
June 6, 2016 

James and Tricia Riha 

cl o Beacham Construction 

405 Via del Norte 

La Jolla, California 92037 

Attention: Louis Beacham 

w 
CHRJSTlAN WHEELER 

ENG I NE ER.ING 

Subject: Report of Preliminary Findings and Recommendations 

CWE 2160564.02 

Proposed 8-Lot Residential Subdivision, 8303 La Jolla Shores Drive, La Jolla, California 

Ladies and Gentlemen: 

In accordance with the request of Louis Beacham, we have prepared this report to present preliminary 

geotechnical findings and recommendations for the subject project. 

PRELIMINARY SITE INFORMATION AND PROJECT DESCRIPTION 

The subject site is comprised of three adjacent residential lots identified as Assessor's Parcel Numbers 346-250-

08 through -10. The lot is located adjacent to and east of Calle Frescota and south of Calle del Cielo in the La 

Jolla Shores area of San Diego, California. The site currently supports a single-scory, single-family residence 

with a garage, scorage structures and other normally associated improvements. Topographically, the site 

ascends gently from west co east with an approximately SO-foot-high slope along the eastern margin of the 

site. 

We understand that the three existing parcels that comprise the subject site are co be subdivided to create a 

cocal of ± 8 residential parcels. We anticipate chat each of the parcels will be developed to receive one-to two­

scory single-family split level residences chat are of conventional, wood-frame and masonry construction. The 

structures will be supported by shallow foundations and incorporate on-grade concrete floor slabs. All t~e 

lots will also have swimming pools. Access co the new lots will be afforded by a new cul-de-sac chat connects 

co Calle Del Cielo. Grading co accommodate the proposed improvements is expected to consist of cues and 

fills of less than about 10 feet and 15 feet from existing site grades, respectively. Retaining walls up co about 
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12 feet high are proposed. It is further anticipated that imported fill soils will be necessary to achieve 

proposed site grades. 

To assist in the preparation of this report, we were provided with a preliminary grading plan prepared by 

Christensen Engineering & Surveying, dated April 21, 2017. A copy of the plan was used as a base map 

for our Site Plan and Geologic Map, and is included herein as Plate No. 1. In addition, we reviewed our 

report prepared for the subject site titled "Report of Geologic Reconnaissance, Proposed Residential 

Subdivision", dated January 9, 2017 (CWE 2160564.01). 

PRELIMINARY FINDINGS 

SUBSURFACE CONDITIONS 

GEOLOGIC SETIING AND SOIL DESCRIPTION: The subject site is located in the Coastal Plains 

Physiographic Province of San Diego County. Based upon the findings of our subsurface explorations and 

review of readily available, pertinent geologic and geotechnical literature, it was determined that the project 

area is generally underlain by artificial fill, topsoil, Quaternary-age old paralic deposits, and Tertiary age 

sedimentary deposits of the Ardath Shale. A site plan and geotechnical map, which depicts the location 

of our borings, is included herein as Plates No.1. The boring logs are provided in Appendix A of this 

report. The materials encountered in the subsurface explorations are described below: 

ARTIFICIAL FILL ( Qaf): A surficial veneer of man-placed caps much of the central and western 

portions of the site and also within the area of a relatively level, graded pad area within the 

northeast portion of the site. As encountered in our exploratory borings, the artificial fill extended 

a maximum depth of about 9 feet from existing grade (Borings B-7 and B-8). Deeper fill soils may 

exist in areas of the site not investigated. The fill materials generally consisted of brown, loose to 

medium dense, dry to moist, clayey sand (SC). The artificial fill was judged to have a medium 

expansion potential (EI between 51 and 90). 

TOPSOIL: An approximately 1-foot-thick layer of topsoil was encountered in Boring B-9. Where 

not removed by previous site grading, a similar veneer of topsoil is expected across other areas of 
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the site not investigated. The encountered topsoil consisted of brown, dry, loose, silty sand (SM}. 

The topsoil was judged to have a low expansion potential (EI between 21 and 50). 

OW PARALIC DEPOSITS (Qop): Quaternary-age old paralic deposits were encountered 

underlying the surficial soils {topsoil and artificial fill) or at grade throughout the site. These soils 

generally consisted of brown, orangish-brown, reddish-brown, light gray, and light brown, damp 

to moist, interbedded, stiff, sandy clay (CL), medium dense silty and sand (SM) and clayey sand 

(SC), and dense poorly graded sand with silt (SP-SM) and clayey sand/sandy clay (SC/CL). In 

addition, some of the near surface, old paralic deposits were found to be loose to medium dense. 

The sandy portions of the old paralic deposits (SM and SP-SM) were judged to have a very low to 

low expansion potential (EI between O and 50), whereas the clayey old paralic deposits (CL and 

SC/CL) were judged to have a low to medium expansion potential (EI between 51 and 90). 

ARDA TH SHALE (Ta): Tertiary-age sedimentary deposits of the Ardath Shale underlie the old 

paralic deposits across the site and crop out along the engineered slope along and adjacent to the 

site's eastern perimeter. These soils generally consisted of light yellowish-brown, greenish-gray and 

light gray, moist, very stiff to hard, silty clay (CL), clayey silt (ML), and clayey silt/silty clay 

(ML/CL). These formational deposits were judged to have a medium to high expansion potential 

(EI between 51 and 130). 

GROUNDWATER: In general, no groundwater or major seepage was encountered in our subsurface 

explorations. 

PRELIMINARY CONCLUSIONS 

In general, it is our professional opinion and judgment that the subject property is suitable for the 

construction of the proposed residential subdivision and associated improvements provided the 

recommendations presented herein are implemented. The main geotechnical conditions affecting the 

proposed project consist of potentially compressible artificial fill, topsoil and portions of the upper, old 

paralic deposits, cut/ fill transitions across proposed building pads, and expansive soils. These conditions 

are discussed hereinafter. 
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The site is underlain by potentially compressible artificial fill, topsoil, and old paralic deposits. As 

encountered in our borings the artificial fill underlies the west-central portion of the site, and extends to 

a maximum depth of about 9 feet from existing grade (Borings B-7 and B-8). Deeper fill soils and topsoil 

may exist in areas of the site not investigated. Relatively shallow layers of potentially compressible 

topsoil and old paralic deposits were also encountered. It is estimated that these materials do not exceed 

about 2 feet in thickness. The fill soils, topsoil, and potentially compressible, upper old paralic deposits 

are considered unsuitable, in their present condition, for the support of settlement sensitive 

improvements. It is recommended that these materials be removed and replaced as compacted fill in 

areas to receive settlement sensitive improvements and new fills. 

The removal and recompaction of existing loose surficial soils as well as the proposed grading will result 

in cut/fill transition areas under some of the proposed structures and associated improvements. This 

configuration may result in differential settlements due to the potential of fill soils and native materials 

to settle differently. In order to mitigate this condition, it is recommended that the cut portions of the 

lots be undercut as described hereinafter. 

Some of the anticipated foundation soils are moderately to highly expansive (EI between 51 and 130). 

Select grading is recommended to mitigate this condition. 

The following foundation recommendations should be considered preliminary, and may require 

revisions after the results of laboratory tests currently being performed are analyzed. 

PRELIMINARY RECOMMENDATIONS 

GRADING AND EARTHWORK 

GENERAL: All grading should conform to the guidelines presented in the current edition of the 

California Building Code, the minimum requirements of the City of San Diego, and the recommended 

Grading Specifications and Special Provisions attached hereto, except where specifically superseded in the 

text of this report or our Report of Preliminary Geotechnical Investigation, which will be provided under 

separate cover. 
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PREGRADE MEETING: It is recommended that a pregrade meeting including the grading contractor, 

the client, and a representative from Christian Wheeler Engineering be performed, to discuss the 

recommendations of this report and address any issues that may affect grading operations. 

OBSERVATION OF GRADING: Continuous observation by the Geotechnical Consultant is 

essential during the grading operation to confirm conditions anticipated by our investigation, to allow 

adjustments in design criteria to reflect actual field conditions exposed, and to determine that the grading 

proceeds in general accordance with the recommendations contained herein. 

CLEARING AND GRUBBING: Site preparation should begin with the removal of existing 

improvements slated for demolition. The resulting debris and any existing vegetation and other 

deleterious materials in areas to receive proposed improvements or new fill soils should be removed 

from the site. 

SITE PREPARATION: It is recommended that existing potentially compressible soils underlying the 

proposed structures, associated improvements and new fills be removed in their entirety. Based on our 

findings, the maximum removal depth is about 9 feet below existing grade {Borings B-7 and B-8). Deeper 

removals may be necessary in areas of the site not investigated or due to unforeseen conditions. Lateral 

removals limits should extend at least 5 feet from the perimeter of the structures, associated 

improvements and new fills or equal to removal depth, whichever is more. No removals are 

recommended beyond property lines. All excavated areas should be approved by the geotechnical 

engineer or his representative prior to replacing any of the excavated soils. The excavated materials can 

be replaced as properly compacted fill. 

UNDERCUT: Native soils within 3 feet from finish pad grade should be undercut. The undercut 

material may be replaced as compacted fill. In areas where footings deeper than the minimum 

recommended undercut are proposed, undercuts extending to a minimum depth of 1 foot below the 

bottom of the footing or retaining wall key are recommended. The removals and undercuts should be 

performed in such a way as to provide for a continuous contact between the fill and native soils that 

drains away from the proposed structures, and avoids adjacent zones with different undercut depths that 

may impair subsurface drainage. 
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SELECT GRADING: It is recommended that moderately to highly expansive soils (EI between 51 and 

130) within 5 feet from finish pad grade be mixed with low expansive on-site soil or imported (EI 

between 21 and 50) to create a low expansive mix for use as structural fill. 

IMPORTED FILL SOILS: Imported fill soils should consist of clayey and/ or silty sands that have a 

low expansion potential (EI between 21 and 50), relatively high strength, and relatively low permeability 

characteristics. At least 72 hours will be necessary to perform necessary laboratory test to approve an 

import source. 

PROCESSING OF FILL AREAS: Prior to placing any new fill soils or constructing any new 

improvements in areas that have been cleaned out to receive fill, the exposed soils should be scarified to a 

depth of 12 inches, watered thoroughly, and compacted to at least 90 percent relative compaction. In 

areas to support fill slopes, keys should be cut into the competent supporting materials. The keys 

should be at least 10 feet wide, and be sloped back into the hillside at least 2 percent. The keys should 

extend at least 1 foot into the competent supporting materials. Where the existing ground has a slope of 

5: 1 (horizontal to vertical) or steeper, it should be benched into as the fill extends upward from the 

keyway. 

FILL SLOPES: Fill slopes should be compacted by back-rolling with a sheepsfoot compactor at vertical 

intervals not exceeding four feet in vertical dimension as the fill is being placed. The face of fill slopes 

constructed at a 2:1 (horizontal to vertical) or flatter inclination should also be track-walked when the 

slope is completed. As an alternative, fill slopes can be overfilled by at least three feet and cut back to the 

compacted core at the design finish contour. 

COMPACTION AND METHOD OF FIWNG: In general, all structural fill placed at the site should 

be compacted to a relative compaction of at least 90 percent of its maximum laboratory dry density as 

determined by ASTM Laboratory Test D1557. Fills should be placed at or slightly above optimum 

moisture content, in lifts 6 to 8 inches thick, with each lift compacted by mechanical means. Fills should 

consist of approved earth material, free of trash or debris, roots, vegetation, or other materials determined 

to be unsuitable by the Geotechnical Consultant. Fill material should be free of rocks or lumps of soil in 

excess of three inches in maximum dimension. 
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Utility trench backfill within 5 feet of the proposed structure and beneath all concrete flatwork or 

pavements should be compacted to a minimum of 90 percent of its maximum dry density. 

SURF ACE DRAINAGE: The drainage around the proposed improvements should be designed to 

collect and direct surface water away from proposed improvements toward appropriate drainage 

facilities. Rain gutters with downspouts that discharge runoff away from the structure and the top of 

slopes into controlled drainage devices are recommended. 

The ground around the proposed improvements should be graded so that surface water flows rapidly 

away from the improvements without ponding. In general, we suggest that the ground adjacent to 

structures be sloped away at a minimum gradient of 2 percent. For densely vegetated areas where runoff 

can be impaired should have a minimum gradient of 5 percent for the first 5 feet from the structure is 

suggested. It is essential that new and existing drainage patterns be coordinated to produce proper 

drainage. Pervious hardscape surfaces adjacent to structures should be similarly graded. 

Drainage patterns provided at the time of construction should be maintained throughout the life of the 

proposed improvements. Site irrigation should be limited to the minimum necessary to sustain landscape 

growth. Over watering should be avoided. Should excessive irrigation, impaired drainage, or unusually 

high rainfall occur, zones of wet or saturated soil may develop. 

TEMPORARY CONSTRUCTION SLOPES: A temporary cut slopes up to about 12 feet in height 

will be necessary for the construction of proposed structures. Temporary cut slopes may be constructed 

vertically for the lower 4 feet {including footing excavation) and at a continousl:1 {horizontal to vertical) 

inclination thereafter. All temporary slopes should be observed by the engineering geologist during 

grading to ascertain that no unforeseen adverse conditions exist. No surcharge loads such as adjacent 

building foundations, soil or equipment stockpiles, vehicles, etc. should be allowed within a distance 

from the top of temporary slopes equal to half the slope height. 

It should be noted that the contractor is solely responsible for designing and constructing stable, 

temporary excavations and may need to shore, slope, or bench the sides of trench excavations as 

required to maintain the stability of the excavation sides. The contractor's "competent person", as 

defined in the OSHA Construction Standards for Excavations, 29 CFR, Part 1926, should evaluate the 
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soil exposed in the excavations as part of the contractor's safety process. Temporary cut slopes should 

be constructed in accordance with the recommendations presented in this section. In no other case 

should slope height, slope inclination, or excavation depth, including utility trench excavation depth, 

exceed those specified in local, state, and federal safety regulations. 

FOUNDATIONS 

GENERAL: Based on our findings and engineering judgment, the proposed structures and associated 

improvements may be supported by conventional shallow continuous and isolated spread footings. The 

following recommendations are considered the minimum based on the anticipated soil conditions, and 

are not intended to be lieu of structural considerations. All foundations should be designed by a 

qualified engineer. 

DIMENSIONS: Spread footings supporting the proposed structures should be embedded at least 18 

inches below lowest adjacent finish pad grade. Spread footings supporting the proposed light exterior 

improvements should be embedded at least 12 inches below lowest adjacent finish pad grade. Continuous 

and isolated footings should have a minimum width of 12 inches and 24 inches, respectively. Retaining 

wall footings should be at least 18 inches deep and 24 inches wide. 

BEARING CAPACITY: Spread footings supporting the proposed structures may be designed for an 

allowable soil bearing pressure of 2,500 pounds per square foot (psf). This value may be increased by 600 

pounds per square foot for each additional foot of embedment and 400 pounds per square foot for each 

additional foot of width up to a maximum of 4,000 pounds per square foot. Spread footings supporting the 

proposed light exterior improvements may be designed for an allowable soil bearing pressure of 2,000 

pounds per square foot (psf). These values may be increased by one-third for combinations of temporary 

loads such as those due to wind or seismic loads. 

FOOTING REINFORCING: Reinforcement requirements for foundations should be provided by the 

structural designer. However, based on the expected soil conditions, we recommend that the minimum 

reinforcing for continuous footings consist of at least 2 No. 5 bars positioned near the bottom of the 

footing and 2 No. 5 bars positioned near the top of the footing. 
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LATERAL LOAD RESISTANCE: Lateral loads against foundations may be resisted by friction between 

the bottom of the footing and the supporting soil, and by the passive pressure against the footing. The 

coefficient of friction between concrete and soil may be considered to be 0.30. The passive resistance may 

be considered to be equal to an equivalent fluid weight of 300 pounds per cubic foot. These values are 

based on the assumption that the footings are poured tight against undisturbed soil. Ha combination of the 

passive pressure and friction is used, the friction value should be reduced by one-third. 

PROPOSED SWIMMING POOLS: Foundation recommendations for the proposed swimming pools 

will be provided on an individual basis aher grading is performed. However, it is recommended that the 

proposed swimming pools be founded on old paralic deposits or Ardath Shale. 

FOUNDATION EXCAVATION OBSERVATION: All footing excavations should be observed by 

Christian Wheeler Engineering prior to placing of forms and reinforcing steel to determine whether the 

foundation recommendations presented herein are followed and that the foundation soils are as anticipated 

in the preparation of this report. All footing excavations should be excavated neat, level, and square. All 

loose or unsuitable material should be removed prior to the placement of concrete. 

SETTLEMENT CHARACTERISTICS: The anticipated total and differential settlement is expected to 

be less than about 1 inch and 1 inch over 40 feet, respectively, provided the recommendations presented 

in this report are followed. It should be recognized that minor cracks normally occur in concrete slabs 

and foundations due to concrete shrinkage during curing or redistribution of stresses, therefore some 

cracks should be anticipated. Such cracks are not necessarily an indication of excessive vertical 

movements. 

EXPANSIVE CHARACTERISTICS: Provided select grading as recommended herein is performed, 

the prevailing foundation soils are assumed to have a low expansive potential (EI between 21 and 50). 

The recommendations within this report reflect these conditions. 

FOUNDATION PLAN REVIEW: The final foundation plan and accompanying details and notes should 

be submitted to this office for review. The intent of our review will be to verify that the plans used for 

construction reflect the minimum dimensioning and reinforcing criteria presented in this section and that 

no additional criteria are required due to changes in the foundation type or layout. It is not our intent to 
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review structural plans, notes, details, or calculations to verify that the design engineer has correctly 

applied the geotechnical design values. It is the responsibility of the design engineer to properly 

design/ specify the foundations and other structural elements based on the requirements of the structure 

and considering the information presented in this report. 

SEISMIC DESIGN FACTORS 

The seismic design factors applicable to the subject site are provided below. The seismic design factors 

were determined in accordance with the 2016 California Building Code. The site coefficients and 

adjusted maximum considered earthquake spectral response acceleration parameters are presented in the 

following Table I. 

TABLE I: SEISMIC DESIGN FACTORS 

Site Coordinates: Latitude 32.857° 
Longitude -117.251 ° 

Site Class D 
Site Coefficient Fa 1.0 
Site Coefficient Fv 1.5 
Spectral Response Accele~tion at Short Periods Ss 1.305 g 

Spectral Response Acceleration at 1 Second Period St 0.507 g 

SMS=FaSs 1.305 g 

SMt=FvSt 0.760 g 

Sos=2/3*SMS 0.870 g 

Sot= 2/3 *SMt 0.507 g 

Probable ground shaking levels at the site could range from slight to moderate, depending on such 

factors as the magnitude of the seismic event and the distance to the epicenter. It is likely that the site 

will experience the effects of at least one moderate to large earthquake during the life of the proposed 

improvements. 

ON-GRADE SLABS 

GENERAL: It is our understanding that the floor system of the proposed structures will consist of a 

concrete slab. The following recommendations are considered the minimum slab requirements based on 

the soil conditions and are not intended in lieu of structural considerations. These recommendations 

assume that the site preparation recommendations contained in this report are implemented. 
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INTERIOR FLOOR SLABS: The minimum slab thickness should be 4 inches (actual) and the slab 

should be reinforced with at least No. 3 bars spaced at 18 inches on center each way. Slab reinforcement 

should be supported on chairs such that the reinforcing bars are positioned at mid-height in the floor 

slab. The slab reinforcement should extend down into the perimeter footings at least 6 inches. 

UNDER-SLAB VAPOR RETARDERS: Steps should be taken to minimize the transmission of 

moisture vapor from the subsoil through the interior slabs where it can potentially damage the interior 

floor coverings. Local industry standards typically include the placement of a vapor retarder, such as 

plastic, in a layer of coarse sand placed directly beneath the concrete slab. Two inches of sand are 

typically used above and below the plastic. The vapor retarder should be at least 15-mil Stegowrap® or 

similar material with sealed seams and should extend at least 12 inches down the sides of the interior and 

perimeter footings. The sand should have a sand equivalent of at least 30, and contain less than 10% 

passing the Number 100 sieve and less than 5% passing the Number 200 sieve. The membrane should be 

placed in accordance with the recommendation and consideration of ACI 302, "Guide for Concrete 

Floor and Slab Construction" and ASTM E1643, "Standards Practice for Installation of Water Vapor 

Retarder Used in Contact with Earth or Granular Fill Under Concrete Slabs." It is the flooring 

contractor's responsibility to place floor coverings in accordance with the flooring manufacturer 

specifications. 

EXTERIOR CONCRETE FLA TWORK: Exterior concrete slabs on grade should have a minimum 

thickness of 4 inches and be reinforced with at least No. 3 bars placed at 18 inches on center each way 

(ocew). Driveway slabs should have a minimum thickness of 5 inches and be reinforced with at least No. 

4 bars placed at 12 inches ocew. Driveway slabs should be provided with a thickened edge a least 12 

inches deep and 6 inches wide. All slabs should be provided with weakened plane joints in accordance 

with the American Concrete Institute (ACI) guidelines. Special attention should be paid to the method 

of concrete curing to reduce the potential for excessive shrinkage cracking. It should be recognized that 

minor cracks occur normally in concrete slabs due to shrinkage. Some shrinkage cracks should be 

expected and are not necessarily an indication of excessive movement or structural distress. 
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EARTH RETAINING WALLS 

FOUNDATIONS: Foundations for any proposed retaining walls should be constructed in accordance 

with the foundation recommendations presented previously in this report. 

PASSIVE PRESSURE: The passive pressure for the anticipated foundation soils may be considered to 

be 300 pounds per square foot per foot of depth. The upper foot of embedment should be neglected 

when calculating passive pressures, unless the foundation abuts a hard surface such as a concrete slab. 

The passive pressure may be increased by one-third for seismic loading. The coefficient of friction for 

concrete to soil may be assumed to be 0.30 for the resistance to lateral movement. When combining 

frictional and passive resistance, the friction should be reduced by one-third. 

ACTIVE PRESSURE: The active soil pressure for the design of "unrestrained" and "restrained" earth 

retaining structures with level backfill may be assumed to be equivalent to the pressure of a fluid 

weighing 43 and 62 pounds per cubic foot, respectively. These pressures do not consider any other 

surcharge. If any are anticipated, this office should be contacted for the necessary increase in soil 

pressure. These values are based on a drained backfill condition. 

Seismic lateral earth pressures may be assumed to equal an inverted triangle starting at the bottom of the 

wall with the maximum pressure equal to to.SH pounds per square foot (where H = wall height in feet) 

occurring at the top of the wall. 

WATERPROOFING AND WALL DRAINAGE SYSTEMS: The need for waterproofing should be 

evaluated by others. If required, the project architect should provide (or coordinate) waterproofing 

details for the retaining walls. The design values presented above are based on a drained backfill 

condition and do not consider hydrostatic pressures. Unless hydrostatic pressures are incorporated into 

the design, the retaining wall designer should provide a detail for a wall drainage system. Typical 

retaining wall drain system details are presented in Plate No. 2 of this report for informational purposes. 

Additionally, outlets points for the retaining wall drain system should be coordinated with the project 

civil engineer. 
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BACKFILL: Retaining wall backfill soils should be compacted to at least 90 percent relative compaction. 

Expansive or clayey soils should not be used for backfill material. The wall should not be backfilled until 

the masonry has reached an adequate strength. 

CLOSURE 

If you have any questions after reviewing this letter, please do not hesitate to contact this office. This 

opportunity to be of professional service is sincerely appreciated. 

Respectfully submitted, 

;J{jfh 
Daniel B. Adler, RCE #36037 
ec: : lb@beachamconstruction.com 

paul@alcombenton.com 
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LOG OF TEST BORING B-1 
Date Logged: 5/ 11/2017 Equjpmem: Diedrich D-50 

Logged By: DJF Auger Type: 8 inch Soud Flight 

Exjsting Elevation: 100.0 feet Drive Type: l 40lbs/30 inches 

Proposed Elevation: 110.0 feet Depth to Water. Unknown 
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SUMMARY OF SUBSURFACE CONDITIONS 
(based on Unified Soil Classificat ion System) 

O ld Paralic Deposits (Qop): Light brown Lo yellowish-brown, damp, stiff, 
SANDY CLAY, mottled, upper 3' moderately weathered, porous. 

Brown t0 reddish-brown, moist. 

Light brown, moist, medium dense, very fine- to medium-grained, CLAYEY 
SAND with gravels. 

Ljght brown, moist, mediwn dense, very fine- to medium-grained, Sil.'fY SAND 
with trace gravels, monled. 

Light brown to black, moist , dense, very fi ne- 10 coarse-grained, POORLY 
GRADED SAND with silt. 

Boring terminated at 19.5 feet. No groundwater or seepage encountered. 

Symbol Legend LA JOLLA 8-LOT SUBDIVISION 
8280 CALLE DEL ClELO Groundwater Levtl During Drilling 

Groundwater Level After Drilling 
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Sample Type and Laboratory Test Legend 
Cal Modified u..lifom.tl 5.Jmplcr CK Chunk 
SPT St:a.nd.ud Pcncuation Test DR Drive Ring 
ST SbdbyTube 

MD M;i..,:Ocn.sit>· 
S04 Soluble Sulfates 
SA Sie,·e An:iilytis 
HA Hydromt1.er 
SE S.nd Equiv2lai1 
Pl Pl:astic:itv Index 
CP Coll.ip~ POlcnti.J 

18 Cal 

14 SPT -
27 Cal 

16 Cal 

28 Cal 

57 r.1 

2160564.02 

A-I 

OS Direct Sheu 
Con Consoli du.ion 
El Ex~nsion lndt,: 
R.V,J R.n,i,unCt' Vllllue 
Chi Soluble Chlorides 
Ra pH & Rcsinhity 
SD S2mplt IAnsity 

j~~ 

trfl 
C HR.ISTIA WH[ELOl 

[NG t "rrR.IN G 



LOG OF TEST BORING B-2 
Samele T:z:ee and LaboratO!)'. Test Legend 

C.I Modifictl C.:;ilifomia &unplcr CK Chunk 
SPT Standard Pcnctr.uion Tcsc DR Drive Ring 
ST Shelby Tube 

Date Logged: 5/1 1/2017 Equipment: D iedrich D-50 MO M:i.,: Density OS Dircn Shc;i.r 

l ogged By: DJF Auger Type: 8 inch Solid Flight 
S04 Solub le SuU.itcs Con Conrol iclition 
SA SicveAnal~ i1 El Expansion index 

Existing Elevation: 108.0 reel Drive Type: I 40lbs/30 inches MA J-lydromeicr R.Va\ Rnisuncc Value 
SE S.1..nd Eq11iv.1lcnt Chi Soluble Chlorides 

Proposed Elevation: 111.0 foet Depth to Water: Unknown Pl Pl:lnicity ~x Rrs pH&. R.c:si1ti\•ity 
er Coll.~pu PO(cntiJ.1 so S:unplc Dcn.tity 

g (.) ,-J z~ µJ t z > 
z 0 0 Oo "" #, 0 c.: 

,-J ~ i::: .£! j:: 
~ ;:-

µJ i::: 0 g 0 SUMMARY OF SUBSURFACE CO NDITIO NS "' I-u ~ ~ R ~ ~ 'u ~ ~ i::: ..... µJ 

;;:i "' :c < :i:: "' 
(based on Unified Soil Classificatio n System) 

ti "' ,-J Cl -::, 
I- ;,. "" "' :l: "" ::<l ..... z <"" 0 I-
"" < u z ..9 ~ ,-J > ,-J ~ ~ "' µJ µJ c.: ;:> Oo ~ ~8? ,-J "' w ~ <W 
Cl LLI (.) ;:> ""~ "' ~ ~ u Cl ,-J I-

0 3" of AC. 
- - ~: C L Old Paralic DeJ)Osits (Qoe): Dark brown, moist, stiff, SAND Y CLAY, 

- ~~ mottled, upper 2' weathered with rootlets. -
/'// 

--- -
18 Cal 

- - -

®, 
C L Light orangish-brown to light gray. 

- -
42 C al 

s- -
- - ~ - -
~ 27 Cal 

- -

\~ SC Light brown, moist, medium dense, very fi ne- to medium-grained, C LAYEY 
- - SAND with trace gravels. 

10 - - ~-,r 

: -lij SM Light yellowish-brown, damp, medium dense, very fin e- to medium-grained, 
- - VERY SIL TY SAND wit h trace gravels. 28 Cal 

- - Boring terminated at 11.5 rcet. No groundwater or seepage encountered. 

- -
- -

IS - -

- -
- -
- -

- -
20-I-

- ..... 
- I-

- ..... 
- I-

25 - ..... 
- I-

- ..... 
- I-

- ..... 
30-~ 

Notes: ----

Symbol Legend LA JOLLA 8-LO T SUBDIVISION 
~ Groundwater Level During Drilling 8280 CALLE DEL C IELO ,~-
!' Groundwater Level After Drilling LA JO LLA, CALIFORNIA '/8 
'' App.U"cnt Seep:ige 

DATE: JUNE 2017 JOB NO.: 2160564.02 CHR.ISTIAN WHEELER. * No Sample Recovery 
f N C IN r.r R I NG 

** Non·Reprcscntativc Illow Count BY: SRD FIGURE NO.: 
/rocks orcsent\ 

A-2 



LOG OF TEST BORING B-3 
Date Logged: 5/ JJ / 2017 Equipment: Diedrich D-50 

Logged By: DJF Auger Type: 8 inch Solid Flight 

Existing Elevation: II 1.0 feet Drive Type: I 40lbs/ 30 inches 

Proposed Elevation: 119.0 feet Depth to Water: Unknown 

,.J 
0 
i,o 

~ SUMMARY OF SUBSURFACE CONDITIONS 
(based on Unified Soil Classification System) r.r, 

r.r, 
u 
r.r, 
;:> 

0 C L O ld Paralic Deposits (Qop): Dark brown, damp, loose, SANDY CLAY, 
mon led, upper 2' moderately weathered. 

- >-

SC Light yellowish-brown, moist, m edium dense, very fine- to medium-grained, 
C LAYEY SAND. 5 - '-

_._ 
SM Light yellowish-brown, moist, medium dense, very fine- to medium-grained, 

VERY SILTY SAND. 
_._ 

10 - ~ 

_._ 

_._ 

_ ._ 

15 -'-

_ ._ 

_ ._ 

_._ 

20-'-

- >-

_ ..._ 

25 - '-

_..._ 

- >-

30-'-

Notes: 

* 
** 

.. . • 

•.; 

SP­
SM 

Light gray, damp, medium dense, very fine- to medium-grained, POORLY 
G RADED SAND with silt and gravels. 

Gravel/ cobble bed at 16 to 17 feet. 

Boring terminated at 17 feet . No groundwater or seepage encountered. 

Symbol Legend 
Groundwater Level During Drilling 

Groundwater Level After Drilling 

Apparent Seepage 

No Sample R ecovery 

N on-Reprc.scmacivc Blow Count 
f rocks nrcsem\ 

DATE: 

BY: 

LA JOLLA 8-LOT SUBDIVISIO N 
8280 CALLE DEL CIELO 

LA JOLLA, CALIFORNIA 

JUNE 2017 JOB NO.: 

SRD FlGURE NO.: 

Sample Type and Laboratory Test Legend 
c.l Modifit<I Ca!Jfom,. Sampl<r CK Chunk 
SPT St.uid.ird Pcnc:tr,1tion Ten OR Dri,•c Ring 
ST Shdby Tubt 

MD 
so, 
SA 
HA 
SE 
r1 
er 

z~ Oo 
i::: -2 

~ ~ 
b "' w:: z..e w ..0 
i::..~ 

28 

39 

25 

5015" 

50/ 1" 

M:u Oc:nsit)' 
Soluble Sulfai,s 
Sieve Anal)"iis 
1-l )'tlromctcr 
S;utJ Equiv:tlc:nt 
Pb.nicity tnJc,. 

Colbpsc Poc.c:mi.a.1 

w 
i:,.. 

?:: 
w 
,.J 
i:,.. ::.: 
~ 5 < r.r, i,o 

Cal 

Cal 

Cal 

SPT~ 

DS Direct Shear 
Con Consolid.nion 
El &p.a.nsion ln~ 
R-Val R($isunre V:alut 
Chi Soluble Chlorides 
Res pH & Rcsinivity 
SD S2111plc Dcn.sity 

!: z 
"cf!. 0 

~;::- "' w i::: z c-
;:> ~ w u 2:u 
b;-, Q..::, ,..< 
~z >- <~ 
Oo ~ ,.Jo~ 

~u l-~u Q 

78 t i 
~ 

>-
~ 
0 
b 

~(/) 

0,-, 
i,o r.r, 
<W ,.J,-, 

2160564.02 C HR IST IAN W HEELER. 
r. N G I N EF RI NC. 

A-3 



LOG OF TEST BORING B-4 
Date Logged: 5/ 11/ 2017 Equipment: D iedrich D-50 

Logged By: DJF Auger Type: 8 inch Solid Flight 

Existing Elevation: 82.0 feet Drive Type: J 40lbs/30 inches 

Proposed Elevation: 74.0 feet Depth to Water: U nknown 

$ 
z g 0 
~ :c < I- i;'.i ~ ,-.l 

Cl JJJ 

0 

- -
- -
- -
- -

5 - -
- -
- f--

- ,-

- f--

10 - -
- f--

- -
- -
- f--

15--
- -
- ---
- -

20 - -
- -
-f--

- -
- -

25--
- f--

- -
- -
- -

30--

Notes: - - --

* 
** 

s,: 

SM 

SM 

ML 

4" ol AC. 

SUMMARY OF SUBSURFAC E CONDITIONS 
(based on Unified Soil Classification System) 

Old Paralic D9?osits (Qoe): Brown to reddish-brown, dry, loose to medium 
dense, very fine- to medium-grained, CLAYEY SAND, monled, upper 2' highly 
weathered. 

Moist, medium dense. 

Light brown, moist , medium dense, very fine- to medium-grained, SIL TY SAND. 

Light brown to light grayish-brown, dense, fine- to coarse-grained, SIL TY SAND 
with clay, mottled. 

Ardath Shale Q"a): Light yellowish-brown, moist, bard, CLAYEY SILT with 
sand 

Boring terminated at J 9 fee t. No groundwater or seepage encountered 

Symbol Legend LA JOLLA 8-LOT SUBDJVTSION 
8280 CA LLE DEL CIELO Groundwater Level During Drilling 

Groundwater l<vcl After Drilling 

Apparent Seepage 

No Sample Recovery 

Non-Reprcscrmuive Dlow Coum 
/rocks nresem\ 

D ATE: 

BY: 

LA JOLLA, CALIFO RNIA 

JUNE2017 JOB NO.: 

SRD FIGURE NO.: 

Samele Tl'.ee and Laborato!:l'. Test Legend 
C.I Mod,fied C.oliforni2 Sampler CK Chunk 
SPT St2ndud Pcnrtn.:ion Tm DR Drive Ring: 
ST Shelby Tube 

MD M:u: Ocn~ty DS Direct Shar 
SO< Soluble: Sulfates Con Consolid.uion 
SA Sicve An:alysis El Exp::insioo lndt-x 
HA Hydrometer R-V~ RC'SisUflct' V-;iluc 
SE S.ind EquiY.llent Chi Soluble Chlorides 
Pl Pbsticity lnJcx Re> pH &. Rcsini\'lty 
CP C.Olbps,c P<Xon~ SD S2J?1plr Demit)' 

z- JJJ -;: g z ;,. 
Oo i:,.. 0 r:.: 
~~ 1'.: ~i ~5 

0 
~ g_ Z c- I-

JJJ JJJ u ~ Vl I- ~ ,-.l I- ~ Cl..::: I- < 
JJJ ~ i:,.. :,,: ~ z < i:,.. 0 I-z~ ~ ,-.l >- ,-.l ~ ICC vi 
JJJ .&J < :i OQ r:.: JJJO- < JJJ 
i:,..~ Vl ICC ~u Cl r:.: u l. ,-.l I-

18 Cal 

13 Cal 

F 

41 Cal 

50/4 ' Cal 

50/5" Cal 

78 ' ~ 
2)60564.02 HR.ISTIAN WHEELER. 

f. NG I N[ f. R I NG 

A-4 



0 

--
- -

LOG OF TEST BORING B-5 
Date Logged: 

Logged By: 

Existing Elevation: 

Proposed Elevation: 

ff·'-" :,_'.-~ 
·y,: ''L 
i·J? 

SC 

SC 

5/ 11 /2017 Equipment: Diedrich D-50 

DJF Auger Type: 8 inch Solid Flight 

73.0 feet Drive Type: l40lbs/30 inches 

70.0 feet Depth to Water: Unknown 

SUMMARY OF SUBSURFACE CONDITIONS 
(based on Unified Soil Classification System) 

Artificial Fill (Qaf): Brown, damp, loose to mediwn dense, very fine- to 
medium-grained, SANDY CLAY. 

Moist , medium dense. 

5-~ 
Old Paralic D eposits (Qop): Orangish-brown to brown, moist, medium dense, 
very fine- co medium-grained, CLAYEY SAND, mottled. 

10-~ 

_,__ 

_._ 

15-'-

_,__ 

_._ 

_._ 

_.._ 

20 - >-

- -
--
--
--

25->--

_._ 

_,__ 

_._ 

30 - ~ 

Notes: 

* 
** 

-· 

ML Ardath Shale 0:a): Yellowish-brown, moist, very stiff, CLAYEY SILT with 
sand, moderately weathered to 16 feet. 

Hard. 

Boring terminated at 19 feet. No groundwater or seepage encountered. 

Symbol Legend 
Groundwaier Level During Drilling 

Groundwater Level After Drilling 

App;ircnt Seepage 

No Sample Recovery 

Non-Representative Blow Count 
/rocks nres<ntl 

DATE: 

BY: 

LA JO LLA 8-LOT SUllDTVISION 
8280 CALLE DEL CIELO 

LA JO LLA, C ALIFORN[A 

JUNE 2017 JOB NO.: 

SRD FIGURE NO.: 

Sample TJ:'.pe and Laboratoa Test Legend 
C,I Modifi<d C:..hfomiaS...pi<r CK Chunk 
SPT St.1t1d.mt Pcnctr.uion TC"S1 DR DrivcRmg 
ST Shdby Tube 

MD M:u: Density DS Dirm She.v 
SO• Soluble SuU,11c, Con Consoliduion 
SA SiC"ve A.Jul)"'Us El U~nsion lntb-
H A 1-t ydromctt'r R.V:J Resistance: V~luc 
SE Sand Equiv;a.km Chi Soluble Chlor.des 
Pl r l:an icity lnJcx R" pH & Rcsisti\.ity 
Cl' Coll .tpsc Potential SD Sample Density 

z~ 
J.Ll t: z >-Oc ~ 0 ~ 

i::~ 
p.. 

~i 0 ~ "' wt=: 
~ i ~'5' 

I-
J.Ll ~~ ~"' I- "' ,-I o.e: 

J.Ll ~ p.. ~ "' I- <p.. 0 I-
Z!:? :E 5 -z 12 ,-I~ c:t:l <J) 

J.Ll .c < Oo 12 8 l < J.Ll p..- "' r:o ~ u Cl ,-I I-

19 Cal 

21 Cal 

34 Cal 

25 SPT 

50/5" SPT 

J~~ 

tr~ 
2160564.02 C HR.ISTIAN WHITLER. 

rNG l '-:EER I NG 

A-5 



LOG OF TEST BORING B-6 
Samele T:i:ee and LaboratO!)'. Test legend 

C.I Modified UlifomiaSamplcr CK Chunk 
SPT St.u,cl.u-d Pcnct.n1ion Tnt Dl\ Drive" Ring 
ST Shelby Tube 

Date l ogged: 5/ 11 / 2017 Equipment: Diedrich D-50 MD MuDcnsit>· DS DirC\lShe:u 

Logged By: DJF Auger Type: 8 inch Solid Flight 
so, Soluble Sulfates Con Consolid.u..ion 
SA Sieve An:ilysis El Ex})fflsion index 

Existing Elevation: 79.0 feet Drive Type: 140lbs/30 inches HA Hydrome1cr R-V;il Rei;ist:um: V::lluc 
SE S.Uld Equiv.ilcm Chi Soluble Chlorides 

Proposed Elevation: 93.0 feet Depth 10 Water: Unknown Pl Pbnlcity (nJcx l\c, pH ~ Raistivity 
CP Coll,psc Potc:mUl SD Sample Density 

:::, " ,_J z ~ w t: z >-
z 0 0 0 '5 

~ 
'/fl 0 p:::: 

,_J r:o ~~ 

~i V) µJ i= 0 g 0 u ~ SUMMARY OF SUBSURFACE C ONDITIONS < .. z c- l-

:i: i= 5: ;,.-. (based on Unified Soil C lassification System) 
p:::: g_ w l,lJ u ~~ ~ V) ;;; V) I- "' ,_J Cl _e: 

l- C. V) w il: C. ~ V) I- < C. 0 I-
C. w < u Z..>! ::E ,_J - z ;,.-. ,_J~ 

j~ w ,_J c:.: V) w .D < 0 Oo p:::: ~o~ 
Cl w " 0 C. ~ V) r:o ~u Cl u l, 

0 SC Artificial Fill (QaO: Brown, damp, loose to medium dense, very fine- to 

~ - - . medium-grained, CLAYEY SAND with brick and concrete debris. 
. . - !- .. 

. , . SC O ld Par:ilic Deposits (Qoe): Brown to reddish-brown, damp, medium dense, 32 Cal 
- - "ery fine- to medium-grained, CLAYEY SAND. . 
_,_ 

., .. 24 Cal . ,, 
5--
- ,- .. 
- - .. -
- !-

- ,- :3tf Fine- to coarse-grained at contact. 

0' CL Ardath Shale [fa): Greenish-gray, moist, very stiff, SU.. TY C LAY, highly 19 SPT 
10 - - ~, weathered. 

_,_ 

- - ~ 

I 
ML- Light yellowish-brown to light gray, moist , very stiff, CLAYEY SILT/SILTY 

- !- CL CLAY, slightly weathered. 

- ,-

28 SPT 
15-!-

Boring terminated at 15 feet. No groundwater or seepage encountered. _,_ 

--
-!-

_,_ 

20-!-

_,_ 

-!-

_,_ 

--
25-,-----_._, 

--
30-~ 

Notes: ----

Srmhol Legend LA JOLLA 8-LOT SUBDIVISION 

'! Groundwater Level During Drilling 8280 CALLE DEL CIELO J~;,. 
~ Groundwater Level After Drilling LA JO LLA, CALIJ'ORNTA tj,l 
'' A pp.-,renc Seepage 

DAT E: JUNE2017 JO B NO.: 2160564.02 C HR.ISTIAN WHEELER. 
* No Sample Recovery 

[NG l ~[[lllNC 

** Non·RcprCKnt3.tive Blow Cowll 
(rocks oresenc\ 

BY: SRO FIGURE NO.: A-6 



TEST BORING B-7 
Samele T rec and LaboratO!}:'. Test l.cJ:end 

LOG OF C.I Mod!fied Ca.lifomia52mpler CK Chunk 
Sl'T Sund.ud Penetration Tm DR Drive Ring 
ST ShelbyTul>< 

Date Logged: 5/ 11/2017 Equipment: Diedrich D-50 MD M.uDcnJlty OS l)ir«l Sheu 

A uger Type: 8 inch Solid Flight SOI Soluble Sulr.ucs Con Consoljd..i.tion 
Logged By: DJF SA Sieve An~ysis El E:i:p,msion Indr:i 

Existing Elevation: 78.0 feet Drive Type: 140lbs/30 incbes I-IA Hydrornctcr R.V:11 Rrsist:m~ Value 
SE Sand Equiv:dem Chi Soluble Chlorides 

Proposed Elevation: 80.0 feet Depth to Water: Unknown Pl PI.J.Sticity Ind.ex R.-, pH & Resistivity 
er Coll,ps<P0<enti,l SD s~pic Density 

g 0 ,-I z~ µ.i t: z >-g 0 0 o 
~ ~~ 

0 ~ z al i=:~ V) µ.i i=: 0 ~ 0 ::E SUMMARY OF SUBSURFACE CONDITIONS ~ 8. Zc !-~ i=: ~ >- (based on Unified Soil C lassification System) 
µ.i "-l u ~~ ~ V) l: l: V) ti ~ ...i Cl ..::; ,.... C. 

!- < C. 
"' 

C. ::<: ~ !z < ::E 0 !-:> V) >-C. ~ u z .s ~ 
,-I ,-l o j~ "-l 
0 Oo ;.:: "-l ...i V) µ.i .r::, ~ul Cl "-l 0 0 c..~ V) l'Q ::Eu Cl 

0 -.·p s,:; Artificial Fill {QaQ: Brown, dry, loose to mediwn dense, very fine- to 
- '-- . . medium-grained, CLAYEY SAND with concrete debris in the upper 2 feer. . . 
- -
- '--

"/ Medium dense. 14 Cal - - ... :·;./·· 
', - ,___ 5 -
~ , -~- , 

- - ; , 
Cal ; 14 

- - ,., 

; - -
.' ::r,; - -
~ SCI O ld Paralic Deeosits {Qoe): Reddish-brown to brown, moist, dense, very fine-

JO- - 8(1 CL to mediwn-grained, CLAYEY SAND/SANDY CLAY, mottled. 

- -
~ 38 Cal - -
;/,:~ 

- '-- ~ - '--

JS - - ~ - '--

- - /0 
~ - '--

- '-- /// fine- to coarse-grained with gravels at contact. 

JJ)l.11 ML/ Ardath Shale Qa): Yellowish-brown to light gray, moist, very stiff, CLAYEY 26 SPT 
20 - L- '-- CL SILT / SIL TY C LAY. 

_.__ I 
Boring terminated at 20 feet. N o groundwater or seepage encountered. 

--
--
--

25-I-

_,__ 

_.__ 

_._ 

-1-

30-'--

Notes: ---

Symbol Legend LA JOLLA 8-LOT SUBDTV1STO N y Groundw•ter Level During Drilling 8280 CA LLE DEL C!ELO j"'-!-
!'. Groundwater Level After Drilling LA JOLLA, CALIFORNIA t/8 
'' App,irem Sttp,ge 

DATE: JUNE 2017 JOB NO.: 2160564.02 CH~ISTl1\ N WHE[LER. * No S,mple Recovery 
[ N G I N f. f R I NC. 

** Non~Rcprc.sentativc Blow Count BY: SRD FIG URE NO.: A-7 
/rocks nresem\ 



LOG OF TEST BORING B-8 
Date Logged: 5/ 11/2017 Equipment: Diedrich D-50 

Logged By: DJF A uger T ype: 8 inch Solid Flight 

Ex.isting Elevation: 83.0 feet Drive Type: l 40lbs/ 30 inches 

Proposed Elevation: 86.0 feet Depth to Water: Unknown 

0 

--
5->-

--
10-t-

-t-----
15-t---
--

20--

-t---
25-t-------
30--

Notes: 

* 

s,:: 

SC 

SM 

~ SC 

SUMMARY OF SUBSURFACE CONDITIONS 
(based on Unified Soil C lassification System) 

Artificial Fill (QaQ: Brown, dry, loose to mediwn dense, very fine- to 
medium-grained, CLAYEY SAND with gravels and concrete debris. 

Moist, medium dense. 

Brick debris at 5 feet. 

Old Paralic Del)Osits (Qoe) : Reddish-brown to brown, moist, dense, very fine­
to medium-grained, CLAYEY SAND/SANDY C LAY. 

Light brown, moist, dense, very fine- to medium-grained, SIL TY SAND. 

Reddish-brown to hght gray, moist, dense, very fine- to medium-grained, 
C LAYEY SAND 
Boring terminated at 14.5 feet. No groundwater or seepage encountered. 

Symbol Legend LA JOLLA 8-LOT SUBDIVISION 
8280 CALLE DEL CIELO Groundw.cer uvel During Drilling 

Groundwater Level After Drilling 

Apparent Seepage 

No Sample Recovery 

Non·Reprcscmativc Blow Count 
frocks orcsent\ 

DATE: 

BY: 

LA JOLLA, CALlFORNIA 

JUNE 2017 JOB NO.: 

SRD FIGURE NO.: 

Samele T:z:ee and LaboratO!)'. Test Legend 
Cal Modified C:llifomi:1 Sunpler CK Chunk 
Sl' f Stand.ml Pcnnr.uion T C$t DR Drive Ring 
ST Shdby Tub< 

MD Mu-Density DS DircnShc:i..r 
so, Soluble Sulfates Con Consol id.at.ion 
SA SicYtAn:alysis El Expansion index 
MA Hydrometer R-V:al RNttt:lnct V:aluc 
SE S2ml Equi\'2.ltnt Chi Soluble Chloride, 
Pl Plastici1y Index Rrs pH & Rcsist i,~ty 
CP Colb.px Potcmul SD S:unple Density 

z~ 
µ.J i: z >-Oo p. 'if. 0 i:,::: 

~~ /'.: ~~ "' µ.J i= 0 

~l z c- ~~ 
I-

µ.J µ.J u 

~"' ti "' ,_J 
ti)~ Cl -!:> ?l: p. ::.: < p. 0 I-z .El ::E ,_J - z ;,... ,_J ::l': '° ti) µ.J .c < ;;) Oo i:,::: ~8l < µ.J c:..~ ti) p:i ::l': u Cl ,_J l-

18 Cal 

20 Cal 

44 Cal 

57 Cal 

7a ' ~ ~ 

2160564.02 CHRISTIA WHEELER. 
rN G I Nf.E RI NC 

A-8 



g 

0 

--

-1-

s--

-1-

10--

--

ts--

20 - ,-

-1-

25--

--
30--

LOG OF TEST BORING B-9 
Date Logged: 

Logged By: 

Existing Elevation: 

Proposed Elevation: 

g 
z 
0 
;: 
-< 

~ 

.... 
0 
i:,:i 

~ 
;,­
V) 

V) 

u 
V) 

::, 

SM 

CL 

SC 

5/11/ 2017 Equipment: Diedrich D-50 

DJF 

89.0 feet 

93.0 feet 

Auger T ype: 8 inch Solid Flight 

Drive Type: l 40lbs/30 inches 

Depth to Water: Unknown 

SUMMARY OF SUBSURFACE CONDITIONS 
{based on Unified Soil Classification System) 

Toesoil: Brown, dry, loose, very fine- to mediwn-grained, CLAYEY SAND, 
porous. 

Old Paralic Deposits (Qoe): Brown, moist, very stiff, SANDY CLAY, upper 
12" highly weathered. porous. 

Very stiff .. 

Orangisb-brown, moist, medium dense, very fine- to medium-grained, CLAYEY 
SAND. 

Light brown to light orangish-brown, moist, dense, very fine- to medium-grained, 
SILTY SAND. 

Light brown, moist, dense, fin e- to coarse-grained, POORLY GRADED SAND 
with silt. 

Borin g terminated at 16.5 feet. No groundwater or seepage encoumered. 

Notes: 

* 
** 

Symbol Legend 
Groundw3ter Level During Drilling 

G roundw,icr Level After Drilling 

App.trent Seepage 

No Sample Recovery 

Non-RcprCS<nwivc Blow Counc 
rocks orcscntl 

DATE: 

BY: 

LA JOLLA 8-LOT SUBDIVISION 
8280 CALLE DEL CIELO 

LA JO LLA, CALIFORNIA 

JUNE 2017 JOB NO.: 

SRD FIGURE NO.: 

Samele T:rne and LaboratO!)'. Test Legend 
C.I Modifiod C.ufomia S>mpkr CK Chunk 
SPT S1.uubrd Pcnttr.uion T cJt DR Dri,·eR.ing 
ST Shelby Tube 

MD MuDc:nsity DS Dirt(\ Shcv 
504 Soluble Sulfates Con Con.sol id.uion 
SA Sievt"An:tlf$is El Expmsion Index 
HA Hydrometer R-V:J Rnist2nn: V:aluc 
SE Sand Equ.ivaltnt Chi Soluble Chloride, 
Pl Plasticity t,Kk:x Re, pl-l &Rt:sisti,'lty 
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  January 9, 2017

James and Tricia Riha CWE 2160564.01

c/o Beacham Construction

405 Via del Norte

La Jolla, California 92037

Attention: Louis Beacham

Subject: Report of Geologic Reconnaissance

Proposed Residential Subdivision, 8303 La Jolla Shores Drive, La Jolla, California

Ladies and Gentlemen:

In accordance with the request of the project architect, we have performed a geologic reconnaissance of the

subject site. In general, the purpose of our limited study was to evaluate the geologic and geotechnical

conditions at the subject site, and to provide our professional opinion regarding the possible effect of these

conditions on the existing and proposed site improvements.

SCOPE OF SERVICE

Our limited evaluation consisted of surface reconnaissance, research of readily available records and historic

reports within our in-house files and on-file with the City’s engineering and records department, analysis of

regional, historic and current aerial photographs and topographic maps as well as geologic and geotechnical

literature, and the preparation of this report. Our scope of service for this limited study did not include

subsurface exploration, laboratory testing, or assessment of hazardous substance contamination.

DOCUMENTS REVIEWED

A review of available maps, photographs and literature was performed as part of this limited study.  The

documents reviewed included, but were not necessarily limited to the following:

 Aerial Photographs, San Diego County Department of Maps and Records for years 1928, 1953, 1972,
1973, 1978, 1983, 1986,, 1987, 1990, 1993, 1994, 1995, 2002, 2004, 2006, 2008, and 2013.
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 Kennedy, M.P. and Tan, S.S., 2008, Geologic Map of the San Diego 30’ X 60’ Quadrangle, California;
California Department of Conservation and California Geological Survey.

 Tan, S.S., and Giffen, D.G., 1995, Landslide Hazards in the Southern Part of the San Diego
Metropolitan Area, San Diego County, California, California Division of Mines and Geology, Open-
File Report 95-03, scale 1:24,000.

 San Diego Seismic Safety Study, Sheet No. 29, 2008 edition.

 200-Scale Ortho & Topographic Map, City of San Diego, Sheet 250-1689: 1953, 1963, and 1977 editions.

FINDINGS

SITE DESCRIPTION

The subject site is comprised of three adjacent residential lots identified as Assessor’s Parcel Numbers 346-250-08

through -10. The lot is located adjacent to and east of Calle Frescota and south of Calle del Cielo in the La Jolla

Shores area of San Diego, California. The site currently supports a single-story, single-family residence with a

garage, storage structures and other normally associated improvements. Topographically, the site ascends gently

from west to east with an approximately 50-foot-high slope along the eastern margin of the site.

We understand that the three existing parcels that comprise the subject site are to be subdivided to create a total

of ±8 residential parcels.  We anticipate that each of the parcels will be developed with new, one- to two-story

single-family residences that are of conventional, wood frame construction with on-grade concrete floor slabs.

Access to the new lots will be afforded by a new cul-de-sac that connects to Calle Del Cielo.  Although no

grading plans have been made available to us for review at this time, grading to accommodate the proposed

improvements is expected to consist of cuts and fills of less than about 10 feet from existing site grades.

The following Figure Number 1 presents a site vicinity map showing the location of the property.

SITE HISTORY

A review of the photographs for available years (1928, 1953, 1972, 1973, 1978, 1983, 1986, 1987, 1990, 1993,

1994, 1995, 2002, 2004, 2006, 2008, and 2013) revealed that the existing residence on-site was constructed over 63

years ago. Previous grading and earthwork at the subject lot appears to have consisted of cuts and fills across

the site in order to create the existing level pad area around the existing residence and the creation of the

engineered slope areas along the eastern margin of the site.
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GENERAL GEOLOGY AND SUBSURFACE CONDITIONS

GEOLOGIC SETTING: The subject site is located in the Coastal Plains Physiographic Province of San Diego

County.  Based on our review of the referenced geotechnical literature and our experience within the vicinity of

the site, we anticipate that the majority of the subject site is underlain by Tertiary-age sedimentary deposits of

the Ardath Shale, Quaternary-age paralic (terrace) and slopewash deposits, and man-placed fill soils.

A portion of the local geologic map (Kennedy and Tan, 2008) is presented on the following Figure No. 2.

ARTIFICIAL FILL (Qaf): Our surficial reconnaissance of the site and review of the referenced topographic

maps suggests that portions of the site may be underlain by up to 10 feet of man-placed fill soils associated

with the development of the site. Generally, similar fills in the vicinity of the site are noted to consist of a

heterogeneous mixture of sands and clays of varying degrees of compaction.

SLOPEWASH (Qsw): Quaternary-age slopewash deposits are anticipated to underlie the existing fill across

the central and western portions of the site. Typically, such slopewash deposits in the area of the site

consist of interbedded layers of sands and clays of generally low relative densities, which are considered to be

somewhat compressible and to possess generally low strength characteristics with regards to bearing value.

OLD PARALIC DEPOSITS (Qop): Quaternary-age old paralic (terrace) deposits underlie the existing fills

and slopewash across the majority of the site. The old paralic deposits in the vicinity of the site typically

consist of a mixture of sandy clay and clayey sands that are generally stiff to very stiff/medium dense to

dense in consistency and which are considered to possess generally moderate strength characteristics with

regards to the support of settlement sensitive structures.

ARDATH SHALE (Ta): Tertiary-age sedimentary deposits of the Ardath Shale underlie the existing fills,

slopewash, and old paralic deposits across the central and western potions of the site and crop out along the

slope areas area along the eastern margin of the site. The materials of the Ardath Shale in the vicinity of the

site typically consist of a mixture of moderately well cemented silty, sandy clay and clayey sands that are

generally very stiff to hard/dense to very dense in consistency and which are considered to possess generally

high strength characteristics with regards to the support of settlement sensitive structures.

GEOLOGIC STRUCTURE: Based on our review of the referenced geologic maps and our experience in the

vicinity of the subject site, the old paralic deposits that underlie the site are expected to be generally massive, with

faint bedding that dips gently (<5°) to the west-southwest. The Tertiary-age sediments of the Ardath Shale are
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The Scripps Fault, which is a relatively small, southwest to northeast trending fault, has been mapped by others

approximately 1,900 feet northwest of the site (Kennedy and Tan, 2008).  Where exposed in the canyon

approximately 2,500 feet to the north of the subject site, the Scripps Fault juxtaposes Tertiary-age sedimentary

deposits of the Scripps Formation and Ardath Shale.  The Scripps Fault has not been mapped as bisecting the

middle to early Pleistocene-aged very old paralic deposits that crop out approximately 2,800 feet to the

northeast of the subject site.  As such, it is our professional opinion and judgment that the Scripps Fault may be

considered inactive.

The following Table I presents the active faults that are considered most likely to significantly affect the proposed

residence over the anticipated economic lifetime of the structure.

TABLE I: PROXIMAL FAULT ZONES
Fault Zone Distance Max. Magnitude Earthquake

Rose Canyon <1 km 7.2 Magnitude
Coronado Bank 21 km 7.6 Magnitude
Newport-Inglewood 37 km 7.1 Magnitude
Elsinore 62 km 7.1 Magnitude
Earthquake Valley 72 km 6.5 Magnitude

GEOLOGIC HAZARDS

GENERAL: No geologic hazards of sufficient magnitude to preclude the continued residential use or

redevelopment of the site are known to exist.  In our professional opinion and to the best of our knowledge, the

site should be suitable for continued residential use or future redevelopment, provided sound engineering,

construction, and site maintenance procedures are followed should the site be redeveloped.

CITY OF SAN DIEGO SEISMIC SAFETY STUDY: As part of our services, we have reviewed the City of

San Diego Seismic Safety Study.  This study is the result of a comprehensive investigation of the City that rates

areas according to geological risk potential (nominal, low, moderate, and high) and identifies potential

geotechnical hazards and/or describes geomorphic conditions.

According to the San Diego Seismic Safety Map No. 29, the central and western portions of the site are located

within Geologic Hazard Category 52, which is assigned to level to sloping areas where the geologic structure is

considered to be “favorable” and the level of geologic risk is generally considered to be “low.” The eastern slope

area within the eastern portion of the site is located within Hazard Category 26, which is assigned to areas

underlain by “slide-prone” formations such as the Ardath Shale where the geologic structure is generally
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expected to dip gently (<5°) to the east-northeast.  Such bedding o the Ardath Shale is considered to be favorable

with regards to the stability of the west acing slope along the eastern margin of the site.

GROUNDWATER: No regional, free groundwater is expected within thirty feet from existing grades at the

site. It should, however, be recognized that minor groundwater seepage problems might occur after

construction and landscaping at a site even where none were present before construction. These are usually

minor phenomena and are often the result of an alteration in drainage patterns and/or an increase in irrigation

water.  Based on the anticipated construction and landscaping, it is our opinion that any near surface seepage

problems that may occur will be minor in extent.  It is further our opinion that these problems can be most

effectively corrected on an individual basis if and when they occur.

TECTONIC SETTING: Much of Southern California, including the San Diego County area, is characterized

by a series of Quaternary-age fault zones that consist of several individual, en echelon faults that generally strike

in a northerly to northwesterly direction.  Some of these fault zones (and the individual faults within the zone)

are classified as “active” according to the criteria of the California Division of Mines and Geology.  Active fault

zones are those that have shown conclusive evidence of faulting during the Holocene Epoch (the most recent

11,000 years).  The Division of Mines and Geology used the term “potentially active” on Earthquake Fault Zone

maps until 1988 to refer to all Quaternary-age (last 1.6 million years) faults for the purpose of evaluation for

possible zonation in accordance with the Alquist-Priolo Earthquake Fault Zoning Act and identified all

Quaternary-age faults as “potentially active” except for certain faults that were presumed to be inactive based on

direct geologic evidence of inactivity during all of Holocene time or longer.  Some faults considered to be

“potentially active” would be considered to be “active” but lack specific criteria used by the State Geologist, such

as sufficiently active and well-defined.  Faults older than Quaternary-age are not specifically defined in Special

Publication 42, Fault Rupture Hazard Zones in California, published by the California Division of Mines and

Geology.  However, it is generally accepted that faults showing no movement during the Quaternary period

may be considered to be “inactive”.  The City of San Diego guidelines indicate that since the beginning of the

Pleistocene Epoch marks the boundary between “potentially active” and “inactive” faults, unfaulted Pleistocene-

age deposits are accepted as evidence that a fault may be considered to be “inactive”.

A review of available geologic maps indicates that the nearest active fault is the Rose Canyon Fault Zone,

located approximately ½ mile (¾ km) to the southwest. Other active fault zones in the region that could

possibly affect the site include the Newport-Inglewood, Coronado Bank and the Palos Verde Fault Zones to the

northwest; the Elsinore, San Jacinto, and San Andreas Fault Zones to the northeast; and the Earthquake Valley

Fault to the east.
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considered to be unfavorable.  However, as described above in the Geologic Structure section of this report, the

orientation of the bedding of the Ardath Shale along the east side of the slope is considered to be favorable with

regards to the suitability of the site.

LANDSLIDE POTENTIAL AND SLOPE STABILITY: The majority of the site is identified as being in an

area that is considered “marginally susceptible” to slope failures while the eastern margin of the site is identified

as being in an area that is considered “most susceptible” to slope stability hazards due to such factors as the

character of the geologic units, the presence of joints, fractures or other planes of weakness within the

formational materials, and the presence of steep slopes.

The Relative Landslide Susceptibility and Landslide Distribution Map of the La Jolla Quadrangle prepared by

the California Division of Mines and Geology indicated that the majority of the site is situated within Relative

Landslide Susceptibility Area 2. Area 2 is considered to be “marginally susceptible” to slope failures. Based on

the generally level area of the majority of the subject site, the risk of slope failures affecting the existing and

proposed improvements within the western and central portions of the site is considered to be low. The west

to east ascending slope along the eastern margin of the site is situated within Relative Landslide Susceptibility

Area 4-1. Sites within Area 4-1 are considered to be “most susceptible” to slope failures. Although no evidence

of landsliding has been observed within the eastern margin of the site, future development of the site will

require quantitative analysis of the stability of the proposed site configuration and off-site (to the east)

geomorphology.

LIQUEFACTION: The earth materials underlying the site are not anticipated to be susceptible to soil

liquefaction in the event of a major, proximal seismic event due to the absence of a sallow groundwater table

and the anticipated consistency and density of the near surface soils.

EXPANSIVE SOILS: The majority of the near surface soils at the site are anticipated to possess a low to

medium expansive potential. However, the presence of detrimentally expansive soils (having an Expansion

Index in excess of 50), if present, may be mitigated, should future development occur, by proper foundation

reinforcing and design.

FLOODING: As delineated on the referenced Flood Insurance Rate Map (FIRM), panel 06073C1582G

prepared by the Federal Emergency Management Agency, the site is not located within either the 100-year flood

zone or the 500-year flood zone.
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TSUNAMIS: Tsunamis are great sea waves produced by a submarine earthquake or volcanic eruption.

Historically, the San Diego area has been free of tsunami-related hazards and tsunamis reaching San Diego have

generally been well within the normal tidal range. The site is not mapped within a potential tsunami

inundation area on the La Quadrangle of the Tsunami Inundation Map for Emergency Planning (CalEMA,

2009).

SEICHES: Seiches are periodic oscillations in large bodies of water such as lakes, harbors, bays or reservoirs.

Due to the site’s location, it is considered to have a negligible risk potential for seiches.

OTHER POTENTIAL GEOLOGIC HAZARDS: Other potential geologic hazards such as, volcanoes or

seismic-induced settlement should be considered to be negligible or nonexistent.

CONCLUSIONS

1) Based on our review of the referenced topographic maps and aerial photographs, the site appears to have

first developed prior to 1953.

2) No geologic hazards of sufficient magnitude to preclude the future residential usage of the site or future

redevelopment of the site are known to exist.  The site can be considered to be average with respect to

potential geologic hazards compared to other, similar sites in the immediate area.

3) The Relative Landslide Susceptibility and Landslide Distribution Map of the La Jolla Quadrangle

prepared by the California Division of Mines and Geology indicated that the majority of the site is

situated within Relative Landslide Susceptibility Area 2.  Area 2 is considered to be “marginally

susceptible” to slope failures.  Based on the generally level area of the majority of the subject site, the

risk of slope failures affecting the existing and proposed improvements within the western and central

portions of the site is considered to be low.  The west to east ascending slope along the eastern margin of

the site is situated within Relative Landslide Susceptibility Area 4-1.  Sites within Area 4-1 are considered

to be “most susceptible” to slope failures.   Although no evidence of landsliding has been observed

within the eastern margin of the site, future development of the site will require quantitative analysis of

the stability of the proposed site configuration and off-site (to the east) geomorphology.

4) No known active faults are mapped as bisecting the site. The nearest active fault is the Rose Canyon

Fault Zone, located approximately ½ mile (¾ km) to the southwest.
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5) Any and all future site development should be constructed in accordance with the minimum

requirements of the most recent edition of the California Building Code and/or the recommendations of

a qualified geotechnical engineer.  Any future structures should be constructed in accordance with the

requirements of the City of San Diego.

If you have any questions after reviewing this report, please do not hesitate to contact this office.  This

opportunity to be of professional service is sincerely appreciated.

Respectfully submitted,

CHRISTIAN WHEELER ENGINEERING

David R. Russell, CEG #2215

ec: lb@beachamconstruction.com; paul@alcornbenton.com
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June 6, 2016

James and Tricia Riha CWE 2160564.02

c/o Beacham Construction

405 Via del Norte

La Jolla, California 92037

Attention: Louis Beacham

Subject: Report of Preliminary Findings and Recommendations

Proposed 8-Lot Residential Subdivision, 8303 La Jolla Shores Drive, La Jolla, California

Ladies and Gentlemen:

In accordance with the request of Louis Beacham, we have prepared this report to present preliminary

geotechnical findings and recommendations for the subject project.

PRELIMINARY SITE INFORMATION AND PROJECT DESCRIPTION

The subject site is comprised of three adjacent residential lots identified as Assessor’s Parcel Numbers 346-250-

08 through -10. The lot is located adjacent to and east of Calle Frescota and south of Calle del Cielo in the La

Jolla Shores area of San Diego, California. The site currently supports a single-story, single-family residence

with a garage, storage structures and other normally associated improvements. Topographically, the site

ascends gently from west to east with an approximately 50-foot-high slope along the eastern margin of the

site.

We understand that the three existing parcels that comprise the subject site are to be subdivided to create a

total of ±8 residential parcels.  We anticipate that each of the parcels will be developed to receive one-to two-

story single-family split level residences that are of conventional, wood-frame and masonry construction. The

structures will be supported by shallow foundations and incorporate on-grade concrete floor slabs. All the

lots will also have swimming pools. Access to the new lots will be afforded by a new cul-de-sac that connects

to Calle Del Cielo. Grading to accommodate the proposed improvements is expected to consist of cuts and

fills of less than about 10 feet and 15 feet from existing site grades, respectively. Retaining walls up to about
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12 feet high are proposed. It is further anticipated that imported fill soils will be necessary to achieve

proposed site grades.

To assist in the preparation of this report, we were provided with a preliminary grading plan prepared by

Christensen Engineering & Surveying, dated April 21, 2017.  A copy of the plan was used as a base map

for our Site Plan and Geologic Map, and is included herein as Plate No. 1. In addition, we reviewed our

report prepared for the subject site titled “Report of Geologic Reconnaissance, Proposed Residential

Subdivision”, dated January 9, 2017 (CWE 2160564.01).

PRELIMINARY FINDINGS

SUBSURFACE CONDITIONS

GEOLOGIC SETTING AND SOIL DESCRIPTION: The subject site is located in the Coastal Plains

Physiographic Province of San Diego County. Based upon the findings of our subsurface explorations and

review of readily available, pertinent geologic and geotechnical literature, it was determined that the project

area is generally underlain by artificial fill, topsoil, Quaternary-age old paralic deposits, and Tertiary age

sedimentary deposits of the Ardath Shale. A site plan and geotechnical map, which depicts the location

of our borings, is included herein as Plates No.1. The boring logs are provided in Appendix A of this

report. The materials encountered in the subsurface explorations are described below:

ARTIFICIAL FILL (Qaf): A surficial veneer of man-placed caps much of the central and western

portions of the site and also within the area of a relatively level, graded pad area within the

northeast portion of the site. As encountered in our exploratory borings, the artificial fill extended

a maximum depth of about 9 feet from existing grade (Borings B-7 and B-8). Deeper fill soils may

exist in areas of the site not investigated. The fill materials generally consisted of brown, loose to

medium dense, dry to moist, clayey sand (SC). The artificial fill was judged to have a medium

expansion potential (EI between 51 and 90).

TOPSOIL: An approximately 1-foot-thick layer of topsoil was encountered in Boring B-9. Where

not removed by previous site grading, a similar veneer of topsoil is expected across other areas of
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the site not investigated. The encountered topsoil consisted of brown, dry, loose, silty sand (SM).

The topsoil was judged to have a low expansion potential (EI between 21 and 50).

OLD PARALIC DEPOSITS (Qop): Quaternary-age old paralic deposits were encountered

underlying the surficial soils (topsoil and artificial fill) or at grade throughout the site. These soils

generally consisted of brown, orangish-brown, reddish-brown, light gray, and light brown, damp

to moist, interbedded, stiff, sandy clay (CL), medium dense silty and sand (SM) and clayey sand

(SC), and dense poorly graded sand with silt (SP-SM) and clayey sand/sandy clay (SC/CL). In

addition, some of the near surface, old paralic deposits were found to be loose to medium dense.

The sandy portions of the old paralic deposits (SM and SP-SM) were judged to have a very low to

low expansion potential (EI between 0 and 50), whereas the clayey old paralic deposits (CL and

SC/CL) were judged to have a low to medium expansion potential (EI between 51 and 90).

ARDATH SHALE (Ta): Tertiary-age sedimentary deposits of the Ardath Shale underlie the old

paralic deposits across the site and crop out along the engineered slope along and adjacent to the

site’s eastern perimeter. These soils generally consisted of light yellowish-brown, greenish-gray and

light gray, moist, very stiff to hard, silty clay (CL), clayey silt (ML), and clayey silt/silty clay

(ML/CL). These formational deposits were judged to have a medium to high expansion potential

(EI between 51 and 130).

