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UPDATE GEOTECHNICAL INVESTIGATION 

1. PURPOSE AND SCOPE 

Tins report ~>resents updated infonn111ion for the lla1mony Grove Village South project loca1ed in the 

west central area of San Diego Counly, California (soc Vicinity Map, Figure I). The purpose of this 

report is to evnlu..,te soil and geologic oonditions within the limits of proposed improvement and 

provide gcoccchoical recommendations pe11ai11ing to development of tbe property as proposed. 

The scope of this update included a review of: 

I . Gcolcclmictll /11vestigatio11, Hamumy Gnwe Property, San Diego Cou111y. California, 
prepared by Gcooon Incorporated dated May 2, 2005 (Project No. 0746S-32-0 I), 

2. Vesting Temnllw! Mop, H ,m11011y Grove Village South, Sn11 Diego Cou111y, Ca/ifon1ia, 
pl'epared by Project .Design Consultants, ele<:tronic copy dated Jwmary 16. 2015. 

We also pe1 formed a :.ite reconnaissance in Ausust 20 14 to check chat the prop<:rty was csscnt,ally 
the same as described iu our gcotechnical report referenced above. 

The rccommenclations presented herein are based on analysis of the data and obse.rvatio~ obtained 

during the previous investigation, and our experience with similar soil and geologic conditions. 

Additional 1-eferencc:::s reviewed to prepare this rcpo11 :we provided in the list of References. 

2. PREVIOUS GEOTECHNICAL STUDY 

As di~tL~sed in Reference 'o. J, we performed a field investigation on the subje<:t property in March 

and April of 200S that consistod of a site rcconnniss:mcc, geologic mapping, excavating 35 

exploratory trtnchcs, drilling six small-diameter borin&S, and pe,-fonning 16 air-track borings. We 

also pcrfoimc:d laboratory testing on selected soil s:<1mples colJcctod during the field inv~stigntion to 

ev-dluatc pertinent physical properties of the soil type::; encountcrod. ·11te ap1>roxim,tte locations of the 

subsurfaoc information collected during the previous study for the site are shown on the Goologic 

Map (Figures 2 and 3, map pocket). Cross-Sootions A-A' through C-C' (Figure 4, map pocket) 

represent our interpretation of the geologic conditions io sele<:t localfons of the site. F.x:plorarory 

trench, boring and air-track logs and laboratory test results from our 2005 study is presented in 
Appendices A and B, r~tfully. 

3. SITE AND PROJECT DESCRIPTION 

The Jlroperly consi ts of approximately 112-a~es of csscnlially undeveloptd land located south of 

Hannony Grove Road nnd ca!il of Country Club Drive. Topographically, tl1e site is charactcri1.cd by 11 
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broad relatively gentle valley bouom to moderately steq, hillside 1e1nin. Surface drainage :icross the 

sile is primarily 10 the north wftt:l'e it nows into Escondido Creek. The elevations within the proposed 

development consist of a topogmphic high of 804 foct Mean Sea Level (MSL) along the south 

margin of pl'oposed clcvelopmcnl anti a low of approximately S70 feet MSL along the north~rn 

property boundary. 

Vegetation conmts of natural lo,v-lyins grasses and chapat1'al. Man-made features include two 

strucmrcs that have been destroyed by fire l~tcd in the central ,~stem portion of lbe site. Several 

paved and unpaved roads traverse die property and provide aC(e.ss to existins residences l~te<l ~st 

of the property. Overt1ead power lines also cross the property from cas1 to west in the central portion 

of the site. 

We undc1 ·umd that the property will be developed to create an approximately 453 ~ingle-family 

resideutial subdivision with parks, associated roadways anti infrastn1cture improvements. Grading 

will ooni.i$t of maximum cut and till depths on the order of 70 prior to remedial grading. Cut and fill 

slolx:s with 1n.aximum hcight.c; of approximaiely 90 3nd 75 feet, ~ pocciveJy, arc planned and 

generally designed at an inclination of 2: l (horizontal :vertical) or flaller. Cul slopes located along 

the oor1heast and south rnatgins of planned developrneot arc designed at a l.S: I ratio. Fill slope.,; 

1.5: 1 .ire pt'oposcd along priv-c11e Drive K and the adjacent 3 p.,ds. Ofts itc grading is also planned and 

coru;ists of widening Country Club Drive and constructing a brl~>e across E.~ondido Creek. 

The re\li$cd VTM plan (Figures 2 and 3) shows a l:irger development footprint ptOJ)OSed for the 

property than the subdivision configuration presented on Figure 2 of our 2005 geoteclu,ic:nl report. 

\Vi:, recommend that an upda1e geotcchnical investig~tion be pcrfonncd in are.is of planned 

dcvelopme.nl not covered by our 2005 geotechnical investigation t't:por1. This wo1i: can be perfonned 

after the subdivision configuration is finaliLed. The field work $hOuld consist of perfonning 

exploratory trenching and a rippability study (i.e., seismic refraction Imes and/01 :iir-trnck bonng.-s) to 

evaluate subsurface soil conditions and rippabilily characteristic of the granitic rock in areas not 

previously invc.-;tigated. Perfonning nn inwstigation along the west margin of Country Club Drive 

Sta1ions 22 through 35 and at the loC3tion of the planned bridge along the crock will also be 

ncccssary to evaluate the existing soil condi tions. 

TI.e locations and descripcions of the site and proposed develoJ)ment above nre b~d on our previous 

field snidy and review of tbe project VTM plan. lf de\'elOpmenl plans differ :.ignilicantly from those 

described hel'ein, Gcocon Lncorporaced should be oontacted for review and p05Sible rcvi ions to thi~ 

report. 
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4. SOIL AND GEOLOGIC CONDITIONS 

Four ~urficial soil types and one geologic fom1ation were encoulllcl'cd during the previou:, field 

investigation. The surficial dcpooits consist of undocumented fill, to1>soil, alluvium, and colluvium. 

The formational unit includes the Cretaceous-age gr:initic rocks commonly referred to as ~condido 

Creek Granodiorite. Each of the surficisl soil types .ind geologic unit encountered is d~boo in 

order of increasing age. The approximate extent of the surftcial deposits and granitic rock, excluding 

topsoil, is shown on the Geologic Map. Figures 2 and 3. Geologic cross-soctions arc provided on 
Figure 4. 

4.1 Undocumented Fill (Qudf) 

Three relatively small undocumented fill emb3nkme11t:> h.ivc been mapped on the property. The 

deposit mapped along the southwest boundary appean; to have been constructed by the adjacent 

homeowner to acconunodate SC\'Clal horse corals. We were unable to evaluate the oondi1io11 and 

thickness of this deposit due to tlte corals being occupied by ho!'ics. 1l)e embankment mapped in the 

e.1stern portion of site a~lf)CSrs to be an old dam that has since been breached and w~ n\()$l likely 

associated wiU1 fonncr fam1ing ncti\lities. TI1is embankment is estimc11cd to be approximately 7 to 8 

feet thick. The rernnining deposit mapped alon& the northc:rn portion of the properly was previously 

located beyond the limits of proposed improvement and thus not trenched to check the condition and 

thickness of the fill. The w•documcntcd fi ll is un.~niitablc for support of additional fill or s1t,1ctural 

loading in its present condition and will require complete removal and compaction within areas of 
planned development. 

4.2 Topsoil (Unmapped) 

Topsoils blanket the majority of tJie site and vary from approximately ½ to I foot thick. ·n.e topsoils 

are characterized as loose, damp, brown, silty sands. The topsoil is compressible and will require 

complete removal and compaction during grading. 

4.3 Alluvium (Qal) 

Alluvial deposits Wt:re found over a relatively large ponion of the property within the drainage and 

triburnry channels throughout the site. These deposits generally consist of relatively loose to rnedium 

dense, silty sands with vnrying am0t1111s of gravel and cobble. We enc.ouutered wet to saturated 

conditions within the alluvium deposit in scvc1~J trenche:s (sec Tn:nches T-4 and T-1 0). In some 

cxplonitory trenches and borin~. dense to very dense alluvium was encountered at depth; howe-.·e:r, 

in general, the m.iterial is potcntiaJly oomprcssiblc and will require removal and compaction whe:,e 

encountered m areas of planned development. 
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4.4 Colluvium (Qc) 

Colluvial deposits were encourllet'ed :,long the hillsides above the alluvial drainages overlying the 

granitic rock. 'fllcsc deposits g-enetally possess low to lug,h expansion potential, are loose to very 

dense. In limited areas, we encountered cemented colluvium at grade and at depth in exploratory 

trenches T-14, T-18, T-19 and T-23, and borings 8-4 and B-5 along the .s0utheasl ponion of planned 

dc\'clopmcnt. \Ve also encountered wc:t conditions within this deposit (see trench T-16). The 

majority of the colluvium is oompressible and will require removal and compaction. Additionally, 

the presence of thick collu\lium may nccc:ssitatc the constmction of stability fills if e:<poscd in 

planned cut sl<lflcs. 

4.5 Escondido Creek Granodlorite (Ke) 

Crctacco~-age Escondido Creek Gnmodiorite (g.r:lllitic rock) underlies the surlicinl dcposils. Uasccl 

on observations made during 1he field c:,xploration, site rcoonnaissanoc, and rock , ipJ}nbili ty study. 

the granitic rock exhibits a variable weathering palleto ranging from highly weathered, dcoomJ)oscd 

rock to outcr()Jl5 of slightly weathered, extremely strong roclc that may require blasting to exc:1v:ite. 

The gr:initic unil generally exhibil.S adequnle bearing and slope stnbility charactcri!ilics. Cut slopes 

excavated within the granitic rock should be stable to the proposoo heights if free of adversely 

oriented joints or ft-actures. 

The soils deri\'ed from excavations within the decomposed granitic rock are anticipated to consist of 

tow-e.xpa11sive, silty, medium- to coorse-griincd sands and should pro\lide suitable foundation 

support in either a ruitural or properly cornp.icted oondition. It should be anticipated thal c:<cava1ions 

within the ~rranitic rock will gcncn1tc boulders and O\lersi7.e materials (rocks greater than 12 inches in 

nominal dim<:nSion) lh.1t will l'e<Jllirc spocial handling and plaoemem as recommended hereinafter. 

5. RIPPABILITY AND ROCK CONSIDERATIONS 

The suoo.urface exploration pJ'Ol:,rr.tm that we prc"iously pcnormoo consisted of drilling 16 air-track 

borings in proposed cul areas bllscd on the 2005 VTM plan to evaluate the rippabilil)' characteristics 

of the rock. The loc.ttioni. of the air-track borings generally coincide with c.ut .ire:is shown on the 

revised VTM plan (sec Figures 2 and 3). Air-track borings util i7jng an Ingersoll Rund 590 with a 3½­

inc11 bit were adwnccd in selected cm areas. Drill penetration rotes wa-e used 10 evaluate rock 

rippabilit)' nnd to estimate the depth at which difficult cxcavution will oocur. Rocle rippability is a 

fw1ction of natural wcathenng processes that can vary vertically and hori7.ontally over short 

distances depending on jointing, fracturing. and/or mineralogic discontinuities within the bedrock. 
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A frequently used guideline to equate rock rippability to drill penetration rate is that u penetration 

rote of approximately O to 20 seconds per foot (spt) gcmerally indicates rippable material, 20 to 

30 spf indicates marginally to non-rippablc material, and grcate-r than 30 spf indicates non-rippablc 

rock. These general guidelines arc typically based on drill rntes using a rotary percussion drill rig 

similar to an Ingersoll Rand ECM 360 with a 3½-inch drill bit, Tiie penelration rntes (recorded in 

seconds per foot) for each air track boring ar'e presented in Appendix A, Figures A-42 through A-57. 

The estimated thickness of rippable matcnal for each air track boring using 20 spf as the boundary 

between rippuble and marginal to non-rippable rock is presented on the Figures 2 and 3. The estimate 

is derived from a literal interpretation of die penetration rate from each boring log, oosed on the fll'st 

ooc~111"t?na! wheTe the penetration rate •'Caches 20 spf. Perspecti\'e cor11racio1-s should use their own 

judgment to identify the penetrmion rate boundary between productive and non1>roducti \·e ripping 

and. rippable and non-rippable rock. 

Based on an air track penetration mte of 20 pf, it is eJ<pecied th.it most of the proposed ems in the 

arc.,s studied wilJ encounter rippnble granitic rock. The air-tmck boring$ indicate that, where fresh 

rock is not exposed ne3r the surface (e.g., boulden;), the granitic rock is characterized by a rippable 

weathered mantle varying from approximately 29 to 60 feet thick. Excavations greater than these 

depths may cncow1tcr difficult ripping conditions requiring blasting techniques ancl c.111 be expected to 

geocra1c ovcrsi1.cd rock (rocks greater than 12 inches in dimen~ion), which will necessitate typical hard 

rock hnndling and plaoement procedures during grading oper.uioos. Proposed cu~ in the weathered 

mantle may also generate oversized fmgments. 

Estimates of the anticipated volume of hard rock matel'ials ge1teta1ed from proposed excavations 

should be evaluated based on the infonrn11ion from each boring and drill penetmtion rate criteria 

aoccp1ablc to the contractor. Roadway/utility corTidors and lot undercutting crit<..'Tta sJ1ould also be 

com,idercd when calculuting the volume of hard rock. 

Earthwork constniction should be carefully planr-ied to efficiently utili?.e available rock placement 

are3s. Oversi1.c materials should be plac.ed in accordance with rock placement procedures pr~tcd 

in Appendix C of this report and gow:mingjurisdictions. 

6. GROUNDWATER/SEEPAGE 

Groundwater or seepage was encoumel'ed in explol'atory trenches T-4, T-10 .:ind T-16 at the time we 

performed the field work in Marcf1 .:ind April of 2005. TI.e groundwater water in trencl, T-4 was 

approxin1:1tely at tl.e same elevation of the Es(:ondido Creek. ·n1e subsurface watCf' encountcn::d in 

tl'Cnches T-10 and 'f- 16, was likely associated with the heavy rains that had oocurrcd prior to our 

fic:ld work and contmucd mi!,rra ting througlt the permeable soils. Groundwater levels in drniMgc 

Projca No. 07465-32-0l 1-'d>ruury 3. 201.S 



areas can be expected to flucruate ~asonally and may affect grading. ln this r~,ard, grading may 

encount~ wet to :saturated soils condi1ions causing excavation and comp11cllon diOicully, 

particularly if construction is planned during the rainy season. Remedial grading of surficial deposits, 

at or near Escondido Creek most likely will encounter wet to samratecl soils requiring specialized 

excavation cqui11mcnt, dcwatcnng and drying of tl1e matetial to facilitate pro1>cr compaction. 

Subclrain systems will be necess.1ry for the proposed development to intercept and convey seepage 

migrating along impervious strala. Subdmins should he planned for the mam drainages and possibly 

where impervious layers daylight near the ul1imate graded surface. The location of prop()(S(!d 

underground improvements may resull in modificatim1s to the recommended subdrains shown on 

Figures 2 and 3. 

7. GEOLOGIC HAZARDS 

7.1 Faultlng and Seismicity 

Based on our re.view of geologic literon1re. prcviou.~ gcotcehnical study and observations during mass 

grading in adjacent areas, tbe site ~ not located on any known active, potentially active, or ioactive 

fault trace~ as defined by the California Geological Survey (CGS). 

According to the results of lhe e-0mpu1er prosrrun EZ-FRISK (Version 7.62). nine known active 

fau lts arc located witJ1in a search radiu of 50 miles from the property. We used ucceleralion 

attenuation rctat1onships developed by Boore-Atkinson (2008) NGA USGS2008, Campbcll-

007.org.nia (2008) NGA USG$, and CJ1iou-Youngs (2008) GA in our analysis. The nearest known 

active faults arc the Newport-Inglewood and Rose Canyon Fault Zolle, located approximately 13 

mi les west of the site and arc lhc dominant sources of potential ground motion. Table 7.1. l lists the 

C$tirnated maximum earthquake magnilude and peak ground acoclcrntion for fault.s in reh1tio11 hip to 

the site location. 
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TABLE 7.1.1 
DETERMINISTIC SPECTRA SITE PARAMETI:RS 

Mnlmum l'enk Ground A«clcr.Hion 
Oist:rncc 

Fault Name from . lie 
•:archquak~ Boore-- Campbell- Chiou-

(miles) 
Mt\gnitudt J\lltin,)()n llhZO 1'211 I a Youup;._, 

(Mw) 1008 (g) 2008 (g) 2008 (g) 

Newport- I ni)ewood 13 1.S 0.2.4 0.19 0.24 

R<».e Can )'()n 13 6.9 0.21 0.17 0.18 

Els1114re 18 7.SS 0.23 0.16 0.21 

Cor'Orilldo Hattk 28 7.4 0.16 0.10 0.12 

Palo~ Verde Connected 28 7.7 0.17 0. 12 0.14 

l:.atdlqLlllke VaJley 32 6.8 0.1 I 0.08 0.07 

San Jacinto 43 7.88 0.14 0.09 0.1 1 

Sall Joaquin HiUs 47 7.1 0.09 0.08 0.07 

Paloo Vct'dcs 47 7.3 0.10 0.07 0.07 

It is our 011inion that the property could be subjected to moderate to severe ground s.haking in the 

event of an earthqu3ke along nny of the faults listed in Table 7. I .1 or other faults in the Southern 

Califon1ia/Northe111 Baja California region llowever, we do not conside1 Che site to possess any 

greater seismic risk than tbat of the surrounding developments. 

We used the computer progn1m J-:'7,.FRISK to perform a probabilistic seismic hazard analysis. The 

computer prog.rom EZ-FRJSK operates under Che ass.urn1>tion thot the occurre,,ce rate of e.irthqual<es 

on each mapped Quaccmary fault is proportional to the fault slip rate. Tbc program accounts for 

e8rthquuke magnitude as a function of fault rupture length. Site acceleration estimates are made 

using the earthquake magnitude and distonc~ from the site to the 111pn1rc zone. The program also 

accounts for uncertainty in cnch of following: (I) earthquake 1nagnitude, (2) rupture length fo r a 

given m11guin1de, (3) l0c.1tion of the rnpturc zone, (4) maximum possible nwgnitlt<ie of a given 

e.irthquake, and (S) acceleration at the site frorn a givetl earthquake along e.ich fault . By calculating 

the c:<p<!ctod accelerations from considered earthquake sources, the program calculates the total 

average annunl expected number of occutTenoc.c; of site acceleration greater than a specified vnJue. 

We utili7cd accclcration-111tenu111ion relationships suggested by Boore-Atkinson (2008) NGA 

USGSl008, Qimpbell-Bo7.orp,nia (2008) NGA USGS 2008, :ind Chiou-Youn~ (2008) in the 

analysis. Table 7.1.2 presents the site-specific pl'Obabi listic seismic ho?ard parameters including 

accelaation-altl!nuation rdationships and the probability of exceedet1ec. 
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TABLE 7.1.2 
PROBABILISTIC SEISMIC HAZARD PARAMETERS 

r eolc C:round Accelcrntlou 

Prob:.biUty uf E.1ceeile11ec Booro-ACkinson, Cn trlfll►C I 1-BMoranla, Chiou-Youngs, 
1008 (_g) 2oml (g) 2008 (g) 

2% in a 50 Year Period OA9 0.38 0.45 

5¾ in a 50 Year Period 0.l8 0..30 0.33 

10% in.i 50 Yc.ir Ptriod O.>O 0.24 0.26 

While listing peak accelerations is usef\11 for comparison of potential eOects of fault activiLy in a 

region, other considerations are importan1 in seismic design, including frequency and duration of 

motion and soil conditions underlying the site. Sei~rnic design of the stnicturcs should be evaluated 

in accorclance with the California Building Code (CDC) or SM Diego County guidelines. 

7.2 Liquefaction 

Soil liquefaction during a strong e:trtltqu3kc is limited to those soils that arc m a relatively loose, 

unconsohdatcd condjcion and located below the &roundw:uer table. Due to 1he relatively !ugh density 

of the granitic rock at the site, remedial grading recommended wi1 hi11 the proposed developed arl'8S., 

and implementation of the reoommcndations contain<:d herein, the ri k associate-d with seismically 

iuduccid soil liquefaction ha7-ard is low. 

7 .3 Ts unamis and Solches 

The risk associ11tt.-d with tsunamis and seid,es ha·,ard 3l the l)l'Oje<:t is low due to the site elc\lation 

a,Kt the absence of an upstream body of wutcr. 

7.4 Lands lides 

'o llllldslides were encountered within the site or mapped w;1hin the immediate areas influencing the 

project development. ln our opinion, the risk associated with landslide hazard is low. 

7.5 Consolidation 

The cemented portions of the colluvium encountered at the site during the field investigation 

generally consisted of dense to very dense, damp to moist, silty to clayey sands with gravel. We 

pc:rfonmxt luboratory testing on the cemented colluvium to check consolidation potential of the soil. 

Based on the laboratory test r~ults, tbe cemented colluvium is suitable for support of compacted fill 

and structural loading. Labom.tory test r~ulls are pl'esented in Appendix B. 
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7.6 Flooding 

The no11hem approxjm1.\lely 80 foc:t of the property is locdtt-d within a Federal Etncrgcncy Management 

Agency (FEMA) dcsignmed flood plain. A review of the VTM plan indicates that ,,roposed gradc.'l 

along tlte northem margin of site wilt be raised approximately 10 feet. TilC risk associated with 

inundation by flooding is considered low due 10 the p~ d grading.. 
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8. CONCLUSIONS AND RECOMMENDATIONS 

8.1 Gene ra l 

8.1.l No soil or geologic conditions were encountered during this l!tudy that would prciclude 

development of the properry as presently proposed provided the ,-ccommendations of thii. 

report are followt,d. 

8. I .2 We re<:omffl(!nd that an update geotechnical io,-estigation be pcrfomll:d in areas of planned 

development not covered by our 2005 investigation report. This work can ~ perfonned 

af\er tlte subdivision configuration is finalized. The fieldwork should consist of performing 

exploratory lrenchiog and a rippability study to evalu.1te subsui•faoe soil conditions and 

rippnbility characteristics of the granitic rock in areas not previously investigated. 

Performing excavations alo1\g the west mnrgin of Country Club Drive Stations 22 through 

35 and at the location of the proposed bridge along the creek will also be neces:s.,ry 10 

evalu.,te the existing soil conditioni.. 

8. l.3 Remedial grading along the western ,narsin of Country Club Dri\'e Stations 22 through 35 

may be impacted due to property line constraints. Figure 5 presents our recom1nendcd 

remedial configuration in this area. A future study along this margin will evaluate the 

alluvial conditions nnd pro\!ide gcotcchnical reeoinmendntions for this ar~,. 

8. l.4 Fill slopes inclined at 1.5: I .ire p1'0poscd along private Ofr,,e K and the adjncent 3 pads. 

These slopes will require reinforcement (e.g. geog.rid, soil cement. etc.) to achieve 

acceptable slope stability. 

8.1.S Undocu1m:a1tcd fill. topsoil, alluvium, and majority of the colluvium are not suitable for the 

su11port of fi ll or structural loading in their present condition and, will require removal and 

compaetion in areas ofplunncd development. 

8. l.6 We encountered cemented oolluvium at grade and at depth in explorato1y trenches 1 -14, 

T-18, T-19 and T-23, and borings 0-4 and 8 -5 along the southeast margin of planned 

impm'l'elllcnt. Laboratory analysis indicates the material has adequate 1rengd1 parameters 

to receive fill soils or i.truetural loads. However, where this condition <><:curs at grade, a 

minimum 3-foot undercut is recommended to foci litnte future shallow excavations. An 

en~nee, ing geologist should be present during grading to identify the oolluvial areas th.it 

may not require remedial grading, 
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8. l.7 We encountered wet to ~;atumtod soilis and s,oundwaler/pcrclied water condattons in 

c:xploratory trenches T-4. T-10 and T- t 6. Dependent upon seasonal conditions at the time 

of brradmg, remedial grading of surficial dcp~its along the natural drainages may 

encounter wet to saturated matttials and groundwater resulting in possible excavation and 

fill placement difficulties. Sarumtcd soil conditions and groundw:iter should be anticipated 

for proposed off-site &rading along 1he Escondido C~ek. Dewatering and/or u.se of 

specialit.ed equi1>m~1l may be required to exc.'lvate the surficiat deposits. Overly wet soils 

may require sp~ading anti drying and/or mixing with drier materials to reduce the 

moisture content so that compaction can be achieved. 

8.1.8 The potential offulrd rock within proposed cul ar'C.ls will tequire special co,,sideration during 

site de\'elop,nent Excavations within the granitic rock that extend below the weathered 

mantle or where fresh core ston~ are exposed at grade may require blasting to facilnate 

excavations. We anticipate that excavations perfom,cd during grading operations will 

generate oversize materials (rock fragments >1 2 inches) that will require special handling 

nnd fill placement prooedures. Oversi1.c nuiterials hould be placed in .iccordance with 

gl'ading recommendations presented in Appendix C. 

8.1.9 An ca11hwortc analysis should be performed to determine if there is an adequate volume of 

fill area available to accommodate the anticipated volume of blasted/ovcsi:r.c nl.ltCl'ials 

This sludy should coosider tlte proposed gf<lding, rippability infonnation contained in this 

report, rock placement rec1uircments and include proposed undercutting. 

8.1.10 Cut slopes should be observed during &rading by an engineering geologist to check I hat 1he 

soil and geologic condition do not diffe1 sigr,ificaolly from t11ose anticipated. Scaling of 

l<><>5e 1·ock fragments from proposed cut slopes 1n.iy also be necessary. 

