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November 5, 2018

Project No 18218-01

TO: CJC Design Inc.
22486 La Palma Ave . Suite 202
Yorba Linda, CA 92887

ATTENTION. Fred Cohen

SUBJECT. Preiiminary Soil Investigation and Infiltratton Tests Report Proposed Gas Statien.
Convenience Store and Car Wast: SWC Mentone Boulevard and Crafton Avenue.
San Bernardino County California

Introduction

In accordance with your authorization, this report presents the results of our preiminary soil investigeton
and infiltration tests for the subject site (see Figure 1 Site Location Map). The accompanying report
presents & summary of our findings conclusions. recommendations and mitatione of our work for
construction of the proposed site improvements,

Scope of Work

» Review solls. geologic. seismic. groundwatér data and maps in our files.

s Perform exploration of the site by means of three backhoe excavations at readlly accessibe
locations.

o+ Field Engineer (California Registered RCE) for logging. sampling of select solls. chservation of
excavation resistance, caving conditions and water seepage (if any).

» Perform basc laboratory testing on select soil samples. expected to inciude moisture, density. sand

equivalent. expansion index and corrosion potential (pH, chlondes, fesistivity end water solubie

suifates)

Perform digitizea search of known faults within a 60-mile radius of the site.

Determine California Building Cadle (CBC) 2016 seismic parameters for the site

Consult with project architecticwil design engineer

Fariorm wo Snaliow lilll?' [t 1GSES &t 1I0GANOTIS SIS et ok

Prepare @ report of our findings. conclusions and recommendations for site preparation. moiuding

overexcavation/temoval depth. allowable beanng vaiue. foundation/siab-on-grade depthitmokness

recommendations excavation charactenstics. lateral static/sewsmic earth pressures for retamning walls

design general grading and grading specifications. California Buiiding Code (2018) seismic design

coefficient CayOSHA soil classification and mflifration rate i inches/howr

Existing Site Copdition

The rectangular shaped. relatively fiat site 1 located on the southwest comer of Mentone Boulevard and
Crafton Avenue In the Mentone area of San Bernardino County California. Mentone Boulevard 1S a
paved road with curbs, gutters and sidewalks. Crafton Avenue is a paved road with AC curbs. A block
wall borders the site on the south side. An existing house 1s loceted on adjacent property 0 the south,
The adjacent lot to the west is vacant. Vegetation consists of dense weads.
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The approximate locations of the above and other features are shown or Exploratory Trench anc
infiltranon Test Locabon Map Plate 1. The base map is "Bonng Skewsk preparea by Anace
Enfdgineering Company of Anaheim California,

Proposed Development

We understand that a gas station, convenience store. car wash and related improvements are proposeg
for the site. The proposed structures will be steel or wood frame construction with concrete floor siabs
supportad on prepared subgrace. Based on flat topography of the site modest cut or fill grading and no
significant cut or flil siopes may be probosed.

Eleld Work

Three expioratory trenches were excavated at the site on October 16 2018 utihzing 8 Case 580 backhoe
equipped with a 24-inch bucket. Locations of the exploratory frenches wene randomly selected at readily
accessible locations (see Exploratory Trencn Location Map, Plate 1» In generai the expioratory
excavations reveated the site soils primarily sonsist of siity sand, sand with silt and gravel with sana
{USCS “SM" “SP-8M and 'GP’). Cobbles up to 10 incnes and boulders up to 31 inches were noted in
exploratory excavations Fill was noted to a depth of 3z feet in Trenches T1 and T2, Caving was aiso
noted Delailed descnptions of earth matenais encountered are presentec ir the form of Gectechnicat
Trench Logs 'n Appendix B.

Based on available cata (referenced COMG Speciai Report 113. Plate 5B the site soils are mapped as
alluvial deposits between 200 and 330 feet thick,

Laboratory Testing

Laboratory tests were performed on select soil sampies. The tests consisted primarily of naturai moisture
contents dry densities corrosion potential 1pH. chlorides. resistivity and water solubie suifates). A
summary of laboratory test results are prasented in Appandix C. with some of the results also snown n
Geotecnnical Trench Logs in Appendx 8

GroundwateriLiguefaction

Groundwater seepage or wet soils were not encountered in our exploratory excavations. excavated to a
maximum depth of 15 feet, at the time this work was performed Groundwater study s not within the
scope of this work However based on referenced COMG Soacian Report 113 [Plate 4B). depth fo
groundwater st the site is 175+ feet below ground surface and referencad Carson and Matt map
indicates depth to groundwater In the vicinity of the site to be 150+

Groundwater date from State well in the vicinity of the site 18 taoulated below (see Figyre 1 Site Location
Map for location of well):

| State Well No. WSE* Date Measured ' Distance/Location Estimated Depth
() Reiative to Site of Water Below
N | — ___Ste¢t _
01802W28C0018 1747.79 § 4/11/1931 . SE/0 & miles 889
] 1747.45 : 10/23/2008 1 o 8024
"WSE = Water Surface Elevation

iLiguefaction occurs when loose, fine grained (poorly graded) saturated cohesion fess solls are subject to
ground shaking dunng an earthquake of large magnitude Liguefaction potential in general is relatively
high when the ground water table is tass than thity feet below ground surface Based on the San
Bernardino Courty Land Use Plan, the site 1s rot lecated in an area of potental liquefaction 1see
Figure 3
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Selsmicitv/Faulting
The site 13 nat located within & currently designated Alquist-Pricc Earthouake Faurt Zone

A computer search of known Quarternary major faults witin 5¢ miles of the site from USGS National
Seismic Hazard Map s presented in Appenaix D T 1s probabie that not all active or potentially active
faults in the region have been identified Furthermore seismic potentia! of the smaller ard less notable
faults is not sufficiently developec for assignment of maximum earthquake magniudes and associated
levels of ground shaking that mught oacur at the site due to these faults.

Conclusions

s Al vegetation. weeds undocumented fills owl foundabons. buned anandoned structures bured
utility’rr:gation fines ang any deléterious materials etc wouid require remaval from the proposed
pullding/grading areas

» Overexcavation and recompaction of surficial soils should be anticipated t¢ remove and recompact
undocumented fili and provide adequate and uniform support for the proposed siructures and
pavement.

» Earth matenals encountered dunng our subsurface exploration can be excavatea with conventonal
grading equipment m good working condiyon.

