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Appendix 2: Construction Plans

Grading and Drainage Plans
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-_'-No'rC_al Engineering
- Soils and Geotechnical Consultants
10641 Humbolt Street Los Alamitas, CA 90720
(562) 799-9469 Fax (562) 799-9459

. March20,2019 Project Number 21022-19

Darrell Butler
3241 Alta Laguna Boulevard
Laguna Beach, California 92651

RE: Geotechnical Engineering Investigation - Proposed Industrial Warehouse
Development - Located at the Northeast Comer of Barton Street and Alessandro
Boulevard, in the City of Riverside, California S

Dear Mr. Butler: g S
Pursuant to your request, this firm has performed a Geotechnical Engineering E'nvestig_atidn'fpr_' o
the above referenced project in accordance with your approval of our proposal dated -F_e,bruary o
28, 2019. The purpose of this investigation is to evaluate the geotechnical conditions of the
. subject site and to prewde recommenda’tlons for the proposed mdustrsai warehouse' "
' _' "--deuelt:pment ' _ _ :

... The scop'e' 'of‘vﬁbfk iﬁbluded the'foilowing' 1) 'site- re'c':on'naifssance"- 2}'sub9urface -géotech’nicéi o
"exptoration and samp!mg, 3) Faboratory testlng, 4) scni mftitration testmg, 5) engmeermg analy5|s. o

of fietd and Eaboratory data; 5) preparation of a geotechmcaf engmeermg report Ais. the

N g opmzon of thiS flrm that the proposed deveiopment i feasmte frorn a geotechmcat standpomt ______________ ,
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1.0 Project Descngtlon . _ o _
s proposed to construct an mdustnat warehouse development consisting of 203, 000 and. '
'“'_400 000 square feet bmidmgs as shown on ihe attached Site Plan by HPA Architecture, Inc. .~

_________ dated November. 8, 2018, ‘The proposed concrets tiit-up buildings will be supported by a T
convent:onai stab~on-grade foundatton system with perimeter-spread footings and rsoiated'- L
mter_lor -f.oot.ln_g_s - Other improvements will include -asphait and concréte oavemerst areas _' B
hardsoapé. _'a‘nd igndso_apmg, 1t is assumed that the proposed graging for the development will :

include cut and fill procedures on the order of a few feet to achiéve finished grade elevations. R -
Final building plans shall be reviewed by this firm prior to submittal for city a’por_ova_i-to_.'_.' B
determine the need for any additional study and revised recommendations pertiner'}t.'_to the B
proposed development, if necessary. -

2.0 Site Descnptlon

The 37-acre subject property is located at the northeast corner of Barton Street and Atessandro_' _' L

Boulevard, in the City of Riverside. The generally irregular-shaped parcel is eionga.tod inan - S

east to west direction with topography consisting of natural roliing terrain descending _gradu-ail'y:_ S -

from a west to east direction on the order of about 30 feet. Some cutcrops of granitic rock' 'Wefe-_ - |

observed throughout the property. The site is undeveloped parcel covered with a low to _

moderate growth of vegetation cover conszstmg of natura! grasses and weeds and borders the" R
- 'Syoamore Canyon erdemess Park to the north L

3 0 Slte Expioratson

o The mvestigatzon conmsted of the piacement of !wenty-one (21) subsurface expioratory'--_..'
.:'_'_'_'trenohes by a baokhoe to depths rang:ng between 5 and 15 feet below current ‘ground |
L ‘elevations. The trenches were piaoed at aocessable iooatlons throughout the property.. . The' ﬁ_ '_ e
o "exploratlons were wsuatiy ctassn‘“ ed and- Iogged by a field engineer with- iocatlons of the
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It should be noted that the trans:tion from one soil type to another as shown on the trench togs o
is appmx;mate and may m fact be a gradual transition. The sois encountered are descnbed as L
| 'foliows o o '

F|EE A ﬁi% so:! ciassﬁymg as a brown, fine to coarse grained, silty SAND was encountered_'._ R
across. the site to depths rangmg from 1 to 1% feet below ground surface. These soiis'- B
were noted to he Ioose and mmst C

Naturals A natural undisturbed sol classifying as a brown, fine to coarse grained, sity
SAND was encountered beneath the upper fill soils. The nafive soils as encountered ere . A
observed to be medium dénse t6 dense and moist. L

Bediock: A granitic bedrock tlassifying as a grey brown, fine to coarse grajnéd;.._si_t_ty.. |
SAND (Decomposed Granite) was encountered beneath the upper soils at a depih.of 1__t'q‘,'.. o L
5 feet below ground surface. The bedrock was noted to be massive and ob‘s’erﬁed_ ';d_b.a . B
slightly to highly weathered and deénse to very dense. o

The overall engineering characteristics of the earth material were relatively uniform with egch
excavation. Groundwater was not encountered to the depth of our trenches and no caving -

occurred.

L | 40 Laboratory Tests _ o _ L .

i Refativeiy undlsturbed sampies of- the subsurface soz!s were cbtamed to perform iaboratory_'.' o

_ testmg and anaiysas for d:rect shear, consoildatton tests and to. determme m~place-- .
mmsturefdenseties These refataveiy undlsturbed ring samp!es were obtamed by dnvmg a thm-- .

B walied steei sampier lined wrth one-inch long brass rmgs with an ins:de dtameter of 242 mches_ ,' L

© into the undssturbed sons Bulk bag samples were obtained in the upper soils for expansion
| mdex tests and maximum densﬂy tests A!i test resu!ts are mctuded in Appendix. B, unfess S
) "-otherWIsenoted .................... R T P PP PP PRRS -
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4.1 ertd Mo:sture Content (ASTM D 2216) and the dry density of the ring samples were S
determmed in the 2aboratory This data is listed on the logs of explorations. '

42 "'-Maxtmum Dens:ty tests (ASTM D 1557) were performed on typical. sampies of the

e | upper soils. - Resutts of these tests are shown on Table |

4.3 '.Expansron Index tests (ASTM D 4829) were performed on remolded sampies of the', e
upper sorts to determme expanswe characteristics. Results of these tests are prowded S
on Table 11, |

4.4 Corrosion tests consisting of sulfate, pH, resistivity and chloride analysis to _de_t‘_e_"mino- . _
potential corrosive effects of soils on concrete and underground utilities. Test results - o
are provided on Table 1. L

45 R-Value test per California Test Method 301 was performed on a representatwe : '
sample, which may be anticipated to be near subgrade to deiermine pavement des;gn T
Results are provided within the pavement design section of the report. '

46  Direct Shear tests (ASTM: D 3080) were performed on undisturbed and/or rem.o_idod' o '
samples of the subsurface soils. The test is performed under saturated conditions -ot.' o
toads of 1 DDO Ibs. fsq ft., 2 000 Ibs fsq ft and 3, 000 ibs. fsqﬂ wrth resuits shown on.'

E Plates A o C. | : '
4T '_Consoildatlon tests (ASTM D 2435) were performed on.. undlsturbed sampies to . o
o ._ .-determme the dtfferentlal and total settlement whtch may be antlotpated based upon. the ___________________
" proposed loads Water was added to the samp!es ata surcharge of one KSFandthe . .. ... . . -

. settiement curves are plotted on Plates D to G
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The proposed development fies outside of any Alquist Priclo Special Studies Zone and the
potential for damage due to direct fault rupture is considered uniikely. The San Jacinto Fault is
located 14 kilometers from the site and is capable of producing a Magnitude 7.0 earthquake.
Ground shaking originating from earthquakes along other active faults in the region is expected
to induce lower horizontal accelerations due to smaller anticipated earthquakes and/or greater

distances to other faults.
The following seismic design acceleration parameters are provided below and are based upon
the 2016 Caiifornia Building Code (CBC). The data was obtained from the American Society of

Civil Engineers (ASCE) website, https://asce7hazardtool.online/,

Seismic Desian Acceleration Parameters

Latitude 33.919
Longitude -117.311
Site Class D
Risk Category il
Mapped Spectral Response Acceleration Ss = 1.500
S+=0.600
. . , Sms= 1.500
Adjusted Maximum Acceleration Su: = 0.900
. . Sas = 1,000
Design Spectral Response Acceleration Parameters Sp1 = 0.600

The site is expected to experience ground shaking and earthguake activity that is typical of the
Southern California area. It is during severe shaking that loose, granular soils below the
groundwater table can liquefy. Based on review of the City of Riverside Public Safety Element
- Liquefaction Zones (2006), the site is not situated in an area of generalized liquefaction
susceptibility. Thus, the design of the proposed censtruction in conformance with the latest
Building Code provisions for earthquake design is expected to provide mitigation of ground

shaking hazards that are typical to Southern California.

NorCal gi eeri g
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7.0 Enﬂltratwn Character:st:cs '_:

_inletratton tests w:thm the sﬁe were performed to provide pieliminary infiltration rates for the_” s o
. | purpose of pianmng and design of an on-site water disposal system. The infi itratron tests - o
| consrsted of the doub!e rmg infiltration test per ASTM Method D 3385. The field infiltrationi rate - N
___________ was- computed usmg a reduct:on factor — Rf based on the field measurements thh our.'_""- L

cafcuiatrons given in Appendix D. Based upon the results of our testing, the sonsfbedrock o
encountered in the planned on-site drainage disposal system area exhibit the foHowmg

infiliration rates.

T-1 o) C.5iin/hr
T-2 7.5 ' 0.16 infhr
T-11 g 0.28 in/hr
T-12 10 0.08 infhr
T-19 5 0

T-20 5 0.08 infhr
T-21 10° 0.04 infhr

The correction factors CFt CFu and CFs are gwen betow based on so:tsfbedrock between 5
' and 10 feet from our ﬂeld tests '

_'a) CFt Rf 1 0 for our doubie rmg mﬁltratron test hoies
. b) 'C_Fy_ = d-.-o'bas-_ed_ _on. i;mfor'mﬁsb_t_is'e.n_coumér_ed iri two trenches for -ih_ﬁ_nration_ tests.

c) CFs = 3 0 for long term sntation pluggmg and mamtenance The subsurface SOIIS

are likely to- have some piuggmg and reguiar malntenance of storm ‘water 3

‘discharge devices i 15 requ;red
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Based on the results of our fretd testing, the subsurface soils/bedrock encountered m the_'_" B

proposed on—srte drarnage drsposel system from 5 to 10 feet below ground surface shall. utthze e

“a desrgn mflltratlon rate of {J 05 or less in/hr.  This value is less than 0.3 in/hr and md;cates a - .

) -'very Fow rnftltratron rate for the. on-site material. All systems must meet the iatest crty and!or

8.0

county Specn‘icatrons and the Cahforma Regional Water Quality Control Board (CRWQCB)- S

requrrements

It is 'r_ecommehded that foundations shall be setback a minimum distance of 10 feet fr'_om_.the.'_".". o

drainage disposal system and the bottom of footing shall be a minimum of 10 feet'_"frcm..the'-_ BT

expected zone of saturation. The boundary of the zone of saturation may be as_s'_o'_r_ne'd. to .. N

projeci downward from the top of the permeable portion of the disposal system at an incli_rja_tion" T

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

Conclusions and Recommendations

Based upon our evaluations, the proposed developmernit is acceptable from a geotechmca!

engineefing standpoint. By following the recommendations and guidelines set forth | m our,

report, the structures will be safe from excessive seftlementis under the antic’ioated.desi_gn_

loadings and conditions. The proposed development shall meet all requirements o_f'trre'.Cit_y N

Building Ordinance and will not impose any adverse-effect on existing adjacent structures.

The foliowihg recOnimenda'tEons'“ere"bésed ‘upon sail conditions. encountered'-in o'ur' 'fi'e!'d'-_'- o

o mvestrgatson these near- surface soil ccndztzons couid vary across the srte Varratrons inthesoil -~

o -condrtrons may not become ev;dent untit the commencement of gradmg operatrons for the--. S

'---_'_proposed deveiopment and rev;sed recommendatrons from the eoris engmeer may be""'-_'- o

o 'necessery baeed upon the condltrons encountered

o -It Is recommended that srte mspectlons be performed by a representatwe of thrs flrm durmg aﬂ ) o

' gradmg and constructron of the deve!opment to . vertfy the flndlngs and recommendat:ons-- -

' "_"_documented in tms report Any unusuat condrtions WhiCh may be encountered in the course of

- ~the pro}ect deveiopment may requrre the need for addmona{ study and .. revrsed

" recommendations. __________________________________
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8.1 Site Grading Recommendation .
_ Any vegetatlon andfor demolltlon debris shall be removed and hauled from proposed grad;ng B

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

B zn_to the.__s_oais_ Any removed soils may be reutilized as compacted fill cnce any deietenous .
méiefial. _o;_.o\(ersz_zed- matenais (in excess of eight inches) is removed. Grading operataons shai_l -

be performed in accordance with the attached Specifications for Placement of Compacted FH!_. '- ] N

811 Removaz and Recompaction Recommendations

All disturbed soils and/or fili (about 1 to 1% feet beiow ground surface) shall be removed to"_
competent native material, the exposed surface scarified to a depth of 12 inches, br_o_u_g_ht__to_ :

within 2% of optimum moisture content and compacted to a minimutn of 90% of the laboratory §
standard (ASTM: D-1557) prior to placement of any additional compacted fill soils, fouridet.i_o-ns,_'_" o
slabs-on-grade and pavement. Grading shall extend a minimum of five horizontal 'feet.outeid'e DT
the edges of foundations or equidistant to the depth of fill placed, whichever is greater. o

it is possible that isolated areas of undiscovered fill not described in this report are pre'_s'ent_' 'on" .
site; if found, these areas should be treated as discussed earlier. A diligent search '_sheii _eiso T

be conducted during grading operations in an effort to uncover any underground sf-rujctur_és,
irrigation or utility lines. [f encountered, these structures and lines shall be either rem-oﬁed_of_' ..
p.roperly abandoned prior tothe prdpose'd construction. o )

o Any :mported fill matenaf should be preferably so:l Simriar to the upper sm!s encountered at the' -
- _ -subject site. AH soﬂs shail be approved by this f irm pnor to tmportmg at the s;te and w;il be
B -subjected to addztaonat Iaboratory testmg to assure concurrence wsth the recommendatlons"'.
'stated in th:s report o |

L Ef piacemem of siabs»on—grade and pavement is not comp!eted mmedmteiy upon completlon of'- .
"-gradmg operaﬂons addatlonai testmg and gradmg of the areas may be necessary prlor to - ________ .
| _'cor:tmuetton of construcnon operatsons Lekewzse it adverse weather condltions ocour whlch' R
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Care should be taken to provide or maintain adequate lateral support for all adjacent |
o EmproVéments and structures at a!i times during the grading operations and constructi'on' -phase o
- 'Adequate dramage away from the strictures, pavement and siopes shouid be provlded at aII. : e
'tlmes o ' '

8.1.2 Fiil B!anket Recommendatlons _

Due to the potent:ai for dszerentlaf settlement of foundations placed on engineered fill and 'fhe.__.. L
underlying bedrock, it is recommended that ali foundations including floor siab areas be - |
underiain by a uniform compacted fill blanket at least two feet in thickness. This fil biankat_ _' T
shall extend a minimum of five horizontal feet outside the edges of foundations or equidistantto ... ._ o
the depth of fill placed, whichever is greater. Otherwise all foundations for each individual
building or site wall shall be embedded into bedrock. ' S

8.2 {Shrmkagefsuikmg and Subsidence

Results of our in-place density tests reveal that the seil shrinkage will be on the order of 5 to-___
15% due to excavation and recompaction, based upon the assumption that the fill is compacted- :
to 82% of the maximum dry density per ASTM standards. The bulking of the bedrock shali be . .
hetween 3 to 7%. Subsidence should be 0.2 feet die to earthwork operations. '

. The voiume change does. not mctude ‘any allowance for vegetation. or orgamc str:ppmg removal-- o
B ','of subsurface improvements or topogra;::htc approximations A!though these valies are only_' D
--approxtmate they represent our best estimate of fost yardage which will likely occur during .