GROUNDWATER: In general, no groundwater or major seepage was encountered in our subsurface

explorations.

PRELIMINARY CONCLUSIONS

In general, it is our professional opinion and judgment that the subject property is suitable for the

construction of the proposed residential subdivision and associated improvements provided the

recommendations presented herein are implemented. The main geotechnical conditions affecting the

proposed project consist of potentially compressible artificial fill, topsoil and portions of the upper, old

paralic deposits, cut/fill transitions across proposed building pads, and expansive soils. These conditions

are discussed hereinafter.
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The site is underlain by potentially compressible artificial fill, topsoil, and old paralic deposits. As

encountered in our borings the artificial fill underlies the west-central portion of the site, and extends to

a maximum depth of about 9 feet from existing grade (Borings B-7 and B-8). Deeper fill soils and topsoil

may exist in areas of the site not investigated. Relatively shallow layers of potentially compressible

topsoil and old paralic deposits were also encountered. It is estimated that these materials do not exceed

about 2 feet in thickness. The fill soils, topsoil, and potentially compressible, upper old paralic deposits

are considered unsuitable, in their present condition, for the support of settlement sensitive

improvements.  It is recommended that these materials be removed and replaced as compacted fill in

areas to receive settlement sensitive improvements and new fills.

The removal and recompaction of existing loose surficial soils as well as the proposed grading will result

in cut/fill transition areas under some of the proposed structures and associated improvements. This

configuration may result in differential settlements due to the potential of fill soils and native materials

to settle differently. In order to mitigate this condition, it is recommended that the cut portions of the

lots be undercut as described hereinafter.

Some of the anticipated foundation soils are moderately to highly expansive (EI between 51 and 130).

Select grading is recommended to mitigate this condition.

The following foundation recommendations should be considered preliminary, and may require

revisions after the results of laboratory tests currently being performed are analyzed.

PRELIMINARY RECOMMENDATIONS

GRADING AND EARTHWORK

GENERAL: All grading should conform to the guidelines presented in the current edition of the

California Building Code, the minimum requirements of the City of San Diego, and the recommended

Grading Specifications and Special Provisions attached hereto, except where specifically superseded in the

text of this report or our Report of Preliminary Geotechnical Investigation, which will be provided under

separate cover.
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PREGRADE MEETING: It is recommended that a pregrade meeting including the grading contractor,

the client, and a representative from Christian Wheeler Engineering be performed, to discuss the

recommendations of this report and address any issues that may affect grading operations.

OBSERVATION OF GRADING: Continuous observation by the Geotechnical Consultant is

essential during the grading operation to confirm conditions anticipated by our investigation, to allow

adjustments in design criteria to reflect actual field conditions exposed, and to determine that the grading

proceeds in general accordance with the recommendations contained herein.

CLEARING AND GRUBBING: Site preparation should begin with the removal of existing

improvements slated for demolition. The resulting debris and any existing vegetation and other

deleterious materials in areas to receive proposed improvements or new fill soils should be removed

from the site.

SITE PREPARATION: It is recommended that existing potentially compressible soils underlying the

proposed structures, associated improvements and new fills be removed in their entirety. Based on our

findings, the maximum removal depth is about 9 feet below existing grade (Borings B-7 and B-8). Deeper

removals may be necessary in areas of the site not investigated or due to unforeseen conditions. Lateral

removals limits should extend at least 5 feet from the perimeter of the structures, associated

improvements and new fills or equal to removal depth, whichever is more. No removals are

recommended beyond property lines. All excavated areas should be approved by the geotechnical

engineer or his representative prior to replacing any of the excavated soils. The excavated materials can

be replaced as properly compacted fill.

UNDERCUT: Native soils within 3 feet from finish pad grade should be undercut. The undercut

material may be replaced as compacted fill. In areas where footings deeper than the minimum

recommended undercut are proposed, undercuts extending to a minimum depth of 1 foot below the

bottom of the footing or retaining wall key are recommended. The removals and undercuts should be

performed in such a way as to provide for a continuous contact between the fill and native soils that

drains away from the proposed structures, and avoids adjacent zones with different undercut depths that

may impair subsurface drainage.
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SELECT GRADING: It is recommended that moderately to highly expansive soils (EI between 51 and

130) within 5 feet from finish pad grade be mixed with low expansive on-site soil or imported (EI

between 21 and 50) to create a low expansive mix for use as structural fill.

IMPORTED FILL SOILS: Imported fill soils should consist of clayey and/or silty sands that have a

low expansion potential (EI between 21 and 50), relatively high strength, and relatively low permeability

characteristics. At least 72 hours will be necessary to perform necessary laboratory test to approve an

import source.

PROCESSING OF FILL AREAS: Prior to placing any new fill soils or constructing any new

improvements in areas that have been cleaned out to receive fill, the exposed soils should be scarified to a

depth of 12 inches, watered thoroughly, and compacted to at least 90 percent relative compaction. In

areas to support fill slopes, keys should be cut into the competent supporting materials.  The keys

should be at least 10 feet wide, and be sloped back into the hillside at least 2 percent.  The keys should

extend at least 1 foot into the competent supporting materials.  Where the existing ground has a slope of

5:1 (horizontal to vertical) or steeper, it should be benched into as the fill extends upward from the

keyway.

FILL SLOPES: Fill slopes should be compacted by back-rolling with a sheepsfoot compactor at vertical

intervals not exceeding four feet in vertical dimension as the fill is being placed. The face of fill slopes

constructed at a 2:1 (horizontal to vertical) or flatter inclination should also be track-walked when the

slope is completed. As an alternative, fill slopes can be overfilled by at least three feet and cut back to the

compacted core at the design finish contour.

COMPACTION AND METHOD OF FILLING: In general, all structural fill placed at the site should

be compacted to a relative compaction of at least 90 percent of its maximum laboratory dry density as

determined by ASTM Laboratory Test D1557. Fills should be placed at or slightly above optimum

moisture content, in lifts 6 to 8 inches thick, with each lift compacted by mechanical means. Fills should

consist of approved earth material, free of trash or debris, roots, vegetation, or other materials determined

to be unsuitable by the Geotechnical Consultant. Fill material should be free of rocks or lumps of soil in

excess of three inches in maximum dimension.
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Utility trench backfill within 5 feet of the proposed structure and beneath all concrete flatwork or

pavements should be compacted to a minimum of 90 percent of its maximum dry density.

SURFACE DRAINAGE: The drainage around the proposed improvements should be designed to

collect and direct surface water away from proposed improvements toward appropriate drainage

facilities. Rain gutters with downspouts that discharge runoff away from the structure and the top of

slopes into controlled drainage devices are recommended.

The ground around the proposed improvements should be graded so that surface water flows rapidly

away from the improvements without ponding. In general, we suggest that the ground adjacent to

structures be sloped away at a minimum gradient of 2 percent. For densely vegetated areas where runoff

can be impaired should have a minimum gradient of 5 percent for the first 5 feet from the structure is

suggested. It is essential that new and existing drainage patterns be coordinated to produce proper

drainage. Pervious hardscape surfaces adjacent to structures should be similarly graded.

Drainage patterns provided at the time of construction should be maintained throughout the life of the

proposed improvements. Site irrigation should be limited to the minimum necessary to sustain landscape

growth. Over watering should be avoided. Should excessive irrigation, impaired drainage, or unusually

high rainfall occur, zones of wet or saturated soil may develop.

TEMPORARY CONSTRUCTION SLOPES: A temporary cut slopes up to about 12 feet in height

will be necessary for the construction of proposed structures. Temporary cut slopes may be constructed

vertically for the lower 4 feet (including footing excavation) and at a continous1:1 (horizontal to vertical)

inclination thereafter. All temporary slopes should be observed by the engineering geologist during

grading to ascertain that no unforeseen adverse conditions exist.  No surcharge loads such as adjacent

building foundations, soil or equipment stockpiles, vehicles, etc. should be allowed within a distance

from the top of temporary slopes equal to half the slope height.

It should be noted that the contractor is solely responsible for designing and constructing stable,

temporary excavations and may need to shore, slope, or bench the sides of trench excavations as

required to maintain the stability of the excavation sides.  The contractor’s “competent person”, as

defined in the OSHA Construction Standards for Excavations, 29 CFR, Part 1926, should evaluate the
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soil exposed in the excavations as part of the contractor’s safety process.  Temporary cut slopes should

be constructed in accordance with the recommendations presented in this section.  In no other case

should slope height, slope inclination, or excavation depth, including utility trench excavation depth,

exceed those specified in local, state, and federal safety regulations.

FOUNDATIONS

GENERAL: Based on our findings and engineering judgment, the proposed structures and associated

improvements may be supported by conventional shallow continuous and isolated spread footings. The

following recommendations are considered the minimum based on the anticipated soil conditions, and

are not intended to be lieu of structural considerations.  All foundations should be designed by a

qualified engineer.

DIMENSIONS: Spread footings supporting the proposed structures should be embedded at least 18

inches below lowest adjacent finish pad grade. Spread footings supporting the proposed light exterior

improvements should be embedded at least 12 inches below lowest adjacent finish pad grade.  Continuous

and isolated footings should have a minimum width of 12 inches and 24 inches, respectively.  Retaining

wall footings should be at least 18 inches deep and 24 inches wide.

BEARING CAPACITY: Spread footings supporting the proposed structures may be designed for an

allowable soil bearing pressure of 2,500 pounds per square foot (psf). This value may be increased by 600

pounds per square foot for each additional foot of embedment and 400 pounds per square foot for each

additional foot of width up to a maximum of 4,000 pounds per square foot. Spread footings supporting the

proposed light exterior improvements may be designed for an allowable soil bearing pressure of 2,000

pounds per square foot (psf).  These values may be increased by one-third for combinations of temporary

loads such as those due to wind or seismic loads.

FOOTING REINFORCING: Reinforcement requirements for foundations should be provided by the

structural designer.  However, based on the expected soil conditions, we recommend that the minimum

reinforcing for continuous footings consist of at least 2 No. 5 bars positioned near the bottom of the

footing and 2 No. 5 bars positioned near the top of the footing.
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LATERAL LOAD RESISTANCE: Lateral loads against foundations may be resisted by friction between

the bottom of the footing and the supporting soil, and by the passive pressure against the footing.  The

coefficient of friction between concrete and soil may be considered to be 0.30.  The passive resistance may

be considered to be equal to an equivalent fluid weight of 300 pounds per cubic foot.  These values are

based on the assumption that the footings are poured tight against undisturbed soil. If a combination of the

passive pressure and friction is used, the friction value should be reduced by one-third.

PROPOSED SWIMMING POOLS: Foundation recommendations for the proposed swimming pools

will be provided on an individual basis after grading is performed. However, it is recommended that the

proposed swimming pools be founded on old paralic deposits or Ardath Shale.

FOUNDATION EXCAVATION OBSERVATION: All footing excavations should be observed by

Christian Wheeler Engineering prior to placing of forms and reinforcing steel to determine whether the

foundation recommendations presented herein are followed and that the foundation soils are as anticipated

in the preparation of this report.  All footing excavations should be excavated neat, level, and square.  All

loose or unsuitable material should be removed prior to the placement of concrete.

SETTLEMENT CHARACTERISTICS: The anticipated total and differential settlement is expected to

be less than about 1 inch and 1 inch over 40 feet, respectively, provided the recommendations presented

in this report are followed.  It should be recognized that minor cracks normally occur in concrete slabs

and foundations due to concrete shrinkage during curing or redistribution of stresses, therefore some

cracks should be anticipated.  Such cracks are not necessarily an indication of excessive vertical

movements.

EXPANSIVE CHARACTERISTICS: Provided select grading as recommended herein is performed,

the prevailing foundation soils are assumed to have a low expansive potential (EI between 21 and 50).

The recommendations within this report reflect these conditions.

FOUNDATION PLAN REVIEW: The final foundation plan and accompanying details and notes should

be submitted to this office for review.  The intent of our review will be to verify that the plans used for

construction reflect the minimum dimensioning and reinforcing criteria presented in this section and that

no additional criteria are required due to changes in the foundation type or layout.  It is not our intent to
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review structural plans, notes, details, or calculations to verify that the design engineer has correctly

applied the geotechnical design values. It is the responsibility of the design engineer to properly

design/specify the foundations and other structural elements based on the requirements of the structure

and considering the information presented in this report.

SEISMIC DESIGN FACTORS

The seismic design factors applicable to the subject site are provided below.  The seismic design factors

were determined in accordance with the 2016 California Building Code. The site coefficients and

adjusted maximum considered earthquake spectral response acceleration parameters are presented in the

following Table I.

TABLE I: SEISMIC DESIGN FACTORS

Site Coordinates: Latitude
Longitude

32.857°
-117.251°

Site Class D
Site Coefficient Fa 1.0
Site Coefficient Fv 1.5
Spectral Response Acceleration at Short Periods Ss 1.305 g
Spectral Response Acceleration at 1 Second Period S1 0.507 g
SMS=FaSs 1.305 g
SM1=FvS1 0.760 g
SDS=2/3*SMS 0.870 g
SD1=2/3*SM1 0.507 g

Probable ground shaking levels at the site could range from slight to moderate, depending on such

factors as the magnitude of the seismic event and the distance to the epicenter.   It is likely that the site

will experience the effects of at least one moderate to large earthquake during the life of the proposed

improvements.

ON-GRADE SLABS

GENERAL: It is our understanding that the floor system of the proposed structures will consist of a

concrete slab.  The following recommendations are considered the minimum slab requirements based on

the soil conditions and are not intended in lieu of structural considerations. These recommendations

assume that the site preparation recommendations contained in this report are implemented.
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INTERIOR FLOOR SLABS: The minimum slab thickness should be 4 inches (actual) and the slab

should be reinforced with at least No. 3 bars spaced at 18 inches on center each way. Slab reinforcement

should be supported on chairs such that the reinforcing bars are positioned at mid-height in the floor

slab. The slab reinforcement should extend down into the perimeter footings at least 6 inches.

UNDER-SLAB VAPOR RETARDERS: Steps should be taken to minimize the transmission of

moisture vapor from the subsoil through the interior slabs where it can potentially damage the interior

floor coverings. Local industry standards typically include the placement of a vapor retarder, such as

plastic, in a layer of coarse sand placed directly beneath the concrete slab. Two inches of sand are

typically used above and below the plastic. The vapor retarder should be at least 15-mil Stegowrap® or

similar material with sealed seams and should extend at least 12 inches down the sides of the interior and

perimeter footings. The sand should have a sand equivalent of at least 30, and contain less than 10%

passing the Number 100 sieve and less than 5% passing the Number 200 sieve. The membrane should be

placed in accordance with the recommendation and consideration of ACI 302, “Guide for Concrete

Floor and Slab Construction” and ASTM E1643, “Standards Practice for Installation of Water Vapor

Retarder Used in Contact with Earth or Granular Fill Under Concrete Slabs.” It is the flooring

contractor’s responsibility to place floor coverings in accordance with the flooring manufacturer

specifications.

EXTERIOR CONCRETE FLATWORK: Exterior concrete slabs on grade should have a minimum

thickness of 4 inches and be reinforced with at least No. 3 bars placed at 18 inches on center each way

(ocew). Driveway slabs should have a minimum thickness of 5 inches and be reinforced with at least No.

4 bars placed at 12 inches ocew. Driveway slabs should be provided with a thickened edge a least 12

inches deep and 6 inches wide. All slabs should be provided with weakened plane joints in accordance

with the American Concrete Institute (ACI) guidelines. Special attention should be paid to the method

of concrete curing to reduce the potential for excessive shrinkage cracking. It should be recognized that

minor cracks occur normally in concrete slabs due to shrinkage. Some shrinkage cracks should be

expected and are not necessarily an indication of excessive movement or structural distress.
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EARTH RETAINING WALLS

FOUNDATIONS: Foundations for any proposed retaining walls should be constructed in accordance

with the foundation recommendations presented previously in this report.

PASSIVE PRESSURE: The passive pressure for the anticipated foundation soils may be considered to

be 300 pounds per square foot per foot of depth. The upper foot of embedment should be neglected

when calculating passive pressures, unless the foundation abuts a hard surface such as a concrete slab.

The passive pressure may be increased by one-third for seismic loading. The coefficient of friction for

concrete to soil may be assumed to be 0.30 for the resistance to lateral movement. When combining

frictional and passive resistance, the friction should be reduced by one-third.

ACTIVE PRESSURE: The active soil pressure for the design of “unrestrained” and “restrained” earth

retaining structures with level backfill may be assumed to be equivalent to the pressure of a fluid

weighing 43 and 62 pounds per cubic foot, respectively. These pressures do not consider any other

surcharge. If any are anticipated, this office should be contacted for the necessary increase in soil

pressure. These values are based on a drained backfill condition.

Seismic lateral earth pressures may be assumed to equal an inverted triangle starting at the bottom of the

wall with the maximum pressure equal to 10.5H pounds per square foot (where H = wall height in feet)

occurring at the top of the wall.

WATERPROOFING AND WALL DRAINAGE SYSTEMS: The need for waterproofing should be

evaluated by others. If required, the project architect should provide (or coordinate) waterproofing

details for the retaining walls. The design values presented above are based on a drained backfill

condition and do not consider hydrostatic pressures. Unless hydrostatic pressures are incorporated into

the design, the retaining wall designer should provide a detail for a wall drainage system. Typical

retaining wall drain system details are presented in Plate No. 2 of this report for informational purposes.

Additionally, outlets points for the retaining wall drain system should be coordinated with the project

civil engineer.
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BACKFILL: Retaining wall backfill soils should be compacted to at least 90 percent relative compaction.

Expansive or clayey soils should not be used for backfill material. The wall should not be backfilled until

the masonry has reached an adequate strength.

CLOSURE

If you have any questions after reviewing this letter, please do not hesitate to contact this office. This

opportunity to be of professional service is sincerely appreciated.

Respectfully submitted,

CHRISTIAN WHEELER ENGINEERING

Daniel B. Adler, RCE #36037 David R. Russell, CEG #2215
ec: : lb@beachamconstruction.com

paul@alcornbenton.com
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NOTES AND DETAILS
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GENERAL NOTES:
1) THE NEED FOR WATERPROOFING SHOULD BE EVALUATED BY OTHERS.
2) WATERPROOFING TO BE DESIGNED BY OTHERS (CWE CAN PROVIDE A DESIGN IF REQUESTED).
3) EXTEND DRAIN TO SUITABLE DISCHARGE POINT PER CIVIL ENGINEER.
4) DO NOT CONNECT SURFACE DRAINS TO SUBDRAIN SYSTEM.

4
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UNDERLAY SUBDRAIN WITH AND CUT FABRIC BACK FROM
DRAINAGE PANELS AND WRAP FABRIC AROUND PIPE.
COLLECTION DRAIN (TOTAL DRAIN OR EQUIVALENT)
LOCATED AT BASE OF WALL DRAINAGE PANEL PER
MANUFACTURER'S RECOMMENDATIONS.

4

3

6

4

4

4

4

4

4
7

4-INCH PERFORATED PVC PIPE ON TOP OF FOOTING, HOLES
POSITIONED DOWNWARD (SDR 35, SCHEDULE 40, OR EQUIVALENT).
3

4 INCH OPEN-GRADED CRUSHED AGGREGATE.

GEOFARBRIC WRAPPED COMPLETELY AROUND ROCK.

PROPERLY COMPACTED BACKFILL SOIL.

WALL DRAINAGE PANELS (MIRADRAIN OR EQUIVALENT)
PLACED PER MANUFACTURER'S REC'S.

DETAILS:
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tt~tt-1---t SM Light ydlowish-brown, damp, medium dense, very fine- to medium-grained, 
- VERY SIL-TY SANDwith-tr~-gravds. 

- ~ - Boring terminated-at 11.5 feet. No groundwater-or seq>Qge encountered. I I I I I I 

- ~ 
- ~ 

15- ~ 

- ~ 
- ~ 
- ~ 
- ~ 

20- ~ 

- ~ 
- ~ 
- ~ 
- ~ 

25- ~ 

- ~ 
- ~ 
- ~ 
- ~ 

30 ~ 

- ~ otes: 

Symbol Legend 
Groundwater Level During Drilling 

Groundwater Le.el After Drilling 

Apparent Seepage 

No Sample Recovery 

Non-Repre.entative Blow Count 
(roc;ks p=ent) 

DATE: 

BY: 

LA JOLLA 8-WT SUBDMSION 
8280 CALLE DEL CIELO 

LA JOLLA, CALIFORNIA 

JUNE2017 JOBNO.: 2160564.02 

SRD FIGURE NO.: A-2 

1~-trA 
CHIUSTIAN WHEELER. 

ENGINEER.ING 



LOG OF TEST BORING B-3 
Date Logged: 

Logged By: 

Existing Elevation: 

Proposed Elevation: 

0 ~ CL 

5/11/2017 Equipment: Diedrich D-50 

DJF 

111.0 feet 

119.0 feet 

Auger Type: 8 inch Solid Flight 

Drive Type: 140lbs/JO inches 

Depth to Water: Unknown 

SUMMARY OF SUBSURFACE CONDmONS 
(based on Unified Soil Classification System) 

Old Paralic; Deposit!! (Qop): Dark brown, damp, loose, SANDY Cl.A Y, 
mottled, upper 2' moderately weathered. 

Light yellowish,brown, moist, medium dense, very fine- to medium-grained, 
CLAYEY SAND. 

~ I ~-
----... " 

... " 

10- ----

15- ~ 

I 

20- ----

25- ~ 

30 _.__ 

- ~otes: 

SM Light yelloynsh-brown, moist, medium dense, very fine- to medium-grained, 
- VERY SILTY SAW. I 

Light gray, damp, medium dense, very fine- to medium-grained, POORLY 
GRADED 

1

sAND with silt and gravels: 

Grv4'co~ble 1ed i 16 r 1y let.l i i i i i i i i i 
B6ring terminated at 17 feet. No groundwater or seepage encountered. 

' I 

Sample Type and Laboratory Test Legend 
Cal Modified California Sampler C11. Chunk 
SPT Standard Pmetntion Test DR DriT< Ring-
ST Shelby Tube 

MD MDDemity 
SOI Soluble 5ulfateo 
SA Sieve Analyais 
HA Hydrometer 
SJ! Smd Equi..!ent 
Pl Pluticity lndoz 
CP Collapse Potential 

I 
1281Cal I I 

~Cal-+--+--

~ 11 

I 50/5" I Cal"" I I 
i I 50/1" I SPTI I i I i 
I I I I 

DS Di,,,ct.Sh..r 
Con Con,olidatiou 
El l!>pomio.D Inda 
R-Val Resi.tmce Value 
Chi Soluble Chloride, 
Res pH lit Resistivity 
SD Samplo Demq 

I+ 
1---t-

I 
I 

I 
I 

I 

l I 

I 
i I i 

I 
i I i 

I 
i I i 

I I I 

Symbol Legend 
Groundwater Level During Drilling 

LA JOLLA 8-WT SUBDMSION 
8280 CALLE DEL CIELO 1~-trA Groundwater Le.el After Drilling 

Apparent Seepage 

No Sample Recovery 

Non-Repre.entative Blow Count 
(roc;ks p=ent) 

DATE: 

BY: 

JUNE2017 

SRD 

LA JOLLA, CALIFORNIA 

JOBNO.: 2160564.02 CHIUSTIAN WHEELER. 
ENGINEER.ING 

FIGURE NO.: A-3 



LOG OF TEST BORING B-4 
Sample Type and Laboratory Test Legend 

Cal Modified California Sampler C11. Chunk 
SPT Standard Pmetntion Test DR DriT< Ring-
ST Shelby Tube 

Date Logged: 5/11/2017 

DJF 
Equipment: Diedrich D-50 MD MDDemity 

SOI Soluble 5ulfateo 
DS Di,,,ct.Shear 

Logged By: Auger Type: 8 inch Solid Flight SA Sieve Analyais 
Con Con,olidatiou 
El l!>pomio.D Inda 
R-Val Resi.tmce Value 
Chi Soluble Chloride, 
Res pH lit Resistivity 

Existing Elevation: 82.0 feet 

74.0 feet 

Drive Type: 140lbs/JO inches HA Hydrometer 
SJ! Smd Equi..!ent 

Proposed Elevation: Depth to Water: Unknown Pl Pluticity lndoz 
CP Collapse Potontial SD Samplo Demq 

0 

10- ----

4" ot AC. 

SUMMARY OF SUBSURFACE CONDmONS 
(based on Unified Soil Classification System) 

~ SC- ~~~~-+~~.;;;~y I ,, I ~ I I 1,+' ,, 
W - Mbist, !medium dense. l___J_ ---+---+---

• t-- SM Light brown, moist, medium dense, very fine- to medium-f;t'Uned, SIL TY SAND1"13T Cal I 

[i: :1 - . . I I 1+1 
~~. :;:: :i I I I I I 

I 50/4" I Cal I I I I I 
15- ~ 

I ML_ ~-rr~·-,.~--="-~CTAYEYfilLTwUh I I 11 I I I 

11 1 I I I I I I I I I I I I I I I I I I I .501s· I I cal, I I I I I I I I I I I I I I -~ _______ ......... ____________________ ......._. ________________ .....,......._ ......... _... ................................... 
I Boring t~ at 19 feet. No groun~ or ~age encou=d I I I I I I I 20- ----

25- ~ 

30 _.__ 

Symbol Legend 
Groundwater Level During Drilling 

Groundwater Le.el After Drilling 

Apparent Seepage 

No Sample Recovery 

Non-Repre.entative Blow Count 
(roc;ks p=ent) 

DATE: 

BY: 

LA JOLLA 8-WT SUBDMSION 
8280 CALLE DEL CIELO 
LA JOLLA, CALIFORNIA 

JUNE2017 JOBNO.: 2160564.02 

SRD FIGURE NO.: A-4 

CHIUSTIAN WHEELER. 
ENGINEER.ING 
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i5 
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LOG OF TEST BORING B-5 
Date Logged: 

Logged By: 

Existing Elevation: 

Proposed Elevation: 

g g i ~ 
i:: ~ ~ <I) 

; ~ 
t,:, ::i 

SC 

5/11/2017 Equipment: Diedrich D-50 

DJF Auger Type: 8 inch Solid Flight 

73.0 feet Drive Type: 140lbs/JO inches 

70.0 feet Depth to Water: Unknown 

SUMMARY OF SUBSURFACE CONDmONS 
(based on Unified Soil Classification System) 

~icial Fill (Qaf): Brown, clamp, loose to medium dense, very fine- to 
medium-grained,-SANDY CLA-Y. 

Moist, medium dense. 

SC Old Parali1= Dcposi~ {~) : Ormgis~-brown to brown, moist, medium deme1 
very fine- to medium-gained, Ctl YEY SAND, mottled. 

ML Ardath Shale (fa): Yellowish-brown, moist, very stiff, CLAYEY SILT with 
sa1rd, Illo<lerately weathered to 16 feet. 

I 
I 
I 
I 
I 

I 
I 

Sam2lc TTI>C and Laboratory Test Lc~d 
Cal Modified California Sampler CII. Chunk 
SPT Standard Pmetntion Test DR DriT< Rmg-
ST Shelby Tube 

MD MDDemity DS Di,,,ct.Sh..r 

SOI Soluble 5ulfateo Con Con,olidatiou 
SA Sieve ADalyais l!I l!>pomio.D Inda 
HA Hydrometer R-Val Resi.tmce Value 
SJ! Smd Equi..!ent Chi Soluble Chloride, 

Pl Pluticity lndm: Res pH lit Resistivity 
CP Collapse Potential SD Samplo Demq 

~ '? 
~ l ~ ~ i:: .g 

It ~~ jj ~ ~ I 
=--

~ ~ ;~~ ~ ~e <I) is Cl U-

19 Cal 
I 
I 

I 
I 

21 Cal 

34 Cal 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

15 
I 25 I SP'I I I I I I 

20 

25 

30 

~~otes: 

Hard. 
I 
I 
I 

I I I I I I I I I I I I I I I I I 
Boring terminated at 19 feet. No groundwater or seepage encountered. 

Symbol Legend 
Groundwater Level During Drilling 

LA JOLLA 8-WT SUBDMSION 
8280 CALLE DEL CIELO 
LA JOLLA, CALIFORNIA 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I I I I I I I I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~ 
~ 

h 

I 

Groundwater Le.el After Drilling 

Apparent Seepage 

No Sample Recovery 

Non-Repre.entative Blow Count 
roc;ks r=,nt 

DATE: JUNE2017 JOBNO.: 2160564.02 CHIUSTIAN WHEELER. 
ENGINEER.ING 

BY: SRD FIGURE NO.: A-5 
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20 

25 

30 

LOG OF TEST BORING B-6 
Sam2lc TTI>C and Laboratory Test Lc~d 

Cal Modified California Sampler CII. Chunk 
SPT Standard Pmetntion Test DR DriT<Rmg-
ST Shelby Tube 

Date Logged: 5/11/2017 Equipment: Diedrich D-50 MD MDo-ity DS Di,,,ct.Sh..r 

Logged By: DJF Auger Type: 8 inch Solid Flight SOI Soluble 5ulfateo Con Con,olidatiou 
SA Sieve ADalyais l!I l!>pomio.D Inda 

Existing Elevation: 79.0 feet Drive Type: 140lbs/30 inches HA Hydrometer R-Val Resi.tmce Value 
SJ! Smd Equi..!ent Chi Soluble Chloride, 

Proposed Elevation: 93.0 feet Depth to Water: Unknown Pl Pluticity lndm: Res pH lit Resistivity 
CP Collapse Potontial SD Samplo Demq 

g g i ~ '? 
~ l t: ~ 

~ SUMMARY OF SUBSURFACE CONDmONS 
i:: .g 

It 
<I) 

~~ i:: ~ (based on Unified Soil Classification System) jj ~ ~ I ~ <I) =--

~ ~ ;~~ ; ~ ~ is t,:, ::i ~e <I) Q U-

SC ~icial Fill (Qaf): Brown, clamp, loose to medium dense, very fine- to 
medium~ained. CLAYEY SANB with brick and concrete debris., 

SC Old Paralic Deposits (Qop) : Brown to reddish-brown, clamp, mediurii dense, 32 Cal 
very fine- i mC!fium~ned, .Cj YEY SAND. 

2~ Cal 

Fine- to coarse-grainbd at contact. 

CL 19 SPT 

ML­
CL 

Ardath Shale (fa): Greenish-gray, moist, very ~.ISII..TY CLAY, highly 
weathered. 

Light yellowish•brown to light gray, moist, very stiff, CLAYEY SILT/SIT.TY 
CLA Y;-slightly w~hered. H~I+ 

I I I I I I 
Boring terminated at 15 feet. No groundwmr or seiipage encountered. 

I I 

Symbol Legend 
Groundwater Level During Drilling 

LA JOLLA 8-WT SUBDMSION 
8280 CALLE DEL CIELO 

LA JOLLA, CALIFORNIA 

j 28 j !sP'F I 

1~-trA 

~ 
~ 

h 

Groundwater Le.el After Drilling 

Apparent Seepage 

No Sample Recovery 

Non-Repre.entative Blow Count 
roc;ks r=,nt 

DATE: JUNE2017 JOBNO.: 2160564.02 CHIUSTIAN WHEELER. 
ENGINEER.ING 

BY: SRD FIGURE NO.: A-6 
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25 

30 

LOG OF TEST BORING B-7 
Sample Type and Laboratory Test Legend 

Cal Modified California Sampler C11. Chunk 
SPT Standard Pmetntion Test DR DriT< Ring-

Date Logged: 

Logged By: 

Existing Elevation: 

Proposed Elevation: 

g g i ~ 
f:= ~ ~ <I.I 

; ~ 
t,:, ::i 

5/11/2017 Equipment: Diedrich D-50 

DJF Auger Type: 8 inch Solid Flight 

78.0 feet Drive Type: 140lbs/JO inches 

80.0 feet Depth to Water: Unknown 

SUMMARY OF SUBSURFACE CONDmONS 
(based on Unified Soil Classification System) 

~icial Fill (Qaf): Brown, dry, loose to medium dense, very line- to 
medium~ained. CLAYEY SAND with concrete debris in the upper 2 feet. 

Medium dense. 

Old Paralic Deposits (Qop): Reddish-brown to brown,1mo~, dense, very line-

I 

ST Shelby Tube 

MD MDDemity 
SOI Soluble 5ulfateo 
SA Sieve Analyais 
HA Hydrometer 
SJ! Smd Equi..!ent 
Pl Pluticity lndoz 
CP Collapse Potential 

1 14 Cal 

I I 14 

I 

to mediumtgra.ined, CI.:AYEY SAND/SANDY CLAY, mottled. I 
I 38 Cal 

Fine- t!o coarse-grained with gravels at contact. 

DS Di,,,ct.Sh..r 
Con Con,olidatiou 
El l!>pomio.D Inda 
R-Val Resi.tmce Value 
Chi Soluble Chloride, 
Res pH lit Resistivity 
SD Samplo Demq 

A~tb Shale (I'a): Yellowish-brown to light gray, moist, very stiff, CLAYEY j 26 j j sn; j j j I I I I I ,T1f '7 cr yi I I I I I I I I I I I 
Boring terminated af 20 feet. No groundwater or seepage encountered. 

Symbol Legend 
Groundwater Level During Drilling 

Groundwater Le.el After Drilling 

Apparent Seepage 

No Sample Recovery 

Non-Repre.entative Blow Count 
roc;ks r=,nt 

DATE: 

BY: 

LA JOLLA 8-WT SUBDMSION 
8280 CALLE DEL CIELO 

LA JOLLA, CALIFORNIA 

JUNE2017 JOBNO.: 2160564.02 

SRD FIGURE NO.: A-7 

CHIUSTIAN WHEELER. 
ENGINEER.ING 
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LOG OF TEST BORING B-8 
Date Logged: 5/11/2017 Equipment: Diedrich D-50 

Logged By: DJF Auger Type: 8 inch Solid Flight 

Existing Elevation: 83.0 feet Drive Type: 140lbs/30 inches 

Proposed Elevation: 86.0 feet Depth to Water: Unknown 

g 
~ 
i:: 
~ ; 

g i SUMMARY OF SUBSURFACE CONDmONS 

~ (based on Unified Soil Classification System) 
<I) 

~ 
t,:, ::i 

~icial Fill (Qaf): Brown, dry, loose to medium dense, very line- to 
medium-grained, CLAYEY SANl)with gravels and concrete debris. 

Moist, medium dense. 

Brick debris at 5 feet. 

Old Paralic Deposits (Qop): Reddish-brown to brown,1mo~, dense, very line-
to mediu.mtgra.ined, CI.:AYEY SAND/SANDY CLA-Y. 

Light brown, moist, dense, very fine- to medium-grained, SIL TY SAND. 

R.Mdish-brown to light gray~ moist, ~ very .fine- to n;iediilin-grained,~ 

i ring terminated art 4.5 ·fect; Nr groundwatcr or src·encountered. 

Symbol Legend LA JOLLA 8-WT SUBDMSION 
8280 CALLE DEL CIELO Groundwater Level During Drilling 

Groundwater Le.el After Drilling 

Apparent Seepage 
DATE: 

LA JOLLA, CALIFORNIA 

JUNE2017 JOBNO.: 

Sam2lc TTI>C and Laboratory Test Lc~d 
Cal Modified California Sampler CII. Chunk 
SPT Standard Pmetntion Test DR DriT<Rmg-
ST Shelby Tube 

MD MDo-ity DS Di,,,ct.Sh..r 

SOI Soluble 5ulfateo Con Con,olidatiou 
SA Sieve ADalyais l!I l!>pomio.D Inda 
HA Hydrometer R-Val Resi.tmce Value 
SJ! Smd Equi..!ent Chi Soluble Chloride, 

Pl Pluticity lndm: Res pH lit Resistivity 
CP Collapse Potential SD Samplo Demq 

~ "? 
~ l t: ~ ~ i:: .g 

It 
<I) 

~~ ~ 
jj ~ ~ I h =--

~ ~ ;~~ ~ is ~e <I) Q U-

I I 
18 Cal I I 

I I 
I I 

20 Cal I I 
I I 
I I 

44 Cal 

I 
I 
I 
I 

I 
I 
I 
I 

57 Cal 

1~-trA 
2160564.02 CHIUSTIAN WHEELER. 

ENGINEER.ING No Sample Recovery 

Non-Repre.entative Blow Count 
roc;ks r=,nt 

BY: SRD FIGURE NO.: A-8 



0 

LOG OF TEST BORING B-9 
Sam2lc TTI>C and Laboratory Test Lc~d 

Cal Modified California Sampler CII. Chunk 
SPT Standard Pmetntion Test DR DriT<Rmg-

Date Logged: 

Logged By: 

Existing Elevation: 

Proposed Elevation: 

SM 

SC 

... " SM 

... " 

ST Shelby Tube 

5/11/2017 Equipment: Diedrich D-50 MD MDo-ity DS Di,,,ct.Sh..r 

DJF Auger Type: 8 inch Solid Flight 
SOI Soluble 5ulfateo Con Con,olidatiou 
SA Sieve ADalyais l!I l!>pomio.D Inda 

89.0 feet Drive Type: 140lbs/30 inches HA Hydrometer R-Val Resi.tmce Value 
SJ! Smd Equi..!ent Chi Soluble Chloride, 

93.0 feet Depth to Water: Unknown Pl Pluticity lndm: Res pH lit Resistivity 
CP Collapse Potential SD Samplo Demq 

~ "? 
~ l t: ~ 

SUMMARY OF SUBSURFACE CONDmONS 
i:: .g 

It 
<I) 

~~ (based on Unified Soil Classification System) jj ~ ~ I 
=--

~ ~ ;~~ ~ ~e <I) is Cl U-

Tqpll<li,l: Brown, dry, l0011e, very fine-to medium~ed, CLAYEY SAND, 
porous'. I 

Old Paralii;: Deposits (Qop) ~ Brown, moist, very stiff, SANDY CLAY, upper I 33 I Cal I 
12· highly weathered, porous. I I 

I 
Very stiff.. 1' 20 1' C ---4-+-- II', Orang15h-brown, m<;>ist, medium dense, very fine- to medium-grained, ~LA YEY I I 
SAN[!. 

I I I I I 
Light brown to light orangish-brown, moist, dense, very ,fine- to medium-grained, H +-t-- + 

I 
I 

10-----
- SILTYSAND. I 38 I Cal I I I 

,..,.,,~ ...... 
1
~ ......... l ~t-- ~:\~~~.moist,ldense,fiiie-tocoarse-grained,POORLYGRADEDSAND I I I I I I 

I 15-~ 

- ~ 
- ~ 
- ~ 

20- ~ 

- ~ 
- ~ 
- ~ 
- ~ 

25- ~ 

- ~ 
- ~ 
- ~ 
- ~ 

30 ~ 

- ~ otes: 

~Jl~ I I 11 I 

~Jlij I .. I c., I I , I 
I I - B6ring terminated at 16.5 feet. No groundwatct: or seepage encountered.~ I 

I 

Symbol Legend 
Groundwater Level During Drilling 

LA JOLLA 8-WT SUBDMSION 
8280 CALLE DEL CIELO 

LA JOLLA, CALIFORNIA 

I I I I I 

1~-trA 

I 
I 

~ 
~ 

h 

Groundwater Le.el After Drilling 

Apparent Seepage 

No Sample Recovery 

Non-Repre.entative Blow Count 
(roc;ks p=ent) 

DATE: JUNE2017 JOBNO.: 2160564.02 CHIUSTIAN WHEELER. 
ENGINEER.ING 

BY: SRD FIGURE NO.: A-9 
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August 24, 2017

James and Tricia Riha

c/o Beacham Construction Report 2160564.03

405 Via Del Norte

La Jolla, California 92037

Subject: Report of Geotechnical Infiltration Feasibility Study

Proposed Residential Subdivision, 8303 La Jolla Shores Drive, La Jolla, California

References: 1) Christian Wheeler Engineering, Report 2160564.01, Geologic Reconnaissance,

8303 La Jolla Shores Drive, dated January 9, 2017

2) Christensen Engineering & Surveying, Preliminary Grading Plan, 8303 La Jolla Shores

Drive, dated February 3, 2017

Dear Mr. and Mrs. Riha:

In accordance with your request and our proposal dated April 28, 2017, we have prepared this report to

present the results of our geotechnical infiltration feasibility study during the discretionary phase of the

project. In general, the purpose of our investigation was to provide design infiltration rates based on

percolation rates measured in the field. We understand that the subject site will be developed into an eight

unit residential subdivision. We also understand that each lot will be designed to include a dedicated storm

water basin, and two additional basins will be constructed to accommodate storm water runoff originating

from the paved areas of the subdivision.

FINDINGS

SITE DESCRIPTION: The subject site is comprised of three adjacent residential lots identified as

Assessor’s Parcel Numbers 346-250-08 through -10. The lot is located adjacent to and east of Calle Frescota

and south of Calle del Cielo in the La Jolla Shores area of San Diego, California. The site currently

supports a single-story, single-family residence with a garage, storage structures and other normally

associated improvements. Topographically, the site ascends gently from west to east with an approximately

50-foot-high slope along the eastern margin of the site.
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FIELD INVESTIGATION: Our subsurface exploration of the site consisted of nine small-diameter,

geotechnical borings that were advanced using a truck-mounted drill rig between May 11 and May 12,

2017. The borings were advanced to the depths ranging from 11½ feet to 19½ feet below existing grades.

Eleven percolation test borings were also advanced with a truck-mounted drill rig on May 12, 2017, and

were located in areas identified by the project civil engineer as potential storm water infiltration zones. The

percolation test borings were advanced to depths ranging from 5 to 11 feet below existing grades. The

approximate locations of the borings and percolation test borings are shown on Plate No. 1 of this report.

Logs of the explorations are presented in Appendix A of this report. The borings were logged in detail with

emphasis on describing the soil profile.  No evidence of soil contamination was detected within the samples

obtained.

GEOLOGIC SETTING AND SOIL DESCRIPTION: Based upon the findings of our subsurface

explorations, it was determined that the proposed storm water basin locations are underlain by old paralic

deposits, primarily consisting of sandy clays (CL) with lesser amounts of interbedded clayey sand lenses

(SC).

INFILTRATION RATE DETERMINATION

FIELD MEASUREMENTS: Percolation testing was performed on May 15, 2017 in the eleven percolation

test borings that were drilled at the locations of the proposed storm water basins, as directed by the project

Civil Engineer. The seven-inch-diameter borings, designated as PT-1 through PT-11, were drilled to depths

of 5 to 11 feet below existing grade, and cleaned of loose soils. The borings were drilled to the approximate

bottom of the proposed storm water basins. Three-inch diameter perforated pipes were set in the holes and

the pipes were surrounded by ¾-inch gravel to prevent caving. After pipe installation, the test holes were

presoaked.

The field percolation rates were determined the following Monday (two days after pre-soaking) by using the

falling head test method. It should be noted that the water placed within the percolation test borings on the

day the subsurface exploration was conducted did not fully infiltrate by the time of the start of percolation

testing. The initial water level was established by refilling the test holes to near the tops of the proposed storm

water basins. Percolation rates were monitored and recorded every 30 minutes over a period of 6 hours until

the infiltration rates stabilized. Measurements were taken using a water level meter (Solinst, Model 101) with

an accuracy measured to 0.005 foot increments (0.06 inch increments). To account for the use of gravel placed

around the perforated pipe, an adjustment factor of 0.47 was used in the calculation of the percolation and
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infiltration rates. The measured gravel adjusted percolation and calculated infiltration rates are presented in

Table I.

TABLE I: PERCOLATION AND INFILTRATION RATES

Test

No.
Location

Soil Underlying

BMP

Depth of

Testing

Gravel Adjusted

Percolation Rate

Infiltration

Rate

PT-1
West Side of

Lot 5
Old Paralic Deposits 5 feet 0.24 inches per hour 0.00 inches per hour

PT-2
NW Corner

of Lot 6
Old Paralic Deposits 5 feet 0.96 inches per hour 0.04 inches per hour

PT-3
NW Corner

of Lot 7
Old Paralic Deposits 5 feet 0.24 inches per hour 0.01 inches per hour

PT-4
NW Corner

of Lot 8
Old Paralic Deposits 5 feet 0.24 inches per hour 0.01 inches per hour

PT-5
NW Corner

of Lot 8
Old Paralic Deposits 5 feet 0.24 inches per hour 0.01 inches per hour

PT-6
NE Corner

of Lot 1
Old Paralic Deposits 5 feet 0.24 inches per hour 0.01 inches per hour

PT-7
NW Corner

of Lot 2
Old Paralic Deposits 5 feet 0.24 inches per hour 0.01 inches per hour

PT-8
West Side of

Lot 1
Old Paralic Deposits 5 feet 0.24 inches per hour 0.01 inches per hour

PT-9
NW Corner

of Lot 3
Old Paralic Deposits 10 feet 0.48 inches per hour 0.01 inches per hour

PT-

10

SW Corner

of Lot 3
Old Paralic Deposits 10 feet 0.48 inches per hour 0.02 inches per hour

PT-

11

West Side of

Lot 4
Old Paralic Deposits 10.9 feet 1.44 inches per hour 0.03 inches per hour

Infiltration and percolation are two related but different processes describing the movement of moisture

through soil. Infiltration is the downward entry of water into the soil or rock surface and percolation is the

flow (lateral and vertical) of water through soil and porous or fractured rock. The direct measurement yielded

by a percolation test tends to overestimate the infiltration rate, except in cases where a storm water basin or a



CWE 2160564.03 August 24, 2017 Page 4

dry well is similarly dimensioned to the borehole. As such, the measured percolation rates were converted

into infiltration rates using the Porchet Method. The spreadsheet used for the conversion is included in

Appendix C of this report.

The average infiltration rate for the natural soils at a depth of 5 feet below existing grades at locations PT-1

through PT-9 and at depths of 10 and 11 feet below existing grade at locations PT-10 and PT-11 was

approximately 0.01 inches per hour.

FACTOR OF SAFETY: The City of San Diego Storm Water Standards Design Manual states that “a

maximum factor of safety of 2.0 is recommended for infiltration feasibility screening such that an artificially

high factor of safety cannot be used to inappropriately rule out infiltration, unless justified. If the site passes

the feasibility analysis at a factor of safety of 2.0, then infiltration must be investigated, but a higher factor of

safety may be selected at the discretion of the design engineer. Using a FOS of 2.0, an infiltration rate of 0.005

inches per hour can be used for the feasibility analysis for the proposed storm water basins.

The infiltration rate calculated based on the results of the percolation testing is not considered an appreciable

rate of infiltration, which indicates a No Infiltration Condition as an appropriate characterization for the

project site. Also, based on our professional opinion and the findings of the site investigation, the soil

infiltration properties across the areas of the site available for the storm water infiltration are likely to be

uniform.

GEOTECHNICAL CRITERIA FOR STORM WATER BASINS

GENERAL: Based on the current Storm Water Standards, BMP Design Manual, certain geotechnical

criteria need to be addressed when assessing the feasibility and desirability of the use of storm water basins

for a project site. Those criteria, Per Section C.2 of the manual, are addressed below.

C2.1 SOIL AND GEOLOGIC CONDITIONS: Site soil and geologic conditions influence the rate at

which water can physically enter the soils. Based on the conditions observed in our exploratory borings,

the site is underlain by artificial fill and old paralic deposits. As observed within our borings, the artificial

fill consisted of clayey sand/sandy clay (SC/CL) and the old paralic deposits consisted of sandy clay and

clayey sand (CL/SC). Groundwater was not encountered within our subsurface investigation.
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C2.2 SETTLEMENT AND VOLUME CHANGE: Settlement and volume change can occur when water

is introduced below grade. Based upon the soil conditions observed in our borings the artificial fill is

subject to a higher potential for hydro collapse upon wetting, while the potential for hydro-collapse within

the underlying old paralic deposits is considered to be relatively low. This can be mitigated by a

combination of remedial grading and incorporating impermeable liners or cut-off walls. The artificial fill is

comprised of clayey sand/sandy clay (SC/CL) which we believe to have a low to moderate expansive

potential. There is a potential for heaving within the fill when water is introduced.

C2.3 SLOPE STABILITY: Infiltration of water has the potential to increase the risk of failure to nearby

slopes. However, the underlying old paralic deposits are not expected to be prone to slope stability issues

provided sound engineering recommendations and construction practices are followed.

C2.4 UTILITY CONSIDERATIONS: Utilities are either public or private infrastructure components

that include underground pipelines, vaults, and wires/conduit, and above ground wiring and associated

structures. Infiltration of water can pose a risk to subsurface utilities, or geotechnical hazards can occur

within the utility trenches when water is introduced. However, based on the infeasibility of infiltration

within the approximate boundaries of the site, no further utility considerations in relation to storm water

infiltration can be advised at this time.

C2.5 GROUNDWATER MOUNDING: Groundwater mounding occurs when infiltrated water creates

a rise in the groundwater table beneath the facility. Groundwater mounding can affect nearby subterranean

structures and utilities. Based on the anticipated depth to groundwater, the potential for groundwater

mounding is low.

C2.6 RETAINING WALL AND FOUNDATIONS: Infiltration of water can result in potential

increases in lateral pressures and potential reduction in soil strength. Retaining walls and foundations can

be negatively impacted by these changes in soil conditions. This should be taken into account when

designing the storm water basins, retaining walls and foundations for the site. Based on the currently

existing project site conditions and the No Infiltration Condition characterization, no negative impacts

associated with storm water infiltration are anticipated to effect proposed retaining walls and foundations.
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CONCLUSIONS AND RECOMMENDATIONS

Field infiltration rates within the soils below the proposed storm water basins were very low. Using a

factor of safety of 2.0, infiltration rates of 0.005 inches per hour can be used. The infiltration rate of 0.005

inches per hour is not considered an appreciable rate of infiltration, which indicates a No Infiltration

Condition existing at the project site. Based on our professional opinion and the findings of the site

investigation, the soil infiltration properties across the areas of the site available for the storm water

infiltration are likely to be uniform, and as such on-site storm water infiltration should not be considered

under the currently existing site conditions.

It is our professional opinion and judgment that our recommendation that infiltration facilities not be used

to manage storm water discharge is consistent and in accordance with Appendices C and D of the Model

BMP Design Manual San Diego Region (2015). Worksheet C.4-1: Categorization of Infiltration Feasibility

Criteria has been completed and signed for the subject project, and is included in Appendix B of this

report.

It should be noted that it is not our intent to review the civil engineering plans, notes, details, or calculations,

when prepared, to verify that the engineer has complied with any particular storm water design standards. It

is the responsibility of the designer to properly prepare the storm water plan based on the municipal

requirements considering the planned site development and infiltration rates.

LIMITATIONS

The recommendations and opinions expressed in this report reflect our best estimate of the project

requirements based on our limited percolation testing, an evaluation of the subsurface soil conditions

encountered at our subsurface exploration locations and the assumption that the infiltration rates and soil

conditions do not deviate appreciably from those encountered. It should be recognized that the performance

of the infiltration basins may be influenced by undisclosed or unforeseen variations in the soil conditions that

may occur in the intermediate and unexplored areas. Any unusual conditions not covered in this report that

may be encountered during site development should be brought to the attention of the soils engineer so that

they may make modifications if necessary. In addition, this office should be advised of any changes in the

project scope, proposed site grading or storm water basins design so that it may be determined if the

recommendations contained herein are appropriate. This should be verified in writing or modified by a

written addendum.
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If you should have any questions regarding this report, please do not hesitate to contact this office. This

opportunity to be of professional service is sincerely appreciated.

Respectfully submitted,

CHRISTIAN WHEELER ENGINEERING

Daniel B. Adler, RCE #36037 David R. Russell, CEG #2215
ec: : lb@beachamconstruction.com; paul@alcornbenton.com; ceands@aol.com
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Appendix A

Boring Logs



LOG OF TEST BORING B-1 
Date Logged: 5/11/2017 Equipment: Diedrich D-50 

Logged By: DJF Auger Type: 7 inch Hollow Stem 

Existing Elevation: 100.0 feet Drive Type: 140lbs/JO inches 

Proposed Elevation: 110.0 feet Depth to Water: Unknown 

g 
g ~ 

f:= 
i5 ~ 
Iii ; Q 

SUMMARY OF SUBSURFACE CONDmONS 
(based on Unified Soil Classification System) 

0 4" ot AC. 
- - Old Paralic.Deposits (Qop): .Light brown, to yellowish-brown, damp, stiff, 

- - SANDY CLAY, mottled, UPJ,>er J' moderately weathered, porous. 
Expansion Index of 82 (Medium). 

- -
Brown to reddish-brown, moist. 

- -
5- -

- -
- -
- -
- -

10--
- -

Light !irown, moist, bedium dense, very fine- to medium-grained, CLAYEY 
SAND with gravels. 1 1 

- -
- -

... " SM Light brown, moist, medium dense, very fine- to medium-grained, SIL TY SAND 
with trace gtavds, mottled. 1 - -

15--
- -
- -
- -
- -

20- -
- -
- -
- -
- -

25- -
- -
- -
- -
- -

JO--

Notes: ---

I I I 

2 
~ 
~~ 
" 
"" 

. . :•. 

... " 

I I 

SM­
SP 

I I 

Light brown to black, moist, dense, very fine. to =e,grained, P00RL Y 
GRADED SAND-with silt. I 

Boring terminated at 19.5 feei;. No groundwater or seepage encountered. 

I I I I I I I I I I I I I I I I I I 
Symbol Legend LA JOLLA 8-WT SUBDMSION 
Groundwater Level During Drilling 8280 CALLE DEL CIELO 

Groundwater Le.el After Drilling LA JOLLA, CALIFORNIA 

Apparent Seepage 
DATE: AUGUST2017 JOBNO.: 

No Sample Recovery 

Non-Repre.emative Blow Count 
(rock., Dre&ent) 

BY: SRD FIGURE NO.: 

Sam2lc TTI>C and Laboratory Test Lc~d 
Cal Modified California Sampler CII. Chunk 
SPT Standard Pmetntion Test DR DriT<Rmg-
ST Shelby Tube 

MD MDo-ity DS Di,,,ct.Sh..r 

SOI Soluble 5ulfateo Con Con,olidatiou 
SA Sieve ADalyais l!I l!>pomio.D Inda 
HA Hydrometer R-Val Resi.tmce Value 
SJ! Smd Equi..!ent Chi Soluble Chloride, 

Pl Pluticity lndm: Res pH lit Resistivity 
CP Collapse Potential SD Samplo Demq 

~ '? 
~ l t: ~ ~ f:= .g 

It 
<I) 

~~ ~ 
jj ~ ~ I h =--

~ ~ ;~~ ~ ~e <I) is Q U-

.SA 
EI 

18 Cal 
S04 
DS 

14 SPT 
-

27 Cal 11.~ 114.J 

16 Cal 11.9 105,? 

28 Cal 

57 rol ~6.7 J 128.0 

I I I I I I I I I I I I I 

J~~ 
ti!l 

2160564.03 CHIUSTIAN WHEELER. 
ENGINEER.ING 

A-1 



LOG OF TEST BORING B-2 
Sam2lc TTI>C and Laboratory Test Lc~d 

Cal Modified California Sampler CII. Chunk 
SPT Standard Pmetntion Test DR DriT<Rmg-
ST Shelby Tube 

Date Logged: 5/11/2017 Equipment: Diedrich D-50 MD MDo-ity DS Di,,,ct.Sh..r 

Logged By: DJF Auger Type: 7 inch Hollow Stem 
SOI Soluble 5ulfateo Con Con,olidatiou 
SA Sieve ADalyais l!I l!>pomio.D Inda 

Existing Elevation: 108.0 feet Drive Type: 140lbs/JO inches HA Hydrometer R-Val Resi.tmce Value 
SJ! Smd Equi..!ent Chi Soluble Chloride, 

Proposed Elevation: 111.0 feet Depth to Water: Unknown Pl Pluticity lndm: Res pH lit Resistivity 
CP Collapse Potential SD Samplo Demq 

g g 
~ g 
f:= ~ i5 ~ 

Iii ; Q t,:, 

i ~ '? 
~ l t: ~ ~ 

SUMMARY OF SUBSURFACE CONDmONS 
f:= .g 

It 
<I) 

~~ ~ 
(based on Unified Soil Classification System) jj ~ ~ I h <I) =--

~ ~ ;~~ ~ ~ is ::i ~e <I) Q U-
0 3" ot AC. 
- ~ m - ~ 
- ~ ~/,( 

- ~ 

~ - 5- ~ 

- ~ 
- ~ ~ - ~ / '/'. 

- ~ !; 
;;; 

10- ~ 

:-:~.ff - ~ 

CL - Old Paralic.Deposits (Qop): .Dark brown, moist,.stiff, SANDY CLAY, 

I I I I I I I mottled, upper 2' wi;athered ,yith rootlets. I 
-

I 18 I Cal I I I -
GL Light orangis.h-browh to light gray. I I I I I -

I I Cal I I I ~2 

I I I I I 
I I I I I 

¥+Cal I+ SC Light brown, moist, medium dense, very fine- tq me<Jium~ned, CLAYEY 
- SAND·wit~nrace·gravdsl 

tt~tt-1---t SM Light ydlowish-brown, damp, medium dense, very fine- to medium-grained, 
- VERY SIL-TY SANDwith-tr~-gravds. 

- ~ - Boring terminated-at 11.5 feet. No groundwater-or seq>Qge encountered. I I I I I I 

- ~ 
- ~ 

15- ~ 

- ~ 
- ~ 
- ~ 
- ~ 

20- ~ 

- ~ 
- ~ 
- ~ 
- ~ 

25- ~ 

- ~ 
- ~ 
- ~ 
- ~ 

30 ~ 

- ~ otes: 

Symbol Legend 
Groundwater Level During Drilling 

Groundwater Le.el After Drilling 

Apparent Seepage 

No Sample Recovery 

Non-Repre.emative Blow Count 
(rock., Dre&ent) 

DATE: 

BY: 

LA JOLLA 8-WT SUBDMSION 
8280 CALLE DEL CIELO 

LA JOLLA, CALIFORNIA 

AUGUST2017 JOBNO.: 2160564.03 

SRD FIGURE NO.: A-2 

J~~ 
ti!l 

CHIUSTIAN WHEELER. 
ENGINEER.ING 



LOG OF TEST BORING B-3 
Date Logged: 

Logged By: 

Existing Elevation: 

Proposed Elevation: 

0 ~ CL 

5/11/2017 Equipment: Diedrich D-50 

DJF 

111.0 feet 

119.0 feet 

Auger Type: 7 inch Hollow Stem 

Drive Type: 140lbs/30 inches 

Depth to Water: Unknown 

SUMMARY OF SUBSURFACE CONDmONS 
(based on Unified Soil Classification System) 

Old Paralic; Deposit!! (Qop): Dark brown, damp, loose, SANDY Cl.A Y, 
mottled, upper 2' moderately weathered. 

Light yellowish,brown, moist, medium dense, very fine- to medium-grained, 
CLAYEY SAND. 

~ I ~-
----... " 

... " 

10- ----

15- ~ 

I 

20- ----

25- ~ 

30 _.__ 

- ~otes: 

SM Light yelloynsh-brown, moist, medium dense, very fine- to medium-grained, 
- VERY SILTY SAW. I 

Light gray, damp, medium dense, very fine- to medium-grained, POORLY 
GRADED 

1

sAND with silt and gravels: 

Grv4'co~ble 1ed i 16 r 1y let.l i i i i i i i i i 
B6ring terminated at 17 feet. No groundwater or seepage encountered. 

' I 

Sample Type and Laboratory Test Legend 
Cal Modified California Sampler C11. Chunk 
SPT Standard Pmetntion Test DR DriT< Ring-
ST Shelby Tube 

MD MDDemity 
SOI Soluble 5ulfateo 
SA Sieve Analyais 
HA Hydrometer 
SJ! Smd Equi..!ent 
Pl Pluticity lndoz 
CP Collapse Potential 

I 
1281ca1 I I 

~Cal--+--+-15-.2 

~ 11 
13.9 

DS Di,,,ct.Sh..r 
Con Con,olidatiou 
El l!>pomio.D Inda 
R-Val Resi.tmce Value 
Chi Soluble Chloride, 
Res pH lit Resistivity 
SD Samplo Demq 

I I 

'* l---t-
1,~, I 

I 
I 

I 

I 50/5" I Cal"" I I 
i I 50/1" I SPTI I i I i 

I 
i I i 

I 
i I i 

I 
i I i 

I I I I I I I 

Symbol Legend 
Groundwater Level During Drilling 

LA JOLLA 8-WT SUBDMSION 
8280 CALLE DEL CIELO J~~ 

Groundwater Le.el After Drilling 

Apparent Seepage 

No Sample Recovery 

Non-Repre.emative Blow Count 
(rock.. Dre&ent) 

DATE: 

BY: 

LA JOLLA, CALIFORNIA ti!l 
AUGUST2017 JOBNO.: 2160564.03 CHIUSTIAN WHEELER. 

ENGINEER.ING 

SRD FIGURE NO.: A-3 



0 

LOG OF TEST BORING B-4 
Date Logged: 

Logged By: 

Existing Elevation: 

Proposed Elevation: 

5/11/2017 Equipment: Diedrich D-50 

DJF 

82.0 feet 

74.0 feet 

4" ot AC. 

Auger Type: 7 inch Hollow Stem 

Drive Type: 140lbs/JO inches 

Depth to Water: Unknown 

SUMMARY OF SUBSURFACE CONDmONS 
(based on Unified Soil Classification System) 

Sample Type and Laboratory Test Legend 
Cal Modified California Sampler C11. Chunk 
SPT Standard Pmetntion Test DR DriT< Ring-
ST Shelby Tube 

MD MDDemity 
SOI Soluble 5ulfateo 
SA Sieve Analyais 
HA Hydrometer 
SJ! Smd Equi..!ent 
Pl Pluticity lndoz 
CP Collapse Potontial 

DS Di,,,ct.Shear 
Con Con,olidatiou 
El l!>pomio.D Inda 
R-Val Resi.tmce Value 
Chi Soluble Chloride, 
Res pH lit Resistivity 
SD Samplo Demq 

~ S!::- Old Paralic.Deposits (Qop): Brown to re<jdish~brown, dry, loose to medium 

1 1 a7M deµse, very fine- to medium-grained, CLAYEY SAND, mottl~, upper 2' highly ', ', ,' ,' 
~ wciath~ I I I I I _,_ I 18 I Cal 

I 
W - Mbist, !medium dense. l___J_ ---+---+--- l_l_ 

1-- SM Light brown, moist, medium dense, very fine- to medium~ned, SIL TY SAND1"13T Cal 8.8 ,~ 

1i ::1 - . . I I I+ 
I 

I 
I 

{ '. SM_ ~...::;;!rlgny;,h-b.....,.,_fmo.w.,.,,.......,_SILTYSANDH I I I I 
10-= = ;.):·,, ' I 41 I Cal ', ', '1 '1 

= = :,:: : I I I I I 

I 

I 

15- ~ 

- ~ 
- ~ 
- ~ 
- ~ 

20- ~ 

I - ~ 
I - ~ 

- ~ I 
- ~ I 

25- ~ I 
I - ~ 
I - ~ 

- ~ I 
- ~ I 

30 ~ I 
I 

- ~otes: 

I 50/4" I Cal I I I I 
I I I I I I 

ML Ardath Shale (Ta): Light yellowish-brown, moist, hard, CLAYEY Sll. T with 
- sand. 

I 
11 1 

I I I I I I 
I I I I I I I I I I I I I I I I I I I .501s· I I ca1, I I I J 13.2 I 112.6 I I 

Boring tcnhinated at 19 feet. No groundwater or seepage encountered. 

I I I I I I 

Symbol Legend 
Groundwater Level During Drilling 

LA JOLLA 8-WT SUBDMSION 
8280 CALLE DEL CIELO 
LA JOLLA, CALIFORNIA 

I 

I 
I 

I I ins! 

Groundwater Le.el After Drilling 

Apparent Seepage 

No Sample Recovery 

Non-Repre.emative Blow Count 
(rock., Dre&ent) 

DATE: AUGUST2017 JOBNO.: 2160564.03 CHIUSTIAN WHEELER. 
ENGINEER.ING 

BY: SRD FIGURE NO.: A-4 



g 
i5 
Iii 
Q 

20 

25 

30 

LOG OF TEST BORING B-5 
Date Logged: 

Logged By: 

Existing Elevation: 

Proposed Elevation: 

g g i ~ 
i:: ~ ~ <I) 

; ~ 
t,:, ::i 

SC 

SC 

CL 

5/11/2017 Equipment: Diedrich D-50 

DJF Auger Type: 7 inch Hollow Stem 

73.0 feet Drive Type: 140lbs/JO inches 

70.0 feet Depth to Water: Unknown 

SUMMARY OF SUBSURFACE CONDmONS 
(based on Unified Soil Classification System) 

~icial Fill (Qaf): Brown, damp, loose to medium dense, very fine- to 
medium-grained,-SANDY CLA-Y. 

Moist, medium dense. 

Old Parali1= Dcposi~ {~) : Ormgis~-brown to brown, moist, medium deme1 
very fine- to medium-gained, Ctl YEY SAND, mottled. 

Ardath Shale (fa): Yellowish-brown, moist, very stiff, SIL TY CI.A Y with sand, 

I 
I 
I 
I 
I 

I 
moderately weathered to 16 feet. I 

Hard. 

I 
I I I I I I I I I I I I I I I I I 

Boring terminated at 19 feet. No groundwater or seepage encountered. 

Symbol Legend 
Groundwater Level During Drilling 

Groundwater Le.el After Drilling 

Apparent Seepage 
DATE: 

LA JOLLA 8-WT SUBDMSION 
8280 CALLE DEL CIELO 
LA JOLLA, CALIFORNIA 

AUGUST2017 JOBNO.: 

Sam2le TTI>C and Laboratory Test Le~d 
Cal Modified California Sampler CII. Chunk 
SPT Standard Pmetntion Test DR DriT< Rmg-
ST Shelby Tube 

MD MDDemity DS Di,,,ct.Sh..r 

SOI Soluble 5ulfateo Con Con,olidatiou 
SA Sieve ADalyais l!I l!>pomio.D Inda 
HA Hydrometer R-Val Resi.tmce Value 
SJ! Smd Equi..!ent Chi Soluble Chloride, 

Pl Pluticity lndm: Res pH lit Resistivity 
CP Collapse Potential SD Samplo Demq 

~ '? 
~ l ~ ~ ~ i:: .g 

It ~~ ~ 
jj ~ ~ I h =--

~ ~ ;~~ ~ is ~e <I) Cl U-

19 Cal 
I 
I 

I 
I 

21 Cal 

34 Cal 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I I I I I 
I I I I I I 

25 I SP'I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I SA 

I I I I I I I I I PI I 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

2160564.03 CHIUSTIAN WHEELER. 
ENGINEER.ING No Sample Recovery 

Non-Repre.emative Blow Count 
rock.. re&ent 

BY: SRD FIGURE NO.: A-5 



g 
i5 
Iii 
Q 

20 

25 

30 

** 

Sam2le TTI>C and Laboratory Test Le~d 
Cal Modified California Sampler CII. Chunk 
SPT Standard Pmetntion Test DR DriT<Rmg-
ST Shelby Tube 

LOG OF TEST BORING B-6 
Date Logged: 5/11/2017 Equipment: Diedrich D-50 MD MDo-ity DS Di,,,ct.Sh..r 

DJF Auger Type: 7 inch Hollow Stem SOI Soluble 5ulfateo Con Con,olidatiou 
SA Sieve ADalyais l!I l!>pomio.D Inda Logged By: 

79.0 feet Drive Type: 140lbs/30 inches 

93.0 feet Depth to Water: Unknown 

HA Hydrometer R-Val Resi.tmce Value 
SJ! Smd Equi..!ent Chi Soluble Chloride, 

Pl Pluticity lndm: Res pH lit Resistivity 
CP Collapse Potential SD Samplo Demq 

Existing Elevation: 

Proposed Elevation: 

g g i ~ 
f:= ~ ~ <I.I 

; ~ 
t,:, ::i 

~ '? 
~ l t: ~ 

SUMMARY OF SUBSURFACE CONDmONS 
f:= .g 

It 
<I.I 

~~ (based on Unified Soil Classification System) jj ~ ~ I 
=--

~ ~ ;~~ ~ ~e <I.I is Q U-

SC ~icial Fill (Qaf): Brown, damp, loose to medium dense, very fine- to 
medium~ained. CLAYEY SANB with brick and concrete debris., 

CL Old Paralic Deposits (Qop) : Brown to reddish-brown, moist, stiff to very stiff, 32 Cal 10.9 115.2 
SANDY CLAY. I I Expansion Index of 36 (Lbw). 

2~ Cal 15.4 I 112.6 I 
I I 
I I 
I I 

Fine- to coarse-grainbd at contact. 

Ardath Shale (fa): Greenish-gray, moist, very stiff,ISILTY CLAY, highly 19 SPT 
weathered. I I I I I I 

H tt- I+ Light yellowish•brown to light gray, moist, very stiff, CLAYEY SILT/SILTY 
CLA Y;-slightly w~hered. 

I 
Boring terminated at 15 feet. No groundwmr or seepage encountered. 

I I 

Symbol Legend 
Groundwater Level During Drilling 

LA JOLLA 8-WT SUBDMSION 
8280 CALLE DEL CIELO 
LA JOLLA, CALIFORNIA 

I 
j 28 j 

I I I I 
lsP'F I 

J~~ 
ti!l 

~ 
~ 

h 
SA 
EI 

CP 

SA 
PI 

Groundwater Le.el After Drilling 

Apparent Seepage 

No Sample Recovery 

Non-Repre.emative Blow Count 
rock.. re&ent 

DATE: AUGUST2017 JOBNO.: 21605M.03 CHIUSTIAN WHEELER. 
ENGINEER.ING 

BY: SRD FIGURE NO.: A-6 



g 
i5 
Iii 
i:I 

0 

10 

15 

20 

25 

30 

LOG OF TEST BORING B-7 
Date Logged: 

Logged By: 

Existing Elevation: 

Proposed Elevation: 

g g i ~ 
f:= ~ ~ <I.I 

; ~ 
t,:, ::i 

5/11/2017 Equipment: Diedrich D-50 

DJF 

78.0 feet 

80.0 feet 

Auger Type: 7 inch Hollow Stem 

Drive Type: 140lbs/30 inches 

Depth to Water: Unknown 

SUMMARY OF SUBSURFACE CONDmONS 
(based on Unified Soil Classification System) 

~icial Fill (Qaf): Brown, dry, medium stiff~ SANDY CI.A Y with concrete 

Sample Type and Laboratory Test Legend 
Cal Modified California Sampler C11. Chunk 
SPT Standard Pmetntion Test DR DriT< Ring-
ST Shelby Tube 

MD MDDemity 
SOI Soluble 5ulfateo 
SA Sieve Analyais 
HA Hydrometer 
SJ! Smd Equi..!ent 
Pl Pluticity lndoz 
CP Collapse Potential 

DS Di,,,ct.Sh..r 
Con Con,olidatiou 
l!I l!>pomio.D Inda 
R-Val Resi.tmce Value 
Chi Soluble Chloride, 
Res pH lit Resistivity 
SD Samplo Demq 

SA 
debris in the upper·2 feet. 1 I I 
~pansion Index of 58 (Medium)_.__ I I S~4 I DS 

Stiff. I 14 

114 

Cal 

I 
Old Paralic Deposits (Qop): Reddish-brown to brown,1mo~, very stiff to stiff, 
SANDY-CLA"Y;-mottled. I I I I I 

38 Cal I I 15.0 1117.4 I SA 

I I I I PI 

I I I I 
I I I I 
I I I I 
I I I I 
I I I I 

Fine- t!o coarse-grained with gravels at contact. 