« The onsite soils, exclusive of oversize matenals (larger than 8 inches} and deleterious materials. can
be used as compacted fill

+ Based on observation and soll classification the expansion potential of the near-surface sandy soiis
at the site 1s expected to be very low (El<20)

o After site preparation the use of shaliow spreac footings foundations appears feasibie for the support
of proposed light weight construction

» The sie Is iocated approximately 2 74 miles from the S San Andreas fauit. The stte 1s ocated in a
region of generally high seismicity. as i1 ail of Southern California. Duning its design iife, the site
expected to expenence moderate to strong ground motions from earthquakes on regional anoror
nearby causative faults

» There 1s a 2 parcent propability n 50 years (2475 year return parod) that peak grouna acceleration at
the site wilt excsed O 7959 (see Appendix D)

» Based on San Bemardino County Land Use Plan General Plan Geologic Hazard Overisys. the site
1& not located within area of landslide or iquetacton suscephbility (see Figurs 3

+ The fiooding potentiat of the site should be venfied by desgn civil engineer and considerad in
planning. design and construction.

* No groundwater and/or seepage were encountered durmg our subsurface work However. the
potential for rain or irigation water locally seeping through from adjacent’higher areas cannot be
entirely precluded

All graaing shouid be perfarmed in accordance with our General Earthwork and Gradmng Specifieations
presented in Appendix E except as madified within the text of this report.

Soil Exploration Co.. Inc. Page 3
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All debris, abandoned utility fines, underground structures, old foundations, weeds, vegetable matter,
deleterious materialg, etc. should be hauled offsite. Cavilies created during site clearance should be
backfilled in a controlied manner.

Subsequent to site clearance and debris remaoval, building areas extending at lsast 5 feet beyond the

building lines in pien (where practical) shouid be overexcavated and recompacted to remove

undooumented fills and provide uniform foundation support. Where the proposed overexcavation is in the

vicinity of existing structures. The work should be performed In sections (slots) considered safe by the

grading contractor Based on our exploration, we anticipate removals to extend to at Isast 4 fect below

existing ground or proposed grades, whichever is deaper. p need for deepe avais canngt be
‘A! :1.,, ; L:_': - ' IL 07 LIS UE :_:A i * 0 3 = L)

Deleterious matsrial, etc. should be compietely removed if encountersd in the bottom of the
overexcavation/grading areas. After the required removals, the bottom of the overexcavation should be
scarified to a depth of at ieast 12 i d,_thoroughly w ng re acted to ot least 95

Parking/driveways/pavement areas should be scarified to a depth of at least 12 inches, watered as
necessary, and compacted to at least 85 percent relative compaction.

Any soil to be placed as fill, whether presently onsite or import, should be approved by the soll engineer
ar his representative prior to thelr placement. All onsite soiis to be used as fill should be cleansed of any
roots or other deleterious materiais. Cobbies larger than 3 inches in diameter should not be placed in the
vicinity of foundations and utility lines. All fills should be placed in & to 8 inch loose lifts, moisture
conditioned 1o near optimum molsture content, mixed and compacted to at least 80 percent relative
compaction.

Any imported solis should be sandy (preferably (USCS "SM" or “SW* and very low in expansion potential,
El<20) and approved by the soil engineer. Tha soil engineer or his representative should cbserve the
placement of fill and take sufficient tests to varify the moisture content and the uniformity and degree of
compaction obtained,

Eoundation Design

Conventional Building Foundations

Based on the above site preparation recommendations, very iow expansion potential of soils and
anticipated loads, an allowable bearing pressure of 2000 psf is recommended for the design of footlngba:
This bearing pressure has been established based on the assumption that the continuous footings will
embedded at least 18-inches below lowest adjacent firm grade and into the compacted fii mat, and
measure at least 18-inches in width. This value may be increased for each sdditional foot of depth or
width 1o @ mandmum of 3000 psf. The column footings should be at least 24 inches In width and

embedded at least 24 inches below lowest adjacent firm grade. A one-third increase in the bearing vaiue
may be used when considering short term wind or seismic loads.

Typical canopy calsson should be 2 to 3 feet in diametsr and extend to a depth of at ieast § feet below
ground surface. An allowable bearing value of 2000 pef and lateral bearing of 300 psi/ft (maximum veiue
3000) may be used in design.

Solf Exploration Co., Ine. Page 4
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Continuous footings should be reinforced with at least two No. 5 bars at the top and two at the bottom.
Please note foundation design is under the purview of structural design engineer and atructural
considerations may have other more stringent requirements which should govern.

Concrete floor slabs should be at least 4 inches thick (structural conditions may govern). Slabs to receive
flooring shouid be underiain by a 10-mil Visqueen moisture barrier overiain by _z-inch layer of ct rolled

sand and underlain by additional 2 inches of rolled sand Slabs st blect to vehicutar traffic/canop
gres/siomge shouia be gt least © inches thick {or thicker). Appropriate recommendations should be made
by the project arehitect if crack sensitive floor covering {such as vinyl or marbie tiles) is paced directly on
the concrete slab.

All floor slabs should be reinforced with at least No. 3 rebar at 18-inches on center each way. Care
shouid be taken by the contractor io insure thet reinforcement is placed at sfab mid-haight. The use of
concrete spacers to raise rsinforcement of siabs is highly recommended. However, floor sisb thickness
and reinforcement should be evaluated by the structural enginesr and designed in compliance with
appiicable codes for the proposed loading. Where siabs will support spacial loads, such as equipment,
ete., the structural engineer should consider these conditions. A modulus of subgrade reaction (k) value
of 150 pci may be used in the design.

All concrete flatwork, including slabs subgrade, should be verified to centain 1.2 times the soil optimum
moisture content to a depth of 12 inches prior to placement of siab bulding materials. Moisture content
should be tested in the field by the soil engineer.

Congrete Joints

The joints spacing for concrete slabs should be determined by the project architect. Joints should be laid
out to form approximately equare panels (equal transverse and longitudinal Joint spacing). Rectangular
panels, with the long dimension no more than one-and-one-haif imes the short may be used when
square panels are not feasible The depth of langitudinal and tranaverse joints should be one-fourth the
depth of the slab thickness.

Joint tayout should be adjusted so that the joints will line up with the somers of structures, small
foundations and other built-in structures. Acute angles or small pleces of slab curves as & result of joints
layout should not be permitted,

Concrete Curing

Fresh concrete should be cured by protecting it against loss of molsture, rapid temperature change and
mechanical Injury for at least 3 days after placement. Mosst curing, waterproof paper. white polyethylene
sheeting. white liquid membrane compound, or a combination thereof may be used. Affer finighing
operations have been completed, the entire surface of the newly place conerete should be covered by
whatever curing medium is applicable to local conditions and approved by the engineer. The edges of
concrete siabs exposed by the removal of forms should be protected immedistely to provide these
surfaces with continuous curing treatment equal to the method selected for curlng the slab surfaces. The
centractor should have at hand, and ready to install before actual placement begins, the equipment
needed for adequate curing of the concrete. In hot or windy weather (80° F or 12 mph) the contractor
should take appropriate conerete cooling and curing precautions during and after placement of concrete.
The use of mechanically compacted low slump concrete (not exceading 4 Inches at the fime of
placement) is recommended.