' "_'.gradzng if more ‘accurate shnnkage and subs;dence factors are needed, }t |s recommended'

"-_"'that fi eid testmg the actual equment and gradmg techmques shouid be conducted
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8.3 Temporary Excavations - R |
Temporary unsurcharged excavat:ons in the existing site materials may be made at. vertlcat_' . B
B 'mctmations up to 4 feet m helght unless cohesionless soils are encountered, In areas where o AR
N "sozis with fitle or 'no binder are.encountered, where adverse geological conditions are exposed o
________ ._ .'or where excavations are adjacent to existing structures, shoring or flatter excavations may be _. A
reqmred The temporary c:ut slope gradients given above do not preciude iocal raveimg aﬂd'.._ -
siou_ghrng.. Al excava_tions___shatt. be made in accordance with the requirements of the _s_o;l_s_-_
engizi;saeri CAL-OSHA and other public agencies having jurisdiction. Care should be takenl- o
provide or maintain adequate lateral support for ail adjacent improvements and structures '_a't_'a.ﬂ'- o o
times during the grading operations and construction phase. o

8.4 Foundation Design _
All foundations may be designed utilizing the following allowable bearing capacities. for an

embedded depth of 18 inches into approved engineered fill or bedrock with the corresp_on_dmg
widths: o

o ._The beanng value may be mcreased by 500 psf for each add:t:onai foat of depth in excess of
o the 18 mch mm;mum depth up to-a max:mum of 4 ,000 psf A one-thtrd mcrease may be used
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85 -SettlementAnalvsas

. Resultant pressure cuwes for the consclidation tests are shown on Plates D to G -
_ _'Computat;ons ut;!;zmg these curves and the recommended allowable soil bearing capacntles L
__._____revea! that the fc}undatfons wni expertence settlements on the order of % inch and d:fferentlal e

settlements of Iess than Ve mch L

8.6 Lateral Resrstance e
The following values may be utilized in resisting lateral loads imposed on the structure o
Requirements of the California Building Code should be adhered to when the coafflpa_ent_ of
friction and passive pressures are combined. L
Coefficient of Friction - 0.40
Equivalent Passive Fluid Pressure = 250 Ibs./ou.ft.
Maximum Passive Pressure = 2,500 lbs./cu.ft. L
The passive pressure recommendations are valid only for approved compacted fi_ii,' soils or -

competent native materials.

87 Retammq Wall Desian Parameters

Active earth pressures against retaining walls will be equal to the pressures developed by the B
following fiuid densities. These values are for granu!ar backﬁli matenai placed behind. the'___ o '

. _’walis at vanous ground sIopes above the walis

" Surface .Slope of Retained Métér’ra!s R 'Equivatent Fluid

(Honzor&ta! to Vemcai) T _' . Density {ib !cuft}
i.evet" o 3
-~ Btet e 3
CU4tet T s
_ '2_1,,_-_,.'1--_ T _-4_5---

- Any apphcabie short—term constructlon surcharges and se:smlc forces should be added to the """"""

"'above lateral pressure values. An equivaient fluid pressure of 45 pcf may be utilized for the

" restrained wall condition w:th a Ieve! grade behind the wail

T NQrCa] Englneerlng __________________________________________________________ .
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The seismic- inddced 'late.rai Soi¥ pressure for walls greater than 6 fest may be computed' 'us'ihg'e R
triangutar pressure d:stnbuz;on W|th the maximum value at the top of the wall. The maxtmum -
lateral pressure of (20 pcf) H. where H is the height of the retained soils above the wall footmg' o
-shoutd be used in final design of retaining walls. Sliding resistance values and passive fiuid S
pressure vatues may be mcreased by 1/3 during short-term wind and selsmlc ioadmg S

conditions

All w‘al.ls-sh'ali be waterproofed.as needed and protected from hydrostatic pressure by _a'_r_e'lia-b_lle_' o B
permenent. eebdréih'eys’tem.'” The granular backfili to be utiized immediately adj'_a'cer_'}t.-to- TR
retaining walis shall consist of an approved select granular soil with a sand equ’ivaieney_”gi’eetejr o

than 30. This backfill zone of free draining material shali consist of a wedge begih_hing a

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

no less than % to 1 {horizontal to vertical). SR

8.8 Stab Design SRS
All concrete siabs shall be a minimum of six inches in thickness in the proposed warehouse__ .

areas and four inches in office and hardscape and placed on approved subgrade_so_sis.'.”__'______
Additional reinforcement requiréments and an increase in thickness of the slabs-on-grade m’ay o
be necessary based upon soils expansion potential and proposed loading condatiene in: the_'- -
structures anci sheufd be evaluazed further by the pro}ect engmeers and/or architect,

: A vapor retarder (10 mil mtmmum th;ckness) should be utllzzed in areas Wh!Ch would be"_"
| --,,':sensﬂwe to the mf:ltratlon of mo;sture - This. retarder shall meet requ!rements of ASTM E 98, L |
- Water Vapor Transm:ss;on of Marenals and ASTM E 1745 Standard Specmcatxon for Water o _
| 'Vaper Retaro‘ers used in Contacr with Soil or Granular F;H Under Concrere Slabs. The vapor'_ R

""__-”'retarder shali. be mstai!ed in accerdance wrth procedures stated m ASTM E 1643 Standard :
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The mmsture retarder may be piaced directly upon compacted subgrade soils condlt:oned to
~ near optimum maisture Ieveis aithough one to two inches of sand beneath the membrane is
'_'dessrabte The subgrade upon Wh!Ch the retarder is placed shall be smooth ang free of rocks )
e gravel or other protrusions wh;ch may damage the retarder. Use of sand above the retarder is L L
. under the purv:ew of the. structural engineer; if sand is used over the retarder, it should be_ .
- placed in a dry condition; .-~ '

8.9 Pavement Sectton Besian

The tab[e below provides a preliminary pavement design based upon an R-Vaiue of 50 and 54' -

for the subgrade soils for the proposed pavement areas. Final pavement design may _nee_d. to: L

be based on R-Vaiue testing of the subgrade soils near the conclusion of site grading to_'-és_sjufe_ [EETE |
that these soils are consistent with those assumed in this preliminary design. '_T_hé e
recommendations are based upon estimated traffic ioads. Client should submit any 'oth_er" _' _'
anticipated traffic loadings to the geotechnical engineer, if necessary, so that pa\'ferhen't"

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

Automobile Parking Stalls 4.0 30 3.0
- | Light Vehicle Circulation Areas 55 35 4.5
R Heavy Truck Access Areas 7.0 4.0 8.0

'_.Any concrete slab-on-grade m pavement areas shalt be a mmumum of 8ix mches in th:ckness:' : .

- and may be placed on’ approved subgrade so:ts Al pavement areas shall have posztwe

- drainage toward an approved outlet from the site. Dram lines behind curbs and/or ad}acent o
"--_tandscape areas should be. conmdered by. client and the appropriate design. engineers o

.prevent water from mfﬂtratmg beneath pavement if such mf:ftranon occurs damage to

--._pauement curbs. and flow hnes espec:aiiy on s:tes wrth expanswe soﬂs may occur during the

' hfe of the project
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Any approved base matenaf shall consist of a Class |l aggregate or equivalent and should be - o
compacted to a mtnimum of 95% relative compaction. All pavement materials shall conform to o N .
,' ¥ the. requnrements set forth Dy the City of Riverside. The base material, and asphaltic concrete: '_ o
.shoud be tested prior to delivery to the site and during placement to determine conformance'_'- o
-Wlth the pro;ect spemﬂcanons A pavement engineer shall designate the specific- asphatt mix y e
) ""des:gn o meet the requ;red project specifications. o

8.10 Utility Trench and Excavation Backfill

Trenches from installation” of utlmy fines and other excavations may be backfilled w:th on-szte o

soils or approved imported soils compacted to a minimum of 90% relative compactson.- Ait.utﬁ;ty." o

lines shall be properly bedded with clean sand having a sand equivalency rating of 3('_}'-_0;" m'oref.'__".: '

This bedding material shall be thoroughly water jetted around the pipe structure_ﬁ'r_iof_“to. o
placement of compacted backfiii soils. R

8.11 Corrosion Design Criteria

Representative samples of the surficial soils, typical of the subgrade solls expected to be.
encountered within foundation excavations and underground utilities were tested for-_c:orr_osu__;n_ R
potential. The miinimum resistivity value obtained for the samples tested is representative of an
environment that may be severely corrosive to metals. The soil pH value was considered .milld'|y._ . h )
- _alkahne and may no*t have a sngmf icant effect on soil corroswrty ConSIderatlon should be glven. o
ot corrosion Pfﬁtec’ﬂﬂﬂ Systems for buried metal such as protectwe coat:ngs wrappmgs or the-. .
_'..use of PVC where permltted by iocai bmidmg codes. ' ' BT :

L __Accordmg to Table 4 3.1 of ACE 318 Bmtdmg Code and Commentary, these oontents reveaied :_ —— -
'neglig;bte sulfate” concentratrons Therefore a Type i cemeni accordmg to latest CBC'___ -
:.--spemf cahons may be utiitzed for bu;ldmg foundahons at th:s t:me “His recommended that - RN
o "add;ttonal suifate tests be performed at the compietlon of site gradmg to assure that the as R :
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Expansive Soil
If expansive soils are encountered, special attention should be given to the project design and

maintenance. The attached Expansive Soil Guidelines should be reviewed by the engineers,
architects, owner, maintenance personnel and other interested parties and considered during

the design of the project and future property maintenance.

Closure

The recommendations and conclusions contained in this report are based upon the soil
conditions uncovered in our test excavations. No warranty of the soil condition between our
excavations is implied. NorCal Engineering should be notified for possible further
recommendations if unexpected to unfavorable conditions are encountered during construction
phase. It is the responsibility of the owner to ensure that all information within this report is
submitted to the Architect and appropriate Engineers for the project.

A preceonstruction conference should be held between the developer, general contractor,
grading contractor, city inspector, architect, and soil engineer to clarify any questions relating to
the grading operations and subsequent construction. Qur representative should be present
during the grading operations and construction phase to certify that such recommendations are
complied within the field.

This geotechnical investigation has been conducted in a manner censistent with the level of
care and skill exercised by members of our profession currently practicing under similar

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

We appreciate this opportunity to be of service to you. [f you have any further questions,
please do not hesitate {o contact the undersigned.

Respectfully subm

NORCAL ENGIN

C‘-//
Keith D. Tucker Scoit D. Spensiero
Project Engineer Project Manager
R.G.E. 841

orCa gieerig
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SPEG!FICAT&ONS FOR PLACEMENT OF COMPACTED FH.L.

Excavatlon - _ o
:Any existlng fow-denszty sails andlcr saturated soils shall be removed to competent naturai sol o
__________ under the mspectson of the Geotechnical Engineering Firm. After the exposed surface hias o |
been cleansed of- debrls andfcr vegetataon it shall be scarified unti it is uniform in ccnsastency R
brought to- the proper moisture content and compacted to a minimum of 90% retatwe" L

ccmpactlon (m acccrdance thh ASTM: D 155?)

In any area where a transition between fill and native soil or between bedrock and soil are .
encountered, additional excavation beneath foundations and slabs will be-necessary in order to .
provide uniform support and avoid differential settlement of the structure. R

Material for Fill |

The on-site soils or approved import soils may be utilized for the compacted fill prcv:ded they g

are free of any deleterious materials and shall not contain any rocks, brick, asphaltic concrete, .
concrete or other hard materials greater than eight inches in maximum dimensions. Any ihnpc_'r,_t_, '

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

importation of sife.

' '_"-Piacement of Compacted Fdl So:ls o e

- The approved fith sclis shaill be piaced in iayers nct excess cf six mches m th;ckness Each fift e

" shalt be umfcrm m thzckness and thcrcugh!y biended The fill scﬂs shaII be brought to within -

."__'_.2% of the cptlmum mc;sture content unicss cthenmse specmed by the Sosts Engmeermg firm.. -

”____'Each 1ift shall be. compacted toa mmzmum cf 90% relative ccmpact:cn (;n acccrdance with

L ASTM: D 1557) and approved prior to the placement cf the next Iayer of scH Ccmpact:on tests:'.' SRR I
o _' "shaii be cbtamed ‘at the discretion of the Gectechmcai Engmeermg ﬂrm but to a mm;mum of

_. ‘one test for every 500 cubic yards placed andfcr for every 2 feet cf ccmpacted filf placed -------------------------
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The minimum__'re'iati'v.e comp_ac_tiOn shall be cbtained in accordance with accepted me_t‘h.od'é'i_h'
the constm'ctioh"indu's'try a Th‘e' final grade of the structural areas shall be in a den‘sé and
| smooth condatlon prror o ptacement of slabs-on-grade or pavement areas. No fil smts sha!t be_ h
"":piaced spread or. compacted dunng unfavorable weather conditions. When the gradmg s
| mterrupted by heavy rains, c:ompact:on operations shall not be resumed until approved by the

Geotechmca! Englneenng f irm.

Gradmg Obsewatmns S - .
The controlling governimental agencies should be notified prior {0 commencement of any
grading operations. This firm recommends that the grading operations be conducted under .the: L _' |
observation of a Scils Engineering firm as deemed necessary. A 24-hour notice.'_'musjt' i:_:ef "
provided to-this firm prior to the time of our initial inspection. R

Observation shall include the clearing and grubbing operations to assure that all unsuitéb_le_'_"'
materials have been properly removed; approve the exposed subgrade in areas to receive fil '
and in areas where excavation has resulted in the desired finishéd grade and desigr&éie. argas

of overexcavation; and perform field compaction tests to determine relative cd_m_péc_:tib'n_ o
achieved during fill placement. In addition, all foundation excavations shall be observed by the
Geotechnical Engineering firm to confirm that appropriate bearing materials are pres_'eri_t-_a'_t:t'he I
design grades and recommend any modifications to construct footings.



' March 29, 2019 Project Number'_21'022—'-1-_9-""" o
Page 18 S e T

EXPANSNE SOiL. GUIDELINES

The foi!owmg expanswe soﬂ gwdetmes are provided for your project. The intent of these :
“"""guzdelmes is-to mform you, the client, of the importance of proper design and mamtenance of S - o
' 'pmjects supported on expanswe soils. You, as the owner or other interested party, shoufd _ RIS
""""" be wamed that you ‘have a duty to provide the information contained in the sonf report' R
mcfudmg these gmdelmes to your design engineers, architects, landscapers and othar ._ o |
design parttes m order to enab!e them to provide a design that takes into cons:deratmn o

expansive soils.

in addition, you should provide the soil report with these guideiines to any pmperfy'm_ariage_r,-_ _' |
lessee, property purchaser or other interested party that will have or assume the responsibility . -

of maintaining the development in the future.

