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PRELIMINARY GEOTECHNICAL EVALUATION
AND SLOPE STABILITY ANALYSIS

1. PURPOSE AND SCOPE

This report presents the findings of a preliminary geotechnical evaluation for the Southwest Village
Vesting Tentative Map 2 (VTM-2, Borrow/Fill Site) project located in South Otay Mesa, San Diego,
California (see Vicinity Map, Figure 1). There are two other phases of the overall project which
consists of VITM-1 and the eastward extension of Beyer Boulevard into VTM-1 (see Vicinity Map,
Figure 1). We prepared a supplemental study for VIM-1 entitled Supplemental Geotechnical
Investigation and Slope Stability Analysis, Southwest Village VTM-1, San Diego, California, dated
June 25, 2021. The geotechnical aspects of the extension of Beyer Boulevard will be addressed in a

forthcoming study.

The purpose of this study was to evaluate the stability of the mesa top and adjacent San Ysidro
landslide complex that borders the southern margin of VIM-2. We understand that the VITM-2 area
will initially be used as a borrow/fill site to support the grading of VTM-1 with respect to site

balancing.

A geotechnical investigation associated with VTM-2, including exploratory borings and the
placement of groundwater monitoring wells is commencing this summer which will be the basis for
future geotechnical analyses and confirmation of this study. In the mean time we have performed this
preliminary study to evaluate the proposed project based on a hypothetical model using information
obtained during several prior geotechnical studies (Reference Nos. 7, 9 and 10) and an assumed
development plan. As development concepts progress, update studies will be prepared to address the

new plans.

Since this report is a supplement to previous studies (Reference Nos. 7 and 9), we did not attempt to
re-present information contained in the referenced study but rather provide the salient information
which focuses on a hypothetical evaluation of the potential impact of the proposed development, if
any, on the current landslide stability and vise versa. In this regard, a discussion of faulting,

stratigraphy and other geologic information can be found in the referenced geotechnical reports.

The scope of the preliminary geotechnical evaluation included a review of previous geotechnical
reports and published geologic literature with respect to the landslide complex (see list of references),
preparing a geologic map and cross section of the study area and evaluating the stability of the hillside
adjacent to the VIM-2 project site based on hypothetical conditions. We also used infiltration and
laboratory test results, as well as groundwater level information obtained during our previous studies

to formulate our geotechnical opinions regarding the proposed development.
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Laboratory test results from selected samples obtained from the borings during our December
2020/January 2021 field investigation (June 25, 2021 report) are provided in Appendix A. Infiltration
test results from the same study are provided in Appendix B. Slope stability figures relating to VITM-2
are provided in Appendix C. A hypothetical geologic cross section, which was the basis for our slope
stability analysis, is presented on Figure 11. The letter designation (CC-CC’) was selected to

differentiate the current cross section from those presented in previous reports.

As part of the referenced June 25, 2021 study, Dudek & Associates was retained to perform a
groundwater evaluation of Landslide A and the surrounding area. Their study was based on a site
reconnaissance, our bore-hole and infiltration data and published documents. The intent of their study
was to assess the current groundwater elevations in the VTM-1 area and comment on the potential
impacts project development on the mesa may have on the regional groundwater system, specifically
the landslides. The Dudek report is contained in Appendix D. Their report will also be updated once

the proposed geotechnical investigation for VTM-2 and monitoring period is complete.

Rick Engineering Company also performed a hydrology analysis of the Southwest Village VTM-1
project and surrounding landslide areas as part of our June 25, 2021 study (Reference No. 14). They
evaluated the pre-project and post-project conditions with respect to infiltration of storm water and

irrigation. The Rick Engineering report is contained in Appendix E.

In addition to Dudek and Rick Engineering’s study, the groundwater elevation in each boring
performed during our December 2020/January 2021 field investigation was measured by Geovision
Geophysical Services using bore-hole geophysical techniques. This information was used in the

analysis presented in Reference No. 10.

2. BACKGROUND

The overall proposed Southwest Village development is located adjacent to the San Ysidro Landslide
Complex which is one of the largest landslide features in San Diego County (See Figures 1 through 6).
Although studied relatively extensively by prominent geologists and geotechnical firms, to our
knowledge, prior to our December 2020/January 2021 field investigation (June 25, 2021 report), the base
of the landslide complex had only been identified once during an investigation by Geocon Incorporated

for the Intermodal Transportation Center located southwest of the mesa (see Reference No. 6).

With the exception of our December 2020/January 2021 investigation, the primary focus of previous
geotechnical studies performed by Geocon Incorporated was to define the headscarp of the landslide
adjacent to the proposed development to establish the building setback limit along the edge of the

mesa (see Reference No. 7). Large-diameter borings were advanced along the proposed development
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limits to demonstrate that beyond the landslide headscarp, intact sedimentary bedrock units exist (i.e.
stable conditions). In addition, during the referenced investigation, the headscarp was mapped in
detail and surveyed to record its location. A 50-foot setback from the surveyed location of the

headscarp was established.

3. GEOLOGIC CONDITIONS AND GEOMORPHIC FEATURES

The following discussion presents general observations made during this study and our interpretation
of the boring logs from our December 2020/January 2021 field investigation, stereographic
photographs (anaglyphs; Figures 4 and 8, note: color anaglyphic glasses needed for viewing),
color/reflectance terrain models generated from Lidar information (Figures 9 and 10), geomorphic
features and our experience with similar mass movements. Future studies will further evaluate the
geologic conditions in the VTM-2/borrow/fill site area as well the eastern extension of Beyer

Boulevard into the project.

The results of our December 2020/January 2021 study indicates that the northern portion of the San
Ysidro Landslide Complex is approximately 350 to 400-feet-thick near its head scarp southwest of
VTM-1. It is suspected that a slightly less thickness is present along the southern landslide apron
since the adjacent Spring Canyon drainage/toe of the landside is approximately 100 feet higher in
elevation than the toe of the complex to the west, and the mesa above the entire slide complex is
relatively level. The difference in elevation of the base of the slides suggest that the causative bedding
plane shear within the Otay Formation for the southern slide complex may occur approximately
100 feet above that of the failure to the west.

Characteristic landslide morphology of steep back-scarps and bulging, hummocky topography, as well
as deflected drainages and closed surface depressions are evident within the hillsides that surround the
entire mesa. Based on surface topography, we have separated the landslide complex into three
components based on observed geomorphological differences between areas (Landslides A, B and C,

see Figures 2, 3, 5, and 6).

Landslide A appears to be the most developed feature with respect to past horizontal displacement as
evidenced by its more subdued/relaxed topography, especially along its distal portion. It is
postulated/hypothesized that the Landslide A mass has moved down dip along its slip surface in
“glacier-like” fashion with progressive failure occurring northeastward. The upper, steeper part of this
slide appears to be comprised of detached blocks of cemented sandstone/siltstone and terrace-derived
conglomerate suspended in a matrix of clay and silt. The head scarp of this feature is well expressed

and is curvilinear.
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In contrast, Landslide B expresses robust topography and appears to be less developed with respect to
horizontal displacement. Its apparent limited detachment from the mesa top suggests that portions of
this slide are incipient consisting of a relatively minor block-glide type movement with less horizontal
displacement than Landslide A. The maximum head scarp differential elevation of this feature is
approximately 50 feet below the mesa compared to Landslide A which is approximately 100 feet
below the mesa. The topography within the slide mass consists of elevated promontories and

prominent lobate-shaped ridges.

With respect to geomorphic expression, it appears that the Landslide C area, the focus of this
preliminary study, is intermediate between Landslide A and B. The terrain exhibits a robust profile
with some similar morphologies as Landslide A suggesting that a series of detached blocks have
relaxed in a progressive fashion sliding southward from the mesa top. The amount of horizontal
displacement also appears to be intermediate between Landslide A and B and the westernmost feature
exhibits a well expressed curvilinear head scarp (see Figures 7 through 10). Down-cutting of the
natural slopes by the Spring Canyon drainage along the toe of the hillside appears to be the likely

mechanism which triggered landsliding on both sides of the canyon.

With respect to the composition of the slide mass, the cores obtained from our Landslide A study
revealed that the main body of the slide mass at the location studied consists of a mixture of
sandstone, siltstone, claystone and gravel/cobble conglomerate derived from the Otay and San Diego
Formations, and overlying Terrace Deposits. Sheared bentonitic claystone and sections of disturbed
Otay gritstone were noted in several of the borings. Abundant highly fractured and blocky textures

were also observed.

The cores also revealed that the basal shear zone of Landslide A consists of plastic/viscous
deformation features ranging from sheared bentonite and remolded clay planes to disturbed mixtures
of sand, clay and gravel. The underlying Otay Formation consisted of thinly bedded micaceous
sandstone with an apparent relatively low angle. We suspect that the slide composition and basal

shear zone of Landslide C may be similar to that of Landslide A.

The landside geometry and basal slip surface modeled on our geologic cross section was interpreted
based on geomorphology and the projection of information from our June 25, 2021 report. The dip of
the basal surface used in our slope stability analysis was modeled at 1.5 degrees along section to
simulate conditions encountered during our December 2020/January 2021 study. The source for the
ground surface topography was a combination of relatively recent flown topo for the project and 1999
SANGIS. Since the slide mass is heterogeneous, we did not attempt to model separate geologic/soil

materials on the cross section and in our slope stability analysis.
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4. SLOPE STABILITY EVALUATION
4.1 General

A cross section was analyzed to make a preliminary assessment regarding the stability of Landslide
C (Section CC-CC’). The location of the cross section is considered a worst-case location. The
geology and basal slide surface was determined from geomorphic interpretation and application of
features observed during our December 2020/January 2021 field investigation. The groundwater
elevation used in the analysis was based on a similar saturation model as encountered during the

aforementioned study.

The computer program SLOPE/W distributed by Geo-Slope International was utilized to perform the
slope stability analyses. This program uses conventional slope stability equations and a two-
dimensional limit-equilibrium method to calculate the factor of safety against deep-seated failure. For
our analysis, Spencer’s Method with a block failure mode was used for failure along landslide basal

surface. Spencer’s Method satisfies both moment and force equilibrium.

The computer program searches for the critical failure surface based on parameters inputted,
including the location of the “left” and “right” sliding blocks. The output files and calculated factor
of safety for the cross-sections analyzed are presented in Appendix C, Figures C-1 through C-9.
The critical failure surface for each analysis is shown on computer-generated output. The factor of

safety is shown on each figure directly above the failure surface.

4.2 Shear Strength Parameters

The shear strength parameters used in the analyses are based on laboratory direct shear testing
performed on samples obtained from borings during our December 2020/January 2021 study and our
experience with similar soil conditions. Where direct shear tests were not performed in a soil or
geologic unit, assumed strength values were used. Table 4.2.1 summarizes the shear strength tests
performed by Geocon Incorporated during our previous geotechnical investigations on the property.
Table 4.2.2 summarize residual shear strength values. The residual shear strength values were
determined following the procedure presented in the Journal of Geotechnical and Geoenvironmental
Engineering, Drained Shear Strength Parameters for Analysis of Landslides (Stark, Choi, McCone,
2005). However, for conservatism, we used a friction angle of 8 degrees for the basal slip surface,
which is less than the values determined using the Stark, Choi, McCone (2005) procedure. Shear

strength values used in our analyses are shown on Table 4.2.3.
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TABLE 4.2.1

SUMMARY OF DIRECT SHEAR STRENGTH TEST RESULTS

. . . Angle of Shear Unit Cohesion
Soil/Geologic Unit Sample No. Resistance (degrees) (psf)
Landslide Debris LB1-3** 31 135
*LB3-3" 32 500
45 (peak) 3,260 (peak)
B1@215 feet 39 (ultimate) 960 (ultimate)
Otay Formation 38 (peak) 1,720 (peak)
B2@289 feet 29 (ultimate) 600 (ultimate)
49 (peak) 1,550 (peak)
B3@394 feet 37 (ultimate) 1,000 (ultimate)
Remolded Shear Plane LB4-9** 27 180
Basel Shear Plane (Residual) B3 @ 328 — 330 feet 20 160

*Sample remolded to approximately 90 percent of maximum dry density near optimum moisture content.

From Geocon October 2004
**From Geocon May 2006

TABLE 4.2.2

RESIDUAL SHEAR STRENGTH VALUES FOR BASAL SLIDE PLANE
BASED ON STARK, CHOI, MCCONE (2005)

Sample No. Liquid Limit | Percent Clay ?rlilcgtl:o?.f({;:ge:;?) C"(ll‘)‘:)i"“
Bl@161 — 164 feet 66 27 11 50
B2@263 feet 40 10 24 20
B3@324 feet 51 22 15 60
B3@328-330 feet 35 14 22 60
TABLE 4.2.3
SHEAR STRENGTH USED IN SLOPE STABILITY ANALYSES
Soil Type ?rl;cgtlfozf({ilztge:;;i;l) Cohesion (psf)

Qcf (Compacted Fill) 30 300

Qal (Alluvium) 28 100

Qls (Landslide Debris) 31 135

To (Otay Formation) 34 450

Basal Slide Plane 8 50

Project No. 06847-42-04
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4.3 Slope Stability Analysis

We analyzed three failure locations. The first location was along the basal slide plane and up the
assumed landslide headscarp. The strength parameters used for the basal surface was also used along
the landslide headscarp. The result of this analysis is shown on Figure C-1 which indicates a factor of
safety of 1.21. For the second location we allowed the computer to search for the failure surface with
the lowest factor of safety assuming that a bedding plane shear with the same strength parameters as
the basal shear zone extends behind the landslide headscarp and beneath the mesa. The results of this
analysis is shown on Figure C-2 and indicates a factor of safety greater than 1.5. The third failure
location was set at the edge of the borrow/fill disposal limits (see Figure C-3). The factor of safety at
the edge of the borrow/disposal limits is 1.5.

We also analyzed the cross section assuming landslide movement causes the ground surface in front
of the landslide headscarp to drop thereby creating a higher exposed headscarp slope. Assuming a 50-
foot elevation change in front of the headscarp, a factor of safety of at least 1.5 exists at or in front of

the edge of the borrow/disposal limit (see Figure C-4).

4.4 Seismic Slope Stability

In accordance with Special Publication 117 guidelines, site-specific seismic slope stability analyses
are required for sites located within mapped hazard zones. Seismic Hazard Zone maps published by
CDMG, including landslide hazard zones, have not been published for San Diego County due to the
relatively low seismic risk compared with other jurisdictions in Southern California. Therefore, it is
our opinion that seismic slope stability analyses are not required in San Diego County. However, we
performed a seismic slope stability analysis in accordance with Recommended Procedures for
Implementation of DMG Special Publication 117A: Guidelines for Analyzing and Mitigating
Landslide Hazards in California, prepared by the Southern California Earthquake Center (SCEC),
dated 2008.

The seismic slope stability analysis was performed for the headscarp slope using an unweighted
acceleration of 0.21g, corresponding to a 10 percent probability of exceedance in 50 years. In
addition, a deaggregation analysis was performed on the 0.21g value for the site. A modal magnitude
and modal distance of 6.12 and 11.5 kilometers, was determined from the deaggregation analysis. A

printout of the deaggregation analysis is provided in Appendix C.

Using the parameters discussed herein, an equivalent site acceleration, keq, of 0.101g was calculated
to perform the screening analysis, as shown on Figure C-5. This equivalent site acceleration resulted
in a factor of safety less than 1.0 (see Figure C-6). A slope is considered acceptable by the screening

analysis if the calculated factor of safety is greater than 1.0 using kgq; therefore, the section analyzed
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did not pass the screening analysis for seismic slope stability. We then performed a deformation

analysis utilizing procedures outlined in Special Publication 117A.

The yield acceleration used in the deformation analysis was determined by establishing the horizontal
seismic coefficient necessary to achieve a factor of safety of 1.0 (see Figure C-7). Using a yield
acceleration of 0.05, an estimated slope deformation of 0 centimeters is calculated for the overall
landslide slope (see Figure C-8). When we use the height of the headscarp slope (approximately
80 feet), the estimated deformation is 12 cm (see Figure C-9). Using the headscarp slope height rather
than the overall slope height is conservative. According to Special Publication 117A, displacements
up to 15 centimeters are unlikely to correspond to serious landside movement and damage.
Additionally, the 12 centimeters deformation would occur over the length of the slide area (2,000

lineal feet) resulting in negligible deformations throughout the slide area.

4.5 Summary

The results of our preliminary analysis indicates that the existing slope along the southern boundary
of VIM-2 has a factor of safety of 1.5, or greater under static conditions assuming a bedding plane
shear extends behind the landslide headscarp and beneath the mesa. With respect to seismic slope
stability, our analyses indicates that the expected deformation under seismic loading is not likely to
cause serious landslide movement. Table 4.5 summarizes the results of the slope stability analyses.
Based on our preliminary analysis, the existing slopes along the southern perimeter of VITM-2 have an

acceptable factor of safety and deformation with respect to both static and seismic conditions.

TABLE 4.5
SUMMARY OF STABILITY ANALYSES
Estimated
Condition Analyzed Cross Section Factor-of-Safety Deforma'tlol'l
Under Seismic
Loading
Along Headscarp cc-ce 1.21 --
Extended Bedding Plane cc-ce
1.50 -
Shear
At Edge of Development cc-ce 1.50 --
Higher Exposed Headscarp cc-ce 2.15 (at edge of borrow/fill limits) --
Seismic Analysis cc-ce -- 0to 12 cm
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5. CONCLUSIONS

5.1 Southwest Village VTM-2 is proposed on the mesa adjacent to the southern extent of the San
Ysidro Landslide Complex (Landslide C). This geotechnical evaluation was performed as a
preliminary assessment of the stability of the mesa and adjacent slope for use in planning a
borrow/fill site associated with the development of Southwest Village VIM-1. Our analysis is
hypothetical based on an interpretation of the existing geologic conditions and uses information
obtained during a recent supplemental geotechnical investigation for VTM-1. This study should

be updated subsequent to a field investigation which is planned for this summer.

52 The Landslide C geometry was modeled based on information from previous studies as well
as a geomorphic analysis of various sources (i.e. Lidar terrain, anaglyphic stereo, etc.). A
cross section was developed for use in geologic characterization and performing a slope
stability analysis (Cross Section CC-CC”).

53 The results of our stability analysis indicates that the existing static factor of safety of Landslide
C s 1.21. The factor of safety at the edge of the borrow/disposal site closest to the headscarp is
1.5. The factor of safety along the most critical surface is also 1.5 assuming a bedding plane
shear extends beneath the mesa behind the landslide basal shear surface. The minimum factor of
safety occurs approximately 240 feet northward from the landslide margin. A graphic

representation of the factors of safety described above is presented on Figure 12.

54 With respect to seismic slope stability, the section analyzed did not pass the screening
evaluation, therefore, we performed a deformation analysis utilizing procedures in Special
Publication 117A. Using the overall landslide slope height (336 feet), our analysis indicates
0 cm of deformation. If we use the landslide headscarp slope height (approximately 80
feet), our analysis indicates a deformation of 12 cm. According to Special Publication
117A, displacements up to 15 centimeters are unlikely to correspond to serious landside
movement and damage. Using the steeper landslide headscarp slope height in the seismic
analysis rather than the overall more gentle landslide slope is a conservative approach.
Additionally, the 12 centimeters deformation would occur over the length of the slide area

(2,000 lineal feet) resulting in negligible deformations throughout the slide area.

5.5 The following is a list of conservative assumptions used during our slope stability analysis that
were also used in our June 25, 2021 Supplemental Investigation and Slope Stability Analysis:

1.  We used a lower phi angle for the basal slide zone than the laboratory testing during
our VTM-1 study yielded (8 degrees versus an average of 18 degrees based on Stark,
Choi, Mccone, 2005);
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5.6

5.7

5.8

2. We used a lower shear strength for the Otay Formation than the previous laboratory
testing indicated (34 degrees and 450 psf versus an average ultimate value of 35
degrees and 800 psf and average peak value of 43 degrees and 2,200 psf);

3. We assumed that a sheared bentonite bed projects behind the slide and beneath the
mesa at the elevation of the basal shear zone;

4.  We assumed the basal slip surface is uniformly sloping and not undulatory which is
likely the actual geometry. The actual condition, if undulatory, would increase the
sliding friction; and

5. We used the same groundwater saturation model as our VITM-1 study which assumes
the slide is saturated below the first occurrence of seepage. The groundwater
observed during our previous study is likely a perched condition rather than full
saturation of the landslide mass and bedrock unit.

To address a “what if” scenario, we performed a hypothetical analysis along the cross
section to evaluate the potential impact on the proposed development assuming that a
significant seismically triggered horizontal displacement of the slide mass had occurred. In
this exercise we lowered the elevation of the headscarp region adjacent to the development
to simulate a smaller resisting landslide mass out in front of the bedrock block that is
present beneath the development. Our analysis revealed that the slide mass south of the
development margin would have to drop at least 50 vertical feet before lowering the factor

of safety within the development area below 1.5.

A groundwater profile from the borings during our June 25, 2021 study and a nearby
agricultural well on the mesa was the basis for the phreatic surface used in our slope
stability analysis. We retained Dudek & Associates to evaluate the information in the June
25, 2021 study and comment on the potential for seasonal fluctuations, and any future
impacts that the proposed development may have on the regional groundwater system.
Specifically, they studied the existing storm water infiltration into the undeveloped mesa
and surrounding area and compared it to the condition that would be present post-

development considering irrigation and storm water infiltration.

Dudek concluded that the post-development vertical infiltration of storm water into the
substrate would be less than the existing condition which is already relatively low as
evidenced by our permeability testing, a review of existing soil survey maps and the
presence of vernal pools on the mesa. This opinion is supported by the fact that the
development will eventually result in a net increase in impervious surface area due to the
construction of structures, pavements, etc., and the collection and conveyance of storm
water into the project storm drain system that would normally soak into the exposed soils

on the mesa.
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59 Dudek also concluded that the groundwater levels measured/assumed during the June 25,
2021 study were reasonable for use in that analysis, however, additional groundwater wells
would improve characterization of the phreatic surface immediately outside and within the
slide mass, and would facilitate recording of the groundwater level in response to seasonal
rainfall. A supplemental groundwater monitoring program is currently planned in
conjunction with our geotechnical investigation to confirm the measurements obtained

during our study of Landslides A and C.

5.10 As part of our June 25, 2021 study, Rick Engineering Company also performed a hydrology
analysis of the project area and concluded that “considering both the infiltration of storm
water, and the application of irrigation, the average infiltration volume has decreased in the

post-project condition compared to the pre-project condition”.

5.11 Several storm water outfall locations were contemplated during the original project design.
These features were proposed to discharge storm runoff collected from the project into
pronounced drainages within the landslide complex. Although the infiltration data collected
from the discharge locations supported a short-term discharge without adverse effects, the
potential for scour and injection of storm water into the slide mass during extreme storm
events resulted in a requirement to redesign the storm drain system to discharge outside
landslide areas. It is understood that one outfall is still contemplated in the Landslide C
area. This storm drain system will be extended to the south to discharge into Spring

Canyon.
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LIMITATIONS AND UNIFORMITY OF CONDITIONS

1. The firm that performed the geotechnical investigation for the project should be retained to
provide testing and observation services during construction to provide continuity of
geotechnical interpretation and to check that the recommendations presented for geotechnical
aspects of site development are incorporated during site grading, construction of
improvements, and excavation of foundations. If another geotechnical firm is selected to
perform the testing and observation services during construction operations, that firm should
prepare a letter indicating their intent to assume the responsibilities of project geotechnical
engineer of record. A copy of the letter should be provided to the regulatory agency for their
records. In addition, that firm should provide revised recommendations concerning the
geotechnical aspects of the proposed development, or a written acknowledgement of their
concurrence with the recommendations presented in our report. They should also perform

additional analyses deemed necessary to assume the role of Geotechnical Engineer of Record.

2. The recommendations of this report pertain only to the site investigated and are based upon
the assumption that the soil conditions do not deviate from those disclosed in the
investigation. If any variations or undesirable conditions are encountered during construction,
or if the proposed construction will differ from that anticipated herein, Geocon Incorporated
should be notified so that supplemental recommendations can be given. The evaluation or
identification of the potential presence of hazardous or corrosive materials was not part of the

scope of services provided by Geocon Incorporated.

3. This report is issued with the understanding that it is the responsibility of the owner or his
representative to ensure that the information and recommendations contained herein are
brought to the attention of the architect and engineer for the project and incorporated into the
plans, and the necessary steps are taken to see that the contractor and subcontractors carry out

such recommendations in the field.

4. The findings of this report are valid as of the present date. However, changes in the conditions
of a property can occur with the passage of time, whether they be due to natural processes or
the works of man on this or adjacent properties. In addition, changes in applicable or
appropriate standards may occur, whether they result from legislation or the broadening of
knowledge. Accordingly, the findings of this report may be invalidated wholly or partially by
changes outside our control. Therefore, this report is subject to review and should not be

relied upon after a period of three years.

