of Traffic Traffic Index Asphalt (in.) Base Material (in.) 

Automobile Parking Stalls 4.0 3.0 6.0 

Light Vehicle Circulation Areas 5.5 3.5 9.5 

Heavy Truck Access Areas 7.0 4.0 14.0 
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Any concrete slab-on-grade in pavement areas shall be a minimum of seven inches in 

thickness and may be placed on approved subgrade soils. All pavement areas shall have 

positive drainage toward an approved outlet from the site. Drain lines behind curbs and/or 

adjacent to landscape areas should be considered by client and the appropriate design 

engineers to prevent water from infiltrating beneath pavement. If such infiltration occurs, 

damage to pavement, curbs and flow lines, especially on sites with expansive soils, may occur 

during the life of the project. 

Any approved base material shall consist of a Class II aggregate or equivalent and should be 

compacted to a minimum of 95% relative compaction. All pavement materials shall conform to 

the requirements set forth by the City of Moreno Valley. The base material; and asphaltic 

concrete should be tested prior to delivery to the site and during placement to determine 

conformance with the project specifications. A pavement engineer shall designate the specific 

asphalt mix design to meet the required project specifications. 

8.10 Utility Trench and Excavation Backfill 

Trenches from installation of utility lines and other excavations may be backfilled with on-site 

soils or approved imported soils compacted to a minimum of 90% relative compaction. All utility 

lines shall be properly bedded with clean sand having a sand equivalency rating of 30 or more. 

This bedding material shall be thoroughly water jetted around the pipe structure prior to 

placement of compacted backfill soils. 

8.11 Corrosion Design Criteria 

Representative samples of the surficial soils, typical of the subgrade soils expected to be 

encountered within foundation excavations and underground utilities were tested for corrosion 

potential. The minimum resistivity value obtained for the samples tested is representative of an 

environment that may be severely corrosive to metals. The soil pH value was considered mildly 

alkaline and may not have a significant effect on soil corrosivity. Consideration should be given 

to corrosion protection systems for buried metal such as protective coatings, wrappings or the 

use of PVC where permitted by local building codes. 
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According to Table 4.3.1 of ACI 318 Building Code and Commentary, these contents revealed 

negligible sulfate concentrations. Therefore, a Type II cement according to latest CBC 

specifications may be utilized for building foundations at this time. It is recommended that 

additional sulfate tests be performed at the completion of site grading to assure that the as 

graded conditions are consistent with the recommendations stated in this design. Corrosion 

test results may be found on the attached Table IV. 

8.12 Expansive Soil 

Since expansive soils were encountered, special attention should be given to the project design 

and maintenance. The attached Expansive Soil Guidelines should be reviewed by the 

engineers, architects, owner, maintenance personnel and other interested parties and 

considered during the design of the project and future property maintenance. 

9.0 Closure 

The recommendations and conclusions contained in this report are based upon the soil 

conditions uncovered in our test excavations. No warranty of the soil condition between our 

excavations is implied. NorCal Engineering should be notified for possible further 

recommendations if unexpected to unfavorable conditions are encountered during construction 

phase. It is the responsibility of the owner to ensure that all information within this report is 

submitted to the Architect and appropriate Engineers for the project. 

A preconstruction conference should be held between the developer, general contractor, 

grading contractor, city inspector, architect, and geotechnical engineer to clarify any questions 

relating to the grading operations and subsequent construction. Our representative should be 

present during the grading operations and construction phase to certify that such 

recommendations are complied within the field. 
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This geotechnical investigation has been conducted in a manner consistent with the level of 

care and skill exercised by members of our profession currently practicing under similar 

conditions in the Southern California area. No other warranty, expressed or implied is made. 

We appreciate this opportunity to be of service to you. If you have any further questions, 

please do not hesitate to contact the undersigned. 

Respectfully submitted, 
NORCAL ENGINEERIN 

Keith D. Tucker 
Project Engineer 
R.G.E. 841 

NorCal Engineering 

Scott D. Spensiero 
Project Manager 
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SPECIFICATIONS FOR PLACEMENT OF COMPACTED FILL 

Excavation 

Any existing low-density soils and/or saturated soils shall be removed to competent natural soil 

under the inspection of the Geotechnical Engineering Firm. After the exposed surface has 

been cleansed of debris and/or vegetation, it shall be scarified until it is uniform in consistency, 

brought to the proper moisture content and compacted to a minimum of 90% relative 

compaction (in accordance with ASTM: D 1557). 

In any area where a transition between fill and native soil or between bedrock and soil are 

encountered, additional excavation beneath foundations and slabs will be necessary in order to 

provide uniform support and avoid differential settlement of the structure. 

Material for Fill 

The on-site soils or approved import soils may be utilized for the compacted fill provided they 

are free of any deleterious materials and shall not contain any rocks, brick, asphaltic concrete, 

concrete or other hard materials greater than eight inches in maximum dimensions. Any import 

soil must be approved by the Geotechnical Engineering firm a minimum of 72 hours prior to 

importation of site. 

Placement of Compacted Fill Soils 

The approved fill soils shall be placed in layers not excess of six inches in thickness. Each lift 

shall be uniform in thickness and thoroughly blended. The fill soils shall be brought to within 

2% of the optimum moisture content, unless otherwise specified by the Soils Engineering firm. 

Each lift shall be compacted to a minimum of 90% relative compaction (in accordance with 

ASTM: D 1557) and approved prior to the placement of the next layer of soil. Compaction tests 

shall be obtained at the discretion of the Geotechnical Engineering firm but to a minimum of 

one test for every 500 cubic yards placed and/or for every 2 feet of compacted fill placed. 
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The minimum relative compaction shall be obtained in accordance with accepted methods in 

the construction industry. The final grade of the structural areas shall be in a dense and 

smooth condition prior to placement of slabs-on-grade or pavement areas. No fill soils shall be 

placed, spread or compacted during unfavorable weather conditions. When the grading is 

interrupted by heavy rains, compaction operations shall not be resumed until approved by the 

Geotechnical Engineering firm. 

Grading Observations 

The controlling governmental agencies should be notified prior to commencement of any 

grading operations. This firm recommends that the grading operations be conducted under the 

observation of a Soils Engineering firm as deemed necessary. A 24-hour notice must be 

provided to this firm prior to the time of our initial inspection. 

Observation shall include the clearing and grubbing operations to assure that all unsuitable 

materials have been properly removed; approve the exposed subgrade in areas to receive fill 

and in areas where excavation has resulted in the desired finished grade and designate areas 

of overexcavation; and perform field compaction tests to determine relative compaction 

achieved during fill placement. In addition, all foundation excavations shall be observed by the 

Geotechnical Engineering firm to confirm that appropriate bearing materials are present at the 

design grades and recommend any modifications to construct footings. 
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The following expansive soil guidelines are provided for your project. The intent of these 

guidelines is to inform you, the client, of the importance of proper design and maintenance of 

projects supported on expansive soils. You, as the owner or other interested party, should 

be warned that you have a duty to provide the information contained in the soil report 

including these guidelines to your design engineers, architects, landscapers and other 

design parties in order to enable them to provide a design that takes into consideration 

expansive soils. 

In addition, you should provide the soil report with these guidelines to any property manager, 

Jessee, property purchaser or other interested party that will have or assume the responsibility 

of maintaining the development in the future. 

Expansive soils are fine-grained silts and clays which are subject to swelling and contracting. 

The amount of this swelling and contracting is subject to the amount of fine-grained clay 

materials present in the soils and the amount of moisture either introduced or extracted from 

the soils. Expansive soils are divided into five categories ranging from "very low" to "very high". 

Expansion indices are assigned to each classification and are included in the laboratory testing 

section of this report. If the expansion index of the soils on your site, as stated in this report, is 

21 or higher, you have expansive soils. The classifications of expansive soils are as follows: 

Classification of Expansive Soil* 

Expansion Index Potential Expansion 
0-20 Very Low 
21-50 Low 
51-90 Medium 
91-130 High 

Above 130 Very High 

*From Table 18A-I-B of California Building Code (1988) 
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When expansive soils are compacted during site grading operations, care is taken to place the 

materials at or slightly above optimum moisture levels and perform proper compaction 

operations. Any subsequent excessive wetting and/or drying of expansive soils will cause the 

soil materials to expand and/or contract. These actions are likely to cause distress of 

foundations, structures, slabs-on-grade, sidewalks and pavement over the life of the structure. 

It is therefore imperative that even after construction of improvements, the moisture 

contents are maintained at relatively constant levels, allowing neither excessive wetting 

or drying of soils. 

Evidence of excessive wetting of expansive soils may be seen in concrete slabs, both interior 

and exterior. Slabs may lift at construction joints producing a trip hazard or may crack from the 

pressure of soil expansion. Wet clays in foundation areas may result in lifting of the structure 

causing difficulty in the opening and closing of doors and windows, as well as cracking in 

exterior and interior wall surfaces. In extreme wetting of soils to depth, settlement of the 

structure may eventually result. Excessive wetting of soils in landscape areas adjacent to 

concrete or asphaltic pavement areas may also result in expansion of soils beneath pavement 

and resultant distress to the pavement surface. 

Excessive drying of expansive soils is initially evidenced by cracking in the surface of the soils 

due to contraction. Settlement of structures and on-grade slabs may also eventually result 

along with problems in the operation of doors and windows. 

Projects located in areas of expansive clay soils will be subject to more movement and "hairline" 

cracking of walls and slabs than similar projects situated on non-expansive sandy soils. There 

are, however, measures that developers and property owners may take to reduce the amount 

of movement over the life the development. The following guidelines are provided to assist you 

in both design and maintenance of projects on expansive soils: 
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• Drainage away from structures and pavement is essential to prevent excessive 

wetting of expansive soils. Grades should be designed to the latest building code 

and maintained to allow flow of irrigation and rain water to approved drainage 

devices or to the street. Any "ponding" of water adjacent to buildings, slabs and 

pavement after rains is evidence of poor drainage; the installation of drainage 

devices or regrading of the area may be required to assure proper drainage. 

Installation of rain gutters is also recommended to control the introduction of 

moisture next to buildings. Gutters should discharge into a drainage device or onto 

pavement which drains to roadways. 

• Irrigation should be strictly controlled around building foundations, slabs and 

pavement and may need to be adjusted depending upon season. This control is 

essential to maintain a relatively uniform moisture content in the expansive soils and 

to prevent swelling and contracting. Over-watering adjacent to improvements may 

result in damage to those improvements. NorCal Engineering makes no specific 

recommendations regarding landscape irrigation schedules. 

• Planting schemes for landscaping around structures and pavement should be 

analyzed carefully. Plants (including sod) requiring high amounts of water may 

result in excessive wetting of soils. Trees and large shrubs may actually extract 

moisture from the expansive soils, thus causing contraction of the fine-grained soils. 

• Thickened edges on exterior slabs will assist in keeping excessive moisture from 

entering directly beneath the concrete. A six-inch thick or greater deepened edge 

on slabs may be considered. Underlying interior and exterior slabs with 6 to 12 

inches or more of non-expansive soils and providing presaturation of the underlying 

clayey soils as recommended in the soil report will improve the overall performance 

of on-grade slabs. 
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• Increase the amount of steel reinforcing in concrete slabs, foundations and other 

structures to resist the forces of expansive soils. The precise amount of reinforcing 

should be determined by the appropriate design engineers and/or architects. 