A~tb Shale (I'a): Y cllowish-brown to light gray, moist, very stiff, CLAYEY j 26 j j sn; j j j I I I I I ,T1f '7 er Yi I I I I I I I I I I I 
Boring terminated at 20 feet. No groundwater or seepage encountered. 

I 

Symbol Legend 
Groundwater Level During Drilling 

Groundwater Le.el After Drilling 

Apparent Seepage 

No Sample Recovery 

Non-Repre.emative Blow Count 
rock.. re&ent 

DATE: 

BY: 

LA JOLLA 8-WT SUBDMSION 
8280 CALLE DEL CIELO 

LA JOLLA, CALIFORNIA 

AUGUST2017 JOBNO.: 2160564.03 

SRD FIGURE NO.: A-7 

CHIUSTIAN WHEELER. 
ENGINEER.ING 
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LOG OF TEST BORING B-8 
Date Logged: 5/11/2017 Equipment: Diedrich D-50 

Logged By: DJF Auger Type: 7 inch Hollow Stem 

Existing Elevation: 83.0 feet Drive Type: 140lbs/30 inches 

Proposed Elevation: 86.0 feet Depth to Water: Unknown 

g 
~ 
i:: 
~ ; 

g i SUMMARY OF SUBSURFACE CONDmONS 

~ (based on Unified Soil Classification System) 
<I) 

~ 
t,:, ::i 

~icial Fill (Qaf): Brown, dry, loose to medium dense, very line- to 
medium-grained, CLAYEY SANl)with gravels and concrete debris. 

Moist, medium dense. 

Brick debris at 5 feet. 

Old Paralic Deposits (Qop): Reddish-brown to brown,1mo~, dense, very line-
to mediu.mtgra.ined, CI.:AYEY SAND/SANDY CLA-Y. 

Light brown, moist, dense, very fine- to medium-grained, SIL TY SAND. 

R.Mdish-brown to light gray~ moist, ~ very .fine- to n;iediilin-graincd,~ 

i ring terminated art 4.5 ·fect; Nr groundwatcr or src·encountered. 

Symbol Legend LA JOLLA 8-WT SUBDMSION 
8280 CALLE DEL CIELO Groundwater Level During Drilling 

Groundwater Le.el After Drilling 

Apparent Seepage 
DATE: 

LA JOLLA, CALIFORNIA 

AUGUST2017 JOBNO.: 

Sam2lc TTI>C and Laboratory Test Lc~d 
Cal Modified California Sampler CII. Chunk 
SPT Standard Pmetntion Test DR DriT<Rmg-
ST Shelby Tube 

MD MDo-ity DS Di,,,ct.Sh..r 

SOI Soluble 5ulfateo Con Con,olidatiou 
SA Sieve ADalyais l!I l!>pomio.D Inda 
HA Hydrometer R-Val Resi.tmce Value 
SJ! Smd Equi..!ent Chi Soluble Chloride, 

Pl Pluticity lndm: Res pH lit Resistivity 
CP Collapse Potential SD Samplo Demq 

~ "? 
~ l t: ~ ~ i:: .g 

It 
<I) 

~~ ~ 
jj ~ ~ I h =--

~ ~ ;~~ ~ is ~e <I) Q U-

I I 
18 Cal I I 

I I 
I I 

20 Cal I I 
I I 
I I 

44 Cal 

I 
I 
I 
I 

I 
I 
I 
I 

57 Cal 

J~~ 
ti!l 

2160564.03 CHIUSTIAN WHEELER. 
ENGINEER.ING No Sample Recovery 

Non-Repre.emative Blow Count 
rock.. re&ent 

BY: SRD FIGURE NO.: A-8 



LOG OF TEST BORING B-9 
Sam2lc TTI>C and Laboratory Test Lc~d 

Cal Modified California Sampler CII. Chunk 
SPT Standard Pmetntion Test DR DriT<Rmg-
ST Shelby Tube 

Date Logged: 5/11/2017 Equipment: Diedrich D-50 MD MDo-ity DS Di,,,ct.Sh..r 

Logged By: DJF Auger Type: 7 inch Hollow Stem SOI Soluble 5ulfateo Con Con,olidatiou 
SA Sieve ADalyais l!I l!>pomio.D Inda 

Existing Elevation: 89.0 feet Drive Type: 140lbs/30 inches HA Hydrometer R-Val Resi.tmce Value 
SJ! Smd Equi..!ent Chi Soluble Chloride, 

Proposed Elevation: 93.0 feet Depth to Water: Unknown Pl Pluticity lndm: Res pH lit Resistivity 
CP Collapse Potential SD Samplo Demq 

~ "? 
~ l t: ~ ~ 

SUMMARY OF SUBSURFACE CONDmONS 
i:: .g 

It 
<I) 

~~ ~ 
(based on Unified Soil Classification System) jj ~ ~ I h =--

~ ~ ;~~ ~ ~e <I) is Cl U-
0 SM Tqpll<li,l: Brown, dry, l0011e, very fine-to medium~ed, CLAYEY SAND, 

porous'. I 

Old Paralii;: Deposits (Qop) ~ Brown, moist, very stiff, SANDY CLAY, upper I I I 
12· highly weathered, porous. j 33 Cal I SA 

10-----

15-~ 

- ~ I 

- ~ 
- ~ 

20- ~ 

- ~ 
- ~ 
- ~ 
- ~ 

25- ~ 

- ~ 
- ~ 
- ~ 
- ~ 

30 ~ 

- ~otes: 

... " 

... " 

;;~~-~--~~w~,.-OAYBY I ~ I C I I B.I IVJ I 

Light brown to light orangish-brown, moist, dense, very fine- to medium-grained,H __l_J_ + 
- SILTYSAND. Ti I 38 I Cal I I 9.2 ~11.9 I 

Li_ght ~rowln, moist,ldense, fiii.e-to coarse-grained, POORLY GRADED SAND I I I I I 
with silt. I I I I I 

I I 11 I 

I 64 I r~, I I i I 

SC 

SM 

I - B6ring terminated at 16.5 feet. No groundwatct: or seepage encountered. 

I 
I I I I I I 

Symbol Legend LA JOLLA 8-WT SUBDMSION 
8280 CALLE DEL CIELO Groundwater Level During Drilling 

LA JOLLA, CALIFORNIA 
J~~ 
ti!l 

I 
I 
I 

I 

I 
I 
I 

Groundwater Le.el After Drilling 

Apparent Seepage 

No Sample Recovery 

Non-Repre.emative Blow Count 
(rock., Dre&ent) 

DATE: AUGUST2017 JOBNO.: 2160564.03 CHIUSTIAN WHEELER. 
ENGINEER.ING 

BY: SRD FIGURE NO.: A-9 
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Appendix C: Geotechnical and Groundwater Investigation
Requirements

Storm Water Standards
Part 1: BMP Design
Manual
January 2016 Edition

Storm Water Standards
Part 1: BMP Design
Manual
January 2016 Edition

Categorization of Infiltration Feasibility Condition Worksheet C.4-1

Part 1 - Full Infiltration Feasibility Screening Criteria
Would infiltration of the full design volume be feasible from a physical perspective without any
undesirable consequences that cannot be reasonably mitigated?

Criteria Screening Question Yes No

1

Is the estimated reliable infiltration rate below proposed facility locations
greater than 0.5 inches per hour? The response to this Screening Question
shall be based on a comprehensive evaluation of the factors presented in
Appendix C.2 and Appendix D.

X

Provide basis:

An infiltration rate assessment has been performed for the soils beneath the area of the proposed on-
site storm water infiltration basins as presented in the Report of Geotechnical Infiltration Feasibility
Study (CWE 2160564.03). The measured percolation rates were converted to infiltration rates using
the Porchet Method. The City of San Diego Storm Water Standards BMP Design Manual states that
“a maximum factor of safety (FOS) of 2.0 is recommended for infiltration feasibility screening such
that an artificially high factor of safety cannot be used to inappropriately rule out infiltration, unless
justified.” Using a FOS of 2.0, the average infiltration rate for the soils below the proposed storm
water basins was 0.006 inches per hour.

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc.
Provide narrative discussion of study/data source applicability.

2

Can infiltration greater than 0.5 inches per hour be allowed without
increasing risk of geotechnical hazards (slope stability, groundwater
mounding, utilities, or other factors) that cannot be mitigated to an
acceptable level? The response to this Screening Question shall be based
on a comprehensive evaluation of the factors presented in Appendix C.2.

X

Provide basis:

An infiltration rate assessment has been performed for the subject site. Based on the underlying soil
conditions and our recommendations presented in our report, we anticipate that infiltration greater
than 0.5 inches per hour can be allowed without increasing risk of geologic hazards that cannot be
mitigated to an acceptable level.

Worksheet C.4-1: Categorization of Infiltration Feasibility Condition



Appendix C: Geotechnical and Groundwater Investigation
Requirements

Storm Water Standards
Part 1: BMP Design
Manual
January 2016 Edition

Storm Water Standards
Part 1: BMP Design
Manual
January 2016 Edition

Worksheet C.4-1 Page 2 of
4

Criteria Screening Question Yes No

3

Can infiltration greater than 0.5 inches per hour be allowed without
increasing risk of groundwater contamination (shallow water table, storm
water pollutants or other factors) that cannot be mitigated to an acceptable
level? The response to this Screening Question shall be based on a
comprehensive evaluation of the factors presented in Appendix C.3.

X

Provide basis:

An infiltration rate assessment has been performed for the subject site. Based on the underlying soil
conditions and our recommendations presented in our report, we anticipate that infiltration greater
than 0.5 inches per hour can be allowed without increasing risk of groundwater contamination that
cannot be mitigated to an acceptable level. The seasonal high groundwater table is estimated to be at
greater than 30 feet below existing grades.

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc.
Provide narrative discussion of study/data source applicability.

4

Can infiltration greater than 0.5 inches per hour be allowed without
causing potential water balance issues such as change of seasonality of
ephemeral streams or increased discharge of contaminated groundwater to
surface waters? The response to this Screening Question shall be based on
a comprehensive evaluation of the factors presented in Appendix C.3.

X

Provide basis:

There does not appear to be a high risk of causing potential water balance issues such as change of
seasonality of ephemeral streams or increased discharge of contaminated groundwater to surface
waters by allowing infiltration greater than 0.5 inches per hour.

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc.
Provide narrative discussion of study/data source applicability.Part 1
Result*

If all answers to rows 1 - 4 are “Yes” a full infiltration design is potentially feasible.
The feasibility screening category is Full Infiltration

If any answer from row 1-4 is “No”, infiltration may be possible to some
extent but would not generally be feasible or desirable to achieve a “full
infiltration” design. Proceed to Part 2

*To be completed using gathered site information and best professional judgment considering the definition of
MEP in the MS4 Permit. Additional testing and/or studies may be required by City Engineer to substantiate
findings.



Appendix C: Geotechnical and Groundwater Investigation
Requirements

Storm Water Standards
Part 1: BMP Design
Manual
January 2016 Edition

Storm Water Standards
Part 1: BMP Design
Manual
January 2016 Edition

Worksheet C.4-1 Page 3 of
4Part 2 – Partial Infiltration vs. No Infiltration Feasibility Screening Criteria

Would infiltration of water in any appreciable amount be physically feasible without any
negative consequences that cannot be reasonably mitigated?

Criteria Screening Question Yes No

5

Do soil and geologic conditions allow for infiltration in any appreciable
rate or volume? The response to this Screening Question shall be based
on a comprehensive evaluation of the factors presented in Appendix C.2
and Appendix D.

X

Provide basis:

An infiltration rate assessment has been performed for the soils beneath the area of the proposed
biofiltration basins as presented in the Report of Geotechnical Infiltration Feasibility Study (CWE
2160564.03). The measured percolation rates were converted to infiltration rates using the Porchet
Method. The City of San Diego Storm Water Standards BMP Design Manual states that “a maximum
factor of safety (FOS) of 2.0 is recommended for infiltration feasibility screening such that an
artificially high factor of safety cannot be used to inappropriately rule out infiltration, unless
justified.” Using a FOS of 2.0, an infiltration rate of 0.006 inches per hour can be used for the
feasibility analysis for the proposed biofiltration basins. The estimated design infiltration rate is less
than 0.01 inches per hour, which is not considered an appreciable rate or volume.

6

Can Infiltration in any appreciable quantity be allowed without
increasing risk of geotechnical hazards (slope stability, groundwater
mounding, utilities, or other factors) that cannot be mitigated to an
acceptable level? The response to this Screening Question shall be based
on a comprehensive evaluation of the factors presented in Appendix C.2.

X

Provide basis:

An infiltration rate assessment has been performed for the subject site. Based on the underlying soil
conditions and our recommendations presented in our report, we anticipate that infiltration in any
appreciable quantity can be allowed without increasing risk of geologic hazards that cannot be
mitigated to an acceptable level.

C.2.2 The underlying old paralic deposits are not expected to be prone to hydro collapse,
consolidation or heave to a degree that cannot be mitigated.
C.2.3 The underlying old paralic deposits are not expected to be prone to slope stability issues
provided sound engineering recommendations and construction practices are followed.
C.2.4 Vertical liners could be used to prevent lateral migration into nearby utility trenches.
C.2.5 Groundwater mounding is not expected to be a concern.
C.2.6 Where biofiltration basins are located within 10 feet of a structure or retaining walls cut-off
wall could be constructed around the perimeter of the basins.



Appendix C: Geotechnical and Groundwater Investigation
Requirements

Storm Water Standards
Part 1: BMP Design
Manual
January 2016 Edition

Storm Water Standards
Part 1: BMP Design
Manual
January 2016 Edition

Worksheet C.4-1 Page 4 of
4

Criteria Screening Question Yes No

7

Can Infiltration in any appreciable quantity be allowed without posing
significant risk for groundwater related concerns (shallow water table,
storm water pollutants or other factors)? The response to this Screening
Question shall be based on a comprehensive evaluation of the factors
presented in Appendix C.3.

X

Provide basis:

An infiltration rate assessment has been performed for the subject site. Based on the underlying soil
conditions and our recommendations presented in our report, we anticipate that an infiltration rate
of 0.006 inches per hour can be allowed without increasing risk of groundwater contamination that
cannot be mitigated to an acceptable level. The seasonal high groundwater table is estimated to be at
greater than 30 feet below existing grades.
C.3.1 We have no knowledge of groundwater or soil contamination onsite or down-gradient from
the site.
C.3.2 The seasonal high groundwater table is estimated to be at greater than 30 feet below existing
grade.
C.3.3 No existing wellheads are known within the vicinity of the subject site.
C.3.4 We have no knowledge of a previous industrial use.

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc.
Provide narrative discussion of study/data source applicability and why it was not feasible to
mitigate low infiltration rates.

8
Can infiltration be allowed without violating downstream water
rights? The response to this Screening Question shall be based on a
comprehensive evaluation of the factors presented in Appendix C.3.

X

Provide basis:

We did not perform a study regarding water rights. However, these rights are not typical in the San
Diego area.

Part 2
Result*

If all answers from row 1-4 are yes then partial infiltration design is potentially
feasible. The feasibility screening category is Partial Infiltration.
If any answer from row 5-8 is no, then infiltration of any volume is considered to
be infeasible within the drainage area. The feasibility screening category is No
Infiltration.

N
o

In
fi

ltr
at

io
n

*To be completed using gathered site information and best professional judgment considering the definition of
MEP in the MS4 Permit. Additional testing and/or studies may be required by City Engineer to substantiate
findings



Appendix C
Porchet Method- Percolation to Infiltration Conversion

Spreadsheet
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August 24, 2017 

James and Tricia Riha 

cl o Beacham Construction 

405 Via Del Norte 

La Jolla, California 92037 

w 
C HRISTIAN WHEELER. 

ENGINEER. I NG 

Subject: Report of Geotechnical Infiltration Feasibility Study 

Report 2160564.03 

Proposed Residential Subdivision, 8303 La Jolla Shores Drive, La Jolla, California 

References: 1) Christian Wheeler Engineering, Report 2160564.01, Geologic Reconnaissance, 

8303 La Jolla Shores Drive, dated January 9, 2017 

2) Christensen Engineering & Surveying, Preliminary Grading Plan, 8303 La Jolla Shores 

Drive, dated February 3, 2017 

Dear Mr. and Mrs. Riha: 

In accordance with your request and our proposal dated April 28, 2017, we have prepared this report to 

present the results of our geotechnical infiltration feasibility study during the discretionary phase of the 

project. In general , the purpose of our investigation was to provide design infiltration rates based on 

percolation rates measured in the field. We understand that the subject site will be developed into an eight 

unit residential subdivision. We also understand that each lot will be designed to include a dedicated storm 

water basin, and two additional basins w ill be constructed to accommodate storm water runoff originating 

from the paved areas of the subdivision. 

FINDINGS 

SITE DESCRIPTION: The subject site is comprised of three adjacent residential lots identified as 

Assessor's Parcel N umbers 346-250-08 through -10. The lot is located adjacent to and east of Calle Frescota 

and south of Calle de! Cielo in the La Jolla Shores area of San D iego, Californ ia. The site currently 

supports a single-story, single-family residence with a garage, storage structures and other normally 

associated improvements. Topographically, the site ascends gently from west to east with an approximately 

SO-foot-high slope along the eastern margin of the site. 

398 0 H o m e Ave nu e + Sa n Di ego , CA 9 2 10 5 + 6 1 9 - 550 - 1 700 + F A X 6 19 - 550 - 1 70 1 



CWE 2160564.03 August 24, 2017 Page2 

FIELD INVESTIGATION: Our subsurface exploration of the site consisted of nine small-diameter, 

geotechnical borings that were advanced using a truck-mounted drill rig between May 11 and May 12, 

2017. The borings were advanced to the depths ranging from 111h feet to 191h feet below existing grades. 

Eleven percolation test borings were also advanced with a truck-mounted drill rig on May 12, 2017, and 

were located in areas identified by the project civil engineer as potential storm water infiltration zones. The 

percolation test borings were advanced to depths ranging from 5 to 11 feet below existing grades. The 

approximate locations of the borings and percolation test borings are shown on Plate No. 1 of this report. 

Logs of the explorations are presented in Appendix A of this report. The borings were logged in detail with 

emphasis on describing the soil profile. No evidence of soil contamination was detected within the samples 

obtained. 

GEOLOGIC SETTING AND SOIL DESCRIPTION: Based upon the findings of our subsurface 

explorations, it was determined that the proposed storm water basin locations are underlain by old paralic 

deposits, primarily consisting of sandy clays (CL) with lesser amounts of interbedded clayey sand lenses 

(SC). 

INFILTRATION RATE DETERMINATION 

FIELD MEASUREMENTS: Percolation testing was performed on May 15, 2017 in the eleven percolation 

test borings that were drilled at the locations of the proposed storm water basins, as directed by the project 

Civil Engineer. The seven-inch-diameter borings, designated as PT-1 through PT-11, were drilled to depths 

of 5 to 11 feet below existing grade, and cleaned of loose soils. The borings were drilled to the approximate 

bottom of the proposed storm water basins. Three-inch diameter perforated pipes were set in the holes and 

the pipes were surrounded by ~-inch gravel to prevent caving. After pipe installation, the test holes were 

presoaked 

The field percolation rates were determined the following Monday (two days after pre-soaking) by using the 

falling head test method. It should be noted that the water placed within the percolation test borings on the 

day the subsurface exploration was conducted did not fully infiltrate by the time of the start of percolation 

testing. The initial water level was established by refilling the test holes to near the tops of the proposed storm 

water basins. Percolation rates were monitored and recorded every 30 minutes over a period of 6 hours until 

the infiltration rates stabilized. Measurements were taken using a water level meter (Solinst, Model 101} with 

an accuracy measured to 0.005 foot increments (0.06 inch increments). To account for the use of gravel placed 

around the perforated pipe, an adjustment factor of 0.47 was used in the calculation of the percolation and 
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infiltration rates. The measured gravel adjusted percolation and calculated infiltration rates are presented in 

Table I. 

TABLE I: PERCOLATION AND INFILTRATION RATES 

Test Soil Underlying Depth of Gravel Adjusted Infiltration 
Location 

No. BMP Testing Percolation Rate Rate 

West Side of 
PT-1 0 Id Paralic Deposits 5 feet 0.24 inches per hour 0.00 inches per hour 

LotS 

NW Comer 
PT-2 Old Paralic Deposits 5 feet 0. 96 inches per hour 0.04 inches per hour 

of Lot 6 

NWComer 
PT-3 0 Id Paralic Deposits 5 feet 0.24 inches per hour 0.01 inches per hour 

of Lot 7 

NW Comer 
PT-4 Old Paralic Deposits 5 feet 0.24 inches per hour 0.01 inches per hour 

of Lot 8 

NW Comer 
PT-5 Old Paralic Deposits 5 feet 0.24 inches per hour 0.01 inches per hour 

of Lot 8 

NE Comer 
PT-6 Old Paralic Deposits 5 feet 0.24 inches per hour 0.01 inches per hour 

of Lot 1 

NW Comer 
PT-7 Old Paralic Deposits 5 feet 0.24 inches per hour 0.01 inches per hour 

of Lot 2 

West Side of 
PT-8 Old Paralic Deposits 5 feet 0.24 inches per hour 0.01 inches per hour 

Lot 1 

NW Comer 
PT-9 Old Paralic Deposits 10 feet 0.48 inches per hour 0.01 inches per hour 

of Lot 3 

PT- SW Corner 
Old Paralic Deposits 10 feet 0.48 inches per hour 0.02 inches per hour 

10 of Lot 3 

PT- West Side of 
0 Id Paralic Deposits 10.9 feet 1.44 inches per hour 0.03 inches per hour 

11 Lot4 

Infiltration and percolation are two related but different processes describing the movement of moisture 

through soil. Inf"tltration is the downward entry of water into the soil or rock surface and percolation is the 

flow Qateral and vertical) of water through soil and porous or fractured rock. The direct measurement yielded 

by a percolation test tends to overestimate the infiltration rate, except in cases where a storm water basin or a 
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dry well is similarly dimensioned to the borehole. As such, the measured percolation rates were converted 

into infiltration rates using the Porchet Method. The spreadsheet used for the conversion is included in 

Appendix C of this report. 

The average infiltration rate for the natural soils at a depth of 5 feet below existing grades at locations PT-1 

through PT-9 and at depths of 10 and 11 feet below existing grade at locations PT-10 and PT-11 was 

approximately 0.01 inches per hour. 

FACTOR OF SAFETY: The City of San Diego Storm Water Standards Design Manual states that "a 

maximum factor of safety of 2.0 is recommended for infiltration feasibility screening such that an artificially 

high factor of safety cannot be used to inappropriately rule out infiltration, unless justified. If the site passes 

the feasibility analysis at a factor of safety of 2.0, then infiltration must be investigated, but a higher factor of 

safety may be selected at the discretion of the design engineer. Using a FOS of 2.0, an infiltration rate of 0.005 

inches per hour can be used for the feasibility analysis for the proposed storm water basins. 

The infiltration rate calculated based on the results of the percolation testing is not considered an appreciable 

rate of infiltration, which indicates a No Infiltration Condition as an appropriate characterization for the 

project site. Also, based on our professional opinion and the findings of the site investigation, the soil 

infiltration properties across the areas of the site available for the storm water infiltration are likely to be 

uniform. 

GEOTECHNICAL CRITERIA FOR STORM WATER BASINS 

GENERAL: Based on the current Storm Water Standards, BMP Design Manual, certain geotechnical 

criteria need to be addressed when assessing the feasibility and desirability of the use of storm water basins 

for a project site. Those criteria, Per Section C.2 of the manual, are addressed below. 

C2.t SOIL AND GEOLOGIC CONDITIONS: Site soil and geologic conditions influence the rate at 

which water can physically enter the soils. Based on the conditions observed in our exploratory borings, 

the site is underlain by artificial fill and old paralic deposits. As observed within our borings, the artificial 

fill consisted of clayey sand/sandy clay (SC/CL) and the old paralic deposits consisted of sandy clay and 

clayey sand (CL/SC). Groundwater was not encountered within our subsurface investigation. 
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C2.2 SETILEMENT AND VOLUME CHANGE: Settlement and volume change can occur when water 

is introduced below grade. Based upon the soil conditions observed in our borings the artificial fill is 

subject to a higher potential for hydro collapse upon wetting, while the potential for hydro-collapse within 

the underlying old paralic deposits is considered to be relatively low. This can be mitigated by a 

combination of remedial grading and incorporating impermeable liners or cut-off walls. The artificial fill is 

comprised of clayey sand/sandy clay (SC/CL) which we believe to have a low to moderate expansive 

potential. There is a potential for heaving within the fill when water is introduced. 

C2.3 SLOPE STABILITY: Infiltration of water has the potential to increase the risk of failure to nearby 

slopes. However, the underlying old paralic deposits are not expected to be prone to slope stability issues 

provided sound engineering recommendations and construction practices are followed. 

C2.4 UTILITY CONSIDERATIONS: Utilities are either public or private infrastructure components 

that include underground pipelines, vaults, and wires/ conduit, and above ground wiring and associated 

structures. Infiltration of water can pose a risk to subsurface utilities, or geotechnical hazards can occur 

within the utility trenches when water is introduced. However, based on the infeasibility of infiltration 

within the approximate boundaries of the site, no further utility considerations in relation to storm water 

infiltration can be advised at this time. 

C2.5 GROUNDWATER MOUNDING: Groundwater mounding occurs when infiltrated water creates 

a rise in the groundwater table beneath the facility. Groundwater mounding can affect nearby subterranean 

structures and utilities. Based on the anticipated depth to groundwater, the potential for groundwater 

mounding is low. 

C2.6 RETAINING WALL AND FOUNDATIONS: Infiltration of water can result in potential 

increases in lateral pressures and potential reduction in soil strength. Retaining walls and foundations can 

be negatively impacted by these changes in soil conditions. This should be taken into account when 

designing the storm water basins, retaining walls and foundations for the site. Based on the currently 

existing project site conditions and the No Infiltration Condition characterization, no negative impacts 

associated with storm water infiltration are anticipated to effect proposed retaining walls and foundations. 



CWE 2160564.03 August 24, 2017 

CONCLUSIONS AND RECOMMENDATIONS 

Page6 

Field infiltration rates within the soils below the proposed storm water basins were very low. Using a 

factor of safety of 2.0, infiltration rates of 0.005 inches per hour can be used. The infiltration rate of 0.005 

inches per hour is not considered an appreciable rate of infiltration, which indicates a No Infiltration 

Condition existing at the project site. Based on our professional opinion and the findings of the site 

investigation, the soil infiltration properties across the areas of the site available for the storm water 

infiltration are likely to be uniform, and as such on-site storm water infiltration should not be considered 

under the currently existing site conditions. 

It is our professional opinion and judgment that our recommendation that infiltration facilities not be used 

to manage storm water discharge is consistent and in accordance with Appendices C and D of the Model 

BMP Design Manual San Diego Region (2015). Worksheet C.4-1: Categorization of Infiltration Feasibility 

Criteria has been completed and signed for the subject project, and is included in Appendix B of this 

report. 

It should be noted that it is not our intent to review the civil engineering plans, notes, details, or calculations, 

when prepared, to verify that the engineer has complied with any particular storm water design standards. It 

is the responsibility of the designer to properly prepare the storm water plan based on the municipal 

requirements considering the planned site development and infiltration rates. 

LIMITATIONS 

The recommendations and opinions expressed in this report reflect our best estimate of the project 

requirements based on our limited percolation testing, an evaluation of the subsurface soil conditions 

encountered at our subsurface exploration locations and the assumption that the infiltration rates and soil 

conditions do not deviate appreciably from those encountered. It should be recognized that the performance 

of the infiltration basins may be influenced by undisclosed or unforeseen variations in the soil conditions that 

may occur in the intermediate and unexplored areas. Any unusual conditions not covered in this report that 

may be encountered during site development should be brought to the attention of the soils engineer so that 

they may make modifications if necessary. In addition, this office should be advised of any changes in the 

project scope, proposed site grading or storm water basins design so that it may be determined if the 

recommendations contained herein are appropriate. This should be verified in writing or modified by a 

written addendum. 
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If you should have any questions regarding this report, please do not hesitate to contact this office. This 

opportunity to be of professional service is sincerely appreciated. 

Respectfully submitted, 

CHRISTIAN WHEELER ENGINEERING 

flft~#3W37 
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Appendix A 

Boring Logs 



LOG OF TEST BORING B-1 
Date Logged: 5/ JJ/ 2017 Equipment: Diedrich D-50 

Logged By: DJF Auger Type: 7 inch Hollow Stem 

Existing Elevation: 100.0 feet Drive Type: I 40lbs/30 inches 

Proposed Elevation: 110.0 feet Depth to Water: Unknown 

g 
z 

~ 0 
~ 

E:: < > "-- LI< 1-:--l ,-l 
0 w 

0 

--
- -
- -
- ,-

5 - ,-

- -
- ,-

- -
- -

JO - -
- -
- -
- -
- -

15 - -

- -

- -
- -

- -

20 - -
- ,-

- -
- -
- ,-

25 - -
- -
- -

- -
- -

30--

Notes: 

** 

CL 

Cl 

SC 

SM 

SM­
SP 

4" of AC. 

SUMMARY OF SUBSURFACE CONDITIONS 
(based on Unified Soil Classification System) 

O ld Paralic Deeosits (Qoe): Light brown to yellowish-brown, damp, stiff, 
SANDY CLAY, mottled, upper 3' moderately weathered, porous. 
Expansion Index of 82 (Medium). 

Brown to reddish-brown, moist. 

Light brown, moist, medium dense, very fine- to medium-grained, CLAYEY 
SAND with gravels. 

Light brown, moist, medium deDSe, very fine- to medium-grained, SILTY SAND 
with trace gravels, mottled. 

Light brown to black, moist, dense, very fi11e· to coarse-grained, POORLY 
GRADED SAND with silt. 

Boring terminated at 19.5 feet. No groundwater or seepage encountered. 

Symbol Legend LA JOLLA 8-LOT SUBDIVISION 
8280 C ALLE DEL CIELO Groundwater Level During Drilling 

Groundwater Level After Drilling 

Apparent Seepage 

No Sample R<eovery 

Non·Represent;itivt Blow Count 
/rocks nrescm\ 

DATE: 

BY: 

LA JOLLA, CALIFORNIA 

AUGUST 2017 JOB NO.: 

SRO FIGURE NO.: 

Samele Tree and LaboratO!)'. Test Legend 
C,I Modified CaJjforni:i Sampler 
SPT St;u1cbrd Pcnt"tn.tio n Test 
ST Shelby Tub< 

MD Mu Oc:osity 
so, Soluble Sulfm, 
SA Sieve An:il:yiis 
HA Hydrometer 
SE S:iud Equi\·aJcnt 
Pl Pla.n icitv Index 
CP Coll:aps; Potenti11 

18 Cal 

14 SPT 

27 Cal 11.9 

16 Cal 11.9 

28 Cal 

57 r.1 6.7 

CK Chunk 
DR Orin· Rjng 

DS Direct Sllnr 
Con Con~lidruon 
EI E1pansion lntkx 
R-V:.al Rcsisuncc Va.Jue 
Chi Soluble Chlorides 
Res pl-I & Resistivity 
SD s~ple Density 

114.3 

105.9 

128.0 

,~~~ ,~ 

SA 
EI 

504 
OS 

2160564.03 CHR.ISTIAN WHEELER. 
[N G I N UR I NG 

A-1 



Sample Ti:pe and Laboraton: Test Legend 

LOG OF TEST BORING B-2 C.I Modified C.lifomia5"mpltr CK Chunk 
SPT St:an(brd PenctraUoo Test DR Drive Ring 
ST Shelby Tube 

Date Logged: 5/ 11/ 2017 Equipment : Diedrich D-50 MD MaxDcosit)' DS Oirtct Shear 
SO< Soluble Sulfates Con Consolicbtion 

Logged By: DJF Auger Type: 7 inch Hollow Stem SA Sieve Analysis El Exp:insioo lndex 

Existing Elevation: 108.0 feet Drive Type: ! 40lbs/ 30 inches HA H ydromctC'r R.V:tl Rcsisuncr Value 
SE Sand Equi\':l.l.c:n Chi Soluble Chlorides 

Proposed Elevation: 11 J.0 feet Depth 10 Water: Unknown Pl Pl2.11icitY Index Re, pH&Ra.istivit)' 

er Collaps; Potcnwl SD Sample Density 

g 0 ,-J 
z~ 

l.t.1 ?:: z ;,-.. 

0 0 oo ""' #- 0 ~ 

z ,-J i:,:i i== ~ ?:: ~~ vi i::: 0 
g 0 u :E SUMMARY OF SUBSURFACE CONDITIONS ~ ~ z C' ~~ 

}-, 

i::: 5:: ;,-.. (based on Unified Soil Classification System) l.t.1 ;:> z l.t.1 u ~ "' i:: }-, "' ,-J l- l.t.1 Cl -::, < "' "'}-, < ""' 
~ 

l.t.1 i,:; ""' ~ Oi-, ;,. "' z .£ ~ 
,-J - z ;,-.. -l ::E i:,:i "' 

""' u OQ ~ l.t.1 l.t.1 
"' l.t.1 .D ::> ~o~ -(1.t.1 

,-J :E u Cl u l. Cl l.t.1 0 ::> ""' ~ "' i:,:i ,-J }-, 

0 3" ol AC. 

- - ~ 
CL O ld Paralic Deposits (Qop) : Dark brown, moist, stiff, SM'DY CLAY, 

mottled, upper 2' weathered with rootlets. 
- -

/"~ 18 Cal 
- - -
~ 

CL Light orangish-brown to light gray. 
- - 42 Cal 

5- - ~ - -
- - ~ 27 Cal 
- -
~ SC Light brown, moist, medium dense, very fine- to medium-grained, CLAYEY 

- - -gj SAND with trace gravels. 

JO- - -~.n: SM Light yellowish-brown, damp, medium dense, very fine- co mediwn-grained, 
- - VERY SIL TY SAND with trace gravels. 28 Cal 

- - Boring terminated at 11.5 feet. No groundwater or seepage encountered. 

- -
- -

15--
- -
- -
- -
- -

20 - -
--
- -
--
--

25--
- >-

- -
- -
- -

30--

Notes: - ---

Symbol Legend LA JO LLA 8-LOT SUBDMSION 

'S! Croundw.ttcr Level During Drilling 8280 CALLE DEL CCELO 71 !' Groundwater Level After Drilling LA JOLLA, CALIT'ORNIA 

'' Apparent Seep,gc 
DATE: AUGUST20!7 JOB NO.: 2160564.03 CHRISTIA WHEELER. 

* No Sample Recovery rN G I N[[R ING 

*" Non·Reprcscntarivc Blow Count BY: SRO FIGURE NO.: A-2 
/rocks orcscnt) 



LOG OF TEST BORING B-3 
Date Logged: S/ 11/ 2017 Equipment: Diedrich D-50 

:::. 
i5 
~ 
l.t.l 
0 

0 

- I-

- I-

- I-

--
5-I-

- I-

--
- I-

- I-

10 - I-

- I-

- I-

- I-

- I-

JS-I-

- I-

- I-

- I-

- I-

20--
-I-

--
-1-

-I-

25--

-1-

--
-1-

_,_ 

30--

Logged By: 

Existing Elevation: 

Proposed Elevation: 

g 
z 
0 
~ 
< > 
J.'-l 
,-1 
J.'-l 

.. ; 

I-

SP­
SM 

DJF 

l l 1.0 feet 

119.0feet 

Auger Type: 7 inch H ollow Stem 

Drive Type: J 40lbs/ 30 inches 

Depth to Water: U nknown 

SUMMARY O F SUBSURFACE CONDITIONS 
(based on Unified Soil C lassification System) 

Old Paralic Deposits (Qop): Dark brown, damp, loose, SANDY CLAY, 
mottled, upper 2' moderately weathered. 

Light yellowish-brown, moist, medium dense, very fine- to medium-grained, 
CLAYEY SA ND. 

Light yellowish-brown, moist, medium dense, very fine- to medium-grained, 
VERY SIL TY SANO. 

Light gray, damp, medium dense, very fine- to medium-grained, l'OORL Y 
GRADED SAND with silt and grnvels. 

Gravel/ cobble bed at 16 to 17 feet. 

Boring terminated at 17 feet. No groundwater o r seepage encouatered. 

Notes: ----

** 

Symbol Legend 
Groundwater Level During Drilling 

Groundw,tcr Level After Drilling 

Apparent Stcp•ge 

No Sample Recovery 

N on-Representative Blow Count 
/rocks nresent\ 

DATE: 

BY: 

LA JOLLA 8-LOT SUBDIVISION 
8280 CALLE DEL CIELO 

LA JOLLA, CALIFORNIA 

AUGUST2017 JOB NO.: 

SRO FIGURE NO.: 

Samele Ti'.Ee and Laborato!)'. Test Legend 
C,I Modifi,d C,lifomi, Sampltr CK Chunk 
SPT St:indJ.td Pcnetnt1011 Tc-st DR Ori\'t Rjng 
ST Shdby Tub< 

~10 Max Density DS Dim., Shear 
SO• Solubl, Sulfates Con Consolilhtion 
SA SiC'·c AnJ.lysjs El Expansion Index 
HA Hydrometer R.V:il Resisuncc Vall.lC 
SE Sand Equi\-:altnt Chi Soluble Chlorides 

Pl Plasticity Inda Re, pH & Rcsisti,·ity 
CP Colhp$c Potc:ntiJ.I SD Sample Density 

z 'Z' J.'-l ~ 
z >-

0 0 ~ # 0 c:::: 
{::~ >- ~j:' vi J.'-l !=: 0 

g! !- Z c !-
l.t.l ~~ 

;;,.U < ~ u !=: < c:::: Vl ,-1 0-3 
~ .§ ~ ::.: Vl r" <~ O;... 

~ s -z >- ,-1 ::E 
Oo c:::: ~o~ 

..:I Vl 
l.t.l ~ < J.'-l 
~ ~ Vl ..:I ::E u 0 u~ ..... I-

28 Cal 

39 Cal 15.2 l 11.J OS 

25 Cal 13.9 106.! 

50/5" Cal** 

5rl/ t" <:P T * 

~ 
21 60564.03 CHRISTIA WHEELER. 

[N G l l\r.rR I NG 

A-3 
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LOG OF TEST BORING B-4 
Date Logged: 

Logged By: 

Existing Elevation: 

P roposcd Elevation: 

SC 

SM 

.. : 

SM 

'· 

ML 

5/ 11 / 2017 Equipment: Diedrich D-50 

DJF Auger Type: 7 inch Hollow Stem 

82.0 feet D rive Type: I 40lbs/ 30 inches 

74.0 feet Depth to Water: Unknown 

SUMMARY OF SUBSURFACE CONDITIONS 
{based on Unified Soil C lassification System) 

4" of AC. 
O ld Paralic Del)Osits (Qop): Brown to reddish-brown, dry, loose to medium 
dense, very fine~ to medium-grained, CLAYEY SAND, mottled, upper 2' highly 
weathered. 

Moist, medium dense. 

Light brown, moist, medium deose, very fine- to medium-grained, S[L TY SAND. 

Light brown to ligbt grayish-brown, dense, fine- to coarse-grained, S[LTY SAND 
with clay, motcled. 

Ardath Shale (Ta): Light yellowish-brown, moist, hard, CLAYEY S[LT with 
sand 

Boring terminated at 19 feet. No groundwater or seepage encountered. 

N otes: 

* 
** 

Symbol Legend 
Groundwater Level During Drilling 

Groundwater Level After Drilling 

Apparent Seepage 

N o Sample R<eovery 

Non-Representative Blow Count 
frocks nment) 

DATE: 

BY: 

LA JO LLA 8-LOT SUBDIVISION 
8280 CALLE DEL CIELO 

LA JOLLA, CALIFORNLA 

AUGUST2017 JOB NO.: 

SRD FIGURE NO.: 

Same le Tve e and Laborato!)'. Test Legend 
C.I Modified Califomi, Sampler 
SPT Stanaicd Pcntu.uion Test 
ST Sh,lby Tube 

~D Mu Density 
SO• Suluble Sulfates 
SA Sieve Analysis 
I-IA Hydrometer 
SE Sand Equi\·alcnt 
Pl Plasticity Index 
Cl' Coll:ipsc Potcnti::al 

z~ w O o p.. ~ ~~ ~ ~ !-< .. 
=: g_ w z 2f'l !- "' ,-.J 

!i] 
p.. ::.: ia z 
~ ,-.J 

Oo w ..c ::> 
p.. ~ 

"' cQ :E u 

18 Cal 

13 Cal 8.8 

41 Cal 

50/ 4" Cal 

50/5" Cal 13.2 

CK Chunk 
DR Drive Ring 

DS Dirrct Shtar 
Con Consolidition 
El Ex~nsion Inda 
R-Val Resist::uu;c Value 
Chi Soluble Chlun<ks 
Ra pH & Rcsht i\'ity 
SD Sample Dtnsit)' 

~ 
z 
0 

vi 
Z c w u 

~6 
~< Cl -2, .,. p.. 

;:,... - ::E =: -l o 
;! u l Cl 

116.1 

112.6 

1'1.~ r~ 

;:,... 
=: 
p 
I'"" < 
=: "' O i,-. 
cQ "' <W 
,-.J !-< 

DS 
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LOG OF TEST BORING B-5 
Date Logged: 5/ 11 / 2017 Equipment: Diedrich D-50 

Logged By: 

Existing Elevation: 

Proposed Elevation: 

g c., 
0 z ,-\ 

:::. 0 u 
i::: 52 ~ < 
> C. 

C. ... ~ 1/..1 .... 
0 ... c., 

0 

~ - -
SC 

- -
- - ~ - -

5- - ~ - - ii' .· 

SC 

- -

- -
- -

10--
·. ·;y.; 

- -
- - ~' 

- - ~ - -
IS- - @ 

CL 

- -

~ - -
- -

~~ - -

20- -
- -

- ,-

- ._ 

- -
25-._ 

- ._ 

- ,-

- ._ 

- ,-

JO--

DJF 

73.0 feet 

70.0 feet 

Auger Type: 7 inch Hollow Stem 

Drive Type: 140lbs/ 30 inches 

Depth to Water: Unknown 

SUMMARY OF SUBSURFACE CONDITIONS 
(based on l_;nificd Soil C lassification System) 

Artificial Fill (Qaf) : Brown, clamp, loose to medium dense, very fin e- t0 

medium-grained, SANDY CLAY. 

Moist, mediwn dense. 

Old Par alic Deposits (Qop): O rangish-brown 10 brown, moiSt, medium dense, 
very fine- to medium-grained, CLAYEY SAND, monlecl. 

Ardath Shale (Ta): Yellowish-brown, moist, very stiff, SILTY CLAY with sand, 
moderately weathered to 16 feet. 

Hard. 

Boring terminated at 19 feet. No groundwater or seepage encountered. 

Notes: ---

* 

Symbol Legend 
Groundwater level During Drilling 

GroundwJtcr Level After Drilling 

Apparent Seepage 

No S,mple Recovery 

Non-R.cprcsemarive Blow Count 
/rock. omeml 

DATE: 

BY: 

LA JO LLA 8-LOT SUBDIVISION 
8280 CALLE DEL CIELO 

LA JOLLA, CAUFORNLA 

AUGUST2017 JOB NO.: 

SRD FIGURE NO.: 

Sample Type and Laboratory Test Legend 
C,I Modified C.lifornia Sampler CK Chunk 
SPT Standud P1:nc-tr'2tion Tnt DR Drive Ring 
ST Shelby Tube 

MD Mu DtnSltr DS OircaSh~ 
SO< Soluble Sulfm, Con Consolicbooo 
SA Sie\.'C An:alysis El Expansion Index 
HA H )·dromctcr R.VaJ Resisuncc Val~ 
SE Smd EqW,..Jcnt Chi Soluble Chlorides 

Pl PlaSUClty Index Res pH & Rcsi5ti\·ity 

C P C<,lbpsc Pou:nti11 SD S.mple Density 

z- 1/..1 ~ 
z O o 

~ ~ 0 
i== ~ ~ 1/..1 i::: V) 

~ 8.. ?~ 
Zc ;:.U 

1/..1 1/..1 u i::: < f- ~ .... o ..e. 
~ ~ C. ~ ~ l- < C. 

z~ ~ 
.... -z >- .... ~ 

~ ..c ;J Oo c::: ~o-
C. - V) ICC ::Eu 0 u~ 

19 Cal 

21 Cal 

34 Cal 

25 SPT 

50/ 5" SPT 

>-c::: 
0 
f-
< 
c:: V> 
01-
ICC V> < 1/..1 
,-\ f-

SA 

PL 
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TEST BORING 
Samele Tyee and Laboratory Test Legend 

LOG OF B-6 Cal Modifi«l California Sampler CK Chunk 
SPT Stai1lUl'd Penetration Test DR Drive Ring 
ST Shelby Tube-

Date Logged: 5/ 11/2017 Equipment: Diedrich D-50 yjO MaxDensitr OS Direct She.u 

Logged By: OJI' Auger Type: 7 inch Hollow Stem 
SO< Soluble Sulfates Con Consolicbtion 
SA Sieve Analysis El Eip:msion Inda 

Existing Elevation: 79.0 feet Drive Type: 140lbs/ 30 i aches HA Hydrometer R-V~ RC$istancc Va.!ue 
SE Sand Equivalen< Chi Soluble Chloride, 

Proposed Elevation: 93.0 feet Depth 10 Water: Unknown Pl Plasticity l.n c.kx Res pH &: Resistivity 
CP Collapse Potenti.I SD S2.1T1ple Ixnsitr 

$ Cl ..-l Z-.:;- l.t.l ~ 
z >-

0 0 0 0 ,:.. 'if. 0 a:: 
z ..-l a:) j:: "2 ~ ~;::- vi Ul i= 0 

g 0 ~ ::E SUMMARY OF SUBSURFACE CONDITIONS ~~ z C' >U 
,... 

i= >- (based on Unified Soil Classification System) l.t.l ~Q l.t.l u i= < < 
l: < l: V, f-, ~ ..-l o..e. a:: V, 

!- > ,:.. V, ~ ~ ,:.. ::a V, !- <,:.. Oi-, 
,:.. ~ u z .£ ~ ..-l - z >- -l ::E a:) V, 

l.t.l ~ V, l.t.l-"' ::> Oo i,:: ~o~ < l.t.l 
Q l.t.l Cl ::> ,:..~ V, a:) ::Eu Q u~ ..-l !-

0 
~ · 

SC Artificial Fill (QaQ: Brown, damp, loose to medium dense, very fine- to 

-- ~{~ mcdiwn·grained, C LAYEY SA.ND with brick and concrete debris. 

--

I 
CL Old Paralic Deeosits (Qoe): Brown to reddish-brown, moist, stiff 10 very stiff, 32 Cal 10.9 115.2 SA 

-- SANDY CLAY. El 

- - Expansion Index of 36 (Low). 
24 Cal 15.4 112.6 CP 

5--
--
- - i~ 

~ 

- - ~ - - Fine· 10 coarse-grained at comact. 

Cll Ardath Shale (Ta): Greenish-gray, moist, very stiff, SILTY CLAY, highly 19 SPT SA 
JO- - weathered. 

PI 

- -
- -

II ML- Light yellowish-brown to light gray, moist, very stiff, C LAYEY SILT/ SILTY 
- -

finfr 
CL CLAY, slightly weathered. 

- -
28 SPT 

15 - -
Boring terminated at 15 feet. No grou11dwater or seepage eucouatcred. 

- -
- -
- -

- -
20- -

- ,__ 

- -
- ,__ 

- -
25- ,__ 

- -
- -
- -
- -

30--

Notes: ---

Symbol Legend LA JOLLA 8·LOT SUBDTVISION 
'? GroundwJtcr Level During Drilling 8280 CALLE DEL CIELO -.~~ 
!' Groundwater Level After Drilling LA JOLLA, CALIFORNIA rttl 11 A pp~l.rcm St'epigc 

DATE: AUGUST2017 JOB NO.: 2160564.03 C HRlSTIJ\1 W HEEL[R 
* No Sample Recovery [NG ! N r. r.R I NG 

** Non-Representative Blow Count BY: SRO F!GURE NO.: A-6 
(rocks oresentl 



0 
_ ,_ 
_,_ 

_,_ 

_,_ 

10--

_,_ 

--
--

15--

--
--
--

20--

_,_ 

_ ,_ 

_,_ 

_,_ 

25 - -

-+-

-+-

- +-

30-~ 

LOG OF TEST BORING B-7 
Date Logged: 

Logged By: 

Existing Elevation: 

Proposed Elevation: 

g 

5/ 11 / 2017 Equipment: Diedrich D-50 

DJF Auger Type: 7 inch Hollow Stem 

78.0 feet Drive T ype: 140lbs/ 30 inches 

80.0 feel Depth to Water: Unknown 

SUMMARY OF SUBSURFACE CONDITIONS 
(based on Unified Soil C lassification System) 

Artificial Fill (Qaf): Brown, dry, medium stiff, SANDY CLAY with concrete 
debris in the upper 2 feet. 
Expansion lndex of 58 (Medium). 

Stiff. 

O ld Paralic Deeosits (Qop): Reddish-brown to brown, moist, very stiff to stiff, 
SANDY C LAY, monled. 

JI) IJ I ML/ Ardath Shale (Ta): Yellowish-brown to light gray, moist , very stiff, CLAYEY 
r...:...:..:::: ~ L SILT/ SIL"TY CLAY . .........._..,.__ _________ __.JI 

Boring terminated at 20 feel. No groundwater or seepage encountered. 

N otes: 

Symbol Legend 
G roundwatc:r Level During Drilling 

Groundwater Level After Drilling 

Apparent Srep;ige 

No Sample Recovery 

Non~Representativc Blow Count 
/rocks oresentl 

DATE: 

BY: 

LA JO LLA 8-LO T SUBD IVISION 
8280 CALLE DEL C!ELO 

LA JOLLA, C ALIFORNlA 

AUGUST2017 JOB NO.: 

SRD FIGURE NO.: 

Cal 
SPT 
ST 

MD 
so~ 
SA 
HA 
SE 
Pl 
CP 

14 

14 

38 

26 

Samele Tree and Laboratorv Test Legend 
Modified Callfornia Sampler CK Chunk 
Su.ml.ml Penetntioo Tut DK Drive Ring 
Shelby Tube 

Max Density DS DirmShr:ir 
Solubl< Sulfates Cun Consolidnion 
Si~cAnilysis El ExP2osion lndcx 
H)'dromttcr R.V::d Resllt:mcc Va.Jue 
S.ind Equivalent Chi Solubl, Chloride> 
PbsticitY Index Re, pH & Resistivity 
Coll::ips; Potential SD S:unplc Density 

Ul 'i ~ 
z 

,:.. 0 
?:: ~;:- V) Ul ~ 
Ul ~~ 

z C' >U 
Ul u i=: < .... 0 ..e, ,:.. ~ V> I- -< ~ 

~ 
.... ,_.z >-Oo ~ .... o~ ;:i ~u ~ V> a::i ::Eu 0 

Cal 

L-

Cal 

Cal 15.0 117.4 

SPT 

·~~ ((,1 

>-
::::: 
0 
I-

~V> 
0 !-
a::i V> 
< Ul 
.... I-

SA 
El 

S04 
DS 

SA 
PI 

2160564.03 HRJSTIA WHCELCR 
[NG l Nff.R I N , 
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s--
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--

10--

--
--

--
IS->-

->-

->-

20 - >-

_._ 

_,_ 

_,_ 

25-t-

_,_ 

_,_ 

30--

LOG OF TEST BORING B-8 
Date Logged: 

Logged By: 

Existing Elevation: 

Proposed Elevation: 

g 

~ vv;;r/· 
)~ . 

SC 

SC 

SM 

~ SC 

5/ 11/ 2017 Equipment: Diedrich D·SO 

DJF Auger Type: 7 inch Hollow Stem 

83.0 feet Drive Type: I 40lbs/ 30 inches 

86.0 feet Depth to Water: Unknown 

SUMMARY OF SUBSURFACE CONDITIONS 
(based on Unified Soil Classifi cation System) 

Artificial Fill (Qaf) : Brown, dry, loose to medium dense, very fine- to 
medium·grained, CLAYEY SAND with gravels and concrete debris. 

Moist , medium dense. 

Brick debris at 5 feet. 

O ld Par:llic DcJ)Osits (Qop): Reddish·brown to brown, moist, dense, very fi ne· 
to medium-grained, CLAYEY SAND/ SANDY CLAY. 

Light brown, moist, dense, very fine- to medium-grained, SILTY SAND. 

Redd1sh·brown to hght gray, moist, dense, very fine- to medium-grained, 
AYFY SAND 

Boring terminated at 14.5 feet . No groundwater or seepage encouncered. 

Notes: 

* 
** 

Symbol Legend 
Groundwater Level During Drilling 

Groundwater Level After Drilling 

Apparent Seepage 

No Sample Recovery 

Non-Representat ive Blow Count 
frocks present) 

DATE: 

BY: 

LA JOLLA 8·LOT SUBDIVISION 
8280 CALLE DEL CIELO 

LA JO LLA, CAUFORNlA 

AUGUST 2017 JOB NO.: 

SRO F[GURENO.: 

Sample Type and Laboratory Test Legend 
C,1 Modified C:tliforni1 S."lJllpler CK Chunk 
SPT St;1nd.:ird Pcnetr.uion Ttst DR DrivcR.iog 
ST Shelby Tube 

~10 Max Dtnsity OS Direct Shear 
S04 Soluble Sulfato Con Consolidation 
SA Siew: An:Jys.is El Exp:ansion Index 
HA Hydrometer R· V ;al Rnist.ancc \' '1ue 
SE Sand Equi,..alcnt Chi Solubl, Chlondn 

Pl Pb.sticity Index Re, pH&Rcsisti,·ity 

CP Coll:i~c PotcntiaJ SD S:unple Density 

z~ 
11.l ~ 

~ 
z >-Oo ~ "/fl. 0 ,,,: 

i==~ ~ ;2;:; vi ~~ 0 

~~ 14 z Z c ~~ ~ <n i2 ~ 14 u .... o..!:> 
~ .§ ~ :.: <n .... <~ 0 f-, 

~ s .... z >- .... ::e 
~~ 11.l .Q Oo ~ ~o~ 

~~ <n i:c ::e u 0 u~ .... f-, 

18 Cal 

20 Cal 

44 Cal 

57 Cal 

.. ~~ 
tri 

2160564.03 CHRISTIA WHEELER 
rN C l t-..URING 

A-8 



0 

--
--
--

5-1-

--
_,_ 

_,_ 

10 - >-

->-

--

JS--

--
--

20--

_ ,_ 

- >-

- >-

25 - >-

--
--
--
--

30--

LOG OF TEST BORING B-9 
Date Logged: 

Logged By: 

Existing Elevation: 

Proposed Elevation: 

g 

RiH1 

~ ~· 

rnw1· 

SM 

CL 

SC 

SM 

SP­
SM 

5/ J J/ 2017 Equipment: D iedrich D-50 

DJF 

89.0 feet 

93.0 feet 

Auger Type: 7 inch Hollow Stem 

Drive Type: J40lbs/30 inches 

Depth to Water: Unknown 

SUMMARY OF SUBSURFACE CONDITIONS 
(based on U nified Soil C lassification System) 

Toesoil: Brown, dry, loose, very fine- to medium-grained, C LAYEY SAND, 
porous. 

O ld Par:alic Deeosits (Qoe): Brown, moist, very stiff, SANDY CLAY, upper 
12· highlv weathered, porous. 

Very stiff .. 

Ora1Jgish-browo, moist, medium dense, very fine- to medium-grained, CLAYEY 
SAND. 

Light brown to light oraogish-bro,vn, moist, dense, very fine- to mediwn-graiDed, 
SILTY SAND. 

Light brown, moist, dense, fine- to coarse-grained, POORLY GRADED SAND 
with sih. 

Boring terminated at 16.5 feet. No groundwater or seepage encountered. 

Notes: 

* 

Symbol Legend 
Groundw,uer Level During Drilling 

Groundw.uer Level After Drilling 

A pp,trem Seepage 

No S>mple Recovery 

Non-Representative Blow Count 
/rocks orcsent\ 

DATE: 

BY: 

LA JOLLA 8-LOT SUBDIVISION 
8280 C ALLE DEL CIELO 

LA JO LLA, CALIFORNIA 

AUGUST 2017 JOB NO .: 

SRD FIGURE NO.: 

Samele Tl'ee and Laboraton: Test Legend 
C,I Modifi,d C,liforni, S>mpltr CK Chunk 
SPT Stan<Wd Pene-tr.uion Test OR Drfre Ring 
ST Shtlby Tub< 

MD MaxD:nsjty OS Oirea S1}('3r 
so, Soluble Sulfate, Cun Consolidation 
SA Sieve An:J)'Us El Expansion lmb 
HA Hydrometer R-Val Resistance Value 
SE s.nd Eqwrucni Chi Soluble Chlondo, 

Pl Pl~Uctv Index Re, pH &: Resistwit)' 

er Collaps~ Potcnti:il so Sample Dcn$it y 

Z,:;-
l,.l ~ 

z >-
0 0 "" ~t 0 i=: 
~ .£ >- vi LI.I i::: 0 

~! f-, Z c f-, 

l,.l i2 ~ 
>U < 1,.1.l u -< CZ:: Vl ... 0 ..3, f-, p., 

1,.1.l il= p., ~ v, r :s ::E 0 ,-. z ..2 ~ ... .... z >- CQ Vl 
l,.l~ ::> Oo CZ:: ~8 l < l,.l 
p.,- Vl i:o ::E u 0 ... f-, 

33 Cal SA 

20 Cal 8.1 117.3 

38 Cal 9.2 I I J.9 

64 Cal 

,,, 
2160564.03 Cl-lltlSTIA1 WHEELER. 

f.NG I NURING 
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Appendix B 

Worksheet C.4-1: Categorization of Infiltration Feasibility 

Condition 



Appendix C: Geotechnical and Groundwater Investigation 

Worksheet C.4-1: Categorization of Infiltration Feasibility Condition 

Part 1 - Full Infiltration Feasibility Screening Criteria 
Would infilt ration of the full design volume be feasible from a physical perspective without any 
undesirable conse uences that cannot be reasonabl miti ated? 

Criteria Screening Question 

1 

Is the estimated reliable infiltration rate below proposed facility locations 
greater than 0.5 inches per hour? The response to this Screening Q uestion 
shall be based on a comprehensive evaluation of the factors presented in 
A endix C.2 and Appendix D. 

Provide basis: 

Yes No 

X 

An infiltration rate assessment has been performed for the soils beneath the area of the proposed on­
site storm water infiltration basins as presented in the Report of Geotechnical Infilt rat ion Feasibility 
Study (CWE 2160564.03). The measured percolation rates were converted to infiltration rates using 
the Porchet Method. The City of San Diego Storm Water Standards BMP Design Manual states that 
"a maximum factor of safety (FOS) of 2.0 is recommended for infi ltration feasibility screening such 
that an artificially high factor of safety cannot be used to inappropriately rule out infi ltrat ion , unless 
justified." Using a FOS of 2.0, the average infiltration rate for the soils below the proposed storm 
water basins was 0.006 inches per h our. 

2 

Can infi ltration greater than 0.5 inches per hour be allowed without 
increasing risk of geotechnical hazards (slope stability, groundwater 
mounding, utilities, or other factors) that cannot be mitigated to an 
acceptable level? The response to this Screening Question shall be based 

. . . . 

rovide basis: 

X 

n infiltration rate assessment has been performed for the subject site. Based on the underlying soil 
conditions and our recommendations presented in our report, we anticipate that infiltrat ion greater 
than 0.5 inches per hour can be allowed without increasing risk of geologic hazards that cannot be 

itigated to an acceptable level. 

Storm Water Standards 
Part 1: B:MP Design 
Manual 

Ol)' o/ Sul DltfO 

~ 
TU~SPOAUT:<ltl 
, SIOR!d ,mu 



Appendix C: Geotechnical and Groundwater Investigation 

Criteria Screening Question 

3 

Can infiltration greater than 0.5 inches per hour be allowed without 
increasing risk of groundwater contamination (shallow water table, storm 
water pollutants o r other factors) that cannot be mitigated to an acceptable 
level? The response to this Screening Question shall be based on a 

Provide basis: 

Yes 

X 

No 

A n infiltration rate assessment has been performed for the subject site. Based on the underlying soil 
conditions and our recommendations presented in our report, we anticipate that infiltration greater 
than 0.5 inches per hour can be allowed without increasing risk of groundwater contamination that 
cannot be mitigated to an acceptable level. The seasonal high groundwater table is estimated to be at 
greater than 30 feet below existing grades. 

4 

Can infiltration greater than 0.5 inches per hour be allowed without 
causing potential water balance issues such as change of season ality of 
ephemeral streams or increased discharge of contaminated groundwater to 
surface waters? The response to this Screening Question shall be based on . . . . 

Provide basis: 

X 

There does not appear to be a high risk of causing potential water balance issues such as change of 
seasonality of ephemeral streams or increased discharge of contaminated groundwater to surface 
waters by allowing infiltration greater than 0.5 inches per hour. 

If all answers to rows 1 - 4 are "Yes" a full infiltration design is potentially feasible. 
The feasibility screening category is F ull Infiltration 

Part 1 
Result * If any answer from row 1-4 is "No", infiltration may be possible to some 

extent but would not generally be feasible or desirable to achieve a "full 
infiltration" design. Proceed to Part 2 

,:. o e comp ete using gat ere site mtormat1on an est protess10na JU gment cons1 enng t e ehmuon ot 
MEP in the MS4 Permit. Additional testing and/ or studies may be required by City Engineer to substantiate 
findings. 

Storm Water Standards 
Part 1: BMP Design 
Manual 

Cll) ot 51n 1)1~ 
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Appendix C: Geotechnical and Groundwater Invest igation 

- .... 
"'• 

Part 2 - Partial Infiltration vs. No Infiltration Feasibility Screening Criteria 
Would infiltration of water in any appreciable amount be physically feasible without any 
negative consequences that cannot be reasonablv mitigated? 

Criteria Screening Question 

5 

Do soil and geologic conditions allow for infiltration in any appreciable 
rate or volume? The response to this Screening Question shall be based 
on a comprehensive evaluation of the factors presented in Appendix C.2 
and Annendix D. 

Provide basis: 

Yes No 

X 

An infiltration rate assessment has been performed for the soils beneath the area of the proposed 
biofiltration basins as presented in the Report of Geotechnical Infiltration Feasibility Study (CWE 
2160564.03) . The measured percolation rates were converted to infiltration rates using t he Porchet 
Method. The City of San Diego Storm Water Standards BMP Design Manual states that "a maximum 
factor of safety {FOS) of 2.0 is recommended for infiltration feasibility screening such that an 
artificially high factor of safety cannot be used to inappropriately rule out infiltration, unless 
justified." Using a FOS of 2.0, an infiltration rate of 0.006 inches per hour can be used for the 
feasibility analysis for the proposed biofiltration basins. The estimated design infiltration rate is less 
than 0.01 inches per hour, which is not considered an appreciable rate or volume. 

6 

Can Infiltration in any appreciable quantity be allowed without 
increasing risk of geotechnical hazards (slope stability, groundwater 
mounding, utilities, or other factors) that cannot be mitigated to an 
acceptable level? The response to this Screening Question shall be based 
on a comprehensive evaluation of the factors presented in Appendix C.2. 

Provide basis: 

X 

An infiltration rate assessment has been performed for the subject site. Based on the underlying soil 
conditions and our recommendations presented in our report, we anticipate that infiltration in any 
appreciable quantity can be allowed without increasing r isk of geologic hazards that cannot be 
mitigated to an acceptable level. 

C.2.2 The underly ing old paralic deposits are not expected to be prone to hydro collapse, 
consolidation or heave to a degree that cannot be mitigated. 
C.2.3 T he underlying old paralic deposits are not expected to be prone to slope stability issues 
provided sound engineering recommendations and construction pract ices are followed. 
C.2.4 Vertical liners could be used to prevent lateral migration into nearby utility trenches. 
C.2.5 Groundwater mounding is not expected to be a concern. 
C.2.6 Where biofiltration basins are located within 10 feet of a structure or retaining walls cut-off 
wall could be constructed around the perimeter of the basins. 

Storm Water Standards 
Part 1: BMP Design 
Manual 
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Appendix C: Geotechnical and Groundwater Investigation 

Criteria Screening Question 

7 

Can Infiltration in any appreciable quantity be allowed without posing 
significant risk for groundwater related concerns (shallow water table, 
storm water pollutants or other factors)? The response to this Screening 
Question shall be based on a comprehensive evaluation of the factors 

resented in A endix C.3. 

Provide basis: 

Yes 

X 

No 

An infiltration rate assessment has been performed for the subject site. Based on the underlying soil 
conditions and our recommendations presented in our report, we anticipate that an infiltration rate 
of 0.006 inches per hour can be allowed without increasing risk of groundwater contamination that 
cannot be mitigated to an acceptable level. The seasonal high groundwater table is estimated to be at 
greater than 30 feet below existing grades. 
C.3 .1 We have no knowledge of groundwater or soil contamination onsite or down-gradient from 
the site. 
C.3.2 The seasonal high groundwater table is estimated to be at greater than 30 feet below existing 
grade. 
C .3.3 No existing wellheads are known within the vicinity of the subject site. 
C.3.4 We have no knowledge of a previous industrial use. 

Can infiltration be allowed without violating downstream water 
8 rights? The response to this Screening Question shall be based on a 

com rehensive evaluation of the factors resented in A endix C.3. 

Provide basis: 

X 

W.e did not perform a study regarding water rights. However, these rights are not typical in the San 
Diego area. 

Part 2 
Result':· 

If all answers from row 1-4 are yes then partial infiltration design is potentially 
feasib le. The feasibility screening category is Partial Infiltration. 
If any answer from row 5-8 is no, then infiltration of any volume is considered to 
be infeasible within the drainage area. The feasibility screening category is No 
Infiltration. 

Storm Water Standards 
Part 1: BMP Design 
Manual 
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Appendix C 
Porchet Method- Percolation to Infiltration Conversion 

Spreadsheet 



Pere 

Test# 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Gravel 

Adjustment 

Percolation to Infiltration Rate Conversion (Porchet Method) 
La Jolla Shores Drive 

CWE 2160564.03 

Depth of Initial Initial Final 
Hole Height of Water Final Water Water Water Average 

Below pipe Depth Depth Height Height Head 
Effective Existing Time above without without w ith w ith Change in Height 
Radius Grade Interval surface correction correction correction correction head (inches) 

Tested 

Infiltration 

Rate 
Factor (inches) r (inches) (min.) At (feet) (feet) (feet) (inches) H0 (inches) H1 (inches) AH Hav• (inch/hour) It 

0.47 3.5 60 30 0.25 1.88 1.89 40.44 40.32 0.12 40.38 0.00 

0.47 3.5 60 30 0.00 3.32 3.36 20.16 19.68 0.48 19.92 

0.47 3.5 60 30 0.33 3.71 3.72 19.44 19.32 0.12 19.38 

0.47 3.5 60 30 0.00 2.63 2.64 28.44 28.32 0.12 28.38 

0.47 3.5 60 30 0.00 2.78 2.79 26.64 26.52 0.12 26.58 

0.47 3.5 60 30 0.00 3.11 3.12 22.68 22.56 0.12 22.62 

0.47 3.5 60 30 0.00 3.64 3.65 16.32 16.20 0.12 16.26 

0.47 3.5 60 30 0 .00 2.67 2.68 27.96 27.84 0.12 27.90 

0.47 3.5 120 30 0.00 6.21 6.23 45.48 45.24 0.24 45.36 

0.47 3.5 120 30 0.00 8.10 8.12 22.80 22.56 0.24 22.68 

0.47 3.5 131 30 3.00 10.60 10.66 39.80 39.08 0.72 39.44 

"Initial and final water depth without correction" are measurements taken from top of pipe if pipe is sticking out of ground (most cases) 
"Initial and fi nal water height with correction" factors in the height of pipe above surface, and provides measurement of water above bottom of pipe 
If measurements are taken from grade "Height of pipe above surface"= 0 

Gravel Adjustment Factor: 
4-inch Diameter Pipe: 1.00 - No Gravel Used (No Caving) 

0.51 - 3/4 inch gravel with 8 inch diamet er hole 
0.56 - 3/4 inch gravel with 7 inch diameter hole 
0.64 - 3/4 inch gravel with 6 inch diameter hole 

Porchet Method - Tested Percolation Rate Conversion to Tested Infiltration Rate 

I, = 
llH 60 r 

lit (r+2Havg ) 

3-inch Diameter Pipe: 1.00 - No Gravel Used (No Caving) 

0.44 - 3/4 inch gravel with 8 inch diameter hole 
0.47 - 3/4 inch gravel with 7 inch diameter hole 

0.51- 3/4 inch gravel with 6 inch diameter hole 

11 = tested infiltration rate, inches per hour 
llH = change in head over the time interval, inches 
lit= time interval, minutes 

r = effective radius of test hole 
Havg = average head over the time interval, inches 

0.04 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.02 

0.03 
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Introduction 

This project proposes the subdivision of existing parcels 1-3 of Parcel Map 
No. 14620 into 8 lots. This project involves the removal of the existing 
single-family residence followed by the proposed construction of 8 new 
single-family residences and appurtenances, including a private driveway, 
drainage, sewer and water facilities, landscaping and site walls. 

The attached drainage area maps are from a topographic survey by 
Christensen Engineering & Surveying dated February 3, 2016. Prior to 
construction there exists offsite runoff to the site from the area northerly of 
the property. As shown on the pre-construction drainage area map, the 
offsite and onsite runoff flows to the area westerly, with the majority of the 
runoff flowing to the 60' road easement westerly of the site and then to La 
Jolla Shores Drive. A portion of the site runoff flows to the neighboring 
properties westerly of the site. The total pre-construction runoff flowing 
westerly is 7 .49 cfs. Following construction there is a total increase in site 
runoff of 0.56 cfs (from 7.34 to 7.90 cfs). Following construction, the 
majority of the site runoff (7.56 cfs) will be conveyed to a cleanout in the 
private driveway and then convey by a 18" RCP drain to an existing curb 
inlet at the southeast corner of the intersection of Calle del Oro and Calle 
del Cielo. A portion of the site runoff (3.60 cfs) will be collected in a 
cleanout on Lot 1 and pumped to the cleanout in the private driveway. 
Total runoff to the west will decrease from 7.49 cfs to 0.48 cfs a decrease 
of 93.6%. The addition of 7 .56 cfs of runoff to the public storm drain 
system in Calle del Oro will cause no adverse effect. The· decrease in 
runoff to the west will improve the drainage condition experienced by the 
westerly neighbors as well as in La Jolla Shores Drive. The site has 0.650 
ac of imperviousness and a proposed 1. 782 ac area of imperiousness 
following development, a change from 14.6% to 40.0% area of 
imperviousness. 

Section 404 of CWA regulates the discharge of dredged or fill material into 
waters of the United States. Section 404 is regulated by the Army Corps of 
Engineers. Section 401 of CWA requires that the State provide certification 
that any activity authorized under Section 404 is in compliance with 
effluent limits, the state's water quality standards, and any other 
appropriate requirements of state law. Section 401 is administered by the 
State Regional Water Quality Control Board. The project does not require 
a Federal CWA Section 404 permit nor Section 401 Certification because it 
does not cause dredging or filling in waters of the United States and is in 
compliance with the State Water Quality Standards. 



The Rational Method was used to calculate the anticipated flow for the 
100-year storm return frequency event using the method outlined in the 
City of San Diego Drainage Design Manual. 

The proposed project will have no adverse effects on the neighboring 
properties or the public storm drain system. 