Project No. 06847-42-04 July 2, 2021
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APPENDIX A

LABORATORY TESTING

As part of our June 25, 2021 study we performed laboratory tests in general accordance with the test
methods of the American Society for Testing and Materials (ASTM) or other suggested procedures. We

tested selected samples to evaluate in-place dry density and moisture content, direct shear strength,

Atterberg limits, maximum dry density and optimum moisture content, gradation, and permeability. The

results of the laboratory tests are presented in the following tables and graphs.

TABLE A-l

SUMMARY OF DIRECT SHEAR TEST RESULTS
(ASTM D 3080)

. Moisture Angle of Shear . .
Sample No. Geologic Unit Dry(Dceil)mty Content Resistance Unit (C(;il;esmn
P (%) (degrees) P
LB3-3"* Otay Formation 93.4 19.0 32 500
LB1-3** Landslide Debris 101.0 259 31 135
LB4-97#* Remolded Shear Plane -- -- 27 180
Otay Formation 45 (peak) 3,260 (peak)
Bl@ls fi 121.2 6.1 39 (ultimate) 960 (ultimate)
Otay Formation 38 (peak) 1,720 (peak)
B2@289 1t 1164 6.4 29 (ultimate) | 600 (ultimate)
Otay Formation 49 (peak) 1,550 (peak)
B3@394 ft 13.5 8.9 37 (ultimate) 1,000 (ultimate)
B3@328.330 i Basal Shear Zone 107.4 183 21 (peak) 150 (peak)
(Remolded) ’ ’ 20 (ultimate) 160 (ultimate)

fSample remolded to approximately 90 percent of relative compaction near optimum moisture content.
*From Geocon October 2004

**From Geocon May 2006
TABLE A-ll
SUMMARY OF LABORATORY ATTERBERG LIMITS TEST RESULTS
ASTM D 4318
Sample Liquid Limit Plastic Limit Plasticity
No. (%) (%) Index
Bl@l61-164 ft 66 27 39
B2@263 ft 40 21 19
B3@324 ft 51 23 28
B3@328-330 ft 35 18 17
Project No. 06847-42-04 A-1-

July 2, 2021



RESIDUAL SHEAR STRENGTH VALUES FOR BASAL SLIDE PLANE

TABLE A-lll

BASED ON STARK, CHOI, MCCONE (2005)

P, Angle of Internal Cohesion

Sample No. Liquid Limit Percent Clay Friction (degrees) (psf)
Bl@161 — 164 feet 66 27 11 50

B2@263 feet 40 10 24 20

B3@324 feet 51 22 15 60
B3@328-330 feet 35 14 22 60

TABLE A-IV
SUMMARY OF LABORATORY MAXIMUM DRY DENSITY
AND OPTIMUM MOISTURE CONTENT TEST RESULTS
(ASTM D 1557)
Maximum f\)/l[:)tlls?l;l::
Sample No. Description Dry(D:;)nsny Content
P (% dry wt.)
Perm - 1 Reddish brown, Silty, fine to coarse SAND with trace gravel 126.9 9.9
TABLE A-V
SUMMARY OF LABORATORY REMOLDED PERMEABILITY TEST
(ASTM D5084)
Sample Moisture Content (%) Dry Density Permeability
No. Before Test After Test (pef) (cm/s)
*Perm - 1 10.3 17.6 111.9 6.38 x 10

*Sample remolded to approximately 90 percent relative compaction near optimum moisture content

Project No. 06847-42-04

July 2, 2021
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SAMPLE NO.: B-1 GEOLOGIC UNIT:  Otay Formation

SAMPLE DEPTH (FT): 215' NATURAL/REMOLDED: N
INITIAL CONDITIONS
NORMAL STRESS TEST LOAD 2K 4 K 8 K AVERAGE
ACTUAL NORMAL STRESS (PSF): 2000 4000 8000 -
WATER CONTENT (%): 6.1 6.5 57 6.1
DRY DENSITY (PCF): 121.2 119.4 123.0 121.2
AFTER TEST CONDITIONS
NORMAL STRESS TEST LOAD 2K 4K 8 K AVERAGE
WATER CONTENT (%): 12.6 13.5 12.2 12.8
PEAK SHEAR STRESS (PSF): 5236 7406 11365 -
ULT.-E.O.T. SHEAR STRESS (PSF): 2522 4294 7412 -
RESULTS
PEAK COHESION, C (PSF) 3260
FRICTION ANGLE (DEGREES) 45
COHESION, C (PSF) 960
ULTIMATE
FRICTION ANGLE (DEGREES) 39
12000 12000 _
/7
8 K - PEAK
ULTIMATE
10000 10000 -
/
4
7/
8000 .’
™ 4K — 4 .
* 3 M
i 6000 a .’
E g / ’ /
s £ 6000 - .
< 4 7
3 K < X d
T 4000 < ’ 4 )/
(7,] V4
4000 4
\'\bﬂ , 7 /
2000 ’ /
2000 ,/>
0 /
0 0.05 0.1 0.15 0.2 0.25 0.3
HORIZONTAL DEFORMATION (IN) 0
—2K —4K —8K 0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
A 2 KPEAK A 4KPEAK A 8 KPEAK
%X 2 K ULTIMATE X 4K ULTIMATE x 8K ULTIMATE NORMAL STRESS (PSF)
DIRECT SHEAR - ASTM D 3080
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SAMPLE NO.: B-2 GEOLOGIC UNIT:  Otay Formation

SAMPLE DEPTH (FT): 289’ NATURAL/REMOLDED: N
INITIAL CONDITIONS
NORMAL STRESS TEST LOAD 2K 4K 8 K AVERAGE
ACTUAL NORMAL STRESS (PSF):| 2000 4000 8000 -
WATER CONTENT (%): 6.2 6.4 6.5 6.4
DRY DENSITY (PCF):|  116.5 115.6 117.0 116.4
AFTER TEST CONDITIONS
NORMAL STRESS TEST LOAD 2K 4K 8 K AVERAGE
WATER CONTENT (%): 13.4 13.8 13.5 13.6
PEAK SHEAR STRESS (PSF):| 3156 4996 7863 -
ULT.-E.O.T. SHEAR STRESS (PSF):[ 1811 2678 5100 -
RESULTS
PEAK COHESION, C (PSF)| 1720
FRICTION ANGLE (DEGREES) 38
COHESION, C (PSF)| 600
ULTIMATE
FRICTION ANGLE (DEGREES) 29
9000 12000
8000 X 8K I PEAK
A ULTIMATE
10000
7000

o ||\ ,

SHEAR STRESS (PSF)

/ \/—————\\4;( w 8000 A,
(%] 7

5000 A >4 < e

/ﬁ v Ve
4000 E 6000 7

e
/ / A\ 2K 3 e
3000 —< ul ) Ak /
(7,]

5000 / / 4000 - 7

~— —¢ JRe |
o % / 2000 /,’/A /% /
0 ( /

0 0.05 0.1 0.15 0.2 0.25 03 v
HORIZONTAL DEFORMATION (IN) 0
—2K —4K —38K 0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
A 2 KPEAK A 4KPEAK A 8KPEAK
x 2 KULTIMATE x4 KULTIMATE x 8 KULTIMATE NORMAL STRESS (PSF)
DIRECT SHEAR - ASTM D 3080
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SAMPLE NO.: B-3 GEOLOGIC UNIT:  Otay Formation

SAMPLE DEPTH (FT): 394' NATURAL/REMOLDED: N
INITIAL CONDITIONS
NORMAL STRESS TEST LOAD 2K 4K 8 K AVERAGE
ACTUAL NORMAL STRESS (PSF): 2000 4000 8000 -
WATER CONTENT (%): 8.0 9.7 9.1 89
DRY DENSITY (PCF): 1134 113.2 113.9 113.5
AFTER TEST CONDITIONS
NORMAL STRESS TEST LOAD 2K 4K 8 K AVERAGE
WATER CONTENT (%): I5.5 16.0 15.5 15.7
PEAK SHEAR STRESS (PSF): 4892 4502 11186 -
ULT.-E.O.T. SHEAR STRESS (PSF):[ 2194 4525 6913 -
RESULTS
PEAK COHESION, C (PSF) 1550
FRICTION ANGLE (DEGREES) 49
COHESION, C (PSF) 1000
ULTIMATE
FRICTION ANGLE (DEGREES) 37
12000 12000
‘,l
f'\ 8 K - PEAK
ULTIMATE
10000 10000 >
, b
/
— 8000 ’
o \/~_~_}: K T 8000 i
o [72) /
— o ly
- e
] a )
& 6000 ﬁ ’
“ & 6000 - //
< - 4
I 4000 PSR o I & A A /
7} ﬁ // X
4000 +
2000 — ’
e
1A
2000 |2 LK
0 4
0 0.05 0.1 0.15 0.2 0.25 0.3 /
HORIZONTAL DEFORMATION (IN) 0
—2K —4K —8K 0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
A 2 KPEAK A 4KPEAK A 8 KPEAK
%X 2 K ULTIMATE X 4K ULTIMATE x 8K ULTIMATE NORMAL STRESS (PSF)
DIRECT SHEAR - ASTM D 3080
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SAMPLE NO.: B3 @ 328-330 GEOLOGIC UNIT: Shear Zone

SHEAR STRESS (PSF)

SAMPLE DEPTH (FT): NATURAL/REMOLDED: N
INITIAL CONDITIONS
NORMAL STRESS TEST LOAD 2K 4 K 8 K AVERAGE
ACTUAL NORMAL STRESS (PSF): 2000 4000 8000 -
WATER CONTENT (%): 18.3 18.3 18.3 18.3
DRY DENSITY (PCF): 107.4 107.4 107.4 107.4
AFTER TEST CONDITIONS
NORMAL STRESS TEST LOAD 2K 4K 8 K AVERAGE
WATER CONTENT (%): 23.3 233 233 23.3
PEAK SHEAR STRESS (PSF): 884 1710 3179 -
ULT.-E.O.T. SHEAR STRESS (PSF): 858 1677 3072 -
RESULTS
PEAK COHESION, C (PSF) 150
FRICTION ANGLE (DEGREES) 21
COHESION, C (PSF) 160
ULTIMATE
FRICTION ANGLE (DEGREES) 20
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SAMPLE NO.: Bl @ 161-164 GEOLOGIC UNIT: Shear Zone

SAMPLE DEPTH (FT.): 161-164
CRAVEL SAND SILT OR CLAY
COARSE | FINE COARSE | MEDIUM FINE

U.S. STANDARD SIEVE SIZE
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100 10 1 0.1 0.01 0.001

PARTICLE SIZE (mm)

TEST DATA

Do (mm) Dj (mm) Dy, (mm) SOIL DESCRIPTION

0.00046 0.00259 | 0.00854 1.7 18.6 Siley CLAY

SIEVE ANALYSES - ASTM D 135 & D 422
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SAMPLE NO.: B2 @ 263 GEOLOGIC UNIT: Shear Zone

SAMPLE DEPTH (FT.): 263
CRAVEL SAND SILT OR CLAY
COARSE | FINE COARSE | MEDIUM FINE

U.S. STANDARD SIEVE SIZE

<+ #8
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-+ #16
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100 10 1 0.1 0.01 0.001

PARTICLE SIZE (mm)

TEST DATA

D, (mm) D3 (mm) Dy (mm)  C. SOIL DESCRIPTION

0.00217 0.03745 0.14714 44 67.8 Silty SAND

SIEVE ANALYSES - ASTM D 135 & D 422
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SAMPLE NO.: B3 @ 324 GEOLOGIC UNIT: Shear Zone
SAMPLE DEPTH (FT.): 324
RAVEL SAND
SRAV SILT OR CLAY
COARSE | FINE COARSE | MEDIUM FINE

U.S. STANDARD SIEVE SIZE

<+ #8
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D)o (mm) D3, (mm) Dy (mm)
0.00040 0.00375 0.03673

1 0.1 0.01 0.001

PARTICLE SIZE (mm)

TEST DATA
C. SOIL DESCRIPTION
0.9 90.8 Siltey CLAY with sand
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SAMPLE NO.: B3 @ 328-330 GEOLOGIC UNIT: Shear Zone

SAMPLE DEPTH (FT.): 328-330
CRAVEL SAND SILT OR CLAY
COARSE | FINE COARSE | MEDIUM FINE

U.S. STANDARD SIEVE SIZE
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PARTICLE SIZE (mm)

TEST DATA

Do (mm) Dj (mm) Dy, (mm) SOIL DESCRIPTION

0.00077 0.01546 | 0.19277 1.6 250.6 Silty Clayey SAND

SIEVE ANALYSES - ASTM D 135 & D 422
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TEST RESULTS

SAMPLE GEOLOGIC LIQUID PLASTIC PLASTICITY
SOIL TYPE
NoO. UNIT LIMIT LIMIT INDEX
Bl @ 161-164| Shear Zone 66 27 39 CH
80 | | | | | |
LOW PLASTICITY < - HIGH PLASTICITY
\V\?«
70 M
?.
60 ,/
cL CH /
" 50 A eB1@
g / 161-
= 164
E 40 e
g [ ] / [
= /
(7]
< 30 -
o /
20 -
// MH-OH
10
CL-ML
ML-OL
0O ML
0 10 20 30 40 50 60 70 80 90 100 110 120
LIQUID LIMIT

SOIL TYPE DESCRIPTION

CH High-Plasticity Clay

CL Low-Plasticity Clay

ML Low-Plasticity Silt
CL-ML Low-Plasticity Clay to Low-Plasticity Silt
MH-OH High-Plasticity Silt to High-Plasticity, Organic Silt
ML-OL Low-Plasticity Silt to Low-Plasticity, Organic Silt
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PLASTICITY INDEX - ASTM D 4318
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TEST RESULTS

SAMPLE GEOLOGIC LIQUID PLASTIC PLASTICITY
SOIL TYPE
NoO. UNIT LIMIT LIMIT INDEX
B2 @ 263 Shear Zone 40 21 19 CL
80 | | | | | |
LOW PLASTICITY < - HIGH PLASTICITY
\V\?«
70 M
?.
60 ,/
CcL CH
ﬁ ®B2 @
a0 g 263
z y n
>
E 40 yd A
G 7
b pd .
< 30 -
o /
20 ® -
// MH-OH
10
CL-ML
ML-OL
0O ML
0 10 20 30 40 50 60 70 80 90 100 110 120
LIQUID LIMIT

SOIL TYPE DESCRIPTION

CH High-Plasticity Clay

CL Low-Plasticity Clay

ML Low-Plasticity Silt
CL-ML Low-Plasticity Clay to Low-Plasticity Silt
MH-OH High-Plasticity Silt to High-Plasticity, Organic Silt
ML-OL Low-Plasticity Silt to Low-Plasticity, Organic Silt
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TEST RESULTS

SAMPLE GEOLOGIC LIQUID PLASTIC PLASTICITY
SOIL TYPE
NO. UNIT LIMIT LIMIT INDEX
B3 @324 | SHEAR ZONE 51 23 28 CH
80 | | | | | |
LOW PLASTICITY €« > HIGH PLASTICITY
\V\?«
70 N
?»
60 ,/
cL CH

X o83 @
g >0 A 324
z y n
>
E 40 yd A
G 7
7 pd *

30 .
T '7

20 A

// MH-OH
10
CL-ML
ML-OL
0 —ML
0 10 20 30 40 50 60 70 8 90 100 110 120
LIQUID LIMIT

SOIL TYPE DESCRIPTION

CH High-Plasticity Clay

CL Low-Plasticity Clay

ML Low-Plasticity Silt
CL-ML Low-Plasticity Clay to Low-Plasticity Silt
MH-OH High-Plasticity Silt to High-Plasticity, Organic Silt
ML-OL Low-Plasticity Silt to Low-Plasticity, Organic Silt
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TEST RESULTS

SAMPLE GEOLOGIC LIQUID PLASTIC PLASTICITY
SOIL TYPE
NO. UNIT LIMIT LIMIT INDEX
B3 @ 328-330| Shear Zone 35 18 17 CL
80 | | | | | |
LOW PLASTICITY & - HIGH PLASTICITY
\V\?«
70 M
V.
60 ,/
cL CH /
& 50 p eB3 @
g / 328-
= 330
> /
= 40 -
g /
= /
(7))
< 30 7
o /
20 =
° /
/ MH-OH
10
CL-ML
ML-OL
0O ML
0 10 20 30 40 50 60 70 80 90 100 110 120
LIQUID LIMIT

SOIL TYPE DESCRIPTION

CH High-Plasticity Clay

CL Low-Plasticity Clay

ML Low-Plasticity Silt
CL-ML Low-Plasticity Clay to Low-Plasticity Silt
MH-OH High-Plasticity Silt to High-Plasticity, Organic Silt
ML-OL Low-Plasticity Silt to Low-Plasticity, Organic Silt

GEOCON

INCORPORATED

&

PLASTICITY INDEX - ASTM D 4318

SOUTHWEST VILLAGE

GEOTECHNICAL CONSULTANTS

6960 FLANDERS DRIVE - SAN DIEGO, CALIFORNIA 92121-2974

PHONE 858 558-6900 - FAX 858 558-6159

PROJECT NO.: 06847-42-04




SAMPLE NO.: Perm-1 GEOLOGIC UNIT: Qt
SAMPLE DEPTH (FT.): 0
GRAVEL SAND SILT OR
COARSE | FINE COARSE MEDIUM FINE CLAY
U.S. STANDARD SIEVE SIZE
?Ql 3 H H o O O O O oo 8 8
bhyH AL e e ¥ 2% TSR IRE = &
100 00 P43 M I R LA e 11 e e 01
| I I
% | T | |
| | I I
| | I |
80 } } \ } }
| | I I
| | I I
70 | 1 | |
| | \ I I
| | | |
60
2 [ [ NTT [
4 | | I I
§ 50 : | | |
z | | I |
w
O |
g o I I N I
o
| | I |
30 | | | |
| | I I
| | I I
20 } : | \.\
| | I |
| | I |
10 T T T |
| | I I
0 | | | |
1000 100 10 1 0.1 0.01
PARTICLE SIZE (mm)
TEST DATA
D,o(mm) D;;(mm) Dy (mm) C. C, SOIL DESCRIPTION
0.038 0.303 0.816 2.9 21.3 SM - Silty SAND

GEOCON @

INCORPORATED

SIEVE ANALYSES - ASTM D 135
GEOTECHNICAL CONSULTANTS

SOUTHWEST VILLAGE
6960 FLANDERS DRIVE - SAN DIEGO, CALIFORNIA 92121-2974

PHONE 858 558-6900 - FAX 858 558-6159 PROJECT NO.: 06847-42-04
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HYDRAULIC CONDUCTIVITY TESTING

APPENDIX B

We performed hydraulic conductivity testing on the mesa in the development area and at each of the

proposed storm water outfalls. The tests were performed in 4- and 6-inch-diameter, drilled boreholes. We

also performed a laboratory permeability test on a remolded sample of soil obtained from the mesa.

Tables B-1 and B-2 presents the results of the testing. Figure B-1 shows the locations of the tests.

HYDRAULIC CONDUCTIVITY TE;‘?‘I'BI;-IIEES?JETS PERFORMED ON THE MESA
Location Depth (feet) Geologic Unit Hydrau:{ic(ig/ohr;()luctivity
A-1 5 Topsoil/Qt 0.007
A-2 5 Qt 0.049
A-3 5 Qt 0.018
A-4 5 Qt 0.004
Lab Permeability -- Remolded Sample 0.86

HYDRAULIC CONDUCTIVITY TETSAI'BI;-EES?IETS PERFORMED AT OUTFALLS
Location l()fee Egl Geologic Unit Hydrau}(ic(iﬁ/ohli.()iuctivity
Outfall 5 5 Qls 0.011
Outfall 6 5 Qls 0.0009
Outfall 7* 3.3 Qls 0.0004
Outfall 8 4 Qls 0.008
Outfall 9 4.5 Qls 0.004

* Actual Location Slightly West of Outfall 7

Project No. 06847-42-04

July 2, 2021
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Elevation, MSL

Southwest Village
Project No. 06847-42-04
Cross Section: CC-CC'
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Elevation, MSL

Southwest Village
Project No. 06847-42-04
Cross Section: CC-CC'

Analysis:
-- Failure along Extended Shear Plane
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Elevation, MSL

Southwest Village
Project No. 06847-42-04
Cross Section: CC-CC'
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-- Failure at Edge of Borrow/Disposal Site
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Elevation, MSL

Southwest Village
Project No. 06847-42-04
Cross Section: CC-CC'
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-- 50 foot drop in landslide
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v) GEOCON

Seismic Slope Stability Evaluation
Input Data in Shaded Areas

Project Southwest Village
Project Number 06847-42-04
Date 07/02/21

Peak Ground Acceleration (Firm Rock), MHA,, g
Modal Magnitude, M

Modal Distance, r, km

Site Condition, S (0 for rock, 1 for sail)
Yield Acceleration, k,/g

Shear Wave Velocity, V; (ft/sec)

Max Vertical Distance, H (Feet)

Is Slide X-Area > 25,000ft? (Y/N)
Correction for horizontal incoherence
Duration, Ds gs|med> S€C

Coefficient, C4

Coefficient, C,

Coefficient, C,

Standard Error, g7

Mean Square Period, T,,, sec

Initial Screening with MHEA = MHA =k ,.,9
k/MHA

feq(u=5cm) = (NRF/3.477)(1.87-log(u/((MHA Jg)*NRF*Ds gs)))

keq = feq(MHA /g
Factor of Safety in Slope Analysis Using keq

0.21
6.12
11.5
0
NA
1500
336
Y
0.8
6.730
0.4110
0.0837
0.0021
0.437
0.445

NA
0.4811
0.101
0.77

Fails Initial Screening Analysis

Computed By

10% in 50 years

<-- Enter Value or NA for Screening Analysis
<mm

<

<-- Use "N" for Buttress Fills

Approximation of Seismic Demand
Period of Sliding Mass, T = 4H/V,, sec
T/Tm
MHEA/(MHA*NRF)
NRF = 0.6225+0.9196EXP(-2.25*MHA //g)

MHEA/g
k/MHEA = Ky/kpay
Normalized Displacement, Normu

Estimated Displacement, u (cm)

RCM

0.896
2.01
0.248
1.20
0.06
NA

NA

FIGURE C-5



Elevation, MSL

Southwest Village
Project No. 06847-42-04
Cross Section: CC-CC'

Analysis:

-- Seismic Analysis: Horz Seismic Coef.: 0.101

peman il
T -1 10 Il

0 200 400 600 800 1,000 1,200

File Name: CC-CC' (Seismic).gsz

1,400

1,600

1,800

zll
AI‘ L]

2,000

2,200

W,

2,400 2,600 2,800
Distance, feet

3,000

3,200

Color | Name | Unit Cohesion' | Phi' | Piezometric

Weight | (psf) °) Line
(pcf)

. Qal 125 100 28 |1

. Qcf 130 300 30 |1

D Qls 130 300 30 |1

. Shear | 120 50 8 1

Zone
. To 130 450 34 |1
. To (2) 1

Borrow/Fill Disposal Site

3,400

3,600 3,800

4,000

4,200 4,400

0
4,600 4,800 5,000

Figure C-6

Elevation



Elevation, MSL

Southwest Village
Project No. 06847-42-04
Cross Section: CC-CC'

Analysis:
-- Seismic for FS=1.0
-- Horz Seismic Coef.: 0.05
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Seismic Slope Stability Evaluation
Input Data in Shaded Areas

Project Southwest Village
Project Number 06847-42-04
Date 07/02/21
Filename Seismic

Peak Ground Acceleration (Firm Rock), MHA,, g
Modal Magnitude, M

Modal Distance, r, km

Site Condition, S (0 for rock, 1 for sail)
Yield Acceleration, k,/g

Shear Wave Velocity, V (ft/sec)

Max Vertical Distance, H (Feet)

Is Slide X-Area > 25,000ft? (Y/N)
Correction for horizontal incoherence
Duration, Ds gs|med, SEC

Coefficient, C4

Coefficient, C,

Coefficient, C,

Standard Error, g7

Mean Square Period, T,,, sec

Initial Screening with MHEA = MHA =k ,.,9
k/MHA

fe(u=5cm) = (NRF/3.477)(1.87-log(u/((MHA Jg)*NRF*Ds gs)))

keq = feq(MHA /g
Factor of Safety in Slope Analysis Using keq

0.21
6.12
11.5
0
0.05
1500
336
Y
0.8
6.730
0.4110
0.0837
0.0021
0.437
0.445

0.2381
0.4811
0.101
0.77

Fails Initial Screening Analysis

Computed By

10% in 50 years

<-- Enter Value or NA for Screening Analysis
<mm

<-mm

<-- Use "N" for Buttress Fills

Approximation of Seismic Demand
Period of Sliding Mass, T = 4H/V,, sec
T/Tm
MHEA/(MHA*NRF)
NRF = 0.6225+0.9196EXP(-2.25*MHA /g)

MHEA/g
k/MHEA = Ky/kpay
Normalized Displacement, Normu

Estimated Displacement, u (cm)

RCM

0.896
2.01
0.248
1.20
0.06
0.80

FIGURE C-8



v) GEOCON

Seismic Slope Stability Evaluation
Input Data in Shaded Areas

Project Southwest Village Computed By  RCM

Project Number 06847-42-04

Date 07/02/21

Filename Seismic

Peak Ground Acceleration (Firm Rock), MHA,, g 0.21 10% in 50 years

Modal Magnitude, M 6.12

Modal Distance, r, km 11.5

Site Condition, S (0 for rock, 1 for soil) 0

Yield Acceleration, k,/g 0.05 <-- Enter Value or NA for Screening Analysis

Shear Wave Velocity, V (ft/sec) 1500 <--

Max Vertical Distance, H (Feet) 80 <--

Is Slide X-Area > 25,000ﬂ2 (YIN) Y <-- Use "N" for Buttress Fills

Correction for horizontal incoherence 0.8

Duration, Ds.g5|med, S€C 6.730

Coefficient, C4 0.4110

Coefficient, C, 0.0837

Coefficient, C; 0.0021

Standard Error, g7 0.437

Mean Square Period, Ty, sec 0.445

Initial Screening with MHEA = MHA = k5,9 Approximation of Seismic Demand

k/MHA 0.2381 Period of Sliding Mass, T = 4H/V,, sec 0.213

feq(u=5cm) = (NRF/3.477)*(1.87-log(u/((MHA,/g)*NRF*Ds.g5))) 0.4811 TTn 0.48

keq = feq(MHA,)/g 0.101 MHEA/(MHA*NRF) 0.762

Factor of Safety in Slope Analysis Using kgq 0.77 NRF = 0.6225+0.9196EXP(-2.25*MHA /g) 1.20
Fails Initial Screening Analysis MHEA/g 0.19

k,/MHEA = Ky/Krax 0.26
Normalized Displacement, Normu 9.2

Estimated Displacement, u (cm) 12

FIGURE C-9



5/24/2021 Unified Hazard Tool

Please do not use this tool to obtain ground motion parameter values for the design code
reference documents covered by the U.S. Seismic Design Maps web tools (e.g., the
International Building Code and the ASCE 7 or 41 Standard). The values returned by the two

applications are not identical.