• Recommendations of the soil report should always be followed in the development of 

the project. Any recommendations regarding presaturation of the upper subgrade 

soils in slab areas should be performed in the field and verified by the Soil Engineer. 
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COARSE 
GRAINED 
SOILS 

MORE THAN 
50%0F 
MATERIAL 
IS~ 
THAN NO. 
200 SIEVE 
SIZE 

FINE 
GRAINED 
SOILS 

MORE THAN 
50%OF 
MATERIAL 
IS SMALLER 
THAN NO. 
200 SIEVE 
SIZE 

MAJOR DIVISION 

GRAVEL 
AND 
GRAVELLY 
SOILS 

MORE THAN 
50%OF 
COARSE 
FRACTION 
RETAINED ON 
N0.4SIEVE 

CLEAN GRAVELS 

(LITTLE OR NO 
FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE 
AMOUNT OF 
FINES\ 

GRAPHIC LETTER 
RVMRnl ~VI\IAOI 

•• ••• 
•-

.·W 

GW 

GP 

GM 

GC 1,s 
1-----+--------+~r.S~-~~~~ ~.,. . .,. . .,. 

i:!' ......... . .,. . .,. . .,,. 
SAND 
AND 
SANDY 
SOILS 

MORE THAN 
50%OF 
COARSE 
FRACTION 
PASS(NGON 
N0.4S1EVE 

SILTS 
ANO 
CLAYS 

SILTS 
AND 
CLAYS 

CLEAN SAND 
(LITTLE OR NO 
FINES) 

SANDS WITH 
FINE 
(APPRECIABLE 
AMOUNT OF 
FINES) 

LIQUID LIMIT 
IS:J:::J:::TMAN!in 

LIQUID LIMIT 
GREATER THAN 
SD 

HIGHLY ORGANIC SOILS 

SW 

~-':.~~--t' 

SP 

..... 
• I • • 

lo • • 
SM 

SC 

Ml 

CL 

- - - ' - - -
---· OL - - -- - - . - - -

MH 

CH 

OH 

PT 

TYPICAL DESCRIPTIONS 

WELL-GRADED GRAVELS, GRAVEL, 
SANO MIXTURES, LITTLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SANO MIXTURES, LITTLE 
OR NO FINES 

SIL lY GRAVELS, GRAVEL-SAND­
SILT MIXTURES 

CLAYEY GRAVELS, GRAVEL-SAND· 
CLAY MIXTURES 

WELL-GRADED SANDS, GRAVELLY 
SANDS, LITTLE OR NO FINES 

POORL Y-GRADEO SANDS, GRAVEL­
LY SANDS, LITTLE OR NO FINES 

SILTY SANDS, SANO-SILT 
MIXTURES 

CLAYEY SANDS, SAND-CLAY 
MIXTURES 

INORGANIC SIL TS AND VERY FINE 
SANDS, ROCK FLOUR, SIL iY OR 
CLAYEY FINE SANDS OR CLAYEY 
SIL TS WITH SLIGHT PLASTICITY 

INORGANIC CLAYS OF LOW TO 
MEDIUM PLASTICITY, GRAVELLY 
CLAYS, SANDY CLAYS, SILTY 
CLAYS. LEAN CLAYS 

ORGANIC SIL TS AND ORGANIC 
Sil TY CLAYS OF LOW PLASTICITY 

INORGANIC SIL TS, MICACEOUS OR 
OIATOMACEOUS FINE SAND OR 
SILTY SOILS 

INORGANIC CLAYS OF HIGH 
PLASTICITY, FAT CLAYS 

ORGANIC CLAYS OF ME.DIUM TO 
HIGH PLASTICITY, ORGANIC SILTS 

PEAT. HUMUS, SWAMP SOILS WITH 
HIGH ORGANIC CONTENTS 

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS 

UNIFIED SOIL CLASSIFICATION SYSTEM 
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KEY: 

• Indicates 2.5-inch Inside Diameter. Ring Sample. 

[8J Indicates 2-inch OD Split Spoon Sample (SPT). 

[SJ Indicates Shelby Tube Sample. 

[I] Indicates No Recovery. 

[] Indicates SPT with 140# Hammer 30 in. Drop. 

El Indicates Bulk Sample. 

~ Indicates Small Bag Sample. 

[] Indicates Non-Standard 

Indicates Core Run. 

COMPONENT DEFINITIONS 

COMPONENT SIZE RANGE 

Boulders L8rger than 12 in 
Cobbles 3 in to 12 in 
Gravel 3 in to No 4 (4.5mm ) 

Coarse gravel 3 in lo 3/4 in 

Fine gravel 3/4 In to No 4 ( 4.5mm } 

Sand No. 4 ( 4.5mm ) to No. 200 ( 0.074mm ) 

Coarse sand No. 4 ( 4.5 mm ) to No. 10 ( 2.0 mm ) 

Medium sand No. 10 ( 2.0 mm) to No. 40 ( 0.42 mm) 
Fine sand No. 40 ( 0.42 mm ) lo No. 200 ( 0.074 mm ) 
Sill and Clay Smaller than No. 200 ( 0.074 mm l 

COMPONENT PROPORTIONS 

DESCRIPTIVE TERMS RANGE OF PROPORTION 

Trace 1 • 5% 
Few 5-10% 

Llttle 10-20% 

Some 20-35% 

And 35 • 50% 

MOISTURE CONTENT 

DRY 

DAMP 

MOIST 

WET 

Absence of moisture, dusty, 
dry to !he touch. 
Some perceptible 
moisture; below optimum 
No visible waler; near optimum 
moisture .content 
Vlslble free water, usually 
soil is below water table. 

RELATIVE DENSITY OR CONSISTENCY VERSUS SPT N -VALUE 

COHESIONLESS SOILS COHESIVE SOILS 

Density N ( blows/ft ) Consistency N (blows/ft ) Approximate 
Undrained Shear 

strength (psf) 

Very Loose 0 to4 Very Soft 0 lo2 <250 

Loose 4 to 10 Solt 2 to4 250-500 

Medium Dense 10 to 30 Medium Stiff 4108 500-1000 

Dense 30 to 50 Stiff 8 to 15 1000 • 2000 

Very Dense over SO Very Stiff 15to3D 2000-4000 

Hard over 30 '> 4000 
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CORE:~ Log of Trench T-1 
21631-20 

Boring Location: Alessandro & Chagall Ct, More1 ~o Valley 

Date of Drilling: 1/20/2020 Groundwater Depth: None Encountered 

Drilling Method: Backhoe 

Hammer Weight: Drop: 

Surface Elevation: Not Measured 

Depth Lith-
Samples Laboratory 

(feet) ology Material Description :&: .l!l ~ ];- ;i!. 
G) :I ~iii . -Cl, 0 C - GI C 

>, - :I Ill cc = I I- mo ~ 
G) IL 0 

-- 0 
0 0 0 

... 
FILL . - - .. . 

- . ~ \ Silty SAND I . . . . 
$ - . . C Brown, loose, moist . . . § - . NATURAL . ., 

. . 0 Silty SAND - . . C 

. . i Brown, dense to very dense, moist 
- 5 

. : 
Trench completed at depth of 5' 

-
-
-
._ 

-10 

-
-
-
-
-15 

-
---
-20 

-
-
--
-25 

-
-
-
-
- 30 

-
-
-
-
-35 
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CDRE.t' 
21631-20 

Boring Location: Alessandro & Chagall Ct, More o Valley 

Log of Trench T-2 

Date of Drilling: 1/20/2020 Groundwater Depth: None Encountered 

Drilling Method: Backhoe 

Hammer Weight: Drop: 

Surface Elevation: Not Measured 

Depth Lith-
{feet) ology Material Description 

0 

5 

10 

15 

20 

25 

30 

35 

FILL 
Clayey SAND 
Brown, loose, moist 
NATURAL 
Clayey SAND to Sandy CLAY 

Brown, dense to very dense, moist 

Trench completed at depth of 7.5' 
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CDRE:t' Log of Trench T -3 
21631-20 

Boring Location: Alessandro & Chagall Ct, More1 10 Valley 

Date of Drilling: 1/20/2020 Groundwater Depth: None Encountered 

Drilling Method: Backhoe 

Hammer Weight: Drop: 

Surface Elevation: Not Measured 

Depth Lith-
Samples Laboratory 

(feet) ology Material Description 3: J!l ~ ~ ae. 
CII .a ~iii I ;; 
Q. 0 C 

~ - ::, 1/1 cc .5 ~ mo ~ CII LI. 0 

- 0 
0 C u 

~ FILL • • • • .>. -

~ 
¥ \ Clayey SAND I - ~ Brown, loose, moist 

·:-_:;,.; 8 NATURAL - C: . .. a, 

I . 0 \ Clayey SAND - C . .. . i Brown, dense, moist 
- 5 

. 

. . Silty SAND . 
- . . . . 

Brown, dense, moist . 
. . . . - .. . 

. -
~ 

Sandy CLAY 
- Brown, stiff, moist 
- 10 

Trench completed at depth of 1 0' 

-
-
-
-
- 15 

-
-
-
-
-20 

-
-
-

-
-25 

-
---
- 30 

--
I-

-
-35 

NorCal Engineering 3 



0 
N 
0 

~ 
i-1 

CDREP 
21631-20 

Log of Trench T -4 

Boring Location: Alessandro & Chagall Ct, More ~o Valley 

Date of Drilling: 1/20/2020 Groundwater Depth: None Encountered 

Drilling Method: Backhoe 

Hammer Weight: Drop: 

Surface Elevation: Not Measured 

Depth Lith-
Samples 

{feet) ology Material Description 

- 0 

-
-
-
-
- 5 

-

>-

>-

~ FILL 

0 ~ · ~ \ Clayey SAND / 

~ ~ Brown, loose, moist ~ 
1/~ § -..N_A_T_U--'R_A_L_ '------------- ------- --- --J 

" 
- : : : g \ Silty SAND / 

. : : : ~ Brown, dense to very dense, moist • 
Silty (fine to coarse grained) SAND 

Brown, dense, moist 

• 

i.1!3 
0 C - ::, ai 0 

0 

Laboratory 

11.6119.( 

13.2117.€ 

9.7 118.l 

. -
t .. , .... 

>- 10 C 

Trench completed at depth of 1 O' 

I f-

0 
~ >-
~ ... 
IO 

~ 
f-

u f-w a >-15 a: 
~ .., -0 
'C ., 
C. f-

~ 
u -
..! 
;.: -
E -20 
0 
'! 
r. -u 
s 

i 
-
-
-c( 

Cl) 
::::, - 25 e .. 
i ->-r. 

~ -
u .., -
0 
,:! - 30 " C. 
:, 

ti) -
-
-
f-

>-35 
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CDRl:t' 
21631-20 

Boring Location: Alessandro & Chagall Ct, More o Valley 

Log of Trench T-5 

Date of Drilling: 1/20/2020 Groundwater Depth: None Encountered 

Drilling Method: Backhoe 

Hammer Weight: 

Surface Elevation: Not Measured 

Depth Lith-
(feet) ology Material Description 

FILL 
Clayey SAND 

Brown, loose, moist 
NATURAL 

Sandy CLAY 
Brown, stiff, moist 

Clayey SAND 
Brown, very dense, moist 

Drop: 

Trench completed at depth of 15' 

20 

25 

30 

35 
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CDRE:I"' Log of Trench T-6 
21631-20 

Boring Location: Alessandro & Chagall Ct, More 10 Valley 

Date of Drilling: 1/20/2020 Groundwater Depth: None Encountered 

Drilling Method: Backhoe 

Hammer Weight: Drop: 

Surface Elevation: Not Measured 

Depth Lith-
Samples Laboratory 

(feet) ology Material Description 3J!J E ~ ~ 
GI ::, 

~iii = 'l: Q. 0 C -~ - ::, "' cc .E ~ mo ~ GI "- 0 

-0 
(.) C 0 

~- FILL ---0 -

~ 
-0 \ Clayey SAND I I!! 

- ~ Brown, loose, moist ::, 

8 NATURAL - C 

~-
CD 

I ~ 
15 \ Sandy CLAY - C .• ~ Brown, stiff, moist 

8.4 115.7 

-5 .- .· ~ C!) ... 
\ Clayey SAND I . . 

- . . Brown, dense, moist . . . . . . Silty SAND - . . . . . ... Brown, dense, moist 
t-

. • 111.e . . 
7.0 

. 
t- .. 
,-10 . 