8.1.11 Sutxsurfaoc conditions obscr\'cd may be extrapolated 10 reflect gener:11 soil/geologic 

condi tions; however, some vnrfalion in subsurface conditions between boring and trench 

loc:uions should be ~,ticipatcd. 

8.2 Solt and Excavation Characteristics 

8.2.1 l38scd on observations and laboratory expansion tc~ting pcrfonned on scloctcd soil 

sample$, the $Oils tested have an Eiq>ansion Index (El) less than 20 3nd 3re considered vtry 

low cx~nsive in accordance with the 2013 Cali fornia Dui lding Code (CDC). L.1bomtory 

l<:$t rcsulcs .1re prescnce<l in Appendix D, Table Ill. Based on our observations. the clay 

portion$ of the a lluvium and colluv1um are potcnt1ally tugti expansive. The table below 

pr(:S(:nts soil classifications based on the El per ASTM t) 4829. 

Projoc1 No. 074G.S-l2.-<l3 Fdlruary 3, 2015 



TABLE8.2 
EXPANSION CLASSIFICATION BA.SEO ON EXPANSION INDEX 

E:<11111ision ludex (l~I) E:<p!miion Clailtnc:ulon 

0 - 20 Very Low 

21 - 50 Low 

51- 90 Medium 

91 - 130 Higb 

Grc:ucr Tl.all 130 Vay High 

8.2.2 Excavation of the surficial ~its (undocumented fill, topsoil, alluvium and the loose to 

dense portions of the colluvium) should generally require light to moderate effor1 u ing 

oonv~nlioual heavy-duty grading equipment. 

S.2.3 Excavating within the granitic t'ock, and to a lc.c;scr extent the cemented oolluvium, will 

generally vary in difficulty with the depth of excavation depending on the degree of 

weathering. ll i anticipated that the majority of the proposed excavations will encounter 

moderate to heavy ripping with co1mmtional heavy-duty equipment. Blasting may be 

required where excavation extended beyond the weathered granitic rock mantle and 

where unw<.:athcrcd boulders or "core" stones arc encoun1crcd in proposed granitic rock 

cut areas. Ovcrsi-zc rock (material >12 inches) should be placed in accordance with 

Rcco111me,1ded Grading Specifications {Appendix C) and the requirements of the 

go\lert1i11g agency. Oversize rock may require breakage to ac,ccptable sizes or exportation 

from the property. Placement of oversize rock within the are.1 of p,ropoocd underground 

utilities should not be pe1tniucd. 

8.3 Corrosion 

S.3.1 Labot-:itory testing on soil samples should be perfom,cd to evaluate water soluble sulfate• 

content, chlo1 ide and. potential for hydrogen {pl1) and resistivity testing to g-cuemlly 

evaluate the corrosion potential to structures in contact with soil. This tc.c: ting should be 

performed during future field studies. 

8.3.2 Geocon Incorporated docs not pmctice in the field of corrosion engineering; therefore, if 

improvements that could be susceptible to co1rosion are 1>lanned, it is recommended that 

further evaluation by n co1Tosion engineer be pc:rfom,ed. 

• 12 • f cbruuy 3. 2<l IS 



8.4 Grading 

8.4.1 All grading should be performed in acc-0rdnnce with the R~commended Grading 

Specificoaom; contained in AppcndilC C. Where the recomrnendntions of Appendix C 

conflict with this report, the recommendations of this report should take precedence. 

8.4.2 Prior to commencing grading, a preconstruction conference sltould be held al the si te with 

the ownet or developer, grading contractor, civil engineer, and gcotcchnical engineer io 

attendance. Spociul soil handling and/or the gmding plans can be di~sod at that time. 

8.4.3 Grading should be performed in conjunction with the o~rvation and compaction testing 

services of Geocon Incorporated. 

8.4.4 Site preparation should begin with the n::moval of all deletetious material and vegetation. 

The depth of removal should be such that material exposed in cut areas or soils to be used 

as fill is telntively free of organic matter. Material generated during :stripping and/or site 

demolition should be exp<>Jted from the site. 

8.4.5 All potentially compressible surficial soils (w1documented till, topsoi ls, .illuvium, and 

most of the colluvium) within areas of planned grading should be removed to fiml natural 

ground and property compacted prior to pfacins additional fill and/or structural loads. 

Deeper than normal benching and/or stripping operat ions for sloping ground surfaces will 

be required where the thickness of potentially compressible sur•ficial deposits ClCce<:ds 3 

feet. Where not rcstric1od by property lines, protected open space or exiting improvements, 

removal of compressible surfteial soils should extend beyond the toe of fill sloJ)es .i 

horizontal distance equal to the depth of the remedial removal (see Figure S for genera.I 

information). The ;,etual extent of unsuitable soil removals will be detem,incd in the field 

during grading by the goo1oc.hnic.1I engineer and/or enp)neering geologisL 

8.4.6 We expect groundwater/perched water conditions will be «tcountered in removal areas 

performed at or near· the r:scon,dido creek. \Vet to saturaled soil and pc,choo water may 

also be encountered in the ~urfici.il deposits loc~ucd in the natural drainages if grading as 

performed during the rainy season. Remedial gi-a.ditlg of surticial deposits in these areas 

will likely rc.~ult in possible excavation and fi ll placement difficulties. Dew.ite1•ing and/or 

use of specialized equipment will likely be roqmred to excavate tbe allu\/ium .ind/or 

collu,•ium Overly w~1 materials will require spreading and drymg and/or mixing with drier 

materials to reduce the moi&tu,-e comenl so that compaction can be achicve-d. 
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8.4.7 If complete removal of compressible material ca,u,ot be perfOfmed at or near the crt:ck due 

to groundwater conditions, alternative measures sucl, as dewate1 ing and surctuirgc loading 

with seulement monitoring may be required. Geocon incorporated will provide alternate 

re,c;onunendations, if nee<led, bas.eel on conditions encountered du,ing grading. 

8.4.8 After removal of unsuitable material a recommended above, the base of excavations 10 

reoeivc fill should be scarilio<l approxim.mely 12 inches, moisture condiltont-d, and 

compacted. 

8.4.9 TI1c site sltould then be bro,1g.ht to fina l subgradc elevations with struclw'3l ti ll compacted 

m layers. In generoJ, soils native to the site are suitable for re-use a.s fi ll if free from 

vegetation, debris and other deleterious mo.terinl. Layas of fill should be no thicker lltan 

will allow for adequate bonding and compaction. All fill, including backfill and scarified 

ground surfaces, should be compacted to al lea.st 90 percent of lnboratory maximum dry 

de,~sity al or above optimum moisture oontcnt, as detennined in accordance with ASTM 

D 1557. f ill within l SO feet of the bridge abutmenL'l should be compacted 10 31 least 95 

percent relati\'e compaction. Fill materials below optimum moisture content will require 

additional moisture conditioning prior to placillg additional fi ll. 

8.4. l 0 O\'ersiie material (mate.rfal > 12 incllcs) will be gdl<::rttted during grading operations and 

especially in excavations perfom1cd in the granitic rock. Grading operations should be 

scheduled to pcnnit the placcme,n of oversi1.e material in the deeper fill areas. 

8.4. 11 Rocks, cemented concretions or any irreducible material greater than six inches in 

maximum dimension should not be placed within throe feet of finish grade in graded areas. 

Rocks greater than 12 inches in maximum dimension should not be placed within the 

up~ 10 feet of finish grade and three fe.et below the deepest utility. Placemeo1 of the 

oversize rock should be performed in accol'dllocc with the recommendations in 

Appendix C. 

8.4.12 Grading should be conducted so that high expansive soils (El >90) are pluced in the deeper 

fill areas at least tbrc,e feet below proposed finish g.rade elevations nnd at least 15 fee t from 

the face of fill slopes. Where practical, the upper three feet of graded areas (cul or fill) 

should consist of properly compacted very low to low (El .$50) expansive granular soils. 

8.4.13 Based on the grading plan, grading could result in till 10 follllation transitions aer0$S 

building pads. A tnmsition condition is defined where formation is locattd within tlu<ee 

feet of finish pad grade. To reduce the potcmial for differential settlement, tbe formation 
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port ion of the Lransition should be over-excavated (unclercut) at least three feet below 

pro1>0scd finish grade or at lcust one foot below the lowest foundation element, whichever 

is deeper, and replaced with properly compacted very low to low expansive fill soils. Over­

e.xcav,.uions hould be cut at a gradient of one p<:rccnt toward the streec or the dcepe..c;t fill 

urea to p1·ovide drainage for moisture migration along the contact becweeu the nntive soil 

and compacicd fill. 

8.4.14 Cut pads exposing granitic rock or cemented colluvium should be undercut at least three 

feet and replaced with properly oompactc<l very low to low expansive soil to fac il itate 

excavation of foundation.,; and shallow utilities. 

8.4.15 Undercutting of stroot arctis should be considered to fac ilitate the excavation of 

underground utilities where the i.troois arc located in cut areas composed of marginally to 

11011-rippable hard rock. If subsurface improvements or landsc.1pe zones are planned 

outside these areas. consideration should be given to undercutting these areas as well. This 

can be evaluated during gr.rding operations. 

8.4. 16 Jn order to maintain safety and the stability of adjac.e:nt improvements, it is the 

responsibility of the contractor to ensure that all excavations and crenches a~ properly 

shored and maintai.ned in accordm1ce with the applicable OSHA mies and regulations. 

8.4.17 Imported materials (ir required), should consist of gr.inular very low to low c:iq)8nsivc soils 

(El ~SO). r, ior to impor1ins the material, samples from proposed borrow areas should be 

obtaint:d and subje(ted to laboratory testing to determine if th<! material confonns to the 

recommended criteria. TI.e grading contractor should allow at lcos.t four days for 

oompletiori of the laboratory testing and schedule grndins accordingly. 1'hc import soil 

should be free of oversize rock (s,catcr than 6 iuches) and construction debris. 

8.5 Earthwork Grading Factors 

8.5.1 Estimates of embankment stwiok~swell factors presented on Table 8.5 .ire based on 

comparing laboratory compaction tests with the density of tlte material in its natural state 

and experience with similar soil types. It :.bould be empl1a i7.cd that variations in natural 

soil densit)', as well as in compacted till, render shrinkage value estimates vcry 

approxim:1te. As .itl example, the oontractor can oompact fills to auy relative compaction of 

90 percent or higher of the laboratory maximum dry density. Thus, U1e contractor has at 

least a lO percent range of control over• the fill volume. Based on the work performed co 

date and considenng the above discussion, the fo llowing earthwortc factor.; may be used as 
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a basis for estimating how !llllt:h the on-site soils may shrink or swdl when removed from 

their natural state and placed in compacted fills. 

TABLE 8,5 

Soils Unit Shrink-Swell I<'.tctors 

Undo1c11rnentcd fill, Topsoib, 0 to ! 0 Percent Shrinkage 
Compressible Colluvium and Alluvium, 

Escondido Creek Grnnodimitc 15 to 20 Percent Bulk 

8,6 Subdrains 

8.6.1 Suhdrains should be installed in the tributary drainages that will be filled. Typical subdrain 

installation details art presented on Figure 6. The subdrains should extend up the canyons 

to approximately 15 feet below proposed ultimate finish grade devations and at !east two 

feet below any proposed uti!ities. The approximate locations of proposed subdrains are 

shown on Figures 2 and J. 

8.6.2 The final 20-foot segment of a subdrain should consist of non-petiOrated drainpipe. At the 

non-perforated/perforated interface, a seepage cutoff wall should be constructed on !he 

downslope side of tile junction in accordance with Figure 7. Subdrains that discharge into 

a natural drainage course or open space area should be provided with a pcnnaneut 

headwall structure in accorda1tee witlt Figure 8. 

8.6.3 Fina! grading plans should show the location of the proposed subdrains. Upon eomp!etion 

of remedial excavations and subdrnin iustallation, the project civil engineer should survey 

the drain locations and prtpare an ''as-built" map depicting the existing conditions. 

8.6.4 The finul outlet and connection locations should be determined during grading. The 

grading contractor should comi<lcr videotaping t!te subdrains shonly afkr burial to check 

proper installation and to check that the pipe has not been crushed. The contractor is 

responsible for the performance of the drains. 

8.7 Slope Stability 

8.7.1 Slope stability analyses, utilizing average <lrnined direct shear strength parameters based 

on laboratory tests presented i11 Appendlx B indicate proposed fill slopes constructed with 

on-site granular m1tedals should have calculated factors of safety of at least I.5 under 
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static conditions with respect to both dctp-seated and surficial instability for the slope 

heights proposed. Results of the analyses are presented on Figures 9 and IO. 

8.7.2 C\1t slopes in rock materials (granitic l'OCk) do not tend themselves to convention.1I slope 

stability analyses. Based on experience with similar rock conditions. 1.5: I cut slopes to the 

pl.inned heights of up to 90 feet should p~ a factor of safety of at l~st l.S with 

respect to slope instability, if free of adversely oriented jomts or fractures. 

8.7.3 Allhoug.h rare, the most c-0nm1c,n mode of instability for rock slopes arc shallow wedge 

failure from intersecting fault planes or clay filled joints/fractures dipping out of slope. 

We reconunended tJ,at cut slo~ be observed during grading by an engineering geologi:.t 

to check that geologic conditions do not differ significantly from those anticipated. In the 

event that adverse condhions nru obscr\'ed, stabilization recommendations (i.e., buttresses., 

stability f'ills) can be provided. 

8.7.4 TI.e outer IS feet (or a distance equal to the height of the slope, whichever is less) of fill 

slopes should be composed of properly compacted granular soil till to reduce the potential 

for surficial sloughing.. In general, soil with an El $50 and soil strength used in our slope 

stability analysis ~hould be used within the outer slope zone. 

8.7.S Fill slopes should be compacted by backrolling with a loaded shot,-psfoot roller at vertical 

intervals not to exceed four feet and should be tmck-walkod at the completion of each 

slo1>c such that the fill soils arc uniformly compacted to at least 90 percent relative 

compnction to the face of the finished slo1>e. Alternatively, the fill slope may be over-buil t 

m le.1st three fee t and cut bade to yield a propetly compac.icd slope face. 

8.7.6 Slopes should be landscaped with droug.ht-tolcrant vegetation having variable root depths 

and requiring minimal landscape il'rigation. Slopes should also be J)l"OJ)erly maintained to 

reduce e1'0Sion. 

8.8 Seismic Design Criteria 

8.8.1 We used the oomputcr program U.S. Seismic DesiRn Maps, provided by the USGS. 

Table 8.8.1 sumrnari7.cs site-specific design criteria obt.'lined from the 2013 California 

Ruilding Code (CRC; Oased on the 2012 h11e:m3tional Building Code [IBq and ASCE 7-

10), Chapte, l 6 Structural Design, Section 1613 Earthquake L-0ads. The short ~pee.era I 

response uses a p~riod of 0.2 seconds. 1ltc values pr~nted in Table 8.8. 1 ure for the nsk­

targctcd maximum considen.-d earthquake {MCER). 13a.c;ed on soil conditions and planned 

grading, the lots with a fill thickness of 10 feet or less across the pnd portion of the lot are 
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c0t1sidered S ite Class C. Lots with a fill thickness of gn:--0tc::r than IO feet across the pad are 

con~idered a Site Class 0 . Site class will be as.c;igncd to each lot subscquc::nt to complecion 

of grading in an as-graded report. 

TABLE 8.8.1 
2013 CBC SEISMIC DESIGN PARAMETERS 

Pan11nete1· Value VnJoc 1013 CllC Reference 

SitcCl~S$ C D Section 1613_3.2 

MCI:« Grourxl Motion Sp«tnil 0.989g 0.98% Figure 1613.3.1 ( l ) 
Res1>0n~ Accelcraiioo - Cltis B (short), Ss 

MC£11 Grou1\d Motioo Spcctrnl 0386g o.3Sog Figure 1613.3.1(2) 
Rcspoosc Aooctc:rution Ctnss O ( l s.ee) . S, 

Site CocOicic:nt, F" 1.004 1.104 Ta.bk 1613.3.3(1) 

Site Cocfficicor, Fv 1.4 14 1.628 Table 1613.33(2) 

Site Class Modi fied MCEtt Spcc:.cml 0.993 1.092g Section 1613.3.3 (Eqn 16-37) 
Rcs1,on.-ic Aocclemtion (s.ho1t), SMS 

Sire Clns~ Modltitd MCI:. Spectral 0 546 0.628g Stictioo 1613.3.3 (E.qn 16-38) 
Rcspork\C Aocclcration (I sec). S,11 

5% Damped Design Speetml 0.662g 0.728g Section 161l.3.4 (Eqn 16-39) 
Resp,011se Aocelemtioi1 (s.ho1t), Sos 

S¾ l'>-.1Jn1>ed Design Spccttal 0.364 0.41 % Sc,c;hon I 613.3.4 (Eqn 16-40) 
Response Aocderu1ion ( I sec). Sm 

8.8.2 Table 8.8.2 prest:nts additional seisn,ic design parameters for projects located in Sc.smic 

Design Categories of D through F in accordance with ASCE 7- 10 for the mapped 

mnx imum considered geometric mean (MCEo). 

TABLES.8.2 
2013 CBC SITE ACCELERATION PARAMETERS 

Pnrnmclcr 
Value, Vnlut, ASCE 7-10 Rcfcrcntt 

Site Clllss C Site Class D 

Mapped MCEo Peak Grom>d 0.369g 0.36% Figure 22-7 
Aocclcmti<>n, P(iA 

Site CocJ1iciCflt, F roA 1.031 1.131 Table l I .&-1 

Site Cl;is.s Modi lied MCI~ 0.380 0.417g 
Section 11.8.3 

Peak Ground Acoclcrntioo. PGAl, (Eql\ 11.8-1) 
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8.8.3 Conformnnce to the criteria for seismic design does not constitute any guarantee or 

assurance that significant structural damage or ground fai lure will r,ot occur in the e\lent of 

a maxinmm le\'el earthquake. The primary goal of seismic design is to protect life a1KI not 

to avoid all d.tmage. since such design may be economically prohibiti ve. 

8.9 Foundation and Concrete Slabs~On-Grade Recommendations 

8.9. l The foundation recommendation$ herein arc for proposed one- to tflrcc-story residential 

lf\1c1ures. The fow•da tion recommendations have been separated imo three categories 

dependent on the thickness and geometry of the undedying fill soils as well as the 

expun.sion index of tJ,e pre.wiling subgrndt: soils of o p.1rticular building pad (or lot). The 

foundation category criteria arc presented in Tuble 8.9.1. Foundation categories for each 

building or lot will be provided after completion of grading (finish pad grades have bocn 

achieved) and laboratory cxpension tC1\ting of the fin ish grade soils is complete. 

l•o1111d1,t io11 
Catej;ory 

I 

II 

HI 

TABLE 8.9.1 
FOUNDATION CATEGORY CRITERIA 

M11'<in111 m Fill Uiffcrcntial Fill 
Thickness• T (Feet) Thickness, D (Feet) 

T<20 -
20,:: T <50 l~D <lO 

T ~SO D ::20 

• : ~ f) ll ll~i, 111 I nil c.ic 

(RI) 

b.1$50 

50< 1~1,::90 

90< El !Sl30 

8.9.2 Table 8.9.2 presents minimum foundation and interior concrete slab design criteria for 

conventional foundation systems. 

TABLE 8.9.2 
CONVENTIONAL FOUNDATION RECOMMENDATIONS BY CATEGORY 

Foundation Minirtnun 
Continuous Foot1ng h1hn•lor Slab 

Footing Embedmcot Csitcgory 
n cpth (incl,cs) 

Jtcinforc:emcnl Rt>ir1rorcement 

I 12 Two No. 4 bars. 6 x 6 - 10/10 welded wire 
one top and one bottom ndl at slab mid-poi1tt 

II 18 
Fou, No. 4 bnr.l. No. 3 bar~ at 24 inches 

two top nnd two bottoo1 on c:cntt:r, bolh dircetion~ 

nr 24 
Four No. 5 bu~. No. 3 ~n; at 18 inchC8 

lWO top and two botLOOl on cent«:¥, both dircctio1kS 
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8.9.3 The embedment depths pre:sented in Table 8.9.l should be mca.c;uroo from tht: low-est 

:idjncent pnd grade for both interior and exterior footinss. The conventional toundations 

should have a minimum width of 12 inches and 24 inches for continuoos and isolated 

footings, respectively. A wall/oolumn footing dimt:ru.ion detail is presented on Figure 11. 

8.9.4 The concrete slab-on-grade should be a minimum of 4 inches thick for Foundlltion 

Categories I and (1 and S inches thick for Founda1ion Ca1cgory 111. 

8.9.S A vapor retarder should underlie slaM that may receive moisture-sensitive floor covenng.s 

or may be used to store moisture-sensitive materiaJs. The vapor ret:wder design $hould be 

consistent with the guidelines presented in the Amcrican ConCTCte lnstitute's (ACI) Gulde 

for Co11crele Slabs //,(If Rt:eei1,,-e M,,istt1re-Sem1l1hie /lloorillg Materials (ACI 302.2R-06). 

ln addition, the membrane should be installed in accordance with manufacturer's 

recommendations and ASTM requirements in a mmmer emu prcvcms p,meturc. 'fhe project 

architect or developer should specify the type of vapor retarder used based on the type of 

floor covering th3t wi ll be installed and if the structure will p~ a humidity controlled 

environmenl. 

8.9.6 The project foundation <:ngiucer. architect, a1,dlor developer should detcnnine the 

thickness of bedding sand below the slab. ln general, 3 to 4 inches of sand bedding is 

typically used Geocon should be c-0ntactod to provide recommendations if the bedding 

sand is thicker than 6 inches. 

8 9.7 The foundation design engineer should provide approp,iate concrete mix design criteria 

arld curing m,easurcs to as..-rurc proper cunng of the slab by reducing die pmemial for rapid 

moisture toss and subsequent cracking and/or slab curl. We suggest that the fou ndation 

design engineer present Che concrete mix dc.,;ign and proper curing methods on the 

foundation plan. It is critical that the founcuuion conoactor understands and follows the 

specifications presented on the foundation plan. 

8.9.8 As au alternative to the conventional foundation rccomntendations, con ideration should 

be given to the use of post-tensioned concrete slab and foundation systems for the support 

of the prop~d structures. The post-tensioned systems should be designed by a stniccural 

engineicr expcriC11ced in pos.t-tensioned slnb design and design criteria of tJ1e P<>&C• 

Tensioning ln.c. titute (PTI), Third Editio11. as 1'Cquircd by the 20 13 Califonua Ouilding 

Code (CBC Section 1808.6). Although this procedure was developed for cxpansi\,e soil 

conditions, it CM also be used to reduce the potential for foundation distress due to 

dilierential fill settlemem. The posHensionod design sboold incorporate the geotechnical 
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parameters presented on Table 8.9.3 for the particular Foundation Category designated. 

lhe parameters presented in Table 8.9.3 are based on the guidelines presented in the PT{, 

Third Edition detsign 111muml. 

TABLE 8.9.3 
POST•TENSIONED FOUNDATION SYSTEM DESIGN PARAMETERS 

Post•Tensio11illg Institute {PTI), Foundatio\1 Category 

Third Edition Design Par,unctei-s I II III 

Thomthwaite frl<lex -20 ·20 -20 

Equilibrium Suelion 3.9 3.9 3.9 

f:.dge Lifl Moismrc Variation Di~1,111ce, e~1(fect) 5.3 5.1 4.9 

Edge Lift, YM (inches) 0.61 1.10 1.58 

Center Lift i'-.foistu\"e Variation Distance\ e~1 (feet) 9.0 9.0 9.0 

Center Lift, y~1 (inches) 0.30 0.47 0.66 

8.9.9 The foundations for the post-te11sioned slabs should be embedded in accordance with the 

recommendations of the structurnl engineeL If a post-tensioned mat foundatio11 system is 

planned, the slab should possess a thickened edge wit.ha nl.inimum width of 12 inches and 

extend below the clean sand or crushed rock layer. 

8.9.10 

8.9.11 

If tile structlltnl e11ginee1· proposes a post-tensioned foundation desig11 metliod other than 

PTI, Third Edition: 

o The deflection uitcria presented in Table 8.9.3 are still ,1pplicab!e. 

• Interior stiffoner beams should be used for Foundation Categories II and HI. 

• The width of the perimeter foundatio11s should bent least 12 i11ches. 

• The perimeter footing ernbe<ln1ent depths should be at least 12 inches, 18 inches 
and 24 inches for foundation categories I, 11, and HI, respectively, The embcdment 
depths should be measured frnn1 the lowest udjacc11t pad grndc. 

Our experience indicates post-tensioned slabs are susceptible to excessive edge lift, 

regardless or the underlying soil conditions. Placing reinforcing steel at the botwm of the 

perimeter footing:,; a11d the interior stiffoner bcuins may mitigate titis potential. The 

placeme11t of the reinforcing tendons in the top or the slab and the resulting eccclltl"icity 

after tensioning could reduce the ability of the system to 111itigate edge lift. The strtlctural 

engineer should design t11e foundation tsystcm to reduce the potential of edge !i ft occurring 

for the pwpostd structures. 
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8.9. 12 During the const11.1ction of the post-teosion foundation system, the concrete should be 

placed monolithicnlly. Under no circumsta,..:es should cold joints form between the 

footings/grade beams and the slab during tltc 001\Stntction of the p()(S.(-tcnsion foondation 

system. 

8.9.13 Category I, II, or lH founda tions may be designed for an allowable soil bearing pressure of 

2,000 poumLc, per square fool (psf) (dead plus live lood). Thii. bearing pressure may be 

inc1-e3sed by one-third fur tnmsicnt loads due to wind or seismic forces. 

8.9.14 The cstjmaloo maximum total and differential setllemem for the planned structurc:s due to 

foundation loads is I inch and 112-ineh, rcspccuvcly. Differential sculcmcnt is estimated to 

occur over a span of 4-0 feet. 