Antony K. Christensen 
RCE 54021 
Exp. 12-31-17 
JN A2015-50 

08-21-17 
Date 



Calculations 

1. Intensity Calculation 

(From the City of San Diego Drainage Design Manual, Page 86) 
Tc= Time of concentration 

Tc= 1.8 (1.1-C) (D)112 / S113 

Since the difference in elevation is 77' (142'-65') and the distance 
traveled is 678' (S=11.4%). C=0.55. 

Tc= 11.4 minutes 

From table on Page 83 

1100 = 3.3 inches 

2. Coefficient Determination 

The site and the area offsite that will contribute to runoff is 
included in this study. 
From Page 82 

Pre-Construction: 
Since the property is developed a weighted average for the area 
of imperviousness is used for the area of the site that is not 
improved (C=0.45) and the improved area (C=0.55) is used: 

14.6 % of the site is impervious, 85.4% is permeable. 

So 0.146 * 0.55 + 0.854 * 0.45 = 0.47 

C= 0.50 (required minimum by City) 

Post construction: 
From Page 82 for Single Family 

C = 0.55 



3. Volume calculations 

Q=CIA 

Areas of Drainage 

While the procedure used by the City of San Diego Drainage 
Design Manual indicates that areas of similar use should employ 
the same runoff coefficient using that method for this project 
would result in the same, pre- and post-construction total runoff. 
Therefore, the weighted average is used below. 

Pre-Construction 

Area offsite draining onsite 
and then westerly to the 60' 
road easement by surface flow 

Northerly area of site draining 
westerly to 60' road easement 
by surface flow 

Main area of site draining 
westerly to 60' road easement 
by surface flow 

Southerly and westerly area of 
Draining westerly onto neighboring 
Properties by surface flow 

Post-Construction 

Area draining from lots 5-8 
biofiltration basins to 8" PVC 
drain in street and to the 
Type A cleanout in the private 
driveway and then in a 18" RCP 
drain to the existing curb inlet in 
Calle del Cielo. 

OS= 0.093 Acre 

A = 0.135 Acre 

B = 3.717 Acre 

C = 0.600 Acre 

PC-A= 1.491 Acre 



Area draining from portion of PC-B = 0.687 Acre 
Lots 5-8 and easterly street 
to the Type A cleanout in the private 
driveway and then in a 18" RCP 
drain to the existing curb inlet in 
Calle del Cielo. 

Area of westerly street draining PC-C = 0.209 Acre 
To westerly street biofiltration basin 
and then to the Type A cleanout in 
the private driveway and then in a 
18" RCP drain to the existing curb 
inlet in Calle del Cielo. 

Area draining from lots 1-4 PC-D = 1.256 Acre 
biofiltration basins to 8" PVC 
drain and then to the cleanout 
in lot 1 

Area of lots 2-4 flowing westerly PC-E1 = 0.519 Acre 
to drainage ditch and then to 
clean out in lot 1 

Area of lots 2-4 flowing westerly PC-E2 = 0.040 Acre 
by surface flow 

Area of Lot 1 flowing westerly PC-F = 0.142 Acre 
by surface flow to 60' easement 

Pre-Construction 

01000s = (0.50) (3.3) (0.093) 
0100A = (Q.50) (3.3) (0.135) 
0100s = (0.50) (3.3) (3. 717) 
0100c = (0.50) (3.3) (0.600) 

01000s = 0.15 cfs 
0100A = 0.22 cfS 
0100s = 6.13 cfs 
0100c = 0.99 cfs 



Post-Construction 
01000s = (0.50) (3.3) (0.093) 
Q100PC-A = (0.55) (3.3) (1.491) 
0100PC-B = (0.55) (3.3) (0.687) 
Q100PC-C = (0.55) (3.3) (0.209) 
0100PC-D = (0.55) (3.3) (1.256) 
0100PC-E1 = (0.55) (3.3) (0.519) 
Q100PC-E2 = (0.55) (3.3) (0.040) 
0100PC-F = (0.55) (3.3) (Q.142) 

01000s = 0.15 cfs 
0100PC-A = 2.71 cfs 
0100PC-B = 1.25 cfs 
0100PC-C = 0.38 cfs 
0100PC-D = 2.28 cfs 
0100PC-E1 = 0.94 cfs 
0100PC-E2 = 0.07 cfs 
0100PC-F = 0.26 cfs 

4. Discussion 

A portion of the site and offsite area (Areas OS, A & B), in its 
existing pre-construction condition, drains westerly to the 60' 
easement area (6.50 cfs) and another portion of the site (Area 
C) drains to the westerly neighbor properties (0.99 cfs). So, 
total runoff flowing westerly is 7.49 cfs) Following construction 
areas PC-A, B, C, D and E-1 (7.56 cfs) will be collected in a 
Type A cleanout and then conveyed in a new 18" RCP drain to 
the existing 15' curb inlet at the southeast corner of Calle del 
Cielo and Calle del Oro. From that curb inlet runoff flows to a 
second curb inlet at the northerly intersection of Calle del 
Cielo and Calle del Oro and then to a 30" concrete pipe at La 
Jolla Shores Drive and then by a 1.5' x 4' box culvert (under 
pressure) to its outlet. Area PC-C,D & E1 will be collected in a 
cleanout in lot 1 (3.60 cfs) and will be pumped to the Type A 
cleanout described above. The offsite run-on and runoff from 
area OS (0.15 cfs) and areas PC-E2 & F (0.41 cfs) continues 
to flow by surface runoff onto the 60' easement. The area 
flowing to the neighboring properties decreases (from 0.99 cfs 
to 0.33 cfs). Following construction, the total runoff from the 
site increases from 7.34 cfs to 7.90 cfs (offsite run-on does not 
change (0.15 cfs)). Runoff continues to flow westerly, as it 
does now but is decreased from 7.49 cfs to 0.48 cfs (Areas 



PC-E2, F and OS), a decrease of 93.6%. The public drain 
system in Calle del Cielo and Calle del Oro and Camino del 
Oro was evaluated (see following sections) and the increase 
in runoff of 7.56 cfs will not have a deleterious effect on the 
public storm drain. The system is capable of conveying this 
small increase in runoff. 



Public Storm Drain Impact Analysis 

1. Intensity Calculation 

(From the City of San Diego Drainage Design Manual, Page 86) 
Tc= Time of concentration 

Tc= 1.8 (1.1-C) (D)112 /S113 

Since the difference in elevation is 315' (352'-37') and the 
distance traveled is 4,070' (S=7.7%). C=0.55. 

Tc = 32 minutes 

From table on Page 83 

1100 = 1.9 inches 

2. Coefficient Determination 

The area to be evaluated is single-family residential: 

From Page 82 for Single Family 

C = 0.55 

3. Volume calculations 

Q=CIA 

Areas of Drainage 

Area easterly of the existing 
curb inlet in at the northerly 
intersection of Calle del Cielo 
and Calle del Oro 

OS-E = 30.8 Acres 



Area westerly of the existing 
curb inlet in at the northerly 
intersection of Calle del Cielo 
and Calle del Oro that flows to 
the curb inlets at the intersection 
of Calle del Oro, Camino del Oro 
and La Jolla Shores Drive 

Area easterly of the existing 
curb inlet in at the northerly 
intersection of Calle del Cielo 
and Calle del Oro that flows by 
a concrete ditch to a catch basin 
at this area's northerly extension 
to the existing curb inlet at the 
northerly intersection of Calle del 
Cielo and Calle del Oro. 

OS-W = 20.0 Acres 

OS-SE= 4.9 Acres 

The area easterly of Calle del Cielo OS-C = 3.1 Acres 
that flows onto Calle del Cielo and 
to the existing curb inlet at the southeast 
intersection of Calle del Cielo and Calle 
del Oro. 

01000S-E = (0.55) (1.9) (30.8) 
01000S-W = (0.55) (1.9) (20.0) 
01000S-SE = (0.55) (1.9) (4.9) 
010oos-c = (0.55) (1.9) (3.1) 

010oos-E = 32.2 cfs 
010oos-w = 20.9 cfs 
01000S-SE = 5.1 cfs 
010oos-c = 3.2 cfs 



4. Discussion (Public Storm Drain) 

Before construction areas OS-E, OS-SE and OS-C flow to or are 
conveyed to the existing curb inlet at the northerly intersection of 
Calle del Cielo and Calle del Oro. The total runoff to this curb inlet 
is 40.4 cfs. Runoff is conveyed from this curb inlet by a 24" RCP 
to join with a 30" CP at the intersection of Calle del Oro, Camino 
del Oro and La Jolla Shores Drive. That 24" drain is capable of 
conveying (n=0.013, S= 6.4%) 57 .4 cfs see attached printout. 
The 30" drain receives runoff from the 2411 drain and from area 
OS-W (20.9 cfs) for a total runoff conveyed of 61.3 cfs. The 30" 
drain is capable of conveying (n-0.013, S=3.76%) 79.7 cfs. 

Since the 24" RCP is capable of conveying 57.4 cfs and 
currently conveys 40.4 cfs the addition of 7.56 cfs will have no 
adverse effect on the system. 

Since the 30" RC is capable of conveying 79.7 cfs and currently 
conveys 61.3 cfs the addition of 7.56 cfs will have no adverse 
effect on the system. 

The 1.5' x 4.0' box culvert flows under pressure from the sealed 
cleanout shown on drawing 10394-L and the addition of 7 .56 cfs 
increases the hydraulic grade line in the cleanout in the 30" RCP 
portion of the drain by 1.1 O' and the hydraulic grade is 7 .60' 
below the rim elevation. This additional runoff will have no 
adverse effect on the system. 



Calculation Results Summary 

=;========;=========~=;=;======================================--
Scenario: Base 

>>>> Info: Subsurface Network Rooted by: 0-1 
>>>> Info: Subsurface Analysis iterations: 1 
>>>> Info: Convergence was achieved. 

CALCULATION SUMMARY FOR SURFACE NETWORKS 

Label Inlet 
Type 

Inlet Total Total Capture Gutter Gutter I 
Intercepted Bypassed Efficiency Spread Depth I 

Flow Flow (%) (ft) (ft) I 
t I I I (cfs) I (cfs) I I I I 
1-------1---------------1----------------------1-------------1----------1------------1--------1--------1 
1 I-1 I Generic Inlet I Generic Default 100% I 0.00 I 0.00 I 100.0 I 0.00 I 0.00 I 

CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: 0-1 

Label Number Section Section Length Total Average Hydraulic Hydraulic 
of Size Shape (ft) System Velocity Grade Grade 

Sections Flow (ft/s) Upstream Downstream 
I I I I I I (cf s > I I C ft) I (ft) I 
1-------1----------1-------------1----------1--------1--------1----------1-----------1------------1 
I P-3 I 1 I Box 1.5 x 4 I Box I 227.50 I 61.30 I 10.22 I 4.30 I 0.22 I 
I P-2 I 1 I Box 1.5 x 4 I Box I 172.00 I 61.30 I 10.22 I 7.08 I 4.00 I 
I P-1 I 1 I 30 inch I Circular I 369.25 I 61.30 I 17.88 I 17.20 I 7.08 I 

Label Total Ground Hydraulic Hydraulic 
System Elevation Grade Grade 

Flow (ft) Line In Line Out 
I I (cfs) I I (ft) I (ft) I 
1-------1--------1-----------1-----------1-----------1 
I 0-1 I 61.30 I 2.00 I -1.28 I -1.28 I 
I J-2 I 61.30 I 4.00 I 4.00 I 4.00 I 
I J-1 I 61.30 I 5.85 I 7.08 I 7.08 I 
I I-1 I 61.30 I 25.90 I 17.20 I 17.20 I 

Completed: 07/16/2017 08:49:31 AM 

Title: Cielo 

Christensen Engineering & Surveying 
Project Engineer: Christensen 

StormCAD v5.5 [5.5003] c:\program files\haestad\stmc\cielo07-15-17 .stm 
07/16/17 08:50:16 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1 



Calculation Results Summary 

=====:===========================;===================~=========== 
Scenario: Base 

>>>> Info: Subsurface Network Rooted by: 0-1 
>>>> Info: Subsurface Analysis iterations: 1 
>>>> Info: Convergence was achieved. 

CALCULATION SUMMARY FOR SURFACE NETWORKS 

Label Inlet 
Type 

Inlet Total Total Capture Gutter Gutter I 
Intercepted Bypassed Efficiency Spread Depth I 

Flow Flow (%) (ft) (ft) I 
I I I I (cfs) I (cfs) I I I I 
1-------1---------------1----------------------1-------------1----------1------------1--------1--------1 
I I-1 I Generic Inlet I Generic Default 100% I 0.00 I 0.00 I 100.0 I 0.00 I 0.00 I 

CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: 0-1 

Label Number Section Section Length Total Average Hydraulic Hydraulic I 
of Size Shape (ft) System Velocity Grade Grade I 

Sections Flow (ft/s) Upstream Downstream I 
I I I I I I (cfs) I I (ft) I (ft} I 
1-------1----------1-------------1----------1--------1--------1----------1-----------1------------1 
I P-3 I 1 I Box 1.5 x 4 I Box I 227.50 I 68.86 I 11.48 I 5.37 I 0.22 I 
I P-2 I 1 I Box 1.5 x 4 I Box I 172.00 I 68.86 I 11.48 I 7.89 I 4.00 I 
I P-1 I 1 I 30 inch I Circular I 369.25 I 68.86 I 14.03 I 18.30 I 7.89 I 

I Label Total Ground Hydraulic Hydraulic 
I System Elevation Grade Grade 
I Flow (ft) Line In Line Out 
I I (cfs} I I (ft) I (ft) I 
1-------1--------1-----------1-----------1-----------1 · 
I 0-1 I 6 8 . 8 6 I 2 • O O I -1. 2 8 I -1. 2 8 I 
I J-2 I 68.86 I 4.00 I 4.00 I 4.00 I 
I J-1 I 68.86 I 5.85 I 7.89 I 7.89 I 
I I-1 I 68.86 I 25.90 I 18.30 I 18.30 I 

Completed: 07/16/2017 08:40:12 AM 

Title: Cielo 
c:\program files\haestad\stmc\cielo07-15-17 .stm Christensen Engineering & Surveying 

Project Engineer: Christensen 
StormCAD v5.5 [5.5003] 

07/16/17 08:43:08 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1 
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i:ABLE2 

RUNOFF cotrFICifNTS.(R~~ON~~ M.ETHOD) 

DEVELOPED A:&EM~~{tl&BAN) 

Land Use 

· ResJdentiaJ.: . 

Single Family· 

Multi-Units 

Mobile Homes 

Rural (lots.~reater .. than· l/2 .acre) 

Commercial ·(2) 
8096 Impervious 

Industrial (2) 
· 9096 ·lm~tv.i'ous· 

NOTES: 

(l) Type· D· soH to ... be used for all areas. 

Coefflcienti C 
SoUType · 1) 

D 

.S.5 

.70 

.65 

.45 

. .8.S 

.9.5 

(2) Where actual conditions deviate significantly from the tabulated 
· lm~tviousnes,s values of 8096 or 9096, the values ·given for coefficient C, 

may . .-.. ,be. r:e:Vised by multiplying 8096 or 90% by the ratio of actual 
im~rviousnes~ to the ·tabulated imperviousness. How.ever, in no case shall 
the final coefficient be less than 0 • .50. For examples Consider commercial 
property on D soil. 

Actual imperviousness = SO% 

'r~lated i~pe.rvlousness ; 80.96 

Revised C 50 
X o.a, O.S3 = lo = 

82 ·-· 



tt.EY. FACTOR 
o-.,soo lOO 

eoo-iooo 1.25 

J000-4000 t.42 

4000-SOOO 1.60 

sooo-1000 1.10 

DESERT 1.25 

To ulltoln cor,ect lntene1t,0 

multlpt, l1111nt11, on cflort 
00 
l,.J •, facto, for dHIOlt 

eleHtlon. 

·z 
-t 
"' n :«: 

0 (/) -C -i 
Z· -( 
-t . .n I -< -. C 

0 :0 a 
0 11~ C ,. ~ 

·en )> 
en ::! )> 
z 0 

CJ 
z 

)> I 
"'U Ill -q . ,, Cil :u 
f11 0 flt z 0 
0 C - (Tl 
X z ,.. 0 

~ 
I> -z ... 
J> 
r 
r 

{ 
•. 

M I N UT ES D UR AT I.() N 
9 10 20 30 40 50 I 

. 
4 S e 7 8 • ,o HOURS 

2 9 

s.o ~! :::: .:!I!:._. ! 11! 1 !:i'!!:11 r~ . . 1 I: ·1 ~!: :: _ 
4 0 "" .. ii, ..:.-·.. • •••• - ........ ~ - .!.I l ~· ... 11 :I ~·- • i...- ~._. .~.... , l!l: .. 1 . 

• ,_ • • II - - - • • • •. J. •• • • • . • I 1:- •• .• . . . ~ ·==.~ . a: :: ... · .. . ! ·1= u .. :: : 1 · · : • .... : =: ~· _._ .. -1 
I O 

-· po l ' I'll loo 1 r • • • • 1 ~• II ii ll 1 • • I' ' ' ' • •• •I • 

~~ !:.i.. :,:'::,·!·'~~... . .i : ·:.:,. :~: :" 111 ·.1 . . - . ·~ , . i ;i 1i==;: ·•I .. I'=..:·.~ 
• 11 • ..._ •• • : • : . .:. ~ ~ .. .:- • • •• - -·· .. : ~ .:: Ir. . • 1 .. '- -- ._ . . . . ·1·' i- - . • ,... ,.o ~-1• ::.::~ ~:·1: --··'~:::, ..... ; -=-· ..... -~ ._ ,: I.:= . __ . __ . ...: ..... IJ· ,·=-:.1,J. ··a:,.=:::.= 

0 - in :-:S: ·-· II',, ...... ,,. ~ - -·s:;: - := '·'f ···- ·1 ·- ~- .... ,. -1:r .1=. ,1 - .. :t:l;r.: • . -- ·-· .•. 2n1.: :_. ~: . .; :L ~~~-:'-'-'-1'~ .. ~~~-= E::: ! !·, ·. - :: 11 :.··:··-- .. ".:-~- :-: . ~m· .~ i7 ~ . :·: t1 ~ ,~ ~ :: .:: m - - -· .. ,. . -. .. -~- ,.. ... . . .. . . . -·- . . .... ~ If.. .... f. .. ·-. . . . . . . .... - - ~ -- •• , ' ~ . t ~ • ._ .. - •• • ~ ~t 1•• . "" . I - -+, - • ~ i-.. • 1 • - , - -
0 0- ~::rt - ~i ·~· I: : -~ .., • ""•..' ~:. ~ :.: : '! : • .. ' 1..- , I t,- • • ~ .. •• • ' • •• .L lo-a -: ' t- i-- -- ••• 

2. ··-· .•. I ~ • • • !'I." . I'"-,. ~+11-- ' ii,;. • • :. • - • - - ,_ • I 1 . lo• .1,. LJ 1' I •• 

Z er ·· ~ ··· · hi-,:., - - • • ~ ·• • N:t-· t,y, ~ h !i .. - ·-.- ... · ! : .;._ ... - ' . ,_ 
ct:, ... IF=·~ f !'.1 _J~ .:_.: --~~~ 1;~ l;: ~-;~ ~ ~: ~~ : ·· ~ - .p i t~,· ~.:1 : :. i :: :l ,:::.. - ·-en O :.;:J f• I lio' , • f I• ' ~ ~ • "1-
-. X ••· • 1--· - '· Jlf '· · · -,.~t_H I~ 11;~ • It • r,i'. ,. ~ 11 r !-- ti ti • I. ·, -, . · · -- --~ 

• • • • ·- - •• .• ~ I' . I l1. • -· ~ • . . . . [', . ~ t I • • .. .. • , I I I, ... .• .. . - . - -
>- er ,_ - 1-1--

t- w ~,.' 1·· ·- .. I • • •• • • "" • f ' ~ • I i • it; . ~ ., hi ~ N ~ = -t-t 1 -· .• I .•. ·-

;; 0. I.' tr! ~ ~ r: i i I ' : - ~ - •- : ~ 'l l : ~ ~ f ! ;: ,_: ~ i ~ ; ~ • 
1 
i1 : ' . ijiU. I: 1- W · · c-= z o. [I !p~ ·: : ! . - :. ~. . . . . .I .: I : • • \ • ~ l.'.. .. • ~ ~ • ~ I • : ... U . -- -

Id u, 0 8 : ;: I! f 1 ; I :: :· oo: ~· • 1+ 1 . ! , ~· '\;, . . ~ ~ . ~ ~ . . : . ='~. ~:-=I.: I i11tflf.l=:t==l=I 
L 11.1:c o.·, + m I= !Ii 11.::i:::i::~: - .: : . , .. 1 ~ ' . •i • .... • ~ .;:,'.:... ~ iii -it.~· ·~-a ; ,.:. . '· ==. -=- ... 
y- 4 : : ' ' 0 

•• •, • : ' • ' ~ ~ ' ...., 11! I' "' 1 • i. ~ I I. : • :': -
Z U I I • I ' I • ' • • ~ • • 1,, '°' N • J I 1o, • • · • 1• .= .. _ ... 
- Z 0. ·1 I ·. • 1 · ' . - .. .. · ri· • I a • ~ ~ J Ill: . . • •f llo • -. . . ·, . . . . . . ~ ... .. . ~ . l " .. 

~
. •• I .,. . •. . • . . . • I ~ L.. •• II 11 ·- • I .~;Jf .. ~;JI .... , ff.M-IMt1''&1--· ·-1---+'--1 0 • .._ • • 1- ,_ I-- - ._ 1- • ~ ~ • - • • • IT 

.~ •-· ,. • • . . . . . ' ... ' ! I It L..;, .• i. ~ .. 'JI, '.' • I ,.. •. ' I -· - lo-

o. 4. ~'.! ~, t:rP,~ 11,il. i,\ll ~ t> . . . ·1 j 1· ...111· ': .. '. 1·1 ~ ~ ~ < >- -· .. , ·. :,·· . ~,·. ·,k f . : ~ ·~ ~ 
: 1:,.:-·--- ·.:.:.:. ....... I -=:.. =--:=..:::=-. 1:.::. , •• ~ •.• • t-i·~-....... ,1 ..... 111•~~;~~ 

~~s -=--~ o. ,___., 

0. 

,o 20 

MINUTES 

10 ,40 50 I 2 

DURATION 

4 

HOURS 

--i.--L--

: '"s:: ... - ,_ 

f'-... ~~ 
- - .... ~ ~- -· ·-
~ --

lo.....,~.-..... 



r 

i 
I 
:· 

:: 

;. 

URBAN AREAS 
TIME OF FLOW 

OVERLAND 
CURVES 

a 
I 

.· i 
~ 'CO w· u 

3 
"' 0 

300 

200 

0 

Swfac• Flow Time Curv.s 

E.XAM ?LE-: 
GtVEN: L~/\JGTt-1 OF FLOW ~ 400 F, .. 

s L.O'PE.., - I. D CJ'c;, 

COeFfl~tE-,NT QF RV~OF~ C.: •70 

70 

60 

so 

'° 

30 

20 

10 

0 

~tAD : OVE:;tLAND P:LDwr,me_ - f 5" MtN u-;.·E.:S 
86 

... 
I 

"' w ... 
:, 
z 
3 
z 
w 
~ 
.:: 

' j 

·1 
1 
i 

! 
1 ,., 
l 

~ .. 



DRAINAGE AREA MAPS 



PRE-DEVELOPMENT 
DRAINAGE AREA MAP 



I -

I 

I': I I \~ I I ; , , 

r I . , 

' 

\ 

/; -, 

<ClEfRl<CA DlE ~ fl~ YA 
MAfl NO" 7rs;57 

--'-,· , , , , 

f--

. , . . . . 

IL.Ou~ 

' \ 

I 
I 
I 

/ 
/ 

I 

' I 

\ 

\ 
\ 
\ AREA ·os· (OFFSITE) 

0.093AC 
FLOWS ONSITE 
AND THEN WESTERL 'I 
TO EASEMENT 

\ 

\ , 

, 

. I 

'\ 

----\ 
\ 

' ' 

\ 
/ 

, -· 

\ 
----\ 

, 

' , 

, , , 
• 

' 

' 

- - · ' , , ,\, 

. 

, , 

, " --..._ ----

PRE-CONSTRUCTION 
DRAINAGE AREA MAP 



POST-DEVELOPMENT 
DRAINAGE AREA MAP 



AREAP~F 
0.142AC I 
DRANAGE FROM LOT 1 DRAINING WES 
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PRIORITY DEVELOPMENT PROJECT (PDP) 
STORM WATER QUALITY MANAGEMENT 
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CERTIFICATION PAGE 

Project Name: Cielo Tentative Map 
Permit Application Number: 529620 

I hereby declare that I am the Engineer in Responsible Charge of design of storm water BMPs for 
this project, and that I have exercised responsible charge over the design of the project as defined in 
Section 6703 of the Business and Professions Code, and that the design is consistent with the 
requirements of the Storm Water Standards, which is based on the requirements of SDRWQCB Order 
No. R.9-2013-0001 as amended by R9-2015-0001 and R.9-2015-01 00 (MS4 Perm.it). 

I have rcau auu UUUCJ."UlUU Ula\. Ult '\.....l\.)' .wU!Sill\.C\..J. lid.) rtuvp\.'-U il.1.1.ll.UUU.Hi i.'-':IU.U.'-UH .. HL" i.Vi. HiAHdc,Ui!:, 

urban runoff, including storm water, from land development activities, as described in the Storm 
Water Standards. I certify that this PDP SWQMP has been completed to the best of my ability and 
accurately reflects the project being proposed and the applicable source control and site design BMPs 
proposed to minimize the po tentially negative impacts of this project's land development activities on 
water quality. I understand and acknowledge that the plan check review of this PDP SWQMP by the 
City E ngineer is confined to a review and docs not relieve me, as the Engineer in Responsible Charge 
of design of sto1m r B Ps for this project, of my responsibilities for project design. 

Antony K Christensen, RCE 54021 

Christensen Engineering & Surveying 

a-J0-1? 
Date 



-
SUBMITTAL RECORD 

Use this Table to keep a record of submittals of this PDP SWQMP. Each ti.me the PDP SWQMP is 
re-submitted, provide the date and status of the project. In last colwnn indicate changes that have 
been made or indicate if response to plan check comments is included. When applicable, insert 
response to plan check comments. 

1 

06-06-17 
2 

08-30-17 
3 

4 

C8:J Preliminary D esign/Planning/CEQA 
0 Final D esign 

0 Preliminary Design/Planning/CEQA 
0 Final D esign 

0 Preliminary Design / Planning/CEQA 
0 Final Design 

0 Preliminaiy Design/Planning/CEQA 
0 Final Design 

Ini tial Submittal 

ddress City Comments 

ddress City Comments 



PROJECT VICINITY MAP 

Project Name: Cielo Tentative Map 
Pennit Application Number: 529620 
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STORM WATER REQUIREMENTS APPLICABILITY CHECKLIST 

Complete and attach DS-560 Form included in Appendix A.1 



so) 
City of San Diego 
Development Services 
1222 First Ave., MS-302 
San Diego, CA 92101 
(619) 446-5000 

Storm Water Requirements 
Applicability Checklist 

FORM 

DS-560 
OCTOBER 2016 

Project Address: 8280 Calle del Die lo I Project Number (for City Use Only): 

SEC 110N 1. Construction Storm water BMP Requirements: 
All construction sites are required to implement construction BMPs in accordance with the performance standards 
in the Storm Water Standards Manual. Some sites are additional~ required to obtain coverage under the State 
Construction General Permit {CGP)1 

, which is administered by the tate Water Resources Control Board. 

For all projects complete PART A: If project is required to submit a SWPPP or WPCP, continue to 
PART B. 

PART A: Determine Construction Phase Storm Water Requirements. 

1. Is the project subject to California's statewide General NPDES permit for Storm Water Discharges Associated 
with Construction Activities, also known as the State Construction General Permit {CGP)? (Typically projects with 
land disturbance greater than or equal to 1 acre.) 

IE] Yes; SWPPP required, skip questions 2-4 D No; next question 

2. Does the project propose construction or demolition activity, including but not limited to, clearing, grading, 
grubbing, excavation, or any other activity resulting in ground disturbance and contact wi th storm water runoff? 

D Yes; WPCP required, skip 3-4 D No; next question 

3. Does the project propose routine maintenance to maintain ortnal line and grade, hydraulic capacity, or origi-
nal purpose of the facility? (Projects such as pipeline/utility rep acement) 

D Yes; WPCP required, skip 4 D No; next question 

4. Does the project only include the following Permit types listed below? 

. Electrical Permit, Fire Ala rm Permit, Fire Sprinkler Permit, Plumbing Permit, Sign Permit, Mechanical Permit, 
Spa Permit. 

. Individual Rif.ht of Way Permits that exclusively include on ly ONE of the following activities: water service, 
sewer latera , or utility service. . Right of Way Permits with a project footprint less than 150 linear feet that exclusively include only ONE of 
the following activit ies: curb ramp, sidewalk and driveway apron replacement, pot holing, curb and gutter 
replacement, and retaining wall encroachments. 

0 Yes; no document required 

Check one of the boxes below, and continue to PART B: 

~ If ~ou checked "Yes" for festion 1, 
a WPPP is REQUIRED. ontinue to PART B 

D If wu checked "No" for auestion 1, and checked "Yes" for iuestion 2 or 3, 
a PCP is REQUIRED. I the protct f?roposes less than 5, 00 square feet 
of ftround disturbance AND has ess than a 5-foot elevation chan~e over the 
en ire project area, a Minor WPCP may be required instead. Con inue to PART B. 

D If ~ou checked "No" for all questions 1-3, and checked ''Yes" for question 4 
P RT B does not apply and no document is required. Continue to Section 2. 

1. More information on the City's construction BMP requirements as well as CGP requirements can be found at: 
www saodiego go'.!tLstocrnwatecLceglJlarioosLiode~ sbtrnl 

. . 
Printed on recycled paper. V1s1t our web site at www sand1ego gov/development-sery1ces . 

Upon request, this information is available in alternative formats for persons with disabilities. 
DS-560 (1 0-16) 



Page 2 of4 City of San Diego• Development Services · Storm Water Requirements Applicability Checklist 

PART B: Determine Construction Site Priority 

This prioritization must be completed within this form, noted on the plans, and included in the SWPPP or WPCP. 
The city reserves the right to adjust the priority of projects both before and after construction. Construction 
projects are assigned an inspection frequency based on if the project has a "high threat to water quality." The 
City has aligned the local definition of "high threat to water quality" to the risk determination approach of the 
State Construction General Permit (CGP). The CGP determines risk level based on proj ect specific sediment risk 
a~d receiving water risk. Additional inspection is required for projects within the Areas of Special Biological Sig-
nificance (ASBS) watershed. NOTE: The construction priority does NOT change constru ction BMP requirements 
that apply to projects; rather, it determines the frequency of inspections that will be conducted by city staff. 

Complete PART B and continued to Section 2 

1. ~ ASBS 
a. Projects located in the ASBS watershed. 

2. D High Priority 

a. Projects 1 acre or more determined to be Risk Level 2 or Risk Level 3 per the Construction 
General Permit and not located in the ASBS watershed. 

b. Projects 1 acre or more determined to be LUP Type 2 or LUP Type 3 per the Construction 
General Permit and not located in the ASBS watershed. 

3. D Medium Priority 

a. Projects 1 acre or more but not subject to an ASBS or high priority designation. 

b. Projects determined to be Risk Level 1 or LUP Type 1 per the Construction General Permit and 
not located in the ASBS watershed. 

4. D Low Priority 
a. Projects reguiring a Water Pollution Control Plan but not subject to ASBS, high, or medium 

priority designation. 

SECTION 2. Permanent Storm Water BMP Requirements. 

Additional information for determining the requirements is found in the Storm Water Standards Manual. 

PART C: Determine if Not Subject to Permanent Storm Water Requirements. 
Projects that are considered maintenance, or otherwise not categorized as "new development projects" or "rede-
velopment projects" according to the Storm Water Standards Manual are not subject to Permanent Storm Water 
BMPs. 

If "yes" is checked for any number in Part C, proceed to Part F and check "Not Subject to Perma-
nent Storm Water BMP Requirements". 

If "no" is checked for all of the numbers in Part C continue to Part D. 

1. Does the project only include interior remodels and/o r is the project entirely within an 
Dves ~No existing enclosed structure and does not have the potential to contact storm water? 

2. Does the project only include the construction of overhead or underground utilities without 
D ves IRJ No creating new impervious surfaces? 

3. Does the project fa ll under routine maintenance? Examples include, but are not limited to: 
roof or exterior structure surface replacement, resurfacing or reconfiguring surface parking 
lots or existing roadways without expanding the impervious footprint, and routine 

D ves !RI No replacement of damaged pavement (grinding, overlay, and pothole repair). 



City of San Diego• Development Services , Storm Water Requirements Applicability Checklist Page 3 of4 

PART D: PDP Exempt Requirements. 

PDP Exempt projects are required to implement site design and source control BMPs. 

If "yes" was checked for any questions in Part D, continue to Part F and check the box labeled 
"PDP Exempt." 

If "no" was checked for all questions in Part D, continue to Part E. 

1. Does the project ONLY include new or retrofit sidewalks, bicycle lanes, or trails that: 

• Are designed and constructed to direct storm water runoff to adjacent vegetated areas, or other 
non-erodible permeable areas? Or; 

• Are designed and constructed to be hydraulically disconnected from paved streets and roads? Or; 
• Are designed and constructed with ~ermeable pavements or surfaces in accordance with the 

Green Streets guidance in the City's Storm Water Standards manual? 

D Yes; PDP exempt requirements apply ~ No; next question 

2. Does the project ONLY include retrofitting or redeveloping existing ~aved alleys, streets or roads designed 
and constructed in accordance with the Green Streets guiaance in t e Cit:y's Storm Water Standards Manual? 

D Yes; PDP exempt requirements apply !RI No; project not exempt. 

PART E: Determine if Project is a Priority Development Project (PDP). 
Projects that match one of the definitions below are subject to additional requirements including preparation of 
a Storm Water Quality Management Plan (SWQMP). 

If "yes" is checked for any number in PART E, continue to PART F and check the box labeled "Pri-
~ ority Development Project". 

If "no" is checked for every number in PART E, continue to PART F and check the box labeled 
"Standard Development Project". 

1. New Development that creates 10,000 square feet or more of impervious surfaces 
collectively over the project site. This includes commercial, industrial, residentia l, 

~ Yes 0 No mixed-use, and public development projects on public or private land. 

2. Redevelopment project that creates and/or replaces 5,000 square feet or more of 
impervious surfaces on an existing site of 10,000 square feet or more of impervious 
surfaces. This includes commercial, indust rial, residential, mixed-use, and public 

Dves ~No development projects on public or private land. 

3. New development or redevelopment of a restaurant. Facili ties that sell prepared foods 
and drinks for consumption, includin~ stationary lunch counters and refreshment stands selling 
prepared foods and dnnks for imme iate consumption (SIC 5812), and where the land 

IRJ No development creates and/or replace 5,000 square feet or more of impervious surface. D Yes 

4. New development or redevelopment on a hillside. The Rroject creates and/or replaces 
5,000 square feet or more of impervious surface (collective y over the project site) and where 

Li ves !RI No the development will grade on any natural slope that is twenty-five percent or greater. 

5. New development or redevelopment of a parking lot that creates and/or replaces 
O ves ~ No 5,000 square feet or more of impervious surface (collectively over the project site). 

6. New develo~ment or redevelopment of streets, roads, highways, freeways, and 
driveways. he project creates and/or replaces 5,000 square feet or more of impervious 

~ Yes 0No surface (collectively over the project site). 

~ 
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7. New development or redevelopment discharging directly to an Environmentally 
Sensitive Area. The project creates and/or regiaces 2,500 square feet of impervious surface 
(collectively over project site), and discharges irectly to an Environmental~ Sensitive 
Area (ESA). "Discharging directly to" includes flow that is conveyed overlan a distance of 200 
feet or less from the project to the ESA, or conveyed in a pipe or open channel any distance 
as an isolated flow from the project to the ESA (i.e. not commingled with flows from adjacent 

O ves ~ No lands}. 

8. New development or redevelopment projects of a retail gasoline outlet (RGO) that 
create and/or replaces 5,000 square feet of impervious surface. The development 
project meets the following criteria: (a) 5,000 square feet or more or (b) has a projected 

0Yes lRJ No Average Daily Traffic (ADT) of 100 or more vehicles per day. 

9. New development or redevelopment trojects of an automotive repair shops that 
creates and/or replaces 5,000 s(uare eet or more of imP,ervious surfaces. Development 
projects cate~orized in any one o Standard Industrial Classification (SIC) codes 5013, 5014, 

D Yes !RJ No 5541, 7532-7 34, or 7536-7539. 

10. Other Pollutant Generating Project. The project is not covered in the categories above, 
results in the disturbance of one or more acres of land and is expected to generate pollutants 
reost construction, such as fertilizers and pesticides. This does not include projects creating 
ess than 5,000 sf of impervious surface and where added landscaping does not require regular 

use of pesticides and fertilizers, such as slope stabilization using native plants. Calculation of 
the square footage of impervious surface need not include linear pathways that are for infrequent 
vehicle use, such as emergency maintenance access or bicycle pedestrian use, if they are built D ~ 
with pervious surfaces of 1f they sheet flow to surrounding pervious surfaces. Yes X No 

PART F: Select the appropriate category based on the outcomes of PART C through PART E. 

1 . The project is NOT SUBJECT TO PERMANENT STORM WATER REQUIREMENTS. D 
2. The project is a STANDARD DEVELOPMENT PROJECT. Site design and source control 

D BMP requirements apply. See the StQrm Wi;!ter St2od'1rds Maou'11 for guidance. 

3. The project is PDP EXEMPT. Site design and source control BMP requirements apply. 
D See the StQrrn W2ter Sti;!OQi;!rds Maou'11 for guidance. 

4. The project is a PRIORITY DEVELOPMENT PROJECT. Site design, source control, and 
structural pollutant control BMP requirements apply. See the Storm Water Staodards Manual 

~ for guidance on determining if project requires a hydromodification plan management 

Joy D. Christensen Assistant Engineer 
Name of Owner or Agent (Please Print) Title 

~{)~ 02/06/2017 

s~ nature Date 



Re uirements 

Project Name: Cielo Tentative Map 

Permit Application Number: 529620 Date: February OS, 2017 

Determination of Re uirements 
The purpose of this form is to identify permanent, post-construction requirements that apply to the project. 
This form serves as a short summary of applicable requirements, in some cases referencing separate forms that 
will serve as the backup for the determination of requirements. 

Answer each step below, starting with Step 1 and progressing through each step until reaching "Stop". 
Refer to Part 1 of Storm \'<later Standards sections and/ or separate forms referenced in each step below. 

Ste Answer Pro ession 
Step 1: Is the project a "development project"? ~ Yes Go to Step 2. 
See Section 1.3 of the BMP D esign Manual (Part 1 of 
Storm Water Standards) for guidance. 1-------+------------------i 

O No Stop. 
Permanent BMP requirements do not 
appiy. No SWQ!.vIP will Ge n :1.juin::J . ' 
Provide discussion below. 

Discussion / justification if the p roject is not a "development project" (e.g., the project includes ruili in terior 
remodels within an existing building): 

Step 2: Is the project a Standard Project, Priority 
Development Project (PDP), or exception to PDP 
definitions? 
To answer this item, see Section 1.4 of the BMP 
D esign Manual (Part 1 of Storm Water Standards) 
in its entiretv for guidance, AND complete Storm 
Water Requirements Applicability Checklist. 

D Standard 
Project 

~PDP 

OPDP 
Exempt 

Stop. 
Standard Project requirements apply. 

PDP requirements apply, including 
PDP SWQivIP. 
Go to Ste 3. 
Stop. 
Standard Project requirements apply. 
Provit.le t.liscussion ant.I list any 
additional re uirements below. 

Discussion / justification, and additional requirements for exceptions to PDP definitions, if applicable: 



- - ;:~~n~i 
Seep Answer Progression 

Step 3. Is the project subject to earlier PDP O Yes Consult the City Engineer to 
rcguirements due to a prior lawful approval? determine requirements. 
See Section 1.10 of the BtvfP D esign Manual (Part 1 Provide discussion and identi fy 
o f Storm Water Standards) for guidance. requirements below. 

Go to Step 4. 

~ N o BNIP Design Manual PDP 
reguirements apply. 
Go to Step 4. 

Discussion / justification of prior lawful approval, and identify requirements (not required if prior lawful 
approval does not applx) : 

Step 4. D o hydromodification control requirements OYes PDP structural B:tvIPs required for 
apply? pollutant control (Chapter 5) and 
See Section 1.6 of the B:MP D esign Manual (Part 1 hydromodification control (Chapter 
of Storm Water Standards) for guidance. 6). 

Go to Step 5. 

~No Stop. 
PDP structural B:tvIPs required for 
pollutant control (Chapter 5) only. 
Provide brief discussion of exemption 
to hvdromodification control below. 

Discussion / justification if hydromodification control requirements do not apply: 

Runoff flows to La Jolla Drive, then southerly along it to a curb inlet at Calle Vallecitos (4599-D) and then in 
the public ston11 drain to the Pacific O cean. The other outlet is to a curb inlet in Calle <lei Cielo (7775-D) and 
then down Calle del Oro in a 24" drain (7775-D) then to a 30" drain in Camino <lei Oro (11394-L) and then 
to a 1.5' x 4' box culvert (11394-L) to the Pacific Ocean 

Step 5. D oes protection of critical coarse sediment 0Yes Management measures required for 
yield areas apply? protection of critical coarse sediment 
See Section 6.2 of the B:MP Design Manual (Part 1 yield areas (Chapter 6.2). 
o f Storm Water Standards) for guidance. Stop. 

~ No Management measures not required 
for protection o f critical coarse 
sediment yield areas. 
Provide brief discussion below. 
Stop. 

Discussion / justification if protection o f critical coarse sediment yield areas does not apply: Verified using 
Google Eartl1 KMZ file from Project Clean Water. 



Project Name 

Project Address 

Assessor's Parcel N umber(s) (APN(s)) 

Permit Application Number 

Project Watershed 

H ydrologic subarea name with Numeric Identifier 
up to two decimal places (9:XX.XX) 

Project Area 

(to tal area of Assessor's Parcel(s) associated with 
the ro·ect or total area o f the ri ht-of-wa 

Area to be disturbed by the project 

subset of Pro· cct Foo rint 

Project Proposed Pervious Area 

subset of Pro· cct Foot rin t 

Cielo Tentative Map 

8280 Calle del Cielo 
La Jolla, CA 9203 7 

346-250-08-00, 346-250-09-00, 246-250-10-00 
AND 346-240-01-00 

Select O ne: 
D San Dieguito River 
1:8] Penasquitos 
D Mission Bay 
D San Diego River 
D San Diego Bay 
D Tijuana River 

529620 

906.30 

4.453 Acres ( ______ Square Feet) 

4.188 Acres ( ______ Square Feet) 

1.782 Acres ( _ _____ Square Feet) 

2.406 Acres ( - -------'Square Feet) 

Note: Proposed Impervious Area+ Proposed Pervious Area= Arca to be Disturbed by the Project. 
This ma be less than the Pro·ect Area. 

The proposed increase or decrease in impervious 
area in the proposed condition as compared to the 
pre-project condition. 

(0.650 - 1.78?) +274% 



Current Status of the Site (select all that apply): 
~ Existing development 
0 Previously graded but not built out 
D Agricultural or other non-impervious use 
D Vacant, undeveloped/natural 
Description / Additional Information: Portions of the property is improved with paving for the private road 
and a single family residence and appurtenances. 

Existing Land Cover Includes (select all that apply): 
~ Vegetative Cover 
D Non-Vegetated Pervious Areas 
~ Impervious Areas 
Description / Additional Information: The project site non-vegetated pervious area includes gravel driveway at 
the front of the existing single family residence. 

Underlying Soil belongs to Hydrologic Soil Group (select all that apply): 
0 NRCSType A 
0 NRCSTypeB 
0 N RCSTypeC 
~NRCST eD 
Approximate Depth to Groundwater (GW): 
0 GW Depth < 5 feet 
D 5 feet< GW Depth < 10 feet 
0 10 feet < GW D epth < 20 feet 
~ GW Depth > 20 feet 

Existing Natural Hydrologic Features (select all that apply): 
D Watercourses 
D Seeps 
D Springs 
D Wetlands 
~None 
Description / Additional Information: A canyon exists onsite. 



Description of Existing Site Topography and Drainage: 
How is storm water runoff conveyed from the site? At a mini.mum, this description should answer: 

1. Whether existing drainage conveyance is natural or urban; 

2. If runoff from offsite is conveyed through Lhe site? If yes, qwmtification of all offsite drainage areas, 
design flows, and locations where o ffsite flows enter the project site and summarize bow such flows 
are conveyed through the site; 

3. Provide details regarding existing project si te drainage conveyance network, including storm drains, 
concrete channels, swales, detention facilities, storm water treatment facilities, and natural and 
constructed channels; 

4. Identify all discharge locations from the existing project along with a summary of the conveyance 
system size and capacity for each o f the discharge locations. Provide summary of the pre-project 
drainage areas and design flows to each of the existing runoff discharge locations. 

Description / Additional Information: 

he site conveys urban runoff to the west, Some runoff if to a 60' road casement and some drains directly to 
the neighbors westerly. 1\ small area northerly o f the site flows through the site (0.093 ac) and then to the same 
road easement westerly. All runoff to the road easement eventually flow westerly to La Jolla Shores Drive and t 
tl1e public storm drain located therein. From there tl1c runoff flows to tl1e Pacific Ocean. 

rior to construction there exists offsite runoff to tl1c site from tl1e area northerly of the property. As shown on 

the pre-construction drainage area map, the offsite and onsite mnoff flows to the area westerly, with the 

ajority of the runoff flowing to the 60' road easement westerly of the site and then to La Jolla Shores Drive. A 

ortion o f the site runoff flows to the neighboring properties westerly of tl1e si te. The total pre-construction 

·unoff flowing westerly is 7.49 cfs. Following construction there is a total increase in site runoff of 0.56 cfs 

(from 7.34 to 7.90 cfs). Following construction, the majority of the site runoff (7.56 cfs) will be conveyed to a 

1eanout in the private driveway and then convey by a J 8" R CP dniin to an existing curb inlet .at the- south.ca.st 

corner of the intersection of Calle de! Oro and Calle de! Cielo. A portio n of the site runoff (3.60 cfs) \Vill be 

ollected in a clcanout on Lot 1 and pumped to the cleanout in the private driveway. Total runoff to the west 

Yi.II decrease from 7.49 cfs to 0.48 cfs a decrease of 93.6%. The addition o f 7.56 cfs of runoff to the public 

storm drain system in Calle <lei Oro will cause no adverse effect. The decrease in runoff to the west will improv 

the drainage condition experienced by the westerly neighbors as well as in La Jolla Shores Drive. The site has 

.650 ac of imperviousness and a proposed 1.782 ac area of in1perioosness following development, a change 

from 14.6% to 40.0% area of imperviousness. 



his project involves the removal of the existing single-family residence and subdivision of the property into 8 
ots for single-family residences. 

List/describe proposed impervious features of the project (e.g., buildings, roadways, parking lots, courtyards, 
athletic courts, other impetvious features): 

Impervious surfaces will include the new buildings and hardscape patio and walJ...-ways and driveway. 

List/ describe proposed pervious features of the project (e.g., landscape areas): 

Landscaped areas and pervious paving as well as pools. The pools shall have adequate freeboard and/ or 
overflow capability to prohibit overflow discharge to the MS4. 

Does the project include grading and changes to site topography? 
(8:1 Yes 
O No 
Description / Additional Information: 

Mass grading will be performed as shown on the project map. 



Does the project include changes to site drainage (e.g., installation of new storm water conveyance systems)? 
~ Yes 
O No 

If yes, provide details regarding the proposed project site drainage conveyance network, including storm drains, 
concrete channels, swales, detention facilities, storm water treatment facilities, natural and constructed channels, 
and the method for conveying o ffsite flows through or around the proposed project site. Identify all discharge 
locations from the proposed project site along with a summary of the conveyance sys tem size and capaci ty for 
each o f the discharge locations. Provide a summary of pre and post-project drainage areas and design flows to 
each of the runoff discharge locations. Reference the drainage study for detailed calcula tions. 

Description / Additional Information: 

T here is a decrease in runoff to La Jolla Shores Drive ,vi.th an increase in runoff to the public 
s torm drain northerly of the site. AU runoff will continue to flow to the Pacific Ocean and the new 
runoff flowing northerly will have not adverse effect on the public storm drains system The 
decrease in runoff to La Jolla Shores Drive, will have a beneficial effect on that portion of the 
public storm drain system. T here will be a significant decrease in volume to neighboring 
properties. See the Drainage Study. 



Identify whether any of the following features, activities, and/ or pollutant source areas will be present (select 
all that apply): 
[8J On-site storm drain inlets 
D Interior floor drains and elevator shaft sump pumps 
D Interior parking garages 
D Need for future indoor & structural pest control 
[8J Landscape/Outdoor Pesticide Use 
[8J Pools, spas, ponds, decorative fountains, and other water features 
D Food service 
[8J Refuse areas 
D Industrial processes 
D Outdoor storage of equipment or materials 
D Velucle and Equipment Cleaning 
D Vehicle/Equipment Repair and Maintenance 
D Fuel Dispensing Areas 
D Loading D ocks 
D Fire Sprinkler Test Water 
D Miscellaneous Drain or Wash Water 
D Plazas, sidewalks, and parking lots 
D Large Trash Generating Facilities 
D Animal Facilities 
D Plant N urseries and Garden Centers 
D Automotive-related Uses 

Descriptio n / Additional Information: 

No pesticides are expected to be required as part of the landscape management. Refuse containers stored in th 
garage. O nsite storm drains will include area drains and catch basins. Pools are part of the project design. 



Narrative describing flow path from discharge location(s), through urban storm conveyance system, to receiving 
creeks, rivers, and lagoons and ultimate discharge location to Pacific Ocean (or bay, lagoon, lake or reservoir, 
as applicable) 

unoff flO\vs from the project site via a 18" RCP drain to the public storm drain system in Calle de! Cielo then 
to the existing system in Calle <lei Oro and Camino <lei Oro, to the Pacific Ocean. Some site runoff continues to 
flow by surface flow to La Jolla Shores Drive. 

Provide a summary of all beneficial uses of receiving waters downstream of the project discharge locations. 

For Coastal \'(later uses include Industrial service supply, Navigation, Contact Water Recreation, Non-Contact 
Water Recreation, Commercial and Sport fishing, Biologic Habitats, E stuarine, Wildlife, Rare and Marine 
habit,'lts, Migration, Aquaculture, Shellfish Harvesting, Spawning. Ground Water uses include Municipal, 
Domestic and Industrial supply. 

Identify all ASBS (areas of special biological significance) receiving waters downstream of the project discharge 
locations. La Jolla Sho res ASBS area. 

Provide distance from project outfall location to impaired or sensitive receiving waters. 

Approximately 0.2 mile westerly to the Pacific Ocean. 

Summarize information regarding the proximity of the permanent, post-construction storm water BMPs to the 
Ci Ly's Multi-Habitat Planning Area and environmentally sensitive lands 
There are no MI-IPA or ESL areas near the project site. 



IJGm:otl;ffll UfflmJ@mr1.1 n 
Identification of Receiving Water Pollutants of Concern 

Llst any 303(cl) impaired water bodies within the path of storm water from the project site to the Pacific Ocean 
(or bay, lagoon, lake or reservoir, as applicable), identify the pollutant(s)/s tressor(s) causing impairment, and 
identify any TtvIDLs and/ or Highest Priority Pollutants from the WQIP for the impaired water bodies: 

303(d) Impaired Water Body Pollutaot(s)/Stressor(s) 
TMDLs/ WQIP Highest Priority 

Pollutant 

Pacific Ocean Bacteria Indicator Bacteria 

Identification of Project Site Pollutants* 
*Identification of project site pollutants is only required if flow-thru treatment BMPs are implemented onsite 
in lieu of retention or biofiltration BMPs (note the project must also participate in an alternative compliance 
program unless prior lawful approval to meet earlier PDP requirements is demonstrated) 

Identify pollutants anticipated from the project site based on all proposed use(s) of the site (sec BMP Design 
Manual (Part 1 of Storm Water Standards) Appendix B.6): 

Pollutant 
Not Applicable to the Anticipated from the Also a Receiving Water 

Project Site Project Site Pollutan t of Concern 

Sediment 

N utrients 

Heavy Metals 

Organic Compounds 

Trash & D ebris 

Oxygen Demanding 
Substances 

Oil & Grease 

Bacteria & Vi.ruses 

Pesticides 



Do hydromodification management requirements apply (see Section 1.6 of the B1v[P Design Manual)? 
D Yes, hydromodification management flow conu·ol structural BlVIPs required. 
[gl No, the project will discharge runoff directly to existing underground storm drains discharging directly to 

water storage reservoirs, lakes, enclosed embayments, or the Pacific Ocean. 
D No, tl1e project will discharge runoff directly to conveyance channels whose bed and bank are concrete­

lined all the way from the point of discharge to water storage reservoirs, lakes, enclosed embayments, or 
ilie Pacific Ocean. 

D No, tl1e project will discharge runoff directly to an area identified as appropriate for an exemption by the 
\.VMAA for the watershed in which tl1e project resides. 

Description / Additional Information (to be provided if a 'No' answer has been selected above): 

Critical Coarse Sediment Yidd Areas* 
*Tb.is Section onl re uired if h dromodification mana einent re uirements a 

Based on Section 6.2 and Appendix H does CCSYA exist on the project footprint or in ilie upstream area 
draining ilirough the project footprint? 
O Yes 
[gi No 

Discussion / Additional Information: 
Po tential CCSYAs do not occur onsite or areas upstream and tributary to tl1e site. 



Flow Control for Post-Project Runoff* 
*This Section onl, re uired if h dromodification mana emen t re uirements a 

List and describe point(s) of compliance (PO Cs) for flow control for hydromodificatio o management (see 
Section 6.3.1). For each POC, provide a PO C identification name or number correlating to the project's HMP 
Exhibit and a receiving channel identification name or number correlating to the project's I-IMP Exhibit. 

Has a gcomorphic assessment been performed for the receiving channel(s)? 
0 No, the low flow threshold is 0.1 Q2 ( default low flow threshold) 
0 Yes, the result is the low flow threshold is 0.1 Q2 
0 Yes, the result is the low flow threshold is 0.3Q2 
0 Yes, the result is the low flow threshold is 0.5Q2 

If a geomorphic assessment has been performed, provide title, date, and preparer: 

D iscussion / Additional Informa tion: (optional) 



When applicable, list other site requirements or constraints that will influence storm water management design, 
such as zoning requirements including setbacks and open space, or local codes governing minimum street 
width, sidewalk construction, allowable pavement types, and drainage requirements. 

None. 

0 tional Additional Information or Continuation of Previous Sections As Needed 
This space provided for additional information or continuation o f information from previous sections as 
needed. 
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Source Control BMPs 
All development projects must implement source control BMPs SC-1 through SC-6 where applicable and 
feasible. See Chapter 4 and Appendix E of the BMP Design Manual (Part 1 of the Storm Water Standards) for 
information to implement source control BMPs shown in this checklist. 

Answer each category below pursuant to the following. 

• "Yes" means the project will implement the source control BMP as described in Chap ter 4 and/ or 
Appendix E of the BMP Design Manual. Discussion / justification is not required. 

• "No" means the BMP is applicable to the project but it is not feasible to in1plemcnt Discussion / 
justification must be provided. 

• "N / A" means the BMP is not applicable at the project site because the project does not include the 
feature that is addressed by the BMP (e.g., the project has no outdoor materials storage areas). 
Discussion / justification may be provided. 

Source Control Requirement Applied? 
SC-1 Prevention of Illicit Discharges into the MS4 D Yes I 0 No I [8'J N/A 

Discussion / justification if SC-1 not implemented: 

None anticipated. 

SC-2 Storm Drain Stenciling or Signage [8'J Yes I D No I D N/1\ 
Discussion / justification if SC-2 not implemented: 

For curb inlets. 

SC-3 Protect Outdoor Materials Storage Areas &om Rainfall, Run-On, O Yes 
I 

0 No I [8'JN/A 
Runoff, and Wind Dispersal 
Discussion / justification if SC-3 not implemented: 

\Xlill not occur onsite. 

SC-4 Protect Materials Stored in Outdoor Work Areas &om Rainfall, Run- 0Yes 
I 

D No I [8'J N/A 
On, Runoff, and Wind Dispersal 
Discussion / justification if SC-4 not implemented: 

Will not occur onsite. 

SC-5 Protect Trash Storage Areas &om Rain fall, Run-On, Runoff, and Wind [8'J Yes 
I 

D No I D N/A 
Dispersal 
Discussion / justification if SC-5 not implemented: 

Refuse containers will be stored within the proposed garage. 



lRmm n~·mmw ~cu.ffl 
Source Control Requirement I Applied? 

SC-6 Additional BMPs Based on Potential Sources of Runoff Pollutants (must answer for each source listed 
below) 

On-site storm drain inlets 0 Yes 0 No 0 /A 
Interior floor drains and elevator shaft swnp pumps 0 Yes 0 No 0 N/r\ 

Interior parking garages 0 Yes 0 No 0 N/A 

Need for future indoor & structural pest control 0 Yes 0 1 o 0 N/A 

Landscape/ Outdoor Pesticide Use 0 Yes 0 No O N/A 

Pools, spas, ponds, decorative fountains, and other water features 0 Yes 0 No O N/A 

Food service 0 Yes 0 No 0 N/A 

Refuse areas 0 Yes 0 No 0 /A 

Industrial processes 0Yes 0 No 0 N/A 

Outdoor storage of equipment or materials 0 Yes 0 No 0 N/A 

Vehicle/Equipment Repair and Maintenance 0 Yes 0 No 0 N/A 

Fuel Dispensing Areas 0 Yes 0 0 0 N/A 

Loading Docks 0 Yes 0 No 0 N/A 

Fire Sprinkler Test Water 0 Yes 0 No 0 N/A 

Miscellaneous Drain or Wash Water 0 Yes 0 No 0 N/A 

Plazas, sidewalks, and parking lots 0 Yes 0 No 0 N/A 

SC-6A: Large Trash Generating Facilities 0 Yes 0 No 0 N/A 

SC-6B: r\nimal Facilities 0 Yes 0 No 0 N/A 

SC-6C: Plant Nurseries and Garden Centers 0 Yes 0 No 0 N/A 

SC-6D: Automotive-related Uses 0 Yes 0 No 0 N/A 

Discussion / justification if SC-6 no t implemented. Clearly identify which sources of runoff pollutants are 
discussed. Justification must be provided for all "No" answers show n above. 

Landscaping will be employed but pesticide use is no t anticipated. Refuse will be collected in container stored 
in the proposed garage. Onsite drains include area drains and catch basins. 



All development projects must implement site design BMPs SD-1 through SD-8 where applicable and feasible. 
See Chapter 4 and Appendi..'c E of the BMP Design Manual (Part 1 of Storm Water Standards) for information 
to implement site design B:tvfPs shown in this checklist. 

Answer each category below pursuant to the following. 

• "Yes" means the project will implement the site design B:tvfP as described in Chapter 4 and/ or 
Appendix E of the BMP D esign Manual. Discussion / justification is not required. 

• "No" means the BMP is applicable to the project but it is not feasible to implement. D iscussion / 
justification must be provided. 

• "N/ A" means the BMP is not applicable at the project site because the project does not include the 
feature that is addressed by the BMP (e.g., the project site has no existing natural areas to conserve). 
Discussion / justification may be provided. 

BMPs must be included at the end of this checklist. 

SD-1 Maintain Natural Drainage Pathways and Hydrologic Features D Yes D No ~ N/A 

Discussion/ justification if SD-1 not implemented: 

Does not exist onsite. 

1-1 Are exist111g natural drainage pathways and hydrologic features 
ma ed on the site ma ? 

1-2 Are trees implemented? If yes, are they shown on the site map? 
1-3 Implemented trees meet the design criteria in SD-1 Fact Sheet (e.g. 

soil volume, maximum credit, etc. ? 
1-4 Is tree credit volume calculated using Appendix B.2.2.1 and SD-1 

Fact Sheet in A end.ix E? 
SD-2 Have natural areas, soils and vegetation been conserved? 

Discussion / justification if SD-2 not implemented: 

No natural area exist onsite. 

0Yes ~No 

0 Yes ~No 
0 Yes ~No 

OYes ~No 

D Yes 0 No ~ N/A 



:: ~ ~ mtm,idr:& 
Site D esum Requirement Applied? 

SD-3 Minimize Impervious Area [gl Yes 0 No O N/A 

Discussion / justification if SD -3 not implemented: 

SD-4 NI:inimize Soil Compaction [gl Yes 0 No O N/A 

Discussion / justification if SD -4 not implemented: 

SD -5 Impervious Area Dispersion [gl Yes 0 No O N/A 

Discussion/ justification if SD -5 no t implemented: 

Self-mitigating areas flow by surface flow and are generally collected and conveyed offsite in the drain 
system. Runoff from areas not collected and flowing offsite do so by surface flow and the rnnoff is not 
concentrated. Runoff decreases by 93.3% from its pre-construction volume. 

5-1 Is the pervious area receiving rnnon from impervious area identified [gl Yes 0 No 
on the site map? 

5-2 Does the pervious area satisfy the design criteria in SD-5 Fact Sheet [gl Yes 0No 
in Appendix E (e.g. maximum slope, minimwn length, etc.) 

5-3 Is 
. . 

dispersion unperv1ous area credit volume calculated using 0Yes [gi No 
Appendix B.2.1.1 and SD -5 Fact Sheet in Appendi."'\: E? 



UWIW~~idc5 
Site D esi1n1 Requirement Applied? 

SD -6 Runoff Collection 0Yes 0 No ~ N/A 

Discussion / justification if SD -6 not implemented: 

Runo ff is collected from the impervious areas and directed to bioretention basins. 

6a-1 Are green roofs implemented in accordance with design criteria in O Yes iZ! No 
SD -6A Fact Sheet? If yes, are they shown on the site map? 

6a-2 Is green roof credit volume calculated using Appendix B.2.1.2 and O Yes iZ! N o 
SD-6A Fact Sheet in Appendix E ? 

6b-1 Are pe1m eable pavements implemented in accordimce with design 0Yes ~ No 
cri teria in SD-6B Fact Sheet? If yes, are they shown on the site map? 

6b-2 Is permeable pavement credit volume calculated usmg 0Yes iZ! No 
Appendix B.2.1.3 and SD-6B Fact Sheet in Appencli.x E? 

SD-7 Landscaping with N ative or Drought Tolerant Species IZ! Yes 0 No O N/A 

Discussion / justification if SD -7 not implemented: 

Permeable pavement is being utilized but no credit volume is being claimed. 

SD-8 H arvesting and Using Precipitation 0 Yes iZ! No O N/A 

Discussion / justification if SD-8 not implemented: 

T he water demand in the 36 hour limit is exceeded by the D CV. 

8-1 Are rain barrels implemented in accordance with design criteria in 0 Yes ~ No 
SD-8 Fact Sheet? If yes, are they shown on the site map? 

8-2 Is rain barrel credit volume calculated using Appencli.x B.2.2.2 and 0Yes ~ No 
SD -8 Fact Sheet in Appencli., E? 



Insert Site Map with all site design BMPs identified: 
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I GRADING DATA 

AREA OF SITE - 4.453 AC 
AREA OF SITE TO BE GRADED 4.188 SF 
PERCENT OF SITE TO BE GRADED 94% 
AREA OF SITE WITH SLOPES GREATER THEN 25% - 0.783 AC 
PERCENT OF SITE WITH SLOPES GREATER THEN 25%-17.6% 

NO ENVIRONMENTALLY SENSITIVE LANDS EXIST ONSITE 
NO PART OF SITE IS PREVIOUSLY UNDISTURBED PER BIOLOGICAL 
LETTER REPORT PREPARED BY KLUTZ BIOLOGICAL CONSULTING 
DATED JANUARY 17, 2017. 

AMOUNT OF CUT - 4,600 C.Y. 
AMOUNT OF FILL - 34,000 C.Y. 
AMOUNT OF IMPORT - 29,400 C.Y. 
MAXIMUM HEIGHT OF FILL SLOPE - 17 FEET 
MAXIMUM DEPTH OF CUT -10 FEET 
RETAINING WALL: 10 FEET MAX, HT. 2100 FEET TOTAL LENGTH 
(OTHERS, PART OF RESIDENCES) 

\ 

--------
LA JOlLA ~HO[R{[E~ 
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ANTONY K. CHRISTENSEN, ACE 54021 
LS 7508 

AUGUST 21, 2017 

Date 

TENTATIVE MAP NO. 1871908 
COASTAL DEVELOPMENT PERMIT 1871905 

SITE DEVELOPMENT PERMIT 187907 
PLANNED DEVELOPMENT PERMIT 

CONSTRUCTION NOTES 
G) PROPOSED CURB INLET WITHOUT STANOARD BOX TD ALLOW STREET 

RUNOFF TO BE COLLECTED AND CONVEYED TO BIOFILTRATION BASIN 

@ PROPOSED PRIVATE 6" TYPE "G" CURB AND GUTTER PER SDG-151 ONSITE 
(SEE SHEET C-6 FOR OFFSITE) 

PROPOSED PRIVATE 4" SIDEWALK PER SDG-155 (TYPICAL) 

PROPOSED PRIVATE 8" PVC SEWER TO JOIN EXISTING 8" VC SEWER AT 
NEW SEWER MANHOLE 

@ PROPOSED PRIVATE 6" PVC WATER TO JOIN EXISTING 8" AC WATER, 
REMOVE MAIN AND AIR VALVE BEYOND POC 

® 
0 
® 
® 

PROPOSED PRIVATE SEWER MHs PER SDS-107 (84.0 RIM/ (77.42 IE)) 
AT ENTFlANCE 

& (109.5 RIM/ 103.0 IE) 
AT CUL-DE-SAC 

PROPOSED GRASS-CRETE OR EQUIVALENT PAVEMENT 

PROPOSED STAMPED CONCRETE PAVEMENT 

C/L PRIVATE MODIFIED DRIVEWAYS PER SDG-159 
LOT WIDTH 

1 12' 
2 12' 
3 13' 
4 13' 
5 14' 
6 14' 
7 13' 
8 12' 

@ PROPOSED BIOFILTRATION BASIN FOR INDIVIDUAL LOTS 

@ PROPOSED BIOFILTRATION BASIN FOR STREET RUNOFF 
(ALSO PORTIONS OF LOTS 5-8) 

8 PROPOSED BIOFILTRATION BASIN FOR WESTERLY STREET RUNOFF 

@ PROPOSED 3636 CATCH BASIN ON LOTS TO COLLECT RUNOFF TO BE CONVEYED TO 
INDIVIDUAL LOT BIOFILTRATION BASINS 

CJ REMOVE AND REPLACE EXISTING 22' DRIVEWAY PER SDG-159 AT LA JOLLA SHORE DRIVE 

§ PROPOSED 6' TRENCH DRAIN 

@) PROPOSED DECK DRAINS 

@) PROPOSED PLANTER DRAIN DISCHARGING THROUGH WALL 

Q?) PROPOSED PRIVATE 1" WATER SERVICE (TYPICAL) 

@) PROPOSED PRIVATE 4" SEWER LATERAL (TYPICAL) 

@) PRIVATE 8" PVC DRAIN FROM CATCH BASIN LOT 1 TYPE A-4 CLEANOUT (ITEM 25) 

@) TYPE A-4 CLEANOUT PER D-09 WITH TWO 7.5 HP PUMPS TO CONVEY RUNOFF TO 
TYPE A-4 CLEANOUT IN PRIVATE DRIVEWAY (ITEM 27) 

@ PROPOSED PRIVATE 12" PVC DRAIN TO COLLECT TREATED RUNOFF 
FROM LOTS 5-8 AND CONVEY IT TO TYPE A CLEANOUT (ITEM 27) 

@ PROPOSED PRIVATE 12" PVC DRAIN TO COLLECT TREATED RUNOFF 
FROM LOTS 1-4 AND CONVEY IT TO CLEANOUT IN LOT 1 

@ POROUS CONCRETE PAVEMENT TO JOIN AC DRIVEWAY IN 60' EASEMENT 
TO PERMEABLE PAVING DRIVEWAY ON LOT 1 

@) PROPOSED 8" PVC DRAIN TO CONVEY TREATED RUNOFF FROM BASIN WR-BR TO CLEANOUT (ITEM #20) 

@ TWO 4" PVC DRAINS FROM PUMPS IN CLEANOUT (llEM #20) TO CLEANOUT (ITEM 27) 

@ 6" PRIVATE FIRE SERVICE BACKFLOW PREVENTER PER SDW-120 

@ PRIVATE TYPE "A" CLEANDUTTO COLLECT RUNOFF AND CONVEY IT IN 18" RCP 
DRAIN TO EX CURB INLET AT INTERSECTION OF CALLE DEL CIELO TO CALLE DE ORO 

@) PUBLIC 18" RCP DRAIN TO CONVEY RUNOFF FROM TYPE "A' CLEANOUT TO EX CURB INLET 
AT INTERSECTION OF CALLE DEL CIELO TO CALLE DE ORO (Q100 = 7.56 CFS) 

@) EXISTING DRAINAGE DITCH ON NEIGHBORING PROPERTIES PER DWG 7774-D 

@) PRIVATE FIRE HYDRANT PER SDW-104 

@ PRIVATE 6" PVC FIRE SERVICE 

@ PROPOSED TYPE "F" CATCH BASIN PER SDD-119 

@) PROPOSED CONCRETE DITCH PER SDD-106 

@ PROPOSED TYPE "B" CURB INLET PER SDD-116 

@ VISIBILITY TRIANGLE AREA 
NO OBSTRUCTION, INCLUDING LANDSCAPING OR SOLID WALLS 
IN THE VISIBILITY AREA SHALL EXCEED 3' IN HEIGHT 

NOTES: 

PRIVATE DRAINAGE EASEMENTS AND AGREEMENTS WILL BE REQUIRED IN LOTS 1-3 & 8 

AN ENCROACHMENT MAINTENANCE AND REMOVAL AGREEMENT WILL BE REQUIRED FOR 
PRIVATE 6" PVC WATER MAIN IN CALLE DEL CIELO. 

ALL UNUSED EXISTING WATER SERVICES ARE TO BE KILLED, INCLUDING EXISTING 2" 
WATER SERVICE IN 60' ROAD EASEMENT SUPPLYING CURRENT IMPROVEMENTS. 

ALL PROPOSED ONSITE UTILITIES SHALL BE UNDERGROUND. 

ALL GARAGE DOORS SHALL BE A MINIMUM OF 20' FROM BACK OF SIDEWALK (SEE SITE PLAN) 

BACKUP GENERATOR SHALL BE PROVIDED TO SUPPLY PUMPS IN ITEM 20, IN THE EVENT OF 
LOSS OF POWER 

PUBLIC STORM DRAIN AND PUBLIC WATER TO BE SEPARATED A MINIMUM OF 5', EDGE TO EDGE, 
IN CALLE DEL CIELO RIGHT OF WAY. 