Soil Exploration Co.,, Inc. Page 5
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The following lateral equivalent fluid earth pressures and soil parameters in conjunction with the above
gliowable bearing value may be used for the design of retaining walis with free draining compacted
bacidills. In addition, any surcharge loading (such as vehicular traffic) shouid be considered in design of
retaining walls. Wall backfllis should be compacted to at least 90 percent relative compaction. We
recommend that drainage for retaining wails should be provided In accordance with Plate 2 of this report.

¢ Active Earth Pressure (Pa), level ground 40 pef (EFP), drained, unbraced yielding walle

¢ At Rest Prassure (Po) 60 pef (EFP), drained, braced non-ylelding (pert of building walle)

» Passive Earth Pressure (Py) 300 pof (EFP), drained, maximum of 3000 psf (filt or firm native soil}
» Horizontal Coefficient of Friction (k) 0.35

o Unit Soil Welght (n) 120 pcf

Solt resistance developed against lateral structural movemsnt can be obtained from the passive pressure
and friction coefficient indicated above. The total resistance may be taken as the sum of the friction and
passive resistance provided that the passive portion does not excaed two-thirds of the total resistance.

Based on observation and solt ciassification, the expansion potential of the near surface sandy solls is
anticipated to be very low (El<20),

Results of tests performed by Cal Land Engineering, Inc. of Brea, Califoria on a select soll sample indicate
negligible soluble sulfate exposure (less than 0 4 percent water soluble sulfates by weight), pH of 7.97,
chiorides of 40 ppm and resistivity of 1500 ohm-cm (see Appendix C). Concrete, mix, placement and curing

AL [o8Is [B8LS 3té hig COIMOSiVE SOUS
D ipgs should be protected y we recommend Typa Il cement and concrete
slump not exceading 4 inches at the ime of placement. If critical, theas shouid be further verified by your

MLOleCHEY

Selgmic Consideration

The site is located approximately 2.74 miles from the S. San Andreas fault. Moderate to strong ground
shaking can be expected at the site and there is a 2 percent probability In 50 years (2475 year return
period) thet peak ground acceleration at the site will exceed 0.795g. The site sl profile |s Ciass D (stiff
sofl). The structural engineer should consider City/County local codes, the latest requirements of the
Structural Engineers Association, California Building Code (CBC 2016) seismic data presented in this
report {Appendix D), and any other pertinent data In selecting seismic design parameters.

Groundwater

No groundwater and/or seepage weare encountered during our subsurface work. The potential for rain or
Irfigation water localty seeping through from adjacent areas cannot be preciuded. Our experience indicates
that surface or near-surface groundwater conditions can develop in areas where groundwater conditions did
not exist prior to site development, especially in areas where a substantial increase In surface water
infiliration results from landscepe irigation. In addition, chenges in focal or regional water and
management patterns, or both, can significantly reise the water table or create zones of perched water.
Wa therefore recommend that landscape irrigation be kept to the minimum necessary to maintain plant vigor
and any lesking pipes/sprinkiers, efc. should be promptly repaired. The depth to the groundwater may
fuctuate with eeasonal changes and from one year to the next. We have no way of predicting future
groundwater levels or psrched water due to Increase in surface water infiltration from rainfalf or from
landscape irrigation. Subdrains, horizontal drains, toe drains, French drains, heel drains or other devices
may be recommended in future for graded areas that exhibit nuisance water seepage conditions.

Soll Exploration Co., Inc. Page 6
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The near surface sandy soils may be subject water erosion. Positive drainage should be provided around
the perimeter of all structures and all foundations toward streets or approved drainage devices to
minimize water infilirating into the underlying natural and engineered fil soils. In addition, finish subgrade
adjacent to exterior footings should be sloped down and away to faciiitate surface drainage. Roof
dralnage should be coliected and directed away from foundations via non-erasive devices. Water, aither
natural or by irrigation, should not be' permitted to pond or saturate the foundation solls.

The developer should be made aware of the potential problems, which may result when drainage is
altered. Ponded water, leaking irigation systems, over-watering or other conditions which could lead to
ground saturation should be avoided. Area drainage collection should be directed toward the approved
drainage devices.

Classification{Trench Excavations/Backfill
In general Cal/OSHA clessification of onaite solis appears to be Typa C.

Temporary trench excavations deeper than § feet should be shored or sioped at 1.5:1 or fiatter,
cobbies/houlders removed from the slope surface, in compliance with Cal/OSHA requirements:

&) The shoring should be designed by a qualified engineer experienced in the shoring design.

b.) The tops of any temporary unshored excavations shouki be barricaded to prevent vehicle and storege
loeds within a 1.5:1 line projected upward from the bottom of the excavation or 2 minimum of & fest,
whichever is greater. If the temporary construction ambankments, including shored excavations.
to be maintained during the rainy season, berms are suggested along the lops of the exsavations
where necessary to prevent runoff from entering the excavation and eroding the slope faces.

c.} The soils exposed in the excavations should be inspected during excavation by the soils engineer so
that modifications can be made if variations in the soil conditions ocaur.

d.) Alf unshored excavations must be stebilized within 30 days of infiial excavation.

Backfills In the utllity trenches should be compacted to at least 90 percent relative compaction. Onsite
earth materials (cisaned of over 3° material). will be suitable for backfills. Clean sandy materiale with sand
equivalent value of at least 30 must be utilized for the pipe bedding and shading zone. Placement of the
trench backiil) in lifts and compaction by mecheanical effort should be anticipated.

Ientative Pavement Deslan
On the basis of laboratory classification and testing. we are of the opinion that the tentative new minimum
pavernent design may be as follows;
AREA MhEC | ASPHALT CONCRETE
Auto Parking/Driveways | 4~48 | 4"ACover compacted native |
[ CanopyFicor | 45-5 | 8'PGC over compacted native |

The upper at least 12 inches of the subgrade eoils below new pavements should be compacted to at least
85 percent relative compaction. Maximum dry densities should be determined by the Standard Test
Method designated ASTM D1557-12. Final pavement design may be based on laboratory test results of
representative soiis upon completion of grading.

Soll Exploration Co., inc. Page 7
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Soil Exploration Company, Inc. should review the foundations plan and observe and/or test during the
following stages of construction:

* During site clearance and removal of any obstructions.

¢ During all overexcavations, removal of ioose compressible soils, in-place processing of solls and all
fill piacement and compaction.