8.9. 15 Isolated footin~ O\tlSidc of the slab arcu, if ~nt, should have the minimum embedment 

depth and width recommended for conventional foundations for a particular foundmion 

category. The use of isolated footings. which are located beyo,'(! the penmcler of lht: 

buildi ng and support structural elemenLc, connected to the building, :ire not recommended 

for Category lll. Where this cooditiM cannot be avoidod, the i:solated footins-5 should be 

connected to tlte huilding foundation ~ystem with gmdc beams. 

8.9.16 For Foundation Category m, consideration should be given to using interior sti ffening 

beams and connecting isolated footings ancl/or incrc..-asing the slab thickness. In addition, 

consideration should be given to connecting p111io slabs, winch exceed 5 feet in width, to 

the building fmuwation to reduce the potentiol fo, future separation to occur. 

8.9.17 Spc:c::ial subgrude presuturmion is not deemed necessary prior to pla-cing concrete; howe\'er, 

the exposed foundation and slab subsrade soil should be inoisn1re conditioned, as 

necessary, to maintain a moist condition as would be expected in any such concrete 

plncemenl. 

8.9.18 Where buildings or other imp1'0\'ffl1ents are plnnne<l near the top of a slope steeper 

than 3: I (horizont.11:vertical), special foundations and/or design considerations are 

recommended due to the tcndC11cy for lateral soil movement to oocur. 

• for fill slopes less than 20 feet high or cut slopes regardl~s of height, building 
footings should be dccpcue<l such that the bottom outside c:dge of the footing is at 
least 7 fee t hori1011ta lly from the face of the slope 
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• When located nexl to a descending 3: I (hori7,0mal:vcnical) till slope or .stocpcr, 
the foundutions should be extended to a depth where 1he minimum horirolllal 
disumce is equal to H/J (whefe H equals the ,·cn,cal distance rrom the top of the 
fill slope 10 the base of the fiJI soil) witJ1 a minimum of 7 feet bUl need n0t exceed 
40 feet. The horirontal distan<:c is mcssurod from the outer, deepest edge of tbe 
footing to the face of tbe slope. An acceptable ahernntive 10 deepening the 
footinss would be the use of a post-tensioned slab and foundation system or 
increased fooling and slab reinforoe:m.en1. Specific dc.ciig,t parnmctcrs or 
rcoonuncndations for e,thcr of these alternatives can be provided once the building 
location and fi ll slope geometry have been determined. 

• If swinuning pools a1-e pla:nnod1 Gcocon lncorp<>rated should be contacted for a 
review of specific site conditions. 

• Swimming pools located within 7 feet of the top or cut or fill slopes are not 
rucommendod. Where such a condition cannot be a"oidcd, tbc portion of the 
swimming pool wall within 7 feet of the slope faoe be designed assuming that the 
adjaocrtt soil provides no latc:roJ support. 11,is recommendation applies to fill 
slo1>es up to JO feel in height, 1md cut slope.ci regardless of height. For swimming 
pools located near tbe top of fill slopes greater Lban 30 feet in height, addition31 
rcoom11)er1dations may be required and Cieocon Incorporated should be contacted for 
a review of spocific site conditions. 

• Although other improvements, which are relatively rigid or brittle. such as 
concrete tlatwork or masonry walls, may experience some distress if located near 
the top of a slope, it is scncrally not oconomical to mitigate tJ1is potential. It may 
be p~ible, however, to incorpomte design measures which would pcm1it some 
lateral soil movement without causing extensive distress. Goocon lnoorporated 
should be con~ulted for specific recommendations. 

8.9.19 The exterior Oatwotk rccommcndntions 1>rO\lidcd herein assumes thal grading is pcrfonncd 

as reconunc:nded above and that the near surface soils are very low to low expansive 

(El .550). Exterior slab.s not subjected to vchiculor traffic should be a minimum of four 

inchc.ci thick and reinforced with 6 x 6-6/6 welded wire mesb. The mesh should be placed 

in the middle of the slab. Proper mesh positioning is critical to future pcrfom1ance of the 

slabs. The contractor s.hould take extra measures to provide proper me.cih placement. Prior 

to constn1ction of slabs, the uppe1 12 inches of subgradc soils should be moisture 

conditionod one to three percent above optimum rnoislure content and oompacted to at 

lca..c;t 90 percent of the laboratory m.1ximum dry density per ASTM I SS1. 

8.9.20 To control the location and spread of concrete shrinkage and/or expansion cracks, ,r ,s 

recommended that crack-control joints be included in the design of oonc1•ete slabs. Crack­

control joint spacing should not exceed. in feet, twice the rccomnlelldcd slab thickness in 

inches (e.g., 10 feet by 10 feet for a S-inch-d1ick slab). Crock-<:ontrol joints should be 

created while the ooncrctc i.ci still fresh using a E,'Tooving tool or shortly thcrcaficr using 
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8.9.21 

saw cuts. Tiie strucluro] engineer should rnke criteria of the Amcri~n Concrete lnstitulc 

into considcmcion when cscablishing cruek-conh·ol spucing pnttem . 

The recommendations of this report arc intended to reduce tbe potential for cracking of 

slabs due to expno ive soil (if prescnc), diOcrcntial settlcmcnc of existing soil or soil wich 

varying thicknesses. llowever, even with the inoorporacion of the rc,comrnendmions 

presented herein, foundations, stucco walls, and slabs-on-grade pla0<.-d on such conditions 

may still cxhibic some cracking due to soil tnO\ '(mem and/or shrinbgc. The occurrence of 

concrete shrinkage cmcks as independent of the !>Upportins soil characteristics. Their 

occurrence may be reduced and/or conu-otted by linutfog the slump of the concrete, propCf' 

conc-rcte placerncnt and curing, and by che plac<:menl of crock conlt'OI joints al periodic 

inLervols, in pn11ic,1lor, wlt~re re-entrnnt slab comers occur. 

8.9.22 Gcocon lncorporalcd should be consulted 10 provide additional design para1nctcrs as 

required by che stnictural engineer. 

8.10 

8.10.1 

Retaining Walls and Lateral Loads 

The structural engineer should oe,crminc the seismic design category for the projecL in 

accordance with Sc,c.1ion 1613 of lite COC. 1f the project poss.csscs a scisnuc design 

category of D, E, or F. rct11iuing wnlls that suppo11 more thnn 6 feet ofbaclcfill should be 

designed with seismic lateral pressure in accordance with Section 1803.5.12 of the 

20 13 CBC. The seismic lood is dependent on the rctttincd height, where 11 is tbe •~la incd 

height of the soil behind the wall, in feet, and the calculated loods rt!:Sult in pounds per 

square foot (ps{) exerted at the base of the wall and 7.cro at the lop of the soil. A seismic 

load of 20H should be used for design. We use-0 the peak ground aocclcration adjusted for 

Site Class effects, PGAt.1, of0.417g ctllculated from ASCE 7- 10 Section 11.8.3 and applied 

a pseudo-static oocfficient of 0.33. 

8.10.2 Retaining wull!> nol restrained at the top and having a level backfill surface should be 

designed for an active soil pressu,~ equivalent to the pres.sure exerted by a fluid with a 

density of 35 pounds per cubic foot (pcf). Where the backfill will he inclined at 2: I 

(horiwntnl:vcrtical), an active soil pressure of SO pcf, rcspecti\-tly, is r.xommendcd. These 

soil pressures :1.$$\lme that the backfill materulls within an area b0tmded by thew.ill :ind a I :I 

plane extending upward from the base of the wall possess an E.xparusio,n Index ,:SSO. 

8.10.3 Where walls are rcstraint:d from movement at Che top, :m additional unifo11n prc:ssurc of 

8H psf (wticre H equals the height of the retaining wall portion of the wall in feet) should 

be added to tlie active soil pressure where the wall possesses a height of 8 feec or less and 
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8. 10.4 

8.t0.5 

8.10.6 

8.10.7 

8.10.8 

8.10.9 

l2H where the wall is grea.ter tl1a.n 8 feet. For rdaini11g walls subject to vehicular \011ds 

within a horimntal distance equal to two-thirds the wall height, a surcharge equivalent to 

two feet of fill soil should be ,iddcd. 

Soi! to be used as backfill should be stockpiled and samples obtained for laboratory testing 

to evaluate its suitability for use as wall backflll. Modified lateral earth pressures will be 

required if b11ckfill soils do not meet the required expansion index. County or regional 

standard wnll designs, if w,ed, are based on a specific active lateral earth pressure and/or 

soil friction angle. On-site soih might not meet the design v11lues used for County or 

regional standard wall design. Geocon Incorporated should be consulted if County or 

regional standard wall designs wilt be used to assess the suitability of on-site soil for nse 

as wuU buckfi!l. 

Unrestrnined walls will move laterally when backfilled and loading is applied. The amount 

of lateral deflection is dependent on the wall height, the type of soil used for backfill, and 

londs acting on the wall. The wall designer should provide appropriate lateral deflection 

quantities for planned retaining walls structures, if applicable. These lateral va!nes should 

be considered when planning types of improvements above rctui11ing wall strnctures. 

Retaining wa!ls should be provided with a drainage system adequate to prevent the buildup 

of hydrostatic forces and wate1woofcd as required by the project arcl1itect. The use of 

drninage openings through the base of the wall (wee;p holes) is not re;commended where 

the seepage could be u nuisance or otherwise adversely affect the property adjacent to the 

base of the wall. The above reconunen<lutions assume a properly compacted granular 

(EI :S.50) free-draining backfill mnterial with 110 hydrostatic forces or imposed snrc\mrge 

load. figure 12 presents a typical rdainiug wall drainage detail. 

ln gcncrnl, wall found,1tio11s having ,1 minimum deptl1 11.nd width of I foot nrny be designed 

for an a!lowabk wil bearing pressure or 2,000 psf, provided the soil within 3 feet below 

the base of the wall has an f:xpansion Index :S.90. 

Footings that must be placed within seven fret of the top of slopes sl10u\d be extended in 

depth sucl1 that the outer bottom edge of the footing is at least seven reet horizontally 

inside the face of the slope. 

For resistance to laternl loads, a passive earth pressure equivalent to a fluid density of 

300 pcf is recommended for footings or shear keys poured neat against properly compacted 

granular \ill soils or nn<listurhed formation materials. The passive pressure assumes a 
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horizontal su, face extending away from the base of the wall at leas1 5 feet or three times 

the surfa<:e gener;lling the i>Sssive pr~ure, whichever is greater. The upper I 2 inches of 

matcnal not protecced by floor slatxs or pa,·einent should not be mcluded in the design for 

lateral resistance. Where walls arc planned adjacent to and/or on dC!Sccnding slo1>es, a 

p~ ive pressure of I SO pcf should be used in design. 

8. 10. 10 Tiae recommcrldations pre:s<:nted above arc generally applicable 10 the design of rigid 

concrete or m:isomy retaining walls having a maximum height of 8 feet. Tn the event LI.al 

walls higher tha11 10 feet or other typt:S of walls (i.e., soil nail, 1SE walls) are planned, 

Gcocon Incorporated should be consulted for additional recommendations. 

8.11 

8.11.1 

Detention Basin and Bloswale Recommendations 

Al the completion of gniding the site will be underlain by compacted fi ll or dense granitic 

bedrock Infi ltrating into compacted (ill generally results in settlement and distress to 

improvements placed over the compacted fill . It is our opinion the compacted fill is 

unsuitable for int1ltn11ion of stom1 waler runoff due to the potential for adverse settlement. 

The granitic bedrock is also sufficiently dense that infiltrat ion water would be e:\pectcd to 

perch on granitic rock. 

8.1 I .2 Any deteotio11 basins, bioswalcs and bio,re:mediation areas should be designed by the 

project civil wgineer and reviewed by Geoc.on IJ1<:0rporated. Typically, bioswalcs consist 

of a surface layer of vegetation underlain by clean sand. A subdrain should be pr-ovidcd 

beneath the sand layer. Prior to dischnrg.ing into the stom1 drain pipe, a seepage cutoff woll 

should be cortStructed at the interface bC1wccn the subdrnin :md storm drain pipe.. Tile 

concrete cm-ofT wall should extend at le11st 6 inches beyond the perimeter of the grav<:1-

packed subdrain system. 

8.11 .3 Distress may be caused to planned improvements and properties located hydrologically 

downstream or adjaocnt to these devicelt. The distress depends on the amount of water to 

be detained, it.s re.c,idcncc time, soil permeability, and othet' factors. We ha\'e not 

perfonned a h)•drogeology study at the s ite. Oownstrcam and adj.iceut propenies may be 

subjected to seeps, springs, slope instability, raised groundwater, movement of foundations 

and slabs, or other i1opacts as a result of water infiltration. Due to site soil and geologic 

conditions, permanent bioswalcs and bio-remcdimion arc:is should be lined with an 

i1npermenble barrier, such as a thick visquccn, to prevent water infiltration in to the 

undel'lying compnctod fill. Tempor:iry detention basins io areas where improvements have 

not been constmcied do not nocd to be lined. 
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8. 11 .4 n1e landc;capc architect should be consulted to provide the appropriate plant 

recommendations. If droug.ht resistant plants are not used, irrig11tion m11y be required. 

8.12 

8.12.J 

8. 12.2 

Site Drainage and Moisture Protection 

Adequate d1-ainage is critical to reduce lhe potentiol for differential soil movement, 

erosion, 11ncl subsurface seepage. Under no c ircumstances should water be allowed to pond 

adjacent to footings or pavement. The site should be graded and maintained such tlu1t 

surface drainage is diroctcd away from structures and the top of slopc.c; into swalcs or other 

controlled drainage device$. Roof and pavement drainage should be directed into c-0nduits 

that c.1ny runoff nway from the proposed improvemenls. 

In the case of basement walls or building walls retaining landscaping areas. a water­

proofing system should be used on the w11II and joint.c;, and a Miradrain drainage panel (or 

similar) ~hould be placed over the waterproofing. The project architect or civil engineer 

should p1'0vide det.1iled specifications on the pla1is for all watell)roofing aod drainage. 

8. 12.3 Underground utilities should be leak free. Utility and irrigation lines should be checked 

periodically fo r leaks, and detected Jenks should be repaired promptly. Detrimental soil 

movement could oocur if water is iillowed to infiltrate the soil for pl'o longed periods of 

time. 

8. 12.4 umdc;caping planters sdjacc:nt to pa\'cd areas arc nol recommended clue to the potential for 

surface or irrigation water to infillmte the 1,a,·ement's subg.rade anrl oose cau~e. We 

recommend th:u subdi"Jins to collect excess i1Tig_ation water and tronsmit it to dtc1imig.e 

strnctures or impervious above-grode planter boxes be used. ln addition. where 

landscaping is planned adjacent to the pavement, we recommend construction of a cutoff 

wall along the edge of the pavement that extends at least 6 inches below the bottom of the 

bas<: material 

8.13 

8. I 3.1 

Grading and Foundation Plan Review 

Geocon Incorporated should review the grading. foundation, and wall plans for the project 

prior to final design submittal to determine if additional analysis and/or recommendations 

arc rcquirod. 
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LIMITATIONS AND UNIFORMITY OF CONDITIONS 

I. The firm that perfonned the geotechnica! investigation for the project should be retained to 

provide testing and observation services during construction to provide continuity of 

geotechnical interpretation and to check that the reconm1endatio11s presented for 

geotec!mical aspects of site development are incorporated duriug site grading, construction 

of improvements, and excavation of foundations. If another geotechnical finn is selected to 

perform the testi ug and observation services during construction operations, that firm should 

prepare a letter indicating their intent to assume the responsibilities of project geotechnica! 

engineer of record. A copy of the letter should be provided to the regulatory agency for their 

records. fn addition, that firrn should provide revised recommendations concerning the 

geotechnical aspects of the proposed development, or a written acknowledgement of their 

concurrence with the reconunendations presented in our report. They should also perform 

additional analyses deemed neeessa1y to assume the role of Geotechnical Engineer of 

Record. 

2. The recommendations of this report pertain on!y to the site investigated and are ba::,ed upon 

the assumption that the soil conditions do not deviate from those disclosed in the 

investigation. If any variations or undesirable conditions are encountered during 

constrnction, or if the proposed construction will differ from that anticipated herein, Geocon 

Incorporated should be notified so that supplemental recommendations can be given. The 

evaluation or identification of the potential presence of hazardous or corrosive materials was 

not part of the scope of services provided by Gcocon Incorporated. 

J. This report is issued with the understanding that it is the responsibility of the owner, or of his 

represCll!ative, to ensure that the information and recommendations contained herein arc 

brought to the attention of the architect and engineer fm the project and incorporated into the 

plalls, and that the necessary steps are taken to see that the contractor and subcontractors 

cany out such recommendations in the field. 

4. The fmdings of this report are valid as of the present date. However, changes in the 

conditions of a property can occm with the passage of time, wl1ether they are due to natural 

processe.<1 m the wmks of man on this or adjacent properties. In addition, changes in 

applicable or approp1iate standards may occur, whether they resu!r from legislation or the 

broadening of knowledge. Accordingly, the findings of this report may be invalidated wholly 

or partially by changes outside our control. Tl1erefore, this rqmrt is subject to review and 

should not be relied upon afier a period of three year:s. 
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4t P./C. U.Of'C0 TO ()RAIN AT • l'l'llOI Nr Nll\u.aalol AHO ()()f,t,ECf(X) TO 8'f~ OllAN 3V$TTM CR 
~"1:DOU-11.Ef 

1 .. -t: SUOOIW.14 PIPE EXCEB>8 I .(»>FCFT ltH rHIQ'fli, lN ~lllll~ l)..(M'E8T PORTICltlJ 
1.(0) FEET ~D Ill' ~to to 8 IHCltS Ol'AIETER SCHEOUl.E .t0 Pl'C ~r 

BEDROCK 

NOT£. fll,Al n OF l'IPE AT CUTI n 
SJVUEIE NON "ERl'ORATfO 

9CUIIIC,t:l!IIIOOTOf01'£1, 
(;IIW)tO G!IA\ti 8UAAIClllXOED8'i 
W~l l«>HCt()ft l!OUVMD(t) 
MTMIJMIIII: 

TYPICAL CANYON SUBDRAIN DETAIL 

NO SCALE 

GEOCON 
IN C O R PO R ATI·~D 

GEOlECHNICAL • ENVIRONMENTAl ■ MATERIALS 
6960 fl.Al'aRSDRIVE • SAN DIEGO, CAUfORNA 92121 • 197 .4 
PH0tE 8.S8 5513-6900 • f AX 858 558--6159 

HARMONY GROVE VlLLAGE SOUTH 
SAN DIEGO COUN1Y1 CALIFORNIA 
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FRONT VIEW 

' 

~ 
P1f'E 

' 

. .. ·~. 

CONCIU. lt 
CIIT•Olf Y\";,u • . " ... 

SIDE VIEW 

0 
()()t,~ 

OJT-OfFWAU 

SOllO~PJ>r. 

'<11 ~ r, ◄ 

NO SCIILE 

• ♦ • • • 

PllllfOIIATED 8U80R,\N Pff 
• ♦ • • • • 

t«> SCALE 

RECOMMENDED SUBDRAIN CUT-OFF WALL DETAIL 

GEOCON 
INCORPORATED 

GEOTECHNICAL ■ ENVIRONMENTAL ■ MATERIALS 
6960 R.ANXRS DRIVE· SAN DEGO, CAlfa!NIA 92121·2974 
FttC»-E 858 558-6900 • FAX858 ~58-615-9 

EA /AA l I OSK/GTYPD 
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FRONT VIEW 

SIDE VIEW 

,,oo.­
$UIIOIWH 

C0NOlitTL 
IC./.&NNJ. 

i-1•· 

{1'0a8' 
8UllllMN 

I 
18' 

+ ,,. 
_L 

NO SCALE 

IT 

,,.. ----i 

NOTE:· Hl:J\D\Y/ILl Sl~O OUTLET AT TOE~ All SLOPE 
OR ltlTO CONfflOLLE:0 surm~c OAAINAGE 

NO SCJ\1.E 

SUBDRAIN OUTLET HEADWALL DETAIL 

GEOCON 
INCOJ\PORA'fED 

GEOTfCHNICAL ■ ENVIRONMENTAl ■ MATERIAlS 
6960 ft.At-aRS DRIVE· SAN DIEGO, CAUFOINA 92121 • 297 A 
PH0tE 858 558-6900 • FAX 858 558,,6159 

EA/AA I I DSK/GTYPD 

HARMONY GROVE VILLAGE SOUTH 
SAN DIEGO COUNTY, CALIFORNIA 
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ASSUMED CONDITIONS : 

SLOPE HE1GHT 

SLOPE INCLINATION 

H 75 feel 

2 : 1 (HoriionUJI : Ver1ic31) 

TOTAl UNIT WEIGHT OF SOIL 

ANGLE OF INTERNAL FRICTIO.~ 

APPARENT COHESION 

'Yt 

<t> 
C 

= 130 pounds per cubic; foot 

;: 30 degrees 

,: 400 pc~inds per square root 

NO SEEPAGE FORCES 

ANALYSIS : 

~ 4, :;; ')',II l31 .. EQUATION (3-3). REFERENCE 1 
C 

FS ,: Nett EQUATION (3-2), REFERENCE 1 
'Yt H 

~ :;; 14.1 CALCULATED USING EQ. (3-3) 

Nd :;; '10 DETERMINED USING FlGURE 10, REFERENCE 2 

FS • 1.6 FACTOR OF SAFETY CALOut.ATEO US.l<G EQ. (3·2) 

REFERENCl:S : 

, __ ..J.n,u, N~ S'ulb,uty Anel),sls of Slopes Yfilh Ointei'ISlonlen Para~ Herverd Sol Mlldlrinltli, 
Serio!: t~o. 48. 195' 

2 ... _,J:Jnbu, N .. Olsout~ of J.M. Bel. Dltnenslorless Persmeiorr. ror Homoggnoou& E..irlh SIQpci., 
Jo.-na o( Seil Mechanics and FoomlaUoo Desi~ No S._◄6. Ncr.-orrw 1007. 

SLOPE STABILITY ANALYSIS- FILL SLOPES 

GEOCON HARMONY GROVE VILLAGE SOUTH 
SAN DIEGO COUNTY, CALIFORNIA 

JNCORPORATt-::0 

GEOTECHNICAl ■ ENVIRONMENTAi. ■ MAT~IALS 
6960 R.At-06!S ~IVE • SAN 0£00, CAtfORNlA 92121 • 297 .t 
Pt-ION: 858 558 6900 • FAX 858 558·6159 

EA / RA I DATE 02 • 03 • 2015 I PRO.IECT NO. 07465 • 32 • 03 I FIG 9 



ASSUMED CONDlTTONS : 

SLOPE HEIGHT 

DEPTH OF SATURATION 

SlOPE INCLINATION 

SLOPE ANGtE 

UNIT WEIGHT Of WATER 

T01 AL UNIT WEIGKT OF SOIL 

~GLE OF INTERNAL FR¾CTION 

APPARENT COHESION 

H • lnfint.e 

7. = 3 '681 

2 • 1 (Hornontol : VerticaJ) 

= 26.8 degrees 

62.4 pounds per cubic '°°1 

'Y, = 130 pound:; per cubic foot 

<f> = 30 doge.es 

C 400 pooods per squaro foot 

SLOPE S~TURATED TO VERTICAt DEPTH Z BELOW SLOPE FACE 

SEEPAGE FORCES PARAtLEL TO St.OPE FACE 

ANALYSIS : 

FS 

RfFERENOES · 

C + ('Y, - ')'1J Z cos1 i ta11 <fl 
"f 1 7, Sill i COS i 

1, ... H8Rlllll, R. tho S10CUl'yo( SJOpea /iclbd Upo/t by P;n\'(JI s«ipnga, Proc. 
Socor.d tntn!N"..on:il Confcrcnoe. SMFE. Rotterdam, 1~8. 1, &1~2 

= 3.2 

2 ...... Skcmpolon, A. W., and F .A. Oelo1y. St81\\\'IIY o! IIMt,raJ Stopos 111 londoff CJ.,,/ Ptoc 
Fourth lrtcrnalion:il Coi-1.eiune&, SMFE, 1 ondon, 19!i7, 2, 318-81 

SURFICIAL SLOPE STABIUTY ANALYSIS - FILL SLOPES 

GEOCON HARMONY GROVE VILLAGE SOUTH 
SAN DIEGO COUNTY, CALIFORNIA 

INCORPORATED 

GEOTECHNICAL ■ ENVIRONMENTAL ■ MATERIAlS 
6960 FW-URS ORJV'E • SAN DIEGO, CAl..lfORNA 92121 • 'J.97 • 
PHONE 858 558-6900 • FAX 858 558-<1159 

EA/RA DSK/GTVPO DATE 02 • 03 • 2015 I PROJECT NO. 0740& • 32 • 03 I FIG. 10 



CClc-aCRETf: SlA6 

SAf◄O N40 VAPOR 
R£fAAD[Rll-l 
~ WITH Aet 

OONCRfTE SU.S 

I f ()()TING" j 
~ \\IOTH 

• .... SEE REPORT FOR FOOt-.1lATION WIDTH AND OFPTH RE~ MEKDATION 

WALL/ COLUMN FOOTING DIMENSION DETAIL 

NO SCALE 

GEOCON 
lNCORPORATBD 
GEOTfCHNICAL ■ ENVIRONMENTAL ■ MATI:RlALS 
6960 f LANctRS DfWf • SAN 1:XEGO, CA1.f-OQNIA 921'21·2974 
PHONE 858 .5-58-6900 • f AX 858 558 6L59 

HARMONY GROVE VILLAGE SOUTH 
SAN DIEGO COUNTY, CALIFORNIA 

EA/RA I DATE 02. 03 • ?.OtS I PROJECT NO. 07465 • 32 • 03 I FLG- It 



RETAWNO 
WAU 

""OTE · 

,OH 

rOROU'IOWRFACE 

WATER fROOfi.'40 
~AAICHIEef 

~fP.N.LL 
"IJAAOIWlf 0000 
Olt t:OUVAlr HT) 

ORNN SlfOtAO BE UiFOFM. Y SLOPED TO GRAIJTTY OOTl£T 
ORTO A SONPY\~ERE WAT&I CNi 8E REl<IO\'EO IJYAM'IKO 

lDIPOIW\V ~t:ICO'IIT 
PSIO~ 

4• ~ P91fORATa>8C!18)1AE 
40 PVC PIPE EXTEM>EO TO 
~OOUTlET 

GIIOUllOaJRFACE 

.-----,,, _ _,---~EPMEL 
(>IJIWllWH flCCIO 
Oil CCUVAUNI) 

4' O'A. 6Ql00Ul£,t) 
PERF-OAATEOPJCP!PE 
OftTOTALMAIH 
tXl&C)EO TO 
J.#ffOVL O CUI U: T 

NO SCALE 

TYPICAL RETAINING WALL DRAIN DETAIL 

GEOCON 
INCORPORATED 

GEOTECHNICAl ■ ENVIRONMENTAL ■ MATERIALS 
696/J FLANDERS cttlVE • SAN D(GO, CAU:ORNIA 92'21 • 2'17 .s 
IOONE 858 558·6900 • FAX 8.58 558·6159 

EA/RA I I OSKJGTYPD 

HARMONY GROVE VILLAGE SOUTH 
SAN DIEGO COUNTY, CALIFORNIA 

DATE 02, 03 • 2016 I PROJECT NO. 07"66-32 • 03 I FIG. 12 
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APPENDIX A 

LOGS OF EXP LORA TORY TRENCHES, 
SMALL-DIAMETER BORINGS AND AJR-TRACK BORINGS 

PERFORMED BY GEOCON INCORPORATED (2005) 

FOR 

HARMONY GROVE VILLAGE SOUTH 
SAN DIEGO COUNTY, CALIFORNIA 

PROJECT NO. 07 465-32-03 



PROJECT NO. 07465-32-01 

a: TRENCH T 1 ~~ ~ t 
OEPTll ~ ~ ~ ~~~; 

u; ...... 
SN-a'I..E 

~ 
.... Z"-

JI =- l'i;> ~q 0 Q.A8!I ELEV. (MSL.) 57'1 DATE COMPlETEO 03-17-2005 
f'UT HO. z -o ► e:. 