~  Input
Edition Spectral Period
Dynamic: Conterminous U.S. 2014 (u... Peak Ground Acceleration
Latitude Time Horizon
Decimal degrees Return period in years
32.5545 475
Longitude
Decimal degrees, negative values for western longitudes
-117.0258
Site Class

537 m/s (Site class C)

https://earthquake.usgs.gov/hazards/interactive/ 1/5



5/24/2021

A~ Hazard Curve

Hazard Curves

let+0
le-1-
le-2

le-34
le-4-
le-54
le-6 X X
= Time Horizon 475 years
le-7-| —@— Peak Ground Acceleration
—e— 0.10 Second Spectral Acceleration
—e— 0.20 Second Spectral Acceleration
le-9- —e— 0.30 Second Spectral Acceleration
~a— 0.50 Second Spectral Acceleration
le-10 0.75 Second Spectral Acceleration
le-114 —e— 100 Second Spectral Acceleration
2.00 Second Spectral Acceleration
le-12 3.00 Second Spectral Acceleration

4.00 Second Spectral Acceleration
—o0— 5.00 Second Spectral Acceleration

le-8

Annual Frequency of Exceedence

le-134

T T T
le-2 le-1 le+0

Ground Motion (g)

Component Curves for Peak Ground Acceleration

le+0q
le-14
le-2
le-3

le-4-
le-5-
le-6
le-7-
le-84
le-94
le-10

Annual Frequency of Exceedence

le-11- == Time Horizon 2475 years
—e— System

1e-12 —e— Grid

le-134 Fault

T T
le-2 le-1 let0

Ground Motion (g)

View Raw Data

https://earthquake.usgs.gov/hazards/interactive/

Ground Motion (g)

1.6+

1.4

124

1.04

0.8

0.6

0.4+

0.24

0.0

Unified Hazard Tool

Uniform Hazard Response Spectrum

e

Spectral Period (s): PGA

Ground Motion (g): 0.2086 i i i i

0.0

T
0.5 1.0 1.5 2.0 25 3.0 35 4.0 4.5

Spectral Period (s)

5.0

2/5



5/24/2021

~ Deaggregation

Unified Hazard Tool

Component
Total

W ec=(-~.-25)

W:c=[25.-2)

o We=[-2.-15)

N Me=[-15..-1)

= [Je=[-1.-05)
S, []e=[-0.5..0)
o []e=[0..0.5)
S [e=[05.1)
E=a=t We=[1.15)
T HWc=[15.2)
§m\ We=[2.25)

> HWc=[25.+=)

https://earthquake.usgs.gov/hazards/interactive/

3/5



5/24/2021

Summary statistics for, Deaggregation: Total

Deaggregation targets

Return period: 475yrs
Exceedance rate: 0.0021052632 yr’
PGA ground motion: 0.20861892 g

Totals

Binned: 100 %
Residual: 0%
Trace: 0.23%

Mode (largest m-r bin)

m: 6.12

r: 11.76 km

€: 0.20
Contribution: 10.64 %

Discretization

r: min=0.0, max =1000.0, A =20.0 km
m: min=4.4, max=9.4,A=0.2
€ min=-3.0,max=3.0,A=050

https://earthquake.usgs.gov/hazards/interactive/

Unified Hazard Tool

Recovered targets

Return period: 487.51271yrs
Exceedance rate: 0.0020512286 yr'

Mean (over all sources)

m: 6.58
r: 22.27 km
€: 0430

Mode (largest m-r-go bin)

m: 6.12
r: 11.53 km
€: 0.20

Contribution: 9.11 %

Epsilon keys

€0:
€l:
€2
€3:
€4:
€5:
€6:
€T:
€8:
€9:

[-e0 .. -2.5)
[-2.5..-2.0)
[-2.0..-1.5)
[-1.5..-1.0)
[-1.0..-0.5)
[-0.5..0.0)
[0.0..0.5)
[0.5..1.0)
[1.0..1.5)
[1.5..2.0)

€10: [2.0..2.5)
€11: [2.5..+%]

4/5



5/24/2021

Deaggregation Contributors

Source Set Ly Source

UC33brAvg_FM31
Rose Canyon [0]
Coronado Bank alt1 [13]
San Diego Trough south [1]
Rose Canyon [3]
Rose Canyon [1]
Rose Canyon [2]

UC33brAvg_FM32
Rose Canyon [0]
Coronado Bank alt2 [25]
San Diego Trough south [1]
Oceanside alt2 [0]
Rose Canyon [1]
Rose Canyon [3]

UC33brAvg_FM32 (opt)
PointSourceFinite: -117.026, 32.604
PointSourceFinite: -117.026, 32.604

UC33brAvg_FM31 (opt)
PointSourceFinite: -117.026, 32.604
PointSourceFinite: -117.026, 32.604

https://earthquake.usgs.gov/hazards/interactive/

Type

System

System

Grid

Grid

11.42
22.75
39.15
15.45
11.60
12.81

11.42
22.75
39.15
19.58
11.60
15.45

7.42
7.42

7.43
7.43

Unified Hazard Tool

6.36
7.08
7.33
6.50
6.97
6.85

6.39
7.39
7.33
7.39
6.91
6.58

5.63
5.63

5.63
5.63

€

0.01
0.41
0.99
0.33
-0.41
-0.19

-0.02
0.18
1.00

-0.21

-0.36
0.27

-0.12
-0.12

-0.12
-0.12

lon

117.147°W
117.234°W
117.397°W
117.161°W
117.148°W
117.150°W

117.147°W
117.233°W
117.397°W
117.357°W
117.148°W
117.161°W

117.026°W
117.026°W

117.026°W
117.026°W

lat

32.551°N
32.450°N
32.395°N
32.634°N
32.568°N
32.601°N

32.551°N
32.448°N
32.395°N
32.560°N
32.568°N
32.634°N

32.604°N
32.604°N

32.604°N
32.604°N

az

267.92
239.35
243.08
304.97
277.27
294.08

267.92
238.72
243.08
271.13
277.27
304.97

0.00
0.00

0.00
0.00

%

39.80
18.70
6.39
2.37
1.34
121
1.01

38.23
17.62
5.03
2.33
1.66
1.25
1.10

10.89
1.15
1.13

10.76
1.16
1.14

5/5
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APPENDIX D

GROUNDWATER EVALUATION BY DUDEK & ASSOCIATES

FOR

SOUTHWEST VILLAGE VTM-2
SAN DIEGO, CALIFORNIA

PROJECT NO. 06847-42-04



June 22,2021 13330

David Evans

Vice President/Senior Geologist
Geocon Incorporated

6990 Flanders Drive

San Diego, CA 92127

Subject: Initial Assessment of Groundwater Conditions at the Southwest Village Site, Otay Mesa and
Surrounding Areas, San Diego County

Dear Mr. Evans:

This report is prepared at Geocon’s request to address groundwater conditions that relate to slope stability
calculations and evaluation of landslide topography for the purposed Southwest Village Project (Project, or VTM-1).
The Project site occupies a large mesa situated east of highway 805, south of highway 905, and north of the US-
Mexico border (Figure 1). The study area includes the Project site and adjacent slopes southwest, south, and
southeast of the mesa. These slopes include a known complex of landslides.

Geocon has conducted, and continues geotechnical investigation including mapping, drilling, trenching, soil
sampling, permeameter testing, groundwater measurements, and laboratory soils testing for the project. This
includes geotechnical characterization and slope stability assessment for the landslides adjacent to the Project.
Figure 1 shows Geocon’s delineation of three landslide complex groups adjacent to the proposed development site.
These are Landslides A, B, and C. The principal area addressed to date by Geocon’s work is Landslide A. The
findings of this initial groundwater assessment are summarized as follows:

o Few data points exist at present to characterize Otay Mesa groundwater conditions. The groundwater
observations found for this report are summarized in Table 1. These data include a wide time span of
observations from 1955 to present, and include some wells which no longer exist. An area with more
groundwater level detail is Landslide A, due to Geocon’s geotechnical investigations in 2001 and current
work of 2020 and 2021.

e Groundwater is present under the Mesa, and as expected is present at shallow depths at the base of slope
at the west edge of the Mesa, where the older rocks that form the Mesa contact more porous alluvial
deposits of the Tijuana River valley which extend west to the ocean. A profile of three core borings drilled
in Landslide A by Geocon documents the groundwater slope in the Otay Formation rising from approximately
40 feet below terrain (elev 52’, NAVD88) near base of slope gradually to 193 feet below terrain (elev 170’)
west of the Landslide A headscarp. Depth to groundwater under the Mesa surface in the Project area is not
clearly delineated, but may occur at approximately 300 foot depth (elev 184 ft) based on “first water”
encountered when a agricultural well was drilled in the Project area in 1961. This well is presently filled
with debris, and because of its 1245 foot depth may blend groundwater pressures from several depth
zZones.
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The undisturbed sedimentary strata east and north of the landslide masses identified in Figure 1 consist
of generally horizontal rocks lying beneath marine terrace deposits and associated well developed soil
horizons that cap the Mesa. Beneath the terrace deposits and associated soils are San Diego formation
and Otay formation (oldest). The Otay formation rocks, as encountered within Landslide A in Geocon
coreholes 1, 2, and 3 are predominantly fractured sandstone, siltstone, and claystone. Where undisturbed
outside of the slide complexes, it is expected that the strong horizontal layering inhibits vertical infiltration
of groundwater. Such layering can cause development of pockets of groundwater perched above the
regional water table.

At present, there are insufficient monitoring points within and bordering the landslide complexes
surrounding the Project to create a groundwater elevation contour map to accurately determine flow
directions and groundwater slope, or to determine vertical groundwater pressure gradients which may be
important to assessing landslide mass stability.

A groundwater monitoring well (Corehole 3) which was constructed within Landslide A terminates above
the basal shear zone which occurs at Elevation 29-33 (NAVD88). Because of the thickness and apparent
continuity of the basal shear as found in Coreholes 1, 2, and 3, and at the Intermodal Transportation Center
(Geocon, 2001) it should not be assumed that Corehole 3 is in close continuity with groundwater levels
and pressures beneath and upslope of the well, which may respond somewhat differently to seasonal rain
than groundwater levels within the landslide masses.

We recommend additional groundwater monitoring wells to improve characterization and monitoring of
groundwater levels within, outside, and under the slide masses adjacent to the proposed development.
Determination of the groundwater level response of the landslide affected hillside areas to heavy seasonal
rainfall events is recommended as part of the geotechnical assessment. The rate and magnitude of hillside
groundwater level changes to seasonal rainfall is of primary importance to causation and/or re-activation
of landslide movements.

Use of the bare soil and rock gullies to conduct stormwater from outfalls 5 through 9 to the base of the
slope is not recommended, especially for outfalls 5 and 7. Permeameter tests on the soil in the gully
bottoms indicates infiltration through the intact soil of the gully bottoms into the subsurface during
moderate storm flow events will not be sufficient to affect stability. However, elevated storm flow velocities
such as may occur below outfall 7 during extreme storms within the natural channels could pose the risk
of severe soil erosion and expose landslide tension cracks between landslide blocks in the channel
bottoms, which could cause rapid stormwater infiltration into deeper levels of the slide masses. Outfall 5
discharges immediately into a closed depression near the headscarp created by previous landslide
movements, and is not recommended for direct stormwater disposal.

The stormwater routing design by Rick Engineering incorporates sufficient retention basin capacity to
largely mitigate peak flows and velocities from the proposed Project development areas of the Mesa to pre-
project levels or less.

The process of grading and construction for the Project will reduce vertical infiltration of storm and irrigation
water into the subsurface from the Mesa mostly due to the creation of impervious surfaces and to some
degree the compaction required to create finished the finished grade and lot pads.
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Sincerely,

Steve Dickey
CEG 1070, CHG 386
Senior Hydrogeologist
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1 Scope of Work

Dudek has provided the following services under this project:
1. Review of existing geotechnical reports and documents

2. Assist with casing installation, well development, and monitoring of Corehole 3, which was drilled into
Landslide A, along with Coreholes 2 and 3.

3. Review of borehole seismic data and report prepared by Geovision, Inc. in the three Geocon coreholes.

4. Review historic documents and air photos to provide groundwater data additional to that developed
directly for geotechnical reports for the Southwest Village and Intermodal Transfer Station projects. The
largest source of this data is the CA Department of Water Resources Well Driller's Completion Reports,
which have recently become publicly available.

5. Review April 21, 2021 Rick Engineering Report, Landslide Hydrology Analysis for Southwest Village, Rick
Engineering Job Number 15013-C.

6. Provide field staff to assist Geocon in conducting near surface permeameter measurements of soils at
several proposed stormwater outfall sites located within the landslide complex area.

7. Assemble the historic and the recently acquired groundwater information into this assessment of
groundwater conditions beneath the mesa and the landslide complexes.
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2 Geologic Setting and History

The mesa top is a relatively flat, ancient marine terrace at an elevation of approximately 500 feet. Long term,
uniform and continuous uplift of approximately 14-16 cm/1000 years has placed the Mesa at its present elevation
(Kern and Rockwell, 1992). The Mesa surface at the Southwest Village site consists of well developed terrace clay
surficial soils which overly a thick layer of terrace gravel, cobbles, and boulders. Beneath the Terrace deposits are
San Diego formation which overlies Otay formation. Geocon’s borings at the mesa top demonstrated erosional
contacts between the terrace gravels, San Diego formation, and Otay formation. The Quaternary terrace clay soil
and gravel, the San Diego formation and Otay formation rocks are involved in the Landslide A head scarp at the
west and beyond to the west of the Mesa.

The appearance of the landslide slope below the Mesa indicates a complex and progressive series of deep seated
downslope block movements, which include components of block rotation. A major landslide feature evident in the
three deep coreholes drilled by Geocon in the landslide complex west of the mesa top are thick, apparently
continuous zones of sheared and deformed bentonite, lying almost horizontal slightly at elevation 29-33 ft
(NAVD8S8) in Corehole 3. The bentonite units occur intermittently and may be an important feature restricting
vertical groundwater movement, and could locally cause “perched” conditions, affecting groundwater elevation
heads above and/or below the bentonite units.

The deformed bentonite beds found in the Geocon Otay Mesa Landslide A coreholes and in the Intermodal
Transportation Center geotechnical borings may be the same or similar as described by Vanderhurst, Hart, and
Owen, 2011. Development of the present terrain was influenced by a different Pleistocene climate for extended
time with greater precipitation on the order of 30-40 inches annual compared to present day 10 inches average
annual for San Ysidro, and a Pleistocene sea level as much as 345 feet below present level starting 20,000 years
BP.

The greater precipitation and lower sea levels during the Pleistocene epoch deepened incision of the ravines that
are present at the Mesa, and may also have caused larger and more frequent storm flows, resulting in possible
meanders of the Tijuana River which undercut the west and southwest edges of Otay Mesa. The greater Pleistocene
precipitation during the Younger Dryas period also contributed to the deeply weathered, well-developed soil profiles
that cap the Mesa.

Figure 2 provides a cross section constructed from the Mesa and Carvajal driller’'s logs, along with Geocon boring
and corehole logs. The Carvajal well log indicates “pinkish gray mud” from depth 435-460 ft, at elevation slightly
higher than the basal shear bentonite bed encountered on the Project side of the Mesa in Geocon Corehole 3.

Figure 3 provides an estimated sea level curve from 20,000 years BP to present, along with a summary graph of
ocean core pollen analyses indicating a prolonged wet climate interval during the Pleistocene epoch from 12,000
to 20,000 years BP for the California Borderland at latitude 32.3 degrees north.
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3 Groundwater Elevation Data

Plate 1 is a map summarizing the groundwater depth/elevation information that was found for the proposed project
the surrounding area. The data are from CA DWR Well Drillers Completion Reports, the CA DWR groundwater
information GIS system, wells constructed for groundwater regulatory cleanup investigations such as gas stations,
USGS groundwater multi-port monitoring wells, and geotechnical reports generated by Geocon, Inc. This data is
summarized in Table 1. The data also includes groundwater levels from three core holes drilled into Landslide A for
the current Southwest Village geotechnical investigation. Figure 1 is a map showing Geocon’s designation of the
landslide areas at the Mesa edges as Landslides “A”, “B”, and “C”, as well as a conceptual footprint of the initial
phase of the proposed development.

Because of the scarcity of water well data available for the Mesa area, the Plate 1 includes groundwater
observations date from 1955 (Carvajal agricultural well) to the present (depth to groundwater measured in Geocon
Corehole 3 and in Mesa agricultural well). Because the available data is very widely spaced and taken over a 66
year time span, Plate 1 should be regarded as reconnaissance level information, especially for the Mesa itself.
Several of the groundwater elevations shown in Plate 1 are previous reported levels for wells that no longer exist.

Two deep agricultural wells are located on the Mesa, constructed in 1955 and 1961, which are no longer in service;
Attempts to sound the Mesa well, located immediately uphill of the Landslide A complex headscarp were not
repeatable because of debris in the well. However, the logs of these wells are included because they were drilled
with cable tool equipment, which allows construction of somewhat detailed drilling logs, as well as detailed
observations regarding occurrence of first water or perched groundwater.

Plate 2 is a cropped portion of Plate 1, which enlarges the proposed Southwest Village development area. A cross
section line through Landslide A is presented in Figure 4. The groundwater depth/elevation cross section shows
depth to water and elevation from the three Geocon core holes, the Mesa irrigation well (depth to “first water” in
1960), and Boring SB-3 drilled at the Intermodal Tranportation Center in 2001. Groundwater levels for the Mesa
Well and the SB-3 exploration boring have been projected northwest into the Figure 4 cross section.

As part of this investigation, Corehole 3 was equipped with a PVC casing and well screen extending to 270 foot
depth, and equipped with a water level recording pressure transducer. The groundwater levels shown in Figure 4
for Coreholes 1 and 2 were measured very shortly after drilling with a borehole seismic survey conducted by
Geovision, and the borings have since been abandoned. Boring SB-3 was abandoned in 2001 shortly after logging.

It should not be assumed that the groundwater conditions shown in Figure 4 and Plate 2 are static and invariant
with respect to seasonal storms or unusual series of precipitation events, should they occur. Because the core
borings indicate the bulk of the Otay formation slide mass is composed of claystone, siltstone, and sandstone, a
conservative assumption would be that groundwater flow within Landslide A occurs primarily via fracture flow, and
a much lesser degree porous media flow. Therefore groundwater level response of the slope to heavy rainfall could
be greater and also more rapid than would occur in more porous, unconsolidated basin aquifer sediments such as
sand.
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Additional monitor wells with water level recording capability are needed to measure water level and fluctuations
uphill of the Landslide A headscarp, and also within the slide mass to measure the groundwater level response to
heavy rainfall events. In addition, an observation well should be constructed with a screen isolated beneath the
basal shear zone bentonite bed to assess the degree it may function to restrict vertical groundwater flow, and
measure the hydraulic pressure acting beneath the basal shear layer.

4 Assessment of Groundwater Conditions

4.1 Groundwater Conditions at Base of Slope, Landslides A and B

Groundwater levels in Geocon boreholes near the base of slope (Plates 1 and 2) in the Landslide A and B area
indicate that there is very likely continuous saturation above and beneath the basal slide surface and that these
levels are slightly above but on a downwards slope consistent with gas station monitor well groundwater elevations
measured recently west of the slide area near the Tijuana River, and northwards adjacent/west of Otay Mesa and
northwards to the Otay River area. The groundwater levels within the toe area of Landslides A and B were
determined in 2001 by exploration borings advanced for the Intermodal Transfer project area, at the west downhill
portion of Landslide A, and adjacent to Landslide B, as shown in the Figure 4 cross section. If property access
allows, one or more monitor wells should be re-established at the base of slope, and equipped with a recording
groundwater level transducer to determine the groundwater level response, if any of the landslide mass in this area
to significant rainfall events.

4.2 Surfacing Groundwater, South Edge of Otay Mesa

Surfacing Groundwater is present in Spring Canyon, at the south edge of Otay Mesa, at the US-Mexico international
border. Examination of a multi year sequence of aerial photos as early as November 1981 indicates persistent
presence of riparian trees, surface water flow, and riparian vegetation that begins approximately 2800 feet east-
northeast and upstream of a newly constructed concrete culvert structure at the International Border that takes the
water under the border into Tijuana. The 1981 air photo pre-dates the extensive bulk grading and road construction
conducted along this section of the border, which included the construction of a concrete culvert and other works
to convey the Spring Canyon surface flow across the border.

Plate 1 and Plate 2 show this location, with a 2014 surface water elevation of 164 feet at the border, located at
the southwest corner of Landslide C. This elevation is roughly comparable with nearby groundwater elevations
measured in CH-2, CH-3, and the Mesa Well. This location is interpreted as discharging groundwater that has been
exposed and released by downcutting of Spring Canyon. The source of the surface water is from older rocks
assumed to be Otay Formation, with the groundwater source within the adjacent Otay Mesa hillside, and assumed
to be higher than the surface flow at Elevation 164, in order to sustain the flow. A short distance upstream of this
location, the canyon bottom surface water ends and the vegetation transitions from riparian to upland species, as
visible in aerial mapping photos. Although the relationship of the Spring Canyon perennial surface water to the
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regionally extensive bentonite bed at the base of Landslides A, B, and C is unknown, the landslide area core boring
logs suggest that this water is perched above the basal shear bentonite bed .

4.3 Groundwater Beneath Top of Mesa, Project Area

The Mesa Well, shown near the west edge of the Mesa in Plates 1 and 2 provides the only data available for
groundwater level beneath the Project area, outside of the landslide areas. In 1960 the driller noted “first water”
at 298 feet below ground surface (DWR drillers log and completion report provided in Appendix A). The borehole
was continued by casing advance to a total depth of 1245 feet. When deep perforations were cut at the completion
of the well, the final water level is listed in the report as 565 feet.

While the final water level noted may not have reached equilibrium when measured, it suggests a final water level
near or below sea level (ground surface elevation at the Mesa well is 482 feet). This deep level after casing
perforation is interpreted to indicate a downwards hydraulic pressure gradient within the Otay Formation with depth.

Although not current or the most reliable data, we regard the “first water” notation on the Mesa Well driller’s log as
the best available indication of groundwater depth beneath the Project area, subject to verification. The Mesa Well
driller’'s log is presented in the Figure 2 cross section.
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5.0 Influence of Proposed Stormwater Outfalls on Groundwater

5.1 Landslide Surface

The project as proposed in includes five outfalls to manage the Project stormwater flows. Figure 5 shows the
location of proposed stormwater outlet structures which are intended to convey project stormwater and excess
irrigation water to existing bare earth drainages which will then convey the stormwater to the base of the slope and
existing San Ysidro stormwater infrastructure. The outfalls are numbered 5, 6, 7, and 8 as indicated in Figure 4.