* During preparation, moisture conditioning, and compaction of subgrades/base for stabs-on-grade and
pavement,
During footing excavations and prior to placement of footinga materials.
During al trench and retaining wall backfills and compaction of curb. gutter, sidewalks subgrade.

« When any unusual conditions are encountered.

Einal Report

A final grading control report, including geotechnical deta gathered, should be prepared when rough
grading is completed. The report should include all laboratory test results, a map showing all removal
depths, location and depth/elevation of field density tests, test methods and final foundation and
pavemant design recommendations.

Our investigation was performed using the degres of care and skil ordinarily exercised, under similar
clrcumstances, by reputable Geotechnical Engineers practicing In this or similar iocations. No other
waenty, expressed or implied, is made as to the conclusions and professional advice included in this
report.

The fisid and iaboratory test data are belisved representative of the project site; however, soil conditions can
vary significantly. As in most projects, conditions revesled during grading may be at variance with
preliminary findings. If this condition octurs, the possible variations must be evaluated by the Project
Geotechnical Engineer and adjusted as required or alternate design recommended.

This report Is issued with the undaerstanding that it is the rasponsibliity of the owner, or his representative, to
ensure that the information and recommendations contained hereln are brought fo the sttention of the
architect and engineer for the project and incorporated into the plans. and the necessary steps are taken to
see that the contractor and subcontractor camy out such recommendations in the field.

This firm does not practice or consult in the field of safety enginesring. We do not direct the contractor's
operations, and we cannet be responsibie for ather than our own personnei on the site; therefore, the safety
of athers is the responsibility of the contractor. The contractor should notify the owner Iif he considers any of
the recommended actions presented heren to be unsafe.

The findings of this report are valid as of the present date. However, changes in the conditions of a property
can occur with the passage of time, whether they be due to natural processes or the works of man on this or
adjacent praperties. In eddition, changes in appiikcable or appropriate standards may occur, whether they
resuit fram legislation or the broadening of knowledge.

This report was preparsd for the client based on client's needs, directions and requirements at the time.
This report is not authorized for use by and is not to be relied upon by any party except the client with
whom Soll Exploration Co., inc. contracted for the work. Use of, or rellance on, this report by any other
party is at that party's risk. Unauthorized use of or rellance on this report constitutes an agreement to
defend and indemnify Soil Exploration Co., Inc. from and against any Hability which may arise as a resuit
of such use or rellance, regardiess of any fault, negligence, or strict lhability of Soil Exploration Co., Inc.

Soll Exploration Co., Inc. Page 8
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Closure

If you should have any questions regarding this report, please do not hesitate to call our office. We
appreciate this oppe o be of Wa

e

Very truly yours,
Soil Exploration

Gene K. Luu, PE 53417
Project Engineer
Distribution: {1] Addressee
Attachments: Flgure 1 Site Location Map
Figure 2 USGS Geologic Map
Figure 3 San Barnarding County Land Use Plan. Geologic Hazard Overiays
Figure 4 Fault Activity Map of California
Plate 1 Exploratory Trench and Infiitration Test Location Map
Plate 2 Retaining Wall Backfill and Subdrain Detail
Appsndix A References
Appendo B Geotechnical Trench Logs
Appandix C Labaratory Test Results
Appendix D USGS National Selsmic Hazard Maps-Source Parameters
and CBC (2016} Seismic Parameters
Appendix E General Earthwork and Grading Specifications
Appendix F Infiitration Procedure and Results

Soil Explaration Co., ine. Page 9



10/18/2018 MyTopo Map Print

I \\' - 1\ . J‘ "% . |
e "-J ! \l__ o Ga:;"q ] =y :l
| \ & . FN Syt " |
1 ¥
|

IR 1572 \Q Bé,

b= ‘—n___:_l, ; \\-M 3 ‘\“." A [ /{Af“ A Ay ‘,:L s -, 1196
I J . b b .
"l § Ewsser J 7‘ 18 ' N
=g ‘-1 —-:i; £ !'i‘.:'l' o —rp— |
« &4 f | =
{0 \\\"f ‘ Wp+

S A T e . = . e e e
*
L
L
j/’
7/
Ud
k-
I
T
[ 3
-
-
-

¢ | % ; ‘ | A ;/g_,!‘\ . » .1%3 _.i ;
i! ‘ (,_ \‘ ,: ' Py *.:;;‘1*' ¥eour ﬂ‘,,".' T‘}\ ;
| i r Tl &
R A
1504 1 " ~Fy o :’ - L N bV y
= '-l‘"}' i“-:. & T,‘“u."h! Lih “Hager. {' = "*’“"_ e "‘I‘":" ““é ‘= ! -.-—b—:w:k:;--}‘ 3 !
O I'l’"" N éiu Lo r e T T
PN L i 4 \ - ! - !
—rti:_ :'l='-'-':.l 51 o "'lllll\t lll I“M"m% ﬂ. g e T eesa y R#O "Aﬂf..a /
foe s b ?- o ,1! " '"i" s F‘ J ' t'l{_n w  owa . Rl . N
i:-}‘: (4 l !-! . 'l._ . i Win L T
Fhh b el Y B A
gL, ':--.‘ ='- ‘
75'-!}}'.'!& ‘1; i"i i ; [ 5 j & '
] . L] .Tj _‘!l u +
L] :? " .ﬂ',:l.‘.:

‘g"‘"
£ %
i

1
=

— =y -
.-
iy
EEA R . eV n-..

il ol ] -..q-.-

B
Oay
.f “ ™

s:-l xw ’ . o v L] ".]I. ',T l"[.l
Er- !/ J | . :-ano : tagese 3 AVE - _..,‘!nn
<) / s > LI
! BM!?: il = " Craf !ﬂ .;Lc‘t&‘p‘”i o r-h. ’ l
1818 147, I 4 nng B0 - ." =
s P e ﬂ- R e TN S
3! e / 1860 e N

[ ‘ 5 : : i ’ oy g f
1 v "'"sﬂ ey

-y
-

/ . oo O i
» 1 3 * ]
L . ! on \L
i / 2 L ¥ Rty e,
. i ] I & . Q Rt B /\ - ]
[ . g‘i’,\ / 2 : _ flh K '

T
(7]
ik
o
o
2
8

Loall
R

g
oPAL
Fis
S—_—

&

Y |

2

i
~u

e i

:
S
NS
<+

Ll L1 ! » ] i‘
‘f NUL —-r::%, - R o _"! (] ' I . t r
7 \ 1740% {' " ) LY
‘i__ l " . . F] -
o 0.5 Mi
3 0 e—— (00 Ft Map provIded by MYTOPO com