Prepared By: 

CHRISTENSEN ENGINEERING & SURVEYING 
7888 SILVERTON AVENUE, SUITE "J" 
SAN DIEGO, CA 92126 
PHONE (858)271-9901 FAX (858)271-8912 

Revision 5: 

Project Address: 

Revision 4: 08-18-17 ADDRESS CITY COMMENTS 

Revision 3: 08-02-17 REVISE FIRE SERVICE 

8280 CALLE DEL CIELO 
LA JOLLA, CA 92037. 

Project Name: 

CIELO TENTATIVE MAP 

Sheet Title: 

PRELIMINARY GRADING PLAN 

CONNECTION TO MAIN 

Revision 2: 07-15-17 REVISE DESIGN 
ADDRESS CITY COMMENTS 

Revision 1: 05-27-17 REVISE DESIGN 
ADDRESS CITY COMMENTS 

Original Date: FEBRUARY 03, 2017 

Sheet 

C-3 
JN A2015-50 
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CONSTRUCTION NOTES 
@ REMOVE AND REPLACE EXISTING 22' DRIVEWAY PEA SDG··159 AT LA JOLLA SHORE DRIVE 
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@ PROPOSED PRIVATE 12" PVC DRAIN TO COLLECT TREATED RUNOFF 
FROM LOTS 1-4 AND CONVEY IT TO CLEANOUT IN LOT 1 

@VISIBILITY TRIANGLE AREA 
NO OBSTRUCTION, INCLUDING LANDSCAPING OA SOLID \NALLS 
IN THE VISIBILITY AREA SHALL EXCEED 3' IN HEIGHT 
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2+00 3+00 4+00 5+00 

PRIVATE DRIVEWAY AT CALLE DEL CIELO 
PROFILE 

HORIZONTAL SCALE 1' = 30' 
VERTICAL SCALE 1" = 10' 
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CJELO PARKING TABLE DMNIMP AREA SUMMARY 

I 
LOT AREA FLOOR AREA # OF BEDROOMS MINIMUM PARKING PARKING SPACES 

I PROPOSED LOT 1: 

SPACES REQUIRED PROVIDED 
PER [rABLE 142·05C) 

24,431 SF 7,275 SF 3 2 6 
• PROPOSED LOT 2: 23,673 SF 7,450 SF 5 2 4 

PROPOSED LOT 3: 25,500 SF 7,450 SF 5 2 4 

LOT IMPERVIOUS PERMEABLE TOTAi.AREA IMPNJWE 
(OMA) AREA AREA CONVEYED 

TOIMP 

1 0.182AC 0.143AC 0.325AC J.H.1 
PROPOSED LOT 4: 23,633 SF 7,450SF 5 2 4 

. PROPOSED LOT 5: 23,659 SF 7,450SF 4 2 5 
I PROPOSED LOT 6: 25,425SF 7,450 SF 4 2 4 

PROPOSED LOT 7: 23,991 SF 7,450 SF 4 2 4 
PROPOSED LOT 8: 23,685 SF 7,450SF 4 2 4 

2 0.232AC 0.094AC 0.328AC LH-2 

3 0.182AO 0.101 AC 0.283AC J.H.3 

4 0.1IMIAC 0.116AC 0.S15AC J.H.-4 
ALL LAND USES ARE SF (SINGLE FAMILY) PER LA JOLLA SHORES PDO 

5 0.179AC 0.155AC 0.344AC LH-6 

DRAIN THROUGH WALL\ 
OR OPENING IN WALL 
WHERE SHOWN ON 

PLAN - - -- ~ 
·----

3'MULC 

PERFORATED DRAIN 

CMUBLOCK 
OR PIP CONCRETE 
WALL 

B 0.179AC 0.1B8AC 0.387AC 

7 0.187AC 0.172AC 0.359AC 

8 0.185AC 0.210AC 0.395AC 

8' CIRCULAR RISER 

INFILTRATION INTO SOIL 
OPEN BOTTOM 

0.5' FREEBOARD 

12' PONDIN0 

18' AMENDED SOIL 

EAST ST 

WESTST 

DE MINIM!~ 

0.101 AC 

0.098AC 

78SF 

0.102AC 0.724AC 
0.521 AC* 

0.111 AC 0.209AC 

0 N/A 

* PERVIOUS AREAS OF lDTS 5-ll FLOWIN0 TO IMP Ell-BR 

J ~~'li~ ~M #8) } , 
6' GRAVEL (AS1M #57) Hgravel - 12 'T' WITH 8' 

::i:::::3'' BELOW PERFORATED DRAIN RISER 

LH·-6 

l.H·7 

LH-ll 

ER>BR 

WH.SR 

8' PVC OUTU:T 

BIOFILTRATION BASIN DETAIL (PVT) 
8" PERF DRAIN 

(FRENCH DRAIN) 

NOTTO SCALE BASIN OUTLET DETAIL {P11fr) 
NOTTO SCALE 

IMP SE1.F-MmC3A11N0 
SURFACE AREA 
AREA 

ll35 SF D.135AC 

290SF 0.1B8AC 

250SF 0.044AC 

275SF 0.190AC 

2eOSF 

255SF 

270SF 

250SF 

200SF NONE 

132SF NONE 

POOL 
AREA 

0.012AC 

0.012AC 

0.014AC 

0.011 AC 

0.010AC 

0.010AC 

0.010AC 

0.010AC 

NONE 

NONE 

R/W 

I 
I 

CElRiCA [D)E lA rPlA"f A 
MArP ij\J)(O). '?(J}J5>'1 

!LOT~ 

150' 
7~· 

40' 10' 
20' 20' 

5'- -r ,.. 5' 

I 

e; S71ilE~:V llGHT ---------------
122 TO SUBDIVISION ~ 
BOUN!lAl'l'I' 

R/W 
' 

86' 

I 
I 

TENTATIVE MAP NO. 1871908 
COASTAL DEVELOPMENT PERMIT 1871905 

SITE DEVELOPMENT PERMIT 187907 
PLANNED DEVELOPMENT PERMIT 

EASEMENT LIMIT 

r-

LEGEND 
PROPERTY LINE/TM BNDAY 

EXISTING CONTOUR 

EXISTING ELECTRICAL LINE 

EXISTING GAS LINE 

EXISTING SEWER LINE 

EXISTING TELEPHONE LINE 

EXISTING WATER LINE 

PROPOSED STREET EASEMENT 

EX FIRE HYDRANT 

--------· 
--1E- --- E--

--G G--

--S S--

--T T--

--W W--

PROPOSED SEWER MANHOLE SDS· 107 0 

PROPOSED PVT 4" PVC SEWER LATERAL 

PROPOSED 1" WATER SERVICE 

PROPOSED CATCH BASIN FOR 
FLOW TO !MPs 

PROPOSED CATCH BASIN AS 
DRAIN JUNCITON 

PROPOSED AREA DRAIN 

® 
® 
Iii 
D 
0 

PROPOSED PVC DRAIN --------------------
PROPOSED PVC DRAIN 
FOR DECK AREA SURFACES 

PROPOSED CONCRETE SURFACE 

PROPOSED PAVER SURFACE 

PROPOSED HEADWALL PEA D-30 

PROPOSED RIP RAP ENERGY 
DISSIPATER PEA SDD-104 

PROPOSED CUAB/GUTIEA (ROLLED) 
& SIDEWALK PER G-4 & SDG-155 

PROPOSED CURB INLET 
TYPE B MODIFIED (THROAT ONLY) 

BIOFILTRA TION BASIN 

' . , . "' . " ... ' 

\ s 
E1 

18" RCP DRAIN --------------------
TYPE "A" DRAIN CLEANOUT PER D-09 

PRIVATE RETAINING WALL 

VISIBILITY TRIANGLE (VT) v 

EASEMENT LIMIT 
35' -----------

17.5' 

l _,,_____ 13.5' 

13.5' 

17.5 

13.5' 

13.5 

----j 

I 
I 
I 

C/L 

C/L OF IMPROVED 
/ EX SIDEWALK 

I 4' 
I 

4' 

I 
C RB&GUTIER EX p I 

LA JOLLA SHORES DRIVE 
TYPICAL SECTION: 
NOT TO SCALE 

I 
EX CURB & GUTIER 

113 -

I 

2%.- ' 
. . . :: : :.,.._-_; ,• :: :· . ' . .. '' 

PROPOSED 6" lYPE 'G' CURB & GUTTER 
(TYPICAIJ 

PROPOSED SIDEWAI.K 
(IYP~ 

PRIVATE DRIVEWAY 
TYPICAL SECTION: 

'C"VALUE 

0.55 

0.87 

0.61 

0.81 

0.51 

0.48 

0.52 

NOT TO SCALE 

NOTE: 

ALL SELF MITIGATING AREA SHALL COMPLY WITH SECTION 5.2.1 OF THE CITY OF SAN DIEGO 
STORM WATER MANUAL. LANDSCAPED AREA SHALL BE VEGETATED WITH NATVE OR NON· 
NATIVE/NON-INVASIVE DROUGHT TOLERATE SPECIES THAT DO NOT REQURE REGULAR 
APPLICATION OF FERTILIZERS AND PESTICIDES. 

SOILS SHALL BE AMENDED AND AERATED TO PROMOTE WATER RETENTION CHARACTERISTICS 
EQUIVALENT TO UNDISTURBED NATIVE SOIL 

NO MORE THAT 5% OF SELF MIGITATING AREA SHALL BE INCIDENTALLY IMPERVIOUS 

IMPERVIOUS AREA SHALL NOT BE HYDRAULICALLY CONNECTED TO OTHER IMPREVIOUS AREAS 

SELF-MITIGATING AREAS SHALL BE SEPARATE FROM DMAs PERMANENT STORM WATER POLLUTANT 
CONTROL BMPs. 

SELF·MITIGATINGAREAS IN LOTS 1-4 HAVE NO IMPERVIOUS AREA DRAINING TO THEM. RUNOFF FROM 
THESE AREAS ARE COLLECTED BY AREA DRAINS SEPARATE FROM THE TREATED RUNOFF AND 
CONVEYED OFFSITE OR FLOW BY SHEET FLOW, WITH NO CONCENTRATION OF RUNOFF. 

Prepared By: 

CHRISTENSEN ENGINEERING & SURVEYING 
7888 SILVERTON AVENUE, SUITE "J" 
SAN DIEGO, CA 92126 

PHONE (858)271 -9901 FAX (858)271-8912 

~, 

0.47 

0.21 

POOL AREAS SHALL HAVE ADEOUA TE FREE BOARD AND OVERFLOW DEVICE TO PREVENT OVERFLOW 
TOTHEMS4. 

Project Address: 

Revision 5: 08·18-1 7 ADDRESS CITY COMMENTS 

Revision 4: 08-02-17 WATER SERVICE TO BE 
KILLED ADDED TO PLAN 

0.48 

ANTONY K. CHRISTENSEN, ACE 54021 
LS 7508 

AUGUST 21, 2017 

Date 

8280 CALLE DEL CIELO 
LA JOLLA, CA 92037. 

Project Name: 

CIELO TENTATIVE MAP 

Sheet Title: 

PRELIMINARY GRADING PLAN 

Revision 3: 07-15-17 REVISE DESIGN 
ADDRESS CITY COMMENTS 

Revision 2: 05-27-17 REVISE DESIGN 
ADDRESS CITY COMMENTS 

Revision 1: 04-20-17 ADD DRAIN DETAILS 

Original Date: FEBRUARY 03, 2017 
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PDP Structural BMPs 
All PDPs must implement structural BMPs for storm water pollutant control (see Chapter 5 of the BMP Design 
Manual, Part 1 of Storm Water Standards). Selection of PDP structural BMPs for storm water pollutant control 
must be based on the selection process described in Chapter 5. PDPs subject to hydromodification 
management requirements must also implement structural BMPs for flow control for hydromodification 
management (see Chapter 6 of the BMP Design Manual). Bo th storm water pollutant control and flow control 
for hydromodification management can be achieved within the same structural BMP(s). 

PDP structural BMPs must be verified by the City at the completion of construction. This includes requiring 
the project owner or project owner's representative to certify construction of the structural BMPs (complete 
Form DS-563). PDP structural BMPs must be maintained into perpetuity (see Chapter 7 of the BMP Design 
Manual). 

Use this form to provide narrative description of the general strategy for structural BMP implementation at the 
project site in the box below. Then complete the PDP structural BMP summary information sheet (page 3 of 
this form) for each structural BMP within the project (copy the BMP summary information page as many times 
as needed to rovide summ information for each individual structural BMP . 

Describe the general strategy for structural Bi\,fP implementation at the site. This information must describe 
how the steps for selecting and designing storm water pollutant control BMPs presented in Section 5.1 of the 
BMP D esign Manual were followed, and the results (type of B"tvfPs selected). For projects requiring 
hydromodification flow control BMPs, indicate whether pollutant control and flow control Bl'vfPs are 
integrated or separate. 

Recent testing by the geotechnical consultant has determined that the average infiltration over the project site averages 
pproximately 0.01 in/hr and has been used in the s izing worksheets. The project is a non-infi ltration site. The lots 
ach have their own biofi ltration bas ins. The street is divided in half with some lot runoff from lots 5-8 being conveyed 

onto the easterly half of the street and separately treated by biofi ltration bas ins for the east and west half of the street. 
portion of lots 1-4 is self-mitigating and flows westerly. Each lot has a proposed pool, which is self-retaining. A 

mall area at the entrance to the subdivision (less than 200 sf) is considered a de minimis area and flows to Calle del 
Cielo. The project is exempt from hydromodification requirements. 



(Page reserved for continuation of description of general strategy for structural BMP implementation at the 
site 

(Continued from page 1) 



Structural BMP ID No. IlvfPs For LH-1 to LH-8 and ER-BR and WR-BR 

Construction Plan Sheet No. C-3 

Type of structural BMP: 

0 Retention by harvest and use (HU-1) 

0 Retention by infiltration basin (I F-1) 

0 Retention by bioretention (I F-2) 

0 Retention by petmeable pavement (I F-3) 

0 Pattial retention by biofiltration with partial retention (PR-1) 

@ Bio filtration (BF-1) 

O Flow-thrn treatment control with prior lawful approval to meet earlier PDP requirements 
(provide ( Bi\IP type/ description in discussion section below) 

Flow-thru treatment control included as pre-treatment / forebay for an onsite retention or 
0 biofiltration Bi\,IP (provide BMP type/ description and indicate which onsite retention or biofiltration 

Bi\IP it se1.ves in discussion section below) 

O Flow-thru treatment control with alternative compliance (prO\-id e Bi\IP type/ description in 

0 D etention pond o r ,·a ult for hydromodification management 

0 O ther (d escribe in discussion section belo,Y) 

Purpose: 

@ Pollutant control only 

0 Hydromodification control only 

0 Combined pollutant control and hydromodification control 

0 Pre-treatment/ forebay for another structural Bi\[P 

0 Other ( describe in discussion section below) 

Who will certify construction o f this BMP? 
Provide name and contact information for the party 
responsible to sign BMP verification form DS-563 

Who will be the final owner o f this BMP? 

\'(/ho will maintain this BMP into perpetuity? 

What is the funding mechanism for maintenance? 

Antony K. Christensen, RCE 54021 

T he eventual individual lot owners 

Each lot owner 

A storm water agreement with the City of 
San Diego with each lot owner 



Structural BMP ID No. 

Construction Plan Sheet No. 

Discussion (as needed): 



@ 
City of San Diego Permanent BMP FORM 

L Development Services 
1222 First Ave., MD-302 Construction DS-563 
San Diego, CA 92101 February 2016 

TMK CITY o, BAM O tcoo 
(619) 446-5000 Self Certification Form 

Date Prepared: Project No.: 

Project Applicant: Phone: 

Project Address: 

Project E ngineer: Phone: 

T he purpose of this form is to verify that the site improvements for the project, identified above, have been 
constructed in conformance with the approved Storm Water Q uali ty Management Plan (SWQMP) documents 
and drawings. 

Th.is form must be completed by the engineer and submitted prior to final inspection of the construction 
permit. Completion and submittal of this form is required for all new development and redevelopment projects 
in order to comply with the City's Storm Water ordinances and NDPES Permit Order No. R9-2013-0001 as 
amended by R9-2015-0001 and R9-2015-0100. Final inspection for occupancy and/ or release o f grading or 
public improvement bonds may be delayed if this form is not submitted and approved by the City of San 
Diego. 

CERTIFICATION: 
As the professional in responsible charge for the design o f the above project, I certify that I have inspected all 
constructed Low Impact D evelopment (LID) site design, source control and structural BMP's required per the 
approved SWQMP and Construction Permit No. · and that said BMP's have been 
constructed in compliance with the approved plans and all applicable specifications, permi ts, ordinan ces and 
Order No. R9-2013-0001 as amended by R9-2015-0001 and R.9-2015-0100 of the San D iego Regional Water 
Quali ty Control Board. 

I understand that this BMP certification statement does not constitu te an operation and maintenance 
veri fica ti.on. 

Sig nature: 

Date of Signature: 

Printed Name: 

Title: 

Phone No. E ngineer 's Stamp 

- -DS-563 (01-1 6) 



ATTACHMENT 1 
BACKUP FOR PDP POLLUTANT 

CONTROL BMPS 
This is the cover sheet for Attachment 1. 



Indica te which Items are Included: 

~~ ........ 1 - --- --.... r-, :•• 1..i11L., I ., rI:"ll 
~ ...... ,, __ 

OMA Exhibit (Required) 
1::8:J Included 

Attachment la 
See D MA Exhibit Checklist. 

Tabular Summary of D MAs Showing 
OMA ID matching D MA Exhibit, DMA O Included on Dt-.IA Exhibit in 
Area, and D MA Type (Required)* .Attachment 1a 

Attachment lb 
*Provide table in this Attachment OR on @ Included as .Attachment 1 b, 

OMA Exhibit in Attachment l a separate from DtI.A Exhibit 

Form I-7, Harvest and Use Feasibility 
Screening Checklist (Required unless the 

0 Included entire project will use infiltration BMPs) 
Attachment 1c @ r ot included because the entire 

Refer to Appendix B.3-1 of the BNIP project will use infiltration BMPs 
Design Manual to complete Form 1-7. 

Form I-8, Categorization oflnfiltration 
Feasibility Condition (Required unless 
the project will use harvest and use 
B1vIPs) See Attachment 6 

Attachment ld @ Included 
Refer to Appendices C and D of the O Not included because the entire 
BMP D esign Manual to complete Form 
I-8. 

project will use harvest and use B11Ps 

Pollutant Control BMP D esign 
Worksheets / Calculations (Required) 
See Drainage Study for WQ Flow 

Attachment le Refer to Appendices B and E of the 1::8:Jincluded 
BMP D esign Manual for structural 
pollu tant control BMP design guidelines 
and site design credit calculations 



Use this checklist to ensure the required information has been included on the DMA Exhibit: 

The DMA Exhibit must identify: 

0 Underlying hydrologic soil group 

D Approximate depth to groundwater 
0 Existing natural hydrologic features (watercourses, seeps, springs, wetlands) 

D Critical coarse sediment yield areas to be protected 
0 Existing topography and impervious areas 
D Existing and proposed site drainage network and connections to drainage offsite 
0 Proposed grading 
D Proposed impervious features 
D Proposed design features and surface treatments used to minimize imperviousness 
0 Drainage management area (DMA) boundaries, DMA ID numbers, and DMA areas (square footage or 

acreage), and DMA type (i.e., drains to BMP, self-retaining, or self-mitigating) 
D Potential pollutant source areas and corresponding required source controls (see Chapter 4, Appendix E.1, 

and Form I-3B) 

D Structural BMPs (identify location, type ofBMP, and size/detail) 
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ANTONY K CHRISTcNSEN, RCE 64021 
LS750B 

JULY 18, 2017 

APPROXIMATE DEPTH TO GROUND'NAlER: GREATER 1HAN ro 

EX1811NG NAl\JRAI. HYDROLOOIC REBOURCES: NO WATERCOURSES, SEEP. 
SPRINGS OR WET1.ANDS EXIST 
IN THE PROJECT AREA 

CRIT1CAL COARSE SEDIMENT YIELD AREAS: P01ENTIAL CCSVAo (PCCSYAo) 
DO NOT OCCUR ONSITE OR UPS'TREAM 

EXISTING TOPOGRAPHY AND IMPERVIOUS AREAS: TOPOGRAPHY IS SHOWN 

EXISTING AND PROPOSED SITE DRAINAGE 

ONE SINGLE FAMILY RESIDENCE 
EXISTS DNSl1E 

NETWORK AND ODNNECTIONS TO DRAINAGE OFFSITE: DRAINAGE R.OWS CURRENTl.Y R.OWS WESTERI. Y 
FOUDWING DEVELOPMENT IT WILL CONTINUE TO 
DO SO, FLOWING ONTO IA JOUA SHORES DRIVE 

PROPOSED GRADING: IS SHOWN ON DMA MAP 

PROPOSED IMPERVOUS FEAl\JRES: IMPERVIOUS ROOF AND WIW(WAYS AND DRIVEWAYS 

PROPOSED DESIGN FEATURES AND SURFACE lREATMENTS 
USED TO MINIMIZE IMPERVIOUSNESS: ARE SHOWN AND LANDSCN'ING IS USED 

TO MINIMIZE IMPERVOUSNESS. 

DMA MANAGEMENT AREA BOUNDARIES, NUMBERS, AREAS AND TYPES: SHOWN 

WT IMPERVIOUS 
(OMA) AREA 

1 0.182AC 

2 0.232AC 

3 0.182AC 

4 0.198AC 

5 0.179AC 

8 0.179AC 

7 0.187 AC 

8 0.186AC 

EAST ST 0.101 AC 

WEST ST o.oeeAC 

DE MINIMIS 78SF 
' 

P01ENTIAL POLLLITANT SOURCE AREAS AND SOURCE CONTROLS: 

EXISTING DNSl1E STORM DRAIN INLET: DO NOT EXIST 
INDOOR DRAINS, GARAGES AND PESTICIDE USE: QARAGES ARE SHOWN 
LANDSCAPE/OUTSIDE PESTICIDE USE: NOT ANTICIPATED TO BE USED 
POOLS, SPAS, PONDS: SHOWN 
FOODSERVICE: NOT EMPLOYED 
REFUSE AREAS: COVERED REFUSE AREA WILL BE EMPLOYED AS SHOWN 
INDUSTRIAL PROCESSE: DO NOT OCCUR 
OUlllOOR STORAGE OF EQUIPMENT OR MATEIIALS: DOES NOT EXIST 
VEHIClE CLEANING: DOES NOT EXIST 
VEHIClE AND EQUIPMENT REPAIR: DOES NOT EXIST 
FUEL DISPENSING AREAS: DO NOT EXIST 
LOADING DOCKS: DO NOT EXIST 
FIRE SPRINKLER TEST WATER: WILL BE CONVEYED TO SEWER 
MISCBlANEOUS DRAIN OR WASH WATER: DOES NOT EXIST 
PLAZAS, SIDEWAU<S AND PARKING LOTS: ARE AS SHOWN 

STRUCTURAL SMP SHOWN AS TO LOCATION, 1'1PE. Sl2E AND DETAIL 
ARE SHOWN (BIOFlL lRATION BASINS) 

HYDROMODIFICATION REQUIREMENTS: IS EXEMPT, RUNOFF FLOWS VIA 
HARDENED CONVEYANCE TO AN EXEMPT WATER BODY (PACIFIC OCEAN) 
IMP.BAND IMP,C. 

DMA/IMP AREA SUMMARY 

PERMEABI.£ TOTAi.AREA IMP NAME IMP SEU4otlTIGATING 
AREA CONVEYED SURFACE AREA 

TOIMP AREA 

0.143AC 0.325AC LH-1 Zl&SF 0.136AC 

0.094AC 0.3211AC LH-2 290SF 0.188AC 

0.101 AC 0283AC LH-3 250SF 0.044AC 

0.118AC 0.316AC LH-4 275SF 0.190AC 

0.155AC 0.344AC LH-6 280SF 

0.188AC 0.387 AC ~ 255SF 

0.172AC 0.368AC LH-7 270SF 

0210AC 0.386AC ~ 250SF 

0.102AC 0.724AC ER-BR 200SF NONE 
0.521 K; • 

0.111 AC 0.209AC WR-811 132SF NONE 

0 NIA 

• PERVIOUS AREAS OF LOTS H FLOWING TO IMP ER-BR 

NOTE: 

ALL SEU' MITIGATING AREA SIW.L COMPLY WITH SECTION 5.2.1 OF THE CITY OF SAN DIEGO 
STORM WATER MANUAL LANDSCAPEDAREASIW.L BE VEGETATED WITH NAlVE OR NDN­
NATIVE/NON-UNASIVE DROUGHT TOLERATE SPECIES THAT DO NOT REQURE REGULAR 
APPUCATION OF FERTIU2ERS AND PESTICIDES. 

SOILS SIW.L BE AMENDED AND AERATED TO PROMOTE WATER RETENTION CHARACTERISTICS 
EQUIVALENT TO UNDISTURBED NATIVE SOIL 

NO MORE THAT 5% OF SB.F MIGITATING AAEA SIW.L BE INCIDENTALLY IMPERVIOUS 

IMPERVIOUS AREA SHALL NOT BE HYDRAUUCALLY CONNECTED TO OTHER IMPREVIOUSAREAS 

SELF-MmGATING AREAS SIW.L BE SEPARATE FROM DMAo PERMANENT STORM WATER POU.UTANT 
CONTROL SMPI. 

SB.F-MmGATING AREAS IN LOTS,_. HAVE NO IMPERVIOUS AREA DRAINING TO THEM. RUNOFF FROM 
THESE AREAS ARE COLLECTBl BY AREA DRAINS SEPARATE FROM THE lREATED RUNOFF AND 
CONVEYED OFFSITE OR FLOW BY SHEET FLOW, WITH NO CONCENTRATION OF RUNOFF. 

POOL AREAS SHAU. HAVE ADEQUATE FREEBOARO AND OVERFLOW DEVICE TO PREVENT OVERFLOW 
TOTHEMS4. 

~By: 

CHRISTENSEN ENGINEERING & SURVEYING 
7888 SILVERTON AVENUE. SUITE "J" 
SAN DIEGO, CA 92126 
PHONE (858)271-8901 FAX (858)271-8912 

Projocl Adc!INI: 

8280 CALLE DEL CIELO 
LA J0UA. CA 92037. 

POOL 
AREA 

0.012AC 

0.012AC 

0.014AC 

0.011 AC 

0.010AC 

0.010AC 

0.010AC 

0.010AC 

NONE 

NONE 

Rewllon5: 

Revlelon4: 

Rewllon3: 

"C"VALUE 

0.56 

0.87 

0.81 

0.81 

0.51 

0.48 

0.52 

0.47 

0.21 

0.48 

Revision 2: 07-18-15 ADDRESS CITY COMMENTS 

Revision 1: 08-08-27 REVISED DESIGN 

Projocl Name: 

CIELO TENTATIVE MAP 

Sheol TIiie: 

DRAINAGE MANAGEMENT 
AREA EXHIBIT 

Original De: FEBRUARY 03, 2017 

DEP# ---------
C-3 

JNA201661 



Hydromodification Exemption - Path of Travel 



Appendix B: Storm Water Pollutant Control Hydrologic Calculations and Sizing Methods 

Cielo Tentative Map Lot 1 (LH-1) 

Worksheet B.2-1 DCV 

~- -- - ...... . ....... "' . - .. 
1 851

" percentile 24-hr storm depth from Figure B.1-1 d= 

2 Area tributary to B:MP (s) A= 

3 Area weighted runoff factor (estimate using Appencli." B.1.1 and B.2.1) C= 

4 Trees Credit Volume TCV= 

5 Rain barrels Credit Volume RCV= 

6 Calculate DCV = (3630 x C x d x A) - TCV - RCV D CV= 

Weighted Runoff Factor Calculations: 

C = Impervious Area * (0.9) + Pervious Area * (0. 1) / (Impervious Area + Pervious Area) 

C = (0.182)*(0.9) + (0.143)*(0. I) / (0.325) = 0.55 

Storm \'<later Standards 
Part 1: BMP D esign Man ual 
January 2016 E dition B-13 
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Appendix B: Storm Water Pollutant Control Hydrologic Calculations and Sizing Methods 

Cielo Tentative Map Lot 2 (LH-2) 

Worksheet B.2-1 DCV 

~Lil.I U!!J.l!lvm-lTTi"'iTlll - .. \ \'ffl; 'Z'1I rr.r.11 : - .. 
1 85th percentile 24-hr storm depth from Figure B.1-1 d= 

2 Area tributary to BMP (s) A= 

3 Area weigh ted runoff factor (estimate using Appendix B.1.1 and B.2.1) C= 

4 Trees Credit Volume TCV= 

5 Rain barrels Credit Volume RCV= 

6 Calculate D CV = (3630 x C x d x A) - TCV - RCV D CV= 

Weighted Runoff Factor Calcu lations: 

C = Impervious Area * (0.9) + Pervious Area * (0. 1) / (Impervious Area + Pervious Area) 

C = (0.232)*(0.9) + (0.094)*(0. I) I (0.326) = 0.67 

Storm Water Standards 
Part 1: BMP Design Manual 
J anuary 2016 Edition B-13 
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Appendix B: Storm Water Pollutant Control Hydrologic Calculations and Sizing Methods 

Cielo Tentative Map Lot 3 (LH-3) 

Workshee t B.2-1 DCV 

- - - ---- '\YITT~~'Ti:r.n : l 1 ~l!IIHJ U!!J..l!i -.••t I ITTI'iFI 
"1:1' .. -

1 85th percentile 24-hr storm depth from Figure B.1-1 d= 

2 Axea tributary to B:MP (s) A= 

3 .t\.rea weighted runoff factor (es timate using Appendix B.1.1 and B.2.1) C= 

4 Trees Credit Volume TCV= 

5 Rain barrels Credit Volume RCV= 

6 Calculate DCV = (3630 x C x d x A) - TCV - RCV DCV= 

Weighted Runoff Factor Calculations: 

C = Impervious Area * (0.9) + Pervious Area * (0.1) / (Impervious Area + Pervious Area) 

C = (0. 182)*(0.9) + (0. 10 I )*(0.1) / (0.283) = 0.6 1 

Storm Water Standards 
Part 1: B:tv!P Design Manual 
January 2016 Edition B-13 
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Appendix B: Storm Water Pollutant Control Hydrologic Calculations and Sizing Methods 

Cielo Tentative Map Lot 4 (LH-4) 

Worksheet B.2-1 DCV 

ji~lii} ~"'"ITT"i'rn} - - - 1lfiW.(1 
IU. I afi.1'U ' -- .. -

1 851h percentile 24-hr storm depth from Figure B.1-1 d= 0.55 

2 Area tributary to B:tvlP (s) A= .31 5 

3 Area weighted runoff factor (es timate using Appendix B.1.1 and B.2.1) C= 0.31 

4 Trees Credit Volwne TCV= 0 

5 Rain barrels Credit Volume RCV= 0 

6 Calculate DCV = (3630 x C x d x A) -TCV - RCV D CV= 367 

Weighted Runoff Factor Calculations: 

C = Impervious Area* (0.9) + Pervious Area* (0. I) / (Impervious Area + Pervious Area) 

C = (0. I 99)*(0.9) + (0.116)*(0. I) I (0.315) = 0.6 I 

Storm Water Standards 
Part 1: BMJ? D esign Manual 
January 2016 Edition B-13 
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Appendix B: Storm Water Pollutant Control Hydrologic Calculations and Sizing Methods 

Cielo Tentative Map Lot 5 (LH-5) 

Worksheet B.2-1 DCV 
- ....... - ... - ...... Jl~I Ill .... ~'..:IJnTi'iT;li U •••• 
~ .. 

1 85th percentile 24-hr storm depth from Figure B.1-1 d= 

2 Area tributary to BMP (s) A= 

3 Area weighted runoff factor (estimate using Appendi--..: B.1.1 and B.2.1) C= 

4 Trees Credit V olurne TCV= 

5 Rain barrels Credit Volume RCV= 

6 Calculate DCV = (3630 x C x d x A) - TCV - RCV D CV= 

Weighted Runoff Factor Calculations: 

C = Impervious Area * (0.9) + Pervious Area * (0.1) / (Impervious Area + Pervious Area) 

C = (0. 179)*(0.9) + (0.1 55)*(0. 1) I (0.344) = 0.51 

Storm Water Standards 
Pa.rt 1: BMP D esign Manual 
Januaiy 2016 Edition B-13 
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Appendix B: Storm Water Pollutant Control Hydrologic Calculations and Sizing Methods 

Cielo Tentative Map Lot 6 (LH-6) 

Worksheet B.2-1 DCV 
-- .._ ........ --
l I ~1-. • ,. • ~ ''Jl'i'I ITT',;'f;ll ID1mn:1-:~ : 

a#' 'LI' .. _ 

1 85'" percentile 24-hr storm depth from Figure B.1-1 d= 

2 Area tributary to BMP (s) A= 

3 Arca weighted runoff factor (estimate usingAppendi'C B.1.1 and B.2.1) C= 

4 Trees Credit Volume TCV= 

5 Rain barrels Credit Volume RCV= 

6 Calculate D CV = (3630 x C x d x A) - TCV - RCV D CV= 

Weighted Runoff Factor Calculations: 

C = Impervious Area * (0.9) + Pervious Area * (0 . .I) / (Impervious Area + Pervious Area) 

C = (0. 179)*(0.9) + (0. 188)*(0. I) / (0.367) = 0.49 

Storm Water Standards 
Part 1: B:tv!P D esign Manual 
January 2016 Edition B-13 
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Appendix B: Storm Water Pollutan t Control H ydrologic Calculations and Sizing Methods 

Cielo T entative Map Lot 7 (LH-7) 

Worksheet B.2-1 DCV 
- ... ~ -
Jl~lJEJ!! .. LUll..!!11 ".:,U'IITTiiTil 

- .. , ,;r.r;-m:r.:n : -
1 851h percentile 24-hr storm depth from Figure B.1-1 d= 

2 Area tributary to BMP (s) A= 

3 Area weighted runoff factor (estimate using Appendix B.1.1 and B.2.1) C= 

4 Trees Credit Volume TCV= 

5 Rain barrels Credit Volume RCV= 

6 Calculate DCV = (3630 x C x d x A) - TCV - RCV DCV= 

Weighted Runoff Factor Calculations: 

C = Impervious Area * (0.9) + Pervious Area * (0. I) / (Impervious Area + Pervious Area) 

C = (0. 187)*(0.9) + (0. 172)*(0. I) / (0.359) = 0.52 

Storm Water Standards 
Part 1: BMP Design Manual 
January 2016 Edition B-13 
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Appendix B: Storm Water Pollutant Control Hydrologic Calculations and Sizing Methods 

Cielo Tentative Map Lot 8 (LH-8) 

Worksheet B.2-1 DCV 

»Ifflml~ ,~ ::;, 111TiiTi.1 - -L,·,--,:Ti:1"::11 : 
- .... 

1 85'" percentile 24-hr storm depth from Figure B.1 -l cl= 

2 Area tributa1y to BMP (s) A= 

3 Area weighted runoff factor ( estimate using Appendix: B.1.1 and B.2.1) C= 

4 Trees Credit Volume TCV= 

5 Rain barrels Credit Volume RCV= 

6 Calculate DCV = (3630 x C x cl x A) - TCV - RCV D CV= 

Weighted Runoff Factor Calculations: 

C = Impervious Area * (0.9) + Pervious Area* (0. 1) I (Impervious Area + Pervious Area) 

C = (0.185)*(0.9) + (0.2 l 0)*(0.1) I (0.395) = 0.47 

Storm Water Standards 
Part 1: BMP Design Manual 
January 2016 Edition B-13 
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Appendix B: Storm Water Pollutant Control Hyclrologic Calculations and Sizing Methods 

Cicio Tentative Map West Road (WR-BR) 

Worksheet B.2-1 DCV 

:ii~~W!il.!:I vrolTTiiTill - .. man ")fflll ·~~··~~111: _ - ... -
1 85th percentile 24-hr storm depth from Figure B.1-1 d= 0.55 

2 Area tributary to Blv1P (s) A= .209 

3 Area weighted runoff factor (estimate using Appen&'{ B.1.1 and B.2.1) C= 0.48 

4 Trees Credit Volume TCV= 0 

5 Rain barrels Credit Volume RCV= 0 

6 Calculate DCV = (3630 x C x d x A) - TCV - RCV DCV= 200 

Weighted Runoff Factor Calculations: 

C = Impervious Area * (0.9) + Pervious Area * (0. 1) / (Impervious Area + Pervious Area) 

C = (0.098)*(0. 9) + (0.1 I I )*(O. I) / (0.209) = 048 

Storm \Vater Standards 
Part 1: Blv1P Design Manual 
J anuaiy 2016 Edition B-13 
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Appendix B: Storm Water Pollutant Control Hydrologic Calculations and Sizing Methods 

Cielo Tentative Map East Road (ER-BR) 

Worksheet B.2-1 DCV 
- .. ..,,,.. -111 1•~·-·· .... ~~:a•JI -. _... i"~d:lnf! - -
1 85•h percentile 24-hr storm depth from Figure B.1-1 d= 

2 Area tributary to BMP (s) A= 

3 Area weighted runoff factor (estimate using Appendix B.1.1 and B.2.1) C= 

4 Trees Credit Volume TCV= 

5 Rain barrels Credit Volume RCV= 

6 Calculate D CV = (3630 x C x d x A) - TCV - RCV DCV= 

Weighted Runoff Factor Calculations: 

C = Impervious Area* (0.9) + Pervious Area* (0.1) / (Impervious Area + Pervious Area) 

C = (0. 10 I )*(0.9) + (0.623)*(0. l ) / (0.724) = 0.2 1 

Storm Water Standards 
Part 1: BMP D esign Manual 
January 2016 Edition B-13 
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The City of 
Project Name Cielo Tentative Map SAN DIEGO]) BMPID LH-1 

HM,,, El~ iTtT o Ii f oTI'I ::li'1 I [ll f:li 1 a~#;;, .. tur.1" - •!;.r~ ;};:!t~'\~fj·l!4!rtH;i-"1•' · •:.1 1:11:, 
• -e -~~ '.~I' , . h."1¥.l ,,1 1c:1o1t:1.·.,;- ·~\u•. .. "~--- ._.,,.. ,,., ;'!>- u:' ! 

1 Area draining to the BMP 14157 sq. ft. 

2 Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.55 

3 85th percentile 24-hour rainfall depth 0.55 inches 

4 Design capture volume [Line 1 x Line 2 x (line 3/12)] 357 cu. ft. 

BMP Parameters 

5 Surface ponding (6 inch minimum, 12 inch maximum] 12 inches 

6 
Media thickness (1 8 inches minimum] , also add mulch layer and washed ASTM 33 fine 

18 inches aggregate sand thickness to this line for sizing calculations 

7 
Aggregate storage (also add ASTM No 8 stone) above underdrain invert (12 inches typical) 

12 inches - use O inches if the aggregate is not over the entire bottom surface area 

8 
Aggregate storage below underdrain invert (3 inches minimum) - use O inches if the 

3 inches aggregate is not over the entire bottom surface area 

9 Freely drained pore storage of the media 0.2 in/in 

10 Porosity of aggregate storage 0.4 in/in 

Media filtration rate to be used for sizing (maximum filtration rate of 5 in/hr. with no outlet 

11 
control; if the filtration rate is controlled by the outlet use the outlet controlled rate (includes 

5 in/hr. infiltration into the soil and flow rate through the outlet structure) which will be less than 5 
in/hr.) 

Baseline Calculations 

12 Allowable routing time for sizing 6 hours 

13 Depth filtered during storm [ Line 11 x Line 12] 30 inches 

14 
Depth of Detention Storage 

[Line 5 + (Line 6 x Line 9) + (line 7 x Line 1 O) + (Line 8 x Line 1 O)] 
21 .6 inches 

15 Total Depth Treated (Line 13 + Line 14] 51.6 inches 

Option 1 - Biofilter 1.5 times the DCV 

16 Required biofiltered volume (1.5 x Line 4] 535 cu. ft. 

17 Required Footprint (Line 16/ Line 15] x 12 124 sq. ft. 

Option 2 - Store 0.75 of remaining DCV in pores and ponding 

18 Required Storage (surface+ pores) Volume (0.75 x Line 4] 268 cu. ft. 

19 Required Footprint [Line 18/ Line 14] x 12 149 sq . ft. 
Footprint of the BMP 

20 
BMP Footprint Sizing Factor (Default 0.03 or an alternative minimum footprint sizing factor 

0.03 from Line 11 in Worksheet B.5-3) 

21 Minimum BMP Footprint [Line 1 x Line 2 x Line 20] 234 sq. ft. 

22 Footprint of the BMP = Maximum(Minimum(line 17, Line 19), Line 21) 234 sq. ft. 
23 Provided BMP Footprint 235 sq. ft. 

24 Is Line 23 > Line 22? Yes, Performance Standard is Met 

Version 1.0 



The Cityo/ Project Name Cielo Tentative Map 

l~ AN DIEGO]) 
BMP ID LH-1 

~ - . .::~ --,: ,~,I'll ····=----~ . •Ua • f llff 1 11 1 1•&1 • . . ... - .. . · 1~t: . , . 
1 Area draining to the BMP 13180 sq. ft. 

2 Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.49 

3 851
h percentile 24-hour rainfall depth 0.55 inches 

4 Design capture volume [Line 1 x Line 2 x (Line 3/12)) 296 cu. ft. 

BMP Parameters 

5 Footprint of the BMP 200 sq. ft. 

6 
Media thickness (18 inches minimum), also add mulch layer and washed ASTM 33 fine aggregate 

18 inches 
sand thickness to this line for sizing calculations 

7 Media retained pore space [50% of (FC-WP)J 0.05 in/in 

8 
Aggregate storage below underdrain invert (3 inches minimum) - use O inches if the aggregate is 

5 inches 
not over the entire bottom surface area 

9 Porosity of aggregate storage 0.4 in/in 

Volume Retention Requirement 

10 Measured infiltration rate in the DMA 0.01 in/hr. 

11 Factor of safety 2 

12 
Reliable infiltration rate, for biofiltration BMP sizing [Line 10/ Line 11) 

Note: This worksheet is not applicable if Line 12 < 0.01 in/hr. 
0.005 in/hr. 

13 
Average annual volume reduction target (Figure B.5-2) 

When Line 12 ~ 0.01 in/hr. = Minimum (40, 166.9 x Line 12 +6.62) 
7.5 % 

14 
Fraction of DCV to be retained (Figure B.5-3) 

0.047 
0.0000013 x Line 133 

- 0.000057 x Line 132 + 0.0086 x Line 13 - 0.014 

r-; Target volume retention [Line 14 x Line 4) 14 cu. ft. 

1:.. ... potranspiration: Average Annual Volume Retention 

16 Effective evapotranspiration depth [Line 6 x Line 7) 0.9 inches 

17 Retained Pore Volume [(Line 16 x Line 5)/12) 15 CU. ft. 

18 Fraction of DCV retained in pore spaces [Line 17/Line 4) 0.05 

19 Evapotranspiration average annual capture [ET nomographs in Figure B.5-5) 3.8 % 

Infiltration: Average Annual Vo lume Retention 

20 Drawdown for infiltration storage [(Line 8 x Line 9)/Line 12) 400 hours 

21 
Equivalent DCV fraction from evapotranspiration 

0.04 (use Line 19 and Line 20 in Figure B.4-1; Refer to Appendix B.4.2.2) 

22 Infiltration volume storage [(Line 5 x Line 8 x Line 9)/12) 33 cu. ft. 

23 Infiltration Storage Fraction of DCV [Line 22/Line 4) 0.11 

24 Total Equivalent Fraction of DCV (Line 21 + Line 23) 0.15 

25 
Biofiltration BMP average annual capture 

13.61 % [use Line 24 and 20 in Figure B.4-1] 

Volume retention required f rom site design and other BMPs 

26 
Fraction of DCV retained (Figure B.5-3) 

0.096 
0.0000013 x Line 253 

- 0.000057 x Line 252 + 0.0086 x Line 25 - 0.014 

Remaining target DCV retention ((Line 14 - Line 26) x Line 4) 

Note: If Line 27 is equal to or smaller than O then the BMP meets the volume retention performance 
standard. 

27 -15 cu. ft. 
If Line 27 is greater than O, the applicant must implement site design and/or other BMPs within the 
DMA that will retain DCV equivalent to or greater than Line 27 to meet the volume retention 
performance standard 

I' ' 
Volume Retention Performance Standard is Met 
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1 Area draining to the biofiltration 8MP 14157 sq. ft. 

2 Adjusted runoff factor for drainage area (Refer to Appendix 8 .1 and 8 .2) 0.55 

3 Effective impervious area draining to the 8MP [Line 1 x Line 2] 7786 sq. ft. 

4 Required area for Evapotranspiration [Line 3 x 0.03] 234 sq. ft. 

5 8iofiltration 8MP Footprint 235 sq. ft. 

Landscape Area (must be identified on DS-3247) 

Identification 1 2 3 4 5 

6 
Landscape area that meet the requirements in SD-4 and SD-5 

none Fact Sheet (sq. ft.) 

7 Impervious area draining to the landscape area (sq. ft.) none 

8 
Impervious to Pervious Area ratio 

0.00 0.00 0.00 0.00 0.00 
[Line 7/Line 6] 

Effective Credit Area 
9 0 0 0 0 0 

If (Line 8 >1.5, Line 6, Line 7/1.5] 

10 Sum of Landscape area [sum of Line 9 Id's 1 to 5] 0 sq . ft. 

11 Provided footprint for evapotranspiration [Line 5 + Line 1 OJ 235 sq. ft. 

Volume Retention Performance Standard 

Is Line 11 ?: Line 4? 

If yes, then volume retention performance standard for no infiltration condition is met. 

14 
If no, increase the landscape area or propose other site design 8MPs (e.g. trees, rain barrels, etc.) that will Performance Standard is 
result in equivalent or greater average annual volume retention when compared to the average annual Met 
volume retention achieved by a standard biofiltration 8MP. If the option of implementing other site design 
8MPs is selected, applicant must include supporting documentation with explanation of the approach in the 
PDP SWQMP. 
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1 Area draining to the BMP 14170 sq. ft. 

2 Adjusted runoff factor for drainage area (Refer to Appendix 8.1 and 8.2) 0.67 

3 85th percentile 24-hour rainfall depth 0.55 inches 

4 Design capture volume [Line 1 x Line 2 x (Line 3/12)) 435 cu. ft. 

BMP Parameters 

5 Surface ponding [6 inch minimum, 12 inch maximum] 12 inches 

6 
Media thickness [18 inches minimum], also add mulch layer and washed ASTM 33 fine 

18 inches 
aggregate sand thickness to this line for sizing calculations 

7 
Aggregate storage (also add ASTM No 8 stone) above underdrain invert (12 inches typical) 

12 inches 
- use O inches if the aggregate is not over the entire bottom surface area 

8 
Aggregate storage below underdrain invert (3 inches minimum) - use O inches if the 

3 inches 
aggregate is not over the entire bottom surface area 

9 Freely drained pore storage of the media 0.2 in/in 

10 Porosity of aggregate storage 0.4 in/in 

Media fi ltration rate to be used for sizing (maximum filtration rate of 5 in/hr. with no outlet 

11 
control; if the filtration rate is controlled by the outlet use the outlet controlled rate (includes 

5 in/hr. 
infiltration into the soil and flow rate through the outlet structure) which will be less than 5 

Ir in/hr.) 
...... 
Baseline Calculations 

12 Allowable routing t ime for sizing 6 hours 

13 Depth filtered during storm [ Line 11 x Line 12) 30 inches 

14 
Depth of Detention Storage 

21 .6 inches 
[Line 5 + (Line 6 x Line 9) + (Line 7 x Line 10) + (Line 8 x Line 10)) 

15 Total Depth Treated [Line 13 + Line 14] 51.6 inches 

Option 1 - Biofilter 1.5 times the DCV 

16 Required biofiltered volume [1.5 x Line 4] 653 cu. ft. 

17 Required Footprint [Line 16/ Line 15) x 12 152 sq. ft. 
Option 2 - Store 0.75 of remaining DCV in pores and ponding 

18 Required Storage (surface+ pores) Volume [0.75 x Line 4] 326 cu. ft. 
19 Required Footprint [Line 18/ Line 14] x 12 181 sq. ft. 

Footprint of the BMP 

20 
8MP Footprint Sizing Factor (Default 0.03 or an alternative minimum footprint sizing factor 

0.03 from Line 11 in Worksheet 8.5-3) 

21 Minimum 8MP Footprint [Line 1 x Line 2 x Line 20] 285 sq. ft. 
22 Footprint of the 8MP = Maximum(Minimum(Line 17, Line 19), Line 21) 285 sq. ft. 

23 Provided 8MP Footprint 290 sq. ft. 

24 Is Line 23 > Line 22? Yes, Performance Standard is Met 
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1 Area draining to the BMP 14170 sq. ft. 

2 Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.69 

3 851
h percentile 24-hour rainfall depth 0.55 inches 

4 Design capture volume [Line 1 x Line 2 x (Line 3/12)) 448 cu. ft. 

BMP Parameters 

5 Footprint of the BMP 290 sq. ft. 

6 
Media thickness [18 inches minimum], also add mulch layer and washed ASTM 33 fine aggregate 

18 inches 
sand thickness to this line for sizing calculations 

7 Media retained pore space [50% of (FC-WP)) 0.05 in/in 

8 
Aggregate storage below underdrain invert (3 inches minimum) - use O inches if the aggregate is 

5 inches 
not over the entire bottom surface area 

9 Porosity of aggregate storage 0.4 in/in 

Volume Retention Requirement 

10 Measured infiltration rate in the OMA 0.01 in/hr. 

11 Factor of safety 2 

12 
Reliable infiltration rate, for biofiltration BMP sizing [Line 10/ Line 11 J 
Note: This worksheet is not applicable if Line 12 < 0.01 in/hr. 

0.005 in/hr. 

13 
Average annual volume reduction target (Figure B.5-2) 

When Line 12 ?: 0.01 in/hr.= Minimum (40, 166.9 x Line 12 +6.62) 
7.5 % 

14 
Fraction of DCV to be retained (Figure B.5-3) 

0.047 
0.0000013 x Line 133 

- 0.000057 x Line 132 + 0.0086 x Line 13- 0.014 

l-.i.5 Target volume retention [Line 14 x Line 4) 21 cu. ft. 

~.dpotranspiration: Average Annual Volume Retention 

16 Effective evapotranspiration depth [Line 6 x Line 7] 0.9 inches 

17 Retained Pore Volume [(Line 16 x Line 5)/1 2) 22 cu. ft. 

18 Fraction of DCV retained in pore spaces [Line 17/Line 4) 0.05 

19 Evapotranspiration average annual capture [ET nomographs in Figure B.5-5] 3.8 % 

Infiltration: Average Annual Volume Retention 

20 Drawdown for infiltration storage [(Line 8 x Line 9)/Line 12] 400 hours 

21 
Equivalent DCV fraction from evapotranspiration 

0.04 (use Line 19 and Line 20 in Figure B.4-1 ; Refer to Appendix B.4.2.2 ) 

22 Infiltration volume storage [(Line 5 x Line 8 x Line 9)/12] 48 cu. ft. 

23 Infiltration Storage Fraction of DCV [Line 22/Line 4] 0.11 

24 Total Equivalent Fraction of DCV [Line 21 + Line 23] 0.15 

25 
Biofiltration BMP average annual capture 

13.61 % [use Line 24 and 20 in Figure B.4-1) 

Volume retention required from site design and other BMPs 

26 
Fraction of DCV retained (Figure B.5-3) 

0.096 
0.0000013 x Line 253 

- 0.000057 x Line 252 + 0.0086 x Line 25 - 0.014 

Remaining target DCV retention [(Line 14- Line 26) x Line 4] 

Note: If Line 27 is equal to or smaller than O then the BMP meets the volume retention performance 
standard. 

27 
If Line 27 is greater than 0, the applicant must implement site design and/or other BMPs within the 

-22 cu. ft. 

OMA that will retain DCV equivalent to or greater than Line 27 to meet the volume retention 
performance standard 

~ 

I Volume Retention Performance Standard is Met 
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1 Area draining to the biofiltration 8MP 14170 sq. ft. 

2 Adjusted runoff factor for drainage area (Refer to Appendix 8.1 and 8.2) 0.67 

3 Effective impervious area draining to the BMP [Line 1 x Line 2] 9494 sq. ft. 

4 Required area for Evapotranspiration [Line 3 x 0.03] 285 sq. ft. 

5 8iofiltration 8MP Footprint 290 sq. ft. 

Landscape Area (must be identified on DS-3247) 

Identification 1 2 3 4 5 

6 
Landscape area that meet the requirements in SD-4 and SD-5 

none Fact Sheet (sq . ft.) 

7 Impervious area draining to the landscape area (sq. ft.) none 

8 
Impervious to Pervious Area ratio 

0.00 0.00 0.00 0.00 0.00 
[Line 7/Line 6] 

9 
Effective Credit Area 

If (Line 8 >1.5, Line 6, Line 7/1.5] 
0 0 0 0 0 

10 Sum of Landscape area [sum of Line 9 Id's 1 to 5] 0 sq. ft. 

11 Provided footprint for evapotranspiration [Line 5 + Line 1 OJ 290 sq. ft. 

Volume Retention Performance Standard 

Is Line 11 2: Line 4? 

If yes, then volume retention performance standard for no infiltration condition is met. 

14 
If no, increase the landscape area or propose other site design 8MPs (e.g. trees, rain barrels, etc.) that will Performance Standard is 
result in equivalent or greater average annual volume retention when compared to the average annual Met 
volume retention achieved by a standard biofiltration 8MP. If the option of implementing other site design 
8MPs is selected, applicant must include supporting documentation with explanation of the approach in the 
PDP SWQMP. 
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1 Area draining to the 8MP 12320 sq. ft. 

2 Adjusted runoff factor for drainage area (Refer to Appendix 8.1 and 8.2) 0.61 

3 85th percentile 24-hour rainfall depth 0.55 inches 

4 Design capture volume [Line 1 x Line 2 x (Line 3/12)] 344 cu. ft. 

BMP Parameters 

5 Surface ponding [6 inch minimum, 12 inch maximum] 12 inches 

6 
Media thickness [18 inches minimum], also add mulch layer and washed ASTM 33 fine 

18 inches 
aggregate sand thickness to this line for sizing calculations 

7 
Aggregate storage (also add ASTM No 8 stone) above underdrain invert (12 inches typical) 

12 inches - use O inches if the aggregate is not over the entire bottom surface area 

8 
Aggregate storage below underdrain invert (3 inches minimum) - use O inches if the 

3 inches aggregate is not over the entire bottom surface area 

9 Freely drained pore storage of the media 0.2 in/in 

10 Porosity of aggregate storage 0.4 in/in 

Media filtration rate to be used for sizing (maximum filtration rate of 5 in/hr. with no outlet 

11 
control; if the filtration rate is controlled by the outlet use the outlet controlled rate (includes 

5 in/hr. infiltration into the soil and flow rate through the outlet structure) which will be less than 5 
I,.... in/hr.) 
..... I 

Baseline Calculations 

12 Allowable routing time for sizing 6 hours 

13 Depth filtered during storm [ Line 11 x Line 12] 30 inches 

14 
Depth of Detention Storage 

21.6 inches 
[Line 5 + (Line 6 x Line 9) + (Line 7 x Line 10) + (Line 8 x Line 1 O)] 

15 Total Depth Treated [Line 13 + Line 14] 51.6 inches 

Option 1 - Biofilter 1.5 times the DCV 

16 Required biofiltered volume [1 .5 x Line 4] 517 cu. ft. 

17 Required Footprint [Line 16/ Line 15] x 12 120 sq. ft. 

Option 2 - Store 0.75 of remaining DCV in pores and ponding 

18 Required Storage (surface+ pores) Volume [0.75 x Line 4] 258 cu. ft. 

19 Required Footprint [Line 18/ Line 14] x 12 144 sq. ft. 
Footprint of the BMP 

20 
BMP Footprint Sizing Factor (Default 0.03 or an alternative minimum footprint sizing factor 

0.03 from Line 11 in Worksheet B.5-3) 

21 Minimum BMP Footprint [Line 1 x Line 2 x Line 20] 225 sq. ft. 
22 Footprint of the BMP = Maximum(Minimum(Line 17, Line 19), Line 21) 225 sq. ft. 
23 Provided BMP Footprint 250 sq. ft. 

24 Is Line 23 > Line 22? Yes, Performance Standard is Met 
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1 Area draining to the BMP 12320 sq. ft. 

2 Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.61 

3 85th percentile 24-hour rainfall depth 0.55 inches 

4 Design capture volume [Line 1 x Line 2 x (Line 3/12)) 344 cu. ft. 

BMP Parameters 

5 Footprint of the BMP 250 sq. ft. 

6 
Media thickness (18 inches minimum), also add mulch layer and washed ASTM 33 fine aggregate 

18 inches 
sand thickness to this line for sizing calculations 

7 Media retained pore space [50% of (FC-WP)) 0.05 in/in 

8 
Aggregate storage below underdrain invert (3 inches minimum) - use O inches if the aggregate is 

5 inches 
not over the entire bottom surface area 

9 Porosity of aggregate storage 0.4 in/in 

Volume Retention Requirement 

10 Measured infiltration rate in the OMA 0.01 in/hr. 

11 Factor of safety 2 

12 
Reliable infiltration rate, for biofiltration BMP sizing [Line 10/ Line 11 J 
Note: This worksheet is not applicable if Line 12 < 0.01 in/hr. 

0.005 in/hr. 

13 
Average annual volume reduction target (Figure B.5-2) 

When Line 12 ~ 0.01 in/hr.= Minimum (40, 166.9 x Line 12 +6.62) 
7.5 % 

14 
Fraction of DCV to be retained (Figure B.5-3) 

0.047 
0.0000013 x Line 133 

- 0.000057 x Line 132 + 0.0086 x Line 13 - 0.014 

~ Target volume retention [Line 14 x Line 4] 16 cu. ft. 

~ _ .:1potranspiration: Average Annual Volume Retention 

16 Effective evapotranspiration depth [Line 6 x Line 7] 0.9 inches 

17 Retained Pore Volume [(Line 16 x Line 5)/12) 19 cu. ft. 

18 Fraction of DCV retained in pore spaces [Line 17/Line 4] 0.05 

19 Evapotranspiration average annual capture [ET nomographs in Figure B.5-5) 3.8 % 

Infiltration: Average Annual Volume Retention 

20 Drawdown for infiltration storage [(Line 8 x Line 9)/Line 12) 400 hours 

21 
Equivalent DCV fraction from evapotranspiration 

0.04 (use Line 19 and Line 20 in Figure B.4-1 ; Refer to Appendix B.4.2.2 ) 

22 Infiltration volume storage [(Line 5 x Line 8 x Line 9)/12) 42 CU. ft. 

23 Infiltration Storage Fraction of DCV [Line 22/Line 4] 0.12 

24 Total Equivalent Fraction of DCV [Line 21 + Line 23] 0.16 

25 
Biofiltration BMP average annual capture 

14.41 % [use Line 24 and 20 in Figure B.4-1] 

Volume retention required from site design and other BMPs 

26 
Fraction of DCV retained (Figure B.5-3) 

0.102 
0.0000013 x Line 253 

- 0.000057 x Line 252 + 0.0086 x Line 25 - 0.014 

Remaining target DCV retention [(line 14 - Line 26) x Line 4) 

Note: If Line 27 is equal to or smaller than O then the BMP meets the volume retention performance 
standard. 

27 -19 CU. ft_ 
If Line 27 is greater than 0, the applicant must implement site design and/or other BMPs within the 
OMA that will retain DCV equivalent to or greater than Line 27 to meet the volume retention 
performance standard 

-"\ 

I 
Volume Retention Performance Standard is Met 
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1 Area draining to the biofiltration BMP 12320 sq . ft. 

2 Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.61 

3 Effective impervious area draining to the BMP [Line 1 x Line 2] 7515 sq . ft. 

4 Required area for Evapotranspiration [Line 3 x 0.03] 225 sq. ft. 

5 Biofiltration BMP Footprint 250 sq. ft. 

Landscape Area (must be identified on DS-3247) 

Identification 1 2 3 4 5 

6 
Landscape area that meet the requirements in SD-4 and SD-5 

none Fact Sheet (sq. ft.) 

7 Impervious area draining to the landscape area (sq. ft.) none 

8 
Impervious to Pervious Area ratio 

0.00 0.00 0.00 0.00 0.00 
[Line 7/Line 6] 

Effective Credit Area 
9 0 0 0 0 0 

If (Line 8 >1.5, Line 6, Line 7/1.5] 

10 Sum of Landscape area [sum of Line 9 Id's 1 to 5] 0 sq. ft. 

11 Provided footprint for evapotranspiration [Line 5 + Line 1 OJ 250 sq. ft. 

Volume Retention Performance Standard 

Is Line 11 <! Line 4? 

If yes, then volume retention performance standard for no infiltration condition is met. 

14 
If no, increase the landscape area or propose other site design BMPs (e.g. trees, rain barrels, etc.) that will Performance Standard is 
result in equivalent or greater average annual volume retention when compared to the average annual Met 
volume retention achieved by a standard biofiltration BMP. If the option of implementing other site design 
BMPs is selected, appl icant must include supporting documentation with explanation of the approach in the 
PDP SWQMP. 
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1 Area draining to the 8MP 13110 sq. ft. 

2 Adjusted runoff factor for drainage area (Refer to Appendix 8.1 and 8 .2) 0.61 

3 851
h percentile 24-hour rainfall depth 0.55 inches 

4 Design capture volume [Line 1 x Line 2 x (Line 3/12)) 367 cu. ft. 

BMP Parameters 

5 Surface ponding [6 inch minimum, 12 inch maximum] 12 inches 

6 
Media thickness [18 inches minimum], also add mulch layer and washed ASTM 33 fine 

18 inches 
aggregate sand th ickness to this line for sizing calculations 

7 
Aggregate storage (also add ASTM No 8 stone) above underdrain invert (12 inches typical) 

12 inches 
- use O inches if the aggregate is not over the entire bottom surface area 

8 
Aggregate storage below underdrain invert (3 inches minimum) - use O inches if the 

3 inches 
aggregate is not over the entire bottom surface area 

9 Freely drained pore storage of the media 0.2 in/in 

10 Porosity of aggregate storage 0.4 in/in 

Media filtration rate to be used for sizing (maximum filtration rate of 5 in/hr. with no outlet 

11 
control; if the filtration rate is controlled by the outlet use the outlet controlled rate (includes 

5 in/hr. infiltration into the soil and flow rate through the outlet structure) which will be less than 5 
I~ in/hr.) 
._ I 

Baseline Calculations 

12 Allowable routing time for sizing 6 hours 

13 Depth filtered during storm [ Line 11 x Line 12) 30 inches 

14 
Depth of Detention Storage 

21 .6 inches 
[Line 5 + (Line 6 x Line 9) + (line 7 x Line 10) + (line 8 x Line 1 O)] 

15 Total Depth Treated [Line 13 + Line 14) 51.6 inches 

Option 1 - Biofilter 1.5 times the DCV 

16 Required biofiltered volume [1 .5 x Line 4] 550 cu. ft. 

17 Required Footprint [Line 16/ Line 15) x 12 128 sq. ft. 
Option 2 - Store 0.75 of remaining DCV in pores and ponding 

18 Required Storage (surface+ pores) Volume [0.75 x Line 4) 275 cu. ft. 

19 Required Footprint [Line 18/ Line 14] x 12 153 sq. ft. 
Footprint of the BMP 

20 
8MP Footprint Sizing Factor (Default 0.03 or an alternative minimum footprint sizing factor 

0.03 from Line 11 in Worksheet 8.5-3) 

21 Minimum BMP Footprint [Line 1 x Line 2 x Line 20] 240 sq. ft. 

22 Footprint of the BMP = Maximum(Minimum(Line 17, Line 19), Line 21) 240 sq. ft. 
23 Provided 8MP Footprint 280 sq. ft. 

24 Is Line 23 > Line 22? Yes, Performance Standard is Met 
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1 Area draining to the 8MP 13110 sq. ft. 

2 Adjusted runoff factor for drainage area (Refer to Appendix 8.1 and 8.2) 0.61 

3 85th percentile 24-hour rainfall depth 0.55 inches 

4 Design capture volume [Line 1 x Line 2 x (Line 3/12)) 367 cu. ft. 

BMP Parameters 

5 Footprint of the 8MP 275 sq. ft. 

6 
Media thickness [18 inches minimum), also add mulch layer and washed ASTM 33 fine aggregate 

18 inches 
sand thickness to this line for sizing calculations 

7 Media retained pore space [50% of (FC-WP)J 0.05 in/in 

8 
Aggregate storage below underdrain invert (3 inches minimum) - use O inches if the aggregate is 

5 inches 
not over the entire bottom surface area 

9 Porosity of aggregate storage 0.4 in/in 

Volume Retention Requirement 

10 Measured infiltration rate in the OMA 0.01 in/hr. 

11 Factor of safety 2 

12 
Reliable infiltration rate, for biofiltration 8MP sizing [Line 10/ Line 11 J 

0.005 in/hr. 
Note: This worksheet is not applicable if Line 12 < 0.01 in/hr. 

13 
Average annual volume reduction target (Figure 8.5-2) 

7.5 % 
When Line 12 ~ 0.01 in/hr.= Minimum (40, 166.9 x Line 12 +6.62) 

14 
Fraction of DCV to be retained (Figure 8.5-3) 

0.047 
0.0000013 x Line 133 

- 0.000057 x Line 132 + 0.0086 x Line 13 - 0.014 

~ Target volume retention [Line 14 x Line 4) 17 cu. ft. 

1.. . dpotranspiration: Average Annual Volume Retention 

16 Effective evapotranspiration depth [Line 6 x Line 7) 0.9 inches 

17 Retained Pore Volume [(Line 16 x Line 5)/12] 21 cu. ft. 

18 Fraction of DCV retained in pore spaces [Line 17/Line 4] 0.06 

19 Evapotranspiration average annual capture [ET nomographs in Figure 8 .5-5] 4.5 % 

Infiltration: Average Annual Volume Retention 

20 Drawdown for infiltration storage [(Line 8 x Line 9)/Line 12) 400 hours 

21 
Equivalent DCV fraction from evapotranspiration 

0.05 (use Line 19 and Line 20 in Figure 8.4-1 ; Refer to Appendix 8.4.2.2 ) 

22 Infiltration volume storage [(Line 5 x Line 8 x Line 9)/12] 46 cu. ft. 

23 Infiltration Storage Fraction of DCV [Line 22/Line 4] 0.13 

24 Total Equivalent Fraction of DCV [Line 21 + Line 23) 0.18 

25 
8iofiltration 8MP average annual capture 

15.80 % [use Line 24 and 20 in Figure 8.4-1] 

Volume retention required from site design and other BMPs 

26 
Fraction of DCV retained (Figure B.5-3) 

0.113 
0.0000013 x Line 253 

- 0.000057 x Line 252 + 0.0086 x Line 25- 0.014 

Remaining target DCV retention [(Line 14 - Line 26) x Line 4] 

Note: If Line 27 is equal to or smaller than O then the 8MP meets the volume retention performance 
standard. 

27 -24 cu. ft. 
If Line 27 is greater than 0, the applicant must implement site design and/or other 8MPs within the 
OMA that will retain DCV equivalent to or greater than Line 27 to meet the volume retention 
performance standard 

"' 

I 
Volume Retention Performance Standard is Met 
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1 Area draining to the biofiltration 8MP 1311 0 sq. ft. 

2 Adjusted runoff factor for drainage area (Refer to Appendix 8.1 and 8.2) 0.61 

3 Effective impervious area draining to the BMP [Line 1 x Line 2] 7997 sq. ft. 

4 Required area for Evapotranspiration [Line 3 x 0.03] 240 sq. ft. 

5 8iofiltration BMP Footprint 275 sq. ft. 

Landscape Area (must be identified on DS-3247) 

Identification 1 2 3 4 5 

6 
Landscape area that meet the requirements in SD-4 and SD-5 

none Fact Sheet (sq. ft.) 

7 Impervious area draining to the landscape area (sq. ft.) none 

8 
Impervious to Pervious Area ratio 

[Line 7/Line 6] 
0.00 0.00 0.00 0.00 0.00 

Effective Credit Area 
9 0 

If (Line 8 >1.5, Line 6, Line 7/1.5] 
0 0 0 0 

10 Sum of Landscape area [sum of Line 9 Id's 1 to 5] 0 sq. ft. 

11 Provided footprint for evapotranspiration [Line 5 + Line 1 OJ 275 sq. ft. 

Volume Retention Performance Standard 

Is Line 11 .:: Line 4? 

If yes, then volume retention performance standard for no infiltration condition is met. 

14 If no, increase the landscape area or propose other site design BMPs (e.g. trees, rain barrels, etc.) that will Performance Standard is 
result in equivalent or greater average annual volume retention when compared to the average annual Met 
volume retention achieved by a standard biofiltration BMP. If the option of implementing other site design 
BMPs is selected, applicant must include supporting documentation with explanation of the approach in the 
PDP SWQMP. 
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BMPID 

1 Area draining to the 8MP 

2 Adjusted runoff factor for drainage area (Refer to Appendix 8.1 and 8 .2) 

3 851
h percentile 24-hour rainfall depth 

4 Design capture volume [Line 1 x Line 2 x (Line 3/12)) 

BMP Parameters 

5 Surface ponding (6 inch minimum, 12 inch maximum] 

6 
Media thickness (18 inches minimum), also add mulch layer and washed ASTM 33 fine 
aggregate sand thickness to this line for sizing calculations 

7 
Aggregate storage (also add ASTM No 8 stone) above underdrain invert (12 inches typical) 
- use O inches if the aggregate is not over the entire bottom surface area 

8 
Aggregate storage below underdrain invert (3 inches minimum) - use O inches if the 
aggregate is not over the entire bottom surface area 

9 Freely drained pore storage of the media 

1 O Porosity of aggregate storage 

Media filtration rate to be used for sizing (maximum filtration rate of 5 in/hr. with no outlet 

11 
control ; if the filtration rate is controlled by the outlet use the outlet controlled rate (includes 
infiltration into the soil and flow rate through the outlet structure) which will be less than 5 

I~ in/hr.) 

LH-5 

14965 

0.51 

0.55 

350 

12 

18 

12 

3 

0.2 

0.4 

5 

sq. ft. 

inches 

cu. ft. 

inches 

inches 

inches 

inches 

in/in 

in/in 

in/hr. 

1-,. _ ..._1 _______________________________ ..__ ______ ..._ __ _ 

Baseline Calculations 

12 Allowable routing time for sizing 

13 Depth filtered during storm [ Line 11 x Line 12) 

Depth of Detention Storage 
14 

[Line 5 + (Line 6 x Line 9) + (Line 7 x Line 10) + (Line 8 x Line 10)) 

15 Total Depth Treated [Line 13 + Line 14) 

Option 1 - Biofilter 1.5 times the DCV 

16 Required biofiltered volume (1 .5 x Line 4) 

17 Required Footprint [Line 16/ Line 15) x 12 

Option 2 - Store 0.75 of remaining DCV in pores and ponding 

18 Required Storage (surface + pores) Volume (0. 75 x Line 4) 

19 Required Footprint [Line 18/ Line 14) x 12 

Footprint of the BMP 

20 
BMP Footprint Sizing Factor (Default 0.03 or an alternative minimum footprint sizing factor 
from Line 11 in Worksheet 8 .5-3) 

21 Minimum BMP Footprint (Line 1 x Line 2 x Line 20) 

22 Footprint of the BMP = Maximum(Minimum(Line 17, Line 19), Line 21) 

23 Provided 8MP Footprint 

6 

30 

21.6 

51 .6 

525 

122 

262 

146 

0.03 

229 

229 

260 

24 Is Line 23 > Line 22? Yes, Performance Standard is Met 

hours 

inches 

inches 

inches 

cu. ft. 

sq. ft. 

cu. ft. 

sq. ft. 

sq. ft. 

sq. ft. 

sq. ft. 
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1 Area draining to the 8MP 14965 sq. ft. 