The existing drainage pathways that traverse from the proposed outfalls through the slide areas are shown in Figure
5 as yellow lines. The drainage pathways were digitized and are graphed as profiles in Figure 6. The cross sections
for these bare earth drainages have been unfolded from their curved path routes into the flat plane of Figure6. Thus
the true drainage path lengths and slopes are retained in the figure.

The downhill drainage pathway for outfall 5 traverses downslope through Landslide A, while the pathways issuing
from outfalls 6 and 7 traverse the slope of Landslide B. The drainage pathways from outfalls 8 and 9 traverse more
steeply downhill over the Landslide C slope.

The Figure 6 outfall drainage profiles indicate the channel downhill from Outfall 9 is steepest at 20%, while the
drainage gully from Outfall 7 has the least downhill slope at 10%. Outfalls 5, 6, and 8 drop downhill at slopes of 14,
16, and 17% respectively.

None of the current drainage profiles exhibit sharp concave nicks in their profiles indicating excessive “nick point”
erosion, such as would indicate wallowing out of a structural weak spots such as tension cracks or soft sedimentary
beds. The drainages flowing down from Outfalls 6 and 7 are the most deeply incised into what appears to be a soft,
erodible portion the composite landslide slope.

Based on peak stormwater flows calculated by Rick Engineering, the post development flow velocities could be
especially elevated in the bare earth channel of Outfall 7, which Rick proposes to substantially mitigate to pre-
project levels with retention of stormwater at the Mesa.

The drainage dropping out of Outfall 5 begins almost immediately in a shallow closed depression that occupies a
sag immediately beneath the Landslide A headscarp, and is recommended for re-routing or modification to prevent
infiltration of stormwater into the Landslide A headscarp.

Based on the stormflow durations calculated by Rick Engineering, and soil permeameter infiltration measurements
at each outfall location measured by Geocon, it is calculated that infiltration through the soil bottoms of the existing
channels into the slide mass during moderate rainfall events will not be excessive, as it is expected that the soil
layer covering the channels will remain intact. After such events it is expected that the infiltrated stormwater will be
held in the soils at shallow depth by capillary forces and will come back out as evapotranspiration. Only during
extended series of multiple closely spaced rainstorms would infiltration to groundwater be expected to occur, and
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it would occur at very slow rates, with of the stormwater continuing downhill as surface flow . The outfall infiltration

test results are displayed in Table 2 below.

TABLE 2

Outfall 5 32.55425 -117.027 1.09E-2
Outfall 6 32.55183 -117.0243 9.05E-4
Outfall 7A 32.55078 -117.0229 4.13E-4
Outfall 8 32.54762 -117.0173 8.22E-3
Outfall 9 32.548613 -117.01489 3.92E-3

Notes: Data and calculations for K values provided by Geocon.

However, it is possible that periods of sustained high flow in these drainages, such as might occur during an
“atmospheric river” type series of rains could generate erosive stormflows that remove enough soil to expose
landslide-generated tension cracks in the channels beneath the soil layer, leading to significant injection of
stormwater directly into the subsurface through the cracks in rock, and tension fracture zones between the
landslide blocks. Rapid introduction of significant volume stormwater into fractures between slide blocks could
raise the water table within portions of the composite slide mass rapidly and sufficiently above the basal shear zone
clay surface to affect local slide mass stability.

Analysis of aerial photos and shaded relief topographic images of the landslide complex indicates that such cracks
are very likely present. Groups of native palm trees present in catchments within Landslide Component A also
suggest that significant trapping of stormwater within the composite landslide surface has occurred in previous
rainfall events.

Without detailed knowledge of the slide mass groundwater surface in Landslide A, B, and C, and knowledge of the
response of slide mass groundwater levels to significant rain events, it is suggested that routing of stormwater from
the proposed development onto the bare earth existing channels on the landslides be avoided.

Draft stormwater calculations by Rick Engineering for proposed flows to Outfalls 1 through 5 indicate that any
increase in total volume of stormwater created by development of Southwest Village will be mitigated to pre-project
levels by stormwater retention to reduce peak flows leaving the project area through the proposed outfalls 1 through
5. Therefore it can be said that the project, as currently proposed will not cause a change the overall landslide
stability situation of the slopes surrounding it to the west, southwest, and south, due to stormwater flows. This is
not the same as stating that with the present level of knowledge that Landslide A, B, and C slopes are known to be
stable under all future rainfall event sequences.
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5.2 Groundwater Infiltration Impact of Developing the Mesa Surface

The existing natural surface of the Mesa is characterized by relatively low infiltration of rainfall, as evidenced by
presence of vernal pools. The uppermost natural terrace deposts are predominantly clay soils., classified by USDA
as Huerhuero loam (HrC). Compared to the existing natural Mesa surface, the proposed development will reduce
the areas open to stormwater infiltration due to the construction of impervious surfaces consisting of streets,
sidewalks, roofs, and driveway pavement.

The infiltration capacity of the soil horizons capping the Mesa is limited by the presence of low vertical conductivity
layers that restrict downwards water flow. The soil profile of the Mesa top is characterized by USDA as being in
runoff class “Very High”, and with the infiltration capacity of the limiting soil profile layers as very low to moderately
low, with Ksat of 0.00 to .06 inches per hour.

Geocon conducted permeater testing of undisturbed surface soils in the proposed development area of the Mesa,
with resulting vertical conductivities as follows:

TABLE 3

GEOCON HYDRAULIC CONDUCTIVITY TEST RESULTS, DEVELOPMENT AREA, MESA SURFACE

Location Depth, ft Geologic Unit Hydraulic Conductivity
K (in/hr)
A-1 5 Qt, Topsaoil .007
A-2 5 Qt .049
A-3 5 Qt .018
A-4 5 Qt .004

These results are consistent with the USDA published soil map for the Mesa. Therefore, given the strong
layering of horizontal strata under the Mesa surface, the low hydraulic conductivity of the site surface,
and the replacement of exposed soil surface with impervious areas by the proposed development plan, we
believe the net impact will be a reduction of stormwater infiltration into the Mesa surface. Therefore, the
net long term impact of the proposed development of the Mesa surface will be to reduce infiltration of
rainwater to groundwater, resulting in a long term, net decrease in groundwater levels beneath the
development.
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6.0 Conclusions

A thorough search for historic groundwater data was conducted to support this assessment, which is
summarized on Table 1 and Plates 1 and 2. The data spans dates from 1955 to the present. In addition
measurements of present groundwater levels within Landslide A were conducted. Conclusions are as follows:

1. There is solid evidence that the groundwater surface within the project portion of Otay Mesa rises above
the surrounding areas at the flanks and base of the Mesa. The maximum groundwater elevation under the
Southwest Village project area of the Mesa could not be determined with available data.

2. The driller's logs from the deep Carvajal and Mesa wells, although very old are detailed and generally
meaningful for this initial assessment. They indicate that due to the persistent layering of clay and silt bearing
strata, there was perched water within the sedimentary stack, above the main water table when drilled. The
perched water occurrences started at approximately 300 foot depth below the Mesa surface when drilled in
1961. It is reasonable to assume that this condition may persist in general today, although exact details may
differ.

3. The groundwater depths indicated by Landslide A Coreholes CH-1, CH-2, and CH-3 are considered to be
generally representative of groundwater levels for the adjacent portions of the hillside, but specific
groundwater depths and elevations in adjacent areas should be confirmed by drilling.

4 Geocon Coreholes 1, 2, and 3 indicate that the aquifer in the landslide area, above the basal shear zone
is characterized by fracture flow in claystone, siltstone, and sandstone which probably dominants compared
to porous media groundwater flow. The practical impact of this aquifer characteristic is groundwater
fluctuations within the slope are likely to be greater and more sudden/abrupt than for a system dominated by
porous flow, such as groundwater flow in sand.

5. Given #4 above, we recommend additional monitor wells be installed in the Southwest Village project
area, and downslope landslide areas with recording transducers to determine the sensitivity of landslide
mass groundwater levels in several locations to seasonal precipitation. Corehole 3 is presently equipped with
such a transducer/datalogger.

6. The assumed groundwater elevation above 164 feet that sustains the surface water flow at the south
edge of Otay Mesa at the International border (Landslide C area) is generally consistent with the level found
in corehole CH-3 to the northwest, and is likely to be approximately representative of groundwater level in the
Otay Formation beneath the Mesa north of the scarp above Landslide A. Due to the lack of sufficient wells,
the exact shape and elevation contours of the groundwater surface beneath the Mesa is unknown.
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7. ltis our opinion that a significant cause for development of the extensive landslide apron surrounding the
southwest, south, and southeast slopes of Otay Mesa was significantly wetter climate conditions in the late
Pleistocene (Younger Dryas event), and also the significantly lower of sea level to minus 345 feet MSL, thus
increasing the topographic relief of the Mesa.

8 We recommend the routing of stormwater from the Project outfalls over the bare earth drainages to
bottom of slope be re-considered and avoided. Piping the water with storm drains across or around the slide
mass is our recommendation.
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TABLE 1 Well Data
FEATURE Feature, Short Name | Grd Surf Elev | GW Depth, Ft | GW Elev, Ft| Dec Latitude Dec Longitude SP N, US ft SPE, US ft
NAVDS88 CA Zone 6 CA Zone 6

Corehole 1 Surveyed CH1 184 70 114 32.5515527 -117.0307686 1781361.4 6321066.9
Corehole 2 Surveyed CH2 279 125 154 32.5525594 -117.0291278 1781723.9 6321575.3
Corehole 3 Surveyed CH3 360 189.87 170 32.5534973 -117.0274925 1782061.4 6322081.7
Mesa Well, 1245', 1961 Mesa 482 385,298 97, 184 32.5507160 -117.0187320 1781029.4 6324773.8
Carvajal Well, 1215', 1955 Carvajal 507 347 160 32.5655240 -117.0057070 1,786,387.80 6,328,826.54
Spring Canyon Surface Flow At Border |Spr Cyn Surf 164 32.5448820 -117.0131950 1,778,894.22 6,326,464.49
Geocon SB-7, Transfer Station SB-7 101 545 47 32.5444880 -117.0280300 1,778,784.66 6,321,891.64
Geocon SB-3, Transfer Station SB-3 98 46 52 32.5460550 -117.0295270 1,779,358.24 6,321,434.56
Geocon SB-1, Transfer Station SB-1 89 54 35 32.5454390 -117.0293270 1,779,133.65 6,321,494.52
Geocon SB-2, Transfer Station SB-2 78 47.5 31 32.5442580 -117.0285470 1,778,702.16 6,321,731.69
Otay River Surface Water 1 OT Riv Surfl 115 32.5904380 -117.0132720 1,795,469.48 6,326,562.10
Otay Rock Quarry Pit Lake OT Pit Lake 184 32.5925350 -116.9872470 1,796,174.77 6,334,583.63
Mon Well Mon Well 45 32.5854460 -117.0350820 1,793,703.08 6,319,830.59
Otay River Surface Water 2 OT Riv Surf2 36 32.5886940 -117.0568320 1,794,935.97 6,313,140.01
Mon Well 314 E San Ysidro Mon Well 314 ESY 40 32.5513010 -117.0397970 1,781,290.76 6,318,284.10
USGS Boundary Waters Mon Well USGS Mon Well 27 32.5536320 -117.0616060 1,782,190.48 6,311,570.21
2004 Dairy Mart Road Mon Well 2004 Dairy Mart 31 32.5615550 -117.0627450 1,785,075.91 6,311,241.71
USGS Otay River Mon Well SDOR 45 32.5912140 -117.0539560 1,795,846.00 6,314,032.95
Section 33 Ag Well Deep 3351W33 73 512 440 72 32.5601530 -116.9880660 1,784,394.68 6,334,247.97
SD County Park Well SD County 32 11 21 32.5567410 -117.0757790 1,783,355.95 6,307,211.85

Note: Applied Dave Evans edits to GW Elev, Coreholes 1,2,3.
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DUFLISATE
File Origina!, Duplic=% and Triplicate with the
REGIONAL WATER POLLUTION

CONTROL BOARD No.
(Inserd appropriofe mimber)

VATER WELL DRILLERS REI

(Sections 7976, 7077, 7078, Wacer Code)

STATE OF CALIFORNIA

Do Not Fill In
N 12996

State Well No._;..‘.

XT

Other Well No

t) O

«ame

(11) WELL LOG:
120G

Teotzl depth fe.

Depth of completed well

Addres:

(2) LOCATION OF WELL:

County Ul ‘\_?‘,‘\., .

16615

Owner's number, if any—

ra gty
K. F, D. or Street No. - Yl i

Uhow

(3) TYPE OF WORK (cbeck):
New well [3F

1f abandonment, descvibe material and procedure in [fem 11,

Deepening [ Recondirioning [ Abandon O

Formationg, Deseribe by cﬁfﬂrq cburar#e{,‘uzr G

v K

mgteriel,-and sfrnclure, = . .
Pt ion

fr. 1o N
i A i3
7 IR Tn okl
2] J.ﬁ.a,j OO TETEe noulders
i) c,J.A.;,n COny SITT
.l::) SECd ‘i,tf TR YT ‘U' all :‘f
R T

b ol

250
Ll ol T
PR
" Iy T

&) &
3.q(} " cb:; E} )
=05 EIN )

(4) PROPOSED USE (check): {5) EQUIPMENT:
Domestic [ ] Tadustrial ] Municipal [
Irrigation Test Weil ] Other O

Rotary O
. Cable
* Dug Well ]

{6) CASING INSTALLED: _ 1f gravel packed

SINGLE [[] DOUBLE [_] "Gage b o .

FmeG ft. 10 ‘“_. q ft"s ¥ ..,D'Igr{/l L= ‘Eu]rl of Dore fr. fr.
349 [ 3103 3 {;-.714 LS00

Type and size of shoe or well r'mE {‘; s M ;)‘ e '!_‘:r, 3 ‘izg.p%,grave}:

e esd ’

Describe joint

(7) PERFORATIONS:

Type of perforator used A2 ) g

Size of perforatiens - T in., length, by o Jos ing

From ft. ta fr. Perf. per row .M]"{gw:cr fr.
MSATA S T T 2 S S
(ARG A P2 3

{8) CONSTRUCTION:
[ Yes

" Was a surface sanitary seal provided?

q,.:N o

[0 Yes «[] No If yes, note deprh of strata

Ta what depth o fe.

Were any scrata sealed against pollurion?

From {e. 0 ft.

Method of Sealing

(9) WATER LEVELS:

Depth at which water was first found :,4 ? , fr.

Standing level before perforating /{{2? " ot
‘ing tevel after perforating 17 {, fr.
.} WELL TESTS: .

Was 2 pump test made? [] Yes %f yas, by whem?

Yield: gz)./min. with fr. draw down after hrs.

Temperature of water Was a chemical analysis made? %s O Ne

Wae electric log made of well?

O Yes [ No

400

204 B
B0H - B0
CGAG 0 DL
S5 ¢ AR -“L, AN
é 20 330 Dry Loyl s o
330 338 ”Ygﬂigr emuy & osand

S 537 Vwllow sandstone &
587 5345 "Yellow elsyv & harvd
S345 T B4T rod *‘llow clay 5

g 5@ LJu

SR
SGh v SBh
DaH - Beh
BF5 v 40b n
405 ARG iy pldery
450 450 "Hard sand, roek & @1ay
430 455 "VbllOu gandy elay
455 Yiakish sray mud
460 " Yollow sundy olay
490 "iard rocky ledso
292 ~dine sana ¢ elay
00 ~handstone

~Fine groy sond &
~Urey clay & sund
~Yellow ud, some clay
543 - H4d4 - ilack sandy 511%T

clay

544 - 547 - trown Sandy silt
547 - 555 - Black sundy £11%
oBs - ﬁﬁﬁ '@ray sandgtone

Work starced }n}r(i Completed {:3![ E),/ !'!5 19

WELL DRILLER'S STATEMENT:

This well was drilled ander my IWMA'Q%F&LM E'Jﬁo the best of

my knowledge and belief.

NAME g gioce Purn & oll gritlers
(Person, firm, or corporation (1 yhed or printed)
Address - o3 p 03 oy stmnla ety Coddi,
[SiGNED]-... v ;;/4 / z ?-“é:/
o™ L Well Driller

Dated_........ é ,,,,,,,,,, ,,é?/ 197 ~7

DWR FORM No, 248 (REY, 3.54)

License NO'?;?%‘Q;E“,E} __________________

85688 3-54 5OM QUIN @ SPO




QUINTUPLICATE
Retain This Copy

DIVISION OF WATER RESQURCES
P. 0. BO™ 1072

SACRAMENTO | CALIFORNIA

WATER WELL DRILLERS REPORT

{Sections 7076, 7077, 7078, Water Code)

(5) Well log (continued): |

SUPPLEMENTAL SHEET

Do Not Fill In
State Well No..

Other Well No
Region

Total depth of well 7.

Depth From Ground Surface

ot

Give details of formations penetrated, such as silt, peat, muck, sand, gravel, clay, shale, sand-

stone, hardpan, rock. Include size of gravel {diameter) and sand (fine, medium, coarse), color
of material, structure (loose, packed, cemented, sofc, hard, brittle)

COMNELUMNTI A p I
i B AR T T S R A SN SO S N
Fog™sry gy e R 8 S K

CaA bl Bl ASE

o

If additional space is required continue on DWR Form No. 246—Supplement, and attach to respective report copies.

D.W.R. FOrRM NO. 246—SUPPLEMENT

23973 3-50 20 QUIN SPO



TELEPHONE:
GArjield 2-3778

SAN DIEGO PUMP & WELL DRILLERS
STATE LICENSED DRILLING CONTRACTORS
PUMP SALES AND SERVICE
POST OFFICE BOX 438
CHULA VISTA, CALIFORNIA

water test on Ray Carvajal well Otay wesa

505" 865 PP

597 650 "

660 1058 "

710 955 "

771 605 s mmﬁ@? thhisy
830 715 "

875 1255 "

1014 1320 "

1085 1640 "

1180 1350 "

1200 1010 "




FIELD CHECK OF WELL LOCATICN

DRILLER&;(,- S T‘? : ’ i i [' " CE O!’ h "“g'!;’-; g

CWIER

DATE ¢ — ¢~

- = .
s
CHECKED By,/.;; e

, 19 4.

PU}lP: MAKE }2 AT ;; s r ERAE ; SERIAL NO . L-Z: ,l' :’__ -’ :.‘" -.,_

MOTOR: LAKE}#,. .. =

ﬂ

METER NO. 2 73 2. &%

STATE WELL HO. ;9 /sy . 0 07,

P

LOCATE "FIL WITH HIFERENCE TO ROADS AND ROAD INTERSECTIONS:
DISTAKCES AND DIRECTIONS TU ¥EARBY CITIES OR TOWNS.

ALSC TUDICATE

o

t/:/ Lf"f-' &
To <
T - 55 .
- l
|
A
e
s
H"!’l,"lf i
-
€
%

! Fg,f;aﬁ./:swf#




J < [, ol

ah N @ anng “fl I 1 429 -
- & W, ¥ ] g | 4 o143 .h:l,ff;_ ,a__';/_f_‘{_;/”

DUPLICATE WATER WELL DRILLERS REPORT ~ __Do Not Fill Ix
Fila Original, Duplicate and Triplicale with the (Sections 7076, 7077, 7078, Water Code) Ng 3 3

JONAL WATER POLLUTION . % oDl S
REG STATE OF CALIFORNIA Sute Vel NoJ 45/ | W= 4 &0 70" 2
CONTROL BOARD No._ Other Well No.____

"= b appropriate number)

(11) WELL LOG:

Taral depth fr. Depth of completed well fr.

Formatioa: Describe by color, character, size of muterlal, and siructure,
g 11" Oreystioky olay & rocks

(2) LOCATION OF WELL: 32 L9 Orey sandy clay & % w
County Owner's number, if sny— #‘W
R. F. D. or Sereet No. { —'—M . 2;’ : W

SE coc WUA NEVZ Tec [ T i5/7 | —252 257 Sandstoneddsntenite

(3) TYPE OF WORK (check): —351——400Herd brown-sendstone—————

New we"P Deepening [ Reconditioning [[] Abandon [J # e 3 &-rocies

If abandonment, describe material and procedure in Item 11, ! 20 il I Bia = B -

(4) PROPOSED USE (check): (5) EQUIPMENT: = s

Domestic [] Industrial [J Municipal [] go&ary O 490 19k Brown-sticky clay —
able B

Irrigation [} Test Well [] Other O

Dug Well —h9%— 567 Brown sandstone
(6) CASING INSTALLED: If gravel packed —wr—m——a-m
SINGLE fg) DOUBLE ] Gage | o - = — 7T 790 Brown saistone
From . fi.  Dism. wall | of Bore i, it _ﬁaw

—0 125 12 A

Type and size of shoe or well ring Size of gravel:

Describe joint

(7) PERFORATIONS:

Type of perforator used

y P
AfliSvres T 37

~HE 3 - Resania Eun.??

Siu of perforations in., length, by "k

From ft. tn fr. Perf. per row Rows per fr, mn

—t20 830 Lk A —— OFtmEp
" . l:! I F ] o L

(8) CONSTRUCTION: —EQ.&M‘QAQE“

oo
(Y L)
i&.‘\“'.

War 2 surface vinitary seal provided? [0 Yes &Nn To whar depih fr. = =
Were any steata sealed sgainet pollution? [0 Yes {,iNu If yes, mote depth of strats
From fr, to ft.
Mﬁthod Of S-ea]mg Work searced 19 * Complered 3 19
» F % o -
' o &0 b
(9) WATER LEVELS: WELL DRILLER'S STATEMENT:
This well was drilled under my jurisdiction and this report is true to the best of
Depth at which watsr was first found 298 fe. | my knowledge and belief.
Standing level before perforating 4 ft, NAME
1 lewel after perforating - ! fr, " R v printed)
- _{ﬁ‘; Address
(10) WELL TESTS: = hey 30X ’}t" wperisl-—Bewch; Cadifs
Was a pump tere made? [J Yes Nao If yer, by whom?
Yield: gal./mia. with ft. draw down after hrs. [SIGNED]_" s
Temperature of water Was 1 chemical analysis made? [ Yes [] No License
Was sleceric log made of wellz [0 Y [ Mo 295683 3.54 50M QU IN (B spo

DWR Form No. 246 (r:



GRIGINAL

" File with Ds¥R

Pag;_l_ of _6_

Owner’s Well No.

STATE OF CALIFORNIA

WELL COMPLETION REPORT L1

Refer to Instruction Pamphler

STATE WELL NO./STATION MO.

447315

L]

0.
Date Work Began _ 13 July 9% | Fnded _S_AILEJ.LSI_QE_ .
Local Permit Agency _County of San Diego, Dept. of Health Services|| , , | , \ | | \ | | | |
Permit No. Permit Date —
CEOLOGIC LOG Wiy NIV T D
ORIENTATION () _.X_ VERTICAL HORIZONTAL _.. _ ANGLE _ .. {SPECIFY)
DEPTH TO FIRST WATER (Ft.) RELOW SURFACE
DEPTH FROM
SURFACE DESCRIPTION
Ft, 1:: Ft. Describe marenial, g'r;:m s1ze, color, etc. _ WELL LULALIUN
0. 20 Sand, fine to medium Address 2223 D rt Rd
| 20 60 Sand, fine to very coarse, [ city _SuLgQO
.. poorly sorted shell fragments  |couny _San Diego
| 60 150 Sandy gravel, medium to very | APN Rook _260  page 107 Parcel 60
‘ : . fine \gshlp _195 Range 2N section _2C
_IQDJ_SlQJ_SﬂIy_sand._\Lery_ﬁ.nﬁ.sanﬂ_tD____ Latitude _ 321 33, 13 worm  Jongitude 117,03 1 39 wesr
: _med1ium L OCATION SKETCH ETE—GACHT"IVSE:'(/ ) —
310: 650 Clayey sand with very fine to e NORTH NEw WELL
: : fine sand \ MODIFICATION / REPAIR
650. 670 Sandy clay __ bespen
670 710 Sandy silt, very fine sand to f  other (Specify)
' . medjum ¥
710. 770. Clayey silt, some fine sands £ —_ DESTROY (Dascribe
770. 830 . Sandy cl ay _ | Procedures ana Melerals
830 950 Clayey silt, some very fine to = Q S & PLANNED USE(S) -
: : fine sands % A %6 S| X udideame
950 : 970 . Sandy silt Iy /\_/\_ WATER SUPPLY
| 970 990 Silty sand N —_ Comestic
990: 1030 Sand very fine to very coarse N TBuwWC —_ pubke
[ 1030: 1050 Silty sand N 2223 DRRYNRTIRD. — ..
1050 1430 Sand. very fine sand to medium 1L SAN DIEGC — ocustia
' - sand X| 200 yus  “TESTWELL®
L n \ SouTH —— CATHODC PROTEC

Hlustrate or Describe Distance of Well from Landmarks
such as Roads, Buildings, Fences, Rivers, etc.
PLEASE BE ACCURATE & COMPLETE.