Expansive soils are fine-grained silts and clays which are subject to swelling and cbhtfact'iﬁg;_"_
The amount of this swelling and contracting is subject to the amount of fir’z"e-grainéd...ciéy
materials present in the soils and the amount of moisture either introduced or .eﬂract'ed.ffom_ S
the soils. Expansive soils are divided into five categories ranging from “very low” to “very high’ o - _
Expansion indices are assigned t¢ each classification and are included in the %aboratdfy'te_stihg _' . B
section of this report. If the expansion index of the soils on your site, as stated in this report, ..
21 or higher, you have expansive soils. The classifications of expansive soils are as follows:

Classifiéatidh of Expansive Soii*

Expansion Index Potential Expans:on
g0 Very Low _ e _
B 2?“50 - Low . '. . T -
~51-90 Mediu‘m L o
91-130 ' High B o
Above 130 Very quh
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When expénsiveéoii.s...a'.ré- compacted during site grading operations, care is taken to pl_'a_'cé__thé.'._ L
- materials ét' or "sli'ghtiy' .abo've o’ptimum moisture levels and perform proper ccmpaction...._ .
i 'operahons Any subsequent excesswe wetling and/or drying of expansive soils will cause the B .
._._.SOIE matenals to expanci and;’or contract. These actions are lkely to cause d!StTeSS of S
__________ foundatrons structures stabs-on—grade sidewalks and pavement over the life of the structure -
i rs therefore :mperatwe that even after construction of improvements, the mmsture ) _' |
contents are mamtamed at reiaﬂvely constant levels, allowing neither excessive wettmg o

or drymg of soﬂs

Evidence of excessive wetting of expansive soils may be seen in concrete slabs; b‘o_t.h.int_'er'iar_' L

and exterior. Slabs may lift at construction joints producing a trip hazard or may cr‘ack-fro.m't'he' D
pressure of soif expansion. Wet clays in foundation areas may result in lifting of thg_é.tr@nhire -

causing difficulty in the opening and closing of doors and windows, as well as cré'c_ki_n'g.-in"-: o
exierior and interior wall surfaces. In extreme wetling of soils to depth, se’tti'emér_!{_'of .'the' o
structure may eventually résult. Excessive wetting of soifs in landscape areas adjadéh_f'to:______ _
concrete or asphaltic pavement aréas may also result in expansion of soils beneath 'payémén_t__ . ] o
and resultant distress to the pavement suiface. o

Excessive diying of expansive soiis is initially evidenced by cracking in the surface of the soils |
due to contraction. Settlement of structures and on-grade siabs may also eventuaiiy resuit. S
along with problems in the operation of doors and wmdows .

_' :_ Projects !ocated in area.s of expansrve c!ay so:fs w:ﬂ be sub_,fect to more movement and “ha:rhne '
o _'crackmg of waﬂs and sfabs than similar prajects s;fuated on non—expans:ve sandy son‘s There : o o

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

"-_"ef movement over the fife the deveiopment The followmg gwdetmes are prowded to assist you

"m both demgn and mamtenaﬂce of pmjects on expanswe sozis : LT . S
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® Dramage away from structures and pavement is essential to prevent excesswe- B

_ -wettlng of expanswe souls Grades should be designed to the latest buddmg code S -

- and mamtamed to aiiow flow of irrigation and rain water to approved. drainage '_
"'_"dewces or to the street Any “ponding” of water adjacent {o buildings, siabs and .
"'__"pavement after ralns is evidence of poor drainage; the instaiation of- dramage_'-'_" SR

- devices - or . regradmg of the area may be required to assure proper dramage o .
| "'instatlatlon of rain gutters is also recommended to controt the introduction: ofn'_”_"' |

""'mmsture next to buzldmgs Gutters should discharge into a drainage dewce or onto e

pavement which drains to roadways. '

» Irrigation should be strictly controlled around building foundations, slabs arid - .
pavement and may need to be adjusted depending upon season. This’control is T
esseritial to maintain a relatively uniform moisture content in the expansive--soilsart'_d '
to prevent swelling and contracting. Over-watering adjacent to impro_\:emehts--may _
result in damage to those improvements. NorCal Engineering makes no’ 's__pe_c'if_ic_"_” o

recommendations regarding landscape irrigation schedules.

e Planting schemes for landscaping around structures and pavement She_uid be
analyzed carefully. Plants (including sod) requiring high amounts of th_er'_'_m_a?
resulf in excessive wetting of soils. Trees and large shrubs may act.u_etfy- exttect- - ._
moisture from the expansive $oils, thus causing contraction of the fin_e-_grained'seite.' T o

o . - -Thlckened edges on- exter:ar stabs will assmt in keeping excesswe mo;sture from' - - -
o entering. d:rectty beneath the. concrete A six-inch thack or greater deepened edge' .

' "'-.on stabs may be. ccnszdered Underiymg mterror and exterior slabs with 6 to 12

- inches or. more of nen-expanswe so;ts and prowdmg presaturation of the under!ylng_._.'--

"'clayey soifs as recommended |n the sonl report wni improve the overall performance. - o
"'c}fomgradesfabs ...............................
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Increase the amount of steel reinforcing in concrete slabs, foundations and other
structures to resist the forces of expansive soils. The precise amount of reinforcing
should be determined by the appropriate design engineers and/or architects.

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

the project. Any recommendations regarding presaturation of the upper subgrade
soils in slab areas should be performed in the field and verified by the Soil Engineer.

NorCal Engineering
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-~ List of Appendices
" (in order of appearance)

l.og of Trenches T-1 to T-21

Appendix B — Laboratory Tests
Table | — Maximum Dry Density
Tabie |l — Expansion
Table Hl — Corrosion
Plate A to C — Direct Shear
Piates D to G - Consolidation

Appendix C — ASCE Seismic Hazards Report

~ Appendix D - Soil Infiltration Data - s
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MAJOR DIVISION GrapHicl LETTER | TYPICAL DESCRIPTIONS
KRYMRM | SYMRMN
R B "3 .0? oW WELL-GRADED GRAVELS, GRAVEL.’
craveL | CLEANGRAVELS |, SAND MIXTURES, LITTLE OR NO FINES
AND - (LITTLE QR NG o™
GRAVELLY |  FINES) & %
S SOLS - P POORLY-GRADED GRAVELS,
L T # GRAVEL-SAND MIXTURES, LITTLE
COARSE OR NO FINES
GRAIMED -~ - S
soing - | PURERN & S
""""" L : 1 MORE THAN. - GRAVELS G SILTY BRAVELS, BRAVEL-SAND-
TE0%OF - v FINES SILT MIXTURES
L
] FRACTION 1 appR
- RE
| RETAINED ON - K‘,:SSN?@SLE GG CLAYEY GRAVELS, GRAVEL-SAND-
NO.4SIEVE | fiess CLAY MIXTURES
_ s WELL-GRADED SANDS, GRAVELLY
BAND CLEAN SAND SANDS, LITTLE OR NO FINES
AND (LITTLE ORNO -
SANDY FINES) POORLY-GRADED SANDS, GRAVEL-
MORETTAN | sous sP LY SANDS, LITTLE OR NO FINES
MATERIAL
IS LARGER .
THAN NO. MORE THAN sM SILTY SANDS, SAND-SILT
200 SIEVE 50% OF SANDS WITH MIXTURES
SiZE COARSE FINE
FRACTION {APPRECIABLE
ON | AMOUNT OF
NO.4 SIEVE | FINES) 5C CLAYEY SANDS, SAND-CLAY
INGRGANIC BILTS AND VERY FINE ~
ML SANDS, ROCK FLOUR, SILTY OR
CLAYEY FINE BANDS OR CLAYEY
SILTS WITH SLIGHT PLASTIONTY
_ : INORGANIC CLAYS OFLOWTO
FINE BETS LIQUID LIMET cL MEDIUM PLASTICITY, GRAVELLY
GRAINED AND { EQR THAN AN CLAYB, SANDY CLAYS, SILTY
SOUS CLAYS CLAYS. LEAN CLAYS
e ORGANIC SILTS AND ORGANIC
- =] Ot SiLTY CLAYS OF LOW PLASTICITY
- INORGANIC S1LTS, MICACEQUS OR
IR DIATOMACEQUS FINE SAND OR
MORE THAN SHTY OIS
50%0F - | R '
MATERIAL g Lauo T LA INORGANIC CLAYS OF HIGH
plAnAy . JQUID LT . CH
S SMALLER - oA gggaﬁ&mm _ PLASTICITY, FAT CLAYS
SiZE ORGANIG CLAYS OF MEDIUM TO
OH HIGH PLASTICITY, ORGANIC SILTS
o o PEAT HUMUS, SWAMP SOLSWITH |
HIGRLY ORGANIC SOILS PT HIGH ORGANIC CONTENTS | ...
~

. NOTE: DUAL.SYMB_(_D:L_S_&I_R}EUSI-‘ED._._'T.";}“!NDEATE:SDRDERL_!N’E sowLcuassFicaTions

R UNIFIED SOIL CLASSIFICATION SYSTEM

NorCaf Engineering
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2 ;ndicates_'s'hélby' Tube Sample.

- ihd?catés'ﬂo- Recovery.

Indicates Bulk Sampla.
Indicates Small Bag Sample.
indicates Non-Standard

indicates Core Run,

COMPONENT DEFINITIONS

indicates SPT with 140# Hammer 30 in. Drop.

COMPONENT PROPORTIONS

indicates 2.5+inch Inside Diameter. Ring Sample.

. -l_ndi'céte_s 2-¥n'c_h oD Spiit Spoon Sampie (SPT).

DESCRIFTIVE

TERMS

RANGE OF PROPORTION

COMPONENT

SIZE RANGE

Trace
Faw
Litla
Same
And

1.5%

5-i0%
10 - 20%
20 - 35%
35. 50%

Bowlders
Cabbies
Gravel
Coarss gravai
Fins grave! .
Sand
Coarse sand .
Medium sanrd
Fina sand

Larger than 12 i

3intst2in

3into No 4 {(4.5mm }

Jinfo3Mdin

34 into No 4 { 4.8mm )

N, 4.{ 45mm ) o Ne. 200.{ 2.074mm )
No, 4 { 4.5 mm ) to No. 30 {28 mm )

No, 10 { 2.0 mm }o No. 40 { 042 mm )
Mo, 40 { 0.42 mm ) to No. 200.{ 0.074 mm }
Smailer than No. 200{ 0074 mm Y

aiit and Clav

MOISTURE CONTENT

DRY
DAMP
MOIST
WET

dry to the touch,

No visibie waler,
molsture contes

Absenice of moisture, dus!y, o _.3

Some perceptible :
moisture; below optimum

near eptimam

Vigibia free waler, ususliy
soi Is below water table.

RELATIVE DENSITY OR CONSISTENCY VERSUS SPT N -VALUE

COHESIONLESS SOLS

COHESIVE SOILS

Density

N{mmm} '

Ca.ngisth.

N (blows#l ) |

" hpproximate
Undraired Shaar
Streagth [psf}

| iocse

- ‘Pense
Vary Donse

.- .Ue‘!y'taésq;‘.'_'_"'." o

-t Mediunf:.b_e_ns:e '

Very Sofl .
S0 '

Medium SAF

sHf
Very SHif
Hard

250 -
250 - 500
500-- 10600

1000 - 2000
2000 - 4000

> 4000




" Darrell Butler

2102219

Log of Trench T-1

Boring Location: Barton & Alessandro, Riversidt}

Date of Drilling: 3/11/1%

Groundwater Depth: None Encouﬁtered

Drilling Method: Backhoe

Hammer Weight:

Drop:

Surface Elevation: Not Measured

i (feet) | ology

{Beptn] Lith.
P Material Description

Laboratory
g

Date: /22049

Fite: C\SuparogdPROJECTVD22-19.log

- SuperLbg CivilTech Software, USA. www.clvlltech.cam

g | 2E 3|8 s
e =3 $[9 %
0 S— © = 8 8
R ARaE e - : __
HANEE N Silty (fine to coarse grained} SAND
FEIEeA © 1 Brown, loose, moist
Riizis ¢ | BEDROCK
EZEE57 81 Decomposed Granie
5 E=i£rd £ | Silty (fine to ocarse grained) SAND

. Grey-brown, very dense, moist

Trench compieted at depth of &

NorCal Engineering




Date: 4212019

FHe: CASuperiog\PROJECTI21022-19.i0g

© Superlog CivilTech Software, USA wwwiciviltkich.com -

" Darrell Butler
of Trench T-2
2102218 LOQ ne
Boring Location: Barton & Alessandro, Rivemidij
Date of Drilting: 3/111/19 Groundwater Depth: None Encountered
Drilling Method: Backhoe
Hammer Weight: Drop:
-1 Surface Elevation: Not Measured
{Depth| Lith- Samples | Laboratory
tfeet) | ology Material Description g s 2 g = g 2
= 23 &5 s
) — _ - R -1
RAERE! S - :
™~ AR RS Silty (fine to coarse grained} SAND
- IRARER % "\ Brown, loose, moist
- I § | NATURAL
" FFidAH B0 Silty (fine to coarse grained) SAND
s PBiimas £ \._Brown, medium dense, moist
SEEEER BEDROCK
- ;;:igig.:— Decomposed Granite
- 3._'-3-::_‘-35 Silty (fine to ocarse grained) SAND
- . Grey-brown, very dense, moist s
3 Trench completed at depthof 7.5~ T :
— 40
.15
20
— 29
- 30
— 35
NorCal Engineering 2




Date: 4/2/2019

Darrell Butler
24022-19

Log of Trench T-3

Boring Location: Barton & Alessandro, Riversidtj

Date of Drilling: 3/11M19

Groundwater Depth: None Encountered

Dritling Method: Backhoe

Flle: CASuperogfPROJECTI21022-19.40g

- Swperl.og ClyilTech Software, USA  www.civiltech.com

Hammer Weight: Drop:
Surface Elevation: Not Measured
Depth] Lith- ; T Samples - ;abora_tol‘v "
{feet) | ology Material Description © 2 % 5 2 g aé
a3 | E|55 £¢
-0 o 12 a o
 FFAT T R - o — .
© TEFIFE B N Silty (fine to coarse grained) SAND : :
- ___._.,_,,_1_.:__ § \Brown, loose, moist ] 7.0 115.0
- SEEETE & NATURAL ' ﬁ
B .E_E«:‘.:‘-:g‘,::-:- B Silty (fine to coarse grained) SAND
5 s % \Brown, medium dense, maist
Y EEREEY | BEDRGCK .
" ;;;Egg::: Decomposed Granite B 5.4 521.3
- §§§§¥§ Silty {fine to ocarse grained) SAND :
B B _Grey-brown, verydense,moist .
i ‘Refusal atdepthofs’
— 40
— 15
20
25
— 30,
'_ .35
: o .
NorCal Engineering :