Trench completed at depth of 10' 
t-

t-

t-

,-

-15 

t-

-
-
-
- 20 

-
-
-
-
- 25 

-
-
-
-
- 30 

-
-
-
-
,...... 35 
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COREi"' Log of Trench T-7 
21631-20 

Boring Location: Alessandro & Chagall Ct, More1 10 Valley 

Date of Drilling: 1/20/2020 Groundwater Depth: None Encountered 

Drilling Method: Backhoe 

Hammer Weight: Drop: 

Surface Elevation: Not Measured 

Depth Lith-
Samples Laboratory 

(feet) ology Material Description 3: Jg ~ l:' ~ 
Q) ~iii "' .. 
Q. 0 C - GI C 

Cl) C QI 

>- - ::, cc 
ii: i I- 1X1 O ;g Q) 

>-0 
0 C 0 

. .. FILL . ... . .., Clayey SAND = ~ 

>-
. .. J!! ""'- Brown, loose, moist / . C: • 7.4 ~ 15.~ . :, . 0 . " NATURAL >- . . . . C: 

" . . 
0 Clayey SAND 

>-
. C: 

. . .. \:: Brown, dense to very dense, moist • 8.3 ~ 17.E 

i- 5 . . - - (!) 

.. 
>-

: : ;1 - - .. :, . . . . . - . . 
. . . . - .. 

- 10 . 
Trench completed at depth of 1 0' • 11.0 118.E 

-
-
-
-
- 15 

>-

-
>-

-
- 20 

-
... 
-
-
- 25 

-
-
-
-
- 30 

-
-
-
-
- 35 
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CDRE:1"' Log of Trench T-8 
21631-20 

Boring Location: Alessandro & Chagall Ct, More1 ~o Valley 

Date of Drilling: 1/20/2020 Groundwater Depth: None Encountered 

Drilling Method: Backhoe 

Hammer Weight: Drop: 

Surface Elevation: Not Measured 

Depth Lith-
(feet) ology Material Description 

- 0 
1lt1:f FILL 

-

• 
"CJ \ Clayey SAND I!! ., 

Brown, loose, moist - E 
:;i 

8 - C: NATURAL 
CD 

15 Sandy CLAY - C: 

c_,;,,: ,.,.,-~ ~ ~ Brown, stiff, moist 
- 5 (!) 

Clayey SAND 
- Brown, dense, moist 

- Trench completed at depth of 4.5' 

-
·-

E 
8 .c s 

1 

- 10 

-
-
-
-
- 15 

-
-
-
-
- 20 

-
-
-
-
- 25 

-

-
-
-
- 30 

-
..... 

..... 

-
- 35 
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CDREP 
21631-20 

Boring Location: Alessandro & Chagall Ct, More o Valley 

Log of Trench T-9 

Date of Drilling: 1/20/2020 Groundwater Depth: None Encountered 

I 

Drilling Method: Backhoe 

Hammer Weight: 

Surface Elevation: Not Measured 

Depth Lith-
(feet) ology Material Description 

0 
FILL 
Clayey SAND 
Brown, loose, moist 
NATURAL 

Clayey SAND 

Drop: 

5 
Brown, dense to very dense, moist 

ji 
C 10 

,:: 

~ 
~ 
"' 0 

20 

25 

1l 30 ... 
:, 
t/l 

35 

Trench completed at depth of 15' 
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CDREP Log of Trench T-10 
21631-20 

Boring Location: Alessandro & Chagall Ct, More 10 Valley 

Date of Drilling: 1/20/2020 Groundwater Depth: None Encountered 

Drilling Method: Backhoe 

Hammer Weight: Drop: 

Surface Elevation: Not Measured 

Depth Lith-
samples Laboratory 

{feet) ology Material Description J J!J ~ ,a. ~ . 
Cl) :::, 

~iii "'e Q. 0 C 1n ! .! >, - :::, cc 
I- ID o ~ 

G) ii: g 

- o 
0 C (.) 

. FILL . .. 
- ~ Silty SAND : 

- . . ~ l'-,._Brown, loose, moist / 
. ::, . • , 8 NATURAL - . .. C: 

Q) - 0 Silty SAND - C: 

.. ~ Brown, dense to very dense, moist • 6.1 ~14.~ 

- 5 . . 
(!) . . 

. . . - . . 

. . - . . . . . - . .. • . . 
7.4 117.C 

. . - ... . . 
- 10 Trench completed at depth of 1 0' 
-
-
-
-
- 15 

--
-
-
- 20 

-
-
-
-
- 25 

-
-

-

-
- 30 

-
,.... 

,_ 

t--

,__ 35 
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CDREP 
21631-20 

Boring Location: Alessandro & Chagall Ct, More o Valley 

Date of Drilling: 1/22/2020 

Drilling Method: Simco 2800HS 

Hammer Weight: 140 lbs 

Surface Elevation: Not Measured 

Depth Lith-
(feet) ology Material Description 

0 
FILL 
Clayey SAND 
Brown, loose, moist 
NATURAL 
Clayey SAND 

Groundwater Depth: 39' 

Drop:30" 

5 
Brown, dense to very dense, moist 

10 

15 

20 

25 

30 

35 

Sandy SILT 
Brown, very stiff, moist 

Clayey (fine to coarse grained) SAND 

Red-brown, very dense, moist 

Silty SAND 
Brown, dense, moist 

NorCal Engineering 
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CDREP 
21631-20 

Boring Location: Alessandro & Chagall Ct, More o Valley 

Date of Drilling: 1/22/2020 

Drilling Method: Simco 2800HS 

Hammer Weight: 140 lbs 

Surface Elevation: Not Measured 

Depth Lith-
(feet) ology Material Description 

35 

40 

45 

50 

. . . Silty SAND 
Brown, dense, moist 

Sandy CLAY 
Red-brown, stiff, wet 

Groundwater Depth: 39' 

Drop: 30" 

Boring completed at depth of 51.5' 

55 

60 

65 

70 
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Log of Boring B-1 

amp es 

10/15/1719.6 

~ 18/27/38 21.0 

~ 13/19/23 20.0 
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CDREP Log of Boring B-2 
21631-20 

Boring Location: Alessandro & Chagall Ct, More 10 Valley 

Date of Drilling: 1/22/2020 Groundwater Depth: 33' 

Drilling Method: Simco 2800HS 

Hammer Weight: 140 lbs Drop: 30" 

Surface Elevation: Not Measured 

Depth Lith-
samples Laboratory 

(feet) ology Material Description 3.!? ~ l:' ::'l 
Q) ::, 

~ .. -
Q, 0 C .. Cl> = 
>, - ::, ID cc .E ~ 
I- mo ~ 

Q) IL 0 

>- 0 
0 C u 

. FILL . . .. . ,- . . . r\ Silty SAND I . . 
,- . . Brown, loose, moist . . . . . 

NATURAL ,- . . -. ... Silty SAND 
~ - . . 

. . Brown, dense to very dense, moist 
-5 - .. 

~ . . . . -
,-

. 38/50-5" 11.9 21 
.. . . . ,-

~ ~ 
Clayey (fine to coarse grained) SAND 

- Red-brown, very dense, moist 
-

-10 

~ ~ - 8/17/19 8.2 47 

~ -
-~ - . . .. Silty SAND . . - . . 

Brown, dense, wet 
- . . 

>-15 - -. . . . ~ . 
- . . .. 10/17/35 12.9 33 

. . . - . - -
. . 

...... . 
- - . 

-...... . 
. .. 

>- 20 . 
- . ~ ,- .. 10/11/19 6.0 14 

- . 
,- .. . . . . . 
,- -. . . . . . - . ,-

~ >-- 25 
Clayey SAND 
Brown, dense, wet 0 ,- ~ 

25/50-4" 11.3 46 

,-

- ~ - ~ - 30 0 - ~ 
18/21/20 15.2 45 

-
~ -

~ 
~ 

-
- 35 -~ . 

NorCal Engineering 13 
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a, 
0 
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Q. 
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0 
u r. 
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I 
<C 
1/) 
:> 
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I 
.c 

~ 
:; 
ij 

"' 0 
.:! .. 
Q. 
:, 

1/) 

CDREP 
21631-20 

Boring Location: Alessandro & Chagall Ct, More o Valley 

Date of Drilling: 1/22/2020 

Drilling Method: Simco 2800HS 

Hammer Weight: 140 lbs 

Surface Elevation: Not Measured 

Depth Lith-
(feet) ology Material Description 

35 

40 

45 

... 
50 

.. 

.. 

Clayey SAND 
Brown, dense, wet 

Silty SAND 
Brown, dense, wet 

Groundwater Depth: 33' 

Drop: 30" 

Boring completed at depth of 51.5' 

55 

60 

65 

70 

NorCal Engineering 

Log of Boring B-2 

Samples 

3': Jg 
0 C - ::, 
ID o u 

14/16/26 16.2 

~ 18/25/31 19.5 

~ 13/21/25 16.7 

~ 10/15/22 13.8 

14 

oratory 

40 

48 

47 

29 
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January 31, 2020 
F .. 

Classification 

Sample 
T-4 c@ 2' 
T-5 c@ 2' 
T-9 c@ 2' 

TABLE I 
MAXIMUM DENSITY TESTS 

0 timum Moisture % 
9.0 

13.5 
12.0 

TABLE II 
EXPANSION TESTS 

Classification 
Silty SAND 

Sandy CLAY 
Clayey SAND 

TABLE Ill 
ATTERBERG UMlTS 

Project Number 21631-20 

(lbs/cu.ft) 

Expansion Index 
3 

65 
25 

Sample Liquid Limit Plastic Limit Plasticity Index 
T-5 @2-5' 
T-5 c@ 8-10' 

2' 
2' 

% by weight 
ppm- mg/kg 

H 
7.2 
7.1 

32 
25 

TABLE IV 
CORROSION TESTS 

Electrical Resistivi 
1,820 
2,540 

19 
19 

Sulfate % 
0.008 
0.007 

NorCal Engineering 

13 
6 

Chloride m 
257 
285 



R-VALUE TEST REPORT 
0 CT-301 0 ASTM-D2844 

PROJECT NAME: Norcal (CDREP LLC) PROJECT NUMBER: L-200101 --------
SAMPLE LOCATION: SEC of SWC of Alessandro Blvd and Chega II CT. Moreno Valley SAMPLE NUMBER: T3 --------

SAMPLE DESCRIPTION: Sandy Lean Clay (CL-CH) SAMPLE DEPTH: 1.0' 

SAMPLED BY: Norcal 

TEST SPECIMEN 

MOISTURE AT COMPACTION% 

WEIGHT OF SAMPLE, grams 

HEIGHT OF SAMPLE, Inches 

DRY DENSITY, pcf 

COMPACTOR AIR PRESSURE, psi 

EXUDATION PRESSURE, psi 

EXPANSION, Inches x 10exp-4 

STABILITY Ph 2,000 lbs (160 psi) 

TURNS DISPLACEMENT 

R-VALUE UNCORRECTED 

R-VALUE CORRECTED 

EXPANSION PRESSURE (psf) 

R-VALUE VS. EXUDATION PRESSURE 

90 ..----r----.----,.----,----.----.-----,,---, 

BO ---

70 --· 

' -
60 -

,. 

30 

20 --·- . --:-

10 ---

o--4---4----11------+---------' 
0 100 200 300 400 500 600 700 BOO 

EXUDATION PRESSURE (PSI) 

R-VALUE AT EQUILIBRJUM:I 16 

R-VALUE BY EXUDATION PRESSURE; 16 

R-VALUE BY EXPANSION PRESSURE; N.A. 
EXPANSION PRESSURE AT 300 PSI EXUDATION: 52 

TRAFFIC INDEX (Assumed); 5.5 

GRAVEL FACTOR (Assumed); 1.5 

UNIT MASS OF COVER MATERIAL, kg/m"3 (Assumed): 2100.0 

u::­
en 
!:. 
w a:: 
::::, 
en 
en 
w a:: 
C. 
z 
0 
U) 
z 
< 
C. 
)( 
w 

A 
14.4 

1117 

2.30 

128.7 

250 

573 

63 

100 

3.51 

30 

26 

272.2 

--------
TESTED BY: CC/ER --------

DATE TESTED: 1{24/2020 

B C 

15.5 16.9 

1191 1227 

2.48 2.67 

126.1 119.3 

200 100 

423 281 

25 10 

119 125 

3.76 4.19 

19 14 

19 16 

108.0 43.2 

EXPANSION PRESSURE VS. EXUDATION 
PRESSURE 

450 ---

400 

350 

300 

250 

200 

150 

100 

50 

0 

---..,.. 