~ 
(IJSCS) z (/)~ UJW a: 

-' EQUIPMENT JD 555 TRACK HOE 0.. l'r 0 

MATERIAL DESCRIPTION ... 0 
ALLUVIUM ,, I I 

I l.oo5c, moisa. tlmk brown, rsie Lon~, SAND, w,th ~Ille d::ly ... - .f.t l ... 

... 2 - : I I t· 
:l l ... - ·r 11 

... 4 - .'j :-,· 
1, I ·1' ... - l. i ·1 

... G - I t I 
·I t.-1. 

SM 
... -

I I I 
... 8 - I t. 1· 

I ... - ·I ·I· 
Tl-I ·1 l l .. 10 - I t • 1· . t . - - ·I 1-1· 

- 12 - t ·11 •lk'<Xll'll(S bco\\11 :11 12 fo:l 
~ . 
I I CRA ~me JtO(;K - \ i: .... d,, d.'lrk .,,.,., \,>NV -~•B r.o .. 'll'I If' ,u,l"'I( 

RF.F\JSALAT 13 fEET 

Figure A-1, 
Log of Trench T 1, Page 1 of 1 

SAMPlE SYMBOLS 
0 ·- SNIJ'WIO ~essf\Jl 

fl!! .. OCSTUA&EO OIHIAO SM/PU: 

I) _ 8TAAOAAl>fe£TRATIOII TEST 

~ CKJ'fl< SAU!'\.E 

... 
L. 

... 

... 

... 

... 

... 
,_ 

... 

... 

-
I 

■ OAM: SAi.SU IUI03tl.Rlrl)) 

'Jf \11,\lTR TMIU M ::1 l""-GI, 

NOIC: Ttlt. LOG Ot &mlJO,M:lf: COfC>mcNS SHO',O,~ HEREON 11Pf'UE8 ON.VAT 1K A'ClnC IIOIING ()A lRCKCH lOCAT'IO'I At.OAT lie OAlt. U.CICAlCD. 
IT IS NOfW~fEOlO BE REP!lES.:J>(JAll\lE Of t.U3SURFACE CON::ffllClffil AT OTill3A I.OCA110N$A'«l TIYJ'5 

il o! 
.:10 

u 



PROJECT NO. 07465-32-01 

a: TRENCH T 2 ~ w "7 ~ 8 ~ OEPll4 !JOI. i!i 0-: 

"4 8NA'l£ s ;; ~.., 
HO. 

0 ~, 
EtEV. (MSL.) 57f1' DATE COMPLETED 03-17-2005 0 0 

,. It 

i (US.CS) ifi!i 3~ ..., 
EOUIPMEfllT JD 555 TRACK HOE Q. Q'. 

MATERIAL DESCRIPTION ... 0 

~ - ALLUVIUM .. - LOO$C, moist. d:rrk bmwn, Silty, liDC IC> 1oodiwn SAND, l\-21 clay .... 

I- ,. - ~~·. ._ 

... - ~ ._ 

._ 4 • ~0·, ._ 

,- . ~ ... 
.. 6 • Vvt SM ~ 

~ - . ... 

... 8 • ~ c.. 

I- - ... 

~ ,.. 10 - ,0econtcS bnmn al 10 feel .. 
... - . 11 

+ + GltANrl'l<' 1-tOC:K 

... 1:2 + ~i. , t..i., -~ ,_"" r.o .\NlTIC- onrv 

REFUSt\LAT 12 FEET 

Figure A-2, 
Log of Trench T 2, Page 1 of 1 

SAMPLE SYMBOLS 
U SA.l'l'l'~ ui:wcceSSl'Ul 

181 OGTVAOfD QII IIAG l".-_r 

I) 5T~NNl'ITRA110N Tr:IT 

" OIOIIIC fAl.llt.l. 

■ .. OUM. S~ (UNQ,S IU!lflED) 

~ .. Wf.Tfft TM!l.E ~ SES'AOE 

~ ™I; 1,()G(),r ;uaGVRAACr (".()IOll()NS :>t()WNt11.1'1t.OltAl'l"Lt.SOM.YAT Ttt Sl>t<:HC 00ftlll00ft1A£t.Qi I..OCATIOII IHJ 4'Tn£o.\lEIMllCA1ED. 
~ 11:1 NOT W#IAA'III 010111 Ill. l>Al.st Hl'Atl\\ Of tsu8~ ACe OOl;ClCllONS AT O!HEIUOCATl0NS MO Tl~ 

~l 
~!z 

~~ 
0 



PROJECT NO. 07465-32-01 

I ~ 
TRENCH T 3 ~~-: r; 

DEP1M so«. ~ ... ~~ en--:-
8AW'lE :::: 7. u. 

N ll ClA88 ELEV. (MSL.) 574' DATE COMPLETED 03-17•2005 .. ,6 wo 
,ru HO. z Q~ 

8 ~ ) ~ _,j ~ :J Cl. e 
Cl: EQUIPMENT JO 555 TRACK HOE 
~ 

MATERW. DESCRIPTION ... 0 
,/ ;~ 

COLLUVIU\t .. - .I Finn lO 6llfY, OlOIS.. bro'An, $.'l!y,tS.'lndy C'1..A V -/ 
.I - 2 - / / -

,1/ 
. ; 

;,- · Cl, - - / . ., -
TI-I / / 

4 
. /' .I -- - '7 ,/ 

/ ; 
1./ I/ ,_ ----.. - --------------------------------- 1-----

·I I Medium dense, d.J,._, ro mow. rc<ldMr hrm1n, Silly SAND, \\ith ..omc clay 

... 6 - l 1 I .. 

... - :'I : t· I,, 

..i -l SM .. 8 - :r ~1 
.(k'CICllffl(S dense: :md WSJnJ) llckiw 8 fed >-

... - TI-2 ·ll.J • Wmllren:d gr.uutie toe\ prcffl'C In n~llrix (\'CJ)' J ifflCUII In lrcndi) ... 

.. 10 + + CRA.'ffflC ROCK 
\ r,.-t,, .,._ ......... .,.,,.,.. n~ANn 'J(" 11/V'K I 

Rl·J:IJSAl, AT 10 Ft!£T 

Figure A-3, 
Log of Trench T 3, Page 1 of 1 

SAMPt.E SYMBOLS 
Q,_!NAf'UXO~ 

~ - 0ISTUIUIEDORBAOS.WPlC 

I) STMOARD PIN? flfA110N lUl 

~ CtllJICI( $Mll'lL 

■ .. llflJYE &\MPlE ll.M>ISl\lRlllO) 

Y W-'T&I TM!l£ ~grpAG[ 

NOit.; mt LOC Clf SUBSOOF ACE <X»fOfT10~8 3HCMll 14' RrON APFUI'.:; or«. Y AT lltl. Sl'tOt IC llOOIIIO ()ft TR!NOO LOO\ll()tl NIil -' T M OM£ ~ TtO. 
lfl$NOTWNIRAKTEDTOl!E~88<f"1MOl"~~M:I CONOfllON~Al OlHElll.OCATIOIC:!IMOTl.'-le& 

~l 
§i 
,;o 

u 

----



PROJECT t«>. 07465-32-01 

01: TRENCHT 4 ~tj-0:- ~ w l 
cel>TH 8 ~ SOI, ... ~-!i ii--:-

Ii SA.UP\[ 
zu. 

l"I 
_, 

~ ~4 
NO 0 QJ,$:' ELEV. (MSL) 51'r DATE COMPLETED 03-17-2005 ~~ 

f'EET l: >-!:. 
5 ::> IIJSC:St z (/)l 

~ 
UW 01: ~8 

EQUIPMENT JO 555 TRACK HOE 0. 01: 0 
Cl 

MATERIAL DESCRIPTION - 0 :I 1 · I· Atl,UVIUM 

- - l 1 ·1 I~. MO~, d11rk bmwn, Si!ty, lioc 10 mediwu SAXD -

- 2 - :'I ~-t· -
·~ -1- SM 

- - ·t I l -
t - 4 - --:'7}. - -------------------------------- ---- ---- ---

,; I 
S1itrto \'l!I}' s1itr. n10isi_ ttdd~ bt\Yl'<n, Silryi~ndy Cl.AV, wilh 1111.:c 

._ - ii J lll1gll I ar gtffl'I! I ... 
II • I/ 
' I/ v ... 6 - I/ I/ 

CL 
-

I/ v 
[; . I/ • .. . I,, ·v ,_ 

IJ! ~ ... --------------------------------- ~--- 1------ --- --
- 8 - ·I l Medium d~ to dense, m~ reddish bf0\'1\ Silty, fine eo medium SAND. ... 

·r.1 I Wllh SOIIIC d\y 

- -
:'I :· 1· 

-
.. 10 • J(I 

,_ 
T◄•l 112.4 17.9 

... - l-11 I-

- \2 -
: l t t· ,_ 
I I l SM 

- - .I ·t l -
I ·I· - M - . I -J ·I· 

... - l 1·1 -
- 16 - .. , '· 1· y, ",\4o(IM(,C ~~ i4 16 foct -:-, t ·1 .Se1u.rotcd bdcY"' l (, f«-
- - ·rt 1 •Rcfus:JI nn roct, Jl(K~ble gpni.tic conta:t at I7.S feet -

IHlHJS.M. AT 17.S FrJi.T 

Figure A-4, 01~»-01 GPJ 

Log of Trench T 4, Page 1 of 1 

SAMPLE SYMBOLS 
D - w,ru,o U"ISUCCEW:lA. 

ISi . 0181'\.NEO MOM) 3-'M'lt 

11 STMIWID Pffl!rrAA110N1tS1 

iJ O IUNI SAMl'lL 

• .. ~SAWP\.EfUMll8TOOSED) 

,Y WAlffl TMlE. Off SEP.\GII' 

'IOTE:. Tttf LOO Of SU!StJRf.M:E OONlmOHS 9'1(),Ylf HJ:q()II APA,&"~ ()I,\. Y AT lit Sl'l:Clt IC ll0Rll'8 Oft TRENC»l lOCATIOt,I NfO AT THE CM.TI: IMllCAlrO 
IT 8 NOTWilAfWffl:0 TO BE RE11116'EIITAT1't: Of' S\.I~ /\GI OOK()CtlONSAT OIHIUl LOCAT'IO."lll MO TIMES. 



PROJECT NO, 07'465-32-01 

ex: TRENCHT 5 ts w '7 ~ 8 
w 

0E.Plll ~ $()f,. 

m
i=~$ !S l'I ~ n _. I Q.A$$ ffl6 NO 0 ELEV (MSL.) 590' OA TE COMPLETEO 03-17-2005 Q~ FEET :c 

5 ::J iu:sc:s, 
~ ~ t:i a: e. 

EQUIPMENT JD 655 TRACK HOE (l. 
C) 

MATERIAL DESCRIPTION .. 0 ·I 1-l ALUIVIUM 

- - I i ·1 ~ . 1tll)J&I, dark bc<1wn. Siil)' SA~D. ,·nth !l0Glt day -
,- 2 - · I 1. 1· -• 1 t I 
,- - I•. ,._ l ·1 I-

- ,I - ·1 t. ,. -. t 
:I- ·l SM .. - ·, .11 .. 

- 6 - .. , ~-1· -
- - J I l •lk\.'Unu:::s bsum1 l>clow 7 fort .. 
- 8 - f t l ... I 1· 

~
t - - .l. - ------------------------------- ---- I'----

TS-I ~ 1 Mcdinrn d,:n~ moi•J• ~wn, Sill)', flue to «af'liC SANI), wit'i liOmc l'l"\'CI 

- 10 - -fit 1 -
- - • If> SM -Beoomc,; ~)~brown bcfa,., 11 ~ --,t 

12 -
: '1 .. 
+ t- CRANO'IC ROCK 

+ lh~ wcllh:ral, ~,.b,ovrn, W('Jk GRANITIC ROCK - - + -
14 -

+ 
-~ modmicly \\("Jk ~\I ' " fcc:1 .. 

'N-l I -
TRENCH TalMINA TID AT t•.S flll~T 

Figure A--5, 
Log of Trench T 5, Page 1 of 1 

SAMPLE SYMBOLS 
l] . SN,l lUI() U'IWOCE88fUl 

ji ~O OR BAO 81M'\.E 

I) . STN.oAADP8'ETRA'TlONTl38T 

liiJ QfUlff< SMIPlE 

■ Ollfl'E S.WPlE ~TU!l8W) 

~ WATDI TAII.E OR Q:[ PJ,GE 

NOT&!' TIU' ~OGOF ~ACI" OOllUCn()N:; $HOI.YII Hr 111'0N ~ 1'$()M y AT n,r :.,>r()AC 11()111~ OAml!NCII I ()CATION AUO AT TIii" ().\ff' NOCA11'0. 
rT GN()TWARRAWTCO Torr RrPRr:.l'!ITATM" 01' ~N'.I 0()1,0fl~ATQTWRlCXATICl'jS AN011un. 

-w~ 
a:-
~~ 

i~ 
0 

---



PROJECT NO. 07465-32-01 

ex: TRENCHT 6 ~w -,. t "" ~ ► ~ 
cc.1•111 8 ~ :;cJl. .. rn-iS iii,.. 

if 8M4'lE Z"-N 
.., 

~ ►~ W<,> 0 0LASS ELEV. {MSL.) 60T OA TE COMPLETED 03-17-2005 
ai~i 

OCL '""' '40. :c 
5 :, (\.CGS) >--0 ex: ~8 a: EQUIPMENT JD 555 TRACK HOE IL CIC 0 

0 

MATERIAL DESCRIPTION ._ 0 
.l '·1- COI.UJ\lUM 

._ . I 11 u."Olle:, moi.st, clut bl>-.\11, Sdty SA ND ... 

- 2 • 
I t. ,. ... 

I • I t.-j. SM 
... - I I I ... 

t - .. -
~ -

--------------------------------- ~--- ----- -----Still, 11 -..""'1, rccldlfJ, hmwn, Snndy Cl.AV 

- - ~ 

~ 0 
... 6 -

C llANrTIC ROCK 
... lh.""tv --· .. -1 In n..-.l,·~••.a.. '".,.1, r;u Jt. '-111 IC OIV"V 

TltE.'-(;1 I Tl:lt \ilNA 11:D AT 7 FEET 

Figure A-£, 074f.WHI.GPJ 

Log of Trench T 6, Page 1 of 1 

SAMPLE SYMBOLS D -~ lNWOCf'.sv\A 

P.I - Ol~DC)llMO~JU 

IJ - SrMOAAO PE..aRATIO', TUT 

IJij;J -· CHJ-'fl( 8M<f\.E 

■ OM'- SIM'U:(\Jl,C)fST\JflSEO) 

.f . WMER TNIU: OR8llP.Volt 

NOif:. 1HE LOO OF 8U88UIIFACE ()()t,'Offi()h:, $MOW'! 1111111:0N Alft.lt.S Ol«.Y AT n£ 8PEORC80ANG 0A TRl:Nt>i IOCATIOl'I »IJ AT 11£ DA.TE DICATU> 
II IS NOT w~m TO BE Rrl'R""'..CHTATM" 01 ~NCE. CONDITIOMI AT OTtE.R lQC\'110N$ /HI IMS 



PROJECT HO. 07466-l2.0f 

~ 
TRENCHT 7 z ~- j;z 8 

0 • 
01[1'1)4 SOil 

.=:z:t 
I'◄ 

SAl.lA.E _, ! !~~ ~~ 0 Cl.-.:.:i ELEV. (MSL) 604' DATE COMPLETED 0-3-17•2005 ,en t,IC) l: z w;;;o >!!;. .. :::> f\lX:11 za!~ ::I g ct 

EQUIPMENT JD 555 TRACK HOE ~ - 0 
(!) 

MATERIAL DESCRIPTION - 0 
·I '·l ALl,UVlu;\l 

- - I I I Loose, mc:1ts1, clarlc bm-..,11, Siky SAND, with Int« cl~ -
- ~ - I t. 1· -J f I - - l i l -
- 4 - :I 11. -

l 1· ... ... -
-' ·t l 

6 .. ... . 
I• I • 1· 
I • r - - :I. ·l ... 
"I' i ·1 .. 8 . 
: I :-1· 

... 

- - :I ·l SM -
- 10 -

:r-i ., -
, I • I . t ... - - J-1-

- 12 -
-,_I l -
:1 :- ,. 

- . -:I. -l 
- 14 - -i-.1 ·1 -
- - : I :-!' -Bo.:ouics mQd1um JeMc nnd bto\.11' belOIN IS feet -

:I- ·l 
- 16 - :i.t I -

- - : I 1• I .<:,-,~~•l t...A f,..d, n,nnj1i,- rn,½ - .;,t, ,..- J I I?. C. r ..... 
. . -

.1~ 
TREXCII TER.\tlNATED AT 17.S FEET (Llml1 ofh.dtlac) 

Figure A-7, 
Log of Trench T 7, Page 1 of 1 

SAMPLE SYMBOLS 
0 .. s.wP1.1~ ui.sucaW\A 

181 00'1\/Rtn) OR 11M; :'..WSU 

I] _ $TA.'40/dl0'6XETRATIO.«TE8T 

. Cttl..M< 8A\fl£ 

■ OllfW 5AIM'l.r fUM)ISIIAG!tO, 

_y WMUtlM!1£ ()fl 8eff'NJIE 

NOIE. THE LOO Of SOOSURfM:1£ ()0N0IT10N$ !;lw:,NN ttt:Rt()N 1#\JliS CN.Y AT TI-E 6f£Cmc 9011NO OR TROICH lOCAn()II ».OAT Tle M11: NllCA.11:0. 
1118 NOTWN<Rlo'lTEDTO DC RSPIU'Sf NTA1M 0, SUOSUflfACECOtOTIONS Al OlHERLOC\llON!iN«> r,vr:; 

w~ «-
~!z 
u, W 

g§ 



PROJECT NO. 07465-32-01 

8 i 
TRENCH T 8 Zu1-

ii CICPn. ~~ij 
8,Ujfl.E § 

SOil 
l'I i ClAS$ ELEV. (MSL.) 614' DA TE COMPLETED 03-17-2-005 i~o ~o 

fl:l:t HO z >~ 8 I\ISCSI ~;~ :J Ir 

ffi EQUIPMENT JO 555 TRACK HOE C 

MATERIAL DESCRIPTION ... 0 
I '·l Al.LU\'IU\I 
I l.oo,t. moist. d.st1< brown, Stll}i SAND, w,th l111CC cloy ... ... - J ., '· .. 2 - -If I la 

J I· ... - li l ... 
.. 4 - I t I ,_ 

Til-1 . t . 
:l • 1· ... - I I l 

... 
... 6 - :1 :-,· -
... - .I. ·l i-

-i-.1 "I ... 8 • 
: I t· 1· ... 

,.. . ·I ·l ... 
l I I SM 

,.. 10 -
:·1 t- 1· 

i-

-R0t01nc1i rn.Y.11ecl 'lPY ~td brown with in01.l.1:SI.'. iu clay conLcnt lido,\• 11 ro« ... ... - :I- • I· 
... 12 - l I l '-

:·1 :-1· ... - ... 
:I 1· 

• 14 • 111 -
:· I :-1· ... - -.I l -SOme4~lt 11111 ~~cl rircw,1 hdmv 15.S ft1et 

,.. 16 - I I l -
- - I 1. 1· ~ 

i!1 
18 ... 

T'Rl:)1(.1-f 11:l~HNATED AT 18 H!El 

Figure A-8, 
Log of Trench T 8, Page 1 of 1 

SAMPLE SYMBOLS 
D l",JMOUIC; ~t.~Ul 

II .. Ol!lfUflllfO Oft 61,0 SNoll'U: 

IJ 8TAXOIJU>flE).E'fAATJOOTE8T ■ Ollll'f' S-f \U,-'IOtST111l11Ull 

~ WAlrfHAUll. on Stu •ACE 

NOit:. IHt lOC Of SU!IWIW/a. 00tfllfrl0k8 SHOWN HEREON i\l'f\.lES ~ V AT tJlE SPEOAC IIOIING 011 TRr 1111;14 IOCA t10-'I AAOAT lit: D.Alt: IHOIC.ATOO 
If l!I HOf WAARAXTED TO 1!£ REl'llf86'1TATM: Of ~M)E ~1Tl0'18 AT OntEIR UJr.A~H#O TM'!; 

w~ 
a:: -
~Ii 

§~ 



PROJECT NO 07465-32-01 

« TRENCHT 9 

~gi~ ~ wl 8 ~ C(J>'T)t SOL en - 2~ ~PlC ~ 'Z ~ 
II( ...J 

1-:i,, ~~ ~ 
0 c:u.ss ELEV (MSL.) 641' DA TE CONPLETEO 03-17-2005 I! ICCT NO 

i ii§ ► !:. l\JSC$t 
a: J 

EQU.:PMENT JO 555 TRAa< HOE ~ I!!, 0 

MA TERIAl. DESCRIPTION 
I- 0 

~
~ur COl,1,U\'TUM .. - l co,,;,:, nlOO,l, roddish b11Y>\T\ Sllly,CIA)'cy SJ\ND ... 

... 2 - v½ t-

ITT
Vi ... - KJ ,_ 

... 4 -
1;mJ. 

D«uc00 i;...:d1u111 ltcme en CV-1lM! bdow -l fo:t ... 
SM~ 

) • - - i ,-

IS • ~
X.r,~ 

•Btconie. «it~ rd d.ur.p bl!low 6 1'«1 -
~ ---Mi<u~ rn:nd ""l b.:low 7 6'cct 

- - ... 
- 8 - /0'1' 

f + GRAl~n'IC' ttOC'K 
\ I Ir."""° w,.-..,_, ~'" ,._4 ,,.1~1 11 \~~ l'::D 4NITTC l:lnr'K I 

TR8'0i '11:.RMINA Tr:.D AT 8.S F'Et' I 

Figure A-9, O'l~I GPJ 

Log of Trench T 9, Page 1 of 1 

SAMPLE SYMBOLS 
□-SA.l#\.N3~:;:;1 u., 

ffl -~()R MG !IA'M\.E 

(] ST~ l'blt:IRAOON TEST 

lliJ CILN(!AW\J: 

■ -tlMt.1: SANPU, ~RfltDI 

;f_ - WA1ERTARCQRSC l l'M:t 

HOii:. TIE lOG Of SUllr.ulll lof:r. OOtO'llON:i~IO'IINt!Uft.OI, N't'tJESCN.V AT,W ~ClflC l0flNI OIi TR£NCHICXATOI MOAT l t!E OATE ll'OICl<Tf.O 
IT 19 NOT WAARANIUI 10 flt REPRESENTATr,~ o, ~ACE OONlfflO'l'.i AT 0111011.<>CATIONSNCI T'IIIC:; 



PROJECT NO. 07465-32-01 

8 
ffi TRENCHT10 

DEPTH ~ 801. 
t4 :.IM'U: .., ~ 0 <llAU E:LEV. (MSL.) 618' DATE COMPLETED 

FEET ~ :z: ;;=: 

5 :::> (!JSC:$) 
0 
a: EQUIPMENT JD 555 TRACK HOE 
0 

MATERIAL DESCRIPTION .. 0 
J '·I· ALLU\IJUM 

,.. - li l Loose. mo1!.l !O w,:11 dmk brown, SI~ SA1' I), nuh MllllC cby 

,.. 2 - :·1 t· t· 
,.. -

.-11 1 
J.t l 

X .. -1 - · I • 1· • l\finor ~ nt 4 feet . I .-1. l .. . 
·1 ' 'I 

- 6 - :1 t. ,. 8N:<1rncs rmdiutlt clmi.:. 1oo«kd bruwn a1IIS pay~ 6 iec:1 

I : I f:1, 
SM 

,.. - l.l ·1 
... 8 - :·1 f · 1· TIO-I 
,.. - J ·l 

·r.1 I .. 10 -
:·1 t- 1· 

•&cucn:s ~ al 11 fttt ,.. - JI I 
,.. 12 • 

·t l 
+ + C.RANfflC ROCK 

... + ltr:-1+.• 1\~-· ft-U • --·" 110 ANrTIC' D I V'II' 

TREt-"Ctl TERMINATI:0 AT IJ M~~r 

Figure A-10, 
Log of Trench T 10, Page 1 of 1 

SM<PLE SYMBOLS 
0 .. ~ UNS•1ccusn, .. 