Date: 4272019

File: CASuperogf\PROLJECTIZAD22-19 lag

- Superiog CivilYech Softwaie, USA www.ilviltech.cam

Darrell Butler
Log of Trench T4
2102218 g
Boripng Location: Barton & Alessandro, Riversidtl
Date of Driiling: 3/11/19 Groundwater Depth: None Encountered
Prilling Method: Backhoe
Harmmer Weight: Drop:
Surface Efevation: Not Measured
Depth| Lith- 7 Samples | Laboratory ]
{feet) | ology Material Description N x g 23? :-%‘ g 3;
= 23 E gl 5 &
L SRR
AT _ £
o 2R § , Silty (fine to coarse grained} SAND / o
i~ 'g‘ \Brown, loose, moist / . 11051137
- g NATURAL . :
N 2 | Silly {fine 1o coarse grained) SAND '
5 g Brown, medium dense, maist / L
BEDROCK B 138 1124.2
o ' \ Decomposed Granite '
- \Silty (fine to ocarse grained} SAND
. \Grey-brown, very dense, moist
" Refusal at depthof6
s 100
e 15
20
— 25
- 30
— 35
NorCal Engineering ‘




Date: 472712019

File: C:ASuperfogdPROJECT\21022-19.l0y

Darreli Butler
21022-19

Log of Trench T-5

Boring Location: Barton & Alessandro, Riversidg

Date of Drilling: 3/11119

Groundwater Depth: None Encountered

Driiling Method: Backhoe

Hammer Weight:

Drop:

Surface Elevation: Not Measured

- Superi.og CivilTech Software; USA  wivw sivillach.com

Depth| Lith- Sarmples {aboratory
Material Description o g ' <3
(feet} | ology @ 2 3 &
§ 3% 3|z i
I T fe 218 "3
NI EREE FiLL
B T2 Silty (fine to coarse grained) SAND
- 417 ‘g’ Brown, loose, moaist
L. Fi44 £ 1 NATURAL
- SAdnem Silty (fine to coarse grained) SAND
5 SZEZE £ [\ Brown, medium dense, moist yd
IR BEDROCK
- e Decomposed Granite
— \Silty {fine to acarse grained) SAND
- \Grey-brown, very dense, maist ;
N Boring completed at depth of 6
— 10
15
20
25
30
- 35

NorCal Engineering SEE




Gate: 4242055

Fia: C\Supernogd\PROJECTI21022-48.log

IDepth] Lith-

Superiog CivilTech Software, USA www.clviltach.cam

38

Darreli Butler
2102218

Log of Trench T-6

Boring Location: Barton & Alessandra, Riversidil

Date of Drilling: 31118

Groundwater Depth: None Encountered

Drilling Method: Backhoe

Hammer Welght:

Drop:

Surface Elevation: Not Measureq

{feet) | ology Materiai Description

Samples

,..v
o
Lr

16

18
)

7

pe
.| Blow
‘ICounts

ity

Ty
nsi
Fines
Content %

D
iDe

BT

Brown, loose, moist

Silty (fine to coarse grained) SAND

NATURAL

8rown, medium dense, moist

Silty (fine to coarse grained) SAND

GWT ol encsustorad

AP b et

A

BEDROCK
Becompaosed Granite

kst
LRI S
i

3

A
i)

Grey-brown, very dense, moist

B,
L

.'.:ltt=!$llltl!
Lk 14 1a
|'||'||':':':l:':l:*"‘

¥

i

tir e ety
A 'L L5 T 1 T T vl L L T L L LALi L b L L L

A iy
Ny
¢

Hp

]
i
t"ﬂ'ﬂ:‘q'..

i
L1
o
i

Silty (fine to ocarse grained) SAND

“Trench compleied at depth of 1%

) 156

56

4.2

_.-i'u!a_i:tl.l_re

114.1

112.4

125.1

127.7

" NorCal Engineering '




2102219

Darrell Butier Log of Trench T-7

Boring Location: Barton & Alessandro, Riversids

Date of Drilling: 3/11/19 Groundwater Depth: None Encountered

Prilling Method: Backhoe

Hammer Weight: Drop:
| Surface Elevation: Not Measured
Depth| Lith- T Samples Laboratory
{fezt) ology Material Description o i g ) RS
-0 - O § (=] 3
COoHTE ) FILL '
a 31 E )\ Silty {fine to coarse grained) SAND
- ? Brown, lopse, Moist
- g NATURAL
n i £ | \ Silty (fine to coarse grained) SAND
5 % ' Brown, medium dense, moist
\ BEDROCK
e Decomposed Granite
o \ Silty {fine to ocarse grained) SAND
g - \Grey-brown, very dense, moist e )
AR Trench completed atdepthof4 7
X :
40
§ -
5
1
gl15
"'é. 5
=
B
2
8-
g 20
g
5
Bl 2
i
=i
5
0 o
g
530
-9 .
HI
35 s
- - o
NorCal Engineering 7




Date; 4/2/20¢8

Fite: C\SupertvgdPROJECTI21022-18.10g

2102218

Darrell Butler

Log of Trench T-8

Boring Location: Barton & Alessandro, Riverside

Date of Drilling: 3/111/119

Groundwater Depth: None Encountered

Drilling Method: Backhoe

- Buperkog fSivilTech Software, USA wivw.civiltech.com

Mammer Weight: Drop:
Surface Flevation: Not Measured
‘Depth! Lith- " tal Descriotion Samples Egborfory .
(feet)| ology aterial Description N * ‘g 4 Eﬁ 5 5
= § a | 2lag & £
T — o _LE. 8 =38
_: ':-':« :- E‘F F;LL - .. . B
B FEEET] 8 I\ Silty (fine to coarse grained) SAND
- hddhd € | \Brown, loose, moist B 73 h1s.8
. EEREET § NATURAL o
L za=rs £\ Silly (fine to coarse grained) SAND o
5 T % Brown, medium dense. moist B 151232
LRI BEDROCK.
- v Decomposed Granite
= , Silty (fine o ocarse grained) SAND
- \Gray-brown, very dense, moist
3 “french completed at depth.of8”
L A0
15
20
— 23
l.— 35 o
NorCal Engineering 8




Date:; 4/2/20€8

File; C\SuperdogdPROJECTI24022-19. 10

Darrell Butler
21022-19

Log of Trench T-9

Boring Location: Barton & Alessandro, Riversidn;]

Date of Drilling: 311119

Groundwater Depth: None Encountered

Drilting Method: Backhoe

BuperLog GivilTech Software, USA  www.civiltech.com

35

GWT not encountornd

FILL

Brown, loose, moist

Silty tfine {o coarse grained} SAND

BEDROCK
Decomposed Granite

N\ Grey-brown, very dense, moist

Silty (fine to ocarse grained} SAND

“Trench completed at depthof 5

Hammer Weight: Drop:
Surface Elevation: Not Measured
Depth] Lith- ' Mt 1D i Samples Ié_a_bo_rgtory -
tfaet)| ology aterial Description g : 2 | 51 & ¢ =
™ o3 W z\g = g
- = m e -3 O ! i
L. o = (= ]

" NorCal Engiﬂeering -




Data: 422019

Fllo: Ci\SuperogfPROIECT21022-19.00

- Buperiog CiviiTech Software, USA. www.clviltech.com

Darrell Butler
Log of Trench T-10
2102219 g re
Boring Location: Barton & Alessandro, RiversidnJ
Date of Drilling: 311/19 Groundwater Depth: None Encountered
D__riili_r_!g Method: Backhoe
Hammer Weight: Brop:
Surface Elevation: Not Measured
Depth| Lith- | o Sainples T Laboratory
(feet) | ology Material Description ° s & g T 2 =
& | 85 |5 gal §§
0 S 218 "8
R FILL '
2 L \Silty (fine to coarse grained) SAND _
- £ | N\Brown, loose, moist B 6.1 122.2
" £ 1 BEDROCK
N g Decomposed Granite
5 E Silty (fine to ocarse grained) SAND
Grey-brown, very dense, moist a 5.7 #124.3
3 Trench completed at depth of 8
—10
— 15
20
25
— 30
} 3B s
NorCal Engineering 10




Date: 4/2/2019

Flla: C\SuperdogdPROJECT1022-98 10p

Darrell Butler
2102219

Log of Trench T-11

Boring Location: Barton & Alessandro, Riversidel

Date of Drilling: 3/41/19

Groundwater Depth: None Encountered

Drilling Method: Backhoe

_Superlog CiviTach Software, USA www.clviltech.com

Hammer Weight: Drop:
Surface Elevation: Not Measured
|Deptn] Lith- Samples Laboratory
Material Description a | B TR
{foet) i ology P g |z g S z‘% g &
- - : [ = =
o = m g ‘s @ W %
B P EL B2
R AR E E I T T .
- T B 1\ Sity (fine to coarse grained} SAND
- Hbbdd £\ Brown, loose, moist
F2EzE £\ NATURAL
- Trrres S )
2 FErzEz €1\ Silty (fine to coarse grained) SAND
5 T % \Brown, medium dense, moist
o BEDROCK
- Decomposed Granite
- Silty (fine to ocarse grained) SAND
- \Grey-brown, very dense, moist
5 “Trench completed at depth of 88
— 10
15
20
L. 25
- 30
— 35,

‘NorCal Engineering

11




Date: 41212019

Flle: C:\SupertogPROJECT21022-19.50g

‘SuperLog CivilTesh Software, USA. www.civiltech.com

" Darrell Butler
utle Log of Trench T-12
24022-19
Boring Location: Barton & Alessandro, Riversidé
Date of Drilling: 3/11/19 Groundwater Depth: None Encountered
Drilling Method: Backhoe
Hammer Weight: Drop:
1 Surface Eievation: Not Measured
I i T Samples Laboratory
.|Depth; Lith. -
(fezt]' ology Materiat Description ® BBl 2 &
& |35 |3 iz8 £5
O ] ST " -
L FET] B Silty (fine to coarse grained) SAND /
- i3 5 | \Brown, toose, moist
. IHFMHT B NATURAL
; g g Silty (fine to coarse grained) SAND
5 E3NER % Brown, medium dense, moist
TEET BEDROCK
- ) Decomposed Granite
e
- -&2&3_.:: Silty {fine fo vcarse grained) SAND
. R Grey-brown, very dense, moist
4o EESEE
“Trench completed at depth of 10°
e 15
— 20
2%
35
NorCal Engineering 12




Date: 4/2/2019

File: C:\Supertogd\PROJECT\21022-19.lo0g

SuperLog CivilTech Software, USA www.civiltech.com

Darrell Butler
21022-19

Log of Trench T-13

Boring Location: Barton & Alessandro, RiversidJ

Date of Drilling: 3/11/19

Groundwater Depth: None Encountered

Dritling Method: Backhoe

Hammer Weight: Drop:
Surface Elevation: Not Measured
Depth| Lith- Samples Laboratory
. - - 0 °
(feet) | ology Material Description g % % § E%. . 2
> =3 2 a5 £ ]
AR FILL
B FEHT & Silty (fine to coarse grained) SAND
B ‘i: 3 ; g BI‘OWI'I, |Oose, moist 8.2 N08.5
= E 14l § NATURAL
o FEH 2 Silty (fine to coarse grained) SAND
| 5 ;;-:.;.-_-.;.-- g Brown, medium dense, moist
2—:—':.:-‘;“;: BEDROCK | 2.8 125.1
B };ggig: Decomposed Granite
— §§§§§: Silty (fine to ocarse grained) SAND
= FrETs Grey-brown, very dense, moist
2
e
—10 EEEEEE = 4.8 130.8
= el ey
| BEEE
Trench completed at depth of 12
— 15
—20
— 25
— 30
— 35
13

NorCal Engineering




Date: 4/2/2019

File: C:\Superlogd\PROJECT\21022-19.log

Superiog CivilTech Software, USA www.civiltech.com

Darrell Butler
21022-19

Log of Trench T-14

Boring Location: Barton & Alessandro, RiversidJ

Date of Drilling: 3/11/19

Groundwater Depth: None Encountered

Drilling Method: Backhoe

Hammer Weight: Drop:
Surface Elevation: Not Measured
Depth| Lith- Samples Laboratory
. L o =
(feet) | ology Material Description 2 % '"E’ 5 E% .
> = 3 2 /| E &
- mQ ) | i §
& s O Q 3]
8 FILL
B §5 B Silty (fine to coarse grained) SAND
b_ : g Brown, loose, moist =) 1120114
= 5 g NATURAL
| -t g Silty (fine to coarse grained) SAND
[} s Brown, medium dense, moist
L. 5 4. o
= BEDROCK
B :_-;E Decomposed Granite @ 4.8 124.8
- : Silty (fine to ocarse grained) SAND
= Grey-brown, very dense, moist
L Refusal at depth of 7'
—10
— 15
—20
25
—30
— 35
14

NorCal Engineering




Date: 4/2/2019

File: C:\Superlogd\PROJECT\21022-19.log

SuperLog CivilTech Software, USA www.clviltech.com

Darrell Butler
21022-19

Log of Trench T-15

Boring Location: Barton & Alessandro, RiversidJ

Date of Drilling: 3/11/19

Groundwater Depth: None Encountered

Drilling Method: Backhoe

Hammer Weight: Drop:
Surface Elevation: Not Measured
Depth| Lith- . e Samples Iq.’aboratory _
(feet) | ology aterial Description 2 % % § E‘% i S
> = 3 2| gc| £ £
- m o <} o @ §
0 O =] o
 H FILL
N I B Silty (fine to coarse grained) SAND
~ : 1 g Brown, loose, moist o 12.1116.1
L TzrzrH & |\ NATURAL
L :_:'-_-:T:.:-E: E Silty (fine to coarse grained) SAND
| & FZ3Ex3 2 | \Brown, medium dense, moist
STIEET BEDROCK u 23 (1184
B S Decomposed Granite
- SEIFET Silty (fine to ocarse grained) SAND
| E:_.;:::-._é:;;: Grey-brown, very dense, moist
- EEEEEE
— 10 EEEEE g 5.9 1257
T EESEE
L
Boring completed at depth of 12'
—15
— 20
— 25
— 30
— 35
15

NorCal Engineering




Date: 4/2/2019

File: C:\Superlog#\PROJECT\21022-19.lcg

SuperLog CivilTech Software, USA www.civiltech.com

Darrell Butler
21022-19

Log of Trench T-16

Boring Location: Barton & Alessandro, RiversidJ

Date of Drilling: 3/11/19

Groundwater Depth: None Encountered

Drilling Method: Backhoe

Hammer Weight: Drop:
Surface Elevation: Not Measured
Depth| Lith- Samples Laboratory
. . - =
(feet) | ology Material Description N 2 % § E%' . ;
> |23 | 2|65 &8
o - o 2| o 3
FILL
B 2 Silty (fine to coarse grained) SAND
I~ T ‘é Brown, loose, moist
- $Z3Z37) § NATURAL
B :E-ff-.-f: g Silty (fine to coarse grained) SAND
5 SIEEEE 3 Brown, medium dense, moist
B BEDROCK
B Decomposed Granite
— Silty (fine to ocarse grained) SAND
- Grey-brown, very dense, moist
B Refusal completed at depth of &'
—10
— 15
— 20
— 25
— 30
— 35
NorCal Engineering 16