0 

.-~ ----
--- --- . _ _. _ _ .. ,..... .. .., 

100 200 300 400 500 600 700 BOO 

EXUDATION PRESSURE (PSI) 

COVER THICKNESS (STABILOMETER BY 
EXPANSION PRESSURE) 

0.0 -!£.!'.==J.:i::...:::--i=--i::::.....::~-;i= c.:i:-:=.::::ii:::.:::~==~ 
0 50 100 150 200 250 300 350 400 450 500 

COVER THICKNESS BY EXPANSION PRESSURE 
(mm) 



Sample No. T5@2' 

Sample Type: Undisturbed/Saturated 3000 

Soil Description: Silty Clay 
2500 

l 2 3 

Normal Stress (psf) 1000 2000 3000 ! 2000 

------ 13 ksf 
Peak Stress (psf) 828 1284 1956 a ,,.--
Displacement (in) 0.150 0.175 0.250 g 1500 ., 

I (psf) 
.. 2 ksf 

Residual Stress 804 1284 1956 .! L,..--------' - I 
Displacement (in .) 0.250 0.250 0.250 

., 1000 

~ In Situ Dry Density (pcf) 117.2 117.2 117.2 ~ 
1 ksf 

500 
In Situ Water Content (%) 12.1 12.I 12.1 V 
Saturated Water Content (%) 16.1 16.1 16.1 

Strain Rate (in/min) 0.020 0.020 0.020 
0 

0,0 2,0 4,0 6.0 BO 10,0 12.0 

Axial Strain (%) 

4000 I 
I 

I • Peak Stress 
I I I I 

3500 - • Residual Stress 
I I 

3000 - I 

I 

G:" 2500 I 
IA I 6,» 

a. I I ~ - .... 
IA .... , 1 I 
IA 
! 2000 

V - V 

f/J I/ ... ,, I I 

ns I V 
G) 
.c 1500 -

v 
f/J I/ 

...... 
,- I~ 

,,,,, 

1000 
,J 1 

.&I" .... 
~ I 

l,&. I I I 0 (Degree) C (psf) 

500 - A 
,:,-

» I Peak Stress 29 230 

4 

I Residual Stress 29 200 

0 I I I I 
' ' . ' ' 

0 500 1000 1500 2000 2500 3000 3500 4000 
Normal Stress (psf) 

NorCal Engineering DIRECT SHEAR TEST 

SOILS AND GEOTECHNICAL CONSULTANTS ASTM D3080 

CDREP,LLC Plate A 

PROJECTNUMBER: 21631-20 DATE: 1/30/2020 



Sample No. T9@2' 

Sample Type: Undisturbed/Saturated 3000 

Soil Description; Silty Clay w/ Some Sand 
2500 

1 2 3 

Normal Stress (psf) 1000 2000 3000 ,;- 2000 

! I 3 ksf 
Peak Stress (psf) 828 1224 1848 iii i--1 

g 1500 
/ 

Displacement (in.) 0.070 0.200 0.200 "' / I ~ 

I.,...- 2 ksf 
Residual Stress (psf) 708 1212 1836 

.. 
.!! 

Displacement (in.) 0.250 0,250 0.250 "' 1000 -
I 

In Situ Dry Density (pcf) 115.5 115.5 115.5 / I 
1 ksf 

In Situ Water Content (%) 10.6 10.6 10.6 
500 

I 
Saturated Water Content (%) 16.9 16.9 16.9 

Strain Rate (in/min) 0.020 0.020 0.020 
0 

0.0 2.0 4.0 6.0 BO 10.0 12.0 

Axial Strain (%) 

4000 I I I I I 

l • Peak Stress 

3500 - I I • Residual Stress 

I 
I I 

3000 I 
I 

I 
I I 

i;:::- 2500 -
1/) I 
C. V - I .,. .,. 
u, /' 
1/) !:::- I a., 2000 -.. I I ,,:; -tn I 

, ... ,., .. I/ 

cu ,. ,, 
a., I .,.v, 

.s::. 1500 tn I .,.!'.:,- I 
/.,. 

,,~ 
I 1--- ,, V T 

1000 "'V I ,,... __, I 
,.,,,,,, ..,,.,,,,,. 

V ,, 
_,.v :,-,, I 0 (Degree) C (pst) 

v v I 500 I / __, I I 
/ __,I' 

Peak Stress 27 280 

v 
/ I Residual Stress 29 120 

0 I I 
I I ' ' 

0 500 1000 1500 2000 2500 3000 3500 4000 
Normal Stress (psf) 

NorCal Engineering DIRECT SHEAR TEST 

SOILS AND GEOTECHNICAL CONSUL TANIS ASTMD3080 

CDREP,LLC Plate B 

PROJECTNUMBER: 21631-20 DATE: 1/30/2020 



Vertical Pressure 
Sample Height (inches) 

Consolidation 
Sample No. T4 Depth 4' Date 1/30/2020 

(kips/sq.ft.) (percent) 

1.02 
I----
1-

1.01 • In-Situ Moisture Content I-
1-
I-

0 Saturated 
1-

1.0000 
1-

0.12S 0.0 1.00 - 1-

I 
1-

0.2S 0.997S 0.2 
I 

I 

o.s 0.9960 0.4 0.99 ,_ I 

1 0.9930 0.7 
... --

1 0.995S 0.4 'CS 0.98 -- -
' 

2 0.9920 
Q,j ' ' 0.8 ~ I 

4 0.9870 1.3 .. 0.97 

= 
8 0.977S 2.3 ~ 

0.2S 0.9890 1.1 00. 0.96 
I 

0.95 I 

' 0,94 

gj 0.93 

Date Tested: 1/29/2020 
.c 
0 
C: 

Sample: T4 '=- 0.92 I 

:E 
Depth: 4' .!21 

~ 0.91 
Q) 

ii 
E 0.90 
IU I 

(/J 

0.89 ' 

0.88 ' 
I 

0.87 

0.86 

0.85 
I 

0.84 ' 

0.83 
Silty Clay w/ Some Sand 
Dry Density: 117 .6 pcf 

Initial Moisture Content: 13.2 % 
0.82 Saturated Moisture Content: 15.7 % 

Saturated at I kip/sq.ft. 

0.81 
0.1 1 10 

Vertical Pressure (kips/sq.ft.) 

NorCal Engineering CONSOLIDATION TEST 

SOILS AND GEOTECHNICAL CONSULT ANTS ASTMD243S 

CDREP,LLC Plate C 

PROJECT NUMBER: 21631-20 DATE: 1/30/2020 



Vertical Pressure 
Sample Height (inches) 

Consolidation 
Sample No. T4 Depth 8' Date 1/30/2020 

(kips/sq.ft.) (percent) 

1.02 ' 
I 

,-
' 

,_ 
• In-Situ Moisture Content ,-

1.01 ,-
,_ 
,_ 

0 
0.125 1.0000 o.o Saturated ,_ 

1.00 - I 

,_ 

-
,_ 

0.25 0.9975 0.2 

0.5 0.9950 0.5 0.99 

1 0.9920 0.8 

1 0.9900 1.0 "O 0.98 

2 0.9850 
~ - ' 

1.5 "'= 
0.97 

I I 

4 0.9785 2.2 ""' :I 
8 0.9695 3.1 °1; 

0.25 0.9770 2.3 OO 0,96 
I 

0.95 

0.94 ' 

j 0.93 

Date Tested: 1/29/2020 
.c I 

0 
C I 

Sample: T4 ;::, 0.92 
l: 

Depth: 8' Cl 
'iii 
:C 0.91 

~ 
0. 
E 0.90 I I 

t1l I 

en I 

0.89 I 

I 

0.88 I I 

0.87 

0.86 ' 

0.85 
I 

0.84 

0.83 Silty Fine-Very Coarse Grained Sand 
Dry Density: 118.8 pcf 

Initial Moisture Content: 9. 7 % 
0.82 Saturated Moisture Content: 15.3 % 

Saturated at I kip/sq.ft. 
0.81 ' ' 

0.1 1 10 

Vertical Pressure (kips/sq.ft.) 

NorCal Engineering CONSOLIDATION TEST 

SOILS AND GEOTECHNICAL CONSULT ANTS ASTM D2435 

CDREP,LLC Plate D 

PROJECTNUMBER: 21631-20 DA TE: 1/30/2020 



Vertical Pressure Sample Height (inches) 
Consolidation 

Sample No. T9 Depth 5' Date 1/30/2020 
(kips/sq.ft.) (percent) 

1.02 ,_ 

• In-Situ Moisture Content 
,-,-

1.01 f-,-
0 Saturated 

,_ 

0.125 1.0000 0.0 
,-

1.00 - I 

,_ 
I 

,_ 

0.25 0.9931 0.7 

0.5 0.9884 1.2 0.99 . 
1 0.9826 1.7 I 

1 0.9829 1.7 "O 0.98 

2 0.9764 
Q,j 

2.4 °'= -
0.97 -

4 0.9639 3.6 ""' -= ' - ' - ' 
8 0.9506 4.9 °'= , - -

3.0 oo 0.96 - ~ 

0.25 0.9697 - ~ -- -- ·---
0.95 

I 

0.94 
I 

U) 
0.93 Q) 

Date Tested: 1/29/2020 
.c 
0 
C 

Sample: T9 '::" 0.92 I 

.c 
Depth: 5' C) 

"iii 
:C: 0.91 
_gi I 

c.. 
E 0.90 
n, 

en 
0.89 

' 
' 

0.88 ' 

0.87 

0.86 

0.85 

0.84 

Silty Clay 
0.83 

Dry Density: I 19.5 pcf 
Initial Moisture Content: 11.1 % 

0.82 Saturated Moisture Content: 14.8 % 
I 

' ' 
Saturated at I kip/sq.ft. 

0.81 
0.1 1 10 

Vertical Pressure (kips/sq.ft.) 

NorCal Engineering CONSOLIDATION TEST 

SOILS AND GEOTECHNICAL CONSULT ANTS ASTMD2435 

CDREP,LLC Plate E 

PROJECT NUMBER: 2163 1-20 DA TE: 1/30/2020 
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ASCE. 
AMERICAN SOCIETY OF CML ENGINEERS 

Address: 
No Address at This 
Location 

• 

https://asce 7hazardlool.onllne/ 

ASCE 7 Hazards Report 

Standard: ASCE/SEI 7-16 

Risk Category: Ill 

Soil Class: D - Stiff Soil 

12 
12 ~. -.. ""····-· .... .-

·•",.,,.. 
) 

.. 
.. 

---~---• 

..... 
\.h!i:-,, 

t .. l 'fAltf"" 

Page 1 of 3 

Elevation: 1570.6 ft (NAVO 88) 

Latitude: 33.916457 

Longitude: -117.256778 

, umt no 

'"' , .. 

I 

J.-1,S :_".:> !!'!' ~4f\~1 l --.. ~ .... ... 
~r.f 

0
"" ,.,., Its, 

/ 

', _;;• ! 
I ' I· ,~ONltftl.; 

.,. 

-- •' ,., .. ,~ , .... ... .... 
' ,. 
'/ 

'!'ft' lll40 l AHD~ 

......... . ,, 

Tue Jan 28 2020 

. ., 



ASCE. 
AMEHICAN SOCIETY OF CML ENGINEERS 

Seismic 

Site Soil Class: 

Results: 

Ss : 

S1 

Fa : 
Fv : 
SMs 

D - Stiff Soil 

1.5 

0.6 

1 

N/A 

1.5 

So1 N/A 

TL : 8 

PGA: 0.612 

PGAM: 0.674 

FPGA 1.1 

SM1 N/A le : 1.25 

Sos 1 Cv : 1.4 

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

Data Accessed: Tue Jan 28 2020 

Date Source: USGS Seismic Desjgn Maps 

https://asce7hazardtool.online/ Page 2 of 3 Tue Jan 28 2020 



ASCE. 
AMERlr.AN SOCIETY OF CML ENGINEERS 

The ASCE 7 Hazard Tool is provided for your convenience, for informational purposes only, and is provided "as is" and without warranties of 

any kind. The location data included herein has been obtained from information developed, produced, and maintained by third party providers; 

or has been extrapolated from maps incorporated in the ASCE 7 standard. While ASCE has made every effort to use data obtained from 

reliable sources or methodologies, ASCE does not make any representations or warranties as to the accuracy, completeness, reliability, 

currency, or quality of any data provided herein. Any third-party links provided by this Tool should not be construed as an endorsement, 

affiliation, relationship, or sponsorship of such third-party content by or from ASCE. 