M ·- OISTUIUIEOOOMO 8MlfU 

I] . 8TA'illk<IOP611ETAATIO'H68T 

'1 Cll~~ 

aw~ 
~~t;: 
~ti;~ 03-17-2005 ~ ;;;O 
~~! 

... 
,_ 

.... 

... 

... 

-
1--

... 
loo 

i--

... 

NOlE. n4: LOO Of SU8SUU'ACE ca«>ITQI$ SHO'l't'tl 1£REOH N'f'llESON.Y AT n.: 9"CClflC QOIING OR mrnci, loc:All0N AH DAT Tm 0...11:. NDCA1t.O. 
IT I! NOT WAARAXTEOTOBE REPIIESENTAnVE ~WBSURFACE 00Mlfl10N$ AT omni l,()C'.lil!Ot,G NllJ lWI !: 

ii 
wit 
a: -

~o 
;?Ii 

~i >-~ 
a: 
C 

110.0 12.9 



PROJECT NO. 074~·32-01 

cc TRENCHT 11 Zw- ~ ► L.I 

~~~~ Ql"PT11 8 ~ $QI. ~~~ S.WPI.E _, 
~ 

.,_ IP 
0 CL.M$ ELEV. (MSL) 631' DATE COMPLETED 03-17-2005 ti Cl) g "'O 

I U T NO :c ;,c Oe;_ 

~ 
:J (!JISQlt z;-' ~ ~ r e. EQUIPMENT JD 555 TRACK HOE 
C) 

MATERIAL DESCRIPTION - 0 J ' ·l A IJ ,UYJU.\I 
,_ - 11·1 l..nosc, moist, d.lrk brown, Silty SAND. with uacc cloy ,_ 

- i - :·I i-1· ._ 

,_ . :I t 1 ... 
lt 1. 

,_ 4 - : I t I i-

·I. ·l ,_ - I I I 
... 

- 6 - ·1 t. 1· ,_ 

:-1 I I 
S).i 

- - ·r I l 
'-

- 8 - . t -13cxonu o'ledium den~ .wi ~•loci bro-.m and i;r,1y below 8 fce1 -
: I t I 

- :I -1- .. 
111 ... 10 • 
:°I !· 1· 

... 

I- - :I. ·l 
,_ 

,_ 12 • 
·1 I ·1 

I • • 
i · + C:RA~1TIC ROCK 
+ Highly \\'t.lthcmi, g,.11)'. modaucly w<-Jk GRANITIC ROCK ,_ - I t-

,_ 

- u + 
11lENCJI ·11:RMINA'll'J) AT 14 FEET 

Figure A-11 , 
Log of Trench T 11, Page 1 of 1 

SAMPLE SYMBOLS 
Ll SAI.IOUl,G ~l::.S, \JI. 

ll3i 01:JT\.AICDOlt lllo0 !..Wf'\J! 

I) . STMONmPOETAAllONrn.T 

'1 . CHUIU( &M/IU 

■ . DIMM: SM/I'll: (\.Mlm\JR9EDI 

Y, . WATEllTAaE~~ 

NOTE. THE LOO OUUBSlfGrt,c;t ()()KOIT1()NS i:HCM•~ H!AI<~ I\Pf\JES 0'4\.Y AT TllE SPECAC (l()AIM; Cft 1Ae.NC:tl LOCAllONNI0AT THE ~TE NOICATO) 
rr r.l 'IOT w~ TO tr RI !W:stHfA1tll. Of Wll<.J.ffM:E OO"IOITIOlfSATOlKR lOC'.ATl()IC!: MO ,uc.. 

&! l 
~~ 
~~ ~o 

<.> 



PROJECT t«>. 07466-3:2-01 

a: TRENCH T12 z~- ~ wl 8 ~ 0 • 
DEPTH oo«:. l!i ii, -=-

Ii :;Mll'lfl .. :;cl.. 
N 

_, 
i Cl-A:.:; ~(-! 

KO ~ ELEV. (MSL.) 638' OATE CO.V.PlETED 03-17-2()05 
FEET 

5 ::> \\l!X:$') z:3m ►~ 

~ 
a: 28 

EQUIPMENT JD 555 TRACK HOE ~a:- Q 
C> 

MATERW. DESCRIPTION ... 0 ·l 1 l Ll.l1\f'IU111 

... - ·r i l loose, mols,. d."lltt tlrl)',,n, Silty SANT), wi1h ~me cb.y ,_ 

... 2 - : I }1· ~ 

... - ·I fl- ... 
_l.t l 

... 4 - I t '--

I :1. -l ... - l 1 ·1 
... 

- 6 - : I i-1· ... 

- - ·I ·l ~ 

l I I 
I- 8 -

:°I !· 1· ... 
SM 

- - J ·I· .. 
11 I - 10 - :·, !-1· 

.. 
... - :l ·1 -
- 12 • J.: l ,Beoomes medium elem.: 1111d moltbl brov.n Md gr,i.y below 12 feet -
I- - , I f I -.I l 
- 14 • I i 1 ... 

• I l· t· ... - ... 
I ·1-

1- 18 I i..:t. 
TRENCH TEf~1(}1ATED AT 16 Flltl' 

Figure A-12, 07,4C,il,.l:J~1.(lPJ 

Log of Trench T 12, Page 1 of 1 

SAMPLE SVMBOlS 
D . SNJPU'IO INU0CE.88f\Jl 

~ 001\JR9£0 OR SAO WIRE 

■ Ollr<'E 8-WPlE (I.N0<,1')'11'110) 

.J: WATrRTAllU CR~ IPJ.« 

NOTE llE lOO Of ~.ACE OOIQllONS l?lOHN IER[()tOPPllts<lN Y AT TIC' ~Cll°IC QORNI, 011 TRINCII LOCAl10N AllOAT Tl~ Ol<lt IIIOCAltO. 
IT 1$ HOT WAAIWITEOlO DC RFl"lltaNTATM: OF ~RFAC;C 00M)fll0N$ATOnlfR l«..ATIOK-:; /4>1l 1UUS 



PRQ.ECT NO. 07485,32-0t 

0: TRENCHT13 §W- ~ 
DEP™ I ~ ~ ffi 

.. ~~ 00'7 

&AWA.E ~ 
zu. 

"' 0 ~ ELEV (MSL) fW9' DA TE COMPLETED 03-17-2005 
.... l!l~ 

HQ z mffl 9 FEET 

R 
~ ~~ :; 

EQUIPMENT JD 555 TRACK HOE 
d. a: I!!, 

MATERIAL DESCRIPTION .. 0 l '·1 ALL U\' IU.\I 

... - i-. l I Loost. a'IOi)I, ll• k b<owo, SllIy SANO -
- 2 - :·1 :-1· -

J ·l 
- - 't I I -

- .. - :·1 i· 1· -
J ,. ,_ - -r'1 

I-

... 6 - :·1 ! 1· ._ 

... - 1:l (I· ._ 

8 -
J ·t I -... I ·I· SM 

I• r 
.... - :I- • I· -

t 1 l 
• 10 -

:·I i· 1· 
.. 

- - .. , .,. ... 

- 12 - 't .11 -
:·l i-1' - - -:I -l 

... '" -
I .t ·1 -

- - :1 :-,· -Oo:omu ntOUIN brown nnd guy b(,l(mt IS fM -
:I- ·I· 

- 18 -
.J:-i ·1 , 

I + CllANO'I(' ttOCK 
\ 1n d....,.lo _.., ,.....,,,,,.._r.u•wmc ~(!£'.It I 

TREl\'CH TERMINATl:.O AT 16.S FEIT 

Figure A-131 

Log of Trench T 13, Page 1 of 1 

SAMPLE SYMBOLS 
D .. ~ UNSUOCESSFUl 

181 - Dm\JRSEO OR 81.0 SM/RE 

I ) GTMOAAO"'hlll'RATIOHltSt 

iiJ Q l l,l..'11( ::.UUU. 

■ .. Df<IVE So\l'R.E (IJIOSTUWO) 

'It W"TCR TMIU" OR :;r-PA.QI' 

N()ln· nu l.OCClf' St&URf'M:ECONDmOl!S SH(1,\'fl HE!lEON.v:iFUl"Soi-Y "T nc :>.i•~c IIOIU..OORfREl,CHLOCl\110!< II«) " T 1)4' OA11'NXA1fl), 
If G NOJWAIIIIIWIIEO TO OE ~SENT"TIVE Of ~AOC C:(NJITIOH:. Al Oll~ltlOCATIO.'ISAHO TM:8. 

~l 
;i 
o z 
::13 



PROJECT NO. 07'46S,32.0t 

a: TRENCH T14 
8 w 

I-
OlP1ll i S()a. 

SAWl'!.I N 
.., 

6 
§ 

Cl>.$S ELEV. (MSL.) 662' DATE COMPLETED NO ; f'EET 1\18CSI 

EOUlPWENT JD 565 TRACK HOe 

MATERIAl. DESCRIPTION - 0 
-'J Y.,t COIJ .UVIUM 

- - ~;nVi ~ moi.s1, <Wk bc-m\t>, Silty,'Clro)\!Y SAND 
~y~ 

- 2 - rf·,r 
Y.f. - -
~~ 

- ,4 - II 

,- - ~¼~i,r 
f..r.t SMISC 

'" G - 1;,l-?•i. 

,- - l~W.~,,; -Dte0111C:1 dmsc and llcown bclO\\ 7 feet 
Tl4-I ~ i, 

,_ 8 - I 

[.I ,(" - - fil -Vt1y dime\'. VCoct-"l.l bcl~v9 feet 

- 10 PRACJlCALJURISALAl 10 IIElf J' 

Figure A-14, 
Log of Trench T 14, Page 1 of 1 

SAMPLE SYMBOLS 
D 8NIPUKO LtlWOCtsSFUl 

181 Ol8TIIA0(0 ()A OA(j !WJPU. 

:iTAKOAAO~lAATION'ltSf 

:z~ - ~ w iii' 0 • 

.... !-~~ '°-:- !i ;;cl4. 

~~ 03-17-2005 ~i g~ zfil~ ►~ 
a: 

~a:- Q 

-
-
-
-
._ 

... 
... 

12S6 9 1 

-
... 

CJ'/~1.Cl'J 

■ .. ORI\~ 8No/Pl.E \\ffl)lil\.lRIJl[OJ 

'Y WATERTAmf OR!ilCrPJ,c;t 

N01E THElOO Of' 8~1\Ct OO!fDITlOIC5 :;140WH tt: llfc»I Al-~\Jl:S C.. V 11.T IHE Sl'EOflCflOR.NOOR TR6KCH lOC/1.llON 11/lOAT TW QATr l.'IOICAff O. 
IT IS I.OT w~ TO Ill" Rtl'Rf r.r NTll.l\111 OI ::U11$1.#11Ct. co«lll'O.'IS 11.T OTIER lOC/1.llONS NC> T",11:8 



PROJECT NO. 07465-32-01 

Q: TRENCHT15 
8 ~ DEF:M ~ :.oL 

N 81,6,F\.E .J 

~ ~!, 0 ELEV. (MSL.) 658' DATE COMPLETED JII f lfO. :z: 

5 ~l 

~ EQUIPMENT JD 565 TRAa<. HOE 0 

MATERIAL OESCRIPTIOH ... 0 ·I ' .1. AI .IAJ\'IUM 
... - ,I t I 

Loose. ID0d, dJtl: lll\YM\ Slit)' SANn 

... 2 - I• I f I 
·~ • I· ... - -r.1 ·1 

... 4 - ·1 t 1· SM . r 
·I ·1 - - I t l 

... s - I t. 1· 
f ... - U ·1: 

I + GJt.A,,n,C llOCK 

8 -
+ Highly"' c-Jthc:,-cd, brown, mndmucfy \\nl CiRA1'7TIC: RO< 1' - i .. 

... + 
TRf}\'Cll lT~UNA 11:D AT 9 Fl-lff 

Figure A-15, 
Log of Trench T 15, Page 1 of 1 

SAMPLE SYMBOlS 
II Ollll l.fet0Cft811()8NIP\£ 

IJ ITTMOMD l'tl'-lllAl lON lEST 

liiJ OfUIIK~E 

Zw- i~ ~~t 
ai"' ~'- 9' 

03--17-2005 w~g 00 

~~ ~en_, 
t&!e. 

,_ 

,-

.... 

.. 
,_ 

.. 

.... 

• QR."Jl ~'Ll:(\H)61\JWO) 

,J'. WATt:IH T"'8LEOASEEPAOC 

'IOlt THElOO OF&JBStffl,QI' COI01fl0t8 SHOWlf HUIEOH APl'U:30K\VAT Tt1L Sl't.'<»IC80Rl,OOR TREN<>t l.OCAllONN◄D AT me 0-.l t tl()IC.t\TO). 
IT IS 'IOT WAAIWfTEO TO n1 Rll'M:SL .. TAT t~ Of weaffACE COIOll~ Al OlttR I.OCATlOl;S ~ lll""" 

~l 
~i 
:::.o u 



PROJECT NO. 07466-32-01 

8 
ffi TRENCHT 16 

IH ~ ll!l 
Dt.l'Tlt ~ ~ <I) --:-

i:?~ SM4't.E ~ m"' ... ~ ClASS ELEV, (MSL.) 663' OATE COMPLETED 03-17-2005 Qq B~ Ff£f 
•I(). ::: z 

ffii~ ~~ ~ 5 4U$C$') :,:o 
er EQUIPMENT JD 555 TRAa< HOE ~ e <.) 

(!) 

MATERIAL. DESCRIPTION ... 0 
v>/.} COLUJVIUM 

,.. - {/, ~. 1110tst eo "'<1. Rddish tirwu, Cb)-cy SANO ... 
,.. 2 - v.// SC ... 

/ / 
,.. - / /_, 

I GRA.'HTlC ROCK 

'1 - + Hll;hly \\'<:llhOfcd, I ~l)'\~e,Jk ID 1~lymo11g ORANmc ... ,.. 
'116·1 + + ROCK 

+ i-... - + + 
6 

+ 
-Sli:#£ ,tt~C u 6 fbtt ... ,.. - 4 + .. - + + 

... 
,.. 8 1 llliNt'll 11'.llMINA 11!0 AT&FliliT 

Figure A-16, 07'"6,&()1.0PJ 

Log of Trench T 16, Page 1 of 1 

SAMPLE SYMBOLS 
0 .. IWJJ'U'IC UNSUCCHSfU. 

ffl . l!l31UROU> OIi BAO SA\<l'\.E 

I) , 8TIHW'll>P£.'eRAl10'H68T 

~ CHIN 8Mlf'lC 

■ c:Rr.,- !!Am'U \\NOISIUIU.lt.01 

;f_ .. WATEfi Tiwt.E OIUEEl'J,OE 

NOii:. 1Hl:L000f Wl!StfftaCClNl'TlONSS+tOWN H6REOOH'P\.IESON.Y ATn.- 9"'CIIIC l1CIRN. OR TMUIClt LOCA110N MOAT ltit: DATE NOICATH> 
ff I! HOT WAIIRAHTEO TO BE REPR6S£HT 1111\E CF 5003UIIFACE 00Mlf110N$ AT onerR IDCA110N$ MO I \11.!l 



PROJECT NO 07465-32•01 

a: TRENCHT 17 7~ -- ~ § I!! 0 • 
Dtl',H ~ !IOI. ,..~-~~ !Q: ~r N 

§ 0 ClA8S ELEV. (MSL) 689' DATE COMPLETED 03-17-2005 ~~ wo 
tEl:t HO 

I -o 00. 
4U9CSJ - 1/)t ►--w er 

EQUIPMENT JD 555 TRACK HOE ~er 0 

MATERIAL DESCRIPTION ._ 0 
1-1 

• I t .UJ\'1UM 
._ - 'l'.l ·1 Very ~. d:11111>, bru~ Sill) SA"D ... 

- 2 - I 1 • I' •Mui« Cl\\11$ below l fees ... . t SI' J ·l ._ - ·r. I I ... 

- .. - •1 t. I • 
+ "' (; llA me RO('I( 

._ - t HIJl)lt)• •'CMhcrcd, 1111, u-cat GRANfTIC RO<X 
+ + ~ 

- 6 - TRFNCH TERMINA'fl:O A I <, H.FT' 

Figure A-17, 
Log of Trench T 17, Page 1 of 1 

SAMPLE SYMBOLS 
[l SAloftlNC I.N9UCC€8!1f~ 

II OISII.Me.DOAOIIOSINFlE. 

I) :;T~ l'tffl.llti\104 r~r 

~ OIUHK 4.WJ'Ul T WATTR TAIIH Olt!Lf.11ACI! 

:-,ore TIE lOG Qr ~ACt OOHOlflOI.$ $HOW'! HERCOH N'P\GON. Y AT nt: ~ IC flClAINO 0A TflENOH lOCAllCIN AHO AT 11 CIA ft. IIIOICAltD 
"1$IIOT \VAAIW<l&O lOIERElflUEHTATrll; Of SU~Aa.OOMJCIIONSAT Ottt.R l.OCATIOl,SNJJ TIMES 

wi' 
~i 
~~ 



PROJECT NO. 074&s.32.01 

-
-
-
-

► ~ 
TRENCHT18 

~~ill 
~ 

CICP'lll 

~ WI. U'I ~ 

Ill SMIPlE ! l4l ili"' Ct.AM ELEV. (MSL,) 698' DATE COMPLETED 03-17-2005 00 
f ff f NO :t z ~~ .. 8 MiCS► ~1~ :I a: EOOPMENT JO 555 TRACK HOE Q. -

(!) 

MATERIAL DESCRIPTION 
0 ?// COLLU\'IUM 

- {0 
~. 11• mottled brown nnd g,ny, n'lyey SANO, -a'ilh tlllCe gnwl -

SC 
2 - ~// -

T l8-J y/ 
- /,// -Vff'J da1>t bdow 3 (0:1 -v_ 

PRAC11CAL REJ!~AL J\ T 3.S FEET 

Figure A-181 

Log of Trench T 181 Page 1 of 1 

SAMPLE SYMBOLS 
D . SAJJiu.ctJll!:\JCCl:SSfUl 

ffl .. 0181\llllldl OR 8.-o8Mf't.E 

I) SW.oAAO PENETIIAllON "!£ST 

a.;,) QfUllt( 5Wl'lC 

• 00M !'.AWU \\Jl,Ol!lt"'8EO) 

:J. W/1.lffl l~ 00 8UPW£ 

HOtf. tttf LOO~ ~Rf.-A:e ()()t,l)(l10f,8 &!OWN H8'IEOII N'f\.lE.$011\. Y AT TIit SPf'CFIC ll()R,l.G (lR 1~NCH LOCA1IOW 1#'1:J AT THE DATE OICAT!30 
IT ti NOTWNUWlTill lO BE REPR8SEHTATM: OF SUOWllfl\CE OO!IO(Tl()N:. AT on R UX:ATlOIC!: ""'° tu.lU. 

wl 
a:~ 

~~ 
:EO 

CJ 



PROJECT NO. 07◄65-32-01 

er TRENCHT 19 %~- t; 8 ~ 0 • 
oerrn ~ 80ll. I=~[;: ill~ 

IN 8N.FlC _, 
0 CUM !._f r.i u. 

i ELEV. (MSL) 691' OATE CO.VPlETED 03-17-2005 00 
FCtT HO 

I ~~ 
~~ s IUSCS'I II)_, 

r W(D 

EQUIPMENT JD !565 TRACK HOE a:: -

MATERIAL DESCRJPTION .. 0 
J '·I COi I.U\'IUM 

... - ·r l l 0cMc LO ,-cry <Sou.:. CU: 11), mOIII~ 8JllY and bil>',\ll Silly SA1'1>. •idl ~'Wile .. 
. l SM a,a,ct .. 2 • ! f ~ • V «) di.ffirult lr\.'IM: '(I.JI 2 foci ... 

PRACTICAL REl'\JSAl. AT 2.5 FEET 

Figure A-19, 
Log of Trench T 19, Page 1 of 1 

SAMPlE SYMBOlS 
D ~ ~ Ul 

ffl lllflUltlrOMIIAICU,ANJ'l.E 

I) :a~f'EtETAATl()Hll :lT 

ii;;I ~IKSAW'lE 

• OOIV"' $1,MJU f\llOSlUAllrO) 

't': WATUI TAll.E OR 5EEPM,f 

NOT\ htE LOO Of' &J8SURJ M:t! OONOff lOf,3 SNQO,\ 'I ►C At.OH N'f\.ES OMV AT TIIL SIP«lrlC 800ll,G OR Tr.I NCH I.OCA ll()N NfO AT n~ I». Tk. tCIIU.T(O 
If a NOT WAAIWl'T'ID 10 eE AS'AESEllf ATM" 01 f.Ull!.\#ACE OOKOITIOHS AT OIHffi l0CAT10113 AHO 1~ 

~l 
~! ~o u 



PROJECT NO. 07~65·32-01 

er TRENCHT 20 
O(P'TJI 8 ~ S()a_ 
~ ;. 

l'C g 0 Cl.ASS ELEV. (MSL.) 667' DA TE COMPLETED NO. % I CI T 

~ 
Mlcst 

::; 
EOOIP\VENT JO 555 TRACK HOE 

MATERIAL DESCRIPTION - 0 
·I'·'!- ALLUYIIJ.'\I 

,_ - 11 ·1 LOO$C, moist. l\!tldi~ bruwu, Silty SAND, w11h ,omc d3.y 

,_ 2 - ·, t 1· 
I J ·I· ,_ - ·r.i ·, 

,_ 4 - :'I t·t· 
,_ - .. , , 1, 

J-1 l ,_ 6 - 1 -1" 
' ' I- - I ·1· 
I 1 l .. 8 - , 1. ,. 

. t SM 
,_ - ·I ·l 

l I ·1 
,_ 10 - I t I 

I -Oam,011al 6-tnf:h mek ~" bdGW 11 feet ,_ - j ·I· 
I- 12 -

·r. I ·1 
:·1 i-1· ... - . 1 t I· 

"" t 4 • J-1 l 

- - : I t t· 
- 16 

·If . 
TRENCH TERMl)lATEJ> AT 16 FEIIT 

Figure A-20, 
Log of Trench T 20, Page 1 of 1 

SAMPLE SYMBOLS 
n $».IPllNO ~ 

ffl . DG1\11U11 DOit IIAoO SM/JU. 

I] S-tAllOAJIDl't.Nl: IAATIO!I fe5T 

~ .. CtU&lC 8AMPl.E 

a~-:- ~ 
.=~ ~ v;..-. 

;;cu. 

03-17-2005 ~ ~ i Wt) 
O· 

z fil ell ►~ 
~ f ~- Q 

... 
~ 

... 
~ 

... 

-
... 
,_ 

'-

... 
,.. 

... 

... 

-
-

■ .. ORM: 81.NPlE \V'IOISTURB(l)I 

Y- WATtR T"IRC OR a'r AA<;!: 

NOTT!: T)e ux; 01 ~/4 CCINOlll()NS Sltl)YrN HtJlfON APfUtiS OM.'I' AT ™ES!'ECIACl!IORNG O!I TRSICHlOC\110N ,.,.OAT rnr W.11' M>ICAffO 
11 l:l NOf WAAIW-ilfO 10 OL Al!l 'IU:!V4l All\lE tY W!!ISOOf /4 CCNlt~ AT OTHSl LOCATIONS NIO ~8 

w~ 

ii 
28 



PROJECT NO. 07◄66-32--01 

a: TRENCHT21 
0r'PTII 8 ~ !lClt.. 

SJM>\.E > 
Ill 

.., 

~ Q.A!IS 

' rr 
HO. ~ 

ELEV. (MSL.) 726" DATE COv.PLETED 

~ 
~) 

EOO~ENT JD 555 TRAa< HOE 0 

MATERW. DESCRIPTION ... 0 
l.!:1 ~ .. TOPSOIL 

~ . -r + \ 1 - • ,..,_ M)WII s,trv SA '10 
4 GRA'lrT'IC ttOCK 

... 2 - + 
+ 

t- lh.f,tlly \\U red, 8fll>", 1ood.!1111.dy wt:1k GRANITIC ROCK 

I + 
~ . 

l 
I + ... " - + 
I + 

•Docom,:s modcrutcty SIJO'tlB ld.'I\\' S feet ... - + 
I ... 6 

TRENCH TcRMl~Kn-D A I' 6 N .. E I' 

Figure A-21 1 

Log of Trench T 21 . Page 1 of 1 

SANPLE SYMBOLS 
[) SNJJllNC~UL 

(SJ , Dlll1Ullflm Oft~ SA.\'FlE 

I ) $TAIIOAIIDl"lhl:IRATIQ.'1 EST 

~ Ou«CIW!f\.E 

zl.lJ_ 
~ 

~~~ Is §i9 03-17-2005 e;, 
~ r Wcl:) 

a: -

I t--

... 
,-

... 
,-

• 0fwr~f\H:ISll.ff!E0t 

1' W Al N I All£ CR 869""'1:iE 

NOia:; ltE I.OOOf &.eatllf'.ACli CCIIOllONS 8HO>.~N IEIIE0H N'PllE$ CM Y AT 1K. !:i't.OtlC e0fullO Oft TRJ::M:H lOCATl()I. #HO Al THla u.\lt HllCAlEO. 
IT., NOTWAR'W'rro TO Ill lltl'flftlP4TATI\E OF 61.NJRF.AO[ C.O,OllCN!i AT OlHIJ\lOCA'llONS/\'C) ~S-

w~ a: 
~~ 
8~ 
:; 0 

V 



PROJECT NO. 074o5-32-01 

8 ~ 
TRENCHT22 

Ui ~ t.:J :it 
OC.l'tH ~ liZ a: -

.... 2!i N 8AAfl.E 
~ 

::,. 
~u 0 ~ ELEV. (MSL) 656' DATE COMPt.ETEO 03-18-2005 i~ fftf 'IO. j: z u.1-b 
~e:. i 

(USC&) !I!: Cl) .., 

:::i r~e. EQUIPMENT JO 555 TRACK HOE C 

MATERIAL DESCRIPTION 
I- 0 

.. i, I 1 COU .UVJUM 

... - ·r I Loose, mois&, rcdclisti brown, Silty, fine to mcdimn Sk'ID, with lnlee ell!)' ,-

... 2 - :·1 ;-,- ... 
.-1 • I· ... - ·t 1 l ,-

- 4 - : I :-t· ... 
:I fl· SM 

'" - '" 
6 

.1.t l_ - - : I ( I -Oocn~ion1114.in.ch ~,r grnvcl Jn.-,. bclO\ 6 feet -
.. - . 1. -l -Bcconl(S ~ ll1u112 ci:11>C below 7 r~-u -li l ... 8 - IJ !1 -J6,ill.Ch fresh, giu;, gn:nitic rock JlmiCnl 01 8 feet (appears to be -o.i1hin -

mntrn:) 
Rr~ AT 8.S f'EITT 

Figure A-22, 01◄~4l,CWJ 

Log of Trench T 22, Page 1 of 1 

SAMPLE SYMBOLS 
[ I fWIPllllO ~ 

II OISTUIUITT> ()It MO $AMA-I 

I] S'r /\.'IOAAI) PUll'TRA TI0lf ltSf 

~ .CK.N(~\.-U 

■ C)llr,,T' 3AM'I r i.\>'COISTUArtnll 

.f_ \YA1LllTA1lll. OM:CtPACI. 