~—— OTHER (Specity)

DRILLING
METHOD

Hydraulic Rotary

rLup Bentonite Mud

- =4 - <]- -

ESTIMATED YIELD ®

1430

WATER LEVEL & YIELD OF COMPLETED WELL
DEPTH OF STATIC
water Leve, 90,56 (Ft.) & DATE MEASURED _ZLZEL9_5—

(GPM) & TEST TYPE

TOTAL DEFTH OF BORING (Feet) TEST LENGTH (Hra) TOTAL DRAWDOWN (Ft.)
TOTAL DEPTH OF COMPLETED WELL ﬂ {Feet) * May not be representative of a well’s long-term weld.
DEPTH BOFRE. CASING(S) DEPTH ANNULAR MATERJAL
FROM SURFACE HOLE TYPE (£} FROM SURFACE TYPE
DIA. HE:E MATERIAL / gﬂs%w'elﬁ OgA\nl"\'f(iEL S%ETAS:‘ZE CE- | BEN- FILTER PACK
T e £ é: = GRADE Unchesy | THICKNESS | (inches) Ft. 1o Ft "("'E,N)T 1(02")5 (FE‘L) (TYPE/SIZE)
0. 5 X| |Steel 10 0. 25 | X
. 1340 X Sch 80 pve 2 25 : 225 X
1340: 1360 X Sch 80 pve 2 0.020 225 , 283 X i #3 sand
I 283 . 532 X
_He]_l_cnn.mcj;_of For well 1 532 ' 613 X | #3 sand
' 613 | 898 X

X

Other

ATTACHMENTS (Z£)

Geologic Log
Wall Construction Diagram
Geophysical Lopg{s)

Soil/ Water Chemical Analyses

CERTIFICATION STATEMENT
I, the undersigned, certify that this report is complete and accurate to the best of my knowledge and belief.

NAME

(PERSON, FIRM,

5735 KEARNY-VILLA RD, ST

JOHN 17BICKI

OR CORPORATION) (TYPED OR PRINTED)

U.S. GEOLOGICAL SURVEY

0

San Diegqo, CA 92123-1135

ADDRESS

ATTACH ADDITIONAL INFORMATION. IF IT EXISTS.

Signed

. )=~=7)

CITY

WELL DRILLER/AUTHORIZED REPRESENTATIVE

STATE

filg

g %ﬁ C57 LICENSE_NUMBER _ LIC[NSE NUMBER

DWR 184 REY 7-90

IF ADDITIONAL

SPACE 1S NEEDED, USE NEXT CONSECUTIVELY NUMBERED FOHM
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=T WELL PERRIT AN 7LEO [0 4O
cu:a"::T OF HEALTH SERYICES APPLICATIOM ausis~
' Control # 5
P . “TYPE OF WORK (Check) USE (Check) EQUIPMENT (Check)
¥ Individua! Domest
) New Well E, n pal Demestic [} Rotary 3
( Repalr or Modification [ ] Agricultural 1  Comunity Cable Toot [)
. Time Extension 1 Industrial 1 Qég& é Other. Cl
Destruction i
PROPOSED WELL DEPTH PROPOSED CASING
/ S"-c‘)vc{a
ax. J¥DO  Win. 232.00_ (Feet) | Type PUC. vepth [400” dimeter 27  wali or Gage £2 |
PROPOSED SEALING ZONE(S) SEALING MATERIAL {Check)
From (_;M,Jq flached Feet Neet Cement Grout | ) Bentonlte Clay [}
From to Feet Sand Cement Grout [} Concrete =
Frem to__°% Foet Other~Spec!ty: r
PROPOSED PERFORATIONS OR SCREEN
DATE OF WORK
From to Feot
From to Feet stat __&/t3/F5
From to Feat Completion é'/ 22 /55
From to Feet
Masre Ae L AIAIED NAME OF weLL DRILLER
U. 5. Crml%\r_ql Sueeuve,
LOCATION OF WELL fystre,, BaGnd. & Wik, Comm, | SHPANY -
2223 Qe SRy Moar RO So [ ;ﬂ U, S. Ceologienl S gy e

DISPOSITION OF APPLICATION
(FOR HEALTA OFF {CERS USE OWLT)

EL__APPROVED O oene

[CC1 APPROVED WITH CONDITIONS

°

Report Reason(s) for Denlal o Mecessary Condltions Here:

BUSINESS ADORESS 1O I)'_ha Ce U3

735 Keaan, Ville, Ra_ Swute o

LICENSE NUMBER™
Cash Deposit [

S Ao
Bond Posted ,ﬁdii !:D

(HR2 T Fee
Fee pa2id on )/J/?T'

350

176\\(\%&

Iﬁ

| heraby agree to comply with zll regulations of the
Department of Health Services and with &ll oadi-
nancas and laws of the County of San Dlego and of
the Staxte of Callfornla pertalning to wel| construc
tion, repalr, modification and destructlion. [omedl~
ately upon completion of wark ! will furaish the
Department of Health Services with a complete and
accurazte log of the well.

—0 =l

el | HEALTH OFF ICER

t-26-95

APPLICANT'S SiGNATURE

- DATE

< DATE

I 4/2-9/?5“

'Y

DHS :EHFP=731 (3/85)

Page | of 2



150

160

FEET

FEET

sIs

RES (64N) RES
OHM-M sofo OHM 60
RES (16N) LATERAL
sofo 50
OHM-M OHM-M

OHM-M

OHM-M
RES (16N) LATERAL

OHM-M sope OHM 0
RES (64N) RES




*The free Adobe Reader may be used to view and complete this form. However, software must be purchased to complete, save, and reuse a saved form,

File Original with DWR

State of California

Well Completion Report

~DWR:iUsé:Only'= Do Not:Fillin’

Page 1 of 5 Refer to Instruction Pamphlet I 7 I 8 I b |St?te v‘:laé" mbe%lsi r‘l‘u?;b]eorol 2' S I

Owner's Well Number SDOR #1 No. e0084925 T 1IN [ T 1w

Date Work Began 11/06/2008 Date Work Ended _12/13/2008 Latitude Longitude

Local Permit Agency County of San Dieao Department of Environmental Health I Lo |
APN/TRS/Other

Permit Date _10/31/08

Permit Number LMON T106077

_Geologic:Log:

Orientation @Venical
Drilling Method Direct Rotary

OAngle

O Horizontal Specify

"' Depth from' urface

Drilling Fluid Bentonite mud

o-De
Déscribe matenal

Iy

2 *Feet
0 Gravelly sand; m-vc sand w/ granules-sm pebbles; olive gray (5Y 5/2)
10 Gravelly sand; m-vc sand w/ granules; grayish brown (2.5Y 5/2) Address 276 I\race Street N
20 Gravelly sand; m-vc sand w/ granules; It olive brown (2.5Y 5/4) city Chula Vista, CA 91911 Cthly San Diego
30 Gravelly sand; m-vc sand w/ granules; dk yellowish brown (10YR 4/6) Latitude 32 35 28. 45 N Longltude 117 03+ - 14.06 w
40 Gravel; granules-med pebbles; various colors Dea. Min. 3 -Deéa. Mih. " Sec.
60 Clayey silt; silt wi clay; olive (5Y 4/3) Datum NAD8B3 .. Decimal. L‘ong-___'f_;“_
70 Silty sandy gravel; granules-med pabbles w/ vf-ve sand and silt; olive gray (5 a72) | | APN Book . - Parcel > .
80 200 Clayey silt; silt w/ clay and shell fragments; v dk gray (5Y 3/1) : Section 23&2_—_
200 240 Clayey silt; silt w/ clay and minor shell fragments; v dk gray (5Y 3/1) “Activity.
240 320 Silt; silt; dk gray (5Y 4/1) ©® New Well .
— O Modification/Repair
320 550 Clayey silt; silt w/ clay; v dk gray (5Y 3/1) "~ 'O Deepen
550 560 Sand; vi-coarse sand w/ shell fragments; dk gray (5Y 4/1) g4 QO Other
560 570 Clayey silt; silt w/ clay; v dk gray (5Y 3/1) “O DeSlr0y et
570 580 Sandy clay; clay w/ med-coarse sand; greenish gray (10Y 5/1) L&%@'ﬁs'cm’—‘i_
580 610 Clay; clay; grayish brown (2.5Y 5/2) sPlanned:Uses'
610 630 Clay; clay; grayish brown (10YR 5/2) O water SUPP'Y eubi
630 650 Clay; clay; It brownish gray (2.5Y 6/2) 8:?3;:;:: E 'n‘;u's‘irial
650 750 Clay; clay; grayish brown (2.5Y 5/2) ) )
- : O Cathodic Protection
750 880 Sandy clayey silt; silt w/ clay & vf-med sand; grayish brown (2 5 5/2)_ L O Dewatering
880 910 Clayey silty sand; vf-coarse sand w/ silt & clay; grayish brown (2. 5Y 5/2) SR O Heat Exchange
910 920 Clay; clay;, brown (10YRS/3) = . Ff i ST et O Injection
920 940 Gravelly sand; med-vc sand w/ granules sm pebbles; grayish brown (2 §v ;/2)‘;:"3‘“"““ 21‘! ’m“"‘"“;’f;% ® Monitoring
940 1,030 Clayay silty gravally sand; vE-vc sand w/ granules, sit & clay; I afive brown (2.5Y: ; - O Remediation
1030 1,120 Silty gravelly sand; vi-vc sand w/ granules & silt; grayish brown (2.5Y 5/2) st 8 Sparging
1120 1,140 Sandy clay; clay w/ med-vc sand; It brownish gray (2.5Y 6/2) : South : o -\I-/Z:L\:Vg)l(ltraclion
1140 1,472 Clayey silty sand; vf-vc sand w/ silt & clay; grayish brown (2.5Y 5/2).|: ':,':‘:,';"::’;;’i;:::';’;f ﬂ::;;?:;,::f::p:?:',";‘:g;:::;“ O Other
o e B Please be accurate and complete.
SWNs [B502W2360029 ater Level:and Yield'of Completed Well'
Th e ola (3 \ 2 3 GO0 (D [ Bzg:: :g f;rtztﬁvgater (Feet below surface)
Water Level (Feet) Date Measured

Total Depth of Boring 1472 Feet Estimated Yield * (GPM) Test Type
Total Depth of Completed Well 1460 Feet Test Length (Hours) Total Drawdown (Feet)

*

AT
L

1t Casing!

May not be representative of a well's long term yield.

Ahnhular

Materia

Screen

Depth from BPrehole Type Material . .Wall Qutside Sl.ot Size Depth from . o
Surface Diameter Thickness Diameter Type if Any Surface Fill Description

Feet to Feet {Inches) {inches) (Inches) (Inches) Feet to Feet
0 60 22.00 {Conductor [PVC Sch. 80 51 97 Filter Pack RMC #3 Sand
60 100 13.00 ) 194 |266 |Filter Pack RMC #3 Sand
100 460 12.00 530 |584 |Filter Pack RMC #3 Sand
460/1000 | 100011472 10.00/8.00 926 |985 |Filter Pack RMC #3 Sand
0 1420 Blank PVC Sch. 80 35 1399 [1472 | Filter Pack RMC #3 Sand
1,420 {1,460 ____|Screen PVC Sch. 80 3.5 Milled Stots  {0.020 " | Bentonite All other depths

U ; 'Att;ﬁments“"-‘ iy |

DWR 188

REV. 1/2006

Geologic Log
Well Construction Diagram

Geophysical Log(s)

O soil/water Chemical Analyses

Other On file @ USGS- San Diego

Attach additional information, if it exists.

I, the under5|gned cemfy lhal thns report is complete and accurate to the best of my knowledge and belief

Name Anthonv Browm Hvdrolomc Technlcnan U.S. Geological Survey

San Diego
City

State
Signed

CA
02/10/2009 Exempt- Federal Government

92101

Zip

).
C-57 fifnsed Water WelContractor

Date Signed  C-57 License Number

IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM




.

5 0034928

*The free Adobe Reader may be used to view and complete this form. However, software must be purchased to complete, save, and reuse a saved form.

File Original with DWR

Page 2

State of Califomia
Well Completion Rep

Rafer to Instruction Pamphiet

of &

Owner’s Weli Number SDOR #2
Date Work Began 11/06/2008

Local Permit Agency County of San Dieao Depariment of Environmental Health
Permit Number LMON T106077

No. e0084925
Date Work Ended _12/13/2008

" -DWRIUs6'0nly ~ Do NOL LN Sree:

Li 18S9 2 wW[23[6[«03] 5]
l ] State Well Number/Site Number
| |

I Y B T T

Latitude Longitude
| | I | | ] | 1 | | I | | I

ort

[w]

Permit Date _1 0/31/08

APN/TRS/Other

Geologlc ‘Lo

Orientation ® Vertical
Drllllng Method Dlrect Rotary

O Horizontal OAngle  Specify

Drilling Fluid _Bentonite mud

Describe material, grain-size, ‘color set

*|

Gravelly sand; m-vc sand w/ granules-sm pebbiles; olive gray (5Y 5/2)

Gravelly sand; m-vc sand w/ granules; grayish brown (2.5Y 5/2) } | Aqdress 276 Mace Street

Gravelly sand; m-vc sand w/ granules; It olive brown (2.5Y 5/4) City .Chula Vista, CA 91911 County San Diego

Gravelly sand; m-vc sand w/ granules; dk yellowish brown (10YR 4/6) Latitude 32 35 28.45 .- N Longltude 1 17 03.¢ ;“:'114.06 W

Gravel; granules-med pebbles; various colors Dea. Min. Sec.: -Dea. ] Min, iSec.

Clayey silt; silt w/ clay; ofive (5Y 4/3) Datum NADS3 __ Decimal Lat:. . Decimal L‘0n9- : “ﬁ'

Silty sandy gravel; granules-med pabbles w/ vf-vc sand and sit; olive gray (5Y 4/2) APN Book Page *Parcel. S 2F
80 200 Clayey silt; silt w/ clay and shell fragments; v dk gray (5Y 3/1) gé Seiction .sz___
200 240 Clayey silt; silt wi clay and minor shell fragments; v dk gray (5Y 3/1) STACtiVity ST
240 320 Silt; silt; dk gray (5Y 4/1) ) 8 hNAz\gl'f\I/(\:/ae:on/Repa"
320 550 Clayey silt; silt w/ clay; v dk gray (5Y 3/1) . o :.O Deepen
550 560 Sand; vf-coarse sand w/ shell fragments; dk gray (5Y 4/1) g " Q Other

Destro
560 570 Clayey silt; silt w/ clay; v dk gray (5Y 3/1) 0 oeslro I):mmdum J—
570 580 Sandy clay; clay w/ med-coarse sand; greenish gray (10Y 5/ ;uw,
580 610 Ciay; clay; grayish brown (2.5Y 5/2) 3
610 630 Clay; clay; grayish brown (10YR 5/2) ODWS“?" SU(PP'YD Pubi
- omestic ublic
630 650 Clay; ciay; It brownish gray (2.5Y 6/2) Dlirrigation Clindustrial
650 750 Clay; clay; grayish brown (2.5Y 5/2) O Cathodic Protection
750 880 Sandy clayey silt; silt w/ clay & vi-med sand; grayish brown (2.5Y 5/2) O Dewatering
880 910 Clayey silty sand; vi-coarse sand w/ silt & clay; grayish brown (2.5Y-5/2 o O Heat Exchange
910 920 Clay; clay; brown (10YR 5/3) e O Injection
920 940 Gravelly sand; med-vc sand w/ granules-sm pabbles; grayish brown (2 iY ® Monitoring
940 1,030 Clayey silty gravelly sand; vi-vc sand wi granules, sitt & clay; i olive brown (3 O Remediation
1030 1,120 Silty gravelly sand; vi-vc sand w/ granules & silt; grayish brown (25 5/ 5/2) B 8 'Sl'patrgl\;]gil
est We
1120 1,140 Sandy clay; clay w/ med:vc sand: It brownish gray (2.5Y 6/2) K South O Vapor Extraction
1140|1472 | Clayeysity sand; vi-vesand wi sit & clay; grayish brown (2.5 512) | Iner:sc and sacha e, e st sopr  esssemny || O Other
i . .’ Please be accurate and complate
Depth to first water (Feet below surface)
Depth to Static
e Water Level (Feet) Date Measured
Total Depth of Boring 1472 Feet Estimated Yield * (GPM) Test Type
-n: - S Test Length Total D

Total Depth of Completed Well 970 T . . Feet estLeng (Hours) Tolal Drawdown (Feet)

Casings’

May not be representative of a well’s iong term yield.

ML AR e e R TR LN o S —

Annular:Materia

Depth

o from Borehole "I"ype Male'r'i;I Wall Outside Screen Sl'ot Size Depth from . .
urface Diameter Thickness Diameter Type if Any Surface Fill Description
Feet to Feet (Inches) (inches)  (inches) (Inches) Feet to Feet
0 60 22.00 |Conductor |PVC Sch. 80 51 97 Filter Pack RMC #3 Sand
60 100 13.00 ) 194 |266 |Filter Pack RMC #3 Sand
100 460 12.00 530 |584 |Filter Pack RMC #3 Sand
460/1000 | 1000/1472 | 10.00/8.00 926 {985 |Filter Pack RMC #3 Sand
0 950 ) Blank PVC Sch. 80 0.218 [2.375 1399 1472 Filter Pack RMC #3 Sand
950 (970 ‘Screen PVC Sch. 80 0.218 |[2.375 |[MilledSlots [0.020 | Bentonite All other depths
- Certification:Statement:

12} Geologlc Log

[ well Construction Diagram

Geophysical Log(s)

[ soil/water Chemical Analyses

Other On file @ USGS- San Diego

Attach additional information, if it exists.
DWR 188 REV. 1/2006

I, the undersngned certlfy that this report is complete and accurate to the best of my knowledge and behef
h Brown, Hydrologic Technician, U.S. Geological Survey

San Diego CA

Signed

92101
State Zip
02/10/2009 Exempt- Federal Government

City

ed Water WetContractor

C-57 en

Date Signed C-57 License Number

IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM
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“The free Adobe Reader may be used to view and complete this form. However, software must be purchased to complete, save, and reuse a saved form,

File Original with DWR State of Califomia K ZDWR Use: Only = Do NGtFillilns ki
Page 3 of 5 Well Completion Report | (783 5[0, 2 W2, 3 cloa 4] 1]
age Refer to Instruction Pamphlet State Well Number/Site Number
Owner's Well Number SDOR #3 No. e0084925 (T T 71 N[ 1™
Date Work Began 11/06/2008 Date Work Ended 12/13/2008 Latitude Longitude
Local Permit Agency County of San Dieao Department of Environmental Health T T T
Permit Number_L.MM.QL___ Permit Date _10/31/08 APN/TRS/Other
Geologic'Log- ; 2l B SRR
Orientation ® Vertical O Horizontal OAngle  Specify

Dnllmg Method Direct Rotary Drilling Fluid Bentonite mud

Describe materlal qrdin. sizé, color; et

Gravelly sand; m-vc sand w/ granules-sm pebbles; olive gray {5Y 5/2) ¢ A “Well:LLocation
Gravelly sand; m-vc sand w/ granules; grayish brown (2.5Y 5/2) | | Aqdress 276 Mace Street » "
Gravelly sand; m-vc sand w/ granules; It olive brown (2.5Y 5/4) City Chula Vista, CA 91911 Cou~ ty San Diego
Gravelly sand; m-vc sand w/ granules; dk yellowish brown (10YR 4/6) Latitude 32 35 28.45.< N Longnude 117 03..°:14.06 W
Gravel; granules-med pebbles; various colors Dec. Min. Sec.: . -Dea. Min. zlSec.
Clayey silt; silt w/ clay; olive (5Y 4/3) Datumn NAD83 __ Degimal Lat., -
Silty sandy gravel; granules-med pebbles w/ vi-vc sand and silt; ofive gray (SY 4/2) APN Book 9396 . ‘f parcel’ !
80 200 Clayey silt; silt w/ clay and shell fragments; v dk gray (5Y 3/1) Section .23.%..___
200 240 Clayey silt; silt w/ clay and minor shell fragments; v dk gray (S5Y 3/1)
240 320 Silt; silt; dk gray (5Y 4/1) © New‘ Wel! .
320 550 Clayey silt; silt w/ clay; v dk gray (5Y 3/1) . +O, Modification/Repair
550 560 Sand; vf-coarse sand w/ shell fragments; dk gray (5Y 4/1)
560 570 Clayey silt; silt w/ clay; v dk gray (5Y 3/1) b o Q,fifigz’mmm s matorinls
570 580 Sandy clay; clay w/ med-coarse sand; greenish gray (10Y 5/1) L e I_““ﬂs.w
580 610 Clay; clay; grayish brown (2.5Y 5/2) X
610 630 Clay; clay; grayish brown (10YR 5/2) O water SUPP'Y i
630 650 Clay; clay; It brownish gray (2.5Y 6/2) Ell :?g;?izl:: S EL(;IZI:(:riaI
650 750 Clay; clay; grayish brown (2.5Y 5/2) g : ) )
750 880 Sandy dlayey silt; silt w/ clay & vi-med sand; grayish brown (2. 5Y 5/2')' : O CathOdK? Protection
O Dewatering
880 910 Clayey silty sand; vi-coarse sand w/ S|It & clay; grayish brown (2- 5Y.502) : e O Heat Exchange
910 920 Clay; clay; brown (10YR 5/3) ° . . v O Injection
920 940 Gravelly sand; med-vc sand w/ granules-sm pebbles: grayish brown (2 §Y ;IZ ® Monitoring
940 1,030 Clayey silty gravelly sand; vi-ve sand w/ granulas, silt & clay; It ofive.brown (2 3 O Remediation
1030 1,120 Silty gravelly sand; vf-vc sand w/ granules &silt; grayish brown (2 5Y 5/2) O Sparging
1120 1,140 Sandy clay; clay w/ med-vc sand; It brownish gray (2.5Y 6/2) . : South - 8 lz;s)lc:vEerlraclion
1140 1,472 Clayey sitty sand; vi-vc sand wi silt & clay; grayish brown (2.5Y 512) | |rers:ate and artach 8 ma. so adamanatpeper  necessmry. || O Other
- — Ploaso be accurate and complete.
Nater Level and-Yield of Completed - Welliiiiii §
Depth to first water (Feet below surface)
Depth to Static
: - o Water Level (Feet) Date Measured
Total Depth of Boring 1472 .. Feet Estimated Yield * (GPM) Test Type
Total Depth of Completed Well 5‘70 - : - Feet :I'esl Length ________ (Hours) Total Drav'vdown__(Feet)
[ May not be reeresentatlve of a well's iong term yield.

ki ‘Casings ~ ,
Depth from Borehole . - Wali Outside Screen

Slot Size Depth from
Surface Diameter Type - Material Thickness Diameter Type if Any Surface Fill Description
Feet to Feet {Inches) (inches) _ (inches) (Inches) Feet to Feet
0 60 22.00 |Conductor [PVC Sch. 80 51 97 Filter Pack RMC #3 Sand

60 100 13.00
100 460 12.00
46011000 | 100011472 | 10.00/8.00

194 |266 |[Filter Pack RMC #3 Sand
530 |584 |Filter Pack RMC #3 Sand
926 |985 |[Filter Pack RMC #3 Sand

) 550 Blank PVC Sch. 80 0.218 |2.375 1399 [1472 | Filter Pack RMC #3 Sand
550 |570 Screen PVC Sch. 80 0.218 |2.375 [Milied Stots |0.020 Bentonite All other depths
‘ Attachments Ceitification. Statement.

Geologic Log I, the undersigned, certify that this report is complete and accurate to the best of my knowledge and belief

Well Construction Diagram Name Anthony Broyn, Hvdrologic Technician, U.S. Geological Survey

Geophysical Log(s) San Diego CA 92101

O soilWater Chemical Analyses City State Zip

Other _On file @ USGS- San Diego Signed 02/10/2009 Exempt- Federal Government
Attach additional information, if it exists. C#7Ucerfsed Wate™Weli Contractor Date Signed C-57 License Number

DWR 188 REV. 1/2006 IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM



.

*The free Adobe Reader may be used to view and complete this form. However, software must be purchased to complete, save, and reuse a saved form.