Date: 4/2/2019

File: C:\Superlog#\PROJECT\21022-19.log

SuperlLog CivilTech Software, USA www.civiltech.com

Darrell Butler
21022-19

Log of Trench T-17

Boring Location: Barton & Alessandro, Riversich

Date of Drilling: 3/11/19

Groundwater Depth: None Encountered

Drilling Method: Backhoe

Hammer Weight: Drop:
Surface Elevation: Not Measured
Dapthj Lith- Material Description Sampees Iu.,abor;tory 2
(feet) | ology L iptio 5 e [ E] 2 =
L 5 - |88 (28] "8
43 FILL
[ FI-I- B Silty (fine to coarse grained) SAND
L '?:':: ‘g Brown, loose, moist / 8.3 1125.1
- T z NATURAL
B :2‘-&:';-:.3 g Silty (fine to coarse grained) SAND
e Brown, medium dense, moist
= 5 S ol (%]
TITTIE BEDROCK g 3.9 117.1
B L 2 Decomposed Granite
- ™
= :}.E;Z:%Z Silty (fine to ocarse grained) SAND
L ST Grey-brown, very dense, moist
L Refusal at depth of &'
— 10
—15
— 20
— 25
— 30
— 35
NorCal Engineering 1




Date: 4/2/2019

File: C:\Superlogs\PROJECT\21022-19.log

SuperLog CivilTech Software, USA www.civiltech.com

Darrell Butler
21022-19

Log of Trench T-18

Boring Location: Barton & Alessandro, Riversid

Date of Drilling: 3/11/19

Groundwater Depth: None Encountered

Drilling Method: Backhoe

Hammer Weight: Drop:

Surface Elevation: Not Measured

Depth| Lith- —— o Samples In.’aboratory _
(feet) 0|°gy aterial Description 5 3 % é E;'E 2 :E

> L5 | o|(gs| £ &
- m 8 o 2 L8
S [ = o
dEEE FILL
B FEHD B Silty (fine to coarse grained) SAND
= Hbldd £ Brown, loose, moist 0
Rea=aEl § ! , 3.7 116.0
 EZEEEH |\ NATURAL
B E:Z.'Eii E Silty (fine to coarse grained) SAND
| 5 KZizs g Brown, medium dense, damp
ziz:::g BEDROCK = 2.9 122.3
B -iz_-,‘_-_';: Decomposed Granite
22 == Silty (fine to ocarse grained) SAND
B Grey-brown, very dense, damp /
B Trench completed at depth of 7'
—10
15
— 20
— 25
— 30
— 35
NorCal Engineering 1o




Date: 4/2/12019

File: C:\Superlog4\PROJECT\21022-19.l0og

SuperlLog CivilTech Software, USA www.civiltech.com

Darrell Butler
21022-19

Log of Trench T-19

Boring Location: Barton & Alessandro, RiversidJ

Date of Drilling: 3/11/19

Groundwater Depth: None Encountered

Drilling Method: Backhoe

Hammer Weight: Drop:
Surface Elevation: Not Measured
Depth| Lith- Samples Laboratory
! S o =

(feet) | ology Material Description N 3 % § E‘% o
F 23 @ IAC| £ 2
~ m ° © 0| L5

—0 O |s| a o

FILL

I ki Silty (fine to coarse grained) SAND

= ‘g’ Brown, loose, moist

- & NATURAL

= g Silty (fine to coarse grained) SAND

5 g Brown, medium dense, moist

BEDROCK

B Decomposed Granite

— Silty (fine to ocarse grained) SAND

- Grey-brown, very dense, moist

N Trench completed at depth of 5'

—10

— 15

— 20

— 25

— 30

— 35

L] L4
NorCal Engineering 19




Date: 4/2/2019

File: C:\Superlog4\PROJECT\21022-19.log

SuperLog CivilTech Software, USA www.civiltech.com

Darrell Butler
21022-19

Log of Trench T-20

Boring Location: Barton & Alessandro, Riversid

Date of Drilling: 3/11/19

Groundwater Depth: None Encountered

Drilling Method: Backhoe

Hammer Weight: Drop:
Surface Elevation: Not Measured
Depth| Lith- Samples Laboratory
- L O =
(feet) | ology Material Description ° 3 % s Z2 3
S |25 |2 |58 £¢
[
O " 1% 1218] "3
FILL
B b4 Silty (fine to coarse grained) SAND
— % Brown, loose, moist
- g NATURAL
B E Silty (fine to coarse grained) SAND
5 g Brown, medium dense, moist
T BEDROCK
B Decomposed Granite
- Silty (fine to ocarse grained) SAND
L “\_Grey-brown, very dense, moist 42
B Trench completed at depth of 7.5'
—10
— 15
—20
— 25
— 30
— 35
NorCal Engineering 2




Date: 4/2/2019

File: C:\Superlogd\PROJECT\21022-19.log

SuperLog CivilTech Software, USA www.clviltech.com

Darrell Butler
21022-19

Log of Trench T-21

Boring Location: Barton & Alessandro, RiversidJ

Date of Drilling: 3/11/19

Groundwater Depth: None Encountered

Drilling Method: Backhoe

Hammer Weight: Drop:
Surface Elevation: Not Measured
Depth| Lith- Samples Laboratory
5 o P W =
(feet) | ology Material Description 2 s g § Z:%. ok
> 9 3 9 | Ac c 2
- m o 0 o| & 5
0o (&) = [a] o
FILL
[ B Silty (fine to coarse grained) SAND
~ € Brown, loose, moist
- é NATURAL
B e £ Silty (fine to coarse grained) SAND
5 é Brown, medium dense, moist
BEDROCK
B Decomposed Granite
— Silty (fine to ocarse grained) SAND
i Grey-brown, very dense, moist
—10 s -
Boring completed at depth of 10
—15
— 20
—25
— 30
— 35
® L4
NorCal Engineering 2
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March 29, 2019 Project Number 21022-19

TABLE |
MAXIMUM DENSITY TESTS
Optimum Maximum Dry
Sample Classification Moisture Density (Ibs./cu.ft.
T4@2 Silty SAND 9.5 130.0
T6@2 Silty SAND 9.0 131.0
T13@2 Silty SAND 10.0 127.0
T17@2 Silty SAND 8.5 133.0
TABLE |l
EXPANSION TESTS
Sample Classification Expansion Index
T4@2 Silty SAND 3
T-13@2 Silty SAND 4
TABLE llI
CORROSION TESTS
Sample pH Electrical Resistivity Sulfate (%) Chloride (ppm)
T6@2 71 3,190 0.003 190
T17 @ 4 7.2 4,082 0.003 173

% by weight
ppm — mg/kg

NorCal Engineering



Sample No. T4@2'
Sample Type: Undisturbed/Saturated 3000
Soil Description:
2500 p———
1 2 3
Normal Stress (ps) 1000 2000 3000 g 200 ~Ta
Peak Stress (psh) 768 1296 1836 1 s
Displacement (in) 0.100 0.225 0.250 ,%1500 T T
Residual Stress (psf) 696 1296 1836 3 2 ksf
Displacement (in) 025 0250 0250 “ 1000 -+
In Situ Dry Density (pef) 1137 113.7 113.7 ; 1 ksf
In Situ Water Content %) 105 10.5 10.5 500 1 I T ' T
Saturated Water Content (%) 17.8 17.8 17.8
Strain Rate (i/min) 0020 0020  0.020 SR, e o, So
Axial Strain (%)
4000 T T T
_ ! € Pecak Stress
3500 T T T T | @ Rosidusl Stress
— N A 1T
0 2500
-
n
7]
g 2000 1T
(7s]
[ =Y
©
2
»n 1500 -
1000
@ (Degree) C (psf)
500
Peak Stress 28 230
T 1110 1 RN il Residual Stress 29 140
0 Y
0 500 1000 1500 2000 2500 3000 3500 4000
Normal Stress (psf)
[ [
NorCal Engineering DIRECT SHEAR TEST
SOILS AND GEOTECHNICAL CONSULTANTS ASTM D3080
Darrell Butler Plate A

PROJECT NUMBER: 21022-19 DATE: 3/27/2019




Sample No,

TI3@2

Sample Type: Undisturbed/Saturated 3000
Soil Description:
2500 |-
1 2 3
Normal Stress (psf) 1000 2000 3000 E 2000
Peak Stress (psf) 696 1296 1908 E{
Displacement (in.) 0.200 0.225 0.225 % 1500
Residual Stress (psf) 696 1296 1908 3
Displacement (in) 0250 0250 0250 ® 1000 |
In Situ Dry Density (pcf) 1085 1085 1085
In Situ Water Content (%) 82 82 8.2 300
Saturated Water Content (%) 204 20.4 20.4
Strain Rate (in/min)  0.020 0.020 0.020 00 0 2.0 40 6.0 8.0 100 120
Axial Strain (%)
4000 ‘
ALl EEEEE & Peak Stress
3500 10 B Residual Stress
3000 . e
= e ] T I
- 2500 T i
- I 7
n L L1
7] |- L1
£ 2000 |- T
-
2 1500 | L1
1000 -+
| [ =1 S IO A . | .' 3 —it | —
| I I 53 [ ._/_,{.' i - === & (Degree) C (psf)
500 L
T 1T T T 11T Peak Stress 31 90
et T . .
PLAENE ' L Residual Stress 31 90
0
0 500 1000 1500 2000 2500 3000 3500 4000
Normal Stress (psf)
® o
NorCal Engineering DIRECT SHEAR TEST
SOILS AND GEOTECHNICAL CONSULTANTS ASTM D3080
Darrell Butler Plate B
PROJECT NUMBER: 21022-19 DATE: 3/27/2019




Sample No.
Sample Type:
Soil Description:

TI7@2'

Undisturbed/Saturated

Silty Fine-Coarse Grained Sand

1 2 3

Normal Stress (psf) 1000 2000 3000
Peak Stress (psf) 1248 1656 2328
Displacement (in) 0.125 0.150 0.175
Residual Stress (psf) 1092 1440 2244
Displacement (in) 0250 0.250 0.250
In Situ Dry Density (pcf) 1251 125.1 125.1
In Situ Water Content (%) 83 83 8.3

Saturated Water Content (%) 126 12,6 12.6
Strain Rate (in/min)  0.020 0.020 0.020

3000

2500

N
o
I=1
(=]

1500

Shear Stress (psf)

500

1000 4

0.0 20 4.0 6.0 8.0 10.0 12.0
Axial Strain (%)

4000 TT T T
NN i L1 LT &  Peak Stress
3500 i ] B Residual Stress
3000 - PR
‘(77 2500 -
=
0
7]
g 2000
n
©
2
»n 1500
1000
O (Degree) C (psf)
500
11 T T 1T T Peak Stress 28 660
[} EEN INEERREEE RN Residual Stress 29 440
o ] } | T
0 500 1000 1500 2000 2500 3000 3500 4000
Normal Stress (psf)
NorCal Engineering DIRECT SHEAR TEST
SOILS AND GEOTECHNICAL CONSULTANTS ASTM D3080
Darrell Butler Plate C
PROJECT NUMBER: 21022-19 DATE: 3/27/2019




. ConST
Ve(’:;‘:‘/::;f;"e Sample Height (inches) (’(:iorcle:r)on Sample No. T6 Depth 5' Date 3/27/2019
102 4 T
1.01 1 1 e e W [n-Situ Moisture Content :__'
0.125 1.0000 0.0 oo F & SEEEE =
0.25 0.9985 0.2 :
0.5 0.9970 0.3 0.99 {-
1 0.9945 0.6 ¢
1 0.9780 22 oy 0.98 1
2 0.9640 3.6 §
4 0.9475 53 & 007
8 0.9240 76 & :
0.25 0.9360 64 o6
0.95 1-
0.94 -
E”; 0.93 1
Date Tested: 3/25/2019 E :
Sample: Té6 I'_C:’ 082 {——— i 1= — i
Depth: 5 =) ———
£ o091 B
Q
[« % 1
£ 0904 :
£ = + T
2] e — — —r :
0.89 — T —_‘
088 | = — | i
0.87 1— — : : _djﬁ
0.86 1T— - — — .- — — ‘ ;—I
085 {— — :
084 {——— ! ———
0.83 4 Fine-Coarse Grained Sand w/ Some Silt — —
’ Dry Density: 112.4 pef —1
Initial Moisture Content: 5.6 % = s |
0.82 4 Saturated Moisture Content: 18.1 % — — T
Saturated at 1 kip/sq.ft. —
0.81 .
0.1 1 10
Vertical Pressure (kips/sq.ft.)

NorCal Engineering
SOILS AND GEOTECHNICAL CONSULTANTS

Darrell Butler

PROJECT NUMBER: 21022-19

DATE: 3/27/2019

CONSOLIDATION TEST
ASTM D2435
Plate D




Vertical Pressure i . Consolidation
(kipsisq.ft) Sample Height (inches) [~/ o0y Sample No. Té6 Depth 10 Date 3/27/2019
1.02 I I T T 1
1.01 = B In-Situ Moisture Content E
i I ! ] O Saturated _:-
0.125 1.0000 0.0 .= : =
0.25 0.9990 0.1 I—— — f -]
0.5 0.9970 0.3 0.99 R ——— —
1 0.9930 0.7 1
: —
1 0.9890 11 o 0.98 T — =
2 0.9825 1.8 & 0= e e —
g 0.97 i -
4 0.9750 25 & : T === =
8 0.9660 34 g _ —
0.25 0.9750 25 A 0:86 !
e |
0.95 .
0.94 '
. -
’8\ 0.93 4 i — -
Date Tested: 3/25/2019 5 : 5
Sample: T6 = o0e2 ; : = e
Depth: 10’ 5 I
I 091 4- ]
& !
[=}
E o0
n
0.89 .
!
0.88
0.87 -
0.86 —
0.85
0.84 =
0as | Fine-Very Coarse Grained Sand w/ Some Silt
’ Dry Density: 125.1 pcf
Initial Moisture Content: 5.6 %
0.82 1 Saturated Moisture Content: 10.3 % 1
Saturated at 1 kip/sq.fi.
0.81
0.1 1 10
Vertical Pressure (kips/sq.ft.)
NorCal Engineering CONSOLIDATION TEST
SOILS AND GEOTECHNICAL CONSULTANTS ASTM D2435
Darrell Butler Plate E

PROJECT NUMBER: 21022-19 DATE: 3/27/2019




Vertical Pressure

Consolidation

(kips/sq.it) Sample Height (inches) | = 0 ) Sample No. T13 Depth 10 Date 3/27/2019
1.02 1~
1.01 4 MW In-Situ Moisture Content _:
0.125 1.0000 0.0 . 2 SEtmE =
0.25 0.9943 Y T T o e e e e o — et S
0.5 0.9877 1.2 0.99 A
1 0.9793 2.1
1 0.9726 2.7 0.98 -
2 0.9586 41 2
=
4 0.9404 60 X 0.7 1
8 0.9201 80 & )
0.25 0.9334 671 % Rl —
0.95 1
0.94
® 093
Date Tested: 3/25/2019 E
Sample: Ti3 = 092
K -y
Depth: 10 K=y — 1
£ 091 4 :
2 = ==
[«% —
£ 090 1 ! ! ! !
E T — e s
[%2] L. = i ]
0.89 = e —— —
R ! e — =
0.87 T
086 41— = 1+ e e
085 {— o
0.84 - — i -
0as | Fine-Very Coarse Grained Sand w/ Some Silt -

Dry Density: 130.8 pcf

Initial Moisture Content: 4.8 %
082 1 Saturated Moisture Content; 10.5 %

Saturated at 1 kip/sq.ft.

0.81

0.1 1

Vertical Pressure (kips/sq.ft.)