NOif:; IHt:LOC: 0t ~IISU9ACIL 00NOmOHS !'.ttOYIN Ht.lU;C)N MYUI.SOl'C.V AJ 11«. ~CIIICl!OIINCOM TlltHCltLOCAl 0-. MOAT lit a-tt l!IOIC.f.l tA 
ff !SHOT WAAIWllfO TOtll:M l'fU:$tNfA1M 0. Sl.eSUllf ACll C0N01'10ISAT Ollltlll..OCA1IONSN«> l111£S 



PROJECT NO 07465-32-01 

8 I TRENCH T 23 
~~if ~ 

DEPrH 80C (I)--:-

N !'~ 

~ 
~~ ~u, 

~ ELEV. {MSl.) 669" DATE COMPLETED 03-18-2005 
~

Ill< OU 
FtEl HO z -l5 

~~ 8 
~, ~;e 

~ EQUIPMENT JD55STRAa<HOE 

MATERIAL DESCRIPTION ._ 0 
I 1 I· C<>I J,UVIU\t 

._ - l .1 I Mo:!ium dense. r~ btO"M. Sill) S/J\D, with lmea S,-J\d .ad cl.y ,-

.. 2 -
·1 t I ... . I 
J ·I· ._ - ·r I l .. 

.. 4 - ·, •· 1 .. 
• I t l 

._ - t' ,-
1'23-1 '-1 I .. 8 - I ·I t--. I 

._ - ·I ·1 ... 
r I I SM 

._ 
8 - ·r ... 

- -
_, , ,. ... 
·1 l I 

'- 10 - I ... 
.. :I fl - ,:~ ·l ... 
._ 12 - l 11 -Ekcai:ncs dcn1e, ~ w1lh 3 10 +inch :mgu.'u gr:avtl &t 12 fed ... 

·, t , . .. - . I ... 
TIJ.2 I I ·1- 122.9 

... 14 
I l ·, .v ..... ,,1,1r...- --~- . 

l'RAClf('.A1. R~ALAT 1-41-1:cl 

Flgure A-231 

Log of Trench T 23, Page 1 of 1 

SAMPLE SYMBOLS 
D _ 8MIP\.llt0 UN;UC)Cf 1:11 UL 

113' _ DWVfffltOOI\ IIAC uNoll'lE 

IJ STMOAADf"Nl!IMATIONTESf ■ CIIM. WdU (\)t,,l)l31\l'ITO) 

.f_ W f. TEA T ..a£ OR &IT.P.AQt 

NOTt nir, 1«.Clf' su:81.ffl.CE ~OfTlOI;:; :,HOWN ltiU:ON Al'f\.£8 O'«.Y f.T nll' :'.PI O,IC IIOOIHOOR mEIOI 1.QCATl()I, IHllf.T l ttc IM.TE f\OIC,\ltO. 
IT G NOT WNI/WllED TO BE A£ff~.:;n1Tf.l1'1\ Ot !:Ull'...1.#M::E COIOIT10!I; f.T 011 It LOCIITIOH9 M1>111E$. 

wl 
!~ 
0~ 
23 

?.l 



PROJECT NO. 07'65,32,01 

a:: TRENCHT24 ~w--:- ~ 8 ~ DCPn4 :;oil 

!
;::~s f/l--:-

SA.WU: > ;ti.. 
N -' 6 ~5 UI • 

Ho. ~ ~ 
Cl>.:Z ELEV. (MSL.) 682' DATE COMPLETED 03-18-2005 0~ 

,11 r fU:'lC~ z ffi@i ~~ 
EQUIPMENT JD 555 lRACK HOE :t' ex: 

0 

MA TERJAL DESCRIPTION 
,- 0 ~VJ AU,U\!1Ui\l 
,- - loose. moisi d:lrtc ticown, S1t1y,{'IA)'q SA ~o .. 

1,~~ 
I- ?. - ~, r ,-

~f -
,- - ,,,.~·,r.~ I-

ii' ; SM/SC .. 4 - !"" • ., ,-

vl,1'., 
,- - II l" ,-

%)1 
... 6 - ~

/11 -

~

- -------------------------------- ---- ~---... - IAllSe 11> ,ncJ,uii, de11£e, 1110!~ 1cdd1Sh hn>Y.11, ~1Uy, fine 10 mcdh -n SANI>, -
~ 

u·,1h c4y 

... 8 - -
I- - ~ .. 
- 10 - 0 ,-

,- - .. 

0 S\4 

- 12 - ,-

,- - 0 -.. 14 - ,-0 ,- - i -B~ c!lmp nod li2J,1 lwo-,\11 I'll 15 f«s ... 
,.. 16 • + + CRANmC ROCK 

\ Moool11Nu,, .. ..._,~.1 I'"" u.-tt t:RANrn C" lllV"K I 
TRFJ<C"ll 'l'F.RMTNA'Jll.0 AT 16.S FF.F.T 

Figure A-24, 
Log of Trench T 24, Page 1 of 1 

SAAIPLE SYMBOLS 
D ... &INJ'\Jl40 UNSUCX:aSFUl 
ii.If l>IS'TUlDEOOft8"° SMIIU 

I) ... 8TA.'ICWIOPEIIEfRAll0'411:ST 

'2 Clll.N<3AM'l.E 

■ .. OM'E 8.ANl'lE (\J'COl!l\JRBB>I 

.1'. WATCRTAOlCOIIUUPMIE 

NOii : TIC lOG ~ 0011$1.,RMCf' 0C)'401'1QtS !;IIO','IW 1.-11cONAPA,JCS ~y AT n4r ~QRC IIOIING 01R ~ LOCA110N MUAT THI" QATt; MMCATCO. 
If ~HOf WAAIWfflO TC>U Rl'Pm':';r Nro\TM: 06 S&.Gr.URAAQ; CQNOITIC)'IS AT OTllOI L()Cl\11()1.":; ~ TWt:, 

-~~ 
~~ 
~e! 
~a 

<.) 

----



PROJECT NO 07465-32-01 

er TRENCHT25 211)- ~ 
P'TH I ~ ~ ~t: ti)";' 

IN ;A.LAI :. 
~ ~~ ai"' 0 o..A$$ ELEV (MSL) 6'86' DATE COMPLETED 03-18-2005 00 

ft_tt NO z -~ ~~ ~ 
lUSCS) f/) _, _, r~e EQUIPMENT JD 555 TRACK HOE 

MATERIAL DESCRIPTION ... 0 :I I I COi 1,UVTUM 
~ - r LOO$C, moi$1. cbrit brown. ~lly SA.'10, with~ c:b) -SM 
... 2 • . l ',. 

+ ·I GRANITIC ROCK 

~ 
l HtD1ly \\~lhcn-d lu 11.iockrarcly waithcrcd, llm, \\'C'B to 1110dcratcly \\'tl'I\: - I--I + GR.AmllC ROCX 

... " 
I 

Figure A-25, 
Log of Trench T 25, Page 1 of 1 

SAMPLE SYMBOLS 
D - S.WP\.NO Ul'ISUCU:ZfU.. 

ffl .. 041\JA(;iO OR IWl !IAIAf. 

·1~ 1- C,I TI!RMl'NJ\TCDAT-11-1£1 

I] - STNCWIID PIV:11tAT10'1 I EST 

lli,.! _ c11uN<:.A.W1.t. 

• h ORM. !'..Wl'l.E~'IOISTUR8EOf 

~ WA1t:IU~Oft8EU>,\(jl[ 

NOTE TIE lOG Qtr ~A.Ct;.OOM:lmOH$ SIIO'NN IIUlt.0H~ON.YATllE$FVC,,ICIICINNO 0A TREH<:ltlOCATIO'I AAOAt ttt.OATE IMllCATEO. 
IT IS OOT WAARANIU> TO BE ~NT All\\: OIi' SOOSUIU'M:f. caoTlO'tS AT ona A LOCA1101.s H«J T'lll:8 

1l 

ii 
:::i8 



PROJECT NO. 07465-32-01 

> ~ TRENCHT 26 ~w..,. ~ 
0fPTll § < SOil l~i ti)-: 

N :iMll'\E ~ ail': 
0 ClAS3 ELEV. (MSL) 68-2' DATE COMPLETED 03-18-2005 Qi fEET 

I,() :r ~le 5 ::> IUSCSI 

~ 0 a: EQUIPMENT JD 555 TRACK HOE CL 
(!) 

MATERIAL DESCRIPTION ,_ 0 
. l 11- COUAJVIUM 

... - r l Loo:s.:. ir--. duic bl'0\\1', Sil()' SAl'-D -
I ' ,. SM ... 2 - • I r -;\h111111:l111 l t {) 4 ,,.,.,. :1•111111:lf • nwd -11 nlxwe ,,,,11r.1"' 

-
+ + GRAi\1TIC llOCK - - -I• • I I ighly w~uhcrcd 10 n~ly wellhercd. bronn.. modcrudy "-c¥. 110 

·• 
+ + modcr-mdy W1lng GRANITIC ROCK - - I -
+ + - TRfNO I TEllM1'lA TED AT S FEET 

Figure A-26J 
Log of Trench T 261 Page 1 of 1 

SAMPlE SYMBOLS 
D . :'.ALl~UH~~Ul. 

l'J .. 0181\.fletOCll!tBAOSN.ll'lf 

I) . STNCWID l'UC.TAAllOHitJU 

~ . OtUt«&AAll'lf 

■ . IWVt~~Ol!ifURIIEO) 

~ .. WATm T.-SU: ORSEEIWJE 

NOTE; THE lOOOf' 8Ue<J..Afllt:e OOOOITIOMI SHC>Wlf ~ Al'f'UES 0-<l.Y AT THE SPECFIC BOR1'IO OR TREM:H l.OCATIOI< ##J AT ntE D,\TE Nl!CATEO 
ITl8 NOf W~m TO BE R9'f<E86H'TATflE Of SUB<.J.ff /tCE CO'«llTlOMIAT OTHER LOCATIO'IS t.11011\ES 

wg 
ex:~ 

1~ 
0 



PROJECT NO. 07-'65-32-01 

8 ! TRENCHT27 
a~ --:-

~J 
w~ 

OO•TH 90t.. gi=~i 
er -

~PU 

t 
;: r!~ IN C 0lA8S ELEV. (M.SL.) 660' DA TE CO\V.PLETED 03-18-2005 ~~ ~u ~! FUT I~ ; ►~ \VS(:$.) 

%~!ii ..J ~a:-- er 
EOU:,PMENT JO 555 TRACK HOE 0 

MATERW. OESCRIPTION .. 0 
..i '1- ALLlI\'JUM .. - 111 l.uoe.:, llkl45'., ttdd11h lxown, Silcy SANO, ~'Ch tr.ace cby .. 

~ 2 - : I : 1· ... 
.. - ·I (l .. 

.l -1 I 
~ ◄ - I ·I· ... 

·1-r -'I· ._ - I 1-1 -
._ 

6 - t,. SM ... . t -RC<l01fflCS mcdi1.1:11 ~ to &n,c «ml d.lmp w11h I M 2-in<A gnm:I 
... - 1-l ... 

'fl7-1 f I 1 116.-1 12 S 
._ 6 - I 1 • 1· .. 
- - I•. , f •1 ... 

I l ·1 
'- 10 • • I ... 

• I t I ... - J. I -l>iffi<:Mh trenching ... 
._ 12 't + CRANmC ROCK 

\ I Hold,,, ••-·••••A•••I ... ~ .. 'l""'°'"•"'lu \\--" (ill 4 "{fi(' D/'V'II' I 
PRA("Tl('..AL Rl!f1JSA1.AT 12 FEET 

Figure A-27, 07~0IOPJ 

Log of Trench T 27, Page 1 of 1 

SAMPl.E SYMBOLS 
0 _ !U,M,IU'fO ~ 

1!11 - DmUIUIEO Oft 8'-0 loWA.t 

ll ffAMWU)JUC.IMA!lOtHt.ST 

liiJ CHU'II< &wl~E 

• Df<JW':;AMP14UN:IS1~, 

'!. W"TIR 1AIIU OU SEU'AOt: 

NOT'C mr I.OG()II ~IIPJoiOt; 00.-IOITIOIISSHO','lll HERrON """'-'l":;(N.Y AT 1Nt S,'t()tf1(; 80R»IO()R'IRENCH LOCAllONNIOAT mt. Oo\1t:NllCA1EO. 
IT NOTWNJIP.NIICD lOl!E Rfl'RE80fTA'IIVE 01 ~ACIC: caC>tl IOH5Al OtttA I.OCATICNS A.'1> l1'4E$ 



PROJECT NO. 07465-32-01 

a: TRENCHT28 ~~- ~ ~l I ~ 01".PTH ~ i= t (I) .... 

8N.f'\.E ~ ~~~ z u. ~i ,. 
C ca.AS, ELEV. (MSL.) 620' DA TE COMPLETED 03-18-2005 ~i.; 

I T HO. 

i w-~ >- !!;. l\J!CS) zfila! er ::EO _, 
EQUIPMENT JO 555 TRACK HOE ~~- 0 (.) 

MATERIAL DESCRIPTION 
~ 0 

V , .,~;t Al ,1.U\'l lJ;\I 

~ - ~ I~ d.1mp IQ n~, \V'f dntk brown, Sil()1'Cl11yc.y SANO .. 
128-1 .. 2 - ~01 ... 

~ - f.t.~ .. 
Jr} .. 4 - ... 

... - {~ SM'li<.: ,.. 

X,r.~ .. 6 - ~ ·.r -l:lccocnes lllill~ twl>wn, C.1ayey SAi\ D, v.11h 1nCC pm'CI ot t, Ccct 
.. 

.. -
)1m 

,.. 

,.. 8 - ~ ... 
.. - + + CRANmC ROCK 

+ 11, .... 'lv ,,.,,,,.,.,.,., ' " " ' uw<>l> 10 . 
"'....t, t:R.ANJTIC IU'll"I.'. ,.. 10 

TRl:-;l\"CH TF~\ilNATF.O AT 10 .,_~, 

Figure A-28, q/~IOPJ 

Log of Trench T 28, Page 1 of 1 

SAMPt.E SYMBOLS 
n SAUPU'IO U"8UCCE88FIA. 

~ 0131\JROIXI OR OAG llAYPlC 

I) aT~~PeETAATIOHTEST 

Iii:) O IUI« $M/PlC 

■ . Ol'f\ll: SAIRE (IJIOSTU<IIED) 

Jf WATCR TAil.€ OR SC~ 

NOre n11 lO(;()I' !iUI.WRl'ACI ()()HOC~:;>,0,.-llflll"Rf()lf-.r!;()Hl,V AT mr :;l't'Cf'IC ll()Rl!CG()RTR(Nc;HlQCAT'l()HN-C)AT 1K" llo'Tr IIOCA'TtO 
lfl$ NOf WNIJUNrtD TO IIIRl:t:11 KTAll\1" ()I !;Ull:UVACI Cl()!C)trl()ll:; AT Ollt'ltlOCATICN:;Ac'Cl)tl\11'!', 



PROJECT NO. 07466-32.()1 

ffi TRENCHT 29 a~~ ~ >-
c,IP'Tll 

~ 
~ - t v;--:-

&U/PlE ~ 
$011, ... m~@ .c I.I. 

'" ~ ELEV. (MSL) 634' DA TE COMPLETED 03-18-2005 ~~ we,; 
NO. 

O · 
UCI :t >- !!;. 

~ 
::, (Vl:IC!II z~s 
~ 

a: 
EQUIPMENT JD 555 TRACK HOE 

~a;-.;;, 0 
C) 

MATERIAL DESCRIPTION ... 0 

VJ -' 1.1,UVI u;\I 

- - I~ d.imp 10 ll'l(ml, ,uy d.llk brown, S~y(l:ryey SAl\1> -
- ~ - t~~ -

- - iJ; -
- 4 - ~ 

-
... - St.tfSC ... 

.. 6 • u~ ... 

~ti:~ ... - ... 
.. 8 - ~I 1 

I . GltA,'ffl'IC ROCK 
I Hlnl1lv Wt':'llhNNI • mv '-'""'-'" 11n · ,,~,1, nDANTTIC' RO<"K -

Figure A-29, 
Log of Trench T 29, Page 1 of 1 

SA.MPLE SYMBOLS 
0 . WJPlNG u11suca:;sn.,. 

if , 0:.1'111111'11 OR !WI SA.\IA.t 

TR0\CII TERMINATED AT 9 FEET 

I] !►.I~ J'6KElRAll0'1 T68f 

(i;! .. ClllH<SAMPlE 

■ 0111\ s-\1'4Ulfllt:IJUl111l.l)) 

.f. WAlrRTAIJU.Olt$~ 

l~OlE. THE LOO<lf 5U!SURAA.a: ()()tCll'T1()NS :;tl()WN IUltQN,_,.._IBSCN.V AT n£aF'ECtflCB()RN0 OIi fllOIClt l OCATION ~ ATltt.01111: IIIOICA1b0. 
IT IS NOTWMAA'IJ[ O TO OC RrPm :ZNfA11\lf. (» SU6SUflfA.CEOCNllTIO..SAT On&I LOCAl lOtl1SNIIJ lWCS 

wi' 

~i 
oi 
~8 



PROJECTNO. 07465-32-01 

a: TRENCHT30 ~II.I"":" ~ 8 ~ DEPTH ~ !')()f.. 

i
i=~~ "',... 

$1.-..£ 
:zl... 

N 

~ 
IS ClAtS ELEV. (MSL.) 649' OA TE COMPLETED 03-18-2005 ;t ~ti 

FOCT HQ 

i ~~ (\r.O) :z ~ e. 
~ 

EQUIPMENT JD 555 TRACK HOE ~ll: 0 

MATERIAL DESCRIPTION ... 0 

¥Yi 
... " AU .UVrtJM 

~ ' ~. moisi.. chrlt bco"11, Silt)\'Clu)'cy SAND ... - iPr I-

.... 2 - ~p,H·l' ,_ 
% .. .. - II .r.,.. ... 
II~ ~~ SM/SC 

... 4 - I , • ... 

... - ~l~'M% -
8 

{ .~ 
... - + + CltA.Nrl IC ROCK 

+ HleJily \\C..llhCffli, grry, u'Cl.k "'mnclcrudy \vcsik ORANmc ROCK ._ ... - I 

8 + ,_ 
'lllm{O I TER~IIllATED ATS FEET 

Figure A-30, 
Log of Trench T 30, Page 1 of 1 

SAMPlE SYMBOLS 
11 STMIWlD Prtf'l'TRAllON"ttST 

'1 OfUKK~l'U. 

■ .. Ol<IV1: ~E (\HIISll.RIEO) 

! W°'TERTAllEORSEIPA.Or 

WOT£' TllF LOG~ :.l.99JRro\tCOOICOl~$lll()WM111RlOH AMUSOII\.YAT ~ Sf'f<)HC IIORIIIO<lft I~ LOCATIOi; N«J°'T THE Of\TE tOCATEO, 
IT t:; ~Tw-m TO or Al mi.st MTAThT ()I !:UO!IJllf ACE OOKOIIIOl,6 AT OlHffi LOCAT'tO'lll MD Tl\&.. 

~l 
~m 
0 :z 
::i:8 



PROJECT NO 07465-32-01 

I TRENCH T 31 

I CCPTN &Of ... 
N :".A.UPII ~ ~ ELEV. (MSL) 652' DATE COMPLETED ltET NO z 

i M'iCI _, 
EQUIPMENT JO 555TRACK HOE 

MATERIAL DESCRIPTION - 0 

fJ C'OI.I.U\'TUM 
... - l..oof.!, ~. <Lute b/lY,\1i_ Sihy,'Cl&)~Y SAND 

~ ... 2 • 

... . ~ S.\t/SC 

~ ... .. -
... . 

+ + GRA.'UTIC ROCK .. 6 - + + 
llt#llyw,: .c1c:J. llf'1.), l\otk GRANlllCROCK 

... I 
T'REXC, I lF.RMINA 11:1) A I 7 fEET 

Figure A-31, 
Log of Trench T 31, Page 1 of 1 

SAMPLE SYM80LS 
D - SAUPlNO UN:'IUCCl.S!:flA. 

181 OGTU ~ 0IC IAO MWPU: 

I] ST N«JIISIO PEIIE'TRA TIO'I rr.sr 

iij;! CltM<SI.~ 

%~- 1~ -0 . ~i: i= X t: i~g ~~ 03-18-2005 >-~ z ~0..J w al « ~o 
a. - 0 (,.) 

,-

... 
,-

... 

... 

07~1.Cl'J 

■ ORI\'£ 8-'M'\l (UHOl!ITUR8ml 

:'f' WATrR TIWLt Oft 8EI.PMi€ 

HOTE lHli: lOG()r ~UIJ!;UllfA.a: OOtOT10N$!:10NN llt::REON~0"4.YAT ntt !lh:.ClflCeoRNGOA TRrhCH U)C.tlfl()o'I N.OATllC° OATL INllCAlEO. 
IT IS t.Qf W N~ I ED TO OE RlPRr :;(NJ A 11\f: OF at.e8URMOE <Xll'CIIT10KS AT OTltEI\ lOCA TlClN$ A'C> T MU 



PROJECT NO. 07465-32-01 

> ffi TRENCHT32 Ztu- ~ 
Off'Ttt 8 ~ SOt.. i~i i~ $AAIPl.r ~ .. 5 ClAS3 ELEV. (MSl.) 660' DATECOMPt.ETED 03-18-2006 ~~ 

NO. FnT 5 ::, ~ .!: (I) 16 ► c:!:. 
0 ~~- a: 
a: EQUIPMENT JD 555 TRACK HOE 0 
0 

MATERW. DESCRIPTION 
,- 0 If 1 I .... TOPSOIi • 

+ "'t" \ l ,1)()1<<', ell•- M-.\-11 S1llu SAN!) w'.t.....,,...i J ... t-- - I GRANtT'IC ROCK 

2 + + Mo.1era.r.cly wmthen:ld, smy, modcmdy wr.ik ORANm C ROCK L., ,- -
I• + 
+ + 

t-- -
,- 4 

+ + -~~y~gbdow l.S feet 
RERJSAL AT -I FEET 

Figure A--32, 
Log of Trench T 32, Page 1 of 1 

SAMPLE SYMBOLS 
D . SN,tlllO UNIUOCU8flJL. 

jt!I .. OC8T\JRBEOOIUIAO S.W!U: 

I] #ITN«WIO PENETRJ\ll(JN T68T 

~ CHIN< SANf'lE 

... 