File Original with DWR State of California j ,J;DWR'-Use'Onlyj-"-'?l-)b.NOLFill?lhéE’

Page 4 ‘5 Well Completion Report (T8, [0, a2, W[ 3,3[6le0E5[S ]
age © Rafer to Instrudtion Pamphiet State WeII Number/Site Number

Owner's Well Number SDOR #4 No. 0084925 [ | Tl LN T T T

Date Work Began _11/06/2008 Date Work Ended _12/13/2008 Latitude - Longitude

Local Permit Agency County of San Dieqo Department of Environmental Health Coevc v Ty vy ]

Permit Number LMON T106077 Permit Date 10/31/08 APN/TRS/Other
wiGeologic'liog ‘ : : e

Orientation ® Vemcal O Horizontal OAngIe Specify
Drllllng Method Dlrect Rotary Drilling Fluid Bentonite mud
Gravelly sand; m-vc sand w/ granules-sm pebbles; olive gray (5Y 5/2) ¥

20 Gravelly sand; m-vc sand w/ granules; grayish brown (2.5Y 5/2) Address 276 Mace Street ]

30 Gravelly sand; m-vc sand w/ granules; It olive brown (2.5Y 5/4) City Chula Vista, CA 91911 C'dl;nly San Diego

40 Gravelly sand; m-vc sand w/ granules; dk yellowish brown (10YR 4/6) Latitude 32 35 28. 45 “N Lo gllude 117 03 -14.06w

60 Gravel; granules-med pebbles; various colors Dea. Min. Se “Dea. Min. f;ec-

70 Clayey silt; silt w/ clay; olive (5Y 4/3) Datum NAD83 D‘egimal Lat: Demmal |—'°”9-

80 Siity sandy gravel; granules-med pebbles w/ vf-vc sand and silt; olive gray (5 4/2) APN Book Parcel . ~

200 Clayey silt; silt w/ clay and shell fragments; v dk gray (5Y 3/1) Seition -Zﬁ——_
200 240 Clayey silt; silt w/ clay and minor shell fragments; v dk gray (5Y 3/1) ; 'ctlvlty ;
240 320 Silt; silt; dk gray (5Y 4/1) 8 h”ﬂigix::onmepair
320 550 Clayey silt; silt w/ clay; v dk gray (5Y 3/1) . 0 Deepen
550 560 Sand; vi-coarse sand w/ shell fragments; dk gray (5Y 4/1)™ .» Q Other
560 570 Clayey silt; silt w/ clay; v dk gray (5Y 3/1) B A O DY e s s
570 580 Sandy clay; clay w/ med-coarse sand; greenish gray (10Y 5/1) i ﬂﬁ?—?@%—
580 610 Clay; clay; grayish brown (2.5Y 5/2) SN :Rlanned.Uses
610 630 Clay; clay; grayish brown (10YR 5/2) OEV]VSlGT SUtPPWE] oub

. omestc ublic
630 650 Clay; clay; It brownish gray (2.5Y 6/2) Elirrigation [industrial
650 750 Clay; clay; grayish brown (2.5Y 5/2) ; O Cathodic Protection
750 880 Sandy clayey silt; silt w/ clay & vf-med sand; grayish brown (2.5Y 5’( )\ : . O Dewalering
880 910 Clayey silty sand; vi-coarse sand w{ silt & clay; grayish brown (25Y502) N O Heat Exchange
910 920 Clay; clay; brown (10YR 5/3) . . ‘ Qe O Injection
920 940 Gravelly sand; med-vc sand w/ granules-sm pebbles; grayish brown (2. §Y§/2 ® Monitoring
940 1 v030 Clayey silty gravelly sand; vf-vc sand w/ granules, siit & clay; # olrve  brown ( J = o Remediation
1030 1,120 Silty gravelly sand; vf-vc sand w/ granulés & silt; grayish brown (2 5Y 5/2) 8 ?pa{%t\;‘!g"
es e
1120 1,140 Sandy clay; clay w/ med-vc sand; It brownish gray (2.5Y 6/2) . South O Vapor Extraction
1140 [1,472 [ Glayeysity sane v 3and wisit day;grayen trown (25 52)|-[Resammmas oo || S oper
) R Ploase bo accurats and complets.
— ater, Level and. Yield of.Completed:Well:
Depth to first water (Feet below surface)
Depth to Static
. Water Level (Feet) Date Measured
Total Depth of Boring 1472 . . Feet Estimated Yield * (GPM) Test Type
’ Test Length Hours) Total Drawdown Feet
Total Depth of Completed Well 240 Feet . 9 '—."( \ ) ) —(Feet)
— May not be representative of a well’s long term yield.

asings ' " ssAnnular Materia

Depth from BPrehoIe Type ) Mateﬁal 'Wall Qutslde Screen Slpt Size Depth from . o
Surface Diameter Thickness Diameter Type if Any Surface Fill Description
Feet to Feet (Inches) ) (Inches)  (Inches) {Inches) Feet to Feet
0 60 22.00 |Conductor |PVC Sch. 80 51 97 Filter Pack RMC #3 Sand
60 100 13.00 194 |266 |Filter Pack RMC #3 Sand
100 460 12.00 530 }584 |Filter Pack RMC #3 Sand
460/1000 | 100011472 | 10.00/8.00 926 |985 [Filter Pack RMC #3 Sand
0 220 Blank PVC Sch. 80 0.218 12.375 1399 1472 Filter Pack RMC #3 Sand
220 240 "| Screen PVC Sch. 80 0.218 |{2.375 [Milled Slots |0.020 Bentonite ..A" other depths
. ..o+ Attachments: ="~ i | B " Certification:Statement..

Geologic Log l, the undersigned, certify that thls report is complete and accurate to the best of my knowledge and belief
Well Construction Diagram Name Anthony Brown, Hydrologic Technician, U.S. Geological Survey

. Parson, Firm or Ct
Geophysical Log(s) 4165 Spruance Ro San Diego CA 92101
City State Zip

[ soil/water Chemical Analyses .
Other On file @ USGS- San Diego Signed 02/10/2009 Exempt- Federal Government

Attach additional information, if it exists. C-57 Licpfisell Whter WelllContractor Date Signed C-57 License Number

DWR 188 REV. 1/2006 IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM




*The free Adobe Reader may be used to view and complete this form. However, software must be purchased to complete, save, and reuse a saved form.

File Original with DWR State of Califomia st “DWR Use:Only:~ Do!Not, Filliin® ;
Page 5 of 5 Well Completion Report [ u8,8/02W[2,3|¢[006] 5]
a9 Refer (o Instruction Pamphist State Well Number/Site Number
Owner's Well Number SDOR #5 No. e0084925 CL T 1 N [ T 1w
Date Work Began 11/06/2008 Date Work Ended _12/13/2008 Latitude Longitude
Local Permit Agency Countv of San Dieao Department of Environmental Health T T
Permit Number LMON T106077 Permit Date 10/31/08 APN/TRS/Other
. :Géologic:Log ;¢ 5 3 : ;
Orientation @Verlical O Horizontal OAngle  Specify

Dnlllng Method Direct Rotary Drilling Fluid Bentonite mud

atenal graln siz

Gravelly sand; m-vc sand w/ granules-sm pebbles; olive gray (5Y 5/2) v
Gravelly sand; m-vc sand w/ granules; grayish brown (2.5Y 5/2) Address 276 Mace Street
Gravelly sand; m-vc sand w/ granules; It olive brown (2.5Y 5/4) City Chula Vista, CA 91911 Couhly San Diego
Gravelly sand; m-vc sand w/ granules; dk yellowish brown (10YR 4/6) Latitude 32 35 28.45. N Longitud“é‘ 117 03_;_:.- “14.06 W
Gravel; granules-med pebbles; various colors Dea. Min. Sec. . -Dea. Min, \Sec‘
Clayey siit; silt w/ clay; olive (5Y 4/3) Datum NAD83 Decimal Lat. : Dec:mal Long.
Silty sandy gravel; granules-med pabbles w/ vi-vc sand and silt; olive gray (5Y 4/2) APN Book Page o Parcel
80 200 Clayey silt; silt w/ clay and shell fragments; v dk gray (5Y 3/1) Secllon m———
200 240 Clayey silt; silt w/ clay and minor shell fragments; v dk gray (5Y 3/1) \Ctivi
240 320 Silt; silt; dk gray (5Y 4/1) ® New Wel .
— O Modification/Repair
320 550 Clayey silt; silt w/ clay; v dk gray (5Y 3/1) . "7 O Deepen
550 560 Sand; vf-coarse sand w/ shell fragments; dk gray (5Y 4/ O Other
560 570 Clayey silt; silt w/ clay; v dk gray (5Y 3/1) i\ © Do s g matara
570 580 Sandy clay; clay w/ med-coarse sand; greenish gray (10Y:5/1 kao—?&—-&
580 610 Ciay; clay; grayish brown (2.5Y 5/2)
610 630 Clay; clay; grayish brown (10YR 5/2) Oévlgter SL:'ppIEP bl
- omestic ublic
(6528 (7555)8 Clay; clay; It brownish gray (2.5Y 6/2) Dlirrigation [ Industriat
Clay; clay; grayish brown (2.5Y 5/2 i i
Y c2y. 9ray ( ) Q Cathodic Protection
750 880 Sandy clayey silt; silt w/ clay & vi-med sand; grayish brown (2.5Y 52 O Dewa tering
880 910 Clayey silty sand; vf-coarse sand w/ silt & dlay; graynsh brown (2. 5Y 5/2 - - ‘ O Heat Exchange
910 920 Clay; clay; brown (10YR 5/3) ;—'-':'=z~,,,,,,,w - s O Injection
920 940 Gravelly sand; med-vc sand w/ granules-sm pebbles; grayish Drowi 23 iY ;/2 ® Monitoring
940 1 ,030 Clayey silty gravelly sand; vi-vc sand w/ granules, silt & day; Il ofive brown ( : O Remediation
1030 1,120 Silty gravelly sand; vf-ve sand w/ granules & silt; grayish brown (2.5Y 5/2)' O Sparging
. O Test Well
1120 1,140 Sandy clay; clay w/ med-vc sand; It brownish gray (2.5Y 6/2) South O Vapor Extraction
1140 1,472 Clayey silty sand; vi-vc sand wi silt & clay; grayish brown (2.5Y 5/2) | | o oo e O e dmioner wapor f s O Other
C, S Ploase be accurate and complete,
Yield!of:Completed:Weli:
- Depth to first water (Feet below surface)
Depth to Static
: - WaterLlevel ______  (Feet) Date Measured
Total Depth of Boring 1472 . Feet Estimated Yield * (GPM) Test Type
v B Test Length Hours) Total Drawdown Feet
Total Depth of Completed Well 90 .- Feet estlength __________( ) wn__( )

*May_ not be reEresentatlve of a well's long term yield.

. asings: > o Annular:Material 2
Depth from .,‘B'?rehole Type -Material .Wall 0_utside Screen Slpt Size Depth from -
Surface Diameter ' " Thickness Diameter Type if Any Surface Fili Description
Feet to Feet (Inches) (Inches) ({Inches) {Inches) Feet to Feet

0 60 22.00 |Conductor |PVC Sch. 80 51 a7 Filter Pack RMC #3 Sand
60 100 13.00 194 |266 [Filter Pack RMC #3 Sand
100 460 12.00 530 {584 |[Filter Pack RMC #3 Sand
460/1000 | 1000/1472 | 10.00/8.00 926 985 Filter Pack RMC #3 Sand
0 70 Blank PVC Sch. 80 0.218 |2.375 1399 (1472 Filter Pack RMC #3 Sand
70 90 Screen PVC Sch. 80 0.218 |2.375 |Milled Slots [0.020 Bentonite All other depths

‘Certification:Statement:

1, lhe undersngned certify lhat this report is complete and accurate to the best of my knowledge and belief
Name _Anthony Brown, Hydrologic Technician, U.S. Geological Survey
Person, Flrm Corporatlon

> ‘Attachments
Geologic Log

Well Construction Diagram
Geophysical Log(s)

[ soil/water Chemical Analyses

San Diego CA 92101
City State Zip

Other On file @ USGS- San Diego 02/10/2009 Exempt- Federal Government
Attach additional information, if it exists. Date Signed C-57 License Number
DWR 188 REV. 1/2006 IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM




60084925

[SITEI.D: 323528117031401-05 COMPLETION DATE. _12/13/2008
STATION NAME: 00185002W32G002-06s TOTAL DEPTH: 1472
USGS SITE: San Diego Otay River (SDOR) WELL FINISH: VAULT
OWNER: ~"7—— T e

0 ,_I_
s,

100 |

Wwell #1
Well #2
Well #3
Well #4

B
4
®
z
o
o
.
o
14

200 |

300

400 |

500

600 |-

700 |

800 |-

Depth, in feet below land surface

900 |

1000 |-

1100 |

1200 |

1300

1400

TD: 1472

« »

1500 ‘ ’ : E Screened interval
0 25 50 75 100 30 15 0 15 300 200 400 600

Reslstivity, in ohm- 5“1 Spontaneous Gamma Ray

meters Potentlal, in

[ ——Joroum millivolts

DRILL TYPE: HYDRAULIC MUD ROTARY DRILLER: USGS WESTERN REGION RESEARCH DRILLING UNIT
CASING TYPE: SCHD. 80 PVC 20" SEC (#1: 3", #2-5: 2") SCREEN TYPE: SCHD. 80 1.5"x0.02" SLOTS (Except #1: 2.0"X0.02")
GROUT: PUREGOLD GROUT @ 30% SOLIDS SAND: RMC #3

BOREHOLE DIA: 22" 0'- 60'; 137: 60°' - 100"; 12": 100’ - 460'; 10": 460’ - 1000"; 8": 1000 - 1472’

SURFACE/CONDUCTOR CASING: 15" 0'- 60' PVC BELL-END SDR35

M S . .
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DRILL TYPE: HYDRAULIC MUD ROTARY DRILLER: USGS WESTERN REGION RESEARCH DRILLING UNIT
CASING TYPE: SCHD. 80 PVC 20' SEC (#1: 3", #2-5: 2") SCREEN TYPE: SCHD. 80 1.5"x0.02" SLOTS (Except #1: 2.0"X0.02")
GROUT: PUREGOLD GROUT @ 30% SOLIDS SAND: RMC #3
BOREHOLE DIA: 22" 0'- 60°; 13" 60°' - 100°; 12": 100’ - 460'; 10" 460' - 1000"; 8": 1000’ - 1472
SURFACE/CONDUCTOR CASING: 15" 0'- 60' PVC BELL-END SDR35
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DUPLICATE WATER WELL DRILLERS REPORT D° Not Fill In

File Original, Duplicate and Triplicate with the {Sections 7076, 7077, 7078, Warer Cade} 2 8 8 2 7
EGIONAL WATER POLLUTION . ) ,' .

. TROL BOARD N STATE OF CALIFOR ‘ISA State W‘“ N

RO — )
.-/‘C‘-E:)err'.{ aphropriate number) ° ) . 2 \A/_.. O O Other Well N

v\ MAYETRYTION (11) WELL LOG:

i Totz! depch ft. Depth of completed well fr.

Formation: Describe by color, charecter, size of malerial, and structure.
B ft. w Eﬁ fr. E s

{2) LOCATION OF WELL: ' H—SEW
County o Owner’s number, if sany— —ﬂ— ﬂ ' Wmi
m%ﬁi?gv Bay Farme—— . i _ . Bl !

ORI r oy & .
o IRPRJONTIAL - NOT
(3) TYPE OF WORK (check): - " FOR PUBLIC Bricacr
e R ahiadE A S Y =¥ o T § By

New well Deepening [] Reconditioning [] Abandon [J

If abandonment, describe material and procedure.in Item 11.
(4) PROPOSED USE (check): (5) EQUIPMENT: - - _
Domestic [ | Industrial ] Municipal [] Rotary O i CR QFI"

Irigation [}, Test Well [J Ocher . S:l;leweu % - - ~MED

(6) CASING INSTALLED: If gravel packed
SINGLE ] DOUBLE [ ] Gage| ; . "
. or 1ameter rom o
From g+ fe, Diam. wall | of Bore fr. fr. B s
e !" tﬁ sa' - 6“ m Iz" 5?@ - -
by 7 o B? I?iﬁ Well, .
Typemd size of shoe or well ring ; ; E“ Sizé.of gravel:
Desetibe joint .‘

(7) PERFORATIONS:

Type of perforator used “

in.

Size of perforations \ " in,, length, by
g X 1/ an 128
From fr. to fi. Perf. per row Rows per ft.

(8) CONSTRUCTION:

Wa a2 mrface sanitary seal provided? [J Yeo [0 Ne To what depth fr.
Were any seratz sealed againit pollution? [] Y [ No 1f yes, note depth of stratz -
From ft, to ft.

Method of Sealing Work starred N Completed E ? E ’ 19
WELL DRILLEQ! TATEMENT:

(9) WATER LEVELS:
This well way drilled under my jurisdiction and this report is frue to the best of

Depth st which warer was first found . - : ft. my knowledge and belief.
Standing level before perforating . ) fr.
- ding level after perforating, o ft.

St
(10) WELL TESTS:. .= .

Was 2 pump test made? [J Yu D Nn If yes, by whom?

Yield: gals ,fnun with | ft. draw down after hrs. [SranED —
Temperature of water ' o Was a chemical anal_y:is made? [J] Yea [] Ne License 198
Was electric log made of well?2 [ Yes [ No 95689 3-84 5°H?’,&§?513- QJQQC!;EO 248 (REY. 3-854)




. ORIGINAL STATE OF CALIFOLRNLA DWR_USE ONLY - DO NOT FHL N

File with DWR WELL COMPLETION REPORT 1_4 1 Lo ¢ [
-nge_l_ 6 Refer to !mrrlrrﬁml Prnuphh! STATE WELL NO.ISTATION no.
Owner's Well Na. %"" 20 " No. € OVOH 24p ﬁ L1 ] J_JD] Ldy 1 H:]
Datte Work Begn [ /= Y -2 D Ended / Y03 ‘ LATITUOE - LONGITUDE
Lovat Permit Agency Saun TRed s Courd A O e O I T |_‘
Lene o pan =) APN/TRSIOTHER
Permit N, Permit Date E—
GEOLOCIC LOC AT T sasaimaITD
CORIENTATION {2} VERTICAL e HOAIONTAL o ANGLE ___ (SPECIFY)
DAILLING
DEFTH FAON wetiop _ HSAr FLUD
SURFACE DESCRIPTION
M 1 FL Deseribe materid, grain size, color, ete,
| n 3 =W LLL LULALLUN
Address __IQ_EMLQ”_W__B_LM
L ity i D70
_gie LTThe ‘,J(E—b LPL'"J Cmnﬂy :S\M ﬁjﬁg@ .
i APN Book Page Pareel '
! Township _ﬁs_ﬂan e 2 Section S
- Lantudez_Z_Lg__l_é_Nﬂ Longitude L&_&L[m
) DEG. MM, SEC. BN, SEC.
LOCATION SKETCH —""—""—'—'r\ TIVITY (2) —
NCRTH & new weLL

5EE« ’A(W MOOIRICATION/REPALR

~—— Deepen

- Other {Spacify)
1

s HESTROY (Dascriba
ﬁ_r ﬁrocedurss and Matariajs
Inder "GEOLOGIC LOG™
—T PLANNED USES ()

| WATER SUPPLY

" —. Domastic ___ Pylilic
7 = ot ’"iualmn. —— Industrial
r ) .
— H 2 MOMTOAING . &
) TEST WELL ___
' CATHODIC PROTECTION _
H HEAT EXCHANGE
T : ) DIRECT PUSH _
T INJECTION __
| ] .
- ‘ 7 VAPOR EXTRACTION
' : SPARGING |
—_—

SOUT|
: Hiwstrgte ar Descrile Distanee r:f \welf T Roads, Sieilellge, REMEDIATION
: Foncer, Bicens, ete. wied attack & map, Ve adelivhonel p Eqrﬂ i DTHER (SPECIFY)
T
i

nreessary, PLEASE HE ACCURA' E & COMPLE
_

o I e L I e L R [ I S e . . " RUps R QUG S (UURN GRS DUFE QURYE QP gES

;Iﬁ o WATER LEYEL & YIELD OF COMPLETED WELL
; T DEPTH FO FIRST WATER _I.S_ {FL) BELOW SURFACE
T ; DEPTH OF STATIC .
T T - - WATER LEVEL {FL) & DATE MEASURED
’ : =5 - ESTIMATED YIELD * ________ [GPM} & TEST TYPE
TOTAL DEFTH OF BORING w{ﬁ‘eet) TEST LENGTH {Hrs) TOTAL DRAWDOWN . {FL)
TOTAL DEVPTI OF COMPLETED WELL @._.__{l" vet} * My nut be representative of @ well’s long-teran yield.
DEPTH BORE- CASING {8) DEPTH ANNULAR MATERIAL
FROM SUH_FACE HOLE TYPE( ) FROM SURFACE TYPE
Did. |elzlg®] wateRnaLs WNTERNAL |  GAUGE 5LOT SiZE . CE- | BEN-

. . tnchesy | 3 E’Q & GRADE OIAMETER| OR WALL IF ANY MENT [TOMITE] FILL, FILTER PACK
Fl. 1o L a|EPE % {lnches) | THICKNESS {tnches) F. 1o F. I res (TYPE/SIZE}
0 /5[ e [ d wB ]| — || o+ 1

/o 50 | O | | P | ladup] 020 o+ F w| | clips

: = =S el =
1 1
t T N
1 I .
| i
—= ATTACIIMENTS (=) CERTIFICATION STATEMENT
) I, the undersigned, certify that this report Is complete and accurate 1o the best of my knowledge and belief.

¥ Geotogic Log

Well Consiruction Dlagram NAME EN \, e&,‘m QOLP-

Geophysical Logls) {PERSON, FIAM, OR CORPORATIONF (FYPED DR PAINIED} -
 — 3

pu—
—_ Soummsr.c mical Analyses - 2. lz S - C? 2
" Other =] AJDRESS ‘ §TATE 7P
¥
— st IMDOETZE T Al CRpzss
ATTACH ADDITIONAL INFORMATION, IF IT EXISTS, B T TR VOO PR SEATIE S s

DWR 18§ KEV. L5 IF ADDITIONAL SPAGCE 1S NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM




f"p

1

*NorthShore Engineering, Inc.

Logged by: Aaron Hili

Location: 314 East San Ysidro Blvd.
Project No.: NS-02-1100
Date Drilled: November 4, 2003

Drilling Co.: BC2 ]
Drilling Method: Hollow Stem Auger

Depth to First Saturation: 15 feet

Total Depth: 30 feet

eo/b‘/z.{a

Weil No.: B-20
Well Casing Dimension: 10-ft of 4" SCH 40 PVC
Well Screen: 20-ft of 4" SCH 40 Slotted PVC Casing

Boring Dimension: 10" C.D.