2 Adjusted runoff factor for drainage area (Refer to Appendix 8 .1 and 8.2) 0.51 

3 851
h percentile 24-hour rainfall depth 0.55 inches 

4 Design capture volume [Line 1 x Line 2 x (Line 3/12)] 350 cu. ft. 
BMP Parameters 

5 Footprint of the 8MP 260 sq. ft. 

6 
Media thickness (18 inches minimum], also add mulch layer and washed ASTM 33 fine aggregate 

18 inches sand thickness to this line for sizing calculations 

7 Media retained pore space [50% of (FC-WP)J 0.05 in/in 

8 
Aggregate storage below underdrain invert (3 inches minimum) - use O inches if the aggregate is 

5 inches not over the entire bottom surface area 

9 Porosity of aggregate storage 0.4 in/in 

Volume Retention Requirement 

10 Measured infiltration rate in the OMA 0.01 in/hr. 

11 Factor of safety 2 

12 
Reliable infiltration rate, for biofiltration 8MP sizing (Line 10/ Line 11 J 

Note: This worksheet is not applicable if Line 12 < 0.01 in/hr. 
0.005 in/hr. 

13 
Average annual volume reduction target (Figure 8 .5-2) 

When Line 12 ~ 0.01 in/hr. = Minimum (40, 166.9 x Line 12 +6.62) 
7.5 % 

14 
Fraction of DCV to be retained (Figure 8.5-3) 

0.047 
0.0000013 x Line 133 

- 0.000057 x Line 132 + 0.0086 x Line 13 - 0.014 

lr<i Target volume retention [Line 14 x Line 4] 16 CU. ft. 

I:.. • .. potranspiration: Average Annual Volume Retention 

16 Effective evapotranspiration depth [Line 6 x Line 7] 0.9 inches 

17 Retained Pore Volume [(Line 16 x Line 5)/12] 20 cu. ft. 

18 Fraction of DCV retained in pore spaces [Line 17/Line 4] 0.06 

19 Evapotranspiration average annual capture (ET nomographs in Figure 8.5-5] 4.5 % 

Infiltration: Average Annual Volume Retention 

20 Drawdown for infiltration storage ((Line 8 x Line 9)/Line 12] 400 hours 

21 
Equivalent DCV fraction from evapotranspiration 

0.05 
(use Line 19 and Line 20 in Figure 8.4-1 ; Refer to Appendix 8.4.2.2) 

22 Infiltration volume storage ((Line 5 x Line 8 x Line 9)/12] 43 CU. ft. 

23 Infiltration Storage Fraction of DCV [Line 22/Line 4] 0.12 

24 Total Equivalent Fraction of DCV (Line 21 + Line 23] 0.17 

25 
8iofiltration 8MP average annual capture 

15.00 % [use Line 24 and 20 in Figure 8.4-1) 

Volume retention required from site design and other BMPs 

26 
Fraction of DCV retained (Figure 8 .5-3) 

0.107 
0.0000013 x Line 253 

- 0.000057 x Line 252 + 0.0086 x Line 25 - 0.014 

Remaining target DCV retention ((Line 14 - Line 26) x Line 4] 

Note: If Line 27 is equal to or smaller than O then the 8MP meets the volume retention performance 
standard. 

27 -21 CU. ft . 
If Line 27 is greater than 0, the applicant must implement site design and/or other 8MPs within the 
OMA that will retain DCV equivalent to or greater than Line 27 to meet the volume retention 
performance standard 

II' 

Volume Retention Performance Standard is Met 
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1 Area draining to the biofiltration BMP 14965 sq. ft. 

2 Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.51 

3 Effective impervious area draining to the BMP [Line 1 x Line 2] 7632 sq. ft. 

4 Required area for Evapotranspiration [Line 3 x 0.03) 229 sq. ft. 

5 Biofiltration BMP Footprint 260 sq. ft. 

Landscape Area (must be identified on DS-3247) 

Identification 1 2 3 4 5 

6 
Landscape area that meet the requirements in SD-4 and SD-5 

none Fact Sheet (sq. ft.) 

7 Impervious area draining to the landscape area (sq. ft.) none 

8 
Impervious to Pervious Area ratio 

[Line ?/Line 6) 
0.00 0.00 0.00 0.00 0.00 

9 
Effective Credit Area 

If (Line 8 >1.5, Line 6, Line 7/1.5) 
0 0 0 0 0 

10 Sum of Landscape area [sum of Line 9 Id's 1 to 5) 0 sq. ft . 

11 Provided footprint for evapotranspiration [Line 5 + Line 1 OJ 260 sq. ft . 

Volume Retention Performance Standard 

Is Line 11 2: Line 4? 

If yes, then volume retention performance standard for no infiltration condition is met. 

14 
If no, increase the landscape area or propose other site design BMPs (e.g. trees, rain barrels, etc.) that wi ll Performance Standard is 
result in equivalent or greater average annual volume retention when compared to the average annual Met 
volume retention achieved by a standard biofiltration BMP. If the option of implementing other site design 
BMPs is selected, applicant must include supporting documentation with explanation of the approach in the 
PDP SWQMP. 
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1 Area draining to the BMP 15980 sq. ft. 

2 Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.49 

3 851
h percenti le 24-hour rainfall depth 0.55 inches 

4 Design capture volume [Line 1 x Line 2 x (Line 3/12)] 359 cu. ft. 

BMP Parameters 

5 Surface ponding (6 inch minimum, 12 inch maximum] 12 inches 

6 
Media thickness (18 inches minimum], also add mulch layer and washed ASTM 33 fine 

18 inches 
aggregate sand thickness to this line for sizing calculations 

7 
Aggregate storage (also add ASTM No 8 stone) above underdrain invert (12 inches typical) 

12 inches 
- use O inches if the aggregate is not over the entire bottom surface area 

8 
Aggregate storage below underdrain invert (3 inches minimum) - use O inches if the 

3 inches 
aggregate is not over the entire bottom surface area 

9 Freely drained pore storage of the media 0.2 in/ in 

10 Porosity of aggregate storage 0.4 in/in 

Media filtration rate to be used for sizing (maximum filtration rate of 5 in/hr. with no outlet 

11 
control; if the filtration rate is controlled by the outlet use the outlet controlled rate (includes 
infiltration into the soil and flow rate through the outlet structure) which will be less than 5 

,-.. in/hr.) 

5 in/hr. 

,.... I 

Baseline Calculations 

12 Allowable routing time for sizing 6 hours 

13 Depth fi ltered during storm ( Line 11 x Line 12] 30 inches 

14 
Depth of Detention Storage 

21.6 inches 
[Line 5 + (Line 6 x Line 9) + (Line 7 x Line 10) + (Line 8 x Line 1 O)J 

15 Total Depth Treated [Line 13 + Line 14] 51.6 inches 

Option 1 - Biofilte r 1.5 times the DCV 

16 Required biofiltered volume (1.5 x Line 4] 538 cu. ft. 

17 Required Footprint [Line 16/ Line 15] x 12 125 sq. ft. 

Option 2 - Store 0.75 of remaining DCV in pores and ponding 

18 Required Storage (surface + pores) Volume (0.75 x Line 4) 269 cu. ft. 

19 Required Footprint [Line 18/ Line 14] x 12 150 sq . ft. 

Footprint of the BMP 

20 
BMP Footprint Sizing Factor (Default 0.03 or an alternative minimum footprint sizing factor 

0.03 from Line 11 in Worksheet B.5-3) 

21 Minimum BMP Footprint [Line 1 x Line 2 x Line 20] 235 sq. ft. 

22 Footprint of the BMP = Maximum(Minimum(Line 17, Line 19), Line 21) 235 sq. ft. 
23 Provided BMP Footprint 260 sq. ft. 

24 Is Line 23 > Line 22? Yes, Performance Standard is Met 
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1 Area draining to the 8MP 15980 sq. ft. 

2 Adjusted runoff factor for drainage area (Refer to Appendix 8 .1 and 8.2) 0.49 

3 851
h percentile 24-hour rainfall depth 0.55 inches 

4 Design capture volume (line 1 x Line 2 x (Line 3/12)) 359 CU. ft. 

BMP Parameters 

5 Footprint of the 8MP 260 sq. ft. 

6 
Media thickness (1 8 inches minimum), also add mulch layer and washed ASTM 33 fine aggregate 

18 inches sand thickness to this line for sizing calculations 

7 Media retained pore space (50% of (FC-WP)J 0.05 in/in 

8 
Aggregate storage below underdrain invert (3 inches minimum) - use O inches if the aggregate is 

5 inches not over the entire bottom surface area 

9 Porosity of aggregate storage 0.4 in/in 

Volume Retention Requirement 

10 Measured infiltration rate in the DMA 0.01 in/hr. 

11 Factor of safety 2 

12 
Reliable infiltration rate, for biofiltration 8MP sizing [Line 10/ Line 11) 

0.005 in/hr. 
Note: This worksheet is not applicable if Line 12 < 0.01 in/hr. 

13 
Average annual volume reduction target (Figure 8.5-2) 

When Line 12 2: 0.01 in/hr.= Minimum (40, 166.9 x Line 12 +6.62) 
7.5 % 

14 
Fraction of DCV to be retained (Figure 8 .5-3) 

0.047 
0.0000013 x Line 133 

- 0.000057 x Line 132 + 0.0086 x Line 13 - 0.01 4 

~ Target volume retention [Line 14 x Line 4] 17 CU. ft. 

L .dpotranspiration: Average Annual Volume Retention 

16 Effective evapotranspiration depth [Line 6 x Line 7) 0.9 inches 

17 Retained Pore Volume [(Line 16 x Line 5)/12) 20 cu. ft. 

18 Fraction of DCV retained in pore spaces (Line 17/Line 4) 0.05 

19 Evapotranspiration average annual capture [ET nomographs in Figure 8.5-5) 3.8 % 

Infiltration: Average Annual Volume Retention 

20 Drawdown for infiltration storage [(line 8 x Line 9)/Line 12] 400 hours 

21 
Equivalent DCV fraction from evapotranspiration 

0.04 (use Line 19 and Line 20 in Figure 8.4-1 ; Refer to Appendix 8.4.2.2 ) 

22 Infiltration volume storage [(Line 5 x Line 8 x Line 9)/12) 43 cu. ft. 

23 Infiltration Storage Fraction of DCV [Line 22/line 4) 0.12 

24 Total Equivalent Fraction of DCV [line 21 + Line 23) 0.16 

25 
8iofiltration 8MP average annual capture 

14.41 % [use Line 24 and 20 in Figure 8.4-1) 

Volume retention required from site design and other BMPs 

26 
Fraction of DCV retained (Figure B.5-3) 

0.102 
0.000001 3 x line 253 

- 0.000057 x line 252 + 0.0086 x line 25 - 0.014 

Remaining target DCV retention [(line 14 - line 26) x Line 4] 

Note: If line 27 is equal to or smaller than O then the BMP meets the volume retention performance 
standard. 

27 
If Line 27 is greater than 0, the applicant must implement site design and/or other BMPs within the 

-20 cu. ft. 

DMA that will retain DCV equivalent to or greater than Line 27 to meet the volume retention 
performance standard 

' 
I Volume Retention Performance Standard is Met 
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1 Area draining to the biofiltration 8MP 15980 sq. ft. 

2 Adjusted runoff factor for drainage area (Refer to Appendix 8.1 and 8.2) 0.49 

3 Effective impervious area draining to the 8MP [Line 1 x Line 2] 7830 sq. ft. 

4 Required area for Evapotranspiration [Line 3 x 0.03] 235 sq. ft. 

5 8 iofiltration 8MP Footprint 255 sq. ft. 

Landscape Area (m ust be identified on DS-3247) 

Identification 1 2 3 4 5 

6 
Landscape area that meet the requirements in SD-4 and SD-5 

none 
Fact Sheet (sq. ft.) 

7 Impervious area draining to the landscape area (sq. ft.) none 

8 
Impervious to Pervious Area ratio 

0.00 0.00 0.00 0.00 0.00 
[Line 7/Line 6] 

9 
Effective Credit Area 

0 0 0 0 0 
If (Line 8 >1 .5, Line 6, Line 7/1 .5] 

10 Sum of Landscape area [sum of Line 9 Id's 1 to 5] 0 sq. ft. 

11 Provided footprint for evapotranspiration [Line 5 + Line 1 OJ 255 sq. ft. 

Volume Retention Performance Standard 

Is Line 11 ~ Line 4? 

If yes, then volume retention performance standard for no infiltration condition is met. 

14 
If no, increase the landscape area or propose other site design 8MPs (e.g. trees, rain barrels, etc.) that will Performance Standard is 
result in equivalent or greater average annual volume retention when compared to the average annual Met 
volume retention achieved by a standard biofiltration 8MP. If the option of implementing other site design 
8MPs is selected , applicant must include supporting documentation with explanation of the approach in the 
PDP SWQMP. 
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1 Area draining to the 8MP 15645 sq. ft. 

2 Adjusted runoff factor for drainage area (Refer to Appendix B.1 and 8.2) 0.52 

3 85th percentile 24-hour rainfall depth 0.55 inches 

4 Design capture volume [Line 1 x Line 2 x (Line 3/12)] 373 cu. ft. 

BMP Parameters 

5 Surface ponding [6 inch minimum, 12 inch maximum] 12 inches 

6 
Media thickness [18 inches minimum), also add mulch layer and washed ASTM 33 fine 

18 inches 
aggregate sand thickness to this line for sizing calculations 

7 
Aggregate storage (also add ASTM No 8 stone) above underdrain invert (12 inches typical) 12 inches 
- use O inches if the aggregate is not over the entire bottom surface area 

8 
Aggregate storage below underdrain invert (3 inches minimum) - use O inches if the 

3 inches 
aggregate is not over the entire bottom surface area 

9 Freely drained pore storage of the media 0.2 in/in 

10 Porosity of aggregate storage 0.4 in/in 

Media filtration rate to be used for sizing (maximum filtration rate of 5 in/hr. with no outlet 

11 
control; if the filtration rate is controlled by the outlet use the outlet controlled rate (includes 

5 in/hr. 
infiltration into the soil and flow rate through the outlet structure) which will be less than 5 

I~ in/hr.) 

Baseline Calculations 

12 Allowable routing time for sizing 6 hours 

13 Depth filtered during storm [ Line 11 x Line 12) 30 inches 

14 
Depth of Detention Storage 

21 .6 inches 
[Line 5 + (Line 6 x Line 9) + (Line 7 x Line 10) + (Line 8 x Line 1 O)] 

15 Total Depth Treated [Line 13 + Line 14] 51.6 inches 

Option 1 - Biofilter 1.5 times the DCV 

16 Required biofiltered volume [1.5 x Line 4] 559 cu. ft. 

17 Required Footprint [Line 16/ Line 15] x 12 130 sq. ft. 

Option 2 - Store 0.75 of remaining DCV in pores and ponding 

18 Required Storage (surface+ pores) Volume [0.75 x Line 4) 280 cu. ft. 

19 Required Footprint [Line 18/ Line 14] x 12 155 sq. ft. 

Footprint of the BMP 

20 
8MP Footprint Sizing Factor (Default 0.03 or an alternative minimum footprint sizing factor 

0.03 
from Line 11 in Worksheet 8.5-3) 

21 Minimum 8MP Footprint [Line 1 x Line 2 x Line 20] 244 sq. ft. 

22 Footprint of the 8MP = Maximum(Minimum(Line 17, Line 19), Line 21) 244 sq. ft. 

23 Provided 8MP Footprint 270 sq. ft. 

24 Is Line 23 > Line 22? Yes, Performance Standard is Met 
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1 Area draining to the BMP 15645 sq. ft. 

2 Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.52 

3 85th percentile 24-hour rainfall depth 0.55 inches 

4 Design capture volume (Line 1 x Line 2 x (Line 3/12)] 373 cu. ft. 

BMP Parameters 

5 Footprint of the BMP 270 sq. ft. 

6 
Media thickness (18 inches minimum), also add mulch layer and washed ASTM 33 fine aggregate 

18 inches sand thickness to this line for sizing calculations 

7 Media retained pore space (50% of (FC-WP)) 0.05 in/in 

8 
Aggregate storage below underdrain invert (3 inches minimum) - use O inches if the aggregate is 

5 inches 
not over the entire bottom surface area 

9 Porosity of aggregate storage 0.4 in/in 

Volume Retention Requirement 

10 Measured infiltration rate in the OMA 0.01 in/hr. 

11 Factor of safety 2 

12 
Reliable infiltration rate, for biofiltration BMP sizing [Line 10/ Line 11] 

Note: This worksheet is not applicable if Line 12 < 0.01 in/hr. 
0.005 in/hr. 

13 
Average annual volume reduction target (Figure B.5-2) 

7.5 % 
When Line 12 ~ 0.01 in/hr. = Minimum (40, 166.9 x Line 12 +6.62) 

14 
Fraction of DCV to be retained (Figure B.5-3) 

0.047 
0.0000013 x Line 133 

- 0.000057 x Line 132 + 0.0086 x Line 13 - 0.014 

r-,. Target volume retention [Line 14 x Line 4] 18 cu. ft. 

l:.,apotranspiration: Average Annual Volume Retention 

16 Effective evapotranspiration depth [Line 6 x Line 7] 0.9 inches 

17 Retained Pore Volume ((Line 16 x Line 5)/12] 20 cu. ft. 

18 Fraction of DCV retained in pore spaces [Line 17/Line 4) 0.05 

19 Evapotranspiration average annual capture [ET nomographs in Figure B.5-5] 3.8 % 

Infiltration: Average Annual Volume Retention 

20 Drawdown for infiltration storage [(Line 8 x Line 9)/Line 12] 400 hours 

21 
Equivalent DCV fraction from evapotranspiration 

0.04 
(use Line 19 and Line 20 in Figure B.4-1 ; Refer to Appendix B.4.2.2) 

22 Infiltration volume storage [(Line 5 x Line 8 x Line 9)/12] 45 cu. ft. 

23 Infiltration Storage Fraction of DCV [Line 22/Line 4] 0.12 

24 T otal Equivalent Fraction of DCV [Line 21 + Line 23] 0.16 

25 
Biofiltration BMP average annual capture 

14.41 % 
[use Line 24 and 20 in Figure B.4-1] 

Volume retention required from site design and other BMPs 

26 
Fraction of DCV retained (Figure B.5-3) 

0.102 
0.0000013 x Line 253 

- 0.000057 x Line 252 + 0.0086 x Line 25 - 0.014 

Remaining target DCV retention ((Line 14 - Line 26) x Line 4] 

Note: If Line 27 is equal to or smaller than O then the BMP meets the volume retention performance 
standard. 

27 -21 cu. ft. 
If Line 27 is greater than 0, the applicant must implement site design and/or other BMPs within the 
OMA that will retain DCV equivalent to or greater than Line 27 to meet the volume retention 
performance standard 

1..- ... 
Volume Retention Performance Standard is Met 
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1 Area draining to the biofiltration 8MP 15645 sq. ft. 

2 Adjusted runoff factor for drainage area (Refer to Appendix 8 .1 and 8 .2) 0.52 

3 Effective impervious area draining to the 8MP [Line 1 x Line 2] 8135 sq. ft. 

4 Required area for Evapotranspiration [Line 3 x 0.03] 244 sq. ft. 

5 8iofiltration 8MP Footprint 270 sq. ft. 

Landscape Area (must be identified on DS-3247) 

Identification 1 2 3 4 5 

6 
Landscape area that meet the requi rements in SD-4 and SD-5 

none 
Fact Sheet (sq . ft.) 

7 Impervious area draining to the landscape area (sq. ft.) none 

8 
Impervious to Pervious Area ratio 

[Line 7/Line 6] 
0.00 0.00 0.00 0.00 0.00 

9 
Effective Credit Area 

If (Line 8 >1 .5, Line 6, Line 7/1.5] 
0 0 0 0 0 

10 Sum of Landscape area [sum of Line 9 Id's 1 to 5] 0 sq. ft. 

11 Provided footprint for evapotranspiration [Line 5 + Line 1 OJ 270 sq. ft. 

Volume Retention Performance Standard 

Is Line 11 ;;:; Line 4? 

If yes, then volume retention performance standard for no infiltration condition is met. 

14 
If no, increase the landscape area or propose other site design 8MPs (e.g. trees, rain barrels, etc.) that will Performance Standard is 
result in equivalent or greater average annual volume retention when compared to the average annual Met 
volume retention achieved by a standard biofiltration 8MP. If the option of implementing other site design 
8MPs is selected, applicant must include supporting documentation with explanation of the approach in the 
PDP SWQMP. 
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1 Area draining to the 8MP 17210 sq. ft. 

2 Adjusted runoff factor for drainage area (Refer to Appendix 8 .1 and 8 .2) 0.47 

3 851
h percentile 24-hour ra infall depth 0.55 inches 

4 Design capture volume [Line 1 x Line 2 x (Line 3/12)] 371 cu. ft. 

BMP Parameters 

5 Surface ponding [6 inch minimum, 12 inch maximum] 12 inches 

6 
Media th ickness [18 inches minimum] , also add mulch layer and washed ASTM 33 fine 

18 inches aggregate sand thickness to this line for sizing calculations 

7 
Aggregate storage (also add ASTM No 8 stone) above underdrain invert (12 inches typical) 

12 inches - use O inches if the aggregate is not over the entire bottom surface area 

8 
Aggregate storage below underdrain invert (3 inches minimum) - use O inches if the 

3 inches aggregate is not over the entire bottom surface area 

9 Freely drained pore storage of the media 0.2 in/in 

10 Porosity of aggregate storage 0.4 in/in 

Media filtration rate to be used for sizing (maximum filtration rate of 5 in/hr. with no outlet 

11 
control; if the filtration rate is controlled by the outlet use the outlet controlled rate (includes 

5 in/hr. 
infiltration into the soil and flow rate through the outlet structure) which will be less than 5 

I~ in/hr.) 
,_ 
Baseline Calculations 

12 Allowable routing time for sizing 6 hours 

13 Depth filtered during storm [ Line 11 x Line 12] 30 inches 

14 
Depth of Detention Storage 

21 .6 inches 
[Line 5 + (Line 6 x Line 9) + (Line 7 x Line 10) + (Line 8 x Line 1 O)] 

15 Total Depth Treated [Line 13 + Line 14] 51.6 inches 

Option 1 - Biofilter 1.5 times the DCV 

16 Required biofiltered volume [1.5 x Line 4] 556 cu. ft. 

17 Required Footprint [Line 16/ Line 15] x 12 129 sq. ft. 

Option 2 - Store 0.75 of remaining DCV in pores and ponding 

18 Required Storage (surface + pores) Volume [O. 75 x Line 4] 278 cu. ft. 

19 Required Footprint [Line 18/ Line 14] x 12 154 sq. ft. 

Footprint of the BMP 

20 
8MP Footprint Sizing Factor (Default 0.03 or an alternative minimum footprint sizing factor 

0.03 from Line 11 in Worksheet 8 .5-3) 

21 Minimum 8MP Footprint [Line 1 x Line 2 x Line 20] 243 sq. ft. 

22 Footprint of the 8MP = Maximum(Minimum(Line 17, Line 19), Line 21) 243 sq. ft. 

23 Provided 8MP Footprint 250 sq. ft. 

24 Is Line 23 > Line 22? Yes, Performance Standard is Met 
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1 Area draining to the BMP 17210 sq. ft. 

2 Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.47 

3 851
h percentile 24-hour rainfall depth 0.55 inches 

4 Design capture volume [Line 1 x Line 2 x (Line 3/12)] 371 cu. ft. 

BMP Parameters 

5 Footprint of the BMP 250 sq. ft. 

6 
Media thickness [1 8 inches minimum]. also add mulch layer and washed ASTM 33 fine aggregate 

18 inches 
sand thickness to this line for sizing calculations 

7 Media retained pore space [50% of (FC-WP)J 0.05 in/in 

8 
Aggregate storage below underdrain invert (3 inches minimum) - use O inches if the aggregate is 

5 inches 
not over the entire bottom surface area 

9 Porosity of aggregate storage 0.4 in/in 

Volume Retention Requirement 

10 Measured infiltration rate in the OMA 0.01 in/hr. 

11 Factor of safety 2 

12 
Reliable infiltration rate, for biofiltration BMP sizing [Line 10/ Line 11] 

Note: This worksheet is not applicable if Line 12 < 0.01 in/hr. 
0.005 in/hr. 

13 
Average annual volume reduction target (Figure B.5-2) 

When Line 12 <!: 0.01 in/hr. = Minimum (40, 166.9 x Line 12 +6.62) 
7.5 % 

14 
Fraction of DCV to be retained (Figure B.5-3) 

0.047 
0.0000013 x Line 133 

- 0.000057 x Line 132 + 0.0086 x Line 13 - 0.014 

~ Target volume retention [Line 14 x Line 4] 17 cu. ft. 

..... dpotranspiration: Average Annual Volume Retention 

16 Effective evapotranspiration depth [Line 6 x Line 7] 0.9 inches 

17 Retained Pore Volume [(Line 16 x Line 5)/12] 19 cu. ft. 

18 Fraction of DCV retained in pore spaces [Line 17/Line 4) 0.05 

19 Evapotranspiration average annual capture [ET nomographs in Figure 8.5-5] 3.8 % 

Infiltration: Average Annual Volume Retention 

20 Drawdown for infiltration storage [(Line 8 x Line 9)/Line 12] 400 hours 

21 
Equivalent DCV fraction from evapotranspiration 

0.04 
(use Line 19 and Line 20 in Figure B.4-1 ; Refer to Appendix B.4.2.2 ) 

22 Infiltration volume storage [(Line 5 x Line 8 x Line 9)/12] 42 cu. ft. 

23 Infiltration Storage Fraction of DCV [Line 22/Line 4) 0.11 

24 Total Equivalent Fraction of DCV [Line 21 + Line 23) 0.15 

25 
8iofiltration 8MP average annual capture 

13.61 % 
[use Line 24 and 20 in Figure 8.4-1] 

Volume retention required from site design and other BMPs 

26 
Fraction of DCV retained (Figure 8 .5-3) 

0.096 
0.0000013 x Line 253 

- 0.000057 x Line 252 + 0.0086 x Line 25 - 0.014 

Remaining target DCV retention [(Line 14- Line 26) x Line 4] 

Note: If Line 27 is equal to or smaller than O then the 8MP meets the volume retention performance 
standard. 

27 -18 cu. ft. 
If Line 27 is greater than 0, the applicant must implement site design and/or other BMPs within the 
OMA that will retain DCV equivalent to or greater than Line 27 to meet the volume retention 
performance standard 

'\ 

I 
Volume Retention Performance Standard is Met 
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1 Area draining to the biofiltration 8MP 17210 sq. ft. 

2 Adjusted runoff factor for drainage area (Refer to Appendix 8 .1 and 8.2) 0.47 

3 Effective impervious area draining to the BMP [Line 1 x Line 2] 8089 sq. ft. 

4 Required area for Evapotranspiration [Line 3 x 0.03] 243 sq. ft. 

5 8iofiltration 8MP Footprint 250 sq. ft. 

Landscape Area (m ust be identified on DS-3247) 

Identification 1 2 3 4 5 

6 
Landscape area that meet the requirements in SD-4 and SD-5 

none 
Fact Sheet (sq. ft.) 

7 Impervious area draining to the landscape area (sq. ft.) none 

8 
Impervious to Pervious Area ratio 

[line 7 /line 6] 
0 .00 0.00 0.00 0.00 0.00 

9 
Effective Credit Area 

If (line 8 >1.5, Line 6 , Line 7/1.5] 
0 0 0 0 0 

10 Sum of Landscape area (sum of Line 9 Id's 1 to 5] 0 sq. ft. 

11 Provided footprint for evapotranspiration (Line 5 + Line 1 OJ 250 sq. ft. 

Volume Retention Performance Standard 

Is Line 11 ;;: Line 4? 

If yes, then volume retention performance standard for no infiltration condition is met. 

14 
If no, increase the landscape area or propose other site design 8MPs (e.g. trees, rain barrels, etc.) that will Performance Standard is 
resu lt in equivalent or greater average annual volume retention when compared to the average annual Met 
volume retention achieved by a standard biofiltration BMP. If the option of implementing other site design 
8MPs is selected, applicant must include supporting documentation with explanation of the approach in the 
PDP SWQMP. 
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1 Area draining to the 8MP 9105 sq. ft. 

2 Adjusted runoff factor for drainage area (Refer to Appendix 8.1 and 8.2) 0.48 

3 85th percentile 24-hour rainfall depth 0.55 inches 

4 Design capture volume [Line 1 x Line 2 x (Line 3/12)] 200 cu. ft. 

BMP Parameters 

5 Surface ponding [6 inch minimum, 12 inch maximum] 12 inches 

6 
Media thickness [18 inches minimum], also add mulch layer and washed ASTM 33 fine 

18 inches aggregate sand thickness to this line for sizing calculations 

7 
Aggregate storage {also add ASTM No 8 stone) above underdrain invert (12 inches typical) 

12 inches 
- use O inches if the aggregate is not over the entire bottom surface area 

8 
Aggregate storage below underdrain invert (3 inches minimum) - use O inches if the 

3 inches aggregate is not over the entire bottom surface area 

9 Freely drained pore storage of the media 0.2 in/in 

10 Porosity of aggregate storage 0.4 in/in 

Media filtration rate to be used for sizing (maximum filtration rate of 5 in/hr. with no outlet 

11 
control; if the filtration rate is controlled by the outlet use the outlet controlled rate (includes 

5 in/hr. infiltration into the soil and flow rate through the outlet structure) which will be less than 5 
1,-,.

1 
in/hr.) 

..... 
Baseline Calculations 

12 Allowable routing time for sizing 6 hours 

13 Depth filtered during storm [ Line 11 x Line 12] 30 inches 

14 
Depth of Detention Storage 

21 .6 inches 
[Line 5 + (Line 6 x Line 9) + (Line 7 x Line 10) + (Line 8 x Line 1 O)J 

15 Total Depth Treated [Line 13 + Line 14] 51.6 inches 

Option 1 - Biofilter 1.5 times the DCV 

16 Required biofiltered volume [1.5 x Line 4] 300 cu. ft. 

17 Required Footprint [Line 16/ Line 15] x 12 70 sq. ft. 

Option 2 - Store 0.75 of remaining DCV in pores and ponding 

18 Required Storage (surface+ pores) Volume [0.75 x Line 4] 150 cu. ft. 

19 Required Footprint (Line 18/ Line 14] x 12 83 sq. ft. 

Footprint of the BMP 

20 
8MP Footprint Sizing Factor (Default 0.03 or an alternative minimum footprint sizing factor 

0.03 from Line 11 in Worksheet 8 .5-3) 

21 Minimum BMP Footprint [Line 1 x Line 2 x Line 20] 131 sq. ft. 
22 Footprint of the BMP = Maximum(Minimum(Line 17, Line 19), Line 21) 131 sq . ft. 
23 Provided BMP Footprint 132 sq . ft. 

24 Is Line 23 > Line 22? Yes, Performance Standard is Met 

Version 1.0 



The City of Project Name C ie lo Tentative Map 

~ AN DIEGOJ BMPID WR-BR 

"'3.dr1 '" , lt.T, F,H.TiTillfiTATCt"IITTiaT·,_. . • 
...__ 

'. ·.v;:,:--:·IJ·•')/l··~·· .::-~M•1•:...._~-:;~~ ... 0 ,C•:-,; ..-. '.,~';, .~·«jj•:7}_' . . "'" , ... . .. • t-:<,!T.::!'l .:.:" .... 1·· ;•- : .. 

1 Area draining to the BMP 9105 sq. ft. 

2 Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.48 

3 851
h percentile 24-hour rainfall depth 0.55 inches 

4 Design capture volume [Line 1 x Line 2 x (Line 3/12)) 200 cu. ft . 

BMP Parameters 

5 Footprint of the BMP 132 sq. ft. 

6 
Media thickness [18 inches minimum], also add mulch layer and washed ASTM 33 fine aggregate 

18 inches 
sand thickness to this line for sizing calculations 

7 Media retained pore space [50% of (FC-WP)] 0.05 in/in 

8 
Aggregate storage below underdrain invert (3 inches minimum) - use O inches if the aggregate is 

5 inches 
not over the entire bottom surface area 

9 Porosity of aggregate storage 0.4 in/in 

Volume Retention Requirement 

10 Measured infiltration rate in the OMA 0.01 in/hr. 

11 Factor of safety 2 

12 
Reliable infiltration rate, for biofiltration BMP sizing [Line 10/ Line 11) 

Note: This worksheet is not applicable if Line 12 < 0.01 in/hr. 
0.005 in/hr. 

13 
Average annual volume reduction target (Figure B.5-2) 

When Line 12 2: 0.01 in/hr. = Minimum (40, 166.9 x Line 12 +6.62) 
7.5 % 

14 
Fraction of DCV to be retained (Figure B.5-3) 

0.047 
0.0000013 x Line 133 

- 0.000057 x Line 132 + 0.0086 x Line 13 - 0.014 

~ Target volume retention [Line 14 x Line 4] 9 cu. ft. 

L . ... potranspiration: Average Annual Volume Retention 

16 Effective evapotranspiration depth [Line 6 x Line 7] 0.9 inches 

17 Retained Pore Volume [(Line 16 x Line 5)/12] 10 cu. ft. 

18 Fraction of DCV retained in pore spaces [Line 17/Line 4) 0.05 

19 Evapotranspiration average annual capture [ET nomographs in Figure B.5-5) 3.8 % 

Infiltration: Average Annual Volume Retention 

20 Drawdown for infiltration storage [(Line 8 x Line 9)/Line 12) 400 hours 

21 
Equivalent DCV fraction from evapotranspiration 

0.04 (use Line 19 and Line 20 in Figure B.4-1 ; Refer to Appendix B.4.2.2) 

22 Infiltration volume storage [(Line 5 x Line 8 x Line 9)/12] 22 cu. ft . 

23 Infiltration Storage Fraction of DCV [Line 22/Line 4] 0.11 

24 Total Equivalent Fraction of DCV [Line 21 + Line 23] 0.15 

25 
Biofiltration BMP average annual capture 

13.61 % [use Line 24 and 20 in Figure B.4-1 ] 

Volume retention required from site design and other BMPs 

26 
Fraction of DCV retained (Figure B.5-3) 

0.096 
0.0000013 x Line 253 

- 0.000057 x Line 252 + 0.0086 x Line 25 - 0.014 

Remaining target DCV retention [(Line 14 - Line 26) x Line 4] 

Note: If Line 27 is equal to or smaller than O then the BMP meets the volume retention performance 
standard. 

27 -10 cu. ft. 
If Line 27 is greater than O, the applicant must implement site design and/or other BMPs within the 
OMA that will retain DCV equivalent to or greater than Line 27 to meet the volume retention 
performance standard 

,,,. ' 
Volume Retention Performance Standard is Met 
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1 Area draining to the biofiltration 8MP 9105 sq. ft . 

2 Adjusted runoff factor for drainage area (Refer to Appendix 8.1 and 8.2) 0.48 

3 Effective impervious area draining to the 8MP [Line 1 x Line 2) 4370 sq. ft. 

4 Required area for Evapotranspiration [Line 3 x 0.03) 131 sq. ft. 

5 8iofiltration 8MP Footprint 132 sq. ft. 

Landscape Area (must be identified on DS-3247) 

Identification 1 2 3 4 5 

6 
Landscape area that meet the requirements in SD-4 and SD-5 

none Fact Sheet (sq. ft.) 

7 Impervious area draining to the landscape area (sq. ft.) none 

8 
Impervious to Pervious Area ratio 

[Line 7/Line 6) 
0.00 0.00 0.00 0.00 0.00 

9 
Effective Credit Area 

If (Line 8 >1.5, Line 6, Line 7/1.5) 
0 0 0 0 0 

10 Sum of Landscape area [sum of Line 9 Id's 1 to 5) 0 sq. ft. 

11 Provided footprint for evapotranspiration [Line 5 + Line 1 OJ 132 sq. ft. 

Volume Retention Performance Standard 

Is Line 11 ~ Line 4? 

If yes, then volume retention performance standard for no infiltration condition is met. 

14 
If no, increase the landscape area or propose other site design 8MPs (e.g. trees, rain barrels, etc.) that will Performance Standard is 
result in equivalent or greater average annual volume retention when compared to the average annual Met 
volume retention achieved by a standard biofiltration 8MP. If the option of implementing other site design 
8MPs is selected, applicant must include supporting documentation with explanation of the approach in the 
PDP SWQMP. 
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1 Area draining to the 8MP 31540 sq. ft. 

2 Adjusted runoff factor for drainage area (Refer to Appendix 8.1 and 8.2) 0.21 

3 851
h percentile 24-hour rainfall depth 0.55 inches 

4 Design capture volume [Line 1 x Line 2 x (Line 3/12)] 304 cu. ft. 

BMP Parameters 

5 Surface ponding (6 inch minimum, 12 inch maximum] 12 inches 

6 
Media thickness (18 inches minimum], also add mulch layer and washed ASTM 33 fine 

18 inches aggregate sand thickness to this line for sizing calculations 

7 
Aggregate storage (also add ASTM No 8 stone) above underdrain invert (12 inches typical) 

12 inches - use O inches if the aggregate is not over the entire bottom surface area 

8 
Aggregate storage below underdrain invert (3 inches minimum) - use O inches if the 

3 inches aggregate is not over the entire bottom surface area 

9 Freely drained pore storage of the media 0.2 in/in 

10 Porosity of aggregate storage 0.4 in/in 

Media filtration rate to be used for sizing (maximum filtration rate of 5 in/hr. with no outlet 

11 
control ; if the filtration rate is controlled by the outlet use the outlet controlled rate (includes 

5 in/hr. infi ltration into the soil and flow rate through the outlet structure) which will be less than 5 
11'9' in/hr.) 
..... 
Baseline Calculations 

12 Allowable routing time for sizing 6 hours 

13 Depth filtered during storm [ Line 11 x Line 12] 30 inches 

14 
Depth of Detention Storage 

[Line 5 + (Line 6 x Line 9) + (Line 7 x Line 10) + (Line 8 x Line 1 O)J 
21 .6 inches 

15 Total Depth Treated [Line 13 + Line 14] 51.6 inches 

Option 1 - Biofilter 1.5 times the DCV 

16 Required biofiltered volume (1 .5 x Line 4] 455 cu. ft. 

17 Required Footprint [Line 16/ Line 15] x 12 106 sq. ft. 

Option 2 - Store 0.75 of remaining DCV in pores and ponding 

18 Required Storage (surface+ pores) Volume (0.75 x Line 4) 228 cu. ft. 

19 Required Footprint [Line 18/ Line 14] x 12 126 sq. ft. 

Footprint of the BMP 

20 
8MP Footprint Sizing Factor (Default 0.03 or an alternative minimum footprint sizing factor 

0.03 from Line 11 in Worksheet B.5-3) 

21 Minimum BMP Footprint [Line 1 x Line 2 x Line 20] 199 sq. ft. 

22 Footprint of the BMP = Maximum(Minimum(Line 17, Line 19), Line 21) 199 sq. ft. 

23 Provided BMP Footprint 200 sq. ft. 

24 Is Line 23 > Line 22? Yes, Performance Standard is Met 
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1 Area draining to the BMP 31540 sq. ft . 

2 Adjusted runoff factor for drainage area (Refer to Appendix 8 .1 and 8.2) 0.21 

3 851
h percentile 24-hour rainfall depth 0.55 inches 

4 Design capture volume [Line 1 x Line 2 x (Line 3/12)) 304 cu. ft . 

BMP Parameters 

5 Footprint of the BMP 200 sq. ft. 

6 
Media thickness [18 inches minimum), also add mulch layer and washed ASTM 33 fine aggregate 

18 inches 
sand thickness to this line for sizing calculations 

7 Media retained pore space [50% of (FC-WP)J 0.05 in/in 

8 
Aggregate storage below underdrain invert (3 inches minimum) - use O inches if the aggregate is 

5 inches 
not over the entire bottom surface area 

9 Porosity of aggregate storage 0.4 in/in 

Volume Retention Requirement 

10 Measured infiltration rate in the OMA 0.01 in/hr. 

11 Factor of safety 2 

12 
Reliable infiltration rate, for biofiltration 8 MP sizing [Line 10/ Line 11 J 

Note: This worksheet is not applicable if Line 12 < 0.01 in/hr. 
0.005 in/hr. 

13 
Average annual volume reduction target (Figure 8.5-2) 

When Line 12 2: 0.01 in/hr. = Minimum (40, 166.9 x Line 12 +6.62) 
7.5 % 

14 
Fraction of DCV to be retained (Figure 8.5-3) 

0.047 
0.0000013 x Line 133 

- 0.000057 x Line 132 + 0.0086 x Line 13 - 0.014 

;--,;, Target volume retention [Line 14 x Line 4) 14 cu. ft . 

L . .. potranspiration: Average Annual Volume Retention 

16 Effective evapotranspiration depth [Line 6 x Line 7) 0.9 inches 

17 Retained Pore Volume [(Line 16 x Line 5)/12] 15 cu. ft. 

18 Fraction of DCV retained in pore spaces [Line 17/Line 4) 0.05 

19 Evapotranspiration average annual capture [ET nomographs in Figure 8 .5-5) 3.8 % 

Infiltration: Average Annual Volume Retention 

20 Drawdown for infiltration storage [(Line 8 x Line 9)/Line 12) 400 hours 

21 
Equivalent DCV fraction from evapotranspiration 

0.04 
(use Line 19 and Line 20 in Figure B.4-1 ; Refer to Appendix 8.4.2.2) 

22 Infiltration volume storage [(Line 5 x Line 8 x Line 9)/12) 33 cu. ft . 

23 Infiltration Storage Fraction of DCV (Line 22/Line 4) 0.11 

24 Total Equivalent Fraction of DCV [Line 21 + Line 23] 0.15 

25 
8iofiltration 8MP average annual capture 

13.61 % [use Line 24 and 20 in Figure 8.4-1 ] 

Volume retention required from s ite design and other BMPs 

26 
Fraction of DCV retained (Figure 8.5-3) 

0.096 
0.0000013 x Line 253 

- 0.000057 x Line 252 + 0.0086 x Line 25 - 0.014 

Remaining target DCV retention [(Line 14 - Line 26) x Line 4] 

Note: If Line 27 is equal to or smaller than O then the 8MP meets the volume retention performance 
standard. 

27 -15 cu. ft . 
If Line 27 is greater than 0, the applicant must implement site design and/or other 8MPs within the 
OMA that will retain DCV equivalent to or greater than Line 27 to meet the volume retention 
performance standard 

IA"' "'\ 

Volume Retention Performance Standard is Met 
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1 Area draining to the biofiltration 8MP 31540 sq . ft. 

2 Adjusted runoff factor for drainage area (Refer to Appendix 8.1 and 8 .2) 0.21 

3 Effective impervious area draining to the 8MP [Line 1 x Line 2] 6623 sq. ft. 

4 Required area for Evapotranspiration [Line 3 x 0.03] 199 sq. ft. 

5 8iofiltration 8MP Footprint 200 sq. ft. 

Landscape Area (must be identified on DS-3247) 

Identification 1 2 3 4 5 

6 
Landscape area that meet the requirements in SD-4 and SD-5 

none 
Fact Sheet (sq. ft.) 

7 Impervious area draining to the landscape area (sq. ft.) none 

8 
Impervious to Pervious Area ratio 

[line ?/Line 6] 
0.00 0.00 0.00 0.00 0.00 

Effective Credit Area 
9 0 

If (Line 8 >1.5, Line 6, Line 7/1.5] 
0 0 0 0 

10 Sum of Landscape area [sum of Line 9 Id's 1 to 5] 0 sq. ft. 

11 Provided footprint for evapotranspiration [Line 5 + Line 1 OJ 200 sq. ft. 

Volume Retention Performance Standard 

Is Line 11 ~ Line 4? 

If yes, then volume retention performance standard for no infiltration condition is met. 

14 
If no, increase the landscape area or propose other site design 8MPs (e.g. trees, rain barrels, etc.) that will Performance Standard is 
resu lt in equivalent or greater average annual volume retention when compared to the average annual Met 
volume retention achieved by a standard biofiltration 8MP. If the option of implementing other site design 
8MPs is selected, applicant must include supporting documentation with explanation of the approach in the 
PDP SWQMP. 

Version 1.0 



Appendix H: Guidance for Investigation Potential Critical Coarse Sediment Yield Areas 
Cielo Tentative Map - Entire Site 

1. Is there a demand for harvested water ( check all that apply) at the project site that is reliably present 
during the wet season? 
~ Toilet and urinal flushing 
~ Landscape irrigation 
D Other: 

2. If there is a demand; estimate the anticipated average wet season demand over a period of 36 hours. 
Guidance for planning level demand calculations for toilet/urinal flushing and landscape irrigation is 
provided in Section B.3.2. 
[Provide a summary of calculations here] 

From Table B.3-3 for Low Plant Water use 390 gal/36hr/ Ac 
Area of landscaping = 2.278 Ac 
Landscape water demand = 390 x 2.278= 888 gallons = 119 cf 

Toilet usage: 
Assume 4 residents/home; 8 homes; 9.3 flushings/resident; 3.45 gallons/ £1.ush (considered high) 
Toilet and Urinal usage= 4 x 8 x 9.3 x 3.45 = 1027 gallons = 137 cf 

3. Calculate the DCV using worksheet B-2.1. 
DCV = 2895 (cubic feet) 

3a. Is the 36 hour demand greater 
than or egual to the DCV? 

0 Yes / t8J q 
.0. No 

Harvest and use appears to be 
feasible. Conduct more detailed 
evaluation and sizing calculations 
to confirm that DCV can be used 
at an adequate rate to meet 
clrawdown criteria. 

3b. Is th e 36 hour demand greater than 0.25DCV 
but less than the fu ll DCV? 

0 Yes / t8J No q 
~ 

H arvest and use may be feasible. Conduct more 
detailed evaluation and sizing calculations co 

determine feasibility. Harvest and use may only be 
able to be used for a portion of the site, or 
(optionally) the storage may need to be upsized to 
meet long term capture targets while draining in 
longer than 36 botu·s. 

Is harvest and use feasible based on further evaluation? 

DY cs, refer to Appcndi.'C E to select and size harves t and use BMPs. 

IZl No, select alternate BMPs. 

Storm Water Standards 
Part 1: BMP Design Manual 
J anuary 2016 Edition I-3 

3c. Is the 36 
hour demand 
less than 
0.25DCV? 

IZl Yes 

n 
Harvest and 
use 1s 
considered to 
be infeasible. 



App endix E: BMP Design Fact Sheets 

E.13 .. BF-1 Biofiltration 

MS4 Permit Category 
Bio filtration 

-
Man~al Ca~egory 
Bio filtration 

Applicable Performance Standard 
Pollutant Control 
Flow Control 

PrimJry Benefits 

Treatment 
Volume Reduction (Incidental) 

Location: 43rd Street and Logan Avenue, Sao Diego, Peak Flow Attenuation (Optional) 
California 

Description 

Biofiltration (Bioretention with underdrain) facilities are vegetated surface water systems that filter 
water through vegetation, and soil or engineered media prior to discharge via underdrain or overflow 
to the downstream conveyance system. Bioretention with underdrain facilities are commonly 
incorporated into the site within parking lot landscaping, along roadsides, and in open spaces. Because 
these types of facilities have limited or no infiltration, they are typically designed to provide enough 
hydraulic head to move flows through the underdrain connection to the storm drain system. 
Treatment is achieved through filtration, sedimentation, sorption, biochemical processes and plant 
uptake. 

Typical bioretention with underdrain components include: 

• Inflow distribution mechanisms (e.g, perimeter flow spreader or filter strips) 

• Energy dissipation mechanism for concentrated inflows (e.g., splash blocks or riprap) 

• Shallow surface ponding for captured flows 

• Side slope and basin bottom vegetation selected based on expected climate and ponding depth 

• Non-floating mulch layer 

• Media layer (planting mix or engineered media) capable of supporting vegetation growth 

• Filter course layer (aka choking layer) consisting of aggregate to prevent the migration of fines 
into uncompacted native soils or the aggregate storage layer 

• Aggregate storage layer with underdrain(s) 

• Impermeable liner or uncompacted native soils at the bottom of the facility 

• Overflow structure 

Storm Water Standards 
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Appendix E: BMP Design Fact Sheets 

CURBCUT\ 

' . •,J . ; :. - . 

PLAN 
NOTTO SCALE 

4-6" DROP FROM CURB CUT TO APRON 

APRON FOR ENERGY DISSIPATION 

CLEANOUT 

... ... ... 
MAINTENANCE • 

ACCESS 
JAS ~EEpED] ... 

MEDIA SURFACE AREA 

3" WELL-AGED. SHREDDED 
HARDWOOD MULCH 

{OPTIONAL)/ MAINTENANCE 
ACCESS 
(AS NEEDED) 

,' I 

/~~~~~:E 
,,,,,,,,,,,

,/,/ I 

-'--'\,..--1.\_ IMPERMEABLE LINER (OPTIONAL) 

MIN. 3" AGGREGATE BELOW UNDERDRAIN 
FILTER COURSE 

AGGREGATE STORAGE LAYER 

EXISTING UNCOMPACTED SOILS 

SECTION A-A' 
NOTTO SCALE 

Figure E.13-E.13-1: Typical p lan and Section view of a Biofiltration BMP 
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Appendix E: BMP Design Fact Sheets 

Design Adaptations for Project Goals 

Biofiltration Treatment BMP for storm water pollutant control. The system is lined or un-lined 
to provide incidental infiltration, and an underdrain is provided at the bottom to carry away filtered 
runoff. This configuration is considered to provide biofiltration treatment via flow through the media 
layer. Storage provided above the underdrain within surface ponding, media, and aggregate storage is 
considered included in the biofiltration treatment volume. Saturated storage within the aggregate 
storage layer can be added to this design by raising the underdrain above the bottom of the aggregate 
storage layer or via an internal weir structure designed to maintain a specific water level elevation. 

Integrated storm water flow control and pollutant control configuration. The system can be 
designed to provide flow rate and duration control by primarily providing increased surface ponding 
and/ or having a deeper aggregate storage layer above the underdrain. This will allow for significant 
detention storage, which can be controlled via inclusio n of an outlet structure at the downstream end 
of the underdrain. 

Design Criteria and Considerations 

Bioreteotion with underdrain must meet the following design criteria. D eviations from the below 
criteria m ay be approved at the discretion o f the City Engineer if it is determined to be appropriate: 

D 

D 

D 

D 

Siting and Design 

Placement observes geocech.nical recommendations 
regarding potential hazards (e.g., slope stability, 
landslides, liquefaction zones) and setbacks (e.g., 
slopes, foundations, utilities). 

An impermeable liner or other hydraulic restriction 
layer is included if site constraints indicate that 
infiltration or lateral flows should not be allowed. 

Contributing tributary area shall be :5 5 acres (:5 1 
acre preferred). 

Finish grade of the facility is :5 2%. 

Surface Ponding 

Storm Water Standards 
Part 1: BMP D esign Manual 
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Intent/ Rationale 

Must not negatively impact existing site 
geotechnical concerns. 

Lining prevents storm water from impacting 
groundwater and/ or sensitive environmental 
or geotech.nical features. Incidental 
infiltration, when allowable, can aid in 
pollutant removal and groundwater recharge. 

Bigger BM'Ps require additional design 
features for proper performance. 
Contributing tributary area greater than 5 
acres may be allowed at the discretion of the 
City Engineer if the following conditions are 
met: 1) incorporate design features (e.g. £low 
spreaders) to minimizing short circuiting of 
flows in the mvfP and 2) incorporate 
addi tional design features requested by the 
City Engineer for proper performance of the 
regional B:MP. 

Flatter surfaces reduce erosion and 
channelization within the facility. 

·------·-- - - -

City of Son Diego 
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Appendix E: BMP Design Fact Sheets 

D 

D 

D 

D 

Siting and Design 

Surface poodiog is limited to a 24-hour drawdowo 
time. 

Surface ponding depth is~ 6 and~ 12 inches. 

A minimum of 2 inches of freeboard is provided. 

Side slopes are stabilized with vegetation and are = 
3H:1V or shallower. 

Vegetation 

D 

D 

Plantings are suitable for the climate and expected 
ponding depth. A plant list to aid in selection can be 
found in Appendix E.20. 

An irrigation system with a connection to water 
supply should be provided as needed. 

Mulch (Mandatory) 

D 

A minimum of 3 inches of well-aged, shredded 
hardwood mulch that has been stockpiled or stored 
for at least 12 months is provided. 

Media Layer 

Storm Water Standards 
Part 1: BMP Design 11anual 
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Intent/Rationale 

Smface ponding limited to 24 hour for plant 
health. 
Surface ponding drawdown time greater than 
24-hours but less than 96 hours may be 
allowed at the discretion of the City Engineer 
if certified by a landscape architect or 
agronom1sL 

Surface ponding capacity lowers subsurface 
srorage requirements. Deep surface ponding 
raises safety concerns. 
Surface ponding depth greater than 12 inches 
(for additional pollutant control or surface 
outlet structures or flow-control orifices) may 
be allowed at the discretion of the City 
Engineer if the following conditions are met: 
1) surface ponding depth drawdown time is 
less than 24 hours; and 2) safety issues and 
fencing requirements are considered 
(typically ponding greater than 18" will 
require a fence and/ or flatter side slopes) and 
3) potential for elevated clogging risk 1s 
considered. 

Freeboard provides room for head over 
overflow sttuctures and minimizes risk of 
uncontrolled surface discharge. 

Gentler side slopes are safer, less prone co 
erosion, able to establish vegetation more 
quickly and easier to maintain. 

Plants suited to the climate and ponding 
depth are more likely to survive. 

Seasonal irrigation might be needed ro keep 
plants healthy. 

Mulch will suppress weeds and maintain 
moisture for plant growth. Aging mulch kills 
pathogens and weed seeds and allows the 
beneficial microbes to multiply. 

City of San Oieso 
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D 

D 

D 

0 

Siting and Design 

Media maintains a II1ll1lmum filtration rate of 5 
in/hr over lifetime of facility. Additional Criteria for 
media hydraulic conductivity described in the 
bioreceotion soil media model specification 
(Appendix F.4) 

Media is a minimum 18 inches deep, meeting the 
following media specifications: . 
Model bioreotion soil media specification provided 
in Appendix F.4 Q! 

County of San Diego Low I mpact Dev~opmen_c 
Handbook: Appen<lL'X G - Bioretcnoon Soil 
Specification O une 2014, unless superseded by more 
recent edition). 

Alternatively, for proprietary designs and custom 
media mixes not meeting the media specifications, 
the media meets the pollutant treatment 
performance criteria in Section F.1 . 

Media surface area is 3% of contributing area times 
adjusted runoff factor or greater. Unless 
demonstrated that the BMP surface area can be 
smaller than 3%. 

Where receiving waters are impaired ?r have_ a 
TMDL for nutrients, the system is designed with 
nutrient sensitive media design (see fact sheet BF-
2). 

Filter Course Layer 

D 
A filter course is used to prevent migration of fines 
through layers of the facility. Filter fabric is not 
used. 

Storm Water Standards 
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Appendix E: BMP Design Fact Sheets 

Intent/Rationale 

A filtration rate of at least 5 inches per hour 
allows soil to drain between events. The initial 
rate should be higher than l?ng term t~get 
rate to account for clogging over ame. 
However an excessively high initial rate can 
have a negative impact oo treatment 
performance, therefore an upper limit is 
needed. 

A deep media layer provides additional 
filtration and supports plants with deeper 
roots. 

Standard specifications shall be followed. 

For non-standard or proprietary designs, 
compliance with Appendix F.1 ensur~s chat 
adequate treatment performance will be 
provided. 

Greater surface area to tributary area ratios: a) 
ma.'Ximizes volume retention as required by 
the MS4 Permit and b) decrease loading rates 
per square foot and therefore increase 
longevity. . 
Adjusted runoff factor is to account for site 
design BMPs implemented upstream of the 
BMP (such as rain barrels, impervio~s area 
dispersion, etc.). Refer to Appendix B.2 
guidance. 
Use Worksheet B.5-1 Line 26 to estimate the 
minimum surface area required per this 
criteria. 

Potential for pollutant export is partly a 
function of media composition; media design 
must minimize potential for eJ,,.-port of 
nutrients, particularly where receiving waters 
are impaired for nutrients. 

j\figration of media can cause clogging of the 
aggregate storage layer void spaces _or 
subgrade and can result in poor water qualiry 
performance for turbidity and suspended 
solids. Filter fabric is more likely to clog. 

City of San Diego 
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Appendix E : BMP Design Fact Sheets 

D 

D 

Siting and Design 

Filter course is washed and free of fines. 

To reduce clogging potential, a t,vo-layer filter 
course (aka choking stone system) is used consisting 
of one 3" layer of clean and washed ASTM 33 Fine 
Aggregate Sand overlying a 3" layer of ASTM No 8 
Stone (Appendix F.S). 

Aggregate Storage Layer 

D 

D 

ASTM #57 open graded stone is used for the 
storage layer and a two layer filter course (detailed 
above) is used above this layer 

The depth of aggregate provided (12-inch typical) 
and storage layer configuration is adequate for 
providing conveyance for underdrain flows to the 
outlet structure. 

Inflow, Underdrain, and Outflow Structures 

D 

D 

D 

D 

D 

D 

Inflow, underdraios and outflow structures are 
accessible for inspection and maintenance. 

Inflow velocities are limited co 3 ft./ s or less or use 
energy dissipation methods. (e.g., riprap, level 
spreader) for concentrated inflows. 

Curb cue inlets are at lease 12 inches wide, have a 4-
6 inch reveal (drop) and an apron and energy 
dissipation as needed. 

Underdraio outlet elevation should be a minimum 
of 3 inches above the bottom elevation of the 
aggregate storage layer. 

Minimtun underdrain diameter is 8 inches. 

Underdrains should be affixed with an upturned 
elbow to an elevation at least 9 to 12 inches above 
the invert of the nnderdrain. 

Storm Water Smndards 
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Intent/Rationale 

Washing aggregate will help eliminate fines 
that could clog the facility and impede 
infiltration. 

This specification has been developed to 
maintain permeability while limiting the 
migration of media material into the scone 
reservoir and underdrain system. 

This layer provides additional storage 
capaciry. ASTM #8 stone provides an 
acceptable choking/bridging interface with 
the particles in ASTM #57 stone. 

Proper storage layer configuration and 
underdrain placement wiU mininuze facility 
drawdown time. 

Maintenance will prevent clogging and ensure 
proper operation of the flow control 
scrucrures. 

High inflow velocities can cause erosion, 
scour and/ or channeling. 

Inlets must not restrict flow and apron 
prevents blockage from vegetation as it grows 
in. E nergy dissipation prevents erosion. 

A minimal separation from subgrade or the 
liner lessens the risk of fines entering the 
underdrain and can improve hydraulic 
performance by allowing perforations to 
remain unblocked. 

SmaUer diameter underdrains are prone to 
clogging. 

An uprurncd elbow reduces velocity in the 
underdrain pipe and can help reduce 
mobilization of sediments from tl,e 
underdrain and media bed. 

City of S~n Diego 
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D 

D 

D 

Siting and Design 

Underdrains are made of slotted, PVC pipe 
conforming to ASTM D 3034 or equivalent or 
corrugated, HDPE pipe conforming to AASHTO 
252M or equivalent. 

An underdrain cleanout with a minimum 8-inch 
diameter and lockable cap is placed every 50 feet as 
required based on underdrain length. 

Overflow is safely conveyed to a downstream storm 
drain system or discharge point Size overflow 
structure to pass 100-year peak flow for on-line 
infiltration basins aod water quality peak flow for 
off-line basins. 

Appendix E: BMP Design Fact Sheets 

Intent/Rationale 

Slotted underdrains provide greater intake 
capacity, clog resistant drainage, and reduced 
entrance velocity into the pipe, thereby 
reducing the chances of solids migration. 

Properly spaced deanouts will facilitate 
underdrain maintenance. 

Planning for overflow lessens the risk of 
property damage due to flooding. 

Conceptual Design and Sizing Approach for Storm Water Pollutant Control Only 

T o design bioretention ·with underdrain for storm water pollutant control only (no flow control 
required), the following steps should be taken: 

1. Verify that siting and design criteria have been met, including placement requirements, 
contributing tributary area, maximum side and finish grade slopes, and the recommended 
media surface area tributary ratio. 

2. Calculate the DCV per Appendix B based on expected site design runoff for tributary areas. 

3. Use the sizing worksheet presented in Appendix B.5 to size biofiltration B1v!Ps. 

Conceptual Design and Sizing Approach when Storm Water Flow Control is Applicable 

Control of flow rates and/ or durations will typically require significant surface ponding and/ or 
aggregate storage volumes, and therefore the following steps should be taken prior to determination 
of storm water pollutant control design. Pre-development and allowable post-project flow rates and 
durations should be determined as discussed in Chapter 6 of the manual. 

1. Verify that siting and design criteria have been met, including placement requirements, 
contributing tributary area, maximum side and finish grade slopes, and the recommended 
media surface area tributary ratio. 

2. Iteratively determine the facility footprint area, surface ponding and/ or aggregate storage layer 
depth required to provide detention storage to reduce flow rates and durations to allowable 
limits. Flow rates and durations can be controlled from detention storage by altering outlet 
structure orifice size(s) and/ or water control levels. Multi-level orifices can be used within an 
outlet suucture to control the full range of flows. 

3. If bioretention with underdrain cannot fully provide the flow rate and duration control 
required by this manual, an upstream or downstream structure with significant storage volume 
such as an underground vault can be used to provide remaining controls. 

4. After bioretemion with underdrain has been designed to meet flow control requirements, 
calculations must be completed to verify if storm water pollutant control requirements to treat 
the DCV have been met. 
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ATTACHMENT2 
BACKUP FOR PDP 

HYDROMODIFICATION CONTROL 
~ MEASURES 

This is the cover sheet for Attachment 2. 

~ Mark this box if this attachment is empty because the project is exempt from PDP hydromod.ification 
management requirements. 



Indicate which Items are Included: 

_,_, ... 

Attachment 2a 

Attachment 2b 

Attachment 2c 

Attachment 2d 

Attachment 2e 

Hydromodification Management Exhibit 
(Reguired) 

Management of Critical Coarse Sediment 
Yield Areas (WMAA Exhibit is required, 
additional analyses are optional) 

See Section 6.2 of the BMP Design 
Manual. 

Geomorphic Assessment of Receiving 
Channels (Optional) 

See Section 6.3.4 of the BMP Design 
Manual. 

Flow Control Facility Design and 
Structural BMP Drawdown Calculations 
(Required) 

Overflow Design Summary for each 
structural BMP 

See Chapter 6 and Appendix G of the 
BMP Desw1 Manual 

Vector Control Piao (Required when 
structural BMPs will not drain in 96 
hours) 

••iTinl!ill'Nil 

D Included 
See Hydromodification Management 
Exhibit Checklist. 
D Exhibit showing project drainage 

boundaries marked on WMAA Critical 
Coarse Sediment Yield Area Map 
(Required) 

Optional analyses for Critical Coarse 
Sediment Yield Area Detennination 
D 6.2.1 Verification of Geomorphic 

Landscape Units Onsite 
D 6.2.2 Downstream Systems Sensitivity 

to Coarse Sediment 
D 6.2.3 Optional Additional Analysis of 

Potential Critical Coarse Sediment Yield 
Areas O nsite 

0 Not Performed 

0 Included 

Q Submitted as separate stand-alone 
document 

0 Included 

G Submitted as separate stand-alone 
document 

0 Included 

O Not required because B1JPs will 
drain in less than 96 hours 



Use this checklist to ensure the required information has been included on the Hydromodification 
Management Exhibit: 

The Hydromodifi.cation Management Exhibit must identify: 

D Underlying hydrologic soil group 

D Approximate depth to groundwater 

D Existing natural hydrologic features (watercourses, seeps, springs, wetlands) 
D Critical coarse sediment yield areas to be protected 

D Existing topography 
D Existing and proposed site drainage network and connections to drainage offsite 

OProposed grading 
D Proposed impervious features 
D Proposed design features and surface treatments used to minimize imperviousness 

D Point(s) of Compliance (POC) for Hydromodification Management 
D Existing and proposed drainage boundary and drainage area to each POC (when necessary, create separate 

exhibits for pre-development and post-project conditions) 
D Structural BMPs for hydromodification management (identify location, type ofBMP, and size/detail) 



ATTACHMENT 3 
STRUCTURAL BMP MAINTENANCE 

INFORMATION 
1bis is the cover sheet for Attachment 3. 



Indicate which Items are Included: 

- '" ~ --l!.,1Mr-• ·- ,. -- -··· ,.._ .. -
Structural BMP Maintenance Thresholds 

D Included 

Attachment 3a and Actions (Required) 
See Structural BMP Maintenance 
Information Checklist 

Maintenance Agreement (Form DS- 0 Included 
Attachment 3b 

3247) (when applicable) @ Not .Applicable 



Use this checklist to ensure the required information has been included in the Structural BMP 
Maintenance Information Attachment: 

Preliminaiy Design / PlanniQg / CEOA level submittal: 

• Attachment 3a must identify: 

0 Typical maintenance indicators and actions for proposed structural BMP(s) based on Section 

7. 7 of the BMP Design Manual 

• Attachment 3b is not required for preliminary design / planning / CEQA level submittal. 



Final Design level submittal: 

Attachment 3a must identify: 

0 Specific maintenance indicators and actions for proposed structural BMP(s). This shall be based 

on Section 7.7 of the BMP Design Manual and enhanced to reflect actual proposed components 

of the structural BMP(s) 
0 How to access the structural BMP(s) to inspect and perfonn maintenance 
0 Features that are provided to facilitate inspection ( e.g., observation ports, cleanouts, silt posts, 

or other features that allow the inspector to view necessary components of the structural BMP 
and compare to maintenance thresholds) 

0 Manufacturer and part number for proprietary parts of structural BMP(s) when applicable 
0 Maintenance thresholds specific to the structural BJ\.fP(s), with a location-specific frame of 

reference ( e.g., level of accumulated materials that triggers removal of the materials, to be 
identified based on viewing marks on silt posts or measured with a survey rod with respect to 
a fixed benchmark within the BMP) 

0 When applicable, frequency of bioretention soil media replacement. 

D Recommended equipment to perform maintenance 
D When applicable, necessary special training or certification requirements for inspection and 

maintenance personnel such as confined space entry or hazardous waste management 
Attachment 3b: For private entity operation and maintenance, Attachment 3b must include a Storm Water 

Management and Discharge Control Maintenance Agreement (Form DS-3247). The following information 

must be included in the exhibits attached to the maintenance agreement: 

D Vicinity map 
D Site design BMPs for which DCV reduction is claimed for meeting the pollutant control 

obligations. 
D BMP and HMP location and dimensions 

D BMP and HMP specifications/cross section/model 
D Maintenance recommendations and frequency 
D LID features such as (penneable paver and LS location, dim, SF). 



THE CITY OF SAN DIEGO 
RECORDING REQUESTED BY: 

THE CITY OF SAN DIEGO 
AND WHEN RECORDED MAIL TO: 

(THIS SPACE IS FOR THE RECORDER'S USE ONLY) 

STORM WATER MANAGEMENT AND DISCHARGE CONTROL MAINTENANCE AGREEMENT 

APPROVALNUMBER: I ASSESSOR'SPARCELNUMBER: I PROJECTNUMBER: 

This agreement is made by and between the City of San Diego, a municipal corporation [City] and 

the owner or duly authorized representative of the owner [Property Owner] of property located at: 

{PROPER1Y ADDRESS) 

and more particularly described as: 

(LEGAL DESCRIP110N OF PROPERTY) 

in the City of San Diego, County of San Diego, State of California. 

Property Owner is required pursuant to the City of San Diego Municipal Code, Chapter 4, Article 3, Division 3, Chapter 
14, Article 2, Division 2, and the Land Development :fyianual, Storm Water Standards to enter into a Storm Water 
Management and Discharge Control Maintenance Agreement [Maintenance Agreement] for the installation and 
maintenance of Permanent Storm Water Best Management Practices [Permanent Storm Water B:MP's] prior to the 
issuance of construction permits. The Maintenance Agreement is intended to ensure the establishment and maintenance 
of Permanent Storm Water Bl\ifP's onsite, as described in the attached exhibit(s), the project's Storm Water Quality 
Management Plan [SWQMP] and Grading and/ or Improvement Plan Drawing No(s), or Building Plan Project No(s): 

Property Owner wishes to obtain a building or engineering permit according to the Grading and/ or Improvement Plan 
Drawing No(s) or Building Plan Project No(s): 

Continued on Page 2 



Page 2 of 2 I City of San Diego • Development Services Deparbnent • Storm Water Requirements APPiicabiiity Checklist 

NOW, THEREFORE, the parties agree as follows: 

1. Property Owner shall have prepared, or if qualified, shall prepare an Operation and Maintenance Procedure 
[OMP] for Pennanent Storm Water BMP's, satisfactory to the City, according to the attached exhibit(s), 
consistent with the Grading and/ or Improvement Plan Drawing No(s), or Building Plan Project 
No(s): ______ _ 

2. Property Owner shall install, maintain and repair or replace all Permanent Storm Water BMP's within their 
property, according to the OMP guidelines as described in the attached exhibit(s), the project's WQTR and 
Grading and/ or Improvement Plan Drawing No(s), or Building Plan Project No(s) _______ _ 

3. Property Owner shall maintain operation and maintenance records for at least five (5) years. These records shall 
be made available to the City for inspection upon reques·t at any time. 

This Maintenance Agreement shall commence upon execution of this document by all parties named hereon, and 
shall run with the land. 

Executed by the City of San Diego and by Property Owner in San Diego, California. 

(Owner Signature) 

(Print Name and Title) 

(Company/Organization Name) 

(Date) 

See Attached Exhibits(s): 

THE CITY OF SAN DIEGO 

APPROVED: 

(City Control engineer Signature 

(Print Name) 

(Date) 

NOTE: ALL SIGNATURES MUST INCLUDE NOTARY ACKNOWLEDMENTS PER CIVIL CODE SEC. 1180 ET.SEQ 



ATTACHMENT 4 

COPY OF PLAN SHEETS SHOWING 
PERMANENT STORM WATER BMPS 

This is the cover sheet for Attachment 4. 



Use this checklist to ensure the required information has been included on the plans: 

The plans must identify: 

D Structural BMP(s) with ID numbers matching Form I-6 Summary of PDP Structural BMPs 

D The grading and drainage design shown on the plans must be consistent with the delineation of DMAs 

shown on the DMA exhibit 

D Details and specifications for construction of structural BMP(s) 

D Signage indicating the location and boundary of structural BMP(s) as required by the City Engineer 

D How to access the structural BMP(s) to inspect and perform maintenance 

D Features that are provided to facilitate inspection ( e.g., observation ports, cleanouts, silt posts, or other 

features that allow the inspector to view necessary components of the structural BMP and compare to 

maintenance thresholds) 

D Manufacturer and part number for proprietary parts of structural BMP(s) when applicable 

D Maintenance thresholds specific to the structural BMP(s), with a location-specific frame of reference (e.g., 

level of accumulated materials that triggers removal of the materials, to be identified based on viewing 

marks on silt posts or measured with a survey rod with respect to a fixed benchmark within the BMP) 

D Recommended equipment to perform maintenance 

D When applicable, necessary special training or certification requirements for inspection and maintenance 

personnel such as confined space entry or hazardous waste management 

D Include landscaping plan sheets showing vegetation requirements for vegetated structural BMP(s) 

D All BMPs must be fully dimensioned on the plans 

D When proprietary BMPs are used, site specific cross section with outflow, inflow and model number shall 

be provided. Braucher photocopies are not allowed. 



Biofiltration Basin Maintenance Plan 

for 
Cielo Tentative Map 

February 5, 2017 

Project Address and Cross Streets __ C __ a=ll ... e ..... d ___ e __ l C __ i...;;..e;;..aa.lo ____________ _ 

Assessor's Parcel No.: TBD ------------------
8 MP Owner: Lot Owners Phone No.: -=._._.,=-.........;:-..;;;;___________ -----------
Designated Contact: ------------ Phone No.: _________ _ 
Mailing Address: _________________________ _ 

The property contains one Biofiltration Basin, located as described below and as 
shown in the attached site plan 1• 

Biofiltration Basin No. 1 is located in the central portion of the project site. 