■ CAM: 8"-'l'lC !l."C)GT\llffll0l 

:t: WAT'fJI TMU OR ~U'A<;L 

NOlE Tl£ lOO 0C ~UllFACE OOtOTlONS SOONN IERE<lH A?F'llBS ON.VAT 'TH[ S"{CIRC ll()l;n;ig OR TRl"NCII ~()CAll()N AHt>A f ntt ~~ NJCA1t0. 
IT IS IIOTWMUWITI:OTO OE RE~AlM OF sua:;ullF.M:I. Cl0H0IT10"S AT Ontll! U)('.AT~ MO TIMI~ 

wit 

!~ 
g~ 



PROJECT NO 07465-32-01 

8 I TRENCH T 33 %~- ~~ 0 . 
or~ 80f 

~
F~i ~.WPIJ:: 

._ 

~~ #, 

i zi ~ ELEV. (MSL.) 72f;' DATE COOPLETED 03-18-2005 ;~ Id.I H(). z 
~~ ~ 

Ml('.$) zl:J&: 
EQUIPMENT JD 555 TR.Aa< HOE ra: ~ 

MATERIAL OESCRIPTIOH ... 0 + + CR.A. 'ffl1C ROCK .. - I Mod~nl.<I)' v.cJLl:cmJ, any, nl0di:ratdy -su~ GRAt,;ITK' ROCK 
+ + i-

... 2 
I . 
+ ,-

REF\JSALA1 2..S FEET 

Figure A-33, 
Log of Trench T 33, Page 1 of 1 

SAMPLE SYMBOtS 
0 - 8'-Wllh'O UN$! IOCtSS1 Ul 

ffl - lllSTI.RKD Oft IIAO &w.PI.E 

I) :SIMIWIOl'9€TJV,TIONTr.:ST 

liJ - CtlU'IKW/PlC 

■ -DAM· $.Wf'lt: 1\Hld1UllfiE.D) 

T_ WATrJI JAIi.£ Ofl$EEPAOE 

IIOTE. Tt!E lOO 06 :;um, . .ll>ACE OOtOllOI<. 9tOWN~ Al'f\.£3 OH\ Y AT tit !M:CFIC IIOR,l,GClR 1""'101 L«AllCIN NlOAT TIU" DAlC IHOICATtl) 
IT IS HOT WAIIRAHltO TO BE REl'llt'rtfrAIM. 0, 8UllwPf",\CE OC)l(Ol110NSA 0~ LOCATION:;~ IW£:i. 

l!!l 

~~ 
:iO 

0 
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> ffi TRENCHT34 2:w~ j;: wit 
OE~ 8 i 80l. ~~i a: -

N :;MIN ..J 

~ ~~ ~~ 0 ClASS ELEV. (MSl.) 7-r,· DATE COMPLETED 0l-18-2005 ~ t; ~ A:ET 
1,Q 

5 IJ - l) ►~ ~§ ::, (U$($) ;.: <Q.., 
0 ~&!e a: 
a: EQUIPMENT JO 556 lRACK HOE 0 
0 

MATERIAL DESCRIPTION .... 0 :I I I TOPSo n . 
._ - - L ~,. I"'""' ,h.,,, .. '-"""' ~ ~ Ai.In 

-t ♦ c ,~mCROCK 

2 
I- Madcmrcly III hlghl~ \\'('.Jlhcrcd, tmY, nlOOM!dy ,,'Cale GRANJTIC ROCK .... - + + -
+ ._ - + + ,-

'0-1-1 -B«ccn:s 1..-dtr.tlcly Wt:llhe:tld 10 mOd~I)' &.t1003 b!low 3 fttl t .... 4 - + + .. 
I .... - + + --

" + 
-- G - + I -

" .. .... - ~ + -
+ .. 8 - IU!RJSAL AT 8 FEET 

Figure A-34. Cl7-»41.(',IIJ 

Log of Trench T 34, Page 1 of 1 

SAMPlE SYMBOLS 
0 :V.W:U.O U!t~ 5:;JUl. 

llJ .. Dl!l 1\.11:11:.0 ~ UAO MVJ'lt 

I] :;TMOAADPl'~ll()N Tt:)T 

ii,;) - GtflJHI( &AIJIU. 

• Cf'IIVT'W!SUIUI03T\,IWO) 

IIOTE: THE LOO Of SWW'lf ACE OOHCITIOll!I SHOI.V .. HEREON fJ'fUE!I 0--.. Y AT THE: 8l'£OttC 80ftl'IO Oft 1REt.CH L()CATIOI; NllJ AT llif °"'E I\OCA1U>. 
rr ,,s NOTWIWWlTB) TOIIE~ATM: Of S089..ff'ACE CO'C)fTIO>jfl AT OnERlOCATICIN!N«> lME& 
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er TRENCHT35 ~~~ '- II.I~ 

I 
I!! 

Ol:Pn4 ~ !01. 

~.:~i 5~ 
N ~t 

~ (aA$S ~I.I. ti ffi ElEV. (MSL.) 646' DATE COMPLETEO 03-1 S-2005 S2 .. 00 m, NO 
(I) om ~~ g§ ::, lUS,C$) 

~ 
:zw 

EQUIPMENT JO 555 TRACK HOE ~a;- 0 
0 

MA TERIAl OESCRlPTlOH .. 0 
.II I l COUAJ\'l lJ..\1 .. - ·1 I L.oo.~ ctimµ. b<O'll'I\ Sill)' SA,._ I) -.. 2 -
·1 t I ... ·., {, SM .. - ··1 f I -

... 4 - w. I I 
+ + CR.A.Nm<' ROCK 
~ I bgllly ~-ea&'!-ie~J. llf'J.~!)((JIAn, modct*IY wmk ORANI l IC ROCK .. - ➔ + I-

e I ... - + -
· + 

•BCWl9'C$ 1oodcro1tly \\(!'llhct't'd md m11clcntcly s.1ro1 below 6 feel .. - ~ I I-

-t ... e 
REFUSAL I\ T 8 FEET 

Figure A-35, 01~~41.GPJ 

Log of Trench T 35, Page 1 of 1 

SAM PlE SYMBOLS 
.J - !NIPU•IO uw.;uccusru. 

Ii - OIITURfltD Oft 61,0 a.wfllt 

I] STA!fflAAO ,Et,ETAA T10H 1 UT 

a.J OR.I'« SNJl'lE 

• _ QME&IM'\f ~D) 

'If WA,T(R TJ&t CA SEE'!'AGI: 