PiD Blow
Depth (ft.) (opm) Counts

0

Lithologic Description

-: Asphalt
7] ML - Clayey Silt, brown,
. very stiff, moist

-5
Al ez

-10 -

5 |37 ||7191 | CL-Silty Clay, brown, very
| stiff, slightly moist
31 0.1 5-9-12

20 —

o5 ]84 |1 111520 |"SM - Silty Sand, light
A brown, dense, wet,
i medium-grained

30 Refusal at 30 feet

[Page 10f1_|

Lithology  Well Design Depth {ft.)
0
Cement i
— ==1|Bentonite || |
radiond —— 1| Chips
RIS e L) — 110
// = SZ115
/ v J=== e Sand Pack
s ) ~ {20
B e BN — {-25
= 30

|Approved by Charlie Wyatt, P.E.|




-

APPROXIMATE GRAPHIC SCALE
(FEET)

Z,
‘f\p g7 FORMER
N} T USTs
> %
-
@c:
B~17
%
Q“ .
3
%
0] 40 80

LEGEND:

B-1 4~ EXISTING GROUNDWATER MONITORING WELL

B~2-¢- ABANDONED GROUNDWATER WELL

RW-1—+- ABANDONED GROUNDWATER RECOVERY WELL

NW-1 ® NESTED WELL LOCATICN

NorthShore Engineering, Inc.
2551 STATE STREET, SUTTE 226

E?’ CARLSBAD, CA’

TEL: (760} 729-8425 . SITE PLAN
92008 FAX: (760) 729-942%
CLEINT: ) PADJECT MANAGER: BILL LANTZ PROJECT NWRMBER; N%-D2—1100
o [chon: 314 EAST SAN YSIDROQ BLVD. BATE: FoUR:
SAN DIEGO, CALIFQRNIA FEBRUARY 2004 2




-

STATE OF CALIFORNIA

l 'ORIGINAL ' THE RESOURCES AGENCY Do not f;‘l[ in
File with DWR DEPARTMENT OF WATER RESOURCES
WATER WELL DRILLERS REPORT No. 336178
‘L‘P of Intent No 250338 State Well No
Local Permit No or Date W91968 Other Well No MEL
12) 'WELL LOG. Total depth 283 _ 1t Completed deptn 230 _ 1t
tomH © o ft Formation (Describe by 'cﬂlur_ character, size or material)
0 -80 MODERATE, YELLOWISH BROWN
(2) LOCATION OF WELL (See instructions): - (10YR 5/4), DRY, MEDIUM
County SAN DIEGO Owner’s Well Number — TO COARSE SAND (SP) WITH
Well address of different from abeve ) — COBBLES
Township ____188 Range _2W " Section 24 80 -85 BECOMES MOIST, FINE SILTY
Distance from cities, roads, railroads, fences, ete APPROXIMATELY — SAND (SH)(\

400 FEET EAST OF INTERSTATE 805 85 -110 BECOMES SAND (SC
. 110 -237 Dm./\uﬁ%%n ORANGE

—~ (10YR\6J6) , MOIST, FINE

(3) TYPE OF WORK - SAND
New Well XJ Decpening [ 237 -265 Gm: ﬁRY HOIST, SILT (MII)
Reconstruction Od - /> \>
Recondutioning O {/\\ O/
SEE ATTACHED Honzontal Well a o \\ P //\

Destruction [J  (Describe o~ \- v PN Kd_\\,/

destruction materals and pro- &‘\\ o \ Q/j N
cedures in Item 12) \\‘\/ \)) %) 5 ] I
(4) PROPOSED US40~ 10> VA
Domestic Ay - % \_)A) ,_\\/\\ </
Irngahon 7 (e \\ o \\ N>
Industrial [ b /(-\)\\_ o (’\ <</
Test Well a ' \0_) —~ ~
Munici (] \\ 7 />\\ (\g
G WATER - —
O _%'fmﬁ Y IR
WELL LOCATION SKETCH ibe) N e\
(5) EQUIPMENT cm%;x Y& /: - &
Rotary ig Reverse [] No ] (\ /;\\ @
Cable [ Arr 7.4 samnetenpf bore (_r\\\\)\)
Other {3 But‘ﬂ C from ﬁ_s_ \\\\ -
AUGER —~ N R -
{7) CASING INSTALLED \ J {8) PER TII% sm —
Steel (J Plastic [z U Typz{f on or size of pe d _
From T ia | Gageor T @gt -
- ft. ft lﬁ\ Wall oft size -
0.5 [250 220 Q50 10.020"1 -
Q%}/ ) _
(9) WELL SEAL: -
Was surface santtary seal provided” Yes (X No [ Wyestodepth 21 81t —
Were strata sealed against pollution®  Yes (X No O Interval ___ fi -
Method of sealing _ BENTONT TE /CEMENT Work sarted__ 24 MAY 19091 Completed 26_JIINE 191
(10) WATER LEVELS: WELL DRILLERS STATEMENT
Depth of first water, 1f known NOTKNOWN ft
. This well was drilled under my junsdiction and this report s true to the
Standing level after well completion 2 1 0 } »

ft [ best of my knopledge and belw
(11) WELL TESTS: ' Signed JQMM KM

Was well test made? Yes []  No El - If yes, by whom? (Well Driller) %

of test Pump (J Bailer [J arlift [ namMeA & R DRILLING, INC.
th to water at start of test ft Atendoftest _ |t Person, fign_or corporation) (T ot printed)
w o o —— address 1210 EAST"3T4RE S TFREET, " SUITE 319
Chemical analysis made?  Yes [3 No [] Il yes, by whom? Clity M ALY _9_0_7_4.5__
Was electric log made Yes 0 No Xl i yes, attach copy te thus report LicenseNo 492082  paeofths rc-;xarB_MIGHS.']'_l9 91

OWR 188 (REV. 12 IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM s 9e1ss
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PROJECT b JACK 3014 é PROJECT NUMBER > A901924A

LOGGED BY & C. HILL/P. ROBERTS = START DATE > 24 May 1991
APPLIED

CHECKED BY b GBOSmCIElc. YCES|  COMPLETION DATE b 26 June 1991

-GROUND SURFACE ELEVATION DATUM (FT-MSL) D> | DRILLING COMPANY > LAYNE/A & R DRILLING

DRILLING EQUIPMENT 1> FAILLING F-10 W/8-INCH HOLLOW STEM AUGERS/CME 75 ROTARY RIG

BORING DEPTH (FT) > 265.0 | WELL DEPTH (FT) > 250 WATER DEPTH (FT)-Initiak

Completion: 210.0

WELL MATERIALS > SCHEDULE 80 PVC W/0.02 SLOT | WELLSCREENINTERVAL(FT) > 220 TO 250

WELL CASING ELEVATION (FT-MSL)> N/A OVM/OVA &> N/A

BACKFILL MATERIAL > #3 SAND, BENTONITE, AND CEMENT

- LITHOLOGY g r SAMPLE
= o
> NEIEIAFE: "
< 5 g < |6 |w| & COMMENTS
N DESCRIPTION ] %l *|
[} ] ﬂ £ 10 - 3
o o S|y z
(s ]
0 ]
<+ Moderate yellowish brown (10 YR §/4), dry, + -;
“J medium to coarse SAND (SP) with cobbles. +- 2 g
T T 40
T + 111
T s 1
+ I U4
£ -+ 207
s 4 Ax
+ 190
- A
-1 = A0
4 + M
|
+ + UH
T Rl
a1 TJ- gy
T T .00
AU
T T A7
-+ + . Bua
SR E7
10 — 1 UG
T T UV
4 <+ YV
4 o 8 1 v
- A7
T -+ HHA
-t _}.-.‘ : [}
16 —— T -4 |
—+ =+ ([
A —11-"-" -: : :
20 |- ::- '
25 ::_ _—:_ . : :
so—L L

BORING DESIGNATION —
v BORING LOG

PAGE NUMBER
1 0F 7

FIGURE NUMBER
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FIGURE NUMBER

PAGE NUMBER
30F7

PROJECT NUMBER > A901924A

BORING LOG

PROJECT P JACK 3014
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COMMENTS

d3IBWNN

sAdAl

SAMPLE

F 4
AMIN0JAY

(Wdd} YNO/KWNO

PROJECT NUMBER > A901924A

1NN0J MmO7a

FIGURE NUMBER

PAGE NUMBER
50F7

1an

JIHdYED

BORING LOG

LITHOLOQGQY.
DESCRIPTION

T Became gravelly

PROJECT > JACK 3014

(1d) Hld3a

185 ——
150

MW1

BORING DESIGNATION
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MW1

7 OF 7

PROJECT b JACK 3014 PROJECT NUMBER > AG01924A
LITHOLOQY -~ SAMPLE
~ - r
- z L
w =] [/
. 4181 &
&z o| @ gz @ COMMENTS
[a) 3 3
i DESCRIPTION I ol Q|5 Y B
0 4 2 (8% » F
4 3l | "] 2
o x
230
-F —_'~
Ay i
F o
235 —=
-t e :
—1— Gray, very moist, SILT (ML)
240 —
245 +
250 —+—
—_— e
T 8
-+ NI
4 P
258 _:: e
4 IR
i i *ee¥
260 ——
265 —|-
Boring terminated at approximately 265 feet
BORING DESIGNATION BORlNG I_OG PAGE NUMBER FIGURE NUMBER

4




“ APPLIED GEOSCIENCES INC. /¢s / 2w /24

5505-Morehouse Drive, Suite 230 YYlTR
South Scrrento Plaza )
San Diego, CA 92121
. (619) 558-0600
FAX (619) 558-7180

8 August 1991
A901924A

Site Assessment and Mitigation
Environmental Health Services (HMMD)
P.O. Box B5261

San Diego, California 92138-5261

Al

Attn:

SUBJECT: 30 DAY REPORT CONCERNING DRILLIKG AND COMBTRUCTION OF
WELLS AT THE NORTHEAST CORNER OF INTERSTATE 805 AND
PALN AVENUE, CHULA VISBTA, CALIFORNIA

Dear :

Enclosed please find a copy of the Department of Water Resources
Water Well Drillers Report. This information is requested as
conditions of the well permit issued for the installation of one
groundwater monitoring well at the site. Also enclosed are the
boring log and site plot plan with the well location. A water

. sample has not been collected as of the date of this report.
Laboratory results for the water sample will be forwarded at a
later date.

If further information is needed, please feel free to contact me
at (619) 558-0600.

Sincerely,
APPLIED GEOSCIENCES INC,

) 2 Callle

Craig L! Carlisle
Senior Project Hydrogeologist

CC: File A901924A

kS
-

Engineering Geology and Hazardous Materials Consultants



v;,\,"l'_he freg Adobe Reader may be used to view and complete this form. However, software must be purchased to complete, save, and reuse a saved form.

File Original with DWR / 9 5 0 2 le_ State of California B 2 DWRUsE Onhly = DoNotFill Iz i | |
bace 1 o 17 Well Completion Report C . . [ T T T .11
age Refer to Instruction Pamphiet State Well Number/Site Number

Owner's Well Number URS-MWOQ7 .
3/02/2010 Date Work Ended _3/3/2010

No: 0108070 ‘

T T 10 e T I I 1

Date Work Began 0 Latitude " Longitude
Local Permit Agency ﬁmegmg_aaﬂmuﬁmmﬂm&ma&iﬁajth Corv T v T v v vy ]
Permit Number LMON106922 -~ -Permit Date _2/2/1 : APN/TRS/Other

cet Jto. Feet:

i R

Orientation ® Vertical
Drilling Method Hollow Stem Auger
pth from Surface

0

O Horizontal OAngle

Dnlllng Fluid

Specify

Yellowish brown, Silt W|th fine Sand (ML) moist

Well:Owner|

7 . 33

Gray, fine to coarse Sand (SW), moist

Address 245 Calle anera

City San Diego

Latitude

Dea.

Datum NAD83

APN Book

Townshi

® New WeII
".O Modification/Repair

O Deepen

QO Other

SEE ATTACHED SITE PLAN

= Destroy

Describe procedures and materials

FOR WELL LOCATIONS

under “GEOLOGIC LOG™

S R

RPlanned:Use:

O Water Supply
[CJDomestic [JPublic

Oirrigation [Jindustrial
Q Cathodic Protection

O Dewatering

O Heat Exchange

QO Injection

® Monitoring

O Remediation

QO Sparging
QO Test Well

QO Vapor Extraction

élrate or describa distance of well from roads, buildings, fences,

QO Other

rivers, etc. and attach a map. Use additional paper if necessary.
Plaase be accurate and complete.

Water Level and Yield of Completed Well

Depth to first water 15 (Feet below surface)
Depth to Static

Water Level _15 (Feet) Date Measured 03/09/2010

Depth from

Total Depth of Borin

orehole

Outside

Estimated Yield * (GPM) Test Type

Test Length (Hours) Total Drawdown (Feet)

‘ *Max not be representative of a well's Iong term xield.

Screen Slot Size Depth from

Surface \bla:méter' Thig(ar:less Diameter Type if Any Surface Fill Description
Feet to Feet (Inches) ! (Inches)  (Inches) (Inches) Feet to Feet
10 10 PVC Sch. 40 0.25 4.5 0 |3 Cement Concrete
10 30 10 PVC Sch. 40 0.25 45 Milled Slots |0.010 3 5 Bentonite Cement/Bentonite
5 8 Bentonite Chips
8 30 Filter Pack #2/12 Sand
30 33 Fill Native Soil

1 soil'wate
Other W

|:| Geologlc Log
J well Construction Diagram
[ Geophysical Log(s)

I, the u
Name

r Chemical Analyses

ell Location Site Plan Signed

DWR 188 REV. 1/2006

Attach additional information if it exists.

ndersi ned cemfy that this report is com Iete and accurate to ihe best of my knowledge and belief
WA peaTIon T M

J\Ao:\rrcomﬁ CA m’wa

State

%lz-\ o 25252

'~ C-5T tisensed Wateryell Contractor Date Signed C-57 License Number

IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM

04/05/1




00108070

LEGEND
&  Shell-Branded Service Station Groundwater Monitoring Well
@ Former ExxonMobil Service Station Groundwater Monitorlrig Well
©  Former BxxonMobil Service Stetion Vapar Extraction Well
@ RELLC Groundwater Monitoring Well
S umas
Former ExxonMobil 5 s
Service Station
120 West San Ysldro Boulevard -
5 vo p
Quwa s
e — e — il -
\ - 7
-d T [T i
\ e
| o l
G -y | Eeun 1 9 URS-MWOS
| B : ]""“ B \ Shell-Branded Servics Station
: ! . - pumo C \/- 108 West San Ysidro Boulevard
| A daard Cwmng B 4
] S eme - : \
- i : ...T - ' N : . S-MWO0B
‘ o T o wRsw
. S i ‘ \ oy
URS-MW01 4 —_/l ' o :
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State of California

Well Completion Report
Form DWR 188 Auto-Completed 2/25/2019
WCR2018-011811

Owner's Well Number RC-18-001 Date Work Began  11/27/2018 Date Work Ended  11/28/2018

Local Permit Agency  County of San Diego DEH/LWQD Land Water and Quality Division, Monitoring Well Program

Secondary Permit Agency Permit Number LMWP-003639 Permit Date  09/20/2018

Name  XXXXXXXXXXXXXXXXXXXX Activity Drill and Destroy

Mailing Address XXXXXXXXXX XXX XXX XXXX

Planned Use Destruction
0,9,9,9,0,90,0,9,9,9,90,90,9,9,9,0,9,9,9,9.4
City  XXXXXXXXXXXXXXXXXXXX State XX Zip XXXXX
Address APN 646-121-2900
City Zip County San Diego Township 185
Latitude 32 33 545219 N  Longitude -116 57 16776 w 1ange 01w
- - Section 35
Deg. Min. Sec. Deg. Min. Sec. Baseline Meridian ~ San Bernardino
Dec. Lat. 32.565145 Dec. Long. -116.950466 Ground Surface Elevation
Vertical Datum Horizontal Datum WGS84 Elevation Accuracy
Location Accuracy Location Determination Method Elevation Determination Method
Orientation  Vertical Specify Depth to first water (Feet below surface)
- - — - . Depth to Static
Drilling Method  Direct Rotary Drilling Fluid Bentonite
Water Level (Feet)  Date Measured
] Estimated Yield* (GPM)  Test Type
Total Depth of Boring 120.5 Feet _— B —
Test Length (Hours) Total Drawdown (feet)
Total Depth of Completed Well Feet *May not be representative of a well's long term yield.
Depth from
Surface Description
Feet to Feet
0 1 SILTY SAND (SM), brown, dry, fine
1 10 SEDIMENTARY ROCK (POORLY INDURATED CLAYSTONE), laminated, brown, slightly weathered, soft, unfractured, LEAN CLAY (CL),
hard, brown, moist, medium plasticity, PP>4.0 tsf
10 17.5 | SEDIMENTARY ROCK (POORLY INDURATED CLAYSTONE), fine-grained, massive, brown, soft, unfractured, SILTY SAND (SM) very

dense, brown, moist, fine

175 28.5 | SEDIMENTARY ROCK (SANDSTONE), moderately interbedded with CLAYSTONE; SANDSTONE: fine-grained, brown, moderately
weathered, unfractured, CLAYSTONE: very thinly bedded, reddish brown, moderately weathered, moderately hard, slightly fractured

28,5 40 SEDIMENTARY ROCK (SANDSTONE), fine-grained, thickly bedded, brown, sightly weathered, moderately hard, unfractured, locally
moderate cementation, locally thickly interbedded with moderate interbeds of CLAYSTONE, laminated, reddish brown, slightly weathered,
moderately soft, unfractured.

40 45 SEDIMENTARY ROCK (CLAYSTONE), laminated, reddish brown, slightly weathered, moderately soft, unfractured
45 50 SEDIMENTARY ROCK (SILTSTONE), thickly bedded, brown, slightly weathered, moderately soft, unfractured

50 55 SEDIMENTARY ROCK (SANDSTONE), fine-grained, massive, brown, soft, slightly fractured.

55 68 SEDIMENTARY ROCK (CLAYSTONE), laminated, brown, slightly weathered, moderately hard, unfractured

68 74 SEDIMENTARY ROCK (SANDSTONE), fine-grained, very thickly bedded, reddish brown, soft, slightly fractured.
74 82 SEDIMENTARY ROCK (CLAYSTONE), laminated, reddish brown, slightly weathered, hard, slightly fractured

82 86 SEDIMENTARY ROCK (SANDSTONE), fine-grained, massive, brown, slightly weathered, soft, slightly fractured.

Form DWR 188 rev. 12/19/2017 Page 1 of 2



86 90 SEDIMENTARY ROCK (CLAYSTONE), laminated, brown, slightly weathered, moderately soft, unfractured

90 100 | SEDIMENTARY ROCK (SANDSTONE), thickly interbedded with CLAYSTONE; SANDSTONE: fine-grained, brown, moderately weathered,
unfractured, CLAYSTONE: very thinly bedded, reddish brown, moderately weathered, moderately soft, unfractured

100 106 | SEDIMENTARY ROCK (CLAYSTONE), laminated, reddish brown, slightly weathered, hard, moderately fractured

106 111 | SEDIMENTARY ROCK (SILTSTONE), moderately bedded, brown, slightly weathered, soft, unfractured

111 120.5 | SEDIMENTARY ROCK (CLAYSTONE), laminated, reddish brown, slightly weathered, hard, slightly fractured

Casing |Depth from Surface ) : ) . Wall Outside Screen Slot Size -
# Feet to Feet Casing Type Material Casings Specificatons Thllckness D!ameter Type _|f any Description
(inches) (inches) (inches)
Depth from
Surface Fill Fill Type Details Filter Pack Size Description
Feet to Feet

Destruction Details:

Boring backfilled using 80 gallons of grout using proportions of 6 gallons of water each #94 sack of cement.

Other Observations:

Depth from 1, the undersigned, certify that this report is complete and accurate to the best of my knowledge and belief
Surface Borehole Diameter (inches) Name FUGRO USA LAND INC
Feet to Feet
Person, Firm or Corporation
0 1205 | 4
6100 HILLCROFT ST HOUSTON TX 77081
Address City State Zip
Signed  electronic signature received 12/26/2018 909719
C-57 Licensed Water Well Contractor Date Signed C-57 License Number
CSG # State Well Number Site Code Local Well Number
| | | 1N I B A
Latitude Deg/Min/Sec Longitude Deg/Min/Sec
TRS:
APN:
Page 2 of 2

Form DWR 188 rev. 12/19/2017



DUPLICATE STATE OF CALIFORNIA SHEET 1
Fiie Origine:, Dupli~ \e and Triplicata with the DEPARTMENT OF PUBLIC WORKS
DMIVISION OF W'« RESOURCES
.0, BOX 10/3 DIVISION OF WATER RESOURCES
SACRAMENTO 5, CALIFORNIA
' 37- o Do Not Fill In _
WATER WELL DRILLERS REPORT Suate Well No. LEL /200 22K S
Other Well No.________ ...
{Sections 7076, 7077, 7078, Water Code) Region. &%
AT
(1) Driller: R (2) Proposed use or uses (check): (3) Equipment used
Name_" ' Domestic [ ] Municipal [] {check):
Address Irrigation Industrial [] Rotary [
,,,,,,,, J‘? Domestic and Test well [] Cable !
License No Trrigation [ ] Dug well []
Othero o Other ...
Qg
Na S (4) Type of work (check):
Ad S New well $] Reconditioning of well []
i Deepening existing well &)
(5) Well log: ‘
Toral depth of well 870 . ft.  Give details of formations penetrated, such as silt, peat, muck, sand, gravel, clay, shale, sand-
stone, hardpan, rock. Include size of gravel (diameter) and sand (fine, medium, coarse), color
Depth From Ground Surface of material, structure (loose, packed, cemented, soft, hard, brittle).
B8O  frowo. 8% fe. Cloy, oray
If additional space is required, continue on DWR Form No. 246—Supplement, and attach to respective report copies.
(6) Casing left in well:
LENGTH DIAMETER SINGLE. DOUBLE, WELDED, LBS. PER FOOT OR SEATING BELOW
FT. INCHES OTHER GAGE OF CASING GROUND SURFACE. FT,
""" ‘\:“,"liu - *"’*""‘wm‘f- ’{-"-""- —-- --- <3 ld i 1‘%’ -‘LT)‘:J' - - “““?@’7" - -

Y om oo
vl

D.W.R. FOrRM Na. 246

C:? /

23971 3-60 40M QUIN SPO




DI!PLICATE

File Original, Duplicate and Triplicate with the
DIVISION br WATER RESOURCES

P. 0. BOX 1079

SACRAMENTO 5, CALIFORNIA

SHEET 2

WATER WELL DRILLERS REPORT o 234/

-‘ State Well No.. /&8 A/ Z
(Sections 7076, 7077, 7078, Water Code) =2 ] —7 = Other Well No

Region.__.____..__.. ?

(7) Perforations: j,,Z ) 0l
Type of perfomtor used Mills " S =4
Perforated 060 ft. to 780 fe. Hole size 2 3/8" x 2" No. of holes
3 S S QNF!DENTs M NOT
3% B 3 » ] 3. ________________
. W oo OUBL C.. Rﬂ_{___E_AgE ________________
(8) Water levels: (9) Well pumping test:
Depth at which water Dateof test ... Bywhom. ..
first encountered......_______ .. ft. Depth to water when test started ... F fr.
Depth to water G.P.M. at beginning of test MI‘C” ‘*‘f"i‘meﬂ
before perforating 440 ft. . Drawdown from standing level . ___ e . fe,
Depth to water G.P.M. at completion of test S
after perforating__..._.. 440 ft. Drawdown at completion of test ... . e ft.
Note any change in water level while drilling Length of time tested e

______________ o - - Temperature of water ... e
Was gas present in water? [ Yes [ No

(10) General:

Was well gravel packed?.. 10 77 Size of rock . Thickness of pack....___..__._

Was a surface sanitary seal provided? no e e
Were any strata sealed against pollution? [] Yes £ No If yes, attach detailed description. ﬁ._

Strata sealed . e e e e

Was analysis made of water? ] Yes {1 No If yes, attach copy.
Was clectric log made of well? [[] Yes ] No If yes, attach copy.

If well abandoned, was it plugged and sealed?. e
Method of plugging and sealing e
(11) Location: (12) Time of work:
North Section No. OB ... Work started datd3mZ6=51 Completed dateB=2=51
Township.... 185 Date of this report...Jl},l%t..ﬁ_’_....1,.9_03, _________________________
Range... A% . =
Base & Meridian 5B . WELL DRILLER’S STATEMENT:
Show location of well in Sec- This well was drilled under my jurisdiction and this
tion, thus () report is true fo the best of my knowledge and belicf.
* Distances to section lines from
well, & or S.. d{}gg_,!./_,ft [Sienep[San Disgo Pumn & MHell Drillers
and@or WZ{}Q@. ,,,,,,, A W'" D”””
_ Show location of nearest Byt 2 A"'"ﬂ)"r”"\-/ - -
¥ known well, thus (O) )
. License No...88485_ Classification..C_B7
| MILE Distance to nearest known
1 - U * . "
w@ll: Mi. Bast, Snprox. Dated._duly &, 195 19

D.W.R. FORM No, 246 23972 3-50 40M QUIN SPO




N

FIELD CHECK OF WELL LOCATICON

BRILLIR O " oot midan ok CHECKSD BY 0 . Liwo

OWNZR,_ . DATE 19 .

PUMF NO, .

METIR NO. .

s B I /.

-

STATE WALL NO. S0 /b 7o

LOCATE WELL WITH REFERENCE TO RO:£D3 AND ROAD INTERSECTIONS: ALSO INDICATE
DISTANCES AND DIRECTIONS TO NEARBY CITIES CR TOWKS.

MICRQF:LM%

oo
Lo




*The free Adobe Reader may be used to view and complete this form. However, software must be purchased to complete, save, and reuse a saved form.

File Or[ginal with DWR \% % CD\\)J 7)«3 State of California DWR Use Only — Do Not Fill In
' bage 1 ‘1 Well Completion Report C . T . T T 7171 ]
age N Refer to Instruction Pamphiet State Well Number/Site Number
Owner's Well Number MW-7 No. 0201989 T T LN [T 1w
Date Work Began 01/13/2014 Date Work Ended _1/18/2014 Latitude Longitude
Local Permit Agency County of San Dieag T T
Permit Number LMWP 000820 Permit Date 1/6/14 APN/TRS/Other
Geologic Log L Well Owner
Orientation ® Vertical QO Horizontal OAngle  Specify N
Drilling Method Hollow Stem Auger Drilling Fluid A )
Depth from Surface Description -
Feet to  Feet Describe material, grain size, color, etc _C =l
WELL DESTRUCTION B Well Location
Drill out 4" well to 31' and backfill with cement - Address 1902 Cactus Road Landfill
bentonite grout. City Otay Mesa County _San Diego
Latitude N Longitude w
Dea. Min. Sec. Dea. Min. Sec.
Datum Dec. Lat. Dec. Long.
APN Book 646 Page 100 Parcel 75-76
Township _______Range___________ Secton
Location Sketch Activity
(Sketch must be drawn by hand after form is printed.) O New Well
North O Modification/Repair
QO Deepen
~ O Other
® Destroy
Describe procedures and materials
under “GEOLOGIC LOG"
Planned Uses
O water Supply
- - CIDomestic [JPublic
§ ﬁ Climigation [Jindustrial
QO Cathodic Protection
O Dewatering
O Heat Exchange
O Injection
O Monitoring
O Remediation
O sparging
s O Test Well
outh i
fllustrate or describe distance of welil from roads, buildings, fences, O Vapor EXtraCtIOn
rivers, etc. and attach a map. Use additional paper if necessary. O Other
Please be accurate and complete.
Vater Level and Yield of Completed Well ~
Depth to first water (Feet below surface)
Depth to Static
Water Level (Feet) Date Measured
Total Depth of Boring Feet Estimated Yield * (GPM) Test Type
Total Depth of Completed Well Feet ;I'est Length —_— (Hou'r s) Total Dra\{vdown —(Feet)
May not be representative of a well's long term yield.
Casings Annular Material
Depth from Borehole T Material wall Outside Screen Slot Size Depth from
Surface Diameter ype eria Thickness Diameter Type i Surface Fill Description
Feet to Feet (Inches) (inches)  (Inches) Feet to Feet
0 31 Bentonite
Attachments Certification Statement

[ Geologic Log

[ well Construction Diagram
[ Geophysical Log(s)

I, the undersigned, certify that this report is complete and accurate to the best of my knowledge and belief

Name National EWP, Inc

Personi, Firm or Corporation

DWR 188 REV. 1/2006

Other Site Map
Attach additional information, if it exists.