I. Routine Maintenance Activities 
The principal maintenance objectives are to ensure that water flows unimpeded into the 
Biofiltration Basin and landscaping remains attractive in appearance. Table 1 shows the 
routine maintenance activities, and the frequency at which they will be conducted. 

Table 1 
Routine Maintenance Activities for Bioflltration Basins 

No. Maintenance Task Frequency of Task 

1 Evaluate health of vegetation. Remove and replace all dead and diseased rTwice a year 
vegetation. Treat vegetation using preventative and low-toxic methods. 

2 Maintain the vegetation and irrigation system. Prune and weed to keep flow- ~s needed 
through basin neat and orderly in appearance. 

4 Check that there is sufficient biotreatment soil media (depth as shown on Before wet season and as 
plan). Check that soil is at the appropriate level to allow water to temporarily necessary 
pond above soil surface (depth as shown on plan). 

5 Remove accumulated sediment, litter and debris from Biofiltration Basin and Before wet season and as 
dispose of properly. Replenish mulch as needed. necessary 

6 Inspect Biofiltration Basin to ensure that there are no clogs. Monthly during the wet season, 
and as needed after storm 
events 

7 Inspect downspouts from rooftops and sheet flow from paved areas to Monthly during the wet season. 
ensure flow to basin is unimpeded. Remove debris and repair damaged and as needed after stonn 
pipes. Check splash blocks or rocks and repair, replace and replenish events 
as necessary. 

8 Inspect overflow pipe to ensure that it will safely convey excess flows to Before the wet season, and as 
storm drain. Repair or replace any damaged or disconnected piping. necessary 

9 Inspect Biofiltration Basin to ensure that it is structurally sound (no Monthly during the wet season, 
cracks or leaks). Repair as necessary. and as needed after storm 

~vents 

10 Inspect Biofiltration Basin using the attached inspection checklist. Monthly, or after large storm 
~vents. and after removal of 
accumulated debris or material 

1 See Project Exhibit 
Page 1 



Date of Inspection: _____ _ Biofiltration Basin Maintenance Plan 
Property Address: Calle del Cielo Treatment Measure No.: __________ _ 

II. Use of Pesticides 
The use of pesticides and quick release fertilizers shall be minimized, and the principles of 
integrated pest management (1PM) followed: 
1. Employ non-chemical controls (biological, physical and cultural controls) before using 

chemicals to treat a pest problem. 
2. Prune plants properly and at the appropriate time of year. 
3. Provide adequate irrigation for landscape plants. Do not over water. 
4. Limit fertilizer use unless soil testing indicates a deficiency. Slow-release or organic 

fertilizer is preferable. Check with municipality for specific requirements. 
5. Pest control should avoid harming non-target organisms, or negatively affecting air and water 

quality and public health. Apply chemical controls only when monitoring indicates that 
preventative and non-chemical methods are not keeping pests below acceptable levels. 
When pesticides are required, apply the least toxic and the least persistent pesticide that will 
provide adequate pest control. Do not apply pesticides on a prescheduled basis. 

6. Sweep up spilled fertilizer and pesticides. Do not wash away or bury such spills. 
7. Do not over apply pesticide. Spray only where the infestation exists. Follow the 

manufacturer's instructions for mixing and applying materials. 
8. Only licensed, trained pesticide applicators shall apply pesticides. 
9. Apply pesticides at the appropriate time to maximize their effectiveness and minimize the 

likelihood of discharging pesticides into runoff. With the exception of pre-emergent 
pesticides, avoid application if rain is expected. 

10. Unwanted/unused pesticides shall be disposed as hazardous waste. 

Ill. Vector Control 

Standing water shall not remain in the treatment measures for more than four days, to prevent 
mosquito generation. Should any mosquito issues arise, contact San Diego County Vector Control. 
Mosquito larvicides shall be applied only when absolutely necessary, as indicated by the District, and 
then only by a licensed professional or contractor. 

IV. Inspections 
The attached Biofiltration Basin Inspection and Maintenance Checklist shall be used to 
conduct inspections monthly ( or as needed), identify needed maintenance, and record 
maintenance that is conducted. 

V. Access, Observation and Soil Media Replacement 
The Basin can be accessed by the driveway to the telecommunication facility. There is a 
separate capped pipe to be used to drain ponding area should the drain or orifice clog. 
Otherwise the basin is typical in design. Soil media is to be assessed every five years for 
possible replacement. Soil not replaced at five years should be reassessed every year 
thereafter. Should soil need to be replaced it should be removed and replaced using hand 
tools or small excavators. A firm specializing in BMP construction/ maintenance shall be 
employed to maintain the basin. 

Page2 



) 

Biofiltration Basin 
Inspection and Maintenance Checklist 

) 

Property Address: _C_a_ll_e_d_e_l C __ i ___ el_o ________________ _ BMP Owner: __ L __ o __ t _o __ w __ n ..... e ...... rs ____________ _ 

Treatment Measure No.: ------ Date of Inspection: ----- Type of Inspection: Monthly Pre-Wet Season 
End of Wet Season After heavy runoff 

lnspector(s): --------------- Other: ______ _ 

Defect Conditions When Maintenance Is Maintenance Comments (Describe maintenance Results Expected When 
Needed Needed? (Y/N) 

~mpleted and if needed maintenance was Maintenance Is Performed 
not conducted, note when it will be done) 

1. Vegetation Vegetation Is dead, diseased and/or Vegetation is healthy and attractive 
overgrown. in appearance. 

2. Soil Soil too deep or too shallow. Soil is at proper depth (per soil 
specifications) for optimum filtration 
and flow. 

3. Mulch Mulch is missing or patchy in Mulch is even in appearance. 
~ppearance. 

~- Sediment, Trash Sediment, trash and debris Sediment, trash and debris removed 
and Debris accumulated in the Biofiltration basin. !from Biofiltration Basin and disposed 
Accumulation Basin does not drain within of properly. Basin drains within 24 

~hours. hours. 

5. Clogs/Drainage Basin does not drain within 24 hours Basin drains per design 
i:lfter rainfall. $pecifications. 

6. Downspouts and Flow to basin is impeded. Downspouts Downspouts and sheet flow is 
Sheet Flow are clogged or pipes are damaged. conveyed efficiently to the basin. 

Splash blocks and rocks in need of 
repair, replacement or replenishment. 

7. Overflow Pipe Does not safely convey excess flows to Overflow pipe conveys excess flow 
storm drain. Piping damaged or ~o storm drain efficiently. 
disconnected. 

8. Structural Basin is cracked, leaking or falling Cracks and leaks are repaired and 
Soundness apart. basin is structurally sound. 

9. Miscellaneous Any condition not covered above that Meet the design specifications. 
needs attention in order for the flow-
through basin to function as designed. 



0 

--- ---
' \ 

I 

LA JOlLA [)[El NO[R{u[E 
MA[Pl NO. 2'1(Q)il 

SCALE: 1" 30' 

30 60 90 120 

I 
\ 
\L 
I 
I 
\ 
I 
I 
I 

C[E[R{CA [J)[E LA [PlLAYA 
MA[Pl NO. '1<BJ5'1 

I 
I 
I 
I 
I 
I 
\ 
I 
I GRADING DATA 

AREA OF SITE - 4.453 AC 
AREA OF SITE TO BE GRADED 4.188 SF 
PERCENT OF SITE TO BE GRADED 94% 
AREA OF SITE WITH SLOPES GREATER THEN 25% - 0.783 AC 
PERCENT OF SITE WITH SLOPES GREATER THEN 25%-17.6% 

NO ENVIRONMENTALLY SENSITIVE LANDS EXIST ONSITE 
NO PART OF SITE IS PREVIOUSLY UNDISTURBED PER BIOLOGICAL 
LETTER REPORT PREPARED BY KLUTZ BIOLOGICAL CONSULTING 
DATED JANUARY 17, 2017. 

AMOUNT OF CUT - 4,600 C.Y. 
AMOUNT OF FILL - 34,000 C.Y. 
AMOUNT OF IMPORT - 29,400 C.Y. 
MAXIMUM HEIGHT OF FILL SLOPE - 17 FEET 
MAXIMUM DEPTH OF CUT -10 FEET 
RETAINING WALL: 10 FEET MAX, HT. 2100 FEET TOTAL LENGTH 
(OTHERS, PART OF RESIDENCES) 
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ANTONY K. CHRISTENSEN, ACE 54021 
LS 7508 

AUGUST 21, 2017 

Date 

TENTATIVE MAP NO. 1871908 
COASTAL DEVELOPMENT PERMIT 1871905 

SITE DEVELOPMENT PERMIT 187907 
PLANNED DEVELOPMENT PERMIT 

CONSTRUCTION NOTES 
G) PROPOSED CURB INLET WITHOUT STANOARD BOX TD ALLOW STREET 

RUNOFF TO BE COLLECTED AND CONVEYED TO BIOFILTRATION BASIN 

@ PROPOSED PRIVATE 6" TYPE "G" CURB AND GUTTER PER SDG-151 ONSITE 
(SEE SHEET C-6 FOR OFFSITE) 

PROPOSED PRIVATE 4" SIDEWALK PER SDG-155 (TYPICAL) 

PROPOSED PRIVATE 8" PVC SEWER TO JOIN EXISTING 8" VC SEWER AT 
NEW SEWER MANHOLE 

@ PROPOSED PRIVATE 6" PVC WATER TO JOIN EXISTING 8" AC WATER, 
REMOVE MAIN AND AIR VALVE BEYOND POC 

® 
0 
® 
® 

PROPOSED PRIVATE SEWER MHs PER SDS-107 (84.0 RIM/ (77.42 IE)) 
AT ENTFlANCE 

& (109.5 RIM/ 103.0 IE) 
AT CUL-DE-SAC 

PROPOSED GRASS-CRETE OR EQUIVALENT PAVEMENT 

PROPOSED STAMPED CONCRETE PAVEMENT 

C/L PRIVATE MODIFIED DRIVEWAYS PER SDG-159 
LOT WIDTH 

1 12' 
2 12' 
3 13' 
4 13' 
5 14' 
6 14' 
7 13' 
8 12' 

@ PROPOSED BIOFILTRATION BASIN FOR INDIVIDUAL LOTS 

@ PROPOSED BIOFILTRATION BASIN FOR STREET RUNOFF 
(ALSO PORTIONS OF LOTS 5-8) 

8 PROPOSED BIOFILTRATION BASIN FOR WESTERLY STREET RUNOFF 

@ PROPOSED 3636 CATCH BASIN ON LOTS TO COLLECT RUNOFF TO BE CONVEYED TO 
INDIVIDUAL LOT BIOFILTRATION BASINS 

CJ REMOVE AND REPLACE EXISTING 22' DRIVEWAY PER SDG-159 AT LA JOLLA SHORE DRIVE 

§ PROPOSED 6' TRENCH DRAIN 

@) PROPOSED DECK DRAINS 

@) PROPOSED PLANTER DRAIN DISCHARGING THROUGH WALL 

Q?) PROPOSED PRIVATE 1" WATER SERVICE (TYPICAL) 

@) PROPOSED PRIVATE 4" SEWER LATERAL (TYPICAL) 

@) PRIVATE 8" PVC DRAIN FROM CATCH BASIN LOT 1 TYPE A-4 CLEANOUT (ITEM 25) 

@) TYPE A-4 CLEANOUT PER D-09 WITH TWO 7.5 HP PUMPS TO CONVEY RUNOFF TO 
TYPE A-4 CLEANOUT IN PRIVATE DRIVEWAY (ITEM 27) 

@ PROPOSED PRIVATE 12" PVC DRAIN TO COLLECT TREATED RUNOFF 
FROM LOTS 5-8 AND CONVEY IT TO TYPE A CLEANOUT (ITEM 27) 

@ PROPOSED PRIVATE 12" PVC DRAIN TO COLLECT TREATED RUNOFF 
FROM LOTS 1-4 AND CONVEY IT TO CLEANOUT IN LOT 1 

@ POROUS CONCRETE PAVEMENT TO JOIN AC DRIVEWAY IN 60' EASEMENT 
TO PERMEABLE PAVING DRIVEWAY ON LOT 1 

@) PROPOSED 8" PVC DRAIN TO CONVEY TREATED RUNOFF FROM BASIN WR-BR TO CLEANOUT (ITEM #20) 

@ TWO 4" PVC DRAINS FROM PUMPS IN CLEANOUT (llEM #20) TO CLEANOUT (ITEM 27) 

@ 6" PRIVATE FIRE SERVICE BACKFLOW PREVENTER PER SDW-120 

@ PRIVATE TYPE "A" CLEANDUTTO COLLECT RUNOFF AND CONVEY IT IN 18" RCP 
DRAIN TO EX CURB INLET AT INTERSECTION OF CALLE DEL CIELO TO CALLE DE ORO 

@) PUBLIC 18" RCP DRAIN TO CONVEY RUNOFF FROM TYPE "A' CLEANOUT TO EX CURB INLET 
AT INTERSECTION OF CALLE DEL CIELO TO CALLE DE ORO (Q100 = 7.56 CFS) 

@) EXISTING DRAINAGE DITCH ON NEIGHBORING PROPERTIES PER DWG 7774-D 

@) PRIVATE FIRE HYDRANT PER SDW-104 

@ PRIVATE 6" PVC FIRE SERVICE 

@ PROPOSED TYPE "F" CATCH BASIN PER SDD-119 

@) PROPOSED CONCRETE DITCH PER SDD-106 

@ PROPOSED TYPE "B" CURB INLET PER SDD-116 

@ VISIBILITY TRIANGLE AREA 
NO OBSTRUCTION, INCLUDING LANDSCAPING OR SOLID WALLS 
IN THE VISIBILITY AREA SHALL EXCEED 3' IN HEIGHT 

NOTES: 

PRIVATE DRAINAGE EASEMENTS AND AGREEMENTS WILL BE REQUIRED IN LOTS 1-3 & 8 

AN ENCROACHMENT MAINTENANCE AND REMOVAL AGREEMENT WILL BE REQUIRED FOR 
PRIVATE 6" PVC WATER MAIN IN CALLE DEL CIELO. 

ALL UNUSED EXISTING WATER SERVICES ARE TO BE KILLED, INCLUDING EXISTING 2" 
WATER SERVICE IN 60' ROAD EASEMENT SUPPLYING CURRENT IMPROVEMENTS. 

ALL PROPOSED ONSITE UTILITIES SHALL BE UNDERGROUND. 

ALL GARAGE DOORS SHALL BE A MINIMUM OF 20' FROM BACK OF SIDEWALK (SEE SITE PLAN) 

BACKUP GENERATOR SHALL BE PROVIDED TO SUPPLY PUMPS IN ITEM 20, IN THE EVENT OF 
LOSS OF POWER 

PUBLIC STORM DRAIN AND PUBLIC WATER TO BE SEPARATED A MINIMUM OF 5', EDGE TO EDGE, 
IN CALLE DEL CIELO RIGHT OF WAY. 

Prepared By: 

CHRISTENSEN ENGINEERING & SURVEYING 
7888 SILVERTON AVENUE, SUITE "J" 
SAN DIEGO, CA 92126 
PHONE (858)271-9901 FAX (858)271-8912 

Revision 5: 

Project Address: 

Revision 4: 08-18-17 ADDRESS CITY COMMENTS 

Revision 3: 08-02-17 REVISE FIRE SERVICE 

8280 CALLE DEL CIELO 
LA JOLLA, CA 92037. 

Project Name: 

CIELO TENTATIVE MAP 

Sheet Title: 

PRELIMINARY GRADING PLAN 

CONNECTION TO MAIN 

Revision 2: 07-15-17 REVISE DESIGN 
ADDRESS CITY COMMENTS 

Revision 1: 05-27-17 REVISE DESIGN 
ADDRESS CITY COMMENTS 

Original Date: FEBRUARY 03, 2017 

Sheet 

C-3 
JN A2015-50 
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PRIVATE DRIVEWAY AT CALLE DEL CIELO 
PROFILE 

HORIZONTAL SCALE 1' = 30' 
VERTICAL SCALE 1" = 10' 
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CJELO PARKING TABLE DMNIMP AREA SUMMARY 

I 
LOT AREA FLOOR AREA # OF BEDROOMS MINIMUM PARKING PARKING SPACES 

I PROPOSED LOT 1: 

SPACES REQUIRED PROVIDED 
PER [rABLE 142·05C) 

24,431 SF 7,275 SF 3 2 6 
• PROPOSED LOT 2: 23,673 SF 7,450 SF 5 2 4 

PROPOSED LOT 3: 25,500 SF 7,450 SF 5 2 4 

LOT IMPERVIOUS PERMEABLE TOTAi.AREA IMPNJWE 
(OMA) AREA AREA CONVEYED 

TOIMP 

1 0.182AC 0.143AC 0.325AC J.H.1 
PROPOSED LOT 4: 23,633 SF 7,450SF 5 2 4 

. PROPOSED LOT 5: 23,659 SF 7,450SF 4 2 5 
I PROPOSED LOT 6: 25,425SF 7,450 SF 4 2 4 

PROPOSED LOT 7: 23,991 SF 7,450 SF 4 2 4 
PROPOSED LOT 8: 23,685 SF 7,450SF 4 2 4 

2 0.232AC 0.094AC 0.328AC LH-2 

3 0.182AO 0.101 AC 0.283AC J.H.3 

4 0.1IMIAC 0.116AC 0.S15AC J.H.-4 
ALL LAND USES ARE SF (SINGLE FAMILY) PER LA JOLLA SHORES PDO 

5 0.179AC 0.155AC 0.344AC LH-6 

DRAIN THROUGH WALL\ 
OR OPENING IN WALL 
WHERE SHOWN ON 

PLAN - - -- ~ 
·----

3'MULC 

PERFORATED DRAIN 

CMUBLOCK 
OR PIP CONCRETE 
WALL 

B 0.179AC 0.1B8AC 0.387AC 

7 0.187AC 0.172AC 0.359AC 

8 0.185AC 0.210AC 0.395AC 

8' CIRCULAR RISER 

INFILTRATION INTO SOIL 
OPEN BOTTOM 

0.5' FREEBOARD 

12' PONDIN0 

18' AMENDED SOIL 

EAST ST 

WESTST 

DE MINIM!~ 

0.101 AC 

0.098AC 

78SF 

0.102AC 0.724AC 
0.521 AC* 

0.111 AC 0.209AC 

0 N/A 

* PERVIOUS AREAS OF lDTS 5-ll FLOWIN0 TO IMP Ell-BR 

J ~~'li~ ~M #8) } , 
6' GRAVEL (AS1M #57) Hgravel - 12 'T' WITH 8' 

::i:::::3'' BELOW PERFORATED DRAIN RISER 

LH·-6 

l.H·7 

LH-ll 

ER>BR 

WH.SR 

8' PVC OUTU:T 

BIOFILTRATION BASIN DETAIL (PVT) 
8" PERF DRAIN 

(FRENCH DRAIN) 

NOTTO SCALE BASIN OUTLET DETAIL {P11fr) 
NOTTO SCALE 

IMP SE1.F-MmC3A11N0 
SURFACE AREA 
AREA 

ll35 SF D.135AC 

290SF 0.1B8AC 

250SF 0.044AC 

275SF 0.190AC 

2eOSF 

255SF 

270SF 

250SF 

200SF NONE 

132SF NONE 

POOL 
AREA 

0.012AC 

0.012AC 

0.014AC 

0.011 AC 

0.010AC 

0.010AC 

0.010AC 

0.010AC 

NONE 

NONE 

R/W 
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COASTAL DEVELOPMENT PERMIT 1871905 

SITE DEVELOPMENT PERMIT 187907 
PLANNED DEVELOPMENT PERMIT 
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EXISTING CONTOUR 
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PROPOSED STREET EASEMENT 

EX FIRE HYDRANT 
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--W W--

PROPOSED SEWER MANHOLE SDS· 107 0 

PROPOSED PVT 4" PVC SEWER LATERAL 

PROPOSED 1" WATER SERVICE 

PROPOSED CATCH BASIN FOR 
FLOW TO !MPs 

PROPOSED CATCH BASIN AS 
DRAIN JUNCITON 

PROPOSED AREA DRAIN 

® 
® 
Iii 
D 
0 

PROPOSED PVC DRAIN --------------------
PROPOSED PVC DRAIN 
FOR DECK AREA SURFACES 

PROPOSED CONCRETE SURFACE 

PROPOSED PAVER SURFACE 

PROPOSED HEADWALL PEA D-30 

PROPOSED RIP RAP ENERGY 
DISSIPATER PEA SDD-104 

PROPOSED CUAB/GUTIEA (ROLLED) 
& SIDEWALK PER G-4 & SDG-155 

PROPOSED CURB INLET 
TYPE B MODIFIED (THROAT ONLY) 

BIOFILTRA TION BASIN 

' . , . "' . " ... ' 

\ s 
E1 

18" RCP DRAIN --------------------
TYPE "A" DRAIN CLEANOUT PER D-09 

PRIVATE RETAINING WALL 

VISIBILITY TRIANGLE (VT) v 

EASEMENT LIMIT 
35' -----------

17.5' 

l _,,_____ 13.5' 

13.5' 

17.5 
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----j 
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C/L 

C/L OF IMPROVED 
/ EX SIDEWALK 

I 4' 
I 

4' 
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LA JOLLA SHORES DRIVE 
TYPICAL SECTION: 
NOT TO SCALE 

I 
EX CURB & GUTIER 

113 -

I 
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PROPOSED 6" lYPE 'G' CURB & GUTTER 
(TYPICAIJ 

PROPOSED SIDEWAI.K 
(IYP~ 

PRIVATE DRIVEWAY 
TYPICAL SECTION: 

'C"VALUE 

0.55 

0.87 

0.61 

0.81 

0.51 

0.48 

0.52 

NOT TO SCALE 

NOTE: 

ALL SELF MITIGATING AREA SHALL COMPLY WITH SECTION 5.2.1 OF THE CITY OF SAN DIEGO 
STORM WATER MANUAL. LANDSCAPED AREA SHALL BE VEGETATED WITH NATVE OR NON· 
NATIVE/NON-INVASIVE DROUGHT TOLERATE SPECIES THAT DO NOT REQURE REGULAR 
APPLICATION OF FERTILIZERS AND PESTICIDES. 

SOILS SHALL BE AMENDED AND AERATED TO PROMOTE WATER RETENTION CHARACTERISTICS 
EQUIVALENT TO UNDISTURBED NATIVE SOIL 

NO MORE THAT 5% OF SELF MIGITATING AREA SHALL BE INCIDENTALLY IMPERVIOUS 

IMPERVIOUS AREA SHALL NOT BE HYDRAULICALLY CONNECTED TO OTHER IMPREVIOUS AREAS 

SELF-MITIGATING AREAS SHALL BE SEPARATE FROM DMAs PERMANENT STORM WATER POLLUTANT 
CONTROL BMPs. 

SELF·MITIGATINGAREAS IN LOTS 1-4 HAVE NO IMPERVIOUS AREA DRAINING TO THEM. RUNOFF FROM 
THESE AREAS ARE COLLECTED BY AREA DRAINS SEPARATE FROM THE TREATED RUNOFF AND 
CONVEYED OFFSITE OR FLOW BY SHEET FLOW, WITH NO CONCENTRATION OF RUNOFF. 

Prepared By: 

CHRISTENSEN ENGINEERING & SURVEYING 
7888 SILVERTON AVENUE, SUITE "J" 
SAN DIEGO, CA 92126 

PHONE (858)271 -9901 FAX (858)271-8912 
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TOTHEMS4. 
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ATTACHMENT 5 
DRAINAGE REPORT 

Attach project's drainage report. Refer to Drainage Design Manual to determine the reporting requirements. 
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Introduction 

This project proposes the subdivision of existing parcels 1-3 of Parcel Map 
No. 14620 into 8 lots. This project involves the removal of the existing 
single-family residence followed by the proposed construction of 8 new 
single-family residences and appurtenances, including a private driveway, 
drainage, sewer and water facilities, landscaping and site walls. 

The attached drainage area maps are from a topographic survey by 
Christensen Engineering & Surveying dated February 3, 2016. Prior to 
construction there exists offsite runoff to the site from the area northerly of 
the property. As shown on the pre-construction drainage area map, the 
offsite and onsite runoff flows to the area westerly, with the majority of the 
runoff flowing to the 60' road easement westerly of the site and then to La 
Jolla Shores Drive. A portion of the site runoff flows to the neighboring 
properties westerly of the site. The total pre-construction runoff flowing 
westerly is 7 .49 cfs. Following construction there is a total increase in site 
runoff of 0.56 cfs (from 7.34 to 7.90 cfs). Following construction, the 
majority of the site runoff (7.56 cfs) will be conveyed to a cleanout in the 
private driveway and then convey by a 18" RCP drain to an existing curb 
inlet at the southeast corner of the intersection of Calle del Oro and Calle 
del Cielo. A portion of the site runoff (3.60 cfs) will be collected in a 
cleanout on Lot 1 and pumped to the cleanout in the private driveway. 
Total runoff to the west will decrease from 7.49 cfs to 0.48 cfs a decrease 
of 93.6%. The addition of 7 .56 cfs of runoff to the public storm drain 
system in Calle del Oro will cause no adverse effect. The· decrease in 
runoff to the west will improve the drainage condition experienced by the 
westerly neighbors as well as in La Jolla Shores Drive. The site has 0.650 
ac of imperviousness and a proposed 1. 782 ac area of imperiousness 
following development, a change from 14.6% to 40.0% area of 
imperviousness. 

Section 404 of CWA regulates the discharge of dredged or fill material into 
waters of the United States. Section 404 is regulated by the Army Corps of 
Engineers. Section 401 of CWA requires that the State provide certification 
that any activity authorized under Section 404 is in compliance with 
effluent limits, the state's water quality standards, and any other 
appropriate requirements of state law. Section 401 is administered by the 
State Regional Water Quality Control Board. The project does not require 
a Federal CWA Section 404 permit nor Section 401 Certification because it 
does not cause dredging or filling in waters of the United States and is in 
compliance with the State Water Quality Standards. 



The Rational Method was used to calculate the anticipated flow for the 
100-year storm return frequency event using the method outlined in the 
City of San Diego Drainage Design Manual. 

The proposed project will have no adverse effects on the neighboring 
properties or the public storm drain system. 

Antony K. Christensen 
RCE 54021 
Exp. 12-31-17 
JN A2015-50 

08-21-17 
Date 



Calculations 

1. Intensity Calculation 

(From the City of San Diego Drainage Design Manual, Page 86) 
Tc= Time of concentration 

Tc= 1.8 (1.1-C) (D)112 / S113 

Since the difference in elevation is 77' (142'-65') and the distance 
traveled is 678' (S=11.4%). C=0.55. 

Tc= 11.4 minutes 

From table on Page 83 

1100 = 3.3 inches 

2. Coefficient Determination 

The site and the area offsite that will contribute to runoff is 
included in this study. 
From Page 82 

Pre-Construction: 
Since the property is developed a weighted average for the area 
of imperviousness is used for the area of the site that is not 
improved (C=0.45) and the improved area (C=0.55) is used: 

14.6 % of the site is impervious, 85.4% is permeable. 

So 0.146 * 0.55 + 0.854 * 0.45 = 0.47 

C= 0.50 (required minimum by City) 

Post construction: 
From Page 82 for Single Family 

C = 0.55 



3. Volume calculations 

Q=CIA 

Areas of Drainage 

While the procedure used by the City of San Diego Drainage 
Design Manual indicates that areas of similar use should employ 
the same runoff coefficient using that method for this project 
would result in the same, pre- and post-construction total runoff. 
Therefore, the weighted average is used below. 

Pre-Construction 

Area offsite draining onsite 
and then westerly to the 60' 
road easement by surface flow 

Northerly area of site draining 
westerly to 60' road easement 
by surface flow 

Main area of site draining 
westerly to 60' road easement 
by surface flow 

Southerly and westerly area of 
Draining westerly onto neighboring 
Properties by surface flow 

Post-Construction 

Area draining from lots 5-8 
biofiltration basins to 8" PVC 
drain in street and to the 
Type A cleanout in the private 
driveway and then in a 18" RCP 
drain to the existing curb inlet in 
Calle del Cielo. 

OS= 0.093 Acre 

A = 0.135 Acre 

B = 3.717 Acre 

C = 0.600 Acre 

PC-A= 1.491 Acre 



Area draining from portion of PC-B = 0.687 Acre 
Lots 5-8 and easterly street 
to the Type A cleanout in the private 
driveway and then in a 18" RCP 
drain to the existing curb inlet in 
Calle del Cielo. 

Area of westerly street draining PC-C = 0.209 Acre 
To westerly street biofiltration basin 
and then to the Type A cleanout in 
the private driveway and then in a 
18" RCP drain to the existing curb 
inlet in Calle del Cielo. 

Area draining from lots 1-4 PC-D = 1.256 Acre 
biofiltration basins to 8" PVC 
drain and then to the cleanout 
in lot 1 

Area of lots 2-4 flowing westerly PC-E1 = 0.519 Acre 
to drainage ditch and then to 
clean out in lot 1 

Area of lots 2-4 flowing westerly PC-E2 = 0.040 Acre 
by surface flow 

Area of Lot 1 flowing westerly PC-F = 0.142 Acre 
by surface flow to 60' easement 

Pre-Construction 

01000s = (0.50) (3.3) (0.093) 
0100A = (Q.50) (3.3) (0.135) 
0100s = (0.50) (3.3) (3. 717) 
0100c = (0.50) (3.3) (0.600) 

01000s = 0.15 cfs 
0100A = 0.22 cfS 
0100s = 6.13 cfs 
0100c = 0.99 cfs 



Post-Construction 
01000s = (0.50) (3.3) (0.093) 
Q100PC-A = (0.55) (3.3) (1.491) 
0100PC-B = (0.55) (3.3) (0.687) 
Q100PC-C = (0.55) (3.3) (0.209) 
0100PC-D = (0.55) (3.3) (1.256) 
0100PC-E1 = (0.55) (3.3) (0.519) 
Q100PC-E2 = (0.55) (3.3) (0.040) 
0100PC-F = (0.55) (3.3) (Q.142) 

01000s = 0.15 cfs 
0100PC-A = 2.71 cfs 
0100PC-B = 1.25 cfs 
0100PC-C = 0.38 cfs 
0100PC-D = 2.28 cfs 
0100PC-E1 = 0.94 cfs 
0100PC-E2 = 0.07 cfs 
0100PC-F = 0.26 cfs 

4. Discussion 

A portion of the site and offsite area (Areas OS, A & B), in its 
existing pre-construction condition, drains westerly to the 60' 
easement area (6.50 cfs) and another portion of the site (Area 
C) drains to the westerly neighbor properties (0.99 cfs). So, 
total runoff flowing westerly is 7.49 cfs) Following construction 
areas PC-A, B, C, D and E-1 (7.56 cfs) will be collected in a 
Type A cleanout and then conveyed in a new 18" RCP drain to 
the existing 15' curb inlet at the southeast corner of Calle del 
Cielo and Calle del Oro. From that curb inlet runoff flows to a 
second curb inlet at the northerly intersection of Calle del 
Cielo and Calle del Oro and then to a 30" concrete pipe at La 
Jolla Shores Drive and then by a 1.5' x 4' box culvert (under 
pressure) to its outlet. Area PC-C,D & E1 will be collected in a 
cleanout in lot 1 (3.60 cfs) and will be pumped to the Type A 
cleanout described above. The offsite run-on and runoff from 
area OS (0.15 cfs) and areas PC-E2 & F (0.41 cfs) continues 
to flow by surface runoff onto the 60' easement. The area 
flowing to the neighboring properties decreases (from 0.99 cfs 
to 0.33 cfs). Following construction, the total runoff from the 
site increases from 7.34 cfs to 7.90 cfs (offsite run-on does not 
change (0.15 cfs)). Runoff continues to flow westerly, as it 
does now but is decreased from 7.49 cfs to 0.48 cfs (Areas 



PC-E2, F and OS), a decrease of 93.6%. The public drain 
system in Calle del Cielo and Calle del Oro and Camino del 
Oro was evaluated (see following sections) and the increase 
in runoff of 7.56 cfs will not have a deleterious effect on the 
public storm drain. The system is capable of conveying this 
small increase in runoff. 



Public Storm Drain Impact Analysis 

1. Intensity Calculation 

(From the City of San Diego Drainage Design Manual, Page 86) 
Tc= Time of concentration 

Tc= 1.8 (1.1-C) (D)112 /S113 

Since the difference in elevation is 315' (352'-37') and the 
distance traveled is 4,070' (S=7.7%). C=0.55. 

Tc = 32 minutes 

From table on Page 83 

1100 = 1.9 inches 

2. Coefficient Determination 

The area to be evaluated is single-family residential: 

From Page 82 for Single Family 

C = 0.55 

3. Volume calculations 

Q=CIA 

Areas of Drainage 

Area easterly of the existing 
curb inlet in at the northerly 
intersection of Calle del Cielo 
and Calle del Oro 

OS-E = 30.8 Acres 



Area westerly of the existing 
curb inlet in at the northerly 
intersection of Calle del Cielo 
and Calle del Oro that flows to 
the curb inlets at the intersection 
of Calle del Oro, Camino del Oro 
and La Jolla Shores Drive 

Area easterly of the existing 
curb inlet in at the northerly 
intersection of Calle del Cielo 
and Calle del Oro that flows by 
a concrete ditch to a catch basin 
at this area's northerly extension 
to the existing curb inlet at the 
northerly intersection of Calle del 
Cielo and Calle del Oro. 

OS-W = 20.0 Acres 

OS-SE= 4.9 Acres 

The area easterly of Calle del Cielo OS-C = 3.1 Acres 
that flows onto Calle del Cielo and 
to the existing curb inlet at the southeast 
intersection of Calle del Cielo and Calle 
del Oro. 

01000S-E = (0.55) (1.9) (30.8) 
01000S-W = (0.55) (1.9) (20.0) 
01000S-SE = (0.55) (1.9) (4.9) 
010oos-c = (0.55) (1.9) (3.1) 

010oos-E = 32.2 cfs 
010oos-w = 20.9 cfs 
01000S-SE = 5.1 cfs 
010oos-c = 3.2 cfs 



4. Discussion (Public Storm Drain) 

Before construction areas OS-E, OS-SE and OS-C flow to or are 
conveyed to the existing curb inlet at the northerly intersection of 
Calle del Cielo and Calle del Oro. The total runoff to this curb inlet 
is 40.4 cfs. Runoff is conveyed from this curb inlet by a 24" RCP 
to join with a 30" CP at the intersection of Calle del Oro, Camino 
del Oro and La Jolla Shores Drive. That 24" drain is capable of 
conveying (n=0.013, S= 6.4%) 57 .4 cfs see attached printout. 
The 30" drain receives runoff from the 2411 drain and from area 
OS-W (20.9 cfs) for a total runoff conveyed of 61.3 cfs. The 30" 
drain is capable of conveying (n-0.013, S=3.76%) 79.7 cfs. 

Since the 24" RCP is capable of conveying 57.4 cfs and 
currently conveys 40.4 cfs the addition of 7.56 cfs will have no 
adverse effect on the system. 

Since the 30" RC is capable of conveying 79.7 cfs and currently 
conveys 61.3 cfs the addition of 7.56 cfs will have no adverse 
effect on the system. 

The 1.5' x 4.0' box culvert flows under pressure from the sealed 
cleanout shown on drawing 10394-L and the addition of 7 .56 cfs 
increases the hydraulic grade line in the cleanout in the 30" RCP 
portion of the drain by 1.1 O' and the hydraulic grade is 7 .60' 
below the rim elevation. This additional runoff will have no 
adverse effect on the system. 



Calculation Results Summary 

=;========;=========~=;=;======================================--
Scenario: Base 

>>>> Info: Subsurface Network Rooted by: 0-1 
>>>> Info: Subsurface Analysis iterations: 1 
>>>> Info: Convergence was achieved. 

CALCULATION SUMMARY FOR SURFACE NETWORKS 

Label Inlet 
Type 

Inlet Total Total Capture Gutter Gutter I 
Intercepted Bypassed Efficiency Spread Depth I 

Flow Flow (%) (ft) (ft) I 
t I I I (cfs) I (cfs) I I I I 
1-------1---------------1----------------------1-------------1----------1------------1--------1--------1 
1 I-1 I Generic Inlet I Generic Default 100% I 0.00 I 0.00 I 100.0 I 0.00 I 0.00 I 

CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: 0-1 

Label Number Section Section Length Total Average Hydraulic Hydraulic 
of Size Shape (ft) System Velocity Grade Grade 

Sections Flow (ft/s) Upstream Downstream 
I I I I I I (cf s > I I C ft) I (ft) I 
1-------1----------1-------------1----------1--------1--------1----------1-----------1------------1 
I P-3 I 1 I Box 1.5 x 4 I Box I 227.50 I 61.30 I 10.22 I 4.30 I 0.22 I 
I P-2 I 1 I Box 1.5 x 4 I Box I 172.00 I 61.30 I 10.22 I 7.08 I 4.00 I 
I P-1 I 1 I 30 inch I Circular I 369.25 I 61.30 I 17.88 I 17.20 I 7.08 I 

Label Total Ground Hydraulic Hydraulic 
System Elevation Grade Grade 

Flow (ft) Line In Line Out 
I I (cfs) I I (ft) I (ft) I 
1-------1--------1-----------1-----------1-----------1 
I 0-1 I 61.30 I 2.00 I -1.28 I -1.28 I 
I J-2 I 61.30 I 4.00 I 4.00 I 4.00 I 
I J-1 I 61.30 I 5.85 I 7.08 I 7.08 I 
I I-1 I 61.30 I 25.90 I 17.20 I 17.20 I 

Completed: 07/16/2017 08:49:31 AM 

Title: Cielo 

Christensen Engineering & Surveying 
Project Engineer: Christensen 

StormCAD v5.5 [5.5003] c:\program files\haestad\stmc\cielo07-15-17 .stm 
07/16/17 08:50:16 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1 



Calculation Results Summary 

=====:===========================;===================~=========== 
Scenario: Base 

>>>> Info: Subsurface Network Rooted by: 0-1 
>>>> Info: Subsurface Analysis iterations: 1 
>>>> Info: Convergence was achieved. 

CALCULATION SUMMARY FOR SURFACE NETWORKS 

Label Inlet 
Type 

Inlet Total Total Capture Gutter Gutter I 
Intercepted Bypassed Efficiency Spread Depth I 

Flow Flow (%) (ft) (ft) I 
I I I I (cfs) I (cfs) I I I I 
1-------1---------------1----------------------1-------------1----------1------------1--------1--------1 
I I-1 I Generic Inlet I Generic Default 100% I 0.00 I 0.00 I 100.0 I 0.00 I 0.00 I 

CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: 0-1 

Label Number Section Section Length Total Average Hydraulic Hydraulic I 
of Size Shape (ft) System Velocity Grade Grade I 

Sections Flow (ft/s) Upstream Downstream I 
I I I I I I (cfs) I I (ft) I (ft} I 
1-------1----------1-------------1----------1--------1--------1----------1-----------1------------1 
I P-3 I 1 I Box 1.5 x 4 I Box I 227.50 I 68.86 I 11.48 I 5.37 I 0.22 I 
I P-2 I 1 I Box 1.5 x 4 I Box I 172.00 I 68.86 I 11.48 I 7.89 I 4.00 I 
I P-1 I 1 I 30 inch I Circular I 369.25 I 68.86 I 14.03 I 18.30 I 7.89 I 

I Label Total Ground Hydraulic Hydraulic 
I System Elevation Grade Grade 
I Flow (ft) Line In Line Out 
I I (cfs} I I (ft) I (ft) I 
1-------1--------1-----------1-----------1-----------1 · 
I 0-1 I 6 8 . 8 6 I 2 • O O I -1. 2 8 I -1. 2 8 I 
I J-2 I 68.86 I 4.00 I 4.00 I 4.00 I 
I J-1 I 68.86 I 5.85 I 7.89 I 7.89 I 
I I-1 I 68.86 I 25.90 I 18.30 I 18.30 I 

Completed: 07/16/2017 08:40:12 AM 

Title: Cielo 
c:\program files\haestad\stmc\cielo07-15-17 .stm Christensen Engineering & Surveying 

Project Engineer: Christensen 
StormCAD v5.5 [5.5003] 

07/16/17 08:43:08 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1 
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i:ABLE2 

RUNOFF cotrFICifNTS.(R~~ON~~ M.ETHOD) 

DEVELOPED A:&EM~~{tl&BAN) 

Land Use 

· ResJdentiaJ.: . 

Single Family· 

Multi-Units 

Mobile Homes 

Rural (lots.~reater .. than· l/2 .acre) 

Commercial ·(2) 
8096 Impervious 

Industrial (2) 
· 9096 ·lm~tv.i'ous· 

NOTES: 

(l) Type· D· soH to ... be used for all areas. 

Coefflcienti C 
SoUType · 1) 

D 

.S.5 

.70 

.65 

.45 

. .8.S 

.9.5 

(2) Where actual conditions deviate significantly from the tabulated 
· lm~tviousnes,s values of 8096 or 9096, the values ·given for coefficient C, 

may . .-.. ,be. r:e:Vised by multiplying 8096 or 90% by the ratio of actual 
im~rviousnes~ to the ·tabulated imperviousness. How.ever, in no case shall 
the final coefficient be less than 0 • .50. For examples Consider commercial 
property on D soil. 

Actual imperviousness = SO% 

'r~lated i~pe.rvlousness ; 80.96 

Revised C 50 
X o.a, O.S3 = lo = 

82 ·-· 
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ATTACHMENT 6 
GEOTECHNICALAND GROUNDWATER 

INVESTIGATION REPORT 
Attach project's geotechnical and groundwater investigation report Refer to Appendix C.4 to determine the 
reporting requirements 
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CHRISTIAN WHEELER. 

ENG I NEER. I NC 

August 24, 2017 

James and Tricia Riha 

cl o Beacham Construction 

405 Via Del Norte 

Report 2160564.03 

La Jolla, California 92037 

Subject: 

References: 

Report of Geotechnical Infiltration Feasibility Study 

Proposed Residential Subdivision, 8303 La Jolla Shores Drive, La Jolla, California 

1) Christian Wheeler Engineering, Report 2160564.01, Geologic Reconnaissance, 

8303 La Jolla Shores Drive, dated January 9, 2017 

2) Christensen Engineering & Surveying, Preliminary Grading Plan, 8303 La Jolla Shores 

Drive, dated February 3, 2017 

Dear Mr. and Mrs. Riha: 

In accordance with your request and our proposal dated April 28, 2017, we have prepared this report to 

present the results of our geotechnical infiltration feasibility study during the discretionary phase of the 

project. In general, the purpose of our investigation was to provide design infiltration rates based on 

percolation rates measured in the field . We understand that the subject site w ill be developed into an eight 

unit residential subdivision. We also understand that each lot will be designed to include a dedicated storm 

water basin, and two additional basins will be constructed to accommodate storm water runoff originating 

from the paved areas of the subdivision. 

FINDINGS 

SITE DESCRIPTION: T he subject site is comprised of three adjacent residential lots identified as 

Assessor's Parcel Numbers 346-250-08 through -10. The lot is located adjacent to and east of Cal le Frescota 

and south of Calle de! Cielo in the La Jolla Shores area of San Diego, California. The site currently 

supports a single-story, single-family residence with a garage, storage structures and other normally 

associated improvements. Topographically, the site ascends gently from west to east with an approximately 

SO-foot-high slope along the eastern margin of the site. 

3980 H om e Avenue + San Diego, CA 92 105 + 6"19 - 550 - 1 7 00 + FAX 6 1 9-550 - 1 7 01 
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FIELD INVESTIGATION: Our subsurface exploration of the site consisted of nine small-diameter, 

geotechnical borings that were advanced using a truck-mounted drill rig between May 11 and May 12, 

2017. The borings were advanced to the depths ranging from 11 'h feet to 19'12 feet below existing grades. 

Eleven percolation test borings were also advanced with a truck-mounted drill rig on May 12, 2017, and 

were located in areas identified by the project civil engineer as potential storm water infiltration zones. The 

percolation test borings were advanced to depths ranging from 5 to 11 feet below existing grades. The 

approximate locations of the borings and percolation test borings are shown on Plate No. 1 of this report. 

Logs of the explorations are presented in Appendix A of this report. The borings were logged in detail with 

emphasis on describing the soil profile. No evidence of soil contamination was detected within the samples 

obtained. 

GEOLOGIC SETIING AND SOIL DESCRIPTION: Based upon the findings of our subsurface 

explorations, it was determined that the proposed storm water basin locations are underlain by old paralic 

deposits, primarily consisting of sandy clays (CL) with lesser amounts of interbedded clayey sand lenses 

(SC). 

INFILTRATION RATE DETERMINATION 

FIELD MEASUREMENTS: Percolation testing was performed on May 15, 2017 in the eleven percolation 

test borings that were drilled at the locations of the proposed storm water basins, as directed by the project 

Civil Engineer. The seven-inch-diameter borings, designated as PT-1 through PT-11, were drilled to depths 

of 5 to 11 feet below existing grade, and cleaned of loose soils. The borings were drilled to the approximate 

bottom of the proposed storm water basins. Three-inch diameter perforated pipes were set in the holes and 

the pipes were surrounded by 3A-inch gravel to prevent caving. After pipe installation, the test holes were 

presoaked. 

The field percolation rates were determined the following Monday (two days after pre-soaking) by using the 

falling head test method. It should be noted that the water placed within the percolation test borings on the 

day the subsurface exploration was conducted did not fully infiltrate by the time of the start of percolation 

testing. The initial water level was established by refilling the test holes to near the tops of the proposed storm 

water basins. Percolation rates were monitored and recorded every 30 minutes over a period of 6 hours until 

the.infil.tnu.ionnu:es stabilized Measurements were.taken using a water levd.meter {Solinst,Model 101) w.ith 

an accuracy measured to 0.005 foot increments (0.06 inch increments). To account for the use of gravel placed 

around the perforated pipe, an adjustment factor of 0.47 was used in the calculation of the percolation and 
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infiltration rates. The measured gravel adjusted percolation and calculated infiltration rates are presented in 

Table I. 

TABLE I: PERCOLATION AND INFILTRATION RATES 

Test Soil Underlying Depth of Ciravel.A.djusted Infiltration 
Location 

No. BMP Testing Percolation Rate Rate 

West Side of 
PT-1 Old Paralic Deposits 5 feet 0.24 inches per hour 0.00 inches per hour 

LotS 

NW Corner 
PT-2 Old Paralic Deposits 5 feet 0.96 inches per hour 0.04 inches per hour 

of Lot 6 

NW Corner 
PT-3 Old Paralic Deposits 5 feet 0.24 inches per hour 0.01 inches per hour 

of Lot 7 

NW Corner 
PT-4 Old Paralic Deposits 5 feet 0.24 inches per hour 0.01 inches per hour 

of Lot 8 

NW Corner 
PT-5 Old Paralic Deposits 5 feet 0.24 inches per hour 0.01 inches per hour 

ofLot8 

NE Corner 
PT-6 Old Paralic Deposits 5 feet 0.24 inches per hour 0.01 inches per hour 

of Lot 1 

NW Corner 
PT-7 Old Paralic Deposits 5 feet 0.24 inches per hour 0.01 inches per hour 

of Lot 2 

West Side of 
PT-8 Old Paralic Deposits 5 feet 0.24 inches per hour 0.01 inches per hour 

Lot 1 

NW Corner 
PT-9 Old Paralic Deposits 10 feet 0.48 inches per hour 0.01 inches per hour 

of Lot 3 

PT- SW Corner 
Old Paralic Deposits 10 feet 0.48 inches per hour 0.02 inches per hour 

10 of Lot 3 

PT- West Side of 
Old Paralic Deposits 10.9 feet 1.44 inches per hour 0.03 inches per hour 

11 Lot4 

Infiltration and percolation are two related but different processes describing the movement of moisture 

through soil. Infiltration is the downward entry of water into the soil or rock surface and percolation is the 

flow Qateral and vertical) of water through soil and porous or fractured rock. The direct measurement yielded 

by a percolation test tends to overestimate the infiltration rate, except in cases where a storm water basin or a 
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dry well is similarly dimensioned to the borehole. As such, the measured percolation rates were converted 

into infiltration rates using the Porchet Method. The spreadsheet used for the conversion is included in 

Appendix C of this report. 

The average infiltration rate for the natural soils at a depth of 5 feet below existing grades at locations PT-1 

through PT-9 and at depths of 10 and 11 feet below existing grade at locations PT-10 and PT-11 was 

approximately 0.01 inches per hour. 

FACTOR OF SAFETY: The City of San Diego Storm Water Standards Design Manual states that "a 

maximum factor of safety of 2.0 is recommended for infiltration feasibility screening such that an artificially 

high factor of safety cannot be used to inappropriately rule out infiltration, unless justified. If the site passes 

the feasibility analysis at a factor of safety of 20, then infiltration must be investigated, but a higher factor of 

safety may be selected at the discretion of the design engineer. Using a FOS of 2.0, an infiltration rate of 0.005 

inches per hour can be used for the feasibility analysis for the proposed storm water basins. 

The infiltration rate calculated based on the results of the percolation testing is not considered an appreciable 

rate of infiltration, which indicates a No Infiltration Condition as an appropriate characterization for the 

project site. Also, based on our professional opinion and the findings of the site investigation, the soil 

infiltration properties across the areas of the site available for the storm water infiltration are likely to be 

uniform. 

GEOTECHNICAL CRITERIA FOR STORM WATER BASINS 

GENERAL: Based on the current Storm Water Standards, BMP Design Manual, certain geotechnical 

criteria need to be addressed when assessing the feasibility and desirability of the use of storm water basins 

for a project site. Those criteria, Per Section C.2 of the manual, are addressed below. 

C2.1 SOIL AND GEOLOGIC CONDITIONS: Site soil and geologic conditions influence the rate at 

which water can physically enter the soils. Based on the -conditions observed in our exploratory borings, 

the site is underlain by artificial fill and old paralic deposits. As observed within our borings, the artificial 

fill consisted of clayey sand/sandy clay (SC/CL) and the old paralic deposits consisted of sandy clay and 

clayey sand (CL/SC). Groundwater was not encountered within our subsurface investigation. 



CWE 2160564.03 August 24, 2017 PageS 

C2.2 SETILEMENT AND VOLUME CHANGE: Settlement and volume change can occur when water 

is introduced below grade. Based upon the soil conditions observed in our borings the artificial fill is 

subject to a higher potential for hydro collapse upon wetting, while the potential for hydro-collapse within 

the underlying old paralic deposits is considered to be relatively low. This can be mitigated by a 

combination of remedial grading and incorporating impermeable liners or cut-off walls. The artificial fill is 

comprised of clayey sand/sandy clay (SC/CL) which we believe to have a low to moderate expansive 

potential. There is a potential for heaving within the fill when water is introduced. 

C2.3 SLOPE STABILITY: Infiltration of water has the potential to increase the risk of failure to nearby 

slopes. However, the underlying old paralic deposits are not expected to be prone to slope stability issues 

provided sound engineering recommendations and construction practices are followed. 

C2.4 UTILITY CONSIDERATIONS: Utilities are either public or private infrastructure components 

that include underground pipelines, vaults, and wires/ conduit, and above ground wiring and associated 

structures. Infiltration of water can pose a risk to subsurface utilities, or geotechnical hazards can occur 

within the utility trenches when water is introduced. However, based on the infeasibility of infiltration 

within the approximate boundaries of the site, no further utility considerations in relation to storm water 

infiltration can be advised at this time. 

C2.5 GROUNDWATER MOUNDING: Groundwater mounding occurs when infiltrated water creates 

a rise in the groundwater table beneath the facility. Groundwater mounding can affect nearby subterranean 

structures and utilities. Based on the anticipated depth to groundwater, the potential for groundwater 

mounding is low. 

C2.6 RETAINING WALL AND FOUNDATIONS: Infiltration of water can result in potential 

increases in lateral pressures and potential reduction in soil strength. Retaining walls and foundations can 

be negatively impacted by these changes in soil conditions. This should be taken into account when 

designing the storm water basins, retaining walls and foundations for the site. Based on the currently 

existing project site conditions and the No Infiltration Condition characterization, no negative impacts 

associated with storm water infiltration are anticipated to effect proposed retaining walls and foundations. 
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CONCLUSIONS AND RECOMMENDATIONS 

Page6 

Field infiltration rates within the soils below the proposed storm water basins were very low. Using a 

factor of safety of 2.0, infiltration rates of 0.005 inches per hour can be used. The infiltration rate of 0.005 

inches per hour is not considered an appreciable rate of infiltration, which indicates a No Infiltration 

Condition existing at the project site. Based on our professional opinion and the findings of the site 

investigation, the soil infiltration pmperties across the~ of the site available for the storm water 

infiltration are likely to be uniform, and as such on-site storm water infiltration should not be considered 

under the currently existing site conditions. 

It is our professional opinion and judgment that our recommendation that infiltration facilities not be used 

to manage storm water discharge is consistent and in accordance with Appendices C and D of the Model 

BMP Design Manual San Diego Region (2015). Worksheet C.4-1: Categorization of Infiltration Feasibility 

Criteria has been completed and signed for the subject project, and is included in Appendix B of this 

report. 

It should be noted that it is not our intent to review the civil engineering plans, notes, details, or calculations, 

when prepared, to verify that the engineer has complied with any particular storm water design standards. It 

is the responsibility of the designer to properly prepare the storm water plan based on the municipal 

requirements considering the planned site development and infiltration rates. 

LIMITATIONS 

The recommendations and opinions expressed in this report reflect our best estimate of the project 

requirements based on our limited percolation testing, an evaluation of the subsurface soil conditions 

encountered at our subsurface exploration locations and the assumption that the infiltration rates and soil 

conditions do not deviate appreciably from those encountered. It should be recognized that the performance 

of the infiltration basins may be influenced by undisclosed or unforeseen variations in the soil conditions that 

may occur in the intermediate and unexplored areas. Any unusual conditions not covered in this report that 

may be encountered during site development should be brought to the attention of the soils engineer so that 

they may make modifications if necessary. In addition, this office should be advised of any changes in the 

project scope, proposed site grading or storm water basins design so that it may be determined if the 

recommendations contained herein are appropriate. This should be verified in writing or modified by a 

written addendum. 
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H you should have any questions regarding this report, please do not hesitate to contact this office. This 

opportunity to be of professional service is sincerely appreciated. 

Respectfully submitted, 

CHRISTIAN WHEELER ENGINEERING 

/&#;J#3~37 
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Appendix A 

Boring Logs 



LOG OF TEST BORING B-1 
Date Logged: 5/ 11/ 2017 Equipment: Diedrich 0-50 

Logged By: DJF Auger Type: 7 inch H ollow Stem 

Existing Elevation: 100.0 f<et Drive Type: H Olbs/30 inches 

Proposed Elevation: 110.0 feet Depth to Water: Unknown 

:::.. 
z g 0 
~ 

i: < 
;>, :,.. w w ,-1 

Q w 
0 

- -
- ._ 

- -
- ._ 

5- ._ 

- -
- ._ 

- ._ 

- -
10 - '--

- '--

- -
- ._ 

- -
15 - ._ 

- ._ 

- -
- ._ 

20-'-

--

25 - --

_ ._ 

_._ 

30--

Notes: 

* 
** 

~ SC 

I 
SM 

SM­
SP 

4" of AC. 

SUMMARY O F SUBSURFACE CONDITIONS 
(based on Unified Soil C lassifi cat ion System) 

O ld Paralic DeJ)Osits (Qoe) : Light brown to yellowish-brown, damp, stiff, 
SANDY CLAY, mottled, upper 3' moderately weat hered, pomus. 
Expansion Index of 82 (Medium). 

Brown lO reddish-brown, moist. 

Light brown, moist, medium dense, very fine- to medium-grained, CLAYEY 
SAND with gr:ivels. 

Light brown, moist, mediwn dense, very fine- LO medium-grained, SIL TY SAND 
with trace gravels, mottled. 

Light brown to black, moist, dense, very fine- to coarse-grained, POORLY 
G RADED SAND with silt. 

Boring terminated at 19.5 feet. No groundwater o r seepage encountered. 

Symbol Legend LA JOLLA 8-LOT SU BDTVTSTO N 
8280 CALLE D EL CLELO Groundwater Levd During Drilling 

Groundw,tcr Level After Drilling 

App,rent Seep,ge 

No Sample Recovery 

Non-Rcprcscnt.1.t ivc Blow Count 
lrockspresem\ 

DATE: 

BY: 

LA JO LLA, CALIFORNIA 

AUGUST2017 JO B NO.: 

SRD FlGURE NO.: 

Same le T:z:ee and Laborato!]'. Test Legend 
C..I Mod11icJ C2lifomia Samp!(r CK Chunk 
Sl'T S1~n<brd Penctr:l!ion Ttst DR Ori,•tRing 
ST Sh<lby Tube 

MD M:u: Dc:nsity DS Dir('~lShe.11 
so, Solubk Sulfates Con Consolid.uion 
SA Sieve Analysis El Exp:msion Index 
I-IA Hydrumctcr R.V2l RC"Stst:mce Vah1e 
SE $2nd Equiv;;iJ('nt Chi Soluble Ch lo rides 
Pl PWticity Index Rr> pH &. Rcsinivity 
CP Collapse Pocemu! SD Sample Density 

~ t: z ;,.. 
~ 0 i:,; 

~)-, "' w ~ 0 
Z c- )-, 

;:i z w u ~ u 
~ "' i-,W Q-:=: .... < 

:.: "' )-, :.,: ~ 0 )-, 
,-I .... z ;,.. 

Oo ~ ,-lo ,:Q "' 
;:i ~ u l ::i~ ,:Q ::E u Q 

SA 
Er 

S04 
DS 18 Cal 

14 SPT 
p--

27 Cal 11.9 114.3 

16 Cal 11.9 105.9 

28 Cal 

57 r,1 6.7 128.0 

~ ' ~ ~ 

2160564.03 C HIUSTIAN WHEELER. 
FNG I NUR INC 

A-1 



LOG OF TEST BORING B-2 
Samele Tl'.ec and Labor:itO!)'. Test Legend 

C.,J Mod11ied Ci.Lforntl Smtplcr C K Chunk 
SPT Sund..ird Pem:tr;nion Tn:t DR Drive Ring 
ST ShdbyTuh< 

Date Logged: 5/ J J/ 2017 Equipment: Diedrich D-50 MD Mxc:Dcnsity OS Direct Shc::ir 

l ogged By: DJF Auger Type: 7 inch Hollow Stem 
so, Soluble Sulfates Con Consolidltion 
SA Sieve A n.al)"US El Exp.insion lnde:x 

Existing Elevat ion: 108.0 feet Drive Type: H Olbs/ 30 inches HA 1-lydrom('l~r R-Val Rcsisuncc V.J IU(' 
SE S211d EquiV21cnt Chi Soluble Chloride, 

Proposed Elevation: 1 J J.O feet Depth to Water: U nknown Pl Pbs1ici1y Index R" pH & Resisti\~ty 
CP Collapse Potential SD S:ampl~ Dcn.sity 

g c., ,-I z ~ 
1.1.l ~ z >-

0 0 0 '5 c.. i.. 0 =: z ,-I a:l i: ~ i'.: ~j-, - i: 0 ~ VJ 

~ 0 u ~ SUMMARY OF SlIBSURFACE CONDITIONS ~ g_ Z c:- ~~ 
j-, 

i: 5: (based on U nified Soil C lassification System) 1.1.l ~ ~ IJ.l V ~ VJ ;i::: < (/) 

~ "' ,-I Cl ..::, 
j-, > c.. (/) ?; c.. ~ ~ z 

~ 
<~ O r-c.. 1.1.l ~ u z ~ ~ 5 Oo ,-l o- ;~ t:.l ,-1 (/) t:.l .0 ~u !. Cl t:.l c., ~ c.. - (/) a:l ~ u Cl 

0 3" of AC. 

- ._ 
r l C L 

Old Paralic D cE!:!sits (Q oe}: Dark brown, moist, stiff, SAJ'fDY CLAY, 
mottled, upper 2' weathered with rootlets. - ._ i/ 1 - ---

18 C:tl 
- ~ ,--

% C L Light orangish-brown to light gray. 
- ._ 

Cal 

~I 
42 

s- ,_ 
~ 

- ._ 

~ - ._ 
/r 

27 Cal /// 
- ._ 

~ SC Light brown, moist , medium dense, very fi ne- to medium-grained, C LAYEY 

-~ h~ SAND with t race gravels. 

JO - ,_ i/: ,; 

:~ fff SM Light yellowish-brown, damp, medium dense, very fine- to medium-grained, 
- ~ VERY SILTY SAND with trace gravels. 28 Cal 

- ...... Boring terminated at J 1.5 feet. No groundwater or seepage encountered. 

- ._ 

- ~ 

JS- ._ 

- ._ 

- ._ 

- ._ 

- ._ 

20 - ._ 

--
- -
--
_ ._ 

25 - ~ 

_._ 

-~ 
_._ 

_ ._ 

30 - ~ 

Notes: - - --

Symbol Legend LA JOLLA 8-LOT SUBDTVISTO N 

'i? Groundwater Le,•el During Drilling 8280 CALLE DEL C!ELO 7J '! Groundw;1ter Level After Drilling LA JO LLA, C ALIT'O RNIA ' ~ 
'' 

~ Apparent Seepage 
DATE: AU GUST 2017 JO B NO .: 2160564.03 C HR.ISTIA W H[ELER 

* No Sample Recovery [NG ! ,r rR IJ\! G 

** Non-Representative Blow Count BY: SRD FIGURE NO.: A-2 
frocks orcscml 



LOG OF TEST BORING B-3 
Date Logged: 5/ 11 / 2017 

DJF 

Equipment: D iedrich D-50 

Logged By: Auger Type: 7 inch Hollow Stem 

l 40lbs/ 30 inches 

Unknown 

Existing Elevation: 111.0 feet 

119.0 feet 

Drive Type: 

Proposed Elevation: Depth to Water: 

0 

--
--
- -

s--

--
- -
- -

10--

--
--
--
--

15 ->-

->-

->-

_,_ 

20 - >-

->-

->-

--
25- -

- -
--
--
--

z 
0 
i::: 
< 
> 
1.:..1 
,-l 
1.:..1 

30 - ~ 

Notes: 

* 

** 

c., 
g 
u 
5: 
c.. 

~ c., 

.• : 

;jk 
:~ . ... 

..:~·:I:' 

,-l 

0 
i:,:i 

~ 
>­
CJ) 

CJ) 

u 
CJ) 

::> 

SM 

SP­
SM 

SUMMARY OF SUBSURFACE CONDITIONS 
(based on Unified Soil Classifi cation System) 

Old Par:ilic Deposits (Qop): Dark brown, damp, loose, SANDY CLAY, 
mottled, upper 2' moderately weathered. 

Light yellowish-brown, moist, medium dense, very fine- Lo medium-grained, 
CLAYEY SAND. 

Light yellowish-brown, moist, medium dense, very fine· to medium-grained, 
VERY Sll..TY SAND. 

Light gray, damp, medium dense, very fine· to medium-grained, POORLY 
GRADED SAND with silt and gravels. 

Gravel/cobble bed at 16 to 17 feet. 

Boring terminated at 17 feet. No groundwater or seepage encoumerd. 

Symbol Legend LA JOLLA 8-LOT SUBDIVISION 
8280 CALLE DEL C!ELO Groundwater Leve.I During Drilling 

Groundwater Level After Dri lling 

App,ircnr Seepage 

No Sample Recovery 

Non-Repr'cscnt.uive lllow Count 
lroc.lu oreserul 

DATE: 

BY: 

LA JOLLA, C ALIFORNIA 

AUGUST20 17 JOB NO.: 

SRO FlGURENO.: 

Sample Type and Labor:itory Test Legend 
Cal Modified Uhfomtl SJ.rn plrr CK Chunk 
~~r ~:~: ~;mr.uion Test OR Ori,·c Ring 

MD M:ix De..,.iity 
SO. Solubk Su!f,tn 
SA S~ vt' An:alysis 
HA 1-t ydromclt'r 
SE S:ind Equiv:2.lcnt 
Pl Pl:aJticity l~x 
CP Coll.iJ»c Pou:n1i.1l 

28 

39 

25 

50/ 5" 

50/ 1" 

Cal 

Cal 

Cal 

<;PT* 

15.2 

13.9 

OS Direct She:ar 
Con Con>0liclation 
El Expan~i.on lnckz 
R.V:al Rcsist:anc(' V:ilue 
Chi Soluble Chloride$ 
Rn pH & RC3istivity 
SO S.unplt Density 

111.1 

106.1 

~ ' l ~ 

OS 

2160564.03 C HR.ISTIAN WHEELER. 
rN C I N [ [ll l N C 

A-3 



LOG OF TEST BORING B-4 
Date Logged: 5/ 11 / 2017 Equipment: D iedrich D-50 

Logged By: DJF Auger Type: 7 inch 1-Iollow Stem 

Existing Elevat ion: 82.0 feet Drive Type: HOlbs/30 inches 

Proposed Elevation: 74.0 feet Depth to Water: Unknown 

g 
z 

::::. 0 
I== :t < i-, ;> c.. UJ 

UJ ....i 
Q UJ 

0 
- -
- f-

- f-

- f-

5-f-

- ,-

- f-

- f-

- ,-

JO- .._ 

- .._ 

- ,-

- .._ 

- ,-

15 - -
- -
- -
- -
- -

20--
- f-

- -
- f-

25 - 1-

--
_.._ 

30- -

Notes: 

* 
** 

so:: 

SM 

. . : 

i ,-
. ~ . SM 

ML 

SUMMARY OF SUBSURFACE CON DITIONS 
(based on Unified Soil C lassification System) 

4" of AC. 
O ld Paralic Dc!>()sits (Qoe): Brown to reddish-brown, dry, loose to medium 
dense, very fine- to medium-grained, CLAYEY SAND, mottled, upper 2' highly 
weathered. 

Moist, medium dense. 

Light brown, moist, medium dense, very fine- to medium-grained, SILTY SAND. 

Light brown to light grayish-brown, dense, fine- to coarse-grained, SILTY SAND 
with clay, mott led. 

Ardath Shale (Ta): Light yellowish-brown, moist, hard, CLAYEY SILT with 

sand. 

Boring terminated at 19 feet. N o groundwater or seepage encountered. 

Symbol Legend LA JOLLA 8-LOT SUBOTVTSTON 
8280 CALLE DEL CLELO Groundwater Lcvd During Drjlling 

Groundwater level After Drilling 

A pp.irent Seepage 

No Sample Recovery 

Non·Rc:prcscm;;ative Blow Counc 
/rocks orescnrl 

DATE: 

BY: 

LA JOLLA, CALlfOR.NIA 

AUGUST 2017 JOB NO.: 

SRD FIGURE NO.: 

Samele Tyee and L~boratO!):'. Test Legend 
c.J Modified Cahfomi:a Sampler CK Chunk 
SPT St21tdml Pencu,uio n Test DR Dri\•e Ring 
ST Shelby Tube 

MD Mu DcMity DS DircL·t Shc:u 
so. Solublt' SulfateS Con Con10lidu.i0ti 
SA Sie\'C' ,\n;ilysis El E:rp.miion Index 
HA Hydrometer R.V:i.J Rnis1:1nce Value 
SE S.uid f.quh"21C"nt Chi Soluble Chlorides 
Pl Plasticity Index Res pll &: Rc:sil1ivity 
CP C.Olb.psc Poccmial SD S:unplt Density 

z~ 
UJ ~ ti z >-O o c.. "£ 0 c:i:: 

I== ,.£ ~ ~i-, "' µ..I I== 0 

~~ Zc i-, 
UJ ~§ UJ u ~~ ~"' ....i Q ..e, 

UJ 3: c.. ::d < c.. Oi-, 
Z-2 ~ 5 

..... z >- ....i~ i:Q"' 
UJ ...Q Oo ~ ~8l :s f:: c..~ 

"' i:Q ::i:u Q 

18 Cal 

13 Cal 8.8 116.1 

41 Cal 

50/ 4" Cal 

50/ 5" Cal 13.2 112.6 OS 

~ t ~ 
\.:'."!! 

2160564.03 CI-IR.ISTIAN WHEELER. 
rNG I Nl'.r lll NG 

A-4 



LOG OF TEST BORING B-5 
Samele Tyee and Laboraton: Test Legend 

C.I Mochfied Ulifomi.l Sampler CK Chunk 
Si'T St.intbrd Pcnct~ion Test DR Drivc Ring 
ST ShdbyTuh< 

Date Logged: 5/ 11 / 2017 Equipment: Diedrich D-50 MD M:u: Dc-nsity DS Dirt'CtShc.i., 

Logged By: DJF Auger Type: 7 inch Hollow Stem 
so, Soluble Sulfuta Con Consolid.aion 
SA Sic\.'c An:alysis El E.x~nsion lnckx 

Existing Elevation: 73.0 feet Drive Type: I 40lbs/30 inches HA I lydromctcr R.V:i.l Rois1.ut('t" V:2:lue 
SE S.md Equi\":J.lrm Chi Soluble Chlorides 

Proposed Elevat ion: 70.0 feet Depth to Water: Unknown Pl Pl:a..niL'lty Index R<> pl-I&: Rtsisti,.~ty 

CP C.oll:z~ Potcnti.a.l SD Sm1plc Dcn.sity 

g (.? ,-l z~ 
l,:J 'ii t z >-

z 0 0 Oo i:.. 0 ~ 
,-l co i::: J: ~ ~~ 

V, i::: 0 
~ 0 S2 ~ SUMMARY OF SUBSURFACE CONDITIONS ~l z C' ~~ 

!--
~ >- l,:J l,:J .., ~ V, g: < :r: V, (based on U nified Soil Classification System) !-- ~ ,-l 

V, ~ Cl ..e, 
:> i:.. V, Ul :?: i:.. ::d <~ 0 ,-

i:.. ~ u z ..2 ~ 
,-l .... z >- co Vl r.:.l Oo =: ..... o '-1 ,-l V, l,:J~ ::> ~ ul < r.:.l Cl '-1 (.? ::> i:..~ V, co ~u Cl ,-l !--

0 

~ 
SC Artificial F ill (Qaf): Brown, damp, loose lo meclium dense, very fine- to 

- I- medium•grained, SANDY CLAY. 
. 

-~ 

~ 
Moist, medium dense. 19 Cal 

- I-

- I- . 
... SC O ld Par.die DCJ?OSits (Qoe) : Orangish·brown to brown, moist, medium dense, 21 Cal , . 

5-I- . . very fine- to medium-grained, CLAYEY SAND, mottled. .. 
- I- . ,. 

- ~ 

- I-

\ .. : ~· 
- I- .. 

34 C al 
10-I- . . .. . 

- I-
,.; 

/ CL Ardath Shale (fa): Yellowish·brown, moist, very stiff, SIL TY CLAY with sand, 
- I- / 

moderately weathered to 16 feel. 

% - L-

- I- ~ I 25 SPT 

15 - ~ / I 
- I- /~r Hard. - >-

SA ~/j - ~ Pl 
/ 50/S" SPT - >-

20-~ 
Boring terminated at 19 feet. No groundwater or seepage encountered. 

- -
- -
- -
- >-

25 - ~ 

- >-

- ~ 
- ~ 

- '-

30-~ 

Notes: ----

Symbol Legend LA JOLLA 8-l.OT SUBDIVTSTON 
~ Groundwater Level During Drilling 8280 CALLE DEL CLELO I~, 
'! Groundwoter Level After Drilling LA JO LLA, CALffORNIA 

~ 11 Apparent Secp:igc 
DATE: AUGUST 2017 JOB NO.: 2160564.03 CHR..ISTIAN WH[ELER.. 