Figure 1

hitry//iman-nars mvinnn enmimanainint muinnn asa?orinta?ffsnale=? SRlavarsNRGRvarsHl | RHANF A nizad NYN2R420RTANARR INN=.117 19910



z raunbyg
840T ‘s JoquisAoN ‘ajeq Bloye) ‘Gunog oupletusg ueg
Lo-81z81L 2*ON 0efoad B3y ducJusiy

-au} “09 uogeso)dx3y pes SNUBAY UOHEL) PUE PIBADINOR SUCUSIN HAAS

(pues suy Asan ybBnosy) pues asie09 LaA snoageuwany e
"19ABI5 pue ‘pues 9gis pejepliosu0d Ajspeiapow of ARYBIS — (Sues0lsield 1891E] PUE GUSIOJOH) SHSOdap AsieA-leixe Bunoy teAn

"Bjuiojie) ‘sopuNo) SPISIOAR PUE oulpiewleg ues 9|




BT e

San Bemardino County Land Use Plan
GENERAL PLAN
Geokgic Hazsed Ovariave

P

- me— - ew—




Find address or place

Al ) -

el
Pt ol

L} -

ik TR MATTTRY

R emde:

ks @
0ok
A T

‘ Ve

Esri, HERE, Garm

) 10mi Figure 4

hitns Hima e conrervation.ca anvieosfam/Aonfindex htmi



- I.AJ}% !.!NWM..IMM

.as.u". = WA/tiT

N89°59 uu.. _

Wmm
.r?.wmw.?ﬁf Mmu i
.ﬂx &, .r.N .N &
Z9 s,
= - IMMP“»
| i m Ka _mmmwm
! PR .IF.M.Ak
ﬁ.g mmuuv o w,.
| ] eanpry L
| 0 L) IMluﬂ.\
_ om. " m ...\n»mﬂ... __Mcmm; [
b

VAcarsT
‘.‘l |
-

Come
s - e ———

w L < ﬂ:. ._"w =l d N m
*_ ,i VA TE :\ﬁ +:: | 9
' * . ﬂ } _ um e e et 1 mH. m M
| _ e o \ | % m_ﬁ . 5158
! Y ¥ oy iH AR WEZ
7 i 3 /‘rw = e . ] W ﬂwt.;.,, ys_ g =
j i | . * e P b o Z 8
! 2 ) . Lale, . ot 5 o NEW
g .\s 1 3 , o m
m - P . 0_ C‘
Il 2 B ! 8 o
; *‘ “..m., _.J ! \\Au. - — m
: ST NS e g
= 8 s_ﬁ. $ P Co b b _m
:h.:_,m@ C B0 E
e B i B 1
»f.”.n... i 0 __ 1 1
_ __ S0k Exploration Co. Ins.__ P Exi STING tocmm
" Frojeci Mo, TR0 Nowembaer &, 2008 N.ﬁ g (e -




SUBDRAI O

Guingh Otamater
Pettorsied Plpe

Fadrio Flap *+
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Providad for Gravel Subdrain noimvaterprocted walla:
{Ses Notes) Miracraln 6200 or J Draln 200 for
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““Pasl bock the bottom fabriy flap,
plaos plpe next 16 core,
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) tuck bahind sore,
Ne, 200 3
SUBDRAIN OPTIONS FOR CLEAN SAND BACKFILL
Slope or Level WM:MIR H::
Class 2 Biter matoria) puy
Caltrans specifications as above

san sand baskill
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ﬂl.aﬂ.d“biﬁ‘lh

gravel weappad In flher fatiric
{see noles for outii
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. mm;mum:m.immmp.mmmuu.uwommm
* Al dralns should have a gradiant of 1 percent minkmwm. .
* ommfwmmmm.mmmmmmwmmwmmqemmmnwz
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:mmu@mmammmommmmmm-mm
motmtrane ey be duited for a specile retuining wek such as & sluoss or besement wall,
w«mmurmmammmusmmmhmdm& It extposure bs genmitted, wosphots shouid ba
leoated 813" above finkshed grade. f exposure s riot parmitted such s for s wall adjesentto s aldewall/aurt, ¢ pipe under the sldewalk
bdhhmammhmmhuormwmhpmuwbnmmmtpropnnuhduluomlluymmahodi
ba provided, cmmewmumnmmwmﬂﬁMmm&wommuﬂ' maximum bervels may

be substituted for weephiles, &mmm“wwaHMIhththmm © prevort earth
. materiate from entering the holesfioints. Jotnts
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SWC Menione Bivd. & Crafton Ave,

Project No. 18218-01
San Bemardino County, California

November §, 2018

REFERENCES

CDMG, San Bernardino County Planning Department, Southwestern San Bemardino County, Special
Report 113, "B’ Serles. Dated 1974

Ptate 1B, Generalized Geologic Map

Plate 2B, Generalized Fault Map

Plate 3B, Major Landslides and Generalized Relative Slope Stabitity
Piate 48, Generalized Depth to Groundwater

Plate 5B, Generalized Map Shawing Thickness of Alluvium

s & ® & &

Department of the Interior, US. Geological Survey. Contour Map Showing Minimum Depth to Ground
Water, Upper Santa Ana River Valley, California 1973-1978 (Sheet 1 of 2), By Scot E. Carson and
Jonathan C. Matti, Dated 1985.

CDMG, Maps of Known Active Fault Near-Source Zones in Callfornia and Adjacent Portlons of Nevada,
Dated February 1988.

USGS Geologic Map of the Yucaipa 7.5' Quadrangle, San Bernardino and Riverside Counties, California.
San Bernardino County Land Use Plan. General Plan, Geologic Hazard Overlays.
California Geological Survey, Fault Activity Map of California (2010).