ASCE does not intend, nor should anyone interpret, the results provided by this Tool to replace the sound judgment of a competent 

professional, having knowledge and experience in the appropriate field(s) of practice, nor to substitute for the standard of care required of such 

professionals in interpreting and applying the contents of this Tool or the ASCE 7 standard. 

In using this Tool, you expressly assume all risks associated with your use. Under no circumstances shall ASCE or its officers, directors, 

employees, members, affiliates, or agents be liable to you or any other person for any direct, indirect, special, incidental, or consequential 

damages arising from or related to your use of, or reliance on, the Tool or any information obtained therein. To the fullest extent permitted by 

law, you agree to release and hold harmless ASCE from any and all liability of any nature arising out of or resulting from any use of data 

provided by the ASCE 7 Hazard Tool. 

htlps://asce7hazardtool.online/ Page 3 of 3 Tue Jan 28 2020 
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Councy-

Source: Generalized Geologic Map of Part of the Northern Peninsular Ranges, 1985. 

Uni•e::s.i:y ofCal:.'bmB. RireisDe, Cam pus Museum Conb::butbns No. l, page G4. 
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orR i•ersi:ie Ccunq, H azalrl M anagem entZone Maps . ForA ccuia te siilgs .teler 

!D Ca1if:nnB. State andRi-e1:SD.e Counf¥Geobg:Sts . 

•:-:-:-:~~:=• :•: - : - :•\:-:-:-:-:;~:-:-:-:- : - : , I 
0 6,000 12,000 it North 

Moreno Valley General Plan 
Fi11al Program EIR 

D 
D 
• 

Ri.remrle · - -~ . ~ 

Cp~I:¥ 

Perris Bedrock D Quarternary Alluvium 

Semi Consolidated Sandstone, Siltstone 
and beds of gravel 

Granite Rocks of the Southern California Batholith 

Calin esa 

Rilers±ie 
County 

Figure 5.6- 1 
Geology 

City o_f'More110 Valley 
July 2006 



~ USGS U.S. DEPARTI.1.ENT OF THE INTERIOR 

- V.S.GIDlOOIC.\L l'l.--,.YIT ............. ..., 
,.,....~ ..... p1,_.,. ...... 

r'AT l"FOR'-'.IA nrvL"rn'-'. OFMINF.fi ANO c;F.rn.oc;v 
ud 

L'Nffl:J.l !>-fATl:!S Alli. fUIU.1: 

n •.trlll' l!-'""-'"'-"-''-"=.....:;.-"==<==='-"'--"'-""hll-'-"e.3.e._i....ll.Jl-..,,,_-"-...J...,_..l:l.,_..:...._ ..>.:._ ....,__..!.... _ _ ..,Lt.....;;e:E,,c,:;=-,il"'-....::Ll...t:- --1......l"""=illl>.-.!.:!Siw.::S.~~ 
IIP ll"W 

--Uso.-p-.as....,. 
, ,., ..... f,,l ...... . u-, ~-..... - -------------------·-

~.--,i, tf»M.o ... 
Uv l t'"W ..Jt lloo t>I• 

GEOLOGIC MAP OF THE RIVERSIDE EAST 7.5' QUADRANGLE, RIVERSIDE COUNTY, CALIFORNIA 

Version 1.0 

By 

Douglos M. Morton1 and Brett Cox 2 

CORRELA TlON OF MAP t"NITS 

a.111 .. SC>.MP"'°"p, •'l'PIOU <o<..i..,c~,. a,..,-~ lf4N .. I, ,i..,,.........,, ......... -..,.,.., ..... ~ ... -c ........................ , 

Qr.,Qow:J.•ba• .. ·-~·--.. --""-
, ___ ,.,,..,,o:,1r....:llll'C>JSj,~-·-

~--""~1r.-1S ... , 
i·P•"l~t>lo~p-r.i:,mll 
, . .,, 
:,'.':,;~r 

!allo:.D110lpho1IM>JU•U•.lb<l,hl~1um.•J"'""',.~ 
, .. o:n,tM•~""••dilma>mlJ11<0.....t)oh,_t,..._.,. .... l..t)"> 

Full---lbJh ><iit,. !tnlz~~, e~po-..1 01 Ill l>l'llll H ~~<Ukr>I dip-;~p 
t11:11po0<N11MU!IIO\n,klpiollu/yn:llm1'11kJ.tloJtlll..oal<.l.llomD:.1lrd 
w!E"lo,:,1td.,.,...._,u0,.1tn •nrd"''-'"'"'"'ulrd. .OJTv,~u:dl!W!Rb,r 
_, .. .,..., .. ddipolllollpl.11111h11wuupaN.:ILOUt'S~ 

Sn'tbaa.dillJollpoou../oU..~on 

_2 hu-lmr<l 

s1r1tr ... 1,llj,..i••Lo•"'•Wrlo!l•IM 

.:! IA<IIDN 

s"~-'di,,1;,,a111oo1p,,, .. i..u .,, ..... 
a.-1 ~-.:1p1..,.o1-rut•• 

· •- locbtd 

/' .,4 / 

•.. ,._ 
./ / ~ 

✓ .. / .,.~· •" 
SUIUI.OUMJING 1.5' QUAIJRANGLES 

~_,,.._,.d-•~ft-n,.I. lft1 _..'-.....,.,'"'I 
A.-Ui,p~ P,.t,c-.bo<,,... Q_.,. 

T.bll ,cpa11 II piciJ..mLn:>,r alldb:u 1111\ ll<CDl<""'"dlcl, CIIQfOUIIIIJ 
.,,lb l' 5 , Ci«1!0pnl St rYe)' tdilDC'lil tl.uld.lJCU Of .. lb llv. N<lfl.b 
.UU0<111Sll'>11ruplacCa.k l,ey1,ual!ndt,llriQ,01p1odi1C1Qlllla111 
l~l• pa.h.c::>h<>n II rm (luniphl'< rra'J'III(< nnl)' o,rv1 Mn nnl imply 

,~ncm<Dlb)Lhcl."SVUYUD11.anl 

Tlu imp"' prullcd OD :ID ckclrlllllC planu dl/u:rl)' 1/QID dlpl:al Ilk, 
D111mu.Jaa.,.( caU"101111a ma) '"'Y het1re,o clccDoN, plonn, aud 
bcf'a'coa X •DII Y dJ1ccU001 011 lhc: g:.m: planer. >nd plpu my dunce 
11Z< WI• ta .>.mw1pbem: ~'Uwllballl; U1.e1dor• ,,;a.I( ud p1o,po1hgis tmy 
na1hc1n1.can.plollorlhl,map 

n."111 ~1 .. l\"111:ihle nnW,,,.111\1,illo Wt~~• hfffl 11,u,1,ntw wro•g• cnv 

DiSC'RIPTION OF MAP UNITS 

,1t1n• YOUNC SURVJCIAL DBP09TT~Selllmenl r«enlly 
II.Jllpulln!WJ&p1111lc1l1.11,:lram,lo.ihlw:uh<1un»u/>1lnui,Uu\L.tl =tl~·i:~::w ... , u,dQII b&IIIIDp•• Sml-pr,,nlc <if•-elopn\U\111 IIQII,-

~ ·'':,!!a~~~ ,!';;:":~:t:~.~:d~1~ :::
1
::. r;~~.;::: 

tcbied ID ru1d<1111,J dlecloi,mto.1 In ll'Ut i:&D!nl p.l/1 al qudn,,1lc 
Wte•n.lnn1Una,c11ncoill1 

YOUNG !llrJl71CL\L DlrOSITii--liOdU>tal ... r "-JIil.i 111.>1 .,. •~tblb' 
CDo.toldaled1oco-cd.vll1UJ1,Jly1a1•odcu1tlrdin«tod. w,,,,.af.., 
dcpmlS 1Cyl fUICI) l)'pl~IJ)' ti.,-. bl9b co>1,c lio< cl>II e>l:11:.1, T"""S" 

n,Du:U ~11111 l'D"' i,ppc, 11,f3c,;1 II\>,[ :ll'C opptil ~ •~thl 10 IIICl&i•lol1 
dt-.:lapc:d pclllt ... MG.11 ;,o61n (.VC kl AIM:/Bc..,,t,ncCoi pt11b lt1) 
i.111dn:: 
l'1111"1:;alvrlaliandl,-tts~11t.>ml~l'lrl<""'•111i---,c.n¥-lwwt 

"""'-',;c,t,bk- -i p,.,.,._....,....., .&.n-·.J .:11tcnt 11111D ....... 
a.I 1 •11.N11\u itla5U IDlbo l lh. ft,gr.:I lll1U11l<lo.d dla1A>.J<1 •kmJ 
•m c<q, al~k. bl.I calllpa:u ft'llhmllthlllOlfc nlUID•dy 
~-.:Japcdckll'OSlll~af~lc 

y..,.,_ :udJil diu.ml dopo'lils (11oloN• Uld la!I l'lmla<u•)---(ir,,Y. 
llllmlllQl:IIW.<d:uJ,,.,-;,mcai,i,~larmcdlum--lar.a.-11:111.edun.d 

:ll><i lu•n 1111 lltw,111 """'~ IMI" rclldv:illc)·• ~ 1Mw"1Nt4'1 u '" 
.... ll\l0"-1icla....J11L111bi:Ul<T11p.ll"Lgf~II,: IDo.:laJcll<illW<11LI 
111Tnpc:1q1>llcAna)-..>adPJJtonP111\':lllrJ 

OLD 5UKFICIAL Dll'OSl11i--Scr:!:b::aury llllill lh.iL ,re IIIOlklllCI)" 

nimaUd:111:d ;ad •~fD.ILJ' tu 111Ddcr1ttl)" dwWcd Ollie, n1Dcl•ldepo11l.1 
tl:ln llpper 1111be11 tb.•I .,u '-'l"P•d by 1110dcr•ldy la !IICU-dl¥clop<d 
pcdo~IIIC ICILf (N,\BIBIC.,1 pi06tc1 .uid Bl lllmzDm 11 IDlltb U L !O l 111 

IN ck m ~1m111n hlJ<O '" lhe ""''" "r IOYR ~/4 :inti tl/4 :M1111h 7 n·a 
Cl/~ iu~ll10LL=lllkllLlammo..1,c,i:1witSYM,SlaJ l~lo .... 
Oldalhffl11Il111dlpod.la(lalo,1DmlddloPlrlnl<•flfl-l1al1r:11cd..1u,dy 

•lluvnl r,n dcp111111 dc,..clop•d ••lcmivcly 1n we1tc1~ p>II a! 
quodl>c1~ :-.lmr or anlr u 1U,b1L1· 10 modcr~l•l)' dlmel~d >lld 
1~duh~•1>. S"cW< Qol 1ncJ11d<1 lbl.D. d11ca01u:r10,11 m1r.a 1>yt1 ol 
l~illblo.wb6~ 

VIRY OLD iflllH'ICTAL Dll'OSJts---~cllllTEIII• lh>I ><< oli,hlly In 
••U ~v111ulliwlCII lu 111.Jaulcll. .aJ ll>,/l)cr.iL•IJ lu ••LI o.l,ccdcil. Upp<1 
,vr~u 11c capped bJ mod<:111c lo w<II d<Vo!<>ped pcdo1omc 1011.a 
(1'1"8/lllt'11&P10&k.11lal"Ul~Blbonmooumll.Cbu21111111lblckW 
~bKI ID~ ID!IIC7 )Yll,6/~>lJl~/.I la 2 SYl,:!lti) 
v • .,. al4 ,IID.tl.l IA• dopdll (tar!!' PILIIIDCll>d--M<lllly .... n. 

