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(016) s7'r -r 6S0
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Fax (916i 371 7266

Dear Mr. Mclaughlln:

The followlng sumrnarlzes our limlted InvesUgadon of s.rbsurface rnaterials and
condiuons peformed for the subject prcJect in accordance with the agreement between
Quincy Englreering and Taber Conzultants. The purpose of thls study ls to determine
the suitabillty of constructlng a cutslope for construcuon of the proposed bike path, to
prwlde rehlning wall recommendaUons lf required, and to provlde soib crlterla
expected to be encountered during construction. Pavement recommendauons or
eafthwork recornmendations beyond those for conshucton of the proposed cut slope
and/or retalnlng rrdll were not part of the scope of services and have not been
addressed in thls rcpoft. Other limitatlons of this work are discussed in the attached"General Condltions."

Slte and Pro{ect Descriotlon
The project ls located in El Dorado County, along West Foml Road (Flgure 1).

The subJect slope is an approximately +2H:lV slope orerall, with slgnificant varlation
(fiom approdmately .5H:lV b approximatety 3H:1V.) The slope is predomlnately
covercd with grass with scattercd scrub and trees. The proposed proJect ls shown on
prellmlnary plan drawings (not dated) received electronlcally from Quincy Engineering.

The lower portion of the slope appears to have been cut durirE the construc{on
of the existing US 50 roadway, as evidenced by an approximately 6*ft hlgh area at the
base of slope that ls steeper then the slopes abwe. This steepened porUon of the
slope has occaslonal rock outcropplngs which are lacking further up the slope. An
unllned earthen dltch runs along the base of slope and panlleb US 50 in the area of the
proposed cut; bedmk exists along the base of the dltch.

A rew bike path ls planned as part of the US Highway 50 / Missouri Flat Road
Interchange proffi. Thls blke pati ls shown on provided slte plans to parallel the
south side of US 50 to the west of the Placerville Drl\€ orcrcrosslng hfore tumlng
south to end at Fomi Road, The proposed alignment would necessitabe either cuttlng
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the existing slope between US 50 and Forni Road or mnskucting a retaining wall at the
toe of slope.

Exoloradon and Testlno

Informaton on the nature and dlstribution of subsurface matetials and condltlons
was obblned durtng thls study by means of two (2) logged and sampled auger/rotary
boring penetrating to a maximum depth 45*ft (elev. 1680.5+) using a CXvIE-SS drlll rig.
Where competent rock was encountered the borings were advanced using dlamond
coring €qulpment.

Drive samples were recovered from the borings by neans ola 2'0 inch O.D.
"shndard penetration" sampler advanced with standard 350 ft-lb sttiking force (ASTM
D1586) to provlde a field esflmab of solls consl$ency, Sampler pen€tratlon reslstance
was recoded and can be conelated to strength and bear{ng characterlstlcs of the
foundation materials. Selected poftions of recovered drlve samples were rctairpd in
moistur*.proof sonbiners for laboratory tesilng and reference.

Molsture contentdry denslty and comfessh€ strengttt tests were unable to be
performed on collected samples due to the rocky nature of th€ samples collected.

The borlngs were logged and earth materials fleld-dassified by a geologist as to
consistency, color, gradation and terfi,rre on the bues of sampler penebatlon
resistance, and examination and lnspedion of samples and drlll cuttlngs. where
dlamond corlng was used to advanCe the bOring, the recovered cores Were logged as to
percent recwery and Rock Quallty Deslgnation (RQD). Cores were photographed and
stored ln core bOxes fOr referenCe. Groundwater Obseruauons welc made in the borlngs
during drllllng opierations, Each boring was backfllled wlth cement grout and topped
wlth a cold A/C patch upon completion of drllling operauons.

The boring locations and elevations were referenced to the @untyb project
suwey dafum and were mar*ed In the fleld. Locafions, elwations, details of borlngs and
results of hsts are shown on the attach€d "Log of Test Borings" drawing. Tracy
Cornpbon was the field geologlst for thls study, Davld A. Kltrmann, C.E'G, and Mafty A.
Wlls were the represenbtves fmm our ofrice performing the reftEdion seismic profiles
for thls study.
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Selsmlc Rcftactlm Prollllng

Two doubls.ended seismic refracdon proflles were cornpleted durlng our study.
Both selsmlc refractlon proflles were located along the approxlmate *2H:1V slope below
West Fornl Road.