San Bemardino County, Technical Guidance Document for Water Quality Management Plans, Appendix
D-Section VI, Approvai Date: June 21, 2013, Effective Date: September 18, 2013,
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X

Ing Sample |,. -ll-”.l Bag Samcle

‘ . SPT Sample |

MAJOR DIVISIONS SYMBOLS TYPICAL NAMES i
GW %ﬁ? Woell-graded gravels or gravel-sand mixtures, litte of no fines
) GRAVELS
3 ,§ ap & 2:55 Paorly graded gravols o gravel-sand mixtures, litle or no fines
S 8 (More than % of -
:ﬁn g cua?n:':av:ﬁ:g; No, GM Sty gravels, gravelsend-silt mixtures
g v GC ] Clayey gravels, graveksand-clay mixtures
8
% f sSW Tmmennhi Welkgraded sands or gravely sands, lifie or no ines
* SANDS | 3 —
E 8P %:ag‘q,:?&] Poorly graded sands or gravelly eands, litie or no fines
g Nﬂl‘ethanﬁaf ll'l t :I::.. 1
v 3 coa::e mo& ; No. | SM R "-_‘:; i Sty sands, sand-salt mixtures
8 8! - - .
o s
sC W/ Claysy sands, sandlay mbdures
THT worganio siits and very fi , 19eK fiour, cleyey
4 8 SILTS & CLAYS w4l m&”m;"" o 3;5?&': . =
= ; ' |4 anic elays of low to med ticky, gravelly clay
? % LL < 50 = % m""”"‘gm O AR, grvely iy, sancy dars |
g E- P oL |! :| i‘ Organio stils anct organic sitty clayy of low piastielly. Jl
s : é [ MH I ] I ;r::ls;gam silts, caceove or diatonacecus fine sandy or sltty sdils, elestic
g é SSLTz: :.AYS = . m'mlm ciaya of medium Lo high plesticly, orgmnic sitty clays, organic A!
| | OH _,..‘; /;/:5;'- gganh clays of madium to high plestivty, arganic silty clays, organic !
ol A | P _ Peat end othar highly ergania achs ‘
CLASSIFICATION CHART
(UNIFIED SOIL CLASSIFICATION SYSTEM)
RANGE OF GRAIN SIZES |
CLASSIFICATION [ 3 sandars Graln 81z In
Sleve Size Millmaters
| BOULDER ABOVE 12" ABOVE 305 N
| COBBLES 1o 12" 30510 76.2 | | IR 7
GRAVEL " toNo. 4 762 t0'4.76 . P c e _
COARSE FTOH 76.2 to 19.1 1 N ! |
FINE | %TWNo.4 | 18.1t04.78 E w , | L~
SAND No. 416200 | 4.7810 0,074 = =5 | e |
COARSE No. 41010 4.78 t0 2.00 8 anll | - T ,
MEDHIM No.10to40 | 2.00to0.420 a 2 L 4 ; |
FINE No. 40 to 200 | 0 42010 0.074 | é of [ | o I ]
| &
SILT & CLAY B e O | BELOWOO74 | $ | L[]
¢ 10 20 a0 40 50 &0 O [.11] B 1
GRAIN SIZE CHART PLASTICITY CHART
M N ry | Classification in accordance with ASTHW D2487
| P G iy | ton g viais] Soaareutie W St e with AZTM 12460

=  Seapage

; All Slave Sizes shown are US Standard
SPT Refusal ls defined as one of ths following:
10 biows for no apperent displacemant
§0 blows for loss then § inches advencement
100 biows for 8 1a 18 inches advaneement




GEUTECHNICAL TRENCH LOGS

Trench No 1
Date: Project No. 18218-01
Project Name: e Equipment Type:_Case 580 with 24" bucket
Equipment Company:___Can-Do Backhoe Elevation:___Existing ground
DEPTH EARTH TYPE OF DAY WMOITURE | S0IL Description
fevt) | WATERAL _ TEST | oEwaTY ) CLASSIFICATION logged By G Sampea By G
| ; Light brown, fine to medium
1 Fill ' SM | grained, dry, dense, asphalt
]
2
3 |
! SILTY SAND: Gray brown, fine to coarse
4 111.3 42 SM grained, dry, medium dense, gravel, cobbles
. to 10 inches in size
5 !
|
8 I Boulders to 13 inches in size
o 1 I
7 : Boulders to 18 inches in size ?
| SAND WITH SILT: Yellowish/light brown,
8 : SP-SM fine to coarse grainad, dry, medium dense,
1 | l - cobbles, boulders to 21 inches in size
9 ! '
10 1
— — l
1 ! ‘ i
_! L—_l | |
12 |
_—— |
o | |
| — I
14 " TOTAL DEPTH = 15 FEET
| | NO GROUNDWATER
[ MODERATE CAVING (BOULDERS)
18 f I TRENCH BACKFILLED [
]

Soil Exploration Co., inc.



WEOTECHNICAL TRENCH LOGS

TrenchNo._ 2
Date:____October 15.2018 Project No. 18218-01
Project Name:_Mentone Bivd. & Crafton Ave., San Bdno Co. Equipment Type:_Case 580 with 24° bucket
Equipment Company:__ Can-Do Backhoe Elevation:___Existing ground
T BEPTH | EARTH "ﬁ‘ﬁﬁ' DRY | WOSTURE "~ SOIL 1 Description
| flest] | MATERIAL | DEMSITY | [*%] GLASBIFICATION B Sampied 8y Gl
t‘ ) SILTY smn Light brown, fine to medium
| 2 |
I ! |
- - l
1 m Grayish brown, fine to coarse
4 103.5 3.0 SM grained dry, medium dense, gravel, boulders
. 4 | to 24 inches In size
f— { ]
!
5 i | ;
] | |
6 Il 107.4 35 I Boulders to 31 inches in size !
| } | {
| r
7 i |
| 8 | i
L-m- |_|-Ij ‘
| g Yellowish brown i
| __ i
| 10 ! I
I
11
| | ] .
12 ' | |
| 1
13 L i TOTAL DEPTH = 11 FEET
; b . NO GROUNDWATER
1 l = | | CAVING (BOULDERS)
14 | TRENCH BACKFILLED
1
1 |
16 | . f .
s | |

Soll Exploration Co., Inc.



GeOTECHNICAL TRENCH LOGS

TrenchNe._ 3
Date:___Oclober 15,2018 __ Project No. 18218-01
Project Name:_Mentone Bivd rafton Ave . San E C Equipment Type:_Case 580 with 24" bucket
Equipment Company: _Qgﬁ_gg_ngg_ Elevation:___Existing ground
DEFTH EARTH TY'PEOF ‘ HGISTUEE BONL Descrption
[feot) MATERIAL TEST : DINBIT\" l CLASSIFICATION L By @ Samgied By S
| | | SILTY SAND: Light brown, fine to medium '
1 | SM grained, dry, medium dense, gravel, cobbles
= |
2 |
] -
u; | | '  GRAVEL WITH SAND: Pale brown, ory, |
3 ' | GP medium dense. gobbles, boulders to 16 i
| I inches in size
4 I ‘ Boulders to 20 inches in size 3
s T
L | |
|
8 | I
, |
|
l |
8 + : i ' {
o || ]
— |
10 |
1" ‘
12 . TOTAL DEPTH = 10 FEET
| - NO GROUNDWATER
CAVING {(BOULDERS)
13 TRENCH BACKFILLED
14 | | | |
18 . l ‘
|

Soll Exploration Co., Inc.
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Cal Land Engineering, Inc.
dba Quartech Consultants

Geotechnicsl. Environmantal & Civil Engineering

-

October 25, 2018

Soil Exploration Company Inc.
7635 Jurupa Avenue, Unit C
Riverside, California 92504

Altn:  Mr. Gene Luu

RE: LABORATORY TEST RESULTS/REPORT
Client; CJC Design
Project: Corvosion Potential
Project No.: 18218-01
QCI Job No.: 18-183-010k

Gentlemen:
We have compieted the testing program conducted on sample for above praject. The tests were
performed in accordance with testing procedures as follows:

TEST METHOD

Corrosion Potentiat CT- 417, CT- 422, CT- 532 (643)

Enclosed Is Summary of Laboratory Test Resulis.