dl11<c\rd,1Tc ll tad:lnlcd,rcalioll-broffl,-.l>lld<pctJII CCINDOI\IJ" 
Wnl:Un• mn,...... 0Nt "...:all!" DlnolCI Ftinl\t b r1• >IU 11, 
-1111u.1••m ,-.rt ur.....--i,. 11>-.rt1uf M.utb.lw lvo:c K-. 111d 
llllmf:nUnmU..>ffU10oatW:nlp,nor,p><1na1k, Dm~dll,lly 
h.nRICUDliclllhuaC>l k.ff'ulQlbo!;lh 

l'-.1 lalc c.:..-'< _._i.i.r, -b 111 """'nW• ..aJ l'""'• 
_,,,.. (arlyPldrlDcua lolatlf11Mcw11---W,baloiaca l ydl, u,c 
l'.DD<kQMIJ Ulduilcd. Jf~Y to blo•n. ~-pntd ,andrl......__p,:~~ly 
~•,.• • nll•nn1ln:n•r:11t Rrofncktlrntwn,111.:1lt•u>< .. M 

tu1,lbu,1....iu! lkl~S~C-ill)"""' lnlbo:ILl,.nN-£W.,t71 ' 
~1k. roancW"l110ll.llif1YC:tdai¥<dl1D111S&a8cnwdlna 
M<K111C11111- lalllt<lr11ltl:ll\JS'qc,2.<!r~Lc.,pp,;mlahckn,'td 
r,11111 111111 [ou,d ID San!• , \m R.Jvc:r ~Ill!< Sa1 Lhc>ll cl R.lft.111dt. 
~w1, >re Tocolly dcnl'r.ll tram PCOIIUnW Roa~•t '°"'"1 

&.-.; Spr1ap ptalDDlr cc111,,.,. (Cn ... ,0111)-Bol Spnoa• ph1111111c 
""11!'1U" ,,. elhpticol, h!>nm•T>ll)"-rlnnrcrl ~:u,,._.h,prrl p:lftlMc 
,;u111plo..:ca.!c1Clluallu:tSpnai1MIJlll>Ulll:l,app.&1c1'\lykrw«paslu1 
p:uuuc dlapLr. Ll)=f "-1111 to~ahon ID p;llllbc rod:1 i, pn.owy. 
Campi..; ca0111ll or u&cnlLllly ll>lli:IY< lo 111dnUMlly prurwy bynrd 
blOUf< loa,UI• 1n ~a•• sarrcaode~ by !:Iyer or rouarcd bloUI< 
111aao&anlc :a IDDAU!c F,uU,cr 0111>1,ard 111campllm1.1 dl.l,'Oallnuo111 
bycr a/ fo~>lcd. bcl.:taJ<DCalll, pa,ph)llbC pnoclianu.. mccc<dcd by 
m•r"""!"'<r1h)1llt""""'11<1nlc Oihcrcnml'n"nnnally:in,l1c1111.r::1ll1· 
WHIie ~II~ NW al.tu U.:<"11< .,!lbl.D ,;u111plc."\.. bol ID rolabv<!y ,,...u 
llflaUIIII . \U ,cctl ol eompl<::it were 10eiudcd ,a Pe.nu qurt.e dlmlt 
by0Ddky(l9l~I aad1aB11111aU lon.aUic by L.mca(l941J Emepl toe ~.::.i.s, 1Nlli >IC d<IICllbal ID ,c11er:1L i,rdt.1 r,om <CIC Cl~ld 

llaUII loaali...-M:ullvc, IIAl:-LD111<dllll\-p1JD<d..eq,>11P""WblcU1t 
1nna l 1e M~h h.o bl"lly 1n "'"1'1<r;;~~- ,1c:...,lnf,ort. nry r,~W 
.,..,.p,a,Llun:AlloJ<na: l\ud:iwnLl.ln.Jlo<I.IJjLu~Upc1.·u l l("J:d1< 
Vld51ol2,me.-:bicnte Ho111bkcd<11aka,1.Lad.pot>1•­
le1dlp,r <ut;ca llDIII I ta, 4 ~ Ml=a\ aUpmmt u ,n,ly 
lkftkp<d11talri<'lll. blll 111C<.bollll<thu~""•a "11"t.U-d1•"tlaJICII 
l"'ffl>IY b,-t; ck6od b, .......,>l ,'Uaatlll1- 11011 cG11bant 
'l'•uccp:m:-•d:tFOc:11-1.luprd.4c• :"!\".1.lbl~Rllilocnll<lc• :lu.Gnr. 
ll'm& M« ,cl»t\'dfm>~f nltl.l •• ..._ trn.!lnlw: ~""'"''~•1 
i..~vu.punuua.tlbycnai Zlr.vn•(C..tuftud...,c'flll>Ma. .. ...i 
100,-1-'la,:, 

11.ilC. lf'1Mdlorlll aa:I loullle-l..!1bt p:,f, mcdlam, to co:wsc­u:,1ned, fol.L1lcd tll<llitt ;unodonlc aod loa.>Crc Caat.>1mlitolS 
puna1 '1'1>111, I ta L~ p,:n:cal btoUlr, ,ad m.11101" bomblclldo 
POUUll.m ltl<llp&r OCC'OII >I s111aU 11UC11!1n.ol fll-111' aod 1p>1K 
,nhhcrln1 pl',cl<TI)·•1• ,p I" I.~ an 1n rlm>1clt1 ,,.,,..,,.,., tolrlo)llr 

~ulllcal >ppu.11 la ....... .,.. PIIIJUUITcly ,~ .... ii. \un•~I• lla"I 
atNad.>.a1 "" =er puL Mc1oa:il1c d.l,calib.J 1ad11111oas oncnicd 
jDl"llkl to CoWaliDD&r•-= bulmlobanmllt Gr.1dl1 I.fill! blob~ 
llli11Utc,a11111KbL) 

llallll3nmodlarill'1111111allllllllcoal.ollllll;a~aado.atllll:l:a.slo­
B1011Lc"Mlad!onlca.odLC1111lilcllra\eolllO.ID<~dllc<1,bl,ma..lle 
1ncli111n...-.,c,tnc1crl1n=••<1<1c.nrcnmpla 

lbllrv1cma111,.,-,b:,r11k 1rnm,bgri~cln11&<0c<>,...P<>'l'h)nU, 
JIMCdlorncil.lld1ub01dm>1c1CD&li1• lDmortpl><:<11WTCIIUld,llc11.rr 
Jl"llKldiomc :,ad IDO.lHlc !lnll (Kblg) Picc.ti::, .,u a\o.ci Well ride or 

ccrapl<11 M•dl•w- 10 cconc-~r-lncd, u,111 :1,r, rou,1e<1. :I.Dd 
pcrpb)llbc Q""'11- r><l,IL~I 111:1111 25 la JS pt1ccal: 1t1>bc ll:llntr-.b, 

hlolll.c:widJObotdlll.l.l.cbo!ublul<k frOIIIICtalSpmml. M.>Jk 
mlmr3l• N>C•(nly!11"'1t.lcrl11Tlfl>rM,hcl,rn,eno,n110 1f111<'1"'11:cln 
r...:L $1bbclll"•l pul•h,11111 lak&pa, ap\cl.a ... 1p lu U Gal ,a lnl[Lb. 
W11k1prud dlKalcUl ntel<ICl">bc 1nclllll<>IIII DnCDltd p:Ullltl ID 
ra11,111n C'l1 lry D.111111:rcu dltrs nr1cr,conuc p>lllllc >NlpcJm>Klt 

lur,,fdlltr:Lcn,c,:..,.,..purpb,iilk;l'D...U..r11--l:l<ICIDt< ll«III' 
pUrpb)lllh: ,111-.llantc ksl"Ulol ~d b~Qll'C U..1 11 dcflotd 
ct.en, ~, or,n)O or,110 .p>1111 -..Z.C Rcllndod UI ""Al• IIWI •"<II ol 
,;~,:irNrMn.,n....u..anmlprlnl~tl• 

G:J ra;:~~~•• J::::~~:;~::!1c1~!:~1•K•;:~
1
1~~~~~ 

r,~rlo• inTn hc!<1ntcn~nll.O Jt!irph)1Ulc lfOMdlnnlc 1r111r jl<bllg,) 
l.i1V11atluM<! u pb111ud••C.<I/Wl.il. (JU la 4U pcn:cal), J.ml IIL>O.~ 
mlncr>ll (5 kl 10 pcrcniU M.l.llc muiualll :uc b!Oblt Uld qu••• 
11,unbloade, whu:ha1cU1D1cC\'calydulllb111Sdllnn1a h<IOIOltU<oru 

":u,gd111111e1Kbtig,) Subllc1h!po1>-1uomt1:ldai:a-rpbcaoU)lll= ijp 
lo ! 5 UII ID kqtb. D11,-01ib.J IIIUO"C"<ihc IOClui.OCI lie one.Die~ 

~ e:~:~:!°" .. ~11o:-1,,i-.- 1n mcdlam I"'Y, ~,~w.,. 1n ,.,.,,.,. 
,1:1"..,.illub>lkl\un.alik l'vlvu<U<.ull.L.laau,..~o.lm..oau 
l'.lrfGll.lllia1,Wl 1101 111a;l\l:J.Cl r!Lb blablela;ull lc (i(b(\ C""'->1..111.~ 
ID ?S puc"',;u,IZ >adabc:11 !S po,Ctllllllolik >IDlanbl&Dd.t ID 
111tcqat :oa,-.11;!1 ll;~kDdc >trd 111 11111c QUV • ntttd ay11>II 
l'ol:UMQI lclOI,.. pr<fflll. WI W:tJ .,-:u,c Adwdnl 111}Ulblt>I 
tJbcoo, 1.1 ._,._ •<HIGJ1 m1nttll c_._ uod»t, 6v. 
ruu,ut, rn<.lflrnrlc, cDp,Nrtll- In ,!ior111obkhlr.M IN ft t 111:""'""' 

~ lh:::::~:~;~~~!~~':i2:.':,..::~1= 
Spn.11,;1 Mow~ ~ -t,-,, I la 4 pucu.! llolllc, 
•bi.cbQ,%1)[1alhla.wbb&dr:Upl:llu..m1pilll)".:oarcDD:.lcd>ad 
u!pcdlaprodl'Kc•11pr,1•11Lcdloll~a lcucocn.D.clo»l!IC 
mekv:u pnnl >llll ~• nf rnn, ~rc i;ru-1;,i'"h.l ...,., I.~ l'tlCt~r htt,~r• 
4biK<<•IIJL<Jpl•leolillihl)'pd11flun:r-lilc,VN-'1.a.>bru,J.,.1,114ot:,,/Lll. 
(lD1a40perceaLJ>Nl•'rl)'rp.LflCpoLUIIDlllltldtpll(lpc"efllor 
kn) Caa\11.m dupn1cd 1DCroi:uo.c dl1coiib.J ll>(lo..amu Guraoc 

@ ~:::.::.:u.:•..::~l 1111111 loaoUt.-L1gb!• ID mcr:lr..-jf.Oy. 

n,cdlnra- La <=H-p.:uacd, 1c11;1111>111 bc1cro1•~eou1, raU>!cd. 
M1nl'll<T1'Lc-NnHlclnn.lhlc>ntlir.>'"'/br,nle;1c<tnUctllf!111ulhtmR"s 
Spna,:1 Muu.ol.uii a .. , Pl-•"" 1':IH. t:ull!IUJD 1llm>1il.tl, IDClu<NU, 

[£) .,~;~~=~;";:~:~i:1:~~;~0°~bd:, nnc- lo mcdl=-11~11td. 
/oLIIICd,. lloroblcadc-ntb ,mptubDh~c ,obb.10 ro111110,: klll•• ,ml 
elcnJ~l< 111:111<1 lfllb&D b1ob.!c !!1""ad.10T1le >ad 1011.1,ht< (l<blg,I 
Pob,aoaupuall,l10f0Uua111Dlh::lta!ll1 