Refracuon seismic profiling indicates primary wave (compresion wave) vdodues
ranging from 900 fps to as much as 8800 fps. Seismic lines were approximately 60-
70*feet in lengttr and would represent materlals to depths of 30-50*feet.

Interpreted resuils/detalls 0f the selsmk r€fracfron proflles arc summarlzed in
fte following table:

Rcfrastlon Sclemlc Prcfllee

S€ismic
Une

Esumated Depth
to Bottom of

Lay€r
(ft)

Laycr
Veloclw

(tps)
MaErlale Descrlption*

s1-s2
7-17 1000-1300 Native Soil / collovlal deooslts

z5 200tr4000 Decomposed / lntensely weatherd
rock

7300-8800 Weathered rsck

s3-s4
2-5 900-1000 Natlrae soll / collovlal dePoslts

20 1400-2800 Decomposed / interEely weatherd
rock

4800-7700 Weathered rock
* Materials descrlptlon ls Interpreted, based on site obseruations and layer
velodtles.

Locations of selsmlc proflles are shown ln Flgure-2. T'ime-dlsbnce graphs for
refracfion selsmlc pmffles are shown 0n Flgure-s.

Geoloolc €ondl$onr
The slte ls shown on publlshed geologic mapping fGeologlc Map of Califomta,

Sacramento Sheet" 1:250,000, 1981) as underlain by Mesozoic Aranltic rocks. Mapped
adJacent to $e site ls metavolcanic rock of the Logtown Rldge ffifiauon,
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No faults are indlcated to p6s throt8h the project slte on publlshed mapping.
The nearest mapped fault to the slte ls Melones fault zone located approxlmately 3.1
mlles to the east of the slte. This fault is consldered inactive during the Holocene by tlre
C"alifornia Geologlcal Suney and ls not Included In the faulE sho^rn on the Caltrans
"Seismlc Hazard Map."The prctsct slte ls not located wlthin an Alquist Priolo
"Earthouake Fauft Zone."

Site geologic reconnaissance (July 22, 2009) ofthe area indlcates metamorphic
rock rather than the lgneous rock ls exposed along the cut slope that was created
during the US-50 construction (below Foml Road). The oeosed mebmorphic rock in
the cut slope ls fleld{erribed slmllarly to the rock encountered at both borlngs
completed for this project (discussed below) and ls observed as p€domlnately
moderately to intensely weathered wlth local areas of very Intensely weatlrered
metamorphlc rock. The rock ls characErized as moderately soft and intensely
fractured/Jolnted in acordance wfth descrlptors shown on the athched "Engineering

Geology Fleld Descriptors" sheet (Flgure-4). More promlnent fracturesfoinB observed
wlthln the metamorphic rock were measured as followsr

Strike
Northwesterly
Noftheastaly

Dip
49o-72o southwest

73" southeast

Earlfi Materlals and CondlUons

Earth materlals encounter€d in the borings are conslsbnt wlth the metavolcanic
unit descrlbed In publlshed mapplng. Encountered maErials can be divided into two
units considered slgniflcant to the propoaed projecu madway ffll/natlve soils and rock.

Roadwav flll and natlve soils / colluvium

Surface soils include roadway flll and natlw soils / collwlum. The unlt conslsts of
silty clay witfi sand to sandy clay wlth gravet and sllt and generally has a stiff to very
sUff conslstency (per Standard Penetration blow counts), Roadway fill materials were
typically encountered in both borings to 1* foot below ground suface, This filllnative
soll layer extends to approxlmately 4-ft and 7-ft belor ground surlace in borlngs &1
and B-2, respectlvely (elev. 521* and 525+, respectvely).
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Rock

l,letamorphic rock was encountered In both bodngs corilpleted for thls study' The
use of slld fllght augers as means !o penetrate the decomposed rock was sufllclent,
however as the rock becarne harder wlth depth, the SPT sampler was eventualty unable
to penebate the weathered rock for samdlng and dlamond corlng equlpment was trsed
bo obtain sampfes,

The kansluon from deomposed rcck to more comp€tent roct in Borings B-1 and
B-2 b at 34.5 and 9.5-ft depth, respectlvely (elev' 492* ard 523*' respec0vely).