We appreciate the opportunity to provide testing services to Soil Exploration Company Inc.
Should you have any questions, pleasa call the undersigned.

Sincerely yours,
Cal Land Engineering, Inc. (CLE)
dba Quartech Consultants (QCl)

Meng-Lun Wu
Project Engineer

Enclosure

576 E Lambert Road, Brea, CA 02824, Tel 714-871-1050, Fax 714-671-1080






U.S, Geological Survey - Eanhquake Hazards Program

2008 National Seismic Hazard Maps - Source Parameters
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SWC Mesntone Bivd. & Crafton Ave. Project No. 18218-01
San Bemardino County, California Novemnber §, 2018

2016 CBC - SEISMIC PARAMETERS

e | Latitude __ Longitude

e Moordinates B 340805 | 1174222
Mapped Spectrat Response Acceleration 1 S, = 2,023 $+=0.979
Site Coefficlents (Class “D") Fa=1.00 Fv=1.50

Maximum Considered Earthquake (MCE)
Spectral Response Acceleration !

Swms = 2,023 Swui = 1.488

goalgn Spectral Responsa Acceleration Sps = 1,348 Sp1 = 0.979
Seismic Design Category E

Peak Ground Acceleration (PGA) 0.786g

Referances:

s Earthquake.usgs.gov/research/hazmaps/design
« 2046 California Buliding Code, California Code of Regulations, Title 24, Part 2, Velume 2 of 2,
Section 1613, Earthquake Loads

Soll Exploration Co., Inc.






10 GENERAL INTENT

Thasa spacifications present general procedures and requirements for grading and earthwork as shown on the approved graxiing plans, including
preparation of areas to be filed, piacement of £, instailations of subdraine, and sxcavationa. The recommendaions conteined in the geotechnical
report are a part of the earthwork and grading specificaions and shall suparsede the prowsians conteined hersinafier in the case of conflict
Evaluations performed by the consuftant during the course of grading may vesult in new recommendations which could supersade these
spacifications or the recommendationa of the geotechnlosl report

Prior & the commencement of grading, a qualified geotechnical consultant (solls angineer and engineering geclogist, and thelr representeiives) shal
be employed for the puross of cbserving earthwork procadures and testing the fills for conformance with the recommendations of the geotechnical
raport and these spediiications. [t will ba necessery that the consuitant provide adequats testing and observations 80 thef he may determine that the
work was accomplished s specifiedt it shall be the responsibiiify of the contractor to assist the consutiant and keep him apprisec of work schedifes
and changes so thet he may schedule his personnel accordingly.

i shall be tha sole responsibility of the contractar to provide adequete equipment and methods to accompilish the work in accordance with applicable
grading codes or agency ordinances, these specifications and approved grading pians. If, In the apinion of the consultant, unsatisfactory conditions,
such as questionable soil, poor moisture conditions. inadequate compaction, adverse weather, elo., are resulting in a quallly of work lese than
required in these specificaions, the consultant will be empowered fo reject the work and recommend that consbruction be atopped until the
unsatisfactory conditions are reciified,

Maximum dry denaity tests used to defermine the degree of compaction will be performed in accordance with the American Soclety of Testing and
Materials, tost method ASTM D1557-12,

31  Clesring and Grubbing
Al brush, vegetation, end debris shali be removed or pllad and otherwise disposed of.
32 Processing

The existing ground which [s determined to be satisfactory for support of fil shall be scarffied to a minimum depih of € Inches, Exdsting ground which
Is not satisfactory shall be overexcavated as spectfied i the followng secion. Scarffication shall continue untii the solls are broken down end fres of
large clay iumps or clode and untii the working surface Is reescnably uniform and free of uneven features which would inhibit uniform compection.

33  Orprexcavation

Soft, dry, spongy, highly fractured or otherwise unsuitabie ground, axtanding to such depth that surface processing cannot adequately improve the
condition, shalf be overexcavated down to firm ground, approved by the consultant

34 Molgture Convitfoning

Overexcavated and processed soils shall be watered, dried-back, blended, and/or mixad, 2s required to attain a uniform molsture contant naar
optimum,

3.5 Recompaction

Overexcavation and processed goils which have been propery mixed and moisture-condioned shall be recompacied to & minimum relalive
compaciion of 80 percent

Soll Exploration Co., Inc. Appendix E-1



36  Benching
Where fils are to be placed on ground with slopes stesper than 5:1 (horizontal - vertical), the ground shall be siepped or benched,
The fowest bench shakt be a minimwm of 15 fieat wide, shall be at least 2 feat desp, shalemseflrmmataﬁan.wshanheapwad

by the consultant. Cther benches shell bs excavatad In firm matarials for & minkmum width of 4 feet. Ground sioping flather then 6:1
{horizontal : vertical) malbebenmdmommwereWMwnmidamdmwbymemnsum

3T Averoval

All aress fo receive fll, including processed areas, removal areas and foe-ofill benches shaﬂbeappmvodbymemulhntprbrb
fill placement,

40 FAL MATERIAL
41 Benemal
Menannbaglamdasm!shallm&eeofwmmamrmmmmhmmm.mddmaewbymamm

Sails of poor gradation, expansion, or sirength characteristics shall be placed in arses designated oy consuitant or shall be mixed
with ather solls to serve a8 satisfactory il materls,

42 Overshe

43 import

&1 Bl

Approved fil materist shall be placed In aress prepared to recsive i in near-horizontal fayors not exceeding 6 inches in
compacted thickness. The consultant may approve thicker iffis if testing Indicates the grading procedures are such that
adequale compaction is bsing achleved with ffts of greater thickness. Each layer shall .be spread evenly and shall be
thoroughly mixed during Spreading to sttan unffomity of material end moisture in sech layer,

62  Eill Molsture
Fill fayers at a moistura content less than optimum shal be watered and mixad, and wet il leyers shall be aerated by

scartfication or shall be blended with drier material. Molsture conditioning and mbxing of fil layers shali continue until the fi
maderial is at & uniform maisture content at or near optimum.