~1£' TifE U)(.t, SU~ACt OOIIClfl()t.S~•'f ttlEON /ll'f'\JC~ OHlY AT T!I[ IPfCIJIC 80Rl>O OR JqHC'ki LOC,\Tl()H N«>AT THE °"Tr NJCAltO 
rT IS IIOT WI\AAM TED TO AU~tlTATM Ot SUIISU'IFIQ", CIO'fOII IC)t.SAT <>TH!'" I.OCATJ()fo,'J AAD !WES. 
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a: BORJNG B 1 
~~~ ~ g ~ OEPT'II SOI. en--:-

SAM>l£ > 

~ ~~ 
ZU, ~'I g ~ ~q HO. 

CLA$S ELEV. (MSL.) 620' DA TE COMPLETED 04-()8.2-005 ~ET :) IUGCSI cnO ► e:. _, ~ t w!I a: 
EQUIPMENT SMALL DWIETER fCMEl a:- 0 Cl 

tM TERIAL DESCRIPTION ... 0 
1 I 1 Al.1.lMUM 

... - _t t l i..- to mediun, d..-osc. moist. d:ut brown, Silty SANO, w11h I/ICC clay ... 
r- 2 - . t I ... J ,_, 
... - ·r i I ... 
... . - :·, i-1· ... 

•i I· -h'o f'C(O'. csy in ssmplc - - ·1·. I ·1 r-Bl-I 10 ... 6 - ·, t, ,, r-

.- . :I. fl 
,-·,., , SM .. 8 -

: I :-1· r-

.- - I ·I· r-I'll ·1 
-~o rccovay In~ ... 10 • ·, t. ,. r-Bl-2 32 . t . 

I- . :I l -
... 12 ~ ·1 .11 

~ 

:·1 :-1· ... - r-:I i 1 
r- 14 - iJ l 

+ + CRru~m c ltOCK 
· + HNMY u,~r.•,1 ,1 .. 1, a.-." ~ ... ,,.Ju \\"'lllr t:ll A,.l\llTlC' Rll{'I( ... 

B1-3 OORING TERMJNA11ID A1 IH!,l;I' 58/V' 

Figure A-36, 
Log of Boring B 1. Page 1 of 1 

SAMPl.E SYMBOLS 
D ~ Ull5\/CctS8F\A. I) Sl MOAnO ~Tl(»j TEST 

liiJ o«A'4KSAW'\.I 

■ Ol8VI $AUF\T IU!IOISTIJRSEDI 

! w",m lMllL Olt :XI~ 

NOTI:· n-ElOOOf Wll!>.AACf t01401T10NS SHO'nN 1£Rf0N Al'l'Ut!l ().'llY M l)IESl'ECIACBOIIHGOft 11ltHCIHOC,\TIQN M1)ATTIEOATE IXOICAlEO 
IT tS HOT WAA/lM/ttO 10 11r R(Pllt:8EHTA1M OE ~/\Of. CXNIITIOl•3 M OrnERI.OCAJlOt,,S NG ,.,L!l 

~g 
~~ 

~~ u 



PROJECT NO 07465-32-01 

8 ~ 
BORING B 2 ~~~ Is 1l 0£Plll ;ol- g~i ~~ .. 81NPlr t ~ c:v.:s ELEV. (MSL.) 660' 0A TE COWPLETE0 04-08-2005 RU HO, z zi~ >~ 0~ ~ 

(USO) 
~ ~a: - er ~ o 

13 EQUIPMENT SMALL DIAMETER (CAl~ 0 u 

MATERIAL DESCRIPTION .. 0 
., 1,'j, ALLU\'IU\I 

... - l.l ·1 Loose'° modium d~ 100~1, rcJduli brow11, Sdty SAND. with Ir.ICC di!)' ,-

... 2 - I t t· ,-f 1-l ... - I f I ,-

... .. - . I t. 1· ,-

po - '·I t SM -GnMil pfe1ffl( 
I-

B?-1 I t I ll 12S.2 132 

-- s . I t I ,-

.. - • 1 
I I I '"" 

-- 0 • . t ,-,,I ·I 
-- . wl1 

+ C llA me ROCK 
+ - '\'\{'~,, ... ,..,. ,IHI, ""'" • • , u_..1 ORA.Nlf1C_R()("K I- 10 

Bl-2 OOR1NO1 HtMI. ATI:DAT 10 l·FJ::I 7'/10'' 

Figure A-37, 07~41.CPJ 

Log of Boring B 2, Page 1 of 1 

SMIPLE SYMBOLS 
0 - $ANPUH0 UNSI IOCE$';FV. 

ISi - CKSTUl19£0 CfHIAG MM'lt.: 

IJ ::r~'IOAAO "Et<TRA T'IOll 1 t:ST 

Of.>'«s.wF\r 

■ - OOM: 8/M'\f flJHOl!lURSEO, 

Y WA.rmr....- ~SEEFWJE 

NOif! 1HE LOO CF ~/1/CEotNOmQNS SHO.Y'4Hl:Rr0N l#l'lUONI.YAT TIii ~•U::.IC OOA»iOCIR11-ltHCHLOCATIOHNIIJAT TH£ 0,\lf; NEA1t0. 
IT 18 NOTWARAAHlfO TO I!£ RD'f'« llt.lt"TATM: CF Slm.'Ulf 111:E. OOM>mOlr. AT 01HER LOCATIOH!l AAO 1LUES. 



PROJECT N'O. 07465-32-01 

8 I BORING B 3 

F~3~i 
~ 

DC.Pnf SOL cii .... 
8-WJU ~ zi.. ,H 

.., 
wo ~ QASS EtEV. (MSL.) 666' DATE COMPLETEO 04-08-2005 ~--~, NO. % w - 0 Ca. s :> (USCS) 

%~a! ~-0 
a: EQUIPMENT SMALL DIAMETER {Cf,4E) ~er- 0 (!) 

MATER1Al. DESCRIPTION - 0 
I 1·1· Al,1. VIUM 

,.. . 'ti 'I ~ 10 m:d,wn <Im)(. moi$1., ~h bra,Tli_ Silty SANO. with IA,,.~ clay ,-

... 2 . : I :-,· ... 
:l ·1-,.. . 't. 11 ... 

,.. ◄ • :·1 :- 1· ,.. 

J ·I· -Gn\-cl 1~111 below .. -
l 1 l r-OJ. I 36 117.3 

r- 6 - .'t 1 • t· r-

... - :-~ t.-1 
I-l I ·1 

,.. 8 - ·, t.,. r-

,.. - :l.t-l ,-
l.1 ., SM 

I- 10 • 
: I t· 1· I-

• B."allnCS den~ \\Yoh lll()fC d.ly ,.. . ·I ·'I- -U3-2 I 1 ·1 $6 107.7 
,_ 12 -

I t 1· 
... 

,.. . . t ,-:I ·l 
,.. 14 • • I I ·1 ... .-, .. ,. 

-Hcron,es wry d<'U,/C I- -
83-3 : , , ,. r-

68 12.U 
,.. 16 • lt l r-

,.. - :·1 ; (· 
r-

:l ·1-
r- 18 - f. I l r-

r-
n~ + + GRANITIC: KOCI< ~o,•<;• 

\ 1' """11h...-.,,t 6.11l: ""W ~ ,,_~nr.1Uh11TC ROC"K I 
BORING l f.RMINAU:OAT 19FEET 

Figure A-38, 
Log of Boring B 3, Page 1 of 1 

SAMPt.E SYMBOLS D f.AMiv-iG ~51UOCESSfUl 

ffi - Dml.llllrDOROAiG~PI.E 

I) :lTAA'OAAOPENETRATION l'E.81 • ■ llfllVt: 3N,,FU; I\Jt,OST\REO) 

ii;J C>«.l'IK $A.WU ~ WA1lltTAlll,r OR W"PA.GE 

NOit: !Ht LOO OJ suoa.Rf/\CEOOl«llTIOK!l&tOwN ICRI 0NAA'UESON..Y /1.T l'Hf 8"E_OflCl!OIINCOR TRl't.Q◄ lOCATtO'I AM>ATTHEl:MlE 1.'IOICATIO 
lr1$NOTWAARAmt))TO IEA9'flESOOAl C1I Sl.&URr~CClNCfflO'IS AT OlllalLOCAII0N$ N«>TM":; 

~! 
:::, !t 

§§ 
0 

1$,4 

2 1.3 

ll.9 



PROJECT NO. 07465-32.()1 

~ ~ BORING B 4 
s~if ~ t!l 0UlH le. C/1 ~ 

N ~M ~ ._~ ~.., i~ cv.:.-r ELEV. (MSL.) 702' DATE CON.PlETEO ()4.()S.2005 m~t Qo 
FUT NO- E :z 

~~ 5 M'lC!II i;i -' ~s C: EQUIPMENT SMALL DIAMETER ~CMEl i!) 

MATERIAL DESCRIPTION - 0 
~ I l COl.l.tMUM 

... - ~ Very dense, d1111p. gl".l)', Silty, (,oc en ax1r,c SAND, \\llll p11\'d ,-

~ f I ~ 2 - ,r I-

:l1·I· ... - ·, ·1 ... 
~ -4 - ·J JI f ,. 

... - l 1 
~' 1 

,-
8-1-1 50.'.I'' NIA I0.l 

... 6 - J l.l I-

... - ·I J.,- ... 
04.2 r1 ·v SM 

... 8 - • ;i t. 1· ,-

... - . t' ,t I ,. 

... 10 • 
• ? 
,,i 

... 
64-l S~'S" NIA 4,1 

... - ·b ·I· ... 

... 12 • 
,,JI f 

,-

::1{1· ... - ,-

·j ff ... 1• - ... ..::.:t .. 
... - + + CRA."ffflC ltOCK ... 

&H + I ~l!y \\'(l)lhacd, .tirt b:o-.vi1, moJcr.llcly wc.ik QllANI I IC ROCK .so.r.t· 
... 16 -

➔ I · 
+ 

,. 

... f + 
BORING 1'f.JlM1NA 11ill AT 17 FE ITT 

Figure A-39, 01~ul11J 

Log of Boring B 4, Page 1 of 1 

SAMPLE SYMBOLS 
D - SA~ ~~IA. 

M. 013lUIIICOC19tll,AOSN.A.[ 

11 ST~ l'UltlflAl~ TEST 

~ QI\Jllt(~ 

■ _ 011r,t. :w..u ~rot 

.Y WAlffi T.-Bl.E OR SEl:PAGC 

HOTS:' n• lOC ~ SU8SURFACE OOMllllQN;; :;tl()WlftdtOI, N'PUESOM'I' AT TIS' ;,>tC.IC 8()ANB OIi TRENCt4l0CA110'1 N,OAT 1Ht: DATE IMllCAltO 
"G ltOT WAlcR.Ym:0 TO DC R£1'1RUl:NlATr,t CIF SOOSURFACE ()01,QTIC)N$AT OIHlA LOCAllONSNC> nve:; 



PROJECT NO. 07~-32-01 

~ 
BORINGS 5 ZUJ - ~ -

Cf'P'TM 8 80ll ~R~ U)~ ~~ 
8A..-U ~ ~~~ zu. ~~ N 

_, 
~~ ~ ClA88 ELEV. {MSl.) 680' DATE CO)APlETE0 04-08-2()()! ~~ fbt:J !I(). X W- 0 >~ s 5 IU8CS) 

:.: U) I! 
It'&! - a: a:: EQU.f>MENT SMALL DIAMETER lCME) 0 (,) 

(:!) 

MATERIAL DESCRIPTION 
I- 0 

~ '·I COI.I.U\'IU,\1 

- . ft~ Very clCIISi!, da-11p. bttn1~ &Jll)', Silty, f10t: 10 COl"'SC SANU, wiCh t;t11,-d -
- 2 - -., t'I-
,_ . 1,f1 -• t f ,_ 4 - ·J .. 
I- - . 11•1· 

-~ 1 -85-1 SQIS• 117.J ll.1 
,_ 

6 - :J l·1· .. 
.. - :I + ... ·r.1 b ,_ 8 - :~ !-1· .. 
.. -

-:~(~ 
... 

I- 10 - ., ~-I I-135-l 83/JO..S· 121.4 0 - - ·~ I ... 
Jff 

SM .. 12 - .. 1f I -BNomt:sOO>Wtl - -
• ► f 

... 
- 14 - J l ... 

·1l·1· 
I- - . r I I-lls.3 . f c 82/11" 130.6 ll.R 
,_ 

16 • 9 ·, ... 
~ ... . 1: I t I ,_ 

..r .~ 
,_ 18 - i I I -.. - bif -BS-4 SI 107.8 6.6 
,_ 20 - 1f1 -t~&u.e 

I-BS-5 2• 
,_ - li.b •Ekcxmes medium clc111,e -... 22 R.<..6 + + CRANJ'f lC ROCK 11.'i<." 

\ .. I,• weuhered nr.w 11,,.,,A_...._, ~•-- r-u "1'1TIC' RIV'K I 
130RfXG Tl- RMJ"A TEO AT 22 Fl!ET 

Figure A-40, 01~10PJ 

Log of Boring B 5, Page 1 of 1 

SAMPLE SYMBOLS 
D :l»JP\Jl,O~l 

ml . DIST'URlltoOR IAO SA.1#'\E 

IJ !lTA.'IOMIO PCI.ETRA TIO,'f TESI 

'1 . Cl«HC!\A.W>U 

■ ORM' 31M'\..E ~\018TURBf:Ot 

~ . WATl.ln.vu.r OR 3'rPAGE 

NOi~ nu LOO ()F SUISURFACE COIOTIONS SH()WN ttr.Rt OtUFPllCS CM. y "' lHE~CltlC ~c OR l'Rl"NCH LOC\ilON /\1,'0 AT THE~~ t'IOIC:All!O. 
11 C: NOT W>MN<r[O TO BE REf>RE~M A lM! Of SUtlr.\JRl'A.tC ()()t,l)ffl0HS AT Olllffi L0CA 11011:1 MO ru,r.;. 



PROJECT NO. 07◄65-32-01 

er BORINGS 6 ~w-- l:: ► w 

~ 
t-

~ ... ~~ v.i-:-OCl'1H ~ !I04l. 
:-.AW\£ z u. 

N § ClA88 t- us 
~ (.) 

fEET Nil. :::c ELEV. (MSL) &4()' DATE COMPLETED 04-06-~05 ~oi~ > ea. 5 ~ 
f\J9C81 

~UJ er 
EQUIPMENT SMALL DIAUETER {CPIJE} a."' Q 

C) 

MATERIAL DESCRIPTION ... 0 l I 1- Al 1,UVllJM 

... - I I I \'Cf) ~ to l'ML...'!'1 dct•sc, moi.<a. d.u1. M)'Al\o Silly SA.''D, w111\ n:c dly ,-

- 2 - ·, '-1 ,.. 
'J t I 

... - lj l ,-

- ◄ - I f • 1· ,-

I f.1. 
,- - l ,-

86-1 ,I ·t I ◄ .. 6 -
1 • I • l ,-

,- - -it 1· SM 
t-

·1 i ·, .. 8 - I :-1 ,-

I- - ~ • I· t-

·t .1 l ,- 10 -
·, ! · 1· -&:oomes motlkd mlL>ll bro-,.n and g,uy ... 

136-l 2(J 

... - I ·I· ,-

,- 12 • I ! ·1 
I t I 

... 
.. - J 

+ + GRA.'ffl'IC ltOCK 
,- 14 • -I 

+ T 
1 h, '.llly W<nthmd, P>"l:I""· modcrUA:ly wcJ.k GRANITIC ROCK t-
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APPENDIX B 

LABORATORY TESTING 

laboratory tests were perfonnod in acc.<m~nce with g,enerally acoepled lCSl methods of Che Anieric:in 

Socicl)' for Tcsling and Materials (ASTM) ar other susgc.<;tcd procedures. 

Selected di~cutbcd bull: ,.m1ples a1"l relatively undislurbcd chunk nnd ring t1amples were teMed fot in­

place dry dem;ity, n_..,sture cante111, expnnsioo J)Ofcrllinl and shear sm:ngth churocreri~lic~. The maximum 

dry dcn~it)' ;m(t opcinl\1m moi,$ture conte11t of sclocted d isturbc:d bulk sample.~ we,-c dctcnnined in 

11ccord11nce with AST11 D 1557-78. Poniol\S of Che bulk so.mpl~ were also ut>jccted to rcmoldcd dirocl 

i;hear test~ 

·nic resulls of our l:lbor:uory tests are presented in tnbul.1r and graptual forms bercinaftcr. The in-pl~c 

dc1t,ity :tnd moisiurc charactcrislics are presented oo Che loa,:s of ti~ exploratory borings and tn:ncltcs. 

Sampk 
o. 

T8•l 

Tl6-I 

Sample 
(), 

TS-I 

T2l-1 

TABLE 8-1 
SUMMARY OF LABORATORY MAXIMUM ORY DENSITY 
AND OPTIMUM MOISTURE CONTENT TEST RESULTS 

ASTM D 1557-91 

Maximum O plirnum 
Descl'IJ>tlon Ory Ot nSil)' Mol~1u1·e Content 

(pcf) (% dry wl.) 

Dart bfowrt, Sihy, fine lo medium SAND ll7.8 8.4 

Yellowish bro\\n, Sill)', fine to 01~~ SAND 122.8 12.8 

TABLE B•ll 
SUMMARY OF LABORATORY EXPANSION INDEX TEST RESULTS 

Moisture Cont,nt 
Ory Density F..\:p:m,<1lon 

Before Tl?llt Afler Test cal(f) Index 
(%) (%) 

8.5 lttS 117.8 8 

11.2 22.5 105.9 2 

• 8-1 • Mny2-200.S 



TABLE S-111 
SUMMARY OF DIRECT SHEAR TEST RESULTS 

Sample No. 
Dry Den.~lly Mol!.tu1•e Content Unit Cohci;ion Anale of She:11· 

(pd) (%) (p. f) R~stnnce (degrees) 

1'8-l 124.4 8.0 425 33 

1'16-J 110.1 12.2 235 35 

•Satnplcs rcriwldcd IQ ~pprox1mntcly 90 1iac:cn1 or mt1xirnu1n dty ili.-asi t)' al I)(, optinwrn moif.lUl"C QOOlcm. 

• B·2· >,uy2.200S 
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RECOMMENDED GRADING SPECIFICATIONS 

1. GENERAL 

1.1 lncsc Recommended Grading Specifications shall be used in conjunction with the 

Geotechnicnl Report for the project tlrcpan-d by Geocon lncorponittd. The 
recommcnd.iuons contained in the text of the Geotechnical Report ure a par, of the 

canhwork and grading specifications and shall super.;edc the provisions contained 

hcreinaficr in the c.1 e of oonflict. 

1.2 Prior to the commencx111en1 of grading., a b-ootechnical consullnnt (Consultant) shall be 

employed for the pu,vose of observing ea11hwork procedures and testing the fills for 
substantial confo, m:rncc with the recornrneodations of the Geocech11ic.1l Report and these 

specifications. TI,c Consultant should provide adcqwttc testing and observation s.cn•ices so 

tbnt they may assess whctbet, u, their opm,on, the work was pcriormcd in su~tantial 

confo11ll:lncc with th~e specifications. It shall be the rcsponsibihty of the Conu-actor to 
assist the Consultant and keep them apprised of work schedules und changes ,;o that 

personnel muy be scheduled accordingly. 

1.3 It shall be the sole r~pon ibility of dtc Controccor 10 provide adequ,lle equipment and 

methods to accomplish the work in accordance with applic.ablc grading codes or agency 

ordinances, these 1>ocifications and the approved grading plun.s. If, in the opinion of tile 
Consultant, unsatisfactory conditions such n questionable 80il n131crials, poor moisture 

condition, inadequate compac11on, advc1~ weather. r~ult in a quali ty of work not in 

confonn:rncc with these specificmions. the Corusult.1.nt will be empowered to reject the 
wort and recommend 10 the Owner that grading be stopped until tJ1e unncccptablc 

conditiom are corr~cd 

2. DEFINITTONS 

2.1 Owner st~II refer to the owner of the property or the entity on whose b:.-half the grading 

work i::. being perfbnned and ,-.ho has contmctcd with the Contractor to huve grading 

performed. 

2.2 ContrActot· sh.ill refer to the Conlrt'lctor performing the site grading work. 

2.3 Ch ii Engineer or Enginctr of Worl< shall rcfcr to the C~lifomia licensed Civi l Engineer 

or consulting finn responsible fo1 1>rcparation of tlie gn1ding plans. surveying and ver-ifying 
as-graded topography. 

GI rev. 07n.013 



2.4 Consultant shall refer to the soil engineering and engineering geology consulting finn 

retained to provide gootechnical scrviocs for the project. 

2.5 Soil Engineer shall rcfcr to a California licensed Civil cngJnecr rctainoo by the Owner, 

who is ex,perioocod m the practice of gootcchnical Cllginecring. TI1e Soil Engineer sh,111 be 
responsible for b.wiug qualified rept'ese1Hatives on-sire to obse,vc and res1 the Contraeto1~s 

work for conformance with these specific.1tions. 

2.6 F.11gfneel'lng Geologist shall refer to a Califomia lioensed Eng.inccring Gcologi&t retained 
by the Owner to provide geologic observations and rccommcndatiom dunng the site 

grading. 

2.7 Geotechnicnl Report shall ref'cr to a soil report (including all addenda) which may include 

u geologic rcconnaL~nncc or geologic mvcstig_alion that was prepared specifically for tJ1e 

development of the project for which these Rccommendod Grading Spe<:ifications .11-c 

intended 10 apply. 

3. MATERIALS 

3.1 Materials for comp11cted fill shall consist of any soil excavated from the cut areas or 
imported to the site that, in the opinion of the Consultant, is suitable for use in construction 

of fills. In general, fill materials can be clussifiod as soil fills, soil-rock fills or rock fills, .is 

defmod below. 

3.1.1 Soil fills arc defined as fills con1aini11g no rocks or h.ard lumps greater thml 
12 incl1es in maximum dimension :ind containing at le:i.sl 40 percent by w-eight of 

material smnller than '/4 i1leh in si7..c. 

3.1.2 oU-l'ock Olis are defined as fills oonrniniog no rocks or hard lumps larscr than 
4 feet in max imum dimension and comaining a sufficient matrix of soil fill to allow 

for proper oompaetion of soil fill around the rock fragments or hard lwnps as 

specified m Parabrraph 6.2. Ovcrsiu rock is ddinod as material greater than 

12 inches. 

3. l.3 Rock fiUs arc defined as fil ls containing no rocks or hard lum~ largc!r th.in 3 feet 

in maximum dimension and containing liule or no fines. Fines are defined as 
mace,illl sm.,llel' than ¾ inch in n\.'lximum dimensioo. The qu.:intity of fines hall be 

less thnn approximately 20 percent of the rock fill quantity. 

GI rev. 07/2.013 



3.2 Mntcriol of n perishable, spongy, or otherwiM: un.~1tablc nanire as ooennincd by the 
Consullruit shall not be used in fills. 

3.3 Mnterials used for fill, either irnpo11cd or on-site, hall not contain h37.ardous m:uerials 11s 

defined by the California Code of Rcgulatior\S, Title 22, Divbion 4, Chapter JO, Articl~ 9 
and 10; 40CFR; and <lily other applicable locnl, scatc or federal laws. Tue C-Onsultant sbnll 

not be responsible fo1 the idcntific.11ion or analysis of the potential presence of h<'lzardous 

mate• inls. How~ver, if obscTVallons, odors or soil discolorauon cause Consultant to suspect 
the presence of ha7.ardous materials, the Cousuhant may requC$t from tJ1e Owner the 

1em1inotion of grading operations within the affected 11.re.1 . Prior to resuming grading 
opcratio1)S, chc Owner sh,111 provide a written report to the Consultw1L indicating tli.11 the 

suspected materials llTe 11ot haurdous as defined by applicable law~ and rcgulnt10&. 

3.4 The outer 15 feet of soil•rOC'k fill slopes, me:isurcd hori;,ontally, should be composed of 

propetl)' compacted sCJil fill matcnal~ approved by the Consultant Rock fill may Cll.tend to 

Lhe slope face, provided that Lhe slope is not stoc:pet tbon 2: I (horiLOJlt~l:vcrtical) and a soil 
laye, no thicker than 12 inch<.~ is 11.1ck•walkcd onto the face for landscaping purposes. This 

procedure may be utilized provided it is acceptable to the governing agency, Owner and 

Consultant. 

J.5 Samples of soil m.1terials to be ~ed for fill ~hould be tested in the labonuo,y by the 

Con.'mltant to dctennine the max imum dcn!)ity, optimum moisture content, and, where 

appmpriate, shear strength, expansion, and e,radotion characteriscics or the soil. 

J .6 During gradiug, soil or groundwater condition 0U1er than chose identified in tlic 

Gcotochnical Report ll\3y be encountered by the Contractor. The Consultant shall be 

notified irrullcdiatcly to evaltmte the s1gnificnncc of the unanticipated condition 

4. CLEARING AND PREPARING AREAS TO BE FILLED 

4.1 Areas to be cxca\1Uled and filled sh,111 be cleared and srubbcd. Clearing shall consist of 
complete removal aboYC the ground ~urfacc of trees, stumps, brush, vegetation, man-made 

~L1\1cturcs, and similar debri~. Gnabbing sball consist of removal of stumps. tools, buried 

log,-; and othe1· unsuitable material and shall be performed i,, :irc:is to be graded. Roots and 

other projections cxcxeding I '/2 inch~ in diameter shall be removed to a depth of 3 fee1 
below the surface of the ground. Dor,-ow areas s.bull be grubbed to tile extent n<:c~ary 10 

provide suitable fill mntcrials.. 
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4.2 Any a.sphalt pavement material rctnO\'ed during clearing opcrutio11s should be properly 

disposed at an approved off-site facility. Concre1e frogments that a.re free: of reinfo rcing 
steel may be phiced in fills. provided they arc placed in accordance with Section 6.2 or 6.3 
of this document. 

4.3 After clearing and gmbbing of organic matter and other unsuitable ma1crial, loose or 
porous soi ls shall be removed to the depth n:,commended in the Gcotcchnical Report. The 

depth of removal and compaction should be observed and approved by a rcprcscmativc of 
the Consultant. The exp()S(!d surf ace shall then be plowed or scarified to a minimum depth 

of 6 inehe.." and until the surface is fr« from uneven features that would tend to pre .. ·ent 
uniform compaction by tbe equipment to be used. 

4.4 Where the slot>e ratio of 11.e original &rrow,d is steeper than S: I (hori1ont.1l:ver1ical), or 

where recommended by the Consultant. tbe original ground should be benched in 
.iocordance with lhc fo llowing illus.tr.ition. 

TYPICAL BENCHING DETAIL 

Finlstl Grode ----------- ---~ 

RemCWdAJI 
Un:ni.tnblo Malorie! 
~ R.coommendocl av 
Consultant Slope To B<! Such Thal 

Sloughrlg Or Slldlng 
OoO$ Nol Oocur 

Oti!Vl:ll Ground 

SeeNoee 2 

No Scale 

0ETAJL NOTES: (1) Key width "ll" ~h.ould be n minimum of 10 foec, or sulTtdently wide lo pcmril 
complete coverage witb the oornp.iction equipmCllt used. Tbc base of the key 1,lt,0411(1 
be graded horizonUII, or inclined ~lighlly into the n~luml do1>e, 

(2) T lte outside of the key should be below the topsoil or WlliUitable surficial material 
:l"<l at I~ l feet into dc:1isc foml3tio1111l mate1ial. Wl1ere h;:ird rock is e:<pascd i11 tlte 
bo4toru of the key, tl1e det>lh an.d configuratioo of tbc key may be modified b 
111>pro.,."Cd by the Conwltant. 
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4.5 After areas to receive fill have been cleared and scarified, lhe u1•facc should be moisture 

oondi1ioned to achieve the proper moisture content, and compacted as recommended in 

Section 6 of these $peclficationi.. 

5. COMPACTION EQUIPMENT 

5.1 Compac11on of soil or soil-rocA fill shall be aooomplishcd by shecpsfoot or segn1cnted-steel 

wheeled rollers, vibratory rollers, multiple-wheel pneumatic-tired rollers, or otltet" types of 

acceptable oompaetion equipment. Equipmenl shall be of such a design that it will be 
capable of compacting the soil or IWil-rock fill to the pecified relatiW! compaction at the 

specified moisture content. 

5.2 Compaction of l'OCk fills shall be pcrfom1ed in aceo,'<lnncc with Section 6.3. 

6. PLACING, SPREADING AND COMPACTION OF FILL MATERIAL 

6.1 Soll fill, as defined in Paragraph 3.1.1, sh1111 be placed by the Contracto,· in accordance with 

the followang recommendations: 

6.1. l So;/ fil l shall be placed by the Coniractor in layers that, when compacted, should 

generally not exceed 8 inches. Each 111.yer shall be spread evenly and shall be 
thoroughly mixed during spreading to obtain unifo1,11ity of material and moisture 

in ~ch layer. The cnttre fill sball be oons1ruc1ed as a unit in nearly level lifts. Rock 

materials greater (ruin 12 inches in maximum dimension ~ball be plaocd in 

accordance will1 Section 6.2 or 6.3 of these specifications. 

6.1.2 In general, the soil fill shall be coinpac1ed at a moisture content al or above the 

optimum moisture content as determined by ASTM O 1557•09. 

6. I .3 When the moisture content of soil fill i.s below that spcaficd by the Consult:mt, 

water shall be added by the Contractor until the moisture content is in the range 

spc:cdied. 

6.1.4 W11cn the moisture content of che sol/ fill is above the mnge specified by the 

Consultanl or too wet to :ichicve proper compaction, the soil fill shall be aerated by 
the Contractor by blading/mixing. or 0U1er sa1ti.factory methods until the moisture 

oontc:nt is within the range specified. 
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6.1.5 After each layer ha..ci been plaoed, mixed, and spr-ead evenly, it shall be thoroughly 
compacted by the Contractor to a relative compaction of at le3Sl 90 pere¢nL 

Relmive compaction is defined as the ratio (expressed in percent) of the in-plaoc 

dry density of the compacted fill to the muximum laboralory dry density as 
detem1incd in accordn11ce with ASTM D 1557-09. Compaction :;hall be continuous 

over the entire area, and compncticm equipment shall rnnke sufficient posse so that 
lhe $J>CCificd minimum rclati\'c compaction has boon achieved througtiout the 

entire till. 

6.1.6 Where pmctical, soils having an Expansion Index &rrcatcr than 50 should be plaocd 

al least 3 feet below finish pad grade and should be compnctcd al a moisture 
content generally 2 to 4 percent greater than the optimum rnoiMure conlent for the 
material. 

6.1. 7 Properly compacted soil fill sh:ill extend 10 the design surface of fill slopes. To 

achieve proper compaction, it is recommended thnt fill slopes be ove1-built by at 

least 3 fcct and then cut to the design grade. This procedure is considered 
preferable 10 trock-walking of slopes, a..c; described in the following paragraph. 

6.1.8 As an alternative to over-building of !llopcs, slope fac<:s may be back-rolled with a 

hcavy--duty loaded shecpsfoot or vibratory roller at maximum 4-foot fill height 

intcr\'als. Upon completion, slopes should then be track-walked with a 0-8 dozer 

or similar equipcnent, sucb 11ta1 a dozer track coven. all slope surf aces at least 
twie¢. 

6.2 Soil-nx:k fi ll. as defined in Paragraph 3.1.2. shall be placed by the Conm1ctor in accordance 

with the following recommendations: 

6.2.1 Rocks larger than 12 iuclles but less thau 4 feet i11 maximum diroon.sion may be 
incorporated imo the cornpocced soil fill, but sl~tll be limited to the nrca measured 

15 foct minimum horizontally from the slop( foce .ind 5 feet below finish grade or 
3 feet below the docpcst utility, whichever is deeper. 

6.2.2 Rocks or rock fragments up to 4 feet in maximum dimension may either be 
individually placed or placed in ,vindrows. Under oertain condition , rocks or rock 

fro.grue.nts up to 10 feet in maximum dimension may be placed using similar 

methods. The aoceptabilily of placing rock materials greater than 4 feet in 
maximum dimension shall be evaluated durint grading as specific cases arise ond 

shall be approved by the Consultant pn0t to pl~ement. 
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6.2.3 For individual placement, sufficient space shall be provided between rocks to allow 

for prus:sage of co,upactioo equipment. 

6.2.4 For windrow placement, the t'OCks should be plaoed in trenches ex~vated in 

properly compacted soil fil l. Trcncl~ should be approximately 5 feet wide and 
4 feet deep in maximum dimension. The voids around and beneath rocks should be 

fi lled with approved granular soil having a Sand Equivalent of 30 or greater and 
should be compacted by floodil1g. Windrows may also be lllaocd utili.zmg an 

"open-face" mell1od in lieu of tbe trench procedure, howcvc¥, this method should 

fii'bt be approved by the Consultant. 

6.2.5 Windrows should g~tetally be parallel to ~ch other and may be placed eitlter 

parallel to or perpendicular to the face of tltc slope depending on the site geometry. 
The minimum horizontal spacing for windrows shall be 12 feet CCJller-Co•ceJ1ter 

with a 5-foot i;iaggcr or offset from lower courses to next ovetlying cour.-e. The 

minimum vertical spacing between windrow courses shall be 2 fee t from the top of 

a lower windrow to the bottom of the next higher windrow. 

6.2.6 Rock placement, fill placement and flooding of appro\'ed granular soi l in the 

windrows should be continuously observed by the Coosultant. 

6.3 Rock fil ls, as delined in Section 3. 1.3, shall be placed by the Contractor in accordance with 

the following recommendations: 

6.3. I 11.e bllse of the rock fill shall be placed on a sloping &urface (minimum slope of 2 

percent). The surface shall slope towurd suitable subdrainage outlet facilities. The 
rock fills shall be provided with i,ubdraios during construction so that a hydrostatic 

prc.c;surc buildup does not develop. The subdrains shall be permanently connC(tcd 

to controllcd drainage facilities to control post-construction infiltration of water. 

6.3.2 Rock fills shall be plaee<l in lifis not exceeding 3 feet. Placement shall be by rock 

trucb traversing previously placed lifts and dumping at the edge of ll1e currently 

placed ti n Spre3ding or 1he rock fill shall be by d02cr to facilitate seating of the 
rock. The rock fi ll shall be ,wter-oo heavily during placement. \Valeting shnll 

consist of water tntcks travcn;ing in front of the current rock lin face and spraying 
water continuously during rock pl3Cemcnt. Compaction equipment with 

eompnetivc energy comparable to or g.r~te1· than that of a 20-ton steel vibrntory 

roller or odtec compaction equipment providing suitable energy to achieve the 
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required compaction or deOeccion as ,~commended in Paragraph 6.3.3 shall be 
utilir,cd. The number of pa$$e5 to be made should be determined as described in 

Paragraph 6.3.3. Once a rock fill lift has been coverod with soil fill , no addition31 

mck fi ll hf\i. will be permitted over the soil fill. 

6.3.3 Plate tx.-aring tests. in accordance with ASTM D 1196-09. may be performed in 
both Che compacted soil Jill a,,d in the rock fill 10 aid in determining the required 

minimum number of passes of Che compaction equipment. If performed, a 
minimum of three plate bearing tc!lts should be performed in the properly 

comp:actod soil fill (minimum relative compaction of 90 per<:ent). Pl<'lte bearing 

tests shall then be perfonntd on areas of rocJc fill having two p:isses, four passes 
and is ix p~ of the compaction equipment, respectively. The number of passes 

required for the rock fill shall be detem1ined by comparing the results of the plate 
hearing lei.ts for the soil fill and the rock fill and by evaluating the deflection 

variation with number of passes.. ·Ille r<.-quired number of passes of the compaction 

equipment will be performed as necc:ssary until the plate bt:."1ring deflections are 
equal to or lc:s.,s th.tu that detcnnined for the properly compacted soil fill. In no cnsc 

will Lbe required number of passes be less Oum two. 

6.3.4 A representative of the Consultant should be present during ,.<>ck fill operations to 

observe that I.he nlini_mum number of "passes" have been obtained, that water is 

being properly applied :u.d that specified pr()C(:<h1rcs arc beins followed. The actual 
numbel' of plate bearing tests will be detem1ined by the Consultant during grading. 

6.3.5 Test pits shall be excavated by the ContraC{or so that the Cons,1lt11nt can state that, 
in their· opinion, sufficient water is present and that voids betwoon large rocks are 

property filled with smaller rock material. In-place density testing will not be 

roqwrcd in the rock fills. 

6.3.6 To reduce the pO(ential for "piping" of fines into the rock fill from O\'erlying soil 

fill material, a 2-foot layer of g1ade<l filter material shall be placed abo\'C the 

uppermost tin of rock fill. The need to place grntled filter m~terfal below the ,vx!r 
should be determined by the Consultant prior 10 commeooing grading, The 
gr:idation of the graded filter materuil will be determined at the time the rock fill is 

being e.xcavalcd. Materials typical of the rock fill should be submitted to the 

Consultant in a timely manner, to allow de.sign of 1.he g,ad<:d filler prior to the 

commencement of rock fill placement. 

6.3.7 Rock fill placement should be continuously obse~ved during placement by the 

Consultant. 
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7. OBSERVATION AND TESTING 

7 .1 The Consultant shall be the Owner's represeutalive to obs.cn-e and perfonn tests during 
clearing. grubbing. fi lling. and compaciion operations. In general, no more than 2 feet in 

va-tical elev.uion of soil or soil-rock fill should be pl.iced without at least one field density 
test being performed within that interval. In addition, a minimum of one field de11sily te:it 

should be performed for every 2.000 cubic yards of' soil or so/1-roek fill pl:iced and 
compacted. 

7.2 The Consultant sltould perform a sufficient distribution of' field density rests of tJae 
compacted soil or soil-rock fill to pro\fide a ~sis for expr~ing an opinion whether the fill 

m:,terial is compacted as specified. Density Cests shall be perfom,cd in the compacted 

mmerials below any disturbed surface. When these tests i11die.:tte that the density of' any 
layer of fill or portion thereof 1s below that specified, the particul.ir laytw or im:u:s 

rcprcscmed by the test shall be reworked until Che specified density hl\S been achieved. 

7.3 During placeme,H of rock fill. tlte Consultant should observe Chat lite rui11imuru number of 

passes futve been obt.ained per the ctitctia discussed in Section 6.3.3. The Consultont 

should rcq~t the exc:watiOll of observation pits and may perfonn plate bearing tests on 

tJie placed rock fills. The observation pits will be excavated to proviclc a besis fot 
expressing an opinion as to whether the rock fill is properly seated and sufficient moisture 

has been appliod to the material. When obse,v.itions indicate 1ha1 a layer of rock fill or any 

pol'tio11 thereof is below that specified, the affected layer or area shall be reworked until the 
rock fill has been adequ:11ely seated and sufficient moisture applied. 

7.4 A settlement monitoring program designed by the Con ult.111t may be conducted in areas of' 
rock fill placement. The specific design of' the monitoring program shall be as 

recommended in the Conclusions and Rooommcndatioos section of the project 

Gootcdmical Repon or in the final report of testing and observation services perfom1ed 
during grading. 

7.5 The Consultant should observe ctte placement of subdrain..c;, 10 verify th11t the drnillt'lge 
devicc.c; have been placed :rnd constructed in substantial oonfonnancc wich project 
spocitications. 

7.6 Testing procedures stintt confo11l1 to the following Standards as appropriate: 
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7.6.1 Soll and Soll-Rock Fills: 

7 .6.1.1 Field Deusil)' Tesl, ASTM D 1556-07, Density of Soil /11-Place By the 
Sand-Cone Me//,(}(/, 

7.6.1.2 Field Density Test, Nuclear Method, ASTM D 6938,08A, Density of Soil 
and Soi/-Aggn-gatc /11-Place by Nuclear Ml!thuds (Shallow Depth). 

7.6. 1.3 Laborntory Compaclion ·rest, ASTM n 1557•09, Moisture--De11sily 
Rt!latio,,,. of Soils and Soil-Aggreglll<! Mix111re.<r Usi11p. 10-Powul 
I lamm~r o,u/ / 8-/11rh Drop. 

7.6.1.4. Ex1>:rnsion Index Test, ASTM D 4829-0SA, £xJ),(lllsio11 Index r est. 

7.6.2 Rock FIiis 

7.6.2.1 Field Plate Bearing Tcs1, ASTM D 1196--09 (Rcapproved 1997) 
Standard Mctliodfor Nn11repara1i~ie Static Plate load T~ ts o/Soils and 
Flexible Pai,'£.'J11tml Compm1e11ts, For Use in Evaluation tmd Design of 
Airporl a11d Highway Paw:me.11!.t. 

8. PROTECTION OF WORK 

8.1 During constmction, the Controctol' shall properly grade all cxcavaled surfaces to provide 

positive drainage and prevent pondin_g of watcr. Drainage of surfooe water shall be 
controlled to avoid don1:1ge to adjoining properties or to finished work on the site. The 

Contr11ctor shall truce remedial measures to prevent erosion of freshly gradod areas until 

such time as perrnonent drainage and erosion control feamres have been installed. Areas 

subjected to erosion or sedimentation sh,1ll be properly prcparod in accordance with the 

Specitications prior to placwg additionol fill or structures. 

8.2 After completion of grading us obset\lcd and tested by the Con_bultant, no funhcr 

cxcnvation or filling shall be conducted except in conjunction wilh the services of the 

Consultant 
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9. CERTIFICATIONS ANO FINAL REPORTS 

9.1 Upon comple1ion of lbe work. Contractor shall fi1mish Owner a cert.ilicauon by the Civil 

Engineer stating that the lots and/or bui lding pads arc gr.wed to within 0.1 foot ver1icolly or 

elevations shown on the grading plan and thm all t~ and toes of slopes are williin O.S foot 
hori7ontally of tbe positions shown on the grading pluns. After installation of a section of 

subclrain, the project Civil Engineer should survey it location and prepare an as-built plan 
of the subdrain location. The project Civil Engineer should verify the proper outlet for the 

subdmins and the Contractor should ensure that the drain system is free of obcstructions. 

9.2 The Owner is responsible for furnishing a final as-graded soil tmd geologic report 

satisfocto1y to the appropriate &O'ICllling or accepting agencies. The os-g.ruded report 

should be prepared and signed by a caJifomia licensed Civil Enginee1· cxperieneed in 
geot~hnical engineciing and by a California Certified Engineeling Geologist, indicating 

that the geotechnical uspocts of the gniding were performed in substantial eonfoml:rnce 
with the Spe<:ifications or approved chanses to the Specification~. 
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GEOCON 
A l . ENV I RONM ENT AL . MATERIA L S O 

INCORPORATED 

GEOTECHN IC 

Project No. 07465-32-03 
October 23, 2015 

RCS-Harmony Partners. LLC 
321 12th Street, Suite 200 
Manhattan Beach, California 90266 

Attention: Ms. Kathryn Mun-el 

Subject: RESPONSE TO COUNTY OF SANI DIEGO REVIEW COMMENTS 
HARMONY GROVE VILLAGE SOUTH 
SAN DIEGO COUNTY. CALIFORNIA 

References: I. Co11nry of Sa11 Diego Review Comments. Hanno11y Grove Village Somh. Project 
No. PDS20/S-SP- IS-002, dated July 6. 2015. 

2. Updare Geotechnical Reporr. Harmony Grove ViJ/age South. Sa11 Diego Cowuy. 
California. prepared by Geocon Incorporated, dated Febn,ary 3, 2015 (Project 
No. 07465-32-03). 

3. Vesti11g Tenwtive Map. Harmo11y Grove Village So111h. San Diego Co11111y. Cal{fornia. 
prepared by Project Design Consultants, electronic copy dated January 16, 2015. 

Dear Ms. Murrel: 

In accordance with your request, we have prepared this letter to respond to a County of San Diego 
Review comment (Reference I) for the project. The review comment pertaining to geotechnical 
issues followed by our response is provided below. 

Item No. 11-1: 

Response: 

Subject Area .. Geologic Nt1zanl,·: A11 update geoteclmical i11vestigatio11 is 
required in areas of plmme.d (/evelopmefll 110/ covered by the 2005 geoleclmical 
investigation work by GEOCON. T/re scope of work is outliued wit/rill Sectiou 8 
of the Update Geoteclmical Report. Harmony Grove Village South, Sau Diego 
County, Califomia. dated February 3. 1015. II is reco111111e11ded to complete /he 
update geoteclmical i11ve.stigatio11 work once development plan.,; are finalized. 

It is our opinion that the update geotechnical investigation discussed in 
Reference No. 2, Section 8.1.2 is not needed at the current stage of project 
planning. Based on previous fieldwork perfonned al the subject site, we 
anticipate that areas of planned development not encompassed by our 2005 
investigation report will consist of similar geologic materials and that no 
conditions will be present that would preclude the development as presently 
proposed. In this regard, the fieldwork and update report can be performed at a 
later date. 
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Sbould you have any que.stions regarding this letter. or if we may be of furtber se.rvice, please contact 
the undersigned at your convenience. 

Very truly yours, 

GEOCON INCORPORATED 

Emilio Alvarado 
RCE 669 15 

EA:DBE:dmc 

(2) Addressee 
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