NorCal Engineering
SOILS AND GEOTECHNICAL CONSULTANTS

Darrell Butler

PROJECT NUMBER: 21022-19

DATE: 3/27/2019

CONSOLIDATION TEST
ASTM D2435
Plate F
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085 Fine-Coarse Grained Sand w/ Some Silt — — _’ ——
' Dry Density: 117.1 pef —
Initial Moisture Content: 3.9 % I =
0.82 1 Saturated Moisture Content: 15.8 % — | v
Saturated at 1 kip/sq.ft. — -
0.81 4
0.1 1 10
Vertical Pressure (kips/sq.ft.)
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AMERICAN SOCIETY OF CIVIL ENGINEERS
Address:
No Address at This

Location

Standard:

Risk Category: I
Soil Class:

ASCE/SEI 7-10

D - Stiff Soil

ASCE 7 Hazards Report

Elevation: 1602.28 ft (NAVD 88)
Latitude: 33.919008
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ASCE

AMERICAN SOCIETY OF CIVIL ENGINEERS

Seismic

Site Soil Class: D - Stiff Soil

Results:
Ss: 1.5 Sps 1
Sy ! 0.6 So 0.6
Fa: 1 T : 8
F, : 1.5 PGA: 0.5
Sws 1.5 PGA y: 0.5
Sw . 0.9 Frea 1

le : 1.25

Seismic Design Category D

15 MCERr Response Spectrum Pp— Design Response Spectrum

1.4 05 & %

12 [ % 0 *

* 07 . ??1

4 06 &
DB@ % 055 ﬁ%‘

0.5 4 “’Q% 0.4 ¢ %
N, .3
0.4
S 0.2 \\ﬁ%

0.2 S T — 4 Kl %"?'tﬂ_ﬁ,
04 [
0 2 3 4 5 B 7 ] 9 0 1 2 3 4 g 7 g q
Sa(g) vs T(s) Sa(g) vs T(s)
Data Accessed: Fri Mar 22 2019

USGS Seismic Design Maps based on ASCE/SEI 7-10, incorporating
Supplement 1 and errata of March 31, 2013, and ASCE/SEI 7-10 Table 1.5-2.
Additional data for site-specific ground motion procedures in accordance with
ASCE/SEI 7-10 Ch. 21 are available from USGS.

Date Source:

https:/fasce7hazardlool.onling/ Page 2 of 3 Fri Mar 22 2019



ASCE

AMERICAN SOCIETY OF CIVIL ENGINEERS

The ASCE 7 Hazard Tool is provided for your convenience, for informational purposes only, and is provided “as is” and without warranties of
any kind. The location data included herein has been obtained from information developed, produced, and maintained by third party providers;
or has been extrapolated from maps incorporated in the ASCE 7 standard. While ASCE has made every effort to use data obtained from
reliable sources or methodologies, ASCE does not make any representations or warranties as to the accuracy, completeness, reliability,
currency, or quality of any data provided herein. Any third-party finks provided by this Tool should not be construed as an endorsement,
affiliation, relationship, or sponsorship of such third-party content by or from ASCE.

ASCE does not intend, nor should anyone interpret, the results provided by this Tool to replace the sound judgment of a competent
professional, having knowledge and experience in the appropriate field(s) of practice, nor to substitute for the standard of care required of such
professionals in interpreting and applying the contents of this Tool or the ASCE 7 standard.

In using this Tool, you expressly assume all risks associated with your use. Under no circumstances shall ASCE or its officers, directors,
employees, members, affiliates, or agents be liable to you or any other person for any direct, indirect, special, incidental, or consequential
damages arising from or related to your use of, or reliance on, the Tool or any information obtained therein. To the fullest extent permitted by
law, you agree to release and hold harmless ASCE from any and all liability of any nature arising out of or resulting from any use of data
provided by the ASCE 7 Hazard Tool.

https://asce7hazardtool.online/ Page 3 of 3 Fri Mar 22 2019
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FEE  ENGINEERIT

SO1LLS AND GEOTECHNICAL CONSULCANTS

Project: Darrell Butler

Project No.: 21022-19

Date: 3/11/19

Test No. T-1

Depth: 5’

Tested By: J.0.

TIME CHANGE | CUMULATIVE INNER INNER INNER OUTER OUTER OUTER | INNER OUTER | INNER
(hr/min) TIME TIME RING RING RING RING RING RING RING RING RING
(min) {min) READING | CHANGE | FLOW | READING | CHANGE | FLOW INF INF INF
{cm) (cc) {cm) (cc) RATE RATE | RATE
(cm/hr) | (em/hr) | (ft/hr)
8:00 78.8 46.1
8:10 10 10 80.0 1.2 474 1.3
8:10 74.0 41.6
8:20 10 20 75.0 1.0 42.6 1.0
8:20 75.0 42.6
8:30 10 30 76.0 1.0 43.6 1.0
8:30 76.0 43.6
8:40 10 40 76.7 0.7 443 0.7
8:40 76.7 443
8:50 10 50 77.1 0.4 44.7 0.4
8:50 77.1 44.7
9:00 10 60 77.5 04 45.1 04
9:00 77.5 45.1
9:10 10 70 77.7 0.2 45.5 0.4 1.2 2.4
9:10 75.6 43.2
9:20 10 80 75.9 0.3 43.6 0.4 1.8 24
9:20 75.9 43.6
9:30 10 90 76.1 0.2 439 0.3 1.2 1.8
9:30 76.1 43.9
9:40 10 100 76.3 0.2 44.1 0.2 1.2 1.2
9:40 76.3 141
9:50 10 110 76.5 0.2 44.3 0.2 1.2 1.2
9:50 76.5 44.3
10:00 10 120 76.7 0.2 44.5 0.2 1.2 1.2

Average =

1.3 / 1.7cm/hr




SOI1I.S AND GEOTECHNICAL CONSULTANTS

Project: Darrell Butler

Project No.: 21022-19

Date: 3/11/19

Test No. T-2

Depth: 7.5

Tested By: 1.0,

TIME CHANGE | CUMULATIVE INNER INNER INNER OUTER OUTER | OUTER | INNER | OUTER | INNER
(hr/min) TIME TIME RING RING RING RING RING RING RING RING RING
{min) {min) READING | CHANGE | FLOW | READING | CHANGE | FLOW INF INF INF
(cm) (cc) {cm) (cc) RATE RATE | RATE
{cm/hr) | (cm/hr) | (ft/hr)
8:50 109.2 47.2
9:00 10 10 109.4 0.2 47.5 0.3
9:00 109.4 47.5
9:10 10 20 109.6 0.2 47.7 0.2
9:10 109.6 47.7
9:20 10 30 109.8 0.2 47.9 0.2
9:20 108.1 46.3
9:30 10 40 108.2 0.1 46.4 0.1
9:30 108.2 46.4
9:40 10 50 108.2 0.0 46.4 0.0
9:40 108.2 46.4
9:50 10 60 108.3 0.1 46.5 0.1
9:50 108.3 46.5
10:00 10 70 108.4 0.1 46.6 0.1 0.6 0.6
10:00 108.4 46.6
10:10 10 80 108.5 0.1 46.7 0.1 0.6 0.6
10:10 108.5 46.7
10:20 10 90 108.6 0.1 46.8 0.1 0.6 0.6
10:20 108.6 46.8
10:30 10 100 108.6 0.0 46.9 0.1 0.0 0.6
10:30 108.6 46.9
10:40 10 110 108.6 0.0 47.1 0.2 0.0 1.2
10:40 108.6 47.1
10:50 10 120 108.7 0.1 47.2 0.1 0.6 0.6

Average =

04 / 0.7cm/hr




SOI1IL.S AND GEOTECHNICAL CONSULTANTS

Project: Darrell Butler

Project No.: 21022-19

Date: 3/11/19

Test No. T-11

Depth: 5’

Tested By: J.O.

TIME CHANGE | CUMULATIVE INNER INNER INNER OUTER OUTER OUTER INNER OUTER | INNER
{hr/min) TIME TIME RING RING RING RING RING RING RING RING RING
{min) (min) READING | CHANGE | FLOW | READING | CHANGE | FLOW INF INF INF
(cm) (cc) (cm) (cc) RATE RATE | RATE
{em/hr) | (em/hr) | (ft/hr)
10:25 78.6 47.1
10:35 10 10 79.1 0.7 47.6 0.5
10:35 79.1 47.6
10:45 10 20 79.5 0.4 48.1 0.5
10:45 72.5 41.1
10:55 10 30 73.0 0.5 415 0.4
10:55 73.0 41.5
11:.05 10 40 73.2 0.2 41.8 0.3
11:05 73.2 41.8
11:15 10 50 73.5 0.3 42.0 0.2
11:15 73.5 42.0
11:25 10 60 73.7 0.2 42.1 0.1
11:25 73.7 42.1
11:35 10 70 73.9 0.2 42.5 0.4 1.2 24
11:35 73.9 425
11:45 10 80 74.2 0.3 42.7 0.2 1.8 1.2
11:45 74.2 42.7
11:55 10 90 74.4 0.2 42.9 0.2 1.2 1.2
1155 74.4 42.9
12:05 10 100 74.4 0.0 429 0.0 0.0 0.0
12:05 74.4 42.9
12:15 10 110 74.4 0.0 42.9 0.0 0.0 0.0
12:15 74.4 429
12:25 10 120 74.4 0.0 42.9 0.0 0.0 0.0
Average= 0.7 / 0.8cm/hr




&

Ced ENGINERE

SOI1LLS AND GEOTECHNICAL CONSLILTANTS

Project: Darrell Butler

Project No.: 21022-19

Date: 3/11/19

Test No. T-12

Depth: 10’

Tested By: J.S.

TIME CHANGE | CUMULATIVE INNER INNER INNER OUTER OUTER OUTER | INNER OUTER | INNER
(hr/min) TIME TIME RING RING RING RING RING RING RING RING RING
(min) {min) READING | CHANGE | FLOW | READING | CHANGE | FLOW INF INF INF
(cm) (cc) (cm) (cc) RATE RATE | RATE
(cm/hr) | (em/hr) | (ft/hr)
11:34 109.6 50.2
11:44 10 10 109.8 0.2 50.6 0.4
11:44 109.8 50.6
11:54 10 20 109.9 0.1 50.8 0.2
11:54 109.9 50.8
12:04 10 30 110.0 0.1 51.0 0.2
12:04 110.0 51.0
12:14 10 40 110.0 0.0 51.0 0.0
12:14 110.0 51.0
12:24 10 50 110.1 0.1 51.1 0.1
12:24 110.1 51.1
12:34 10 60 110.1 0.0 51.1 0.0
12:34 110.1 51.1
12:44 10 70 110.1 0.0 51.1 0.0 0.0 0.0
12:44 110.1 51.1
12:54 10 80 110.1 0.0 51.1 0.0 0.0 0.0
12:54 110.1 51.1
1:04 10 90 110.2 0.1 51.2 0.1 0.6 0.6
1:04 110.2 51.2
1:14 10 100 110.2 0.0 51.2 0.0 0.0 0.0
1:14 110.2 51.2
1:24 10 110 110.3 0.1 51.3 0.1 0.6 0.6
1:24 110.3 51.3
1:34 10 120 110.3 0.0 51.3 0.0 0.0 0.0

Average =

0.2 / 0.2 cm/hr




SOITILS AND GEOTECHNICAL CONSULLCANTS

Project: Darrell Butler

Project No.: 21022-19

Date: 3/12/19

Test No. T-19

Depth: 5’

Tested By: J.O.

TIME CHANGE | CUMULATIVE INNER INNER INNER OUTER OUTER | OUTER | INNER | OUTER | INNER
(hr/min) TIME TIME RING RING RING RING RING RING RING RING RING
(min) (min) READING | CHANGE | FLOW | READING | CHANGE | FLOW INF INF INF
(cm) {cc) {cm) (cc) RATE RATE | RATE
{cm/hr) | (cm/hr) | (ft/hr)
7:30 79.9 49.5
7:40 10 10 80.2 0.3 50.1 0.6
7:40 80.2 50.1
7:50 10 20 80.4 0.2 50.3 0.2
7:50 80.4 50.3
8:00 10 30 80.5 0.1 50.6 0.3
8:00 80.5 50.6
8:10 10 40 80.5 0.0 50.6 0.0
8:10 80.5 50.6
8:20 10 50 80.5 0.0 50.6 0.0
8:20 80.5 50.6
8:30 10 60 80.5 0.0 50.6 0.0
8:30 80.5 50.6
8:40 10 70 80.5 0.0 50.6 0.0 0.0 0.0
8:40 80.5 50.6
8:50 10 80 80.5 0.0 50.6 0.0 0.0 0.0
8:50 80.5 50.6
9:00 10 90 80.5 0.0 50.6 0.0 0.0 0.0
9:00 80.5 50.6
9:10 10 100 80.5 0.0 50.6 0.0 0.0 0.0
9:10 80.5 50.6
9:20 10 110 80.5 0.0 50.6 0.0 0.0 0.0
9:20 80.5 50.6
9:30 10 120 80.5 0.0 50.6 0.0 0.0 0.0

Average =

0.0 / 0.0cm/hr




SOILS AND GEOTECHNICAL CONSULTANTS

Project: Darrell Butler

Project No.: 21022-19

Date: 3/12/19

Test No. T-20

Depth: 5

Tested By: J.0.

TIME CHANGE | CUMULATIVE INNER INNER INNER OUTER OUTER OUTER INNER OUTER | INNER
(hr/min) TIME TIME RING RING RING RING RING RING RING RING RING
{min) {min) READING | CHANGE | FLOW | READING | CHANGE | FLOW INF INF INF
(cm) (cc) {cm) {cc) RATE RATE | RATE
{em/hr) | (cm/hr) | (ft/hr)
8:06 106.3 49.0
8:16 10 10 106.4 0.1 49.1 0.1
8:16 106.4 49.1
8:26 10 20 106.5 0.1 49.3 0.2
8:26 106.5 49.3
8:36 10 30 106.6 0.1 49.5 0.2
8:36 106.6 49.5
8:46 10 40 106.7 0.0 49.6 0.1
8:46 106.7 49.6
8:56 10 50 106.8 0.1 49.6 0.0
8:56 106.8 49.6
9:06 10 60 106.8 0.0 49.6 0.0
9:06 106.8 49.6
9:16 10 70 106.9 0.1 49.6 0.0 0.6 0.0
9:16 106.9 49.6
9:26 10 80 107.0 0.1 49.6 0.0 0.6 0.0
9:26 107.0 49.6
9:36 10 90 107.0 0.0 49.6 0.0 0.0 0.0
9:36 107.0 49.6
9:46 10 100 107.0 0.0 49.6 0.0 0.0 0.0
9:46 107.0 49.6
9:56 10 110 107.0 0.0 49.6 0.0 0.0 0.0
9:56 107.0 49.6
10:06 10 120 107.0 0.0 49.6 0.0 0.0 0.0

Average =

0.2 / 0.0cm/hr
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SO1LS AND GEOTECHNICAL CONSULLANTS

Project: Darrell Butler

Project No.: 21022-19

Date: 3/12/19

Test No. T-21

Depth: 10’

Tested By: J.S.