83 Qompaction of Fil

\ '  be uniformy
pereent of maximum dry density. Cumcﬁmembmemshaubeadequaelysized and shafl be either specifically designed for sojt
mmpacﬂanwofmommﬂabﬂﬂy.meﬁdenﬂyadlimmwdawdwmpmﬁm

Soll Exploration Co., inc, Appendix E-2



&4  HiSiones

Conq)acﬂlmmlqmmallbemmd%ed.hadtﬁmhnmlmmﬁmmmdm.bybadadlhgddopaﬁmsheepsmt
rollers at frequent Increments of 2 to 3 fest in il elevation gain, or by othar methods producing satisfactory results. At the complation
of grading, the refative compastion of the slope cut ko the slopa face shall be at least 90 percent.

65  Compection Testing

Fleld-lesis to check the fil moisture and degree of compaction wil be performed by the consultant. The location and frequency of
tests shall be at the consultant's discreion. in general, the tests will be taken et intervais not exceeding 2 feet in vertical rise andior
1,000 cublc yards of embanikment

60  SUBDRAIN INSTALLATION

Subdraln systems, if required, shall be instalied in approved ground to conform & the epproximate slignment and detalis shown on
the pians or herein, The subdrein location or materlals shall not be changed or modified without the approval of the consuitant, The
consultant. however. may recommend and upon approval, dkrect changes n subdrain s, grade or material. AY subdreins should be
mmyadibrlhaandgadeaﬂarlnahlaﬁona«ﬂwﬂdaﬁmshalbealhwedforhemys.pﬂnrbwmnmntofﬁﬂhgover
the subdrain,

70 EXCAVATION

Excavations and cut slopss wit be examined during grading [ directed by the consultant, further excavation or overexcavation and
refliing of cut areas shall be performed, andior remedial grading of cut slopes shall be periormed. Where fill-over-cul slopes ara to
begradad.unbuommeappmad.memtpuﬁonafﬁadupemummapprovaubymewmmbplmt
of materials for construction of the fil portion of the siope.

80  TRENCHBACKFILLS
Trench excavations for utlity pipes shali be backfilled under englneering suparvision.
After the utiity pipe has been laid, the space under and around the pipe shall be backfilled with clean send or approved granuler soil

ko & depth of at least one foot avar the top of the pipe. The sand backfil shall be uniformiy jetted into place before the controtied
baoidll is placed ovar the sand.

Tlmonuitamahdais.orwnarsuﬂnappmvedbyttnsoﬂenglnear,mbewateredmdmlxadasnemwyprhrtnplmnanthm
over the sand backfl,

Theoonlmlledbadtﬂ!slﬁlbempactsdbatlaastmpermtofhamanmumdrydaﬂyndminad by the ASTM D1557-12
test mathod.

FlelddensiyushandmpechnofﬂxeMpromdumsslﬂlbamadebymesnﬂanglmduﬂng backfiling to see that proper
moisture content and uniform compaction is being meintalned. The contractor shel provide test holes and explorafory pits as
required by tha soll engineer i enable sampiing and teating.

Soil Exploration Co., Inc. Appendix E-3






SWC Mentone Bivd. & Crafton Ave. Project No. 18218-01
San Bernardino County, California Novernber 5, 2018

Two 8-inch diameter. 4-feet deep test holes (11 and i-2) were excavated at the suggested locations. The soils
at the test locations were visuslly classified as gravel (USCS “GP”). To mitigate any possible caving or
sloughing of the test holes, an 8-inch diameter perforated PVC pipe was placed In each hole. The bottom of
the test holes was covered with 2 inches of gravel.

The testing was conducted after presoaking. Water level was adjusted to 20 inches above the bottom of the
test hole. Two consecuive measurements showed that 8 inches of water seeped away in less than 25
minutes. The tests were run for an additionsl one hour with measurements taken at 10 minute intervals. The
drop that cccurred dunng the final reading was used for design purposes

Iabulsted Test Resulte
TP " Depthof Test | infiltration Rate
| TestNo.  DOPREGITESt | Earth Matera it 3
[ 1 4 Gravel (GP) 19.3
-2 4 I Grave| (GP) 16.2
We recommend that a conservative/suitable factor of safety should be applied to the rate in the design of
the system,
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INFILTRATION TEST DATA
(Boring Percolation Test Procedure)
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INFILTRATION TEST DATA
(Boring Percolation Test Procedure)

Project CIC__eEs, Project No.: _ | AT, Gﬂ q
Test Hole No.: ¥ _|__ Date Excavated: (N )10
D;pth ofTestH% ;—r - _Soll Classification: i é};—f«
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TestedBy: __ /¥ Date: !Z‘.‘uj 147
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OPERATIONS AND MAINTENANCE PLAN
FOR VEGETATED SWALE, CATCH BASIN INSERTS
AND INFILTRATION TRENCH
MENTONE BLVD. AND AGATE ST.

The Operation and Maintenance Program will include the following key components:

1. INSPECTION PROCEDURES

The condition of the vegetated swale will be inspected at least twice annually for erosion,
damage to vegetation, and sediment and debris accumulation. During the rainfail season, the
vegetated swale will be inspected within 48 hours of a significant rain event to ensure there is no
standing water in the swale. Any evidence of clogging of the underlying soil interface shall be
investigated and promptly addressed.

New Installations — The condition of the catch basin inserts and stormchamber cleanouts will be
checked after the first major runoff event after installation. The visual inspection will ascertain
that the system is functioning properly and no flooding or standing water is occurring,

Ongoing Operation — The catch basin inserts and stormchamber cleanouts will be inspected at
the beginning of the rain season and within 72 hours of a significant rain event to ensure there is
no standing water. Inspection will be recorded in a maintenance log. The catch basin inserts are
to be replaced if torn.

2. MAINTENANCE

Watering of plant material will be performed as needed to ensure survival. Sediment will be
removed when it builds up to 3-inches at any spot along the vegetated swale. Sediment which
accumulates within the swale(s) will be manually removed and the planting material
reestablished. If accumulated sediment has clogged the surface pores of the swale, reducing or
eliminating the infiltration capacity, then the surface will be tilled and re-stabilized. Drilling or
punching small holes into the surface layer can be used instead of tilling, if desired.

The storm drain inserts shall be inspected and cleaned prior to and as required on a monthly basis
during the rainy season October through May and replaced if damaged in accordance with
manufacturer’s recommendations.

The stormchamber units shall be inspected once yearly and sediment removed when the trap is
1/3 full in accordance with manufacturer’s instructions.

3. MAINTENANCE LOG
Keep a log of all inspections and maintenance performed on the vegetated swale, catch basin

inserts and infiltration trench.