\'al Vtnk ,1w1o1 fCnlauem)---Acb.Mvcl} ,uurn,m ~lll!M cnmi,,,oert nf 
lllulll,:•hum?lklllklu,..11\e T<llll<:ilPcotU,.,....t,r;ilu,nL<br U...U.1 
tl~JS), V.>J Verde lonl,LJ1e by Cobana (L~JQJ , 1Dd. in<Lllded .,tb,o, 
Bci»;U nmahtt ~,r.,,..., tL941) N..,..\'alVc,d,: :adD!<trdbf M1>1ta11 

um, b'11cd a:i dc.J;lkd 111,IJ or OLt-D1a 11'1~) nw v,1 Vudc", > 
lonnn ,-111<mcD1 >ad rm.1 knf Ddln! 11J1dlny bU• u ll. Pun, ;\11111 

lh'r«!dc. .~J ~~\'1IVn:kp!l: 111:1D 11<Jodtdi~IDd­
,..., • ..,.1cn1 M:f.bur.ml(,ic • lll'lcllhl1,, no,IR.~JM .... '"\1/l'At 

•.U vf boiRt l<U Ill IW :l,lb, biulik 'fS Mo, .W P.,llf.,._ l•liliJMO 

G ~~·!!.._ir:::~,,.. ... .,.'.tl£1111S, •d>l:1t-dybamop:n<""' m:1u,,.,_ 
lll w::\Mols:lled. llllfll- ra co:,nc-u-w,ed. hrJDl[ IC mas,blt-e.nubr 
hto blc•IDnllll&ndl IN.l~k: pnacipal mcll ryp,: DI Val Vudt. plollc1L 

Con\.lloc 1vtlc'l""'1 ~10•1• and ban1bltndc, qa:uu. :wld pl.l[Lc<l,J c. 
Pnl:IJ..<Lll!I! rc\i\lrl>, ce,,.r:1TIJ' ku rlaoo m.n ,..,,c.., fl( ffW:t Wllcrc 

p-T<1<11Lfub.r h >111)pt,-1\l),lntc1DJ.llh""'lan.lJip11DUil,u-al1ly lij 
ll ccply no!lhe.1.U- Nailbun p.:Ul al pl1ktll CD"-'>1111 }OUflfU• 
1nwn:illlclllly dc•"tlaped. ~oiLb,,11--11rl.bq1 /ah.lb 011. 111 eelllul ~I ct 
~lllDD. 1aa:.~1c It mo11~· m:11u•~. :ind <ODIOll:II re"' ICCIC&>IIDIII! 
ITW.IU al mc,onlllc lo 1111:bnoci:onc 1011.:t.b.l• Elllpllcl• IO p:in.:llC-

~ Gn~!;~~~:~~E;~s~~~"~=,~= 
L ra l prrccnl b1oble lnclru\01111 ~c ,p:inc 01 >bunt o:,;ccpl locall~ 111 
•nl.:tnp:irla/bad}",W001arqu..,d.i:1111\c.,rtu:ie10ckcaa.!.:u.111?1DI 
pcra:nl b,oULt >od 1p.:u1c 10 •buc<b.nl lr!CLUIDIIII ol' qa:irll. dlDnlt 
p11111dlonlc alldOoc•K1>111edlD..ll'i~1ack .A!Mouatllabidou,_.,tc,lol 
qoudnDJI<, r,i,ck1 <DIILWl 1p1irc b:,-i,mLbm& a/"1:1 lo)"JILbc on,,ar: >Ad 
mnrkrarel1·•l•.11ut.lllo1f11:inl1nch1rin,,1"/tl.:u\c-payft_..fr'J,..,t1no,~ 

Or11rrio- Cnl.CHIU r"Mflic ... .t, a//Jt, 1'~1111U1Jf1r ll&N,u •othlitll 

.. i.fD~:J,•::-.::cd~~=.~=~~~~;•~::..:~ 
l I,,. <tllllllll:IC11 IOal'U~ mcla. L:ir1t1dih.1:ur ly\ll <>I.JyZD11Cd 
;"ftfflJW'•liow,allf" ...t ,~111n11y, hal"1nt • hmlkr >"4 ..-.n mne 
~-m1,u{....,t<-9......Sbtu1'le, 'f".&1tt.>.aiiat.t..li. ldJ•p.&11 
la_.,k lDOC<OrWalllOfbi1c1ap>.atayotdof~.:u:dllb!I. 
lcldr;,,lf1,:ir•!--,Jya:DCll:o amw,,,.\r, KIIDol:ir• lpN:l C01c 

C£:J G,.:-::•fc:"i!ca':'=~u~;~:~~IRal 
tcvcocraac 11:>01oc d.it.1 u w....,.cd _...,. al quru. ad .ital, 

fdrl'!""• n,~ .. ,.." ho INcbocu lrnrn Ice cc.a111nc1<11 In ...,., > 
m-Ccr...,.J..,..wplufe\a:>llr~cil111<le11111kn;a:1b. Mot1l.&1•Lobal.u 

l-OOW. >IC Ltllllr.>.IIJ' :llld COl"l~Ol1:l1a:iJIJ lllllon<d. ll'J<flll:lr•lbaJTtd 
!Ja<kl SaiK dr,\u: 1ock lb1 • loll,1cd m pir:llknd .bbnc. TalOIU ,ic 
rro111u , · =rsc,131DCd>mlcq111"•at1l:r;r:>ai11ell!l1nnset,011."llla• c 
Le pr:paltl\i,:.. .A~cc:nory 11111,cr,b ,odtnk bl.OIi.ie m111Ca'1 1c., i.au! 

~ Gn=:~d:.:;:u~0-~:=~=i:-::~:i~= 
o, ra.JJIJIW Jl:ld mcdi.11.111 sn,,..ocd :l.e11nclod lo 111111• :iru ]II.II Ulf al 

[!] 11•~~::;;~~;~;•~-L~•;:':•~~:••ngraJ~•:1:·:::~ 

171'1<.illJ' laltlled Fanno rcb11...,ly Wac '"-UI on IO'll!b 11dcol Bat 

~ G••!S[S:E;~t!~~:~ :a"~:~~~~!~::::b1,2:•~~~obr~; 

b11e palb•ac llll1ablcndo a11L>II ID 1<1111C 1acb: loc::i.lly posm-,Hbe. 
Qi111m111Ll}" h<!grc:C.1100111 i.a comp1111111aa l.Cd 1ai-R. lDc:ta~c, oann~ 
111:lcllanb~""llll"'llbaorDCl:I E:i:pc1cdlDIOlllbcmp;,,lcfq,u,dr.:.011< 

GJ H•i.:,:..;..a:i;::~n!°:~• (=:~,~=• (!~~encn• • 

' "IIIP""IIU,..Uy olllo/U fUIIIIIC 11,d . .1 IIW>II) Ill lu,..~k >DIJ 
p111Ddian1a:co111poi::o,.,i..:r,u,cllld.<11SDrar:1111111ZDp:1r111,:irld1•t11110 
M: ppcd 1111 1od C;:JI .. r S)'r:lll>Dle C&a)DL :u:d IK.ll .-01 •di• al -· 

nrPN-m ,P. RFJ>ORT n H.12 

~ Tn1a::=:C:i:::;::;~~"!l~-=~~::.a;:c~;:i&.1~ 

_, __.. a C'Ht:u.-• (1 -.W raek1. ~ IIIIW!II.., 
~ ...,._ 1~-_,.lklo\",1\'tt• 1-.1.11J(11;1 

•ut.J JJ~ o.,,•a..!11 ~ ---~l "fc:p_1,• .-

~ 110~ 4'1 ... IIMY,-.lkdlmn-{D mlk-p,,y, &o.<•JTllncd. bloott 
L.:.:.......J ~-\ltf,IQ!~¥-p:,,-ochml.tnll}'""'l"M"llvn:in,li 

---r.~a.lllr.kl---'4.,1~-' 
WlwilnH ...W.. 1.illllld •Tfil'l]'HI Ill. U1'1 _. .. 
f~ .1111-..-. . .11.JUll!allaYII~~ 

~ 1.....,..~1N.,,...,11- -~!lt- ~ll&&>s.r\'J II~ 
~ "'~ ..... _._..-.a.1,ijg,t..11t-.:t. r.-u, 

ai-1• 11i:.t-6Mt"~..-"""P" 
~ ...._,,~ ~u---~•----- -~~.a;,........,.., 
[El c:.-.':-: --{F-.=n:x:~__._..,1_ • • ,Q. 

~ ~:":.!.~~==---la,lj f~ ~ IIWlllt. 
~ wMkw:-1..-..!iioolPf-tr.JIIL M,ppo,d •~ IClllt• ..._,_,:11!1 .. ~ 

GEOLOGIC !'lD[\,t\RV 

• ~=..=--:.:..~o::-p=:.~ 
bLact.>,cl:iUl'tlflllblcrtcl:.agal111npl.:u,=1Dc:,rcdbcrwcco.U,c 

E\Qno1el.lldSan!•="'l10Uxarc1 
1bcq11.1dr:ui1ll: 11 nadcrl:unp1edmi>lm..ally byCtct.:u:uu..o 

~hun1dc rittk• ,cinch ~,c p:i.1 nl il,e C11fflJln111, Pc,,hunl;, lh11rt• 

bolhllblb. W11b&a lbcq,i.,dl'-11,lo: IU b11t10bll:a< ratklr<111t1<ot~ 
111ld< ¥>11C1)" ar 1a.2Jk (a mlr:nncdr.tltc tomJ11111bCa !!l"llll~C ,acb 
I~ 1oO ~n~ :'mm ~ Pl phhrfl, ,.. ........ 
~ M..:fl. u!~o-w...,u a 1..ia1Jy .. --a, 
~ .,.._. .. bckras•---•~t .-lilff 

--- mcb.nocflllc <11ca.Jib1-tb;ip~ 1ndllllOl>I SOIII< ID<k II 

<OWpcS.Cd u•• II ... cJ ~ Sok!WJ. _, -- .. 
1111&=-bkc ~.J..-.IIHl' namoc lll-'a,M* tt.-"IQII 
f:iklllDL<t7! 1NOw ldi.l!. o=blc, _. a.l!ui..-• IIO 4ft tn1111 
~~,r;a•~r:wl<. 

~ labDI l':\lcoU11•f'l•~•--,Pflll"'J1l~ IDlk 
...... ,.,,.1 aflh1 ~n.."'-l,;i, ~ «1:uu­
.,._-.V:.. h<wti"ltilM1t kD~.i"•l'L"- Nrwth 
llii. .. lk-~ .... u1 -d:.~111DN ..... Lol lh'Olil 
Oi!'.....,, .11ne.,1111/le 1011Wdumllbl<proriaaacpJn11cnc• 
~ ~ l~IICl-ilFIOUIIC ot:,,._ So&lb DI Rll'rllUk Kftl~ 
Ji..,.1r...,1cJ bao.llt:t ul lll>l~k llapm< l("UIIGI<, -1 .:-.L:11~"-'l<I 
rodr .-ac qaasnd ->1 LIit l( .. Cit)' (ViclOn:i A•·•• qll>ff)'. Tbuc 
l!w: 11>1ct.,or!ktn-orn>1bkbadlu""""1'""""apo•111s1boa 
dc•dopcd ->1 ~ cilllln IOWIIII Ille ,n,.,blc ,,a 1.111 ,u.1\~ !nal,rc­
lmnlbkadc lllfll~lo- 11,,, •:~n1bD11 af Ibo: 1lcrD II b&Jb.ly •':llud 
and111c!tidc1pyro1cac-11smc1,1dOC1,.•,•cJJanlc~yrouac,IJld 

~cnc111c-r•1•II• '~'"" 
HIDlll,-ba1abkud.c\oa.>UteollbcrcfahrclyL:uci:V.\V<rdo 

p!D.Loa dilmla:ilu Lhc qmdr:>115lc wm al lnlu11.>1c 215 ID matt 
pbca rtu, rnwo~lc h.>•, ,..,llhl\UI nnwL,d mwll: In well ,lt•'rln~,rl 

plcrw l.obn~ prlliiu,;,:J b) Ufl<Dl<ii b1ub\c :,.nJ lo<Jn,hlen..L,:, lo 11.. 
oarlb<ra p:irl a(lbt pbilon 001tlu:.111 ,rni:J111 pbrw blmc drill\lll.l.LU 
SchUclen aad nlllll\~ doll al rn>Dc 1an.llto occ111 LocUy, ~,,_..,....1 .. ~ 11·, ...... ~ .... .,. 