TIME CHANGE | CUMULATIVE INNER INNER INNER OUTER OUTER OUTER | INNER | OUTER | INNER
(hr/min) TIME TIME RING RING RING RING RING RING RING RING RING
(min) (min) READING | CHANGE | FLOW | READING | CHANGE | FLOW INF INF INF
(cm) {cc) {cm) (cc) RATE RATE | RATE
{cm/hr) | (cm/hr) | (ft/hr)
1.05 77.5 46.7
1:15 10 10 78.2 0.7 47.4 0.7
1:15 78.2 47.4
1:25 10 20 78.6 0.4 48.1 0.7
1:25 78.6 48.1
1:35 10 30 79.0 0.4 48.5 0.4
1:35 79.0 48.5
1:45 10 40 79.0 0.0 49.0 0.5
1:45 79.0 49.0
1:55 10 50 79.1 0.1 49.3 0.3
1:55 79.1 493
2:05 10 60 79.1 0.0 49.5 0.2
2:05 79.1 49.5
2:15 10 70 79.1 0.0 49.5 0.0 0.0 0.0
2:15 79.1 49.5
2:25 10 80 79.1 0.0 49.5 0.0 0.0 0.0
2:25 79.1 49.5
2:35 10 90 79.2 0.1 49.5 0.0 0.6 0.0
2:35 79.2 495
2:45 10 100 79.2 0.0 49.6 0.1 0.0 0.6
2:45 79.2 49.6
2:55 10 110 79.2 0.0 49.6 0.0 0.0 0.0
2:55 79.2 49.6
3:05 10 120 79.2 0.0 49.6 0.0 0.0 0.0
Average= 0.1 / 0.1cm/hr




Appendix 4: Historical Site Conditions

Phase | Environmental Site Assessment or Other Information on Past Site Use

-39-



Appendix 5: LID Infeasibility

LID Technical Infeasibility Analysis

Section not applicable. Runoff from entire project site will be captured and treated via proposed
bioretention BMPs

-40 -



Appendix 6: BMP Design Details

BMP Sizing, Design Details and other Supporting Documentation

-41 -



Santa Ana Watershed - BMP Design Flow Rate, Qgyp Legendi—— eauired Entries
(Rev. 10-2011) Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Company Name REC-CONSULTANTS Date 3/10/2020
Designed by WOG Case No
Company Project Number/Name Sycamore Hills Business Center

BMP ldentification

BMP NAME / ID BMP-2A (Filterra FTIBC0604-C)

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

Design Rainfall Intensity I= 0.20 in/hr

Drainage Management Area Tabulation

Insert additional rows if needed to accommodate all DMAs draining to the BMP

Design
Post-Project Effective DMA Rainfall Proposed
DMA DMA Area Surface Type Imperivous | Runoff | DMA Areas x | Intensity | Design Flow Flow Rate
Type/ID | (square feet) [ (use pull-down menu) | Fraction, I; | Factor | Runoff Factor | (in/hr) Rate (cfs) (cfs)
2a4mp | 18986 Conerete or 1 089 | 169355
Asphalt
2A-PER 12,340 Ornamental 0.1 0.11046 | 1363.1
Landscaping
(2]
<
=
[(a]
31326 Total 18298.6 0.20 0.1 0.1

Notes:




Santa Ana Watershed - BMP Design Volume, Vgyp Legendi—— eauired Entries

(Rev. 10-2011) Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Company Name REC-CONSULTANTS Date 3/10/2020
Designed by WOG Case No
Company Project Number/Name Sycamore Hills Business Center

BMP ldentification

BMP NAME / ID BMP-2B (Bioretention Basin)

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

85th Percentile, 24-hour Rainfall Depth, Dgs= 0.60 inches
from the Isohyetal Map in Handbook Appendix E -

Drainage Management Area Tabulation

Insert additional rows if needed to accommodate all DMAs draining to the BMP

Proposed
Effective DMA Design | Design Capture | vojume on
DMA DMA Area Post-Project Surface [ Imperivous [ Runoff DMA Areas x Storm Volume, Vgwp | Plans (cubic
Type/ID | (square feet) Type Fraction, I; | Factor [ Runoff Factor | Depth (in) (cubic feet) feet)
2B-IMP 227,517 Concrete or Asphalt 1 0.89 202945.2
(o) tal
2B-PER | 27,456 rmamen’ 0.1 0.1 3032.7
Landscaping
254973 Total 205977.9 0.60 10316.1 10449

Notes:




Santa Ana Watershed - BMP Design Flow Rate, Qgyp Legendi—— eauired Entries
(Rev. 10-2011) Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Company Name REC-CONSULTANTS Date 3/10/2020
Designed by WOG Case No
Company Project Number/Name Sycamore Hills Business Center

BMP ldentification

BMP NAME / ID BMP-2C (Filterra FTIBC1107-C)

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

Design Rainfall Intensity I= 0.20 in/hr

Drainage Management Area Tabulation

Insert additional rows if needed to accommodate all DMAs draining to the BMP

Design
Post-Project Effective DMA Rainfall Proposed
DMA DMA Area Surface Type Imperivous | Runoff DMA Areas x | Intensity Design Flow Flow Rate
Type/ID | (square feet) [ (use pull-down menu) | Fraction, I; | Factor | Runoff Factor | (in/hr) Rate (cfs) (cfs)
26IMP | 80,222 Conerete or 1 0.89 71558
Asphalt
2C-PER 6,566 Ornamental 0.1 0.11046 725.3
Landscaping
(2]
<
=
[(a]
86788 Total 72283.3 0.20 0.3 0.3

Notes:




Santa Ana Watershed - BMP Design Flow Rate, Qgyp Legendi—— eauired Entries
(Rev. 10-2011) Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Company Name REC-CONSULTANTS Date 3/10/2020
Designed by WOG Case No
Company Project Number/Name Sycamore Hills Business Center

BMP ldentification

BMP NAME / ID BMP-2D (Filterra FTIBC1107-C)

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

Design Rainfall Intensity I= 0.20 in/hr

Drainage Management Area Tabulation

Insert additional rows if needed to accommodate all DMAs draining to the BMP

Design
Post-Project Effective DMA Rainfall Proposed
DMA DMA Area Surface Type Imperivous | Runoff DMA Areas x | Intensity Design Flow Flow Rate
Type/ID | (square feet) [ (use pull-down menu) | Fraction, I; | Factor | Runoff Factor | (in/hr) Rate (cfs) (cfs)
0-mp | 78733 Conerete or 1 089 | 70229.8
Asphalt
2D-PER 6,028 Ornamental 0.1 0.11046 665.8
Landscaping
(2]
<
=
[(a]
84761 Total 70895.6 0.20 0.3 0.3

Notes:




Santa Ana Watershed - BMP Design Flow Rate, Qgyp Legendi—— eauired Entries
(Rev. 10-2011) Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Company Name REC-CONSULTANTS Date 3/10/2020
Designed by WOG Case No
Company Project Number/Name Sycamore Hills Business Center

BMP ldentification

BMP NAME / ID BMP-2E (Filterra FTIBC0604-C)

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

Design Rainfall Intensity I= 0.20 in/hr

Drainage Management Area Tabulation

Insert additional rows if needed to accommodate all DMAs draining to the BMP

Design
Post-Project Effective DMA Rainfall Proposed
DMA DMA Area Surface Type Imperivous | Runoff | DMA Areas x | Intensity | Design Flow Flow Rate
Type/ID | (square feet) [ (use pull-down menu) | Fraction, I; | Factor | Runoff Factor | (in/hr) Rate (cfs) (cfs)
26mp | 31,761 Conerete or 1 089 | 283308
Asphalt
2E-PER 14,528 Ornamental 0.1 0.11046 | 1604.7
Landscaping
(2]
<
=
[(a]
46289 Total 29935.5 0.20 0.1 0.1

Notes:




Santa Ana Watershed - BMP Design Volume, Vgyp Legendi—— eauired Entries

(Rev. 10-2011) Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Company Name REC-CONSULTANTS Date 3/10/2020
Designed by WOG Case No
Company Project Number/Name Sycamore Hills Business Center

BMP ldentification

BMP NAME / ID BMP-3A (Bioretention Basin)

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

85th Percentile, 24-hour Rainfall Depth, Dgs= 0.60 inches
from the Isohyetal Map in Handbook Appendix E -

Drainage Management Area Tabulation

Insert additional rows if needed to accommodate all DMAs draining to the BMP

Proposed
Effective DMA Design | Design Capture | vojume on
DMA DMA Area Post-Project Surface [ Imperivous [ Runoff DMA Areas x Storm Volume, Vgwp | Plans (cubic
Type/ID | (square feet) Type Fraction, I; | Factor [ Runoff Factor | Depth (in) (cubic feet) feet)
3A-IMP 187,121 Concrete or Asphalt 1 0.89 166911.9
(o) tal
3A-PER 11,721 rnamenta 0.1 0.11 1294.7
Landscaping
198842 Total 168206.6 0.60 8424.3 9273

Notes:




Santa Ana Watershed - BMP Design Volume, Vgyp Legendi—— eauired Entries

(Rev. 10-2011) Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Company Name REC-CONSULTANTS Date 3/10/2020
Designed by WOG Case No
Company Project Number/Name Sycamore Hills Business Center

BMP ldentification

BMP NAME / ID BMP-3B (Bioretention Basin)

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

85th Percentile, 24-hour Rainfall Depth, Dgs= 0.60 inches
from the Isohyetal Map in Handbook Appendix E -

Drainage Management Area Tabulation

Insert additional rows if needed to accommodate all DMAs draining to the BMP

Proposed
Effective DMA Design | Design Capture | vojume on
DMA DMA Area Post-Project Surface [ Imperivous [ Runoff DMA Areas x Storm Volume, Vgwp | Plans (cubic
Type/ID | (square feet) Type Fraction, I; | Factor [ Runoff Factor | Depth (in) (cubic feet) feet)
3B-IMP 113,782 Concrete or Asphalt 1 0.89 101493.5
(o) tal
3B-PER 36,880 rnamenta 0.1 0.11 4073.7
Landscaping
150662 Total 105567.2 0.60 5287.2 13528

Notes:




Santa Ana Watershed - BMP Design Volume, Vgyp Legendi—— eauired Entries

(Rev. 10-2011) Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Company Name REC-CONSULTANTS Date 3/10/2020
Designed by WOG Case No
Company Project Number/Name Sycamore Hills Business Center

BMP ldentification

BMP NAME / ID BMP-4 (Bioretention Basin)

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

85th Percentile, 24-hour Rainfall Depth, Dgs= 0.60 inches
from the Isohyetal Map in Handbook Appendix E -

Drainage Management Area Tabulation

Insert additional rows if needed to accommodate all DMAs draining to the BMP

Proposed
Effective DMA Design | Design Capture | vojume on
DMA DMA Area Post-Project Surface [ Imperivous [ Runoff DMA Areas x Storm Volume, Vgwp | Plans (cubic
Type/ID | (square feet) Type Fraction, I; | Factor [ Runoff Factor | Depth (in) (cubic feet) feet)
4-IMP 536,417 Concrete or Asphalt 1 0.89 478484
(o) tal
4-PER 65,423 rmamen’ 0.1 0.1 7226.5
Landscaping
601840 Total 485710.5 0.60 24326 27027

Notes:




. . - . BMP ID Required Entries
Bioretention Facility - Design Procedure Legend:
toretention Factlity - Desig Y BMmP-2B J Calculated Cells
Company Name: REC CONSULTANTS Date: 3/10/2020
Designed by: WOG County/City Case No.: PW19-0769
Design Volume
Enter the area tributary to this feature A= 5.85 acres
Enter Vgyp determined from Section 2.1 of this Handbook Vewe= 10,449 ft

Type of Bioretention Facility Design

O Side slopes required (parallel to parking spaces or adjacent to walkways)

(® No side slopes required (perpendicular to parking space or Planter Boxes)

Bioretention Facility Surface Area

Depth of Soil Filter Media Layer ds= 3.0 ft

Top Width of Bioretention Facility, excluding curb Wy = 50.0 ft

Total Effective Depth, dg

dz = [(0.3) x dg+ (0.4) x 1] + 0.5 de=' 180 ft

Minimum Surface Area, A,
Vewe (ft) Auy= 5805 It
2N BMP y

Ay (ft) = & (70 s
Proposed Surface Area A= 6,181 ft°
Minimum Required Length of Bioretention Facility, L L= 116.1 ft

Bioretention Facility Properties

Side Slopes in Bioretention Facility z= - 1
Diameter of Underdrain - inches
Longitudinal Slope of Site (3% maximum) 0 %
6" Check Dam Spacing 0 feet

Describe Vegetation:

Notes:

Riverside County Best Management Practice Design Handbook
JUNE 2010



Stage-Storage for BMP-2B - Basin 1

Elevation (ft) | Area (ft) | Volume (ft®)
0.00 1829 0.000
0.08 1829 61
0.17 1829 122
0.25 1829 183
0.33 1829 244
0.42 1829 305
0.50 1829 366
0.58 1829 427
0.67 1829 488
0.75 1829 549
0.83 1829 610
0.92 1829 671
1.00 1829 732
1.08 1829 777
1.17 1829 823
1.25 1829 869
1.33 1829 915
1.42 1829 960
1.50 1829 1006
1.58 1829 1052
1.67 1829 1097
1.75 1829 1143
1.83 1829 1189
1.92 1829 1235
2.00 1829 1280
2.08 1829 1326
2.17 1829 1372
2.25 1829 1417
2.33 1829 1463
2.42 1829 1509
2.50 1829 1555
2.58 1829 1600
2.67 1829 1646
2.75 1829 1692
2.83 1829 1738
2.92 1829 1783
3.00 1829 1829
3.08 1829 1875
3.17 1829 1920
3.25 1829 1966
3.33 1829 2012
3.42 1829 2058
3.50 1829 2103
3.58 1829 2149
3.67 1829 2195
3.75 1829 2241
3.83 1829 2286
3.92 1829 2332
4.00 1829 2378

BOTTOM OF GRAVEL LAYER (0.4 Voids)

TOP OF GRAVEL LAYER

TOP OF AMMENDED SOILS LAYER(0.3Voids)

TOP OF MULCH™



4.08 1829 2530
4.17 1829 2683
4.25 1829 2835
4.33 1829 2987
4.42 1829 3140
4.50 1829 3292
4.58 1829 3445
4.67 1829 3597
4.75 1829 3749
4.83 1829 3902
4.92 1829 4054
5.00 1829 4207
5.08 1829 4359
5.17 1829 4512
5.25 1829 4664
5.33 1829 4816
5.42 1829 4969
5.50 1829 5121 SURFACE DISCHARGE? (FIRST OUTLET)
5.58 1829 5274
5.67 1829 5426
5.75 1829 5578
5.83 1829 5731
5.92 1829 5883
6.00 1829 6036
6.08 1829 6188
6.17 1829 6341
6.25 1829 6493
6.33 1829 6645
6.42 1829 6798
6.50 1829 6950
6.58 1829 7103
6.67 1829 7255
6.75 1829 7407 SURFACE DISCHARGE (TOP OF RISER)
6.83 1829 7560
6.92 1829 7712
7.00 1829 7865
7.08 1829 8017
7.17 1829 8170
7.25 1829 8322
7.33 1829 8474
7.42 1829 8627
7.50 1829 8779
7.58 1829 8932
7.67 1829 9084
7.75 1829 9236
7.83 1829 9389
7.92 1829 9541
8.00 1829 9694

(1): The area at this surface elevation corresponds to the area of gravel and amended soil (Bio-filtration layer)

(2): Volume at this elevation coresponds with surface volume for WQ purposes (invert of lowest surface outlet)