Encountered weathered rock was fleld-descrlbed as Huegray to bruwn and
sllghtly to Intensely weathered. The enmuntered rock ls moderately hard to hard,
moderately t0 intensely fractured (locally wry Intensely fractured) wfth lron oxlde sblns
along the fracture sufaces. From recorered cores there does not appear to be any
vlslbie beddlng and the rock mass app€arsto be massive. Between both borlngs, core
recovery ranged from 25-L07ato with an a\€rage recorcry of 82%. Rock Qnllty
Designation was low and ranged from 0 to 25?o br all dlamond core runs ln bottl
borings, indlcatlng numerDus fncures within the rock mass.

Simllar rcck was obseryed In the outcropc along the lower pordon of the slope
below Fornl Road. It ls likety that the elevaEon of the soll:rock contact may vary
(posslbly signlficantly) within the project slte.

Concluelone and Dlecuse lon

The maErials found underlying the dope below Fornl Road are consldered
capable of suppodng the proposed steepened slope' Unfavonble Jolntlng was not
observed In tJre rock outmppings and the extstlng cutslope has apparently performed
well wlth lltHe evldence of eroslon or Instablllty. A laid back slope no steeper then
1H:1V ls considered acceptable if provisions are made to allovr for mlnlmEauon of
erosion and preventlon of loose rnaterlal falling Into S|e bike path. The upp€r limlt of
$e qJtslope drould be made to avold arero wlth known roaduay Rll (Figure'2 and'6)

Rlppeblllw
The materlal enountered durlng thls hvesugauon withln the veftical llmlts of the

propoaed cublope ls conddered generalff rlppable by conventlonal heavyduty
excavatlon equipment. Rippability can be expected to decrease with depth frotr
exlstlng surface elewUons wlth deeper portions of the proposed cut posslbly being
marglnally rlppable at least In part.
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EnsNssrcon$at
Whtle the exlsting cutslope appears to harre performed well lt ls recommended to

protect the cutslope from stormwabr flows to minimlze erosbn of the slope face,
Surface water along Foml Road should be dhected away ftom the slope face and
relis/ed to an ar€a outside of the llmib of the proposed cutslope in a way that will
mlnimize eroslon of the slope. It is recornrnended that any dralnage lmproverents also
llmlt Innltratlon along Fornl Road In the area of the cutslope. This can be accornpllshed
using concrete llned V{ltches or a trench d|"ln installed along d|e inboad madway
edge and a raised asphalt concrete berm along ttie outboard roadway edge.

The exlstlng toe of slope area has been Inclsed, llkely by Sorm water runoff. It
ls recommended to protect the net{ toe of slope from similar erosion by placement oF a
concrete lined Vditch along the base of slope.

It ls recommended to prwlde provlslons for llmiung the posslblllty of debris
falllng onb the proposed Uke path. At a minlrnum a lunout" area between the base of
the proposed cutslope and the blke path ls recommended. Thls runout area ls
recommended to be a minimum of S-ft wide. The recommended Vdltdt at tste toe of
slope can be collocated In thls runout ar€a. It ls llkely Snt rod< netting or a debris
fence wlll be required to reduce the probabillty of falling debris b an acceptable level.
The completed cut slope should be reviewed by an engineerlng geobglst to determlne lf
rock rcttlng or other measures are requlred.

It is recommended that the upper portions of the oitslope that consists of
softer/looser natlve soll/colluvium be protected from erosion. Straw waddles staked
across slope lmmedlately after consFuctlon to lessen runoff velodty ls recommended.
Long term protectlon can bke the form of plantlng i seedlng wlth nauve deep roobd
draught resistant plants and dacement of erosion conhol mats across the exposed
soiVcolluvlum to retaln soil untll plants are estauished. Consultatlon wlth an erosion
control speclallst is recommerded to further denne eroGlon control measures for thls
proposed proJect and to determlne lf other portlons of the cutdope wlll r€qulre eroslon
Drotection.
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Please call if you have any questions regardlr€ the foregoing or earth materials
and foundalion condftions at the this opportunity to be of service.

lery truly yours,

CONSULTANTS

Davil Kitarann
c.E.G.2412

Mr. Garet Mclnughlin
q,rlncy Engineering
US 50 I Mlssourl Flat Road Interchange Blke PaSr
Page 7

Attachments: 'Selected Rsferenceso'General Conditions'"Viclnity Map""Sit€ Plan'
'T€st Boring Log6"
"Englneerlng Geology Field Descripbrs"'Seismic Refraction Logs''C utslope Crcss-Section"

Flgur€-1
Figure-2
Figure-3
Figure.4
Figur€-5
Figum'6

E.
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GENERAL CONDITIONS

The conclusions and recommendatlons of thls study are professional opinion
based upon the lndlcated project crlterla and the limited data described hereln. It is
recognized there h potential for zufficient variation in subsuface condltions that
modification of corduslons and recommendatlons mlght ernerge from further, more
detaibd study.