* No S=plc Recovery [J\:G l s.:rrRING 

** Non-Representative Blow Count BY: 
frocks orescnrl 

SRO FIGURE NO.: A·5 



LOG OF TEST BORING B-6 
Date l ogged: 5/ 11 / 2017 Equipment: D iedrich D-50 

Logged By: DJf Auger Type: 7 inch 1-lollow Stem 

Exist ing Elevat ion: 79.0 feet Drive Type: I 40lbs/ 30 inches 

P roposcd Elevation: 93.0 feet Depth 10 Water: Unknown 

g 
z 

~ 0 
i== :r: < f-, ;,,. 

i:,.. w w ..J 
Cl w 

0 

- '--

- ..... 
- ~ 

- '--

5- ..... 
- '-

- ..... 
- '-

- '-

10 - ..... 
- '-

- L-

- ..... 
-~ 

15 - ~ 

- ..... 
- ..... 
-L-

- ..... 
20-..... 
--
--
--

25--

30-'--

Notes: 

* 
** 

" 0 
,-I 

u 
5:: 
i:.. 

~ 
" 
~ 

~ 
~ ~ 

IJ 
'.%: 
11111 

-1 

..J 
0 
~ 

~ ;,-, 
"' 
"' u 
"' ;::> 

si:: 

CL 

CH 

ML­
Cl 

SUMMARY OF SUBSURFACE CONDITIONS 
(based on Unified Soil C lassification System) 

Artificial Fill (Qaf): Brown, damp, loose to medium dense, very fi ne- 10 

medium-grai ned, CLAYEY SAND with brick and concrete debris. 

Old Para lie Deposits (Qoe): Brown to reddish-brown, moist, stiff to very stiff, 
SANDY C LAY. 
Expansion Index of 36 (low). 

Fine- LO coarse-grained at contact. 

Ardath Shale (Ta): Greenish-gray, moist, very st iff, SCLTY C LAY, highly 
weathered. 

light yellowish-brown to light gray, moist, very stiff, CLAYEY SCLT/SILTY 
CLAY, slightly weathered. 

Boring terminated al 15 feet . No groundwater or seepage encountered. 

Symbol Legend LA JOLLA 8-LOT SUBDTVISTON 
8280 CALLE DEL CIELO Groundwater U!'vel During Drilling 

Groundwater Level After Drilling 

App.rent Seepage 

No Sample Recovery 

Non·Reprcsenc.uive Dlow Count 
/rocks nr,-5entl 

DATE: 

BY: 

LA JOLLA, CALIFORNIA 

AUGUST2017 JOB NO.: 

SRD FIGURE NO.: 

c.J 
SPT 
ST 

MD 
so, 
SA 
HA 
SE 
Pl 
CP 

z~ Oo 
~~ 

~ g_ 
f-, ~ 

~ .§ 
W.!:> 
i:..~ 

32 

24 

19 

28 

Samele Tyec and LaboratO!)'. Test Legend 
Modified Ulifomia S2mplu CK Chunk 
StanWfd Penct~ion Trn DR Drive Ring 
Shclb)' Tube 

Mu Density DS OircaSk.u 
Solubk Sulfau-s Con Consolid.won 
SiC"YC' An:ilys:is El E.xp;i:nsion lndr::1 
Hydrometer R,V2l Resisunct V~lur 
S.ind Equivalent Chi Soluble Chloride. 
Pl:;a.stic;itv Index Rn pl-I & RCji.uivity 
Colb~ Potcntul SD S:unplc Ocn,ity 

w ~ 

~ 
z 

i:.. ~ 0 
~ ~;::- "' JJ.I i== Zc-w ~~ 

JJ.I V 
c; u 

..J Cl ..e, ,...~ 
i:.. ::a ;,-, :s ~ ~ ..J 

;::> OQ i.: wo~ 
"' =:I ::Eu Cl i:::: u~ 

Cal 10.9 115.2 

Cal 15.4 112.6 

SPT 

SPT 

·,~-r/8 

;,-, 
i:::: 
0 
f-, 
< 
~"' O i-, 

"°"' < JJ.I 
,-If-, 

SA 

EI 

CP 

SA 
PI 

2160564.03 C HR.ISTII\N W HC[LER. 
[NG l 'l ( (RINC 

A-6 



LOG OF TEST BORING B-7 
Samele Tree and Laboratoa Test Legend 

C.I Modified GlifomU !wnplcr CK Chunk 
Sl'T S1:indud Pencmuion To:1 DR Drive Ring 
ST ShdbyTubc 

Date Logged: 5/ 11/ 2017 Equipment: Diedrich D-50 MD M:u: Density DS Oir('(.'l S11car 

Logged By: DJf' Auger Type: 7 inch Hollow Stem 
504 Soluble Sulfates Con Consolid.u..ion 
SA Sieve An:tlysis El E'l!Xlnsion lnck-:1 

Exist ing Elevat ion: 78.0 feet Drive Type: H Olbs/ 30 inches HA Hydrometer R.V~I RC"isunce Value 
SE Smd Equiv:..lcnt Chi Soluble Chlorido 

Proposed Elevation: 80.0 feet Depth 10 Water. Unknown Pl Pl.uticity- tndcx Res pl-I & Resisti.\-ity 
CP Coll.apse POlcntial SD S)JT}pleDensity 

g 0 ,-j z- 1.1.l ~ 
z ;:,., 

0 0 Oo c.. ~ 0 c=: 
~ 

z ,-j i,:i i=~ ~ ~l- vi 

~§ 
0 

:::., 0 u 2; SUMMARY OF SUBSURFACE CONDI110NS < ... z c- l-
1=:: i ;:,., c=: ~ 1.1.l ~~ 1.1.l u < 

i:: < V) {based on Unified Soil C lassification System) l- ~ ,-j a..::, c:,: V> 
;:,. c.. V) 1.1.l ~ c.. :a<: V> l- < c.. 0 l-c.. ~ u z ..8 ~ 

,-j - z >- ,-j 2! 
ic ~ 1.1.l OQ c=: 1.1.l tj V) 1.1.l.,, 0 ::l8l .:s l-Cl 0 0 c..- c/1 ic 2! u a 

0 (ii C L Artificial Fill (Qal): Brown, dry, medium stiff, SANDY CLAY with concrete SA _._ /~, debris in the upper 2 feet. EI 
Expansion Index of 58 {Mcdiwn). J 504 _._ 

0/1 DS 
-~ <a Stiff. 14 Cal _._ 

:%1 5-._ ,__ 

_._ 

~ Cal 14 
-~ 

- ._ '~i 
- ~ 

~I C L O ld Para lie Deeosits (Qoe): Reddish-brown to brown, moist, very stiff to st iff, 
JO-._ 

SANDY CLAY, monled. 

- I-

SA 

~ 
38 Cal 15.0 117.4 

- I- PT 

- I-

~ - I-

15 - ~ ~ - ._ 

- ._ 
~ I 

- ._ ~~I 
/ F ine- to coarse-grained with gravels at comact. 

- ~ 
JYY ' Ardath Shale O:a): Yellowish-brown to light gray, moist, very stiff, CLAYEY MU 26 SPT 

20- ._ , __ .!._ 
CL SIL T/STLTY CLAY. 

I -- Boring terminated at 20 feet. No groundwater o r seepage encountered. 

--
- -
_._ 

25 - ._ 

_._ 

-<-

_._ 

_._ 

30-'-

Notes: ---

Symbol Legend LA JOLLA 8-LOT SUBDfVTSTON 

?. Groundwa[cr Level During Drilling 8280 CALLE DEL CLELO 

~ !' Groundwat<r Level After Drilling LA JOLLA, CALTFORNlA t ~ 

'' Apparent Setpage 
D ATE: AUGUST 2017 JOB NO.: 2 160564.03 C HR.IST IAN W HECLER 

* No Sample Recovery cr-.:c 1--.:rr 1u Nc 
** Non-Rcprcsenc.Ui\•C mow Count BY: 

frocks nrcse.m\ 
SRD FIGURE NO.: A-7 



LOG OF TEST BORING B-8 
Date Logged: 5/ J )/ 2017 Equipment: Diedrich D-50 

Logged By: DJF Auger T ype: 7 inch Hollow Stem 

Existing Elevation: 83.0 feet Drive T ype: l 40lbs/30 inches 

Proposed Elevation: 86.0 feet Depth to Water: Unknown 

g 

0 

-'-

-1-

-1-

s-~ 
-1-

JO-L... 

- 1-

- 1-

1s-~ 
-1-

-1-

20-'-

-L... 

-L... 

25-1-

--
--
--

30-'-

Notes: 

* 
** 

~
,· ·, 

. '/· 

,_J 

0 
i:,:i 

~ 
V, 

V, 

u 
V, 

;::, 

si:: 

SC 

SM 

~: SC 

SUMMARY OF SUBSURFACE CONDITIONS 
(based on Unified Soil C lassification System) 

Artificial Fill (Qaf): Brown, dry, loose to mediwn dense, very fine- to 
medium-grained, CLAYEY SA ND with gravels and concrete debris. 

Moist, medium dense. 

Brick debris at 5 feet. 

Old Paralic Deeosits (Qoe): Reddish-brown to brown, moist, dense, very fine­
to medium-grained, CLAYEY SAND/ SANDY C LAY. 

L ight brown, moist, dense, very fi ne-to medium-grained , SIL TY SAND. 

Reddish-brown to hghl gray, moist, dense, very fine- to medium-grai11cd, 
CLAYEY SAND. 

Boring terminated at 14.5 feet. No groundwater or seepage encountered. 

Symbol Legend LA JOLLA 8-LOT SUBDTV!Sl ON 
8280 CA LLE DEL C IELO Groundwater u,vd During Drilling 

Groundwater Level After Drilling 
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LOG OF TEST BORING B-9 
Date Logged: 5/ 11/ 2017 Equipment: Diedrich I).50 

Logged By: DJF Auger Type: 7 inch Hollow Stem 

Existing Elevation: 89.0 feet Drive Type: I 40lbs/30 inches 

Proposed Elevation: 93.0 feet Depth to Water: Unknown 
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SUMMARY OF SUBSUR FACE CONDITIONS 
(based on U nified Soil C lassi fi cation System) 

Topsoil: Brown, dry, loose, very fiue- to medium-grained, CLAYEY SAND, 
porous. 

Old Paralic Der2sits {Qop): Brown, moist, very stiff, SANDY CLAY, upper 
12" highly weathered, porous. 

Very stiff .. 

Orangish-browo, moist, medium dense, very fine- to medium-grained, CLAYEY 
SAND. 

Light brown to light orangish-brown, moist, dense, very fine- to medium-grained, 
SILTY SAND. 

Light brown, moist, dense, fine- to coarse-grained, POORLY GRADED SAND 
with silt. 

Boring terminated at 16.5 feet. No groundwater or seepage cncouniered. 

Symbol Legend LA JOLLA 8-l.OT SUBDTVISION 
8280 CALLE D EL C LELO Groundwater Level During Drilling 

Groundwater Level After Drilling 
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Appendix B 

Worksheet C.4-1: Categorization of Infiltration Feasibility 

Condition 



Appendix C: Geotechnical and Groundwater Investigation 

Worksheet C.4-1: Categorization of Infiltration Feasibility Condition 

Part 1 - Full Infiltration Feasibility Screening Criteria 
Would infiltration of the full design volume be feasible from a physical perspective without any 
undesirable conse uences that cannot be reasonabl miti aced? 

Criteria Screening Question 

1 

Is the estimated reliable infiltration rate below proposed facility locations 
greater than 0.5 inches per hour? The response to this Screening Question 
shall be based on a comprehensive evaluation of the factors presented in 
A end.ix C.2 and Appendix D. 

Provide basis: 

Yes No 

X 

An infiltration rate assessment has been performed for the soils beneath the area of the proposed on -
site storm water infiltration basins as presented in the Report of Geotechnical Infiltration Feasibility 
Study (CWE 2160564.03). The measured percolation rates were converted to infiltration rates using 
the Porchet Method. The City of San Diego Storm Water Standards BMP D esign Manual states that 
"a maximum factor of safety (FOS) of 2.0 is recommended for infiltration feasibility screening such 
that an artificially high factor of safety cannot be used to inappropriately rule out infiltration, unless 
justified." Using a FOS of 2.0, the average infiltration rate for the soils below the proposed storm 
water basins was 0.006 inches per hour. 

2 

Can infiltration greater than 0.5 inches per hour be allowed without 
increasing risk of geotechnical hazards (slope stability, groundwater 
mounding, utilities, or other factors) that cannot be mit igated to an 
acceptable level? The response to this Screening Question shall be based 

. . . . 

Provide basis: 

X 

An infiltration rate assessment has been performed for the subject site. Based on the underlying soil 
conditions and our recommendations presented in our report, we anticipate that infiltration greater 
han 0.5 inches per hour can be allowed without increasing risk of geologic hazards that cannot be 

mitigated to an acceptable level. 

Storm Water Standards 
Part 1: BMP Design 
Manual 

m~ oi s,11 o,,,., 

~ 
TnA~SP<IRl~T.QPI 
• STORM ll'ol.TCR 



Appendix C: Geotechnical and Groundwater Investigation 

Criteria Screening Question 

3 

Can infiltration greater than 0.5 inches per hour be allowed without 
increasing risk of groundwater contamination (shallow water table, storm 
water pollutants or other factors) that cannot be mitigated to an acceptable 
level? The response to this Screening Question shall be based on a 

Provide basis: 

Yes 

X 

No 

An infiltration rate assessment has been performed for the subject site. Based on the underlying soil 
conditions and our recommendations presented in our report, we anticipate that infiltration greater 
than 0.5 inches per hour can be allowed without increasing risk of groundwater contamination that 
cannot be mitigated to an acceptable level. The seasonal high groundwater table is estimated to be at 
greater than 30 feet below existing grades. 

4 

Can infiltration greater than 0.5 inches per hour be allowed without 
causing potential water balance issues such as change of seasonality of 
ephemeral streams or increased discharge o f contaminated groundwater to 
surface waters? The response to this Screening Question shall be based on . . . . 

Provide basis: 

X 

There does not appear to be a high risk of causing potential water balance issues such as change of 
seasonality of ephemeral streams or increased discharge of contaminated groundwater to surface 
waters by allowing infiltration greater than 0.5 inches per hour. 

Part 1 

If all answers to rows 1 - 4 are "Yes" a ful l infiltration design is potentially feasible. 
The feasibility screening category is Full Infiltration 

Result* If any answer from row 1-4 is "No", infiltration may be possible to some 
extent but would not generally be feasible or desirable to achieve a "full 
infiltration" design. Proceed to Part 2 

''To e comp ere using gar ere site in ormat1on an est pro ess10n ju gment cons1 enng t e e mition o 
MEP in the MS4 Permit. Additional test ing and/ o r studies may be required by City Engineer to substantiate 
findings. 

Storm Water Standards 
Part 1: BMP Design 
Manual ~ 

TA.I.JISPO~rl.MJN 
~ STOIIM lfA1£R 



Appendix C: Geotechnical and Groundwater Investigation 

- ... " ..... 1~• 
Part 2 - Partial Infiltration vs. No Infiltration Feasibility Screening Criteria 
Would infiltration of water in any appreciable amount be physically feasible without any 
negative consequences that cannot be reasonablv miti~ated? 

Criteria Screening Question 

5 

Do soil and geologic conditions allow for infiltration in any appreciable 
rate or volume? The response to this Screening Question shall be based 
on a comprehensive evaluation of the factors presented in Appendix C.2 
and Annendix D . 

Provide basis: 

Yes No 

X 

An infiltration rate assessment has been performed for the soils beneath the area of the proposed 
biofiltration basins as presented in the Report of Geotechnical Infiltration Feasibility Study (CWE 
2160564.03). The measured percolation rates were converted to infiltration rates using the Porchet 
Method. The City of San Diego Storm Water Standards BMP Design Manual states that "a maximum 
factor of safety (FOS) of 2.0 is recommended for infiltration feasibility screening such that an 
artificially high factor of safety cannot be used to inappropriately rule out infiltration, unless 
justified." Using a FOS of 2.0, an infiltration rate of 0.006 inches per hour can be used for the 
feasibility analysis fo r the proposed biofiltration basins. The estimated design infiltration rate is less 
than 0.01 inches per hour, which is not considered an appreciable rate or volume. 

6 

Can Infiltration in any appreciable quantity be allowed without 
increasing risk of geotechnical hazards (slope stability, groundwater 
mounding, utilities, or other factors) that cannot be mitigated to an 
acceptable level? The response to this Screening Question shall be based 
on a comprehensive evaluation of the factors presented in Appendix C.2. 

Provide basis: 

X 

An infiltration rate assessment has been performed for the subject site. Based on the underlying soil 
conditions and our recommendations presented in our report, we anticipate that infiltration in any 
appreciable quantity can be allowed without increasing risk of geologic hazards that cannot be 
mitigated to an acceptable level. 

C.2.2 The underlying old paralic deposits are not expected to be prone to hydro collapse, 
consolidation o r heave to a degree that cannot be mitigated. 
C.2.3 The underlying old paralic deposits are not expected to be prone to slope stability issues 
provided sound engineering recommendat ions and construction practices are followed. 
C.2.4 Vertical liners could be used to prevent lateral migration into nearby utility trenches. 
C.2.5 Groundwater mounding is not expected to be a concern. 
C.2.6 Wh ere biofiltration basins are located within 10 feet of a structure or retaining walls cut-off 
wall could be constructed around the perimeter of the basins. 

Storm Water Standards 
Part 1: BMP Design 
Manual 
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Criteria Screening Question 

7 

Can Infiltration in any app reciable quantity be allowed without posing 
significant risk for groundwater related concerns (shallow water table, 
storm water po llutants or other factors)? The response to this Screening 
Q uestion shall be based on a comprehensive evaluation of the factors 

resented in A end.ix C .3. 

Provide basis: 

Yes 

X 

No 

An infiltration rate assessment has been performed for the subject site. Based on the underlying soil 
conditions and our recommendations presented in our report, we anticipate that an infiltration rate 
of 0.006 inches per hour can be allowed without increasing risk of groundwater contamination that 
cannot be mitigated to an acceptable level. T he seasonal high groundwater table is estimated to be at 
greater than 30 feet below existing grades. 
C.3. 1 We have no knowledge of groun dwater or soil contamination onsite or down-gradient from 
the site. 
C.3.2 The seasonal high groundwater table is estimated to be at greater than 30 feet below existing 

grade. 
C.3 .3 No existing wellheads are known w ithin the vicinity of the subject site. 
C.3 .4 We have no knowledge of a previous industrial use. 

8 
Can infiltration be allowed without violating downstream water 
rights? The response to this Screening Q uestion shall be based on a 
com rehensive evaluation of the facto rs resented in A endix C.3. 

P rovide basis: 

X 

W.e did not perform a study regarding water rights. H owever, these rights are not typical in the San 
Diego area. 

Part 2 
Result'-· 

If all answers fro m row 1-4 are yes then partial infiltration design is potentially 
feasible. T he feasibility screening category is Partial Infiltration. 
If any answer from row 5-8 is no, then infiltration of any volume is considered to 
be infeasible within the drainage area. T he feasibility screening cat egory is N o 
Infiltration. 

Storm Water Standards 
Part 1: BMP Design 
Man ual 
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Appendix C 
Porchet Method- Percolation to Infiltration Conversion 

Spreadsheet 



Pere 

Test# 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Percolation to Infi ltration Rate Conversion (Porchet Method) 
La Jolla Shores Drive 

CWE 2160564.03 

Depth of Initial Initial Final 

Hole Height of W ater Final Water Water W ater Average 

Below pipe Depth Depth Height Height Head Tested 

Gravel Effective Existing Time above without without w ith w ith Change in Height Infiltrat ion 

Adjustment Radius Grade Interval surface correction correction correction correction head (inches) Rate 

Factor (inches) r (inches) (min.) lit (feet) (feet) (feet) (inches) H0 (inches) H1 (inches) AH HaVI! (inch/hour) 11 

0.47 3.5 60 30 0.25 1.88 1.89 40.44 40.32 0.12 40.38 

0.47 3.5 60 30 0.00 3.32 3.36 20.16 19.68 0.48 19.92 

0.47 3.5 60 30 0.33 3.71 3.72 19.44 19.32 0.12 19.38 

0.47 3.5 60 30 0.00 2.63 2.64 28.44 28.32 0.12 28.38 

0.47 3.5 60 30 0.00 2.78 2.79 26.64 26.52 0.12 26.58 

0.47 3.5 60 30 0.00 3.11 3.12 22.68 22.56 0.12 22 .62 

0.47 3.5 60 30 0.00 3.64 3.65 16.32 16.20 0.12 16.26 

0.47 3.5 60 30 0.00 2.67 2.68 27.96 27.84 0.12 27.90 

0.47 3.5 120 30 0.00 6.21 6.23 45.48 45.24 0 .24 45.36 

0.47 3.5 120 30 0.00 8.10 8.12 22.80 22.56 0.24 22.68 

0.47 3.5 131 30 3.00 10.60 10.66 39.80 39.08 0.72 39.44 

" Initial and final water depth without correction" are measurements taken from top of pipe if pipe is sticking out of ground (most cases) 

"Initial and final water height with correction" factors in the height of pipe above surface, and provides measurement of water above bottom of pipe 

If measurements are taken from grade "Height of pipe above surface" = 0 

Gravel Adjustment Factor: 

4-inch Diameter Pipe: 1.00 • No Gravel Used (No Caving) 

0.51 - 3/4 inch gravel with 8 inch diameter hole 

0.56 - 3/4 inch gravel with 7 inch diameter hole 

0.64 · 3/4 inch gravel with 6 inch diameter hole 

Porchet M ethod - Tested Percolation Rate Conversion to Tested Infil tration Rate 

t.H 60 r 

t.t (r+2H, .8 ) 

3- inch Diameter Pipe: 1.00 • No Gravel Used (No Caving) 

0.44 - 3/4 inch gravel with 8 inch diameter hole 

0.47 • 3/4 Inch gravel with 7 inch diameter hole 

0.51 - 3/4 inch gravel with 6 inch diameter hole 

11 = tested infiltration rate, inches per hour 

t.H = change in head over the time interval, inches 

t.t = time interval, minutes 

r = effective radius of test hole 

H avg = average head over the time interval, inches 

0.00 

0.04 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.02 

0.03 



June 6, 2016 

James and Tricia Riha 

cl o Beacham Construction 

405 Via deJ Norte 

La Jolla, California 92037 

Attention: Louis Beacham 

w 
CHRJSTIAN WHEELER. 

ENG I NEER.INC 

Subject: Report of Preliminary Findings and Recommendations 

CWE 2160564.02 

Proposed 8-Lot Residential Subdivision, 8303 La Jolla Shores Drive, La Jolla, California 

Ladies and Gentlemen: 

In accordance with the request of Louis Beacham, we have prepared this report to present preliminary 

geotechnical findings and recommendations for the subject project. 

PRELIMINARY SITE INFORMATION AND PROJECT DESCRIPTION 

The subject site is comprised of three adjacent residential lots identified as Assessor's Parcel Numbers 346-250-

08 through -10. The lot is located adjacent to and east of Calle Frescota and south of Calle dcl Cielo in the La 

Jolla Shores area of San Diego, California. The site currently supports a single-story, single-family residence 

with a garage, storage structures and ocher normally associated improvements. Topographically, the site 

ascends gently from west co east with an approximately SO-foot-high slope along the eastern margin of the 

site. 

We understand that the three existing parcels that comprise the subject site are to be subdivided to create a 

total of ± 8 residential parcels. We anticipate that each of the parcels will be developed to receive one-to two­

story single-family split level residences chat are of conventional, wood-frame and masonry construction. The 

structures will be supported by shallow foundations and incorporate on-grade concrete floor slabs. All the 

lots will also have swimming pools. Access to the new lots will be afforded by a new cul-de-sac that connects 

to Calle Del Cielo. Grading co accommodate the proposed improvements is expected to consist of cuts and 

fills of less than about 10 feet and 15 feet from existing site grades, respectively. Retaining wal ls up co about 

3980 Home Avenue -t San Diego, CA 92 105 + 6 19 - 550 - 17 00 + FAX 619-550-1 7 01 
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12 feet high are proposed. It is further anticipated that imported fill soils will be necessary to achieve 

proposed site grades. 

To assist in the preparation of this report, we were provided with a preliminary grading plan prepared by 

Christensen Engineering & Surveying, dated April 21, 2017. A copy of the plan was used as a base map 

for our Site Plan and Geologic Map, and is included herein as Plate No. 1. In addition, we reviewed our 

report prepared for the subject site titled "Report of Geologic Reconnaissance, Proposed Residential 

Subdivision", dated January 9, 2017 (CWE 2160564.01). 

PRELIMINARY FINDINGS 

SUBSURFACE CONDITIONS 

GEOLOGIC SETilNG AND SOIL DESCRIPTION: The subject site is located in the Coastal Plains 

Physiographic Province of San Diego County. Based upon the findings of our subsurface explorations and 

review of readily available, pertinent geologic and geotechnical literature, it was determined that the project 

area is generally underlain by artificial fill, topsoil, Quaternary-age old paralic deposits, and Tertiary age 

sedimentary deposits of the Ardath Shale. A site plan and geotechnical map, which depicts the location 

of our borings, is included herein as Plates No.1. The boring logs are provided in Appendix A of this 

report. The materials encountered in the subswface explorations are described below: 

ARTIFICIAL FILL (Qaf): A surficial veneer of man-placed caps much of the central and western 

portions of the site and also within the area of a relatively level, graded pad area within the 

northeast portion of the site. As encountered in our exploratory borings, the artificial fill extended 

a maximum depth of about 9 feet from existing grade (Borings B-7 and B-8). Deeper fill soils may 

exist in areas of the site not investigated. The fill materials generally consisted of brown, loose to 

medium dense, dry to moist, clayey sand {SC}. The artificial fill was judged to have a medium 

expansion potential (EI between 51 and 90). 

TOPSOIL: An approximately 1-foot-thick layer of topsoil was encountered in Boring B-9. Where 

not removed by previous site grading, a similar veneer of topsoil is expected across other areas of 
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the site not investigated. The encountered topsoil consisted of brown, dry, loose, silty sand (SM). 

The topsoil was judged to have a low expansion potential {El between 21 and 50). 

OLD PARALIC DEPOSITS (Qop): Quaternary-age old paralic deposits were encountered 

underlying the surficial soils (topsoil and artificial fill) or at grade throughout the site. These soils 

generally consisted of brown, orangish-brown, reddish-brown, light gray, and light brown, clamp 

to moist, interbedded, stiff, sandy day (CL), medium dense silty and sand (SM) and clayey sand 

(SC), and dense poorly graded sand with silt (SP-SM) and clayey sand/sandy clay (SC/CL). In 

addition, some of the near surface, old paralic deposits were found to be loose to medium dense. 

The sandy portions of the old paralic deposits (SM and SP-SM) were judged to have a very low to 

low expansion potential (EI between O and 50), whereas the clayey old paralic deposits (CL and 

SC/CL) were judged to have a low to medium expansion potential (EI between 51 and 90). 

ARDA TH SHALE (Ta): Tertiary-age sedimentary deposits of the Ardath Shale underlie the old 

paralic deposits across the site and crop out along the engineered slope along and adjacent to the 

site's eastern perimeter. These soils generally consisted of light yellowish-brown, greenish-gray and 

light gray, moist, very stiff to hard, silty clay (CL), clayey silt (ML}, and clayey silt/silty clay 

(ML/CL). These formational deposits were judged to have a medium to high expansion potential 

(EI between 51 and 130). 

GROUNDWATER: In general, no groundwater or major seepage was encountered in our subsurface 

explorations. 

PRELIMINARY CONCLUSIONS 

In general, it is our professional opinion and judgment that the subject property is suitable for the 

construction of the proposed residential subdivision and associated improvements provided the 

recommendations presented herein are implemented. The main geotechnical conditions affecting the 

proposed project consist of potentially compressible artificial fill, topsoil and portions of the upper, old 

paralic deposits, cut/fill transitions across proposed building pads, and expansive soils. These conditions 

are discussed hereinafter. 
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The site is underlain by potentially compressible artificial fill, topsoil, and old paralic deposits. As 

encountered in our borings the artificial fill underlies the west-central portion of the site, and extends to 

a maximum depth of about 9 feet from existing grade (Borings B-7 and B-8}. Deeper fill soils and topsoil 

may exist in areas of the site not investigated. Relatively shallow layers of potentially compressible 

topsoil and old paralic deposits were also encountered. It is estimated that these materials do not exceed 

about 2 feet in thickness. The fill soils, topsoil, and potentially compressible, upper old paralic deposits 

are considered unsuitable, in their present condition, for the support of settlement sensitive 

improvements. It is recommended that these materials be removed and replaced as compacted fill in 

areas to receive settlement sensitive improvements and new fills. 

The removal and recompaction of existing loose surficial soils as well as the proposed grading will result 

in cut/fill transition areas under some of the proposed structures and associated improvements. This 

configuration may result in differential settlements due to the potential of fill soils and native materials 

to settle differently. In order to mitigate this condition, it is recommended that the cut portions of the 

lots be undercut as described hereinafter. 

Some of the anticipated foundation soils are moderately to highly expansive (EI between 51 and 130). 

Select grading is recommended to mitigate this condition. 

The following foundation recommendations should be considered preliminary, and may require 

revisions aher the results of laboratory tests currently being performed are analyzed. 

PRELIMINARY RECOMMENDATIONS 

GRADING AND EAR1HWORK 

GENERAL: All grading should conform to the guidelines presented in the current edition of the 

California Building Code, the minimum requirements of the City of San Diego, and the recommended 

Grading Specifications and Special Provisions attached hereto, except where specifically superseded in the 

text of this repon or our Repon of Preliminary Geotechnical Investigation, which will be provided under 

separate cover. 
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PREGRADE MEETING: It is recommended that a pregrade meeting including the grading contractor, 

the client, and a representative from Christian Wheeler Engineering be performed, to discuss the 

recommendations of this report and address any issues that may affect grading operations. 

OBSERVATION OF GRADING: Continuous observation by the Geotechnical Consultant is 

essential during the grading operation to confirm conditions anticipated by our investigation, to allow 

adjustments in design criteria to reflect actual field conditions exposed, and to determine that the grading 

proceeds in general accordance with the recommendations contained herein. 

CLEARING AND GRUBBING: Site preparation should begin with the removal of existing 

improvements slated for demolition. The resulting debris and any existing vegetation and other 

deleterious materials in areas to receive proposed improvements or new fill soils should be removed 

from the site. 

SITE PREPARATION: It is recommended that existing potentially compressible soils underlying the 

proposed structures, associated improvements and new fills be removed in their entirety. Based on our 

findings, the maximum removal depth is about 9 feet below existing grade (Borings B-7 and B-8). Deeper 

removals may be necessary in areas of the site not investigated or due to unforeseen conditions. Lateral 

removals limits should extend at least 5 feet from the perimeter of the structures, associated 

improvements and new fills or equal to removal depth, whichever is more. No removals are 

recommended beyond property lines. All excavated areas should be approved by the geotechnical 

engineer or his representative prior to replacing any of the excavated soils. The excavated materials can 

be replaced as properly compacted fill. 

UNDER.CUT: Native soils within 3 feet from finish pad grade should be undercut. The undercut 

material may be replaced as compacted fill. In areas where footings deeper than the minimum 

recommended undercut are proposed, undercuts extending to a minimum depth of 1 foot below the 

bottom of the footing or retaining wall key are recommended. The removals and undercuts should be 

performed in such a way as to provide for a continuous contact between the fill and native soils that 

drains away from the proposed structures, and avoids adjacent zones with different undercut depths that 

may impair subsurface drainage. 
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SELECT GRADING: It is recommended that moderately to highly expansive soils (EI between 51 and 

130) within 5 feet from finish pad grade be mixed with low expansive on-site soil or imported (EI 

between 21 and 50) to create a low expansive mix for use as structural fill. 

IMPORTED FILL SOIIS: Imported fill soils should consist of clayey and/ or silty sands that have a 

low expansion potential (EI between 21 and 50), relatively high strength, and relatively low permeability 

characteristics. At least 72 hours will be necessary to perform necessary laboratory test to approve an 

import source. 

PROCESSING OF FILL AREAS: Prior to placing any new fill soils or constructing any new 

improvements in areas that have been cleaned out to receive fill, the exposed soils should be scarified to a 

depth of 12 inches, watered thoroughly, and compacted to at least 90 percent relative compaction. In 

areas to support fill slopes, keys should be cut into the competent supporting materials. The keys 

should be at least 10 feet wide, and be sloped back into the hillside at least 2 percent. The keys should 

extend at least 1 foot into the competent supporting materials. Where the existing ground has a slope of 

5:1 (horizontal to vertical) or steeper, it should be benched into as the fill extends upward from the 

keyway. 

Fill SLOPES: Fill slopes should be compacted by back-rolling with a sheepsfoot compactor at vertical 

intervals not exceeding four feet in vertical dimension as the fill is being placed. The face of fill slopes 

constructed at a 2:1 (horizontal to vertical) or flatter inclination should also be track-walked when the 

slope is completed. As an alternative, fill slopes can be overf"illed by at least three feet and cut back to the 

compacted core at the design finish contour. 

COMP ACTION AND METHOD OF FILLING: In general, all structural fill placed at the site should 

be compacted to a rdative compaction of at least 90 percent of its maximum laboratory dry density as 

determined by ASTM Laboratory Test D1557. Fills should be placed at or slightly above optimum 

moisture content, in lifts 6 to 8 inches thick, with each lih compacted by mechanical means. Fills should 

consist of approved earth material, free of trash or debris, roots, vegetation, or other materials determined 

to be unsuitable by the Geotechnical Consultant. Fill material should be free of rocks or lumps of soil in 

excess of three inches in maximum dimension. 
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Utility trench backfill within 5 feet of the proposed structure and beneath all concrete flatwork or 

pavements should be compacted to a minimum of 90 percent of its maximum dry density. 

SURF ACE DRAINAGE: The drainage around the proposed improvements should be designed to 

collect and direct surface water away from proposed improvements toward appropriate drainage 

facilities. Rain gutters with downspouts that discharge runoff away from the structure and the top of 

slopes into controlled drainage devices are recommended. 

The ground around the proposed improvements should be graded so that surface water flows rapidly 

away from the improvements without ponding. In general, we suggest that the ground adjacent to 

structures be sloped away at a minimum gradient of 2 percent. For densely vegetated areas where runoff 

can be impaired should have a minimum gradient of 5 percent for the first 5 feet from the structure is 

suggested. It is essential that new and existing drainage patterns be coordinated to produce proper 

drainage. Pervious hardscape surfaces adjacent to structures should be similarly graded. 

Drainage patterns provided at the time of construction should be maintained throughout the life of the 

proposed improvements. Site irrigation should be limited to the minimum necessary to sustain landscape 

growth. Over watering should be avoided. Should excessive irrigation, impaired drainage, or unusually 

high rainfall occur, zones of wet or saturated soil may develop. 

TEMPORARY CONSTRUCTION SLOPES: A temporary cut slopes up to about 12 feet in height 

will be necessary for the construction of proposed structures. Temporary cut slopes may be constructed 

vertically for the lower 4 feet (including footing excavation) and at a continousl:1 (horizontal to vertical) 

inclination thereafter. All temporary slopes should be observed by the engineering geologist during 

grading to ascertain that no unforeseen adverse conditions exist. No surcharge loads such as adjacent 

building foundations, soil or equipment stockpiles, vehicles, etc. should be allowed within a distance 

from the top of temporary slopes equal to half the slope height. 

It should be noted that the contractor is solely responsible for designing and constructing stable, 

temporary excavations and may need to shore, slope, or bench the sides of trench excavations as 

required to maintain the stability of the excavation sides. The contractor's "competent person", as 

defmed in the OSHA Construction Standards for Excavations, 29 CFR, Part 1926, should evaluate the 
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soil exposed in the excavations as part of the contractor's safety process. Temporary cut slopes should 

be constructed in accordance with the recommendations presented in this section. In no other case 

should slope height, slope inclination, or excavation depth, including utility trench excavation depth, 

exceed those specified in local, state, and federal safety regulations. 

FOUNDATIONS 

GENERAL: Based on our findings and engineering judgment, the proposed structures and associated 

improvements may be supponed by conventional shallow continuous and isolated spread footings. The 

following recommendations are considered the minimum based on the anticipated soil conditions, and 

are not intended to be lieu of structural considerations. All foundations should be designed by a 

qualified engineer. 

DIMENSIONS: Spread footings supporting the proposed structures should be embedded at least 18 

inches below lowest adjacent finish pad grade. Spread footings supporting the proposed light exterior 

improvements should be embedded at least 12 inches below lowest adjacent finish pad grade. Continuous 

and isolated footings should have a minimum width of 12 inches and 24 inches, respectively. Retaining 

wall footings should be at least 18 inches deep and 24 inches wide. 

BEARING CAP ACI1Y: Spread footings supporting the proposed structures may be designed for an 

allowable soil bearing pressure of 2,500 pounds per square foot (psf). This value may be increased by 600 

pounds per square foot for each additional foot of embedment and 400 pounds per square foot for each 

additional foot of width up to a maximum of 4,000 pounds per square foot. Spread footings supporting the 

proposed light exterior improvements may be designed for an allowable soil bearing pressure of 2,000 

pounds per square foot (psf). These values may be increased by one-third for combinations of temporary 

loads such as those due to wind or seismic loads. 

FOOTING REINFORCING: Reinforcement requirements for foundations should be provided by the 

structural designer. However, based on the expected soil conditions, we recommend that the minimum 

reinforcing for continuous footings consist of at least 2 No. 5 bars positioned near the bottom of the 

footing and 2 No. 5 bars positioned near the top of the footing. 
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LATERAL LOAD RESISTANCE: Lateral loads against foundations may be resisted by friction between 

the bottom of the footing and the supporting soil, and by the passive pressure against the footing. The 

coefficient of friction between concrete and soil may be considered to be 0.30. The passive resistance may 

be considered to be equal to an equivalent fluid weight of 300 pounds per cubic foot. These values are 

based on the assumption that the footings are poured tight against undisturbed soil. Ha combination of the 

passive pressure and friction is used, the friction value should be reduced by one-third. 

PROPOSED SWIMMING POOLS: Foundation recommendations for the proposed swimming pools 

will be provided on an individual basis after grading is performed. However, it is recommended that the 

proposed swimming pools be founded on old paralic deposits or Ardath Shale. 

FOUNDATION EXCAVATION OBSERVATION: All footing excavations should be observed by 

Christian Wheeler Engineering prior to placing of forms and reinforcing steel to determine whether the 

foundation recommendations presented herein are followed and that the foundation soils are as anticipated 

in the preparation of this report. All footing excavations should be excavated neat, level, and square. All 

loose or unsuitable material should be removed prior to the placement of concrete. 

SETTLEMENT CHARACTERISTICS: The anticipated total and differential settlement is expected to 

be less than about 1 inch and 1 inch over 40 feet, respectively, provided the recommendations presented 

in this report are followed It should be recognized that minor cracks normally occur in concrete slabs 

and foundations due to concrete shrinkage during curing or redistribution of stresses, therefore some 

cracks should be anticipated Such cracks are not necessarily an indication of excessive vertical 

movements. 

EXPANSIVE CHARACTERISTICS: Provided select grading as recommended herein is performed, 

the prevailing foundation soils are assumed to have a low expansive potential (EI between 21 and 50). 

The recommendations within this report reflect these conditions. 

FOUNDATION PLAN REVIEW: The final foundation plan and accompanying details and notes should 

be submitted to this office for review. The intent of our review will be to verify that the plans used for 

construction reflect the minimum dimensioning and reinforcing criteria presented in this section and that 

no additional criteria are required due to changes in the foundation type or layout. It is not our intent to 
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review structural plans, notes, details, or calculations to verify that the design engineer has correctly 

applied the geotechnical design values. It is the responsibility of the design engineer to properly 

design/ specify the foundations and other structural elements based on the requirements of the structure 

and considering the information presented in this report. 

SEISMIC DESIGN FACTORS 

The seismic design factors applicable to the subject site are provided below. The seismic design factors 

were determined in accordance with the 2016 California Building Code. The site coefficients and 

adjusted maximum considered earthquake spectral response acceleration parameters are presented in the 

following Table I. 

TABLE I: SEISMIC DESIGN FACTORS 

Site Coordinates: Latitude 32.857° 
Longitude -117.251° 

Site Class D 
Site Coefficient Fa 1.0 
Site Coefficient Fv 1.5 
Spectral Response Accele~tion at Short Periods Ss 1.305 g 
Spectral Response Acceleration at 1 Second Period S1 0.507 g 

SMS=FaSs 1.305 g 

SM1=FvS1 0.760 g 

Sos=2/3*SMS 0.870 g 

S01=2/3*SM1 0.507 g 

Probable ground shaking levels at the site could range from slight to moderate, depending on such 

factors as the magnitude of the seismic event and the distance to the epicenter. It is likely that the site 

will experience the effects of at least one moderate to large earthquake during the life of the proposed 

improvements. 

ON-GRADE SLABS 

GENERAL: It is our understanding that the floor system of the proposed structures will consist of a 

concrete slab. The following recommendations are considered the minimum slab requirements based on 

the soil conditions and are not intended in lieu of structural considerations. These recommendations 

~ assume that the site preparation recommendations contained in this report are implemented. 



CWE 2160564.02 June 6, 2017 PageNo.11 

INTERIOR FLOOR SLABS: The minimum slab thickness should be 4 inches (actual) and the slab 

should be reinforced with at least No. 3 bars spaced at 18 inches on center each way. Slab reinforcement 

should be supported on chairs such that the reinforcing bars are positioned at mid-height in the floor 

slab. The slab reinforcement should extend down into the perimeter footings at least 6 inches. 

UNDER-SLAB VAPOR RETARDERS: Steps should be taken to minimize the transmission of 

moisture vapor from the subsoil through the interior slabs where it can potentially damage the interior 

floor coverings. Local industry standards typically include the placement of a vapor retarder, such as 

plastic, in a layer of coarse sand placed directly beneath the concrete slab. Two inches of sand are 

typically used above and below the plastic. The vapor retarder should be at least 15-mil Stegowrap® or 

similar material with sealed seams and should extend at least 12 inches down the sides of the interior and 

perimeter footings. The sand should have a sand equivalent of at least 30, and contain less than 10% 

passing the Number 100 sieve and less than 5% passing the Number 200 sieve. The membrane should be 

placed in accordance with the recommendation and consideration of ACI 302, "Guide for Concrete 

Floor and Slab Construction" and ASTM E1643, "Standards Practice for Installation of Water Vapor 

Retarder Used in Contact with Earth or Granular Fill Under Concrete Slabs." It is the flooring 

contractor's responsibility to place floor coverings in accordance with the flooring manufacturer 

specifications. 

EXTERIOR CONCRETE FLA TWORK: Exterior concrete slabs on grade should have a minimum 

thickness of 4 inches and be reinforced with at least No. 3 bars placed at 18 inches on center each way 

(ocew). Driveway slabs should have a minimum thickness of 5 inches and be reinforced with at least No. 

4 bars placed at 12 inches ocew. Driveway slabs should be provided with a thickened edge a least 12 

inches deep and 6 inches wide. All slabs should be provided with weakened plane joints in accordance 

with the American Concrete Institute (ACI) guidelines. Special attention should be paid to the method 

of concrete curing to reduce the potential for excessive shrinkage cracking. It should be recognized that 

minor cracks occur normally in concrete slabs due to shrinkage. Some shrinkage cracks should be 

expected and are not necessarily an indication of excessive movement or structural distress. 
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EAR1HRETAINING WALLS 

FOUNDATIONS: Foundations for any proposed retaining walls should be constructed in accordance 

with the foundation recommendations presented previously in this report. 

PASSIVE PRESSURE: The passive pressure for the anticipated foundation soils may be considered to 

be 300 pounds per square foot per foot of depth. The upper foot of embedm.ent should be neglected 

when calculating passive pressures, unless the foundation abuts a hard surface such as a concrete slab. 

The passive pressure may be increased by one-third for seismic loading. The coefficient of friction for 

concrete to soil may be assumed to be 0.30 for the resistance to lateral movement. When combining 

frictional and passive resistance, the friction should be reduced by one-third 

ACTIVE PRESSURE: The active soil pressure for the design of "unrestrained" and "restrained" earth 

retaining structures with level backfill may be assumed to be equivalent to the pressure of a fluid 

weighing 43 and 62 pounds per cubic foot, respectivdy. These pressures do not consider any other 

surcharge. If any are anticipated, this office should be contacted for the necessary increase in soil 

pressure. These values are based on a drained backfill condition. 

Seismic lateral earth pressures may be assumed to equal an inverted triangle starting at the bottom of the 

wall with the maximum pressure equal to 10.SH pounds per square foot (where H = wall height in feet) 

occurring at the top of the wall. 

WATERPROOFING AND W All DRAINAGE SYSTEMS: The need for waterproofing should be 

evaluated by others. If required, the project architect should provide {or coordinate) waterproofing 

details for the retaining walls. The design values presented above are based on a drained backfill 

condition and do not consider hydrostatic pressures. Unless hydrostatic pressures are incorporated into 

the design, the retaining wall designer should provide a detail for a wall drainage system. Typical 

retaining wall drain system details are presented in Plate No. 2 of this report for informational purposes. 

Additionally, outlets points for the retaining wall drain system should be coordinated with the project 

civil engineer. 
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BACKFILL: Retaining wall backfill soils should be compacted to at least 90 percent relative compaction. 

Expansive or clayey soils should not be used for backfill material. The wall should not be backfilled until 

the masonry has reached an adequate strength. 

CLOSURE 

If you have any questions after reviewing this letter, please do not hesitate to contact this office. This 

opportunity to be of professional service is sincerely appreciated. 

Respectfully submitted, 

;J{j~ 
Daniel B. Adler, RCE #36037 
ec: : lb@beachamconstruction.com 

paul@alcombenton.com 
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NOTES AND DETAILS 
GENERAL NOTES: 

t) 11--!E NEED FOR WATERPROOFING SHOULD BE EVALUATED BY OTHERS. 
2) WATERPROOFING TO BE DESIGNED BY OTHERS (CWE CAN PROVIDE A DESIGN JF REQUESTED). 
3) EXTEND DRArNTO SUITABLE DISCHARGE POfN"f PER C!VlL ENGCNEER. 

DETAILS: 
_ 4} _00 NOT CONNECT SURFACE DRA IN TO_SJ}BDllAIN SYSTEM,,.,,_. =----=c==-= 

4-INCH PERFORATED PVC PIPE ON T OP OF FOOTING, HOLES 
POSITTONED DOWNWARD (SOR 35, SCHEDULE 40, OR EQUIVALENT). 

Y. INCH OPEN-GRADED CRUSHED AGGREGATE. 

GEOFARBRJC WRAPPED COMPLETELY AROUND ROCK. 

PROP ERL y COMPAC l'ED BACKFTLL sorr... 
WALL DRAINAGE PANELS (MIRADRAJN OR EQUrYALEN1) 
PLACED PER MANUFACTURER'S REC'S. 

© 
0 

UN DERLAY SUBDIWN WITH AND CUT FABRIC BACK FROM 
DRAINAGE PANELS ANO WRAP FABRIC AROUND PIPE. 
COLLECTION DRAIN (r0TAL DRAIN OR EQUIVALEN1) 
LOCATED AT DASE O F WALL DRA1NAGE PANEL PER 
MANUFACfURER'S RECOMMENDA"llONS. 

LA J OLLA 8-LOT SUBDIVISION 
8280 CALLE DEL C!ELO 

~ CANTILEVER RET AJNING WALL 
DRAINAGE SYSTEMS DATE: 

BY: 

JUNE 2017 
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LA JOLLA, CAUFORNIA 

JOB NO.: 2160564.02 

PLATE NO.: 2 
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CHRISTIAN WHEELER 
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LOG OF TEST BORING B-1 
Date Logged: 5/ 11/ 2017 Equipment: Diedrich D-50 
Logged By: DJF Auger Type: 8 inch Solid Flight 
Existlllg Elevation: 100.0 fm Drive Type: l 40lbs/30 inches 
Proposed Elevation: I 10.0 feet Depth to Water: Unknown 
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SM 

SM­
SP 

4• ol AC. 

SUMMARY OF SUBSURFACE CONDITIONS 
(based on Unified Soil C lassification System) 

O ld Paralic Deposits (Qop) : Light brown 10 yellowish-brown, damp, stiff, 
SANDY CLAY, mottled, upper 3' modcr.uely weathered, porous. 

Brown to reddish-brown, moist. 

Light brown, moist, medium dense, very fine· to medium-grained. CLAYEY 
SAND with gravels. 

Light brown, moist, medium dense, very fine- to medium-grained, Sil.TY SAND 
with trace gravels, monled. 

light brown to black, moist, dense, very fine- to coarse-grained, POOR.LY 
GRADED SAND with silt. 

Boring terminated at 19.5 feet. No growidwater or seepage encountered. 

Symbol Legend LA JOLLA 8-LOT SUBDJVISJON 
Groundw:uer u,vcl During Drilling 8280 CALLE DEL C!ELO 
Groundwoter Level After Drilling LA JOLLA, CALIFORNIA 

App:trent Seel"'lle 
DATE: JUNE2017 JOB NO.: 

No Sunple Recovery 

Non-lleprescnt1tive Blow Count BY: SRD FIGURE NO.: /rocks nrcscntl 

Sample TyPC and Laboratory Test Legen d 
c.J Modified c.JifomaSunpkr CK Ch=k 
SPT St.ind.ird Pcnctr.uion Tm DR Dri,·e Rj0 g 
ST Shelby Tub< 

MD Mu Density 
SO< Soluble Sulfates 
S/\ Sie,·e An2lysi1 
HA Hydrometer 
SE Sandf.quh..Jcm 
Pl Pwticitylnda 
CP C.011:apsc Poc cnU.11 

Ii 

18 C ol , 

14 SPT 

27 Cal 

16 Cal 

28 Cal 

57 r., 

2160564.02 

A-I 

DS Dircc,Shc-:u-
Con Consoljduion 
El Exp•union lndr:r 
R-V.i.1 RnitUMt V:al~ 
Chi Soluble Chlorides 
Ro pH&. Rcsi.sti,-ity 
SD S:unple Density 

78 t ~ 
I.:!! 

CHRISTIAN WHEaEll 
[ NC I N[(RING 
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LOG OF TEST BORING B-2 
Date Logged: 5/ 11/2017 Equipment: D iedrich D-50 

Logged By: DJF Auger Type: 8 inch Solid Flight 

Existing Elevation: 108.0 feet Drive Type: 140lbs/30 inches 

Proposed Elevation: 111.0 feet Depth to Water. Unknown 
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u ~ SUMMARY OF SUBSURFACE CONDITIONS 

5: >- (based on U nified Soil Cl:issification System) Vl 

""' Vl 

~ u en 
c., ;:, 

3" of AC'.. 

,// 
C L O ld P:iralic Deposits (Qop): Dark brown, moist, stiff, SANDY CLAY, 

monled, upper 2' weathered with rootlru. 
/ 

CL Light orangish-brown to lighc gray. 

'0/ 

~ 

~ 
SC Light brown, moist, medium dense, very fine- to medium-grained, CLAYEY 

SAND with trace gravels. 

imri SM Light yellowish-brown, damp, medium dense, very line- to medium-grained, 
VERY S[L TY SAND with 1.nec gr:wels. 

Boring terminated at 11.5 feet. No groundw:tter or seepage eocouotcred. 

Symbol Legend LA JOLLA 8-LOT SlIBDMSION 
8280 CAl.l..E DEL CIELO 

LAJOLl.A, CALIFORNIA 
Croundwo<er Level Durmg Drilling 

Grouodw:1ter Lc-·cl Aher Drilling 

App."cnt Sc,,p,ge 
DATE: JUNE 2017 JOB NO.: 

Sample Type and Laboratory Test Legend 
Ct! Modified C.liforru:i Smipkr CK Chunk 
Sl'T St>ncbrd Pcnmaiion Trn DR Drivo R;ns 
ST ShtlbyTubt 

MD M.uDcnsity OS Di=S!1<>t 
SO< SolubkSulf.,,.. Coo Coasolidmon 
SA S.CvcAn:J)-,.i, El Es~~ionlntb 
HA r I ydromctc.r R.Val Rcsistl.Acc Va.lw: 
SE s.od Eqwnl<m Chi Soluble Chlorides 

Pl Pbnicity Inda Ra pH & Rai•ivity 
Cl' Colup,e P0tmw SD 5=pl,O.mity 
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2160564.02 CHR.ISTIAN WHITLER. 
[t-: G I NUR I NC No Sample Recovery 

Non-Rcprcscnr:uive lllow Count BY: SRD FIGURE NO.: A-2 
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LOG OF TEST BORING B-3 
Date Logged: 

Logged By: 

Existing Elevation: 

Proposed Elevation: 

g 

/ ~ CL 

1.,-. 

~ 

SM 

SP­
SM 

5/1 1/2017 Equipment: Diedrich D-50 

DJF Auger Type: 8 inch Solid Flight 

111.0 feet Drive Type: l 40lbs/30 inches 

119.0 feet Depth to Water. Unknown 

SUMMARY OF SUBSURFACE CONDITIONS 
(based on Unified Soi.I C lassific:ition System) 

O ld Paro. lie Deposits (Qop): Dark brown, damp, loose, SANDY CLAY, 
monled, upper 2' moderately we.uhcred. 

Light yellowish-brown, moist, medium dense, very fine- to mediwn-gr:uned, 
CLAYEY SAND. 

Light yellowish-brown, moist, medium dense, very line- to mediwn-gr:uned, 
VERY SIL TY SAND. 

Light gray, damp, medium dense, very line- 10 mediwn-grained, POORLY 
GRADED SAND with silt and gravels. 

Gravel/cobble bed •t 16 to 17 feeL 

Boring terminated at 17 feet. No groundwater or seepage encountered. 

Notes: ---

• 

Symbol Legend 
Groundw,icr Level During Drilling 

Groundw,tcr Le<cl Ahr Drilling 

A ppo.rcnt Sccp,gc 
DATE: 

LA JOLLA 8-LOT SUBDTVISION 
8280 CALL£ DEL CrELO 

LAJOLLA, CALIFORNIA 

JUNE 2017 JOB NO.: 

Sample Type :md L:iboratory Test Legend 
c.l Modified C,J1fomt1S,mplcr CK Chunk 
Sl'T Stand,nl Pcnctraioo Ttst DR Dn« Rine 
ST Shelby Tub< 

MD 
~ 
SA 
Hh 
SE 
Pl 
CP 

28 

39 

25 

50/5" 

50/1" 

M:l., Density 
Solubk Sulf.,,c, 
SiCTe ruulyUI 
Hydromnrr 
S,nd Equ;.,,Jau 
Pl.»1Ki1y Inda 
Colbpso Pcxcnwl 

C:il 

Cal 

C:il 

c:i.1•• 

- ,-

2160564.02 

DS Dirr:ct Sl1c.u 
Coe, Consol.i..Jon 
El &p:umon lndcr 
R.V.J Rc:sis1;m« V:,Juc 
Clol Soluble Chlorides 
Re pH It Roi<1;vity 
SD S=p!,0.mity 
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C HR.ISTI/\N WHEO...ER. 
f.NG l 1 EER.lN G 

No S=iplc Recovery 

Nuu·RcprQC.OC.U-ivc nlow Count 
/rocks or=m) 

BY: SRD FIGURE NO.: A-3 
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LOG OF TEST BORING B-4 
Date Logged: 5/ 11/2017 Equipmem: Diedrich D-50 

Logged By: DJF Auger Type: 8 inch Solid Flight 

Existing Elevatjon: 82.0 feet Drive Type: H Olbs/30 inches 

Proposed Elevation: 74.0 feet Depth to W 2tcr: Unknown 
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4" of Ar 

SUMMARY OF SUBSURFACE CONDITIONS 
(based on Unified Soil Classification System) 

Old Par:ilic Deposits (Qop): Brown to reddub-brown, dry, loose to mediwn 
dense, very lini,. to medium-grained, CLAYEY SAND, monled, upper 2' highly 
weathered. 

Moist, mediwn dense. 

Light brown, moin, medium dense, very fine- to mcruum-graincd, SILTY SAND. 

Lii;ht brown to lii;ht grayish-brown, dense, fine- to co:usi,.gr:uned, Sll.. TY SAND 
with clay, mottled. 

Ardath Shale (Ta) : Light yellowish-brown, moist, hard, CLAYEY SrL T with 
s2nd. 

Boring termjnated at 19 feet. No groundwater or seepai;e cncownered. 

Symbol Legend LAJOLLA 8-LOT SUBDTVJSJON 
8280 CALLE DEL CIELO Groundw,uer Level During Drilling 

G roundwotcr Level After Drilling 

App:ircn< Sttp,ge 
DATE: 

LA JOLLA. CALIFORNIA 

J UNE 2017 JOB NO.: 

Sample Type :ind Labor:itory TC5t Legend 
Csl Modifi«! c.J,fonu, Sompltt CK Chunk 
SPT SunchrdP=ionTc,i DR Dri .. Ru.c 
ST ShdbyTulx 

MD Mu Dc:a.si1y 
SO< Soluble Sulfa"" 
SA SiCTC' A.Julf"H 
HA Hydromncr 
SE s.nd EquiV>kn1 
Pl Pbs1lCi1v l.acb 
CP Coll,~ rcxani.d 

18 Cal 

13 Cal 

41 Cal 

50/4' Cal 

50/ 5" Cal 

2160564.02 

DS Dirca Shr:.u 
Cao Comolidwoo 
El UJ»n~ion lnda 
R-V2l R.n:Deu>cc Value 
Chi Soluble Chlorides 
Ra pH& Rairuvity 
SD 5=plt Dtmity 

~ t ~ 
~ 

CHlllSTI1\ N WHCEl.l:R 
fNG I NrFR I NG No Sample Recovery 

Non-Rcprcseot;ttivc Blow CoWlt 

frocks nresencl 
BY: SRD FIGURE NO.: A-4 
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LOG OF TEST BORING B-5 
Date Logged: 5/ 11/2017 Equipment: Diedrich 0 -50 

Logged By: OJF Auger Type: 8 inch Solid Flight 

Existing Elevation: 73.0 feet Drive Type: 140lbs/30 inches 

Proposed Elevation: 70.0 feet Depth to Water: Unknown 
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SUMMARY O F SUBSURFACE. CONDITIONS 
(based on Unified Soil C lassifiQ tioo System) 

Artificial Fill (Qaf) : Brown, damp, loose 10 mediwu dense, very fine- to 
medium-grained, SANDY CLAY. 

Mein, medium den~ 

Old Paralic Deposits (Qop) : On.ngish-brown to brown, moist, medium dense, 
very line- ro medium-grained, CLAYEY SAND, monled. 

Ardath Shnle (Ta): Yellowish-brown, moist, very stiff, CLAYEY SILT with 
sand. moderately weathered to 16 fCCL 

Hard. 

Boring terminated at 19 feet. No groundwater or seepage encountered. 

Symbol Legend 
Groundw:uer Level During Drilling 

Grouodw,tcr Level After Drilling 

App;=nt Sccp:q;c 
DATE: 

LA JOLLA 8-LOT SUBDIVISION 
8280 CALLE DEL CIELO 

LA JOLLA, C/\l..lI'ORNIA 

JUNE2017 JOB NO.: 

Samele T~ and I..aborato!)'. Test ~end 
C.l Modif...t C.hlomi> Sunpkr CR CJ.unl. 
SPT St,ndud Prncu>lion Tm DR Ori.-. Rine 
ST Sbdby Tube: 

MD MuDcui,y DS Dirro. Shc:u 
SO< Sotul>l< s.ir ..... Con Comolid.uioo 
SA Sicvr Analyffl El Erp;ansion lndr,: 
HA I I yd10mc:1cr R.Val R.<Si;$t::&nrc Value 
SE S,nd Equinlcnt Chi Soluble Cblonda 
Pl PUliti<-ilY lnJc:x Ro pH & l\aillm'<y 
CP Coll~ Potmtw SD S=plc Dcn<iry 

z~ w j'.: :z >-o 'o ,I! 0 c:::: Cl,. ~ i::~ ~ ~~ 
vi w i= 0 

~ g_ z C' ?; u j-, 

w l,tJ ... 
~ t/) ti ~ ,-J Cl ,E; I... < 

C/l j-, • Cl,. 
;l: Cl,. g <( ~ Oi-, 

Z.E:l ~ 
.... :z 

~ P'l C/l O o ,-J o-t:J .0 ~ u~ :i ~ "-~ t/) i,::i ~ u Cl 

19 

21 Cal 

34 Cal 

25 SPT 

~o/s• SPT 

j~ii! 

'.ttl 
2160564.02 CHR.lSTlAN WHEELER. 

ENGltsHR I NC 
No Sample Recovery 

Non-Rcprcxnt;a.tivc Blow Count 
' rocks nrcscnt\ 

BY: SRO FIGURE NO.: A-5 
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LOG OF TEST BORING B-6 
Date Logged: 5/ 11/2017 Equipment: Diedrich D-50 
logged By: DJ F A uger T ype: 8 inch Solid Flight 
Existing Elevation: 79.0 feet Drive Type: HO!bs/30 inches 
Proposed Elevation: 93.0 feet Depth to Water: Unknown 
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SUMMARY OF SUBSURFACE CONDITIONS 
(based o n Unified Soil Classification System) 

Artificial Fill (QaO: Brown, damp, loose to medium dense, very fine- t0 

medium-gr.tined, CLAYEY SAND with brick and concrete debris. 

O ld P:iralic Deposits (Qop): Brown to reddish-brown, <hmp, m edium dense, 
very fine- to medium-grained, CLAYEY SAND. 

Fine- to coarse-grained at contact . 

Ardath Shale (Ta): Greenish-gray, moist, very stiff, SIL TY C LAY, h ighly 
weathered. 

Light yellowish-brown to light gray, moist, very stiff, C LAYEY SllT/ SILTY 
CLAY, slightly weathered. 

Boring terminated at 15 feet. No groundwater or seepage encountered. 

Symbol Legend LA JOLLA 8-LOT SUBDTVTSION 
Groundw•ter Lcvtl During Drilling 8280 CALLE DEL CIELO 
Groundw,icr Level After Drilling LAJOLLA, CALIFORNIA 

Apparent Scep:,ge 
DATE: JUNE2017 JOB NO.: 

No S1mple Recovery 

Non·Rcprcscmative Blow Counc BY: SRD FIGURE NO.: frocks nrcscml 

Sample Type and Laboratory Test Legend 
C.I Mo<lifi«l C.lifom., Sm.pier CK Chunk 
SPT St:ind.ud Pcnctmion Tat DR Drive Ring 
ST Shelby T ubc 

MD M:tJ:Den.sit)' OS Direl1 Sh(al' 
S04 Soluble Sulf.11cs Con ConsolicL.tjon 
SA Sieve A,ulysi, El fu:~nsion LDda 
HA Hydromacr R.-V.u R.csisuna, V.uue 
SE Smd Equinlcnt Chi Soluble Chlorides 
Pl Pbsticitv bu.lex R.cs pH & Resistivity 
CP Coll:.~ Potcnti...l SD S:vnple lknsity 
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28 SPT 

78 t ~ 
2160564.02 CHR.ISTIAN WHEELER 

ENG I N( E lll NC 

A-o 



LOG OF TEST BORING B-7 
Samele TrEc and Labornto!)'. Test Legend 

Cal Modified ulifomQ Sampler CK Chunk 
SPT Sl:lncbrd Pcnru.nion Test DR Drive Ring 
ST Shdby T ulx 

~ 
Date Logged: 5/11/2017 Equipment: Diedrich D-50 MD Mu Drnsity DS Dir«t Shear 
Logged By: DJF Auger Type: 8 inch Solid Flight S04 Soluble Sulfatc1 Con Consolid.uion 

SA Sicvr Anllysi1 El f.:ip.tnsion lnder 
Existing Elevatjon: 78.0 feet Drive Type: 140lbs/30 inches HA H ydromc.1cr R-V;al R.~iJtm<T V2'ur 

SE S>nd Equiv:ikn, Chi Soluble Chlori<b 
P roposed Elevation: 80.0 feet Depth to Water. Unknown r1 Plast icity Index Ro pH & RniStivny 

er Colh,xc Pocm1i.1l SD S::imple Dcmi1y 

g c., ...J z ~ w ~ 

~ z ;,-. 0 0 0~ 
"" ~ 0 pa; 

~ 
z ....i c:Q i:: .E ~ ~;:- vi w!= 0 s 0 u ~ SUMMARY OF SUBSURFACE CONDITIONS < ... z c;:- l-I= :r: (based on Unified Soil C lassificatioo System) ~ g_ w ~~ w u ~~ ~ ~ < V, l- ~ ....i Cl~ re,. ;> i:,. V, µJ cl= "" :,::; ~ !z <~ 0 V, 

~ u ei :E :8 s ~ i:<l l-µJ Oo ~o ~ :s ~ 
µJ ....i en < Q µJ c., ::> "" '-' V) c:Q ~ u Q u~ 
0 

I s,: Artificial Fill (Qaf): Brown, dry, loose to mediwn dense, very fine- to 
- - ii ·,· 

medium-grained, CLAYEY SAND with concrete debris in the upper 2 feet. 

1 I) - ,-
~')-.:_ '" .J. - ,- ef __ : Meruum dense. 14 Cal I - ,-
~:> .· -

5- ,-
1----.c 

-+- .. 
' . Cal '' 14 - ,- .. <~-~ ;~ 
.- . 

- ,-
,• . . 

- ,- ::.-rf 

~ SCI Old P:iralic Deposits (Qop): Reddish-brown to brown, moist, dense, very fi.ne-
JO - ,- .. 

CL to medium-grained, CLAYEY-SAND/SANDY CLAY, mottled. 

- ,- ~/>'~' 

~ 38 Cal - ,-

~/ - ,-

~ ~\ - - . «/ 
15 - -
~ - - / / 

- ,__ '/,// 

~ - ,-

- - ,·.YJ Y:ine- co coarse-grained with gravels at contact. 

~IIJ~I I, ML/ Ardath Shale (fa): Yellowish-brown to light gray, moist, very stiff, CLAYEY 26 SPT 20 - ,__ 
CL SIL I /SILTY C.LAY. 

_ ,_ 
Boring terminated at 20 feet. No groundwater or seepage encountered. 
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Notes: - --

\ Symbol Legend LA JOLLA 8-LOT SUBDJVTSTON 
~ Groundw•rcr Level During Drilling 8280 CALLE DEL CIELO j~~ 
~ Groundwater u:vel After Drilling LA JOLLA, CALIFORNIA rt,J 11 Apparent Seepage 

DATE: JUNE2017 JOB NO.: 2160564.02 CHIUSTIAN WHEELER. * No S.unpk Recovery 
[NG I NE[R I KG 

** Non-Representative Blow Count BY: SRD FIGURE NO.: A-7 
/roclu nrcscm1 
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LOG OF TEST BORING B-8 
Date Logged: 5/ 11 / 2017 Equipment: Diedrich 0-50 

Logged 'By: DJF Auger Type: 8 inch Solid Flight 

Existing Elevation: 83.0 feet Drive Type: HOlbs/30 inches 

Proposed Elevation: 86.0 feet Depth to Water: Unknown 
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SUMMARY OF SUBSURFACE CONDITIONS 
(based on Unified Soil Classification System) 

Artificial Fill {QaQ: Brown, dry, loose 10 mcdiwu dense, very fine- 10 

medium-grained, CLAYEY SAND with gravels :llld concrete debris. 

Moist, medium dense. 

Brick debris at 5 feet. 

Old Pu,ilic Deeosits (Qoe) : Reddish-brown 10 brown, moist, dense, very fi ne­
to medium-grained, CLAYEY SAND/SANDY CLAY. 

Light brown, moist, dense, very rme- to mediun1-graincd, SU. TY SAND. 

Redctish-brown to hght gray, moist, dense, very fine- to mcdium-gn.ined, 
LA Yl<Y <;AND. 

Boring terminated at 14.5 feet. No groundwater or seepage encountered. 

Symbol Legend LA JOLLA 8-LOT SUBDMSJON 
8280 CALLE DEL ClELO Groundw.uer Level During Drilling 

Groundw•tcr Le,·d After Drilling 

App.=t Sccpogc 
DATE: 

LA JOLLA, CALIF0 RN1A 

JUNE2017 JOB NO.: 

Samele T~ and l.aborato!}'. Test Legend 
Cal Mcxbfi«I C.lilomio S,,,.pk, CK Chun!. 
SPT SW"tdud Paan:mion T 01 DR Drive Ring 
ST Shelby Tube 

MD M.:t.tDcosit}' OS Di1tttSh= 
SO< SolubkSulf=s Coo Comolid.>,;on 
SA Sirt"Am.Iym Et Erpu1>1on Inda 
HA Mywomctcr R,.V\ll Rcsisun~ V~e 
SE "ndEquiv~r.nt Chi Soluble Chloniks 
Pl Pl»tici1.y (uc,la: Rn pH & Roi•iYlty 
CP Col!Jp<c Poconial SD S=pk Dc,uity 
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2160564.02 CHRJSTIAN WHEELER. 

[NCINFER I NC ... No Sunplc Recovery 

Non-R.epn:scnt.u.lvc Dlow Cowit BY: SRD FIGURE NO.: A-8 
lroclu nrcsent\ 
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LOG OF TEST BORING B-9 
Date Logged: 

Logged By: 

Existing Elevation: 

Proposed Elevation: 
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5/11/2017 Equipment: Diedrich D-50 

DJF Auger Type: 8 inch Solid Flight 

89.0 feet Drive Type: 140lbs/30 inches 

9:3.0 feet Depth to Water. Unknown 

SUMMARY OF SUBSURFACE CONDI110NS 
(lnsed on Unified Soil Cl:,ssific:ation System) 

Topsoil: Brown, dry, loose, vc.ry fine- to medium-grained, CLAYEY SAND, 
porous. 

Old Paralic Deposits (Qop) : Brown, moist, very stiff, SANDY CLAY, upper 
12" highlv wcat.hered, porous. 

Very stiff .. 

Oraogish-brown, moin, medium dense, very fine- to mcdium-gnined, CLAYEY 
SAND. 

Light brown to light orangish-brown, moist, dense, very fine- to medium-grained, 
Sil.TYSAND. 

Light brown, moist, dense, fine- to co:i.r..e-gnined, POORLY GRADED SAND 
with silt. 

Boring terminated at 16.5 feet. No grouodwntcr or seepage encountered. 

2 
S1::mbol Legend LA JOLLA 8-LOT SUBDTV!S!ON 

8280 CALLE DEL CCELO Ground"'3tcr L,,vcl During Drilling 

:?: Groundw.ucr L,,vd After Drilling LA JOLLA, CALIFORNIA 

Sample Type and Laboratory Test Legend 
c:.J Mochlial c:.Jifomia Slmpla Cit Cl,w,J, 
Sl'T St.andud Pcnttntion T a1 OR Drive Ring 
ST Shelby T ubc 

MD MuDcnirt)· DS Oiro..'"l.Shar 
501 Solubk Sulfa= Con Con,olidwon 
SA Sie\·c A.u:alys-is El Erp.,nsion Ultk-J 
IIA Hydn:uncu.r R.V >I Rtsi>uno, V .tu, 
SE Sand F.qui..ic.. Chi Soluble Chlorido 
Pt Pbst.ia1r ~ Ra pllA:,~:,til"dy 

er Coll.i~ Poc.c:mi;J SD Sample Deruity 

z,.... w t: z >-0 'o c:,.. ~i 0 p::; 
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w w u < 
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64 Cal 

'IJ ' ~ '! Apparem Seepage 
DATE: 

* No Sample Recovery 
C HR.ISTIAN WHEB.ER. JUNE 2017 JOB NO.: 2160564.02 

E.NG I N f. E RI NG 

** Non-R.cprcstntativc Blow Count 
(roe.kl nrcscnt\ 

BY: SRD FIGURE NO.: A-9 
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