Stage-Storage for BMP-2B Basin 2

Elevation (ft) Area (ftz) Volume (ft3)
0.00 4352 0
1.00 4352 1741
3.00 4352 4352
3.75 4352 5331
4.00 4352 5658
4.08 5795 6080
4.17 5825 6565
4.25 5854 7051
4.33 5884 7540
4.42 5914 8032
4.50 5943 8526
4.58 5973 9022
4.67 6002 9521
4.75 6032 10023
4.83 6061 10527
492 6091 11033
5.00 6120 11542
5.08 6150 12053
5.17 6179 12567
5.25 6209 13083
5.33 6239 13602
5.42 6268 14123
5.50 6298 14646
5.58 6327 15172
5.67 6357 15701
5.75 6386 16232
5.83 6416 16765
5.92 6445 17301
6.00 6475 17839
6.08 6505 18380
6.17 6534 18924
6.25 6564 19469
6.33 6593 20017
6.42 6623 20568
6.50 6652 21121
6.58 6682 21677
6.67 6712 22235
6.75 6741 22795
6.83 6771 23358
6.92 6800 23924
7.00 6830 24492
7.08 6859 25062

BOTTOM OF GRAVEL LAYER (0.4 Voids)
TOP OF GRAVEL LAYER

TOP OF AMMENDED SOILS LAYER(0.3Voids)
TOP OF MULCH™

SURFACE DISCHARGE? (FIRST OUTLET)

Surface Discharge (2nd Outlet)



7.17 6889 25635
7.25 6919 26210
7.33 6948 26788
7.42 6978 27368
7.50 7007 27951
7.58 7037 28536
7.67 7067 29124
7.75 7096 29714 SURFACE DISCHARGE (TOP OF RISER)
7.83 7126 30307
7.92 7155 30902
8.00 7185 31499
8.08 7215 32099
8.17 7244 32702
8.25 7274 33307
8.33 7303 33914
8.42 7333 34524
8.50 7363 35136
8.58 7392 35751
8.67 7422 36368
8.75 7451 36988
8.83 7481 37610
8.92 7511 38235
9.00 7540 38862

(1): The area at this surface elevation corresponds to the area of gravel and amended soil (Bio-
filtration layer)

(2): Volume at this elevation coresponds with surface volume for WQ purposes (invert of lowest
surface outlet)



. . - . BMP ID Required Entries
Bioretention Facility - Design Procedure Legend:
! on Facility - Desig Ut BMP-3A g Calculated Cells
Company Name: REC CONSULTANTS Date: 3/10/2020

Designed by: WOG County/City Case No.: PW19-0769
Design Volume
Enter the area tributary to this feature A= 2.48 acres
Enter Vgyp determined from Section 2.1 of this Handbook Vewe= 9,273 ft
Type of Bioretention Facility Design
O Side slopes required (parallel to parking spaces or adjacent to walkways)
(® No side slopes required (perpendicular to parking space or Planter Boxes)
Bioretention Facility Surface Area

Depth of Soil Filter Media Layer ds = 3.0 ft
Top Width of Bioretention Facility, excluding curb W= 340 ft
Total Effective Depth, dg

de = [(0.3) xds+ (0.4)x 1]+ 0.5 dg = 180 ft
Minimum Surface Area, A,

Vewe (ft) Auy= 5152 It
N BMP y

Ay (ft) = % (0 e
Proposed Surface Area A= 6,757 ft°
Minimum Required Length of Bioretention Facility, L L= 1515 ft

Bioretention Facility Properties

Side Slopes in Bioretention Facility z= - 1
Diameter of Underdrain - inches
Longitudinal Slope of Site (3% maximum) 0 %
6" Check Dam Spacing 0 feet

Describe Vegetation:

Notes:

Riverside County Best Management Practice Design Handbook
JUNE 2010



Stage-Storage for BMP-3A

Elevation (ft) | Area (ft) | Volume (ft’)
0.00 6757 0 BOTTOM OF GRAVEL LAYER (0.4 Voids)
1.00 6757 2703 TOP OF GRAVEL LAYER
2.00 6757 4730
3.75 6757 8277 TOP OF AMMENDED SOILS LAYER(0.3Voids)
4.00 6757 8784 TOP OF MULCH™
4.08 6757 9347
4.17 6757 9910
4.25 6757 10473
433 6757 11036
4.42 6757 11600
4.50 6757 12163 SURFACE DISCHARGE™® (FIRST OUTLET)
4.58 6757 12726
4.67 6757 13289
4.75 6757 13852
4.83 6757 14415
4.92 6757 14978
5.00 6757 15541
5.08 6757 16104
5.17 6757 16667
5.25 6757 17230
5.33 6757 17793
5.42 6757 18357
5.50 6757 18920
5.58 6757 19483
5.67 6757 20046
5.75 6757 20609
5.83 6757 21172
5.92 6757 21735
6.00 6757 22298
6.08 6757 22861
6.17 6757 23424
6.25 6757 23987 Surface Discharge (2nd Outlet)
6.33 6757 24550
6.42 6757 25114
6.50 6757 25677
6.58 6757 26240
6.67 6757 26803
6.75 6757 27366
6.83 6757 27929
6.92 6757 28492
7.00 6757 29055
7.08 6757 29618




7.17 6757 30181
7.25 6757 30744
7.33 6757 31307
7.42 6757 31871
7.50 6757 32434
7.58 6757 32997
7.67 6757 33560
7.75 6757 34123
7.83 6757 34686
7.92 6757 35249
8.00 6757 35812
8.08 6757 36375
8.17 6757 36938
8.25 6757 37501 SURFACE DISCHARGE (TOP OF RISER)
8.33 6757 38064
8.42 6757 38628
8.50 6757 39191

(1): The area at this surface elevation corresponds to the area of gravel and amended soil (Bio-
filtration layer)

(2): Volume at this elevation coresponds with surface volume for WQ purposes (invert of lowest
surface outlet)



. . - . BMP ID Required Entries
Bioretention Facility - Design Procedure Legend:
! on Facility - Desig Ut BMP-3B g Calculated Cells
Company Name: REC CONSULTANTS Date: 3/10/2020

Designed by: WOG County/City Case No.: PW19-0769
Design Volume
Enter the area tributary to this feature A= 4.55 acres
Enter Vgyp determined from Section 2.1 of this Handbook Vewp= 13,528 ft
Type of Bioretention Facility Design
O Side slopes required (parallel to parking spaces or adjacent to walkways)
(® No side slopes required (perpendicular to parking space or Planter Boxes)
Bioretention Facility Surface Area

Depth of Soil Filter Media Layer ds = 1.5 ft
Top Width of Bioretention Facility, excluding curb Wy = 38.0 ft
Total Effective Depth, dg

de = [(0.3) xds+ (0.4) x 1] + 0.5 de = 135 ft
Minimum Surface Area, A,

Vewe (ft) Auv= 10021 1t
N BMP y

A ()= de (1)
Proposed Surface Area A= 10,584 ft°
Minimum Required Length of Bioretention Facility, L L= 263.7 ft

Bioretention Facility Properties

Side Slopes in Bioretention Facility z= - 1
Diameter of Underdrain - inches
Longitudinal Slope of Site (3% maximum) 0 %
6" Check Dam Spacing 0 feet

Describe Vegetation:

Notes:

Riverside County Best Management Practice Design Handbook
JUNE 2010



Stage-Storage for BMP-3B

Elevation (ft) | Area (ft) | Volume (ft)
0.00 10584 0 BOTTOM OF GRAVEL LAYER (0.4 Voids)
1.00 10584 4234 TOP OF GRAVEL LAYER
2.00 10584 7409
2.75 10584 9790 TOP OF AMMENDED SOILS LAYER(0.3Voids)
3.00 10584 10584 TOP OF MULCH"
3.08 10584 11466
3.17 10584 12348
3.25 10584 13230
3.33 10584 14112
3.42 10584 14994
3.50 10584 15876 SURFACE DISCHARGE FIRST OUTLET)
3.58 10584 16758
3.67 10584 17640
3.75 10584 18522
3.83 10584 19404
3.92 10584 20286
4.00 10584 21168
4.08 10584 22050
4.17 10584 22932
4.25 10584 23814
4.33 10584 24696
4.42 10584 25578
4.50 10584 26460
4.58 10584 27342
4.67 10584 28224
4.75 10584 29106
4.83 10584 29988
4.92 10584 30870
5.00 10584 31752
5.08 10584 32634
5.17 10584 33516
5.25 10584 34398
5.33 10584 35280
5.42 10584 36162
5.50 10584 37044 SURFACE DISCHARGE (TOP OF RISER)
5.58 10584 37926
5.67 10584 38308
5.75 10584 39690
5.83 10584 40572
5.92 10584 41454
6.00 10584 42336
6.08 10584 43218
6.17 10584 44100




6.25 10584 44982

6.33 10584 45864
6.42 10584 46746
6.50 10584 47628

(1): The area at this surface elevation corresponds to the area of gravel and amended soil (Bio-filtration layer)

(2): Volume at this elevation coresponds with surface volume for WQ purposes (invert of lowest surface outlet)



. . - . BMP ID Required Entries
Bioretention Facility - Design Procedure Legend:
y 9 BMP-4 g Calculated Cells
Company Name: REC CONSULTANTS Date: 3/10/2020

Designed by: WOG County/City Case No.: PW19-0769
Design Volume
Enter the area tributary to this feature A= 13.8 acres
Enter Vgyp determined from Section 2.1 of this Handbook Vewp= 27,027 ft
Type of Bioretention Facility Design
O Side slopes required (parallel to parking spaces or adjacent to walkways)
(® No side slopes required (perpendicular to parking space or Planter Boxes)
Bioretention Facility Surface Area

Depth of Soil Filter Media Layer ds = 3.0 ft
Top Width of Bioretention Facility, excluding curb Wy = 49.0 ft
Total Effective Depth, dg

de = [(0.3) xds+ (0.4)x 1]+ 0.5 dg = 180 ft
Minimum Surface Area, A,

Vewe (ft) Au= 15015 It
N BMP y

A ()= de (1)
Proposed Surface Area A= 15085 ft°
Minimum Required Length of Bioretention Facility, L L= 3064 ft

Bioretention Facility Properties

Side Slopes in Bioretention Facility z= - 1
Diameter of Underdrain - inches
Longitudinal Slope of Site (3% maximum) 0 %
6" Check Dam Spacing 0 feet

Describe Vegetation:

Notes:

Riverside County Best Management Practice Design Handbook
JUNE 2010



Stage-Storage for BMP-4

Elevation (ft) Area (ftz) Volume (ft3)
0.00 15085 0
1.00 15085 6034
2.00 15085 10560
3.75 15085 18479
4.00 15085 19611
4.08 15368 20879
4.17 15509 22166
4.25 15652 23464
4.33 15796 24775
4.42 15942 26097
4.50 16088 27432
4.58 16236 28778
4.67 16385 30138
4.75 16535 31509
4.83 16687 32894
492 16840 34291
5.00 16994 35700
5.08 17149 37123
5.17 17305 38558
5.25 17463 40007
5.33 17622 41469
5.42 17782 42944
5.50 17944 44433
5.58 18106 45935
5.67 18270 47451
5.75 18436 48980
5.83 18602 50523
5.92 18770 52080
6.00 18938 53652
6.08 19109 55237
6.17 19280 56836
6.25 19453 58450
6.33 19626 60079
6.42 19801 61721
6.50 19978 63379
6.58 20155 65051
6.67 20334 66738
6.75 20514 68440
6.83 20695 70157
6.92 20878 71889
7.00 21062 73637
7.08 21247 75400

BOTTOM OF GRAVEL LAYER (0.4 Voids)
TOP OF GRAVEL LAYER

TOP OF AMMENDED SOILS LAYER(0.3Voids)
TOP OF MULCH™

SURFACE DISCHARGE? (FIRST OUTLET)

Surface Discharge (2nd Outlet)



7.17 21433 77178
7.25 21620 78972
7.33 21809 80782
7.42 21999 82607
7.50 22190 84448
7.58 22383 86305
7.67 22576 88179
7.75 22771 90068
7.83 22967 91974
7.92 23165 93896
8.00 23363 95835
8.08 23563 97790
8.17 23764 99762
8.25 23967 101751
8.33 24170 103756
8.42 24375 105779
8.50 24581 107819
8.58 24788 109876
8.67 24997 111950
8.75 25207 114042 SURFACE DISCHARGE (TOP OF RISER)
8.83 25418 116152
8.92 25630 118278
9.00 25843 120423
9.08 26058 122586
9.17 26274 124766
9.25 26491 126965
9.33 26710 129182
9.42 26929 131416
9.50 27150 133670
9.58 27372 135942
9.67 27596 138232
9.75 27820 140541
9.83 28046 142869
9.92 28273 145215
10.00 28502 147581

(1): The area at this surface elevation corresponds to the area of gravel and amended soil (Bio-
filtration layer)

(2): Volume at this elevation coresponds with surface volume for WQ purposes (invert of lowest
surface outlet)



Filterra Flow Based BMP Sizing

Sycamore Hills Business Center

Table 1: Maximum Treatment Flow Rate for each Filterra Model

. . . . Media | Infiltration | Maximum
Filterra Model | Vault Size (ft) | Media Bay Size B ) Max Bypass
ay Area Rate Treatment
Name (LxW) (ft) (LxwW) ) @) Flow (cfs)
(sf) (in/hr) Flow'” (cfs)
FTIBCO404LS-C 6 x 4 4 x 4 16.0 175 0.06 1.42
FTIBCO4504-C 6.5 x 4 45 x 4 18.0 175 0.07 1.89
FTIBCO58045-C 7.83 x 4.5 5.83 x 4.5 26.2 175 0.11 1.89
FTIBCO604-C 8 x 4 6 x 4 24.0 175 0.10 1.89
FTIBCO606LS-C 8 x 6 6 x 6 36.0 175 0.15 2.37
FTIBCO806-C 10 x 6 8 x 6 48.0 175 0.19 2.37
FTIBC1006-C 12 x 6 10 x 6 60.0 175 0.24 2.37
FTIBC1107-C 13 x 7 11 x 7 77.0 175 0.31 2.37
FTIBC1208-C 14 x 8 12 x 8 96.0 175 0.39 4.74
FTIBC1408-C 16 x 8 14 x 8 112.0 175 0.45 4.74
FTIBC1608-C 18 x 8 16 x 8 128.0 175 0.52 4.74
FTIBC1808-C 20 x 8 18 x 8 144.0 175 0.58 4.74
FTIBC2008-C 22 x 8 20 x 8 160.0 175 0.65 4.74
FTIBC2208-C 24 x 8 22 x 8 176.0 175 0.71 4.74

(1) The Infiltration Rate is from the letter titled "General Use Level Designation for Basic (tss), Enhanced,
Phosphorus & Oil Treatment For CONTECH Engineered Solutions Filterra" by the Washington State

Department of Ecology Dated February 2020. A copy of the letter is enclosed.

(2) Maximum Treatment Flow = Media Area x Infiltration Rate / 43,200 [conversion factor]

Table 2: Smallest Filterra for each DMA

Water Quality

Smallest Filttera

DMA Name Flow rate (cfs) Model
DMA-2A 0.1 FTIBCO604-C
DMA-2C 0.3 FTIBC1107-C
DMA-2D 0.3 FTIBC1107-C
DMA-2E 0.1 FTIBCO604-C
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