............ !"IIM.Cllll'"""""'-5'1minltl ,:. .. --. .. 
~!.1111r ia;,1 -..,11tt;Wll;,,~Ut.'lllilM~ ~-~-~•1• -~11.-:. 

(,ii.M:1-1:l • .. --.u'lrnt .................... ,. .,.,1,n.1,,.,,,q1,•• r1,u! .. 1Cn,. ~1.....---lll• ·~~~~....,..,.. ... -.. ~ 
~ n,. _..,......., •,.,..,....1t W¥UICIY ...... ll 
pn94• ~·JIIL ~ ............ -,ba..arilito• 
~- .. -~ IIJ,ml -- --- paJ,r~ -,u ... • Ill~~ .... !ii., ..._IM ~ • -.l • ,.,.IJ .,, • 
kwff,-Dl~p.llll,....nb &1 •--)&t,._.nO.l. 

lllwllq·. PH "'~ r-1na :ir, rwo rflaa nt n: f'an• kln<t, .-11 ... 
C>l,fg,ru: Clht:lni:a'°"'- ~tMP.1 mlGca .. Q' ¥, JL, 110 -1, p ..,_,.. 

Lor1<a.a.:S,1'~ll,l:Lo.Lhu~lll..ar.l._,.111.-..L,dr~u!C,.,r,,.,..,lll<l""'c. 
l.lldS1.0l<111lltJl(O>dr:,qk lr, 1oalb:111C>:i!amu:GccL5<)<:af 
Amu!cM0.111.29,lllp 

Mcolaa,O M, l'l'i~,Prclllllnarydi.1;11:!Licol.o!(ltlll/lpallb<5.,,l•An.1 
la' X 60' ~n>dr""Jlc. 101tllcm Coll/~ US GcolcK1<:U Sllr\1!7 
Opc,..Fill:R,p01199-17l.5Lp . <c:>lt. l;IOCOOD 

0011• _it1~ 1u,, fftlVlf,n• ... O' ..... '.\l'Vtd• n.lM., 
_...()J,1-llOodl«~D atJt ,-. SO,p 911-950 

Ila.nu, T.H . 1965. S.,,I> .Ar,:r. 1beet c,utorw~ tJi,1nna al MIDII .,..,1 

(icglgoGealo11cM,pgfC>.bl01T11;,,«:i.lc.l:2JOOCtl 

Slrcdcuca, AL. 1911. ~l~lum~ ru..:k1----Cl.o.111lic•Uun ..i:,d 
11D«l<1J<bt11u 1<e11111111"11dcd by lhc !l'GA hbco1111111111oa Dn 
sr11=u<10Jlrnca111il.oWGc011111c.1,,,,Lll,p2&-IC. 

"•u h_,1o:a,....,_,_. .. 
;:.:-::;~ u,,1 

L,,o-_.,..,,.,nl,~..,_..,..i.n\.1-n"'....,"'_,,.,,1,w-..i,1,t......,_-..i..llaj,, 
,.-. c---.,""'·_,•t-,,,,;. op,"'r .. -•---'\o•--.-.1 ..., 
--a....i ........ _ ....... .. .... ~ ........ - --~ - ... ., ...... -
r-...o1 ... . .a1111r1• .... - ~"""'"-~~ ... a,,..-,.llumla<II _ __ ....,_..,_<1119'••~"'"""'" W'-.... , ,&,, oJ'.1.,1111-• 
- a.-.t..1 - ,._,._ ..,......,._~nu 



··, 
•, 

\ 
( 

,I 
'-.._ 

CITY OF 
MOREN(1 VALLEY 

SPl{ERE 
• ..... ,,.,..\ 

\ 

I 
North 

Moreno Valley General Plan 
Final Program EIR 

'-~--: i ~: 
: ·---! • I I ' +-1-.J...L..- - • .L......... •• 

r"': ~ i . 
' : : ·-··----L------- 'T -- , 

IRONwo!o AVE ..J. 

i!ll!il! U 
········· ·· ···•··· ··· ···· ··· ·· ·· ·· ··· ······ ·· ····· ··· ····· ·· ··· ······ ······ .............. .. ....... .. .... .... .... ........ ........... ... .. ....... .. ....... .... 
···· ··········· ······· ··· 
······ ············· ······ ... .. ... ..... .. .. ..... .. 
··· ·· ······ ··· ··· ··· ·· ......... ....... .. ... . ._ ... 
...... ..... ... ... .. ...... ... .... . ··· ·· ······ . ... . . 

---. 0 --.. - ---... -... --.. __ ... ~ ..... _,~ .. 

-------, 
I 

San Jacinto Fault 

/ 

; 

! 
ALESSANDRO BLVD ! 

I 
I 

-----· -r-··-··-··-··-· 
-'<------j·-··------.. 

San Jacinto Fault 

San Jacinto Fault 

· I 
/ I 

• L7 r 

( 

( 

( 

_,1 ,. 

CITJ,;0F 
OREJ'fO VALLEY 

1
PHERE 

I I I I : 

-----+-·------ __ _1_r·--1---... --1T------·-1 
\ ' I I I 

\ 

Streets 

Major Streets 

Highways 

Faults 

~ Fault Zones 

IL!:] Potential Liquefaction 

CJ Moreno Valley 

·-7 Moreno Valley Sphere 

~ March ARB 

H~~:j Waterbodies 

5,000 5,000 

E:==3:==::J======:3 Feet 

2,500 0 

0.5 o.5 0.25 a 

EE-3:=3:=E=:=3===]1 Miles 

Date: March 24, 2006 
State Plane NAD83 Zone 6 
File: G:larcmap\planninglgen_plan_updates\ 

geologic.mxd 

GEOGRAPHIC INFORMATION SYSTEMS 
The information shown on this map was compiled from 
the Riverside Counly GIS and the City of Moreno Valley 
GtS. The land base and facility information on this map 
is for display purposes only and should not be relied upon 
without independent verification as to its accuracy, 
Riverside County and City of Moreno Valley will 
not be held responsible for any claims, losses or 

damages resulting from the use of this map . 
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SOILS AND GEC>TE<.-;I--{NlCAL CONSUI.:rANTS 

Project: CDREP, LLC 
Project No.: 21631-20 
Date: 1/20/2020 
Test No. 1 
Depth: S' 
Tested By: J.S. Jr. 

TIME CHANGE CUMUIATIVE INNER INNER INNER OUTER OUTER OUTER INNER OUTER INNER 

(hr/min) TIME TIME RING RING RING RING RING RING RING RING RING 

(min) (min) READING CHANGE FLOW READING CHANGE FLOW INF INF INF 

(cm) (cc) (cm) (cc) RATE RATE RATE 
(cm/hr) (cm/hr) (ft/hr) 

7:10 105.3 46.4 

7:15 5 5 111.5 6.2 52.8 6.4 

7:15 100.3 41.2 

7:20 5 10 106.4 6.1 47.3 6.1 

7:20 102.6 43.5 

7:25 5 15 108.6 6.0 49.7 6.2 

7:25 103.2 44.2 

7:30 5 20 109.1 5.9 50.3 6.1 

7:30 104.4 45.1 

7:35 5 25 110.4 6.0 51.2 6.1 

7:35 104.1 44.3 

7:40 5 30 109.9 5.8 50.3 6.0 

7:40 103.8 43.9 

7:45 5 35 109.8 6.0 49.9 6.0 72.0 72.0 

7:45 104.3 45.5 

7:50 5 40 110.1 5.8 51.0 5.5 69.6 66.0 

7:50 103.6 44.7 

7:55 5 45 109.3 5.7 50.3 5.6 68.4 67.2 

7:55 103.3 44.1 

8:00 5 so 108.5 5.2 49.4 5.3 62.4 63.6 

8:00 103.1 44.2 

8:05 5 55 108.6 5.5 47.8 5.6 66.0 67.2 

8:05 102.9 43.2 

8:10 5 60 108.2 5.3 48.7 5.5 63.6 66.0 
Average= 67.0 / 67.0 cm/hr 



SOILS AND GEC:YT"EC::1-INlCAL CONSUI .. :T·ANTS 

Project: CDREP, LLC 
Project No.: 21631-20 

Date: 1/20/2020 
Test No. 2 
Depth: 7.5' 
Tested By: J.S. Jr. 

TIME CHANGE CUMULATIVE INNER INNER INNER OUTER OUTER OUTER INNER OUTER INNER 

(hr/min) TIME TIME RING RING RING RING RING RING RING RING RING 

(min) (min) READING CHANGE FLOW READING CHANGE FLOW INF INF INF 
(cm) (cc) (cm) (cc) RATE RATE RATE 

(cm/hr) (cm/hr) (ft/hr) 

8:15 73.0 45.6 

8:30 15 15 74.4 1.4 46.6 1.0 

8:30 74.4 46.6 

8:45 15 30 75.2 0.8 46.6 0.0 

8:45 75.2 46.6 

9:00 15 45 75.7 0.5 46.7 0.1 

9:00 75.7 46.7 

9:15 15 60 76.1 0.4 46.7 0.0 

9:15 76.1 46.7 

9:30 15 75 76.2 0.1 46.7 0.0 

9:30 76.2 46.7 

9:45 15 90 76.3 0.1 46.8 0.1 0.4 0.4 

9:45 76.3 46.8 

10:00 15 105 76.3 0.0 46.8 0.0 0.0 0.0 

10:00 76.3 46.8 

10:15 15 120 76.3 0.0 46.8 0.0 0.0 0.0 

10:15 76.3 46.8 

10:30 15 135 76.3 0.0 46.8 0.0 0.0 0.0 

10:30 76.3 46.8 

10:45 15 150 76.4 0.1 46.8 a.a 0.4 0.0 

10:45 76.4 46.8 

11:00 15 165 76.5 0.1 46.9 0.1 0.4 0.4 

11:00 76.5 46.9 

11:15 15 180 76.5 0.0 46.9 0.0 0.0 0.0 
Average= 0.17 / 0.11 cm/hr 



SC>lLS AND GEOTECI-(NICAL CC>NSUI..:TAN'TS 

Project: CDREP, LLC 
Project No.: 21631-20 
Date: 1/20/2020 
Test No. 3 
Depth: 10' 
Tested By: D.L. 

TIME CHANGE CUMULATIVE INNER INNER INNER OUTER OUTER OUTER INNER OUTER INNER 

(hr/min) TIME TIME RING RING RING RING RING RING RING RING RING 
(min) (min) READING CHANGE FLOW READING CHANGE FLOW INF INF INF 

(cm) (cc) (cm) (cc) RATE RATE RATE 
(cm/hr) (cm/hr) (ft/hr) 

9:06 100.0 42.5 

9:16 10 10 101.2 1.2 46.4 3.9 

9:16 99.9 37.9 

9:26 10 20 100.5 0.6 39.2 1.3 

9:26 100.5 39.2 

9:36 10 30 101.0 0.5 40.3 1.1 

9:36 101.0 40.3 

9:46 10 40 101.7 0.7 41.4 1.1 

9:46 101.7 41.4 

9:56 10 50 102.1 0.4 42.1 0.7 

9:56 102.1 42.1 

10:06 10 60 102.6 0.5 42.8 0.7 

10:06 102.6 42.8 

10:16 10 70 102.8 0.2 43.5 0.7 1.2 4.2 

10:16 102.8 43.5 

10:26 10 80 103.0 0.2 44.5 1.0 1.2 6.0 

10:26 103.0 44.5 

10:36 10 90 103.4 0.4 45.2 0.7 2.4 4.2 

10:36 103.4 45.2 

10:46 10 100 103.8 0.4 45.7 0.5 2.4 3.0 

10:46 103.8 45.7 

10:56 10 110 104.2 0.4 46.3 0.6 2.4 3.6 

10:56 104.2 46.3 

11:06 10 120 104.4 0.2 46.7 0.4 1.2 2.4 
Average= 1.8 / 3.9 cm/hr 
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