This repoft ls Intended only for the purpose, site location and project descrlpffon
indicated and assumes deslgn and construction In accordance wlth Glbans practlce.

As changes in approprlate slandards, site condltions and bdtnlcal knowledge
cannot be adequately predlcted, review of recomrnendadom by thls office for use after
a period of two years ls a conditlon of this report.

A revlew by thls offlce of any hundation and/or gradlng plans and speclflcations
or odrer work product insofar as they rely upon or implemert the content of this report,
together wlth the opponinlty to make *pplemental recommendations as indicated
thercfrom is oonsidercd an integral part of this stu{y and a condltion of
recommendations.

Subsequently defined construcdon observation proceclures and/oragencies are
an element of work that may affect srpplemenhry recommendatlons.

Should there be slgnlficant change in the proJect, or shouH earth rnaterials or
condltions different from tfiose desffibed in $is report be encountered durlng
@nsfuction, this office should be notified for evaluatlon and supplemental
recomrnendations as neces$ry or appropriate.

Oplnlons and recommendations apply b cunent slte condltions and those
reasonably forcseeable for the descrlbed de\€loFnent - whkh Includes approprlaE
operaUon and maintenance thereof. They cannot applyto slte changes occurrlng, rnade,
or Induced, of whidr thls offfce ls not awar€ and has not had opportunity to evaluate.

The scope of this study specifically excluded sampllng and/or tesHng br, or
e/aluation ofthe occuncnce and dbbibuflon of, hazardous snbstances. No optnlon ls
intended regardlng the presence or distribution of arry hazardous subshnces at this or
nearby sltes.
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TEST BORING LOG

SURFACE ELEVATIOI'I:TYPE: 4-INCH AUGER/HO CORE
?" asphall conctds ovor (Eliff), blffi lo orange'broun,
SILTY CLAY wilh fin€ lo cdrss sANO, dry (fr|)

Very densa, brolin GRAVELLY fino to coare€ SAND
$d|h CLAY, dry (decomp$cd m€b-lgnaous rock)

Vory hald (locallt edmlconpaci to lz-t dep|h), b.onn b
light brown SIITY CLAY ndth &\ND to SANDY CLAY
trrrlh SILT, dry (doco.npo6sd mda.lgnsous rod()

META-IGNEOUS ROCK, msdiumfahEd,
blus{r€d4ray. mode.ably r/€dh6tsd (locally
intsneely *scdhor€d), hord (loc8[y rnoderEtoly rot),
intrlaely lo vry Intens€ty fracturEd, kon orddized stdns
on frtciirg rurf*B6
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6$llrityE ot au'luiaacl corBntE At ol}ri tocal|d€ /aDrtals
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bluegrosn €ray, moderai€ly w€rth6r€d (locdy
inbnGely wealh€r€d), hard (bcalty modBial€ly Eon),
hbnE€ly to rrsy htonsoly fraehlred, Iron od(Eod slalnC
on ffadwg suriacas

s6t6 / 19i4 rxl
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6
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*g
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i t

Bobm of hol€ Et 45.0 ibo{^

Borshole bddllad witn c€menl $orn upon co.nploton,
l{o Irourdivalgr gloourtersd s,hlo augBrlng.

tl! IOIFE aDe6 SHOW ltlg{frFrcg CgGttloiE AI lti€ 9 lEl rto
(o{Ar$n3 J|qorlto aro rr 15 r*rr wennrfiEr l1t|l t|IY rl tleru.
lrxr '|vc (r $aluGrca ccaFltroa!  r ot F lQcAt|oalt At{o latct,

LOGGEo BYr TJC I DATE: 0?-22-A!09

?&ther ffi,:*
L,.La ffit#l*

TYPE: 4INCH AUGER/HQ CORE

TEST BORING LOG

SURFACE ELEVATION:

Job No. 1P2 399 29S,t

BORING NO 1
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TYPE: 4nNCH AUGER/HO CORE

eHg
EgE HIrF

f sephalt e|mts ov€r (Stff), bro$n liri€ lo coase
SA IDY CLAY wl[| GR VEt, dry ([n)

Vory 6{1ff, a{|go brow'r to light brorn llnc EANDY
CIAY wlth SILT, *y

Vety had, lghl b?Bvn CLAY wlih SILT ard fino SAND,
dry (dsoompo€ad rElr-ign€our rock)

METAIGI.EOUS ROCK, fl|gdirm{raln€d, blu€-groon,
h{d to t ery hard (locdly Bon), modantdy !o htonsefy
rrvoatha6d (locelly vory hbn8sly wsathsr€d), Int€nsely
lo \€ry ints|rd}| frscltrrd, fon o)ddla6d stsins m
ftaclur€ slFfacos
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fr;r
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TYPE: +NCH AUGER/I.|O CORE

TEST BORING LOG

SURFACE EI.EVATION:

Job No. 1P2 3gS 2S6-4

BOR]NG NO 2
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LOGGCD BY: TJC I DATE: 07-2}2009
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UNIFlED SOIL CLASSIFICATION SUMMARY

Slltl ond (bt3
Llquld llnlt 50 o. tu .
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Coffrc yohcd rott
(f,lorc th6r !01 ir lorg6r lhon t{o. 20O 3ilyrl

.,\

3;
',,,

.f

v Mt-
I

ot ot-
-/ = llr- roL

I

LABORATORY CLASSIFICANON CRITIRIA
GW ond S$ - Ar : 4 ,o. CW ond 6 FOR StY; I g C. lJ
CP o.d So-Cicoo growl o. sond oot mectjng rcqukements fo. CW 6dd Slv.

Cl,l ond St\,|- Al tcrborg lirnils of Unes bclorv 'A" ll6c or p.t. lcrE lh(rr 4,

CC ond Sc-Atlc/b.rg limits ol lincs otrove 
"A" 

lln. with P,l. g|.col./ thqn 7.

Fines {ci l t  or cloy)
Grov.l

C.Sblci Biuldarria.aur lcnd.ll aJ{ | C6dr

Sicve 6lzrs 200 { 0 r 0 4 3/4" f," t0"

Classificatlon of arrlh mdrials rhowt on the lsEt borlng logs k basEd m tlcld
lEpcdbn Ir|d should not be conol&rd lo ln?,ly |tboralory analy8ls unbss ao stsled.

MATERIAL SYMBOLS

l:--Ti*""'
I-1,*o
D1*
N.,*

FJI p.ot *a.zo,
tlll oreor,ic r||otlcr

ffirr' ^oo,o,

ffi,*"-" ,o"n
fZZyq !r,1r-o.E s"o^* ro,y
f // )ctoyer 

sond 
=l 

rock

li\ sg.no, "itt o, ffi rto-o.pr,ic
L:lsd(Y 

sodo 
Lllll 

roct

Stor0o.C
'N"-V{lue.

o-5
6 - t o

t : - ? c

21-  33

J6- 70

> 7 0

Veal loosc

Loosc

Scmicompoct

Corfipoct

Ocns!

Very den$e

Vcry roft

Soft

s r i l l

vert 6.tifl

Ho.d

vcry hord

' Acoo.dht to lh! Siardq.d Pcn.t/otbn
T..t (|SIM 0 1586)

u,ll"o!,"ilLl, 5clo.3 hr,kor.. 50 i.o€

tri..G rtondcrd pt|clrotlon l.rt hoc 4ot
bcc. eg[dm!d. co.ri!l.nci.! lhohn (in
oof.6lr.dr) cn loai or. .:timot.d. 

-

A - Attlrbf{ Litllts

C - Consolidotion

CR - Corroeivity

E - Exponsion hd.x

G - G.odolion

H - Hyd.orncter

|l - llorimqfi Dr!, oensity

P - P!.mcobility

R - Resistonc€ YobG

s - Dkect Sheoi

Sf - Sond Eqlivol€.ftl

S0 - Specilic Grcvity

T - Irioriol Shror

LEGEND OF BORING

Conformoble moteriol ch

Unconformoble moteriol

LEGEND OF PENETRATION TEST
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