Avpo. Gl OTAYMESH

O 5566 Asrow Hiq;way Montclair CA 91763
Soil/Water Chemical Analyses TS City State Zip
Signed/g/ ﬁLb\fessN/thwml jaNS 2/18/14 __ 953646
C-57 Licensed Water Well Contractor Date Signed C-57 License Number
IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM . RECEIVE

APR 2 & 2014



SESI, ET AL, PROPERTY

BARNHART
PR Y

BARNHART
PROPERTY

\  DANTZLER PRQPERTY U~ =~ —— - ~

-7

ENV~

AMERIC,

RENVIRONMENTAL ENGINEER,
[CONSULTING & CONSTRUCT

Attachments

Certification Statement

[ Geologic Log

[ well Construction Diagram

[ Geophysical Log(s)

0 Soil/Water Chemical Analyses

I, the undersigned, certify that this report is complete and accurate to the best of my knowledge and belief
Name National EWP, Inc

Personi, Firm or Corporation

5566 Aprow Highway Montclair CA 91763

r ‘ .
snegl/ — 18 Nathmal BaF " onera oses

Other Site Map
Attach additional information, if it exists.

C-57 Licensed Water Well Contractor Date Signed C-57 License Number

DWR 188 REV. 1/2006

Avpo?. Gl OTAYMESA

IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM - RECEIVE

APR 2 & 2014



e e s e S R R SRS e et

ORIGINAL ? STALE OFCALIEORIUN Do not fill in

| . . e 'LQf THE RESOURCES AGENCY

~ File with DWR SEP 5 DEPARTMENT OF WATER RESOURCES No. 009289
Notice ot tntent No__ SEERR® 97018  WATER WELL DRILLERS REPORT s wet o LB S /2 W/ =33 r\/0$l
Lgsdd Permit No. or Date Other Well No.

( l} OWNER: Name. (12‘) WELL LOG: Total depth__ O ft. Depth of completed wel /I jO ft.

Address from ft. to ft. Formation (Describe by color, character, size or material)
City_ 0~ 14 Cobble stone

(2) LOCATION OF WELL (See instructions): 44— 98 8516 and sgnd

County, an Diego Owner's Well Number. 19 - 48 Sand -

Well address if different from above San YSldfO _ 48 - 68 GI‘ aveI %

Township /i' 8 Range 2w Section 55 68 - 69 C Obb l (=) St@:ﬂ &

Distance from cities, roads, railroads, fences, ete. San YSldI‘O ? Oa - 69 = 80 G'I' avel

80 - 85 Sandro.
85 -14Q\ Grawsl
140 —’150 \Gravel and clay

(3) TYPE OF WORK:
New Well }E Deepening []

Reconstruction ]
Reconditioning (i
Horizontal Well 18

Destruction [] (Describe
wtmlestruction materials and
procedures in Item L‘ ¥

(4) PROPOSED UWSE?

Domestic

Irrigationd

Industrial

7( e well
Stnnk
, ./‘/‘?' Munlmp‘il_

WELL LOCATION SKETCH S\, Other
(5) EQUIPMENT: (6) GRAVED\PACK:
Rotary % Reverse [ "(;E-'e.j E;}' N()‘.“Ei:i
Cable [ Air &}q'- '
Other O Bucket [J
(7) CASING INSTALLED:y ;

mter of bore

ek ed h'm'n

(8Y ’PhBFonAT:m\s 60 f-t

Steel FF Plastic i) Type of pel‘;f ation orsize of .s(,r(,Ln/‘“
From Fr
tt.

0
0

188

52
110

(9) WELL SEAL:
Was surface sanitary seal provided? Yes (X No [0 If yes, to (191)‘(114_2( ) ft. -

Were strata sealed. against pollution? Yes [] No [X Imterval ______ ft. -
cétient” grout T P t
Method of sealing g H Work started June ]D! 19/ / Completed June -9 919 //
(10) WATER LEVELS: WELL DRILLER'S STATEMENT:
Depth of first water, if known ft. This well was, d”.'hcf under my jurisdiction and this report is true to the best of my
Standing level after well completion L}‘O ft. knowledge (1; d belief. p é -
y {_.zfé,c,%_.f\

(11) WELL TESTS: SIGNED. 4 =7
Was well test made? Yes @: No [0 If ves, by \\fh;P}heX Anderson / ( Well Driller) a
Type of test Pump [ Bailer [] Air lift 3¢ NAME ‘RF‘JX ANDERSON GORP. .
Depth to water at start of test ft. At end of test £ ( Person, firm, or corporation) {Typed or printed)
Discharge E i gal/min after________ hours Water tenu)erﬂhﬁ&ﬂ_ﬂk__ Address /1030% : Ch annel Rd.
Chemical analysis made? Yes [ No @ If ves, by whom? City. LBkPHldP 3 Ca. Zip, /|g /|Q'7f7

electric log made? Yes [ No [X If ves, attach copy to this report License No. A %O '5’7 %q Date of this FEIJ”“JH:LV 9

WR 188 (REV. 7.76) IF ADDITIONAL SPACE IS NEEDED. USE NEXT CONSECUTIVELY NUMBERED FORM  a3sts-950 7-76 5oM auap Ot osp




State of California

Well Completion Report 1

" *The free Adobe Reader may be used to view and complete this form. However, software must be purchased to complete, save, and reuse a saved form.

File Original with DWR |4 § D2 W O |

DWR Use Only — Do Not Fill In

I AT B

]

h Page 1 of 1 Refer (o Instruction Pamphiet R
State Well Number/Site Numb.
Owner's Well Number URS-MW08 No. ¢0131746 (T IaT TNJum!er1 'el “[m elr T
Date Work Began 05/11/2011 Date Work Ended 5/11/2011 Latitude Longitude
Local Permit Agency San Diedo County Department of Environmental Health N T T
Permit Number LMON 107780 Permit Date 5/3/11 ' APNTTRS/Other
Geologic Log Well Owner
Orientation ® Vertical O Horizontal OAngle  Specify _
Drilling Method Hollow Stem Auger Drilling Fiuid
Depth from Surface Description -
Feet to  Feet Describe material, grain size, color, etc —
0 1 Asphalt : Well Location
1 4 Brown, Silty fine SAND (SM), moist, trace gravel Address 104 W. San Ysidro Blvd.
clay City San Dieqo County San Diego
4 11 Light olive brown, fine to medium SAND (SP) Latitude N Longitude W
medium dense, moist, trace.coarse sand, trace silt Dea.  Min.  Sec. Dea.  Min.  Sec.
Datum NAD83 Decimal Lat. 32.5520237 Decimal Long.-117.0439
11 15 Dark yellowish brown, SILT (ML), very stiff, moist | | APN Book Page Parcel 666-380-28-00
trace fine sand, trace fine to coarse gravel [ Township .. __Range_______..____ Secton |
15 20 Becomes very dark grayish brown, hard, Location Sketch Activity
trace Clay, trace mica (Sketch must be drawn;);t;tahnd after form is printed.) 8 '\Nﬂi\gixgae::on/Re N
20 21 Becomes dark grayish brown, silt with fine sand, O Deepen P
tiff, ab t mi Other
Y = ‘[’)er’;s' : 'f’h”;da” "I‘_'°a SRV IEL = SEE ATTACHED SITE PLAN o é?estmy
ark grayis rown, Lean ( )‘ very sif, FOR WEL[_ LOCAT|ONS Descri?a procedures anc{ materials
moist, trace silt, trace mica snder GEOLOCICLOC
24 26 Grayish brown, fine to medium SAND (SP), dense Planned Uses
moist, trace coarse sand, trace silt ODWSLiSs“th"V:IP o
. . . IC ublic
26 29 Light browmsh gray, SAND (SW), dense, moist 3 G Dirrigation [JIndustrial
trace silt = * O cathodic Protection
29 31 Grayish brown, medium SAND (SP), dense, wet, O Dewatering
trace fine sand, trace silt O Heat Exchange
31 38 Dark grayish brown, Fat CLAY (CH), hard, wet, QO Injection
trace mica, trace cobbles ® Monitoring
O Remediation
38 40 Dark grayish brown, Silty fine SAND (SM), dense 8 Sparging
wet, trace medium sand, abundant mica South 0o V:Zor Eextraction
40 42 Light yellowish brown, SAND (SW), dense, wet Fore.ata and aach & map. Use sdétonalpaper it necessary. || O Other
trace silt, trace fine and coarse gravel e
ater Level and Yield of Completed Well
Depth to first water 30 (Feet below surface)
- Depth to Static
[ Water Level 26 (Feet) Date Measured 05/23/2011 |-

Attachments

Total Depth of Boring 42 Feet Estimated Yield * (GPM) Test Type
t
Total Depth of Completed Well 39 Feet ;rest Length - (Hou,rs) Total Drav.vdown —_(Feet)
- - May not be representative of a well's long term yield.
Casings Annular Material
Depth from Borehole Type Material Wwall Outside Screen Slot Size Depth from
Surface Diameter yp Thickness Diameter Type if Any Surface Fill Description
Feet to Feet {Inches) (Inches) _(inches) Feet to Feet
0 19 10 Blank PVC Sch. 40 0.25 45 3 Cement Concrete
19 39 10 Screen PVC Sch. 40 0.25 4.5 Milled Slots 14 Bentonite Bentonite Grout
14 17 Bentonite Chips
17 42 Filter Pack #2/12 Sand
T S——

Certification Statement

[ Geologic Log

[ well Construction Diagram

[3 Geophysical Log(s)

[ soil/water Chemical Analyses

[7] other Well Location Site Plan
Attach additional information, i'f it exists.

DWR 188 REV. 1/2006

22| 263U SAN %npzo

l, the un<v:|&r igned, certify that this report is go Ielte and accurate to the best of my knowledge and belief
Name ¢

Perspr, Firm or Corporation
5560 wy.
Addpgss .
Signed v WoC

MONTCLAE  ca AlTb2
City ‘ﬂll‘”ll tate 23332,@

-~ CBYrCensed Water Well Contractor

Date Signed  C-57 License Number

IF ADDITIONAL SPACE 1S NEEDED, USE NEXT CONSECUTIVELY NUMB;RE%FO‘M

06 /27
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! VW-2 & Former Vapor Extraction Well (ExaxconMobil}
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State Plane Northing, US ft, CA Zone 6, NAD28
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State Plane Easting, US Ft, CA Zone 6, NAD83

6332000 6333000 6334000

6336000 6337000 6338000 6339000 6340000

6331000 6335000

6308000 6309000 6310000

Base Map Image is USG5 2014 Lidar, Ground Return,
Obtained from NOAA Digital Coast

. Groundwater Observation Point, Consisting of
42 Wells and Surface Water Exposures, Approximate
Groundwater Elevation, NAVDBS Shown at Right.

Data Sources:
o CA DWR Well Completion Reports, 1951 - Present PLATE 1
Map Summarizing Groundwater
o Examination of Historical and Current Aerial Photography Observation Points for Estimating
o USGS Multiple Completion Monitor Wells at Boundary Groundwater Conditions Affecting

Waters and Otay River Southwest Village Area, Otay Mesa

o Geocon, Inc. 2000 Geotechnical Report for Intermodal Transfer Station

o Geocon, Inc. Boring Logs and Test Data for Southwest Village Investigation
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April 16, 2021

City of San Diego
Development Services

101 Ash Street

San Diego, California 92101

SUBJECT: LANDSLIDE HYDROLOGY ANALYSIS FOR SOUTWEST VILLAGE
(RICK ENGINEERING COMPANY JOB NUMBER 15013-C)

1. Introduction

This letter report presents the existing and proposed hydrology associated with the landslide area
adjacent to the Otay Mesa Southwest Village project area. The Southwest Village project is a
smaller portion of the overall community of Otay Mesa. Specifically, the project boundary is
generally located south of State Route 905, east of Interstate 805, north of US-Mexico border,
and immediately west of the northerly branch of Spring Canyon Creek. Refer to the Vicinity
Map in Attachment 1 as well as the drainage study maps included in Map Pockets 1 and 2 for the
limits of the area analyzed.

2. Drainage Characteristics

In the existing condition, Basins 400, flows in a westerly direction to a collection point east of
the existing railroad. Basin 500 and 700, drain in a southwesterly direction where they
confluence before flowing to a collection point along the eastern edge of the existing railroad.
From these locations, runoff is conveyed in an existing storm drain system (pipes and channels)
to the Tijuana River by the border line with Mexico. Runoff from Basins 800 and 900 drain to
the south and confluence in Spring Canyon Creek. Runoff is conveyed south within Spring
Canyon Creek towards an existing culvert at the Spring Canyon concentration point along the
border with Mexico. Based upon the available information, it is assumed that the runoff is
conveyed via a system of storm drain and open channels to a concrete lined reach of the Tijuana
River on the Mexican side of the border.

Throughout the landslide area there are several existing sump locations where it is anticipated
that storm water will collect and infiltrate into the native soil or evaporate over time. The area
analyzed also includes existing shallow sump locations, notably in Basins 800 and 900, where it
is anticipated that in larger storm events, storm water will weir over the edge of the low point
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and flow out to collection points along the border with Mexico by Spring Canyon Creek. Please
refer to Map Pocket 1 for the existing condition drainage map.

The post-project drainage conditions will remain largely similar to those in the existing
condition. However, drainage improvements are being proposed throughout the development
area. Storm drain outfalls will be extended as far as practicable towards the bottom of mesa and
located adjacent to established existing channels. Underground storage is proposed to detain
peak flow rates back to existing conditions for the 50 and 100-year storm event. Additionally, the
drainage area flowing into Mexico at the Spring Canyon concentration point and will need to
comply with the US/Mexico International flood control detention requirements (i.e. — 5, 10, 25,
50, & 100-year storm events). Please refer to Map Pocket 2 for the proposed condition drainage
map.

3. Hvdrology Methodology and Results

This study considers peak flow rates in the existing and proposed project condition and a
summary is provided in Table 1 below. Weighted Runoff Coefficients and Time of
Concentration were calculated based on guidance from the City of San Diego Drainage Design
Manual, dated January 2017. The Rational Method computer program developed by Advanced
Engineering Software (AES 2014) was used for this study.
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Table 1: Existing and Proposed Hydrology (AES)
3 (1)
Drainage Tributary Time of . 100-year /(.) Change
. . Concentrati Change in Peak
Drainage Node # Project Area, on Flow Rates, in Area Discharse
Basin # at Point of Condition A ’ Q100 g
Interest (acres) Te (cfs 1) (@) (Pre to Post
(minutes) Detained)
499 Pre-project 188.9 15.4 2441
400 499 Post-project 180.2 14.9 243.8 -8.7 -32%
499 Post-Detained 180.2 27.8 165.1
799 Pre-project 176.3 22.9 184.5
500 & 700 799 Post-project 172.4 10.9 312.4 -3.9 -1%
799 Post-Detained 172.4 2222 181.93
999 Pre-project 83.5 16.7 103.8
800 & 900 999 Post-project 84.9 12.0 141.4 +14 -16%
999 Post-Detained 84.9 22.9? 86.8°
Notes:

1. Rainfall intensities for AES Rational Method analysis were calculated using the City of San Diego’s 2017
Drainage Design Manual

2. Detailed detention analysis for basins that are not a part of the Vesting Tentative Map (VTM) (Basin 700,
800, & 900) has yet to be completed. For the purpose of this analysis the Time of Concertation was
approximated by using detention analysis done on the adjacent Basins within the VTM (Basin 400 & 500).
Peak flow rate for detention was based on the pre-project peak flow rates for the 100-year event.

3. For basins not a part of the VTM ((Basin 700, 800, & 900) percent imperviousness was conservatively
assumed to be 85% impervious based on the proposed land use in the Specific Plan.

A summary of the average annual volume at key locations throughout the landslide area has also
been quantified. The locations analyzed are at the upstream edge of the landslide buffer, the
proposed storm drain outfall locations, and at the collection point either adjacent to the railroad
for Basins 400, 500, and 700 or adjacent to the border with Mexico for Basins 800 and 900. A
continuous simulation model using EPA SWMM v5 for each of the basins has been completed to
determine the average annual volume of precipitation, runoff, and infiltration. Due to potential
issues with the Lower Otay Reservoir rain gauge, the Lindberg Field rain gauge was used for this
analysis. The time series for the rain gauges dates from October 17, 1948 to December 31, 2005.
Parameters used within the EPA SWMM models will be consistent with guidance provided in
the October 2018 City of San Diego Storm Water Standards Manual Appendix G. Please refer to
Table 2 for a summary of precipitation, runoff, and infiltration.
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Table 2: Existing and Proposed Average Annual Volume (SWMM)

Drainage o o
Drainage Node # Project Precipitation Runoff Infiltration ./0 ﬁhan%: % C.h ange
Basin # at Point of Condition (ac-ft) (ac-ft) (ac-ft) n Buno mn o
Interest Infiltration
499 Pre-project 149.9 30.7 120.5
400 re-projec 0.4% 79
499 Post-project 144.4 30.8 111.6
500 & 799 Pre-project 139.9 25.6 113.7 60% 2%
700 799 Post-project 136.9 40.9 88.4
800 & 999 Pre-project 66.3 13.3 53.4 30% 14%
9200 999 Post-project 67.4 17.3 45.9
Notes:

1. The average annual rain fall was calculated to be 9.53-inches based on annual averages calculated in
EPA SWMM using the Lindberg Field rain gauge

2. The Lindberg Field rain gauge was used for this analysis. The time series for this rain gauges dates
from October 17, 1948 to December 31, 2005.

Table 2 shows that in the post project condition, average annual runoff volumes have increased.
This is due to the development associated with the Southwest Village project site and the
addition of impervious area. The increased impervious area and compacted fill soils with reduced
conductivity result in a high runoff volume. This increase in runoff volume makes sense as flows
are conveyed through the landslide area and are collected at points adjacent to the railroad or
next to the border with Mexico. Because of the increase in impervious area due to the
development of the project site and the decrease in conductivity of the compacted fill, Table 2
also shows a decrease in the average annual infiltration. The increase in runoff and the decrease
in infiltration overall results in less storm water being infiltrated into the landslide area.

4. Irrigation — Estimate Total Water Use

Review was limited to the estimated landscape irrigation water use (potable water systems) as
they relate to portions of irrigation to be utilized by residential and common area landscapes
areas within the basin area footprint(s). Evaluation utilized a standard in the industry formula
associated with this type of analysis, that being the Estimated Total Water Use (ETWU) found in
the City of San Diego Landscape Standards of the Development Manual (Section 2.6) and City
of San Diego Municipal code, Chapter 14, Division 4: Landscape Regulations
142.0413(d)(2). Assessment will be based on typical landscape irrigation requirements
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associated with various plant types, Evapotranspiration (ETo), irrigation system, and component
efficiency and standard irrigation scheduling practices.

Assessment of landscape area to be irrigated is based on a typical lot footprint of building
architecture and layout of hardscape (driveways, patios, and walks). In the absence of typical
building footprints and associated hardscape, assumptions were made as to percentage of lot
coverage for non-irrigated areas.

Without a fit lot plan, architectural footprints were placed based on setback requirements. Based
on this preliminary plan, a set number of each plan was determined for Basins 400 & 500. Each
plan has a set area for the residence, driveway, walkway and rear patio. This area was subtracted
from the overall lot area, to produce the total landscape area. Of this total landscape area, 5%
was assumed to be turf. Based on the ratio of each plan found in Basin 500, a number of each
plan was assumed for Basins 700, 800 & 900. Landscape areas for parks and recreational spaces
were determined directly from the approved overall Conceptual Landscape Plan. For the park
located in Basin 700, turf was assumed to be 85% of the landscape area.

An Estimated Total Water Use calculation was conducted for each basin footprint area and can
be found below in Table 3. Turf was set at high water use, to be irrigated by rotors. Trees were to
be moderate water use, irrigated by bubblers. Shrub and groundcover areas were assumed to be
low water use, irrigated by drip. The results were then combined and illustrated in the summary
table. Assumptions are listed below the summary.

Table 3: Average Annual Estimated Total Water Use for Irrigation

Average Annual Average Annual | Average Annual
Basin ID Estimated Total Volume Volume
Water Use for Evapotranspired Infiltrated

Irrigation (ac-ft) (ac-ft) (ac-ft)

400 4.4 4.4 0.0

500 7.9 7.9 0.0

700 6.1 6.1 0.0

800 0.8 0.8 0.0

900 2.0 2.0 0.0

Notes:
1. Evaluation utilized a standard in the industry formula for Estimated Total Water Use (ETWU) found in the
City of San Diego Landscape Standards of the Development Manual (Section 2.6) and City of San Diego
Municipal code, Chapter 14, Division 4: Landscape Regulations 142.0413(d)(2)
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5. Infiltration Summary

Table 4 below provides a summary of the change in storm water infiltration at the upstream edge
of the land slide area. It is anticipated that the average annual water use for irrigation will be
entirely used by the plants, stored in the top six to twelve inches of the soil, and evapotranspired.
Resulting in no additional infiltration due to irrigation. However, considering the possibility that
mismanagement of irrigation in the post-project condition could result in over application and
increase infiltration, a factor of safety (FOS) was determined. Table 4 provides a factor of safety
for over irrigation within the post-project drainage basins.

Table 4: Infiltration Summary and Factor of Safety (FOS) for Over Irrigation

Average Average Change in Average Average
Annual Annual Average Annual Annual Factor of
Basin | Node Volume Volume Annual Estimated Volume of Safety for
ID # Storm Water | Storm Water Volume of Total Water | Irrigation Over
Infiltrated Infiltrated Storm Water Use for Infiltrated Irrigation
Pre-Project Post-Project Infiltration Irrigation (ac-ft)
(ac-ft) (ac-ft) (ac-ft) (ac-ft)
400 417 4.6 1.7 -2.9 4.4 0.0 166%
500 545 9.1 2.4 -6.7 7.9 0.0 185%
700 780 23.6 4.7 -18.9 6.1 0.0 409%
800 860 2.7 0.4 -2.3 0.8 0.0 386%
900 980 43 0.7 -3.7 2.0 0.0 284%

6. Conclusion

This letter report presents the existing and proposed hydrology and proposed irrigation
associated with the landslide area adjacent to the Otay Mesa Southwest Village project area.
Peak flow rates for the 100-year storm event were determined using the Rational Method
computer program developed by Advanced Engineering Software (AES 2014) in conformance
with the City of San Diego Drainage Design Manual, dated 2017. It is anticipated that peak flow
rates will be detained back to pre-project levels as shown in Table 1. Average annual volume of
precipitation, runoff, and infiltration were determined through continuous simulation modeling
using EPA SWMM vS5. Average annual runoff volume has increased while the average annual
infiltration has decreased resulting in less storm water being infiltrated into the landslide area as
shown in Table 2. The average annual Estimated Total Water Use for irrigation will be entirely
used by the plants and evapotranspired based on City of San Diego Landscape Standards of the
Development Manual as show in Table 3. Table 4 shows the factor of safety for over irrigation in
the event that the water use for irrigation is mismanaged. Considering both the infiltration of
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storm water and the application of irrigation, the average annual infiltration volume has
decreased in the post-project condition as compared to the pre-project condition.

Reference and supporting documents are included in the Attachments of this letter. A list
discussing the Attachments and Exhibits may be found below.

Please feel free to contact Eric Hengesbaugh or myself if you have any questions and/or
concerns at (619) 291-0707.

Sincerely,

RICK ENGINEERING COMPANY

Brendan Hastie, P.E.
R.C.E. #65809, Exp. 9/21
Principal

BH:EGH:vs/files/Report/15013-C.016

Attachments
1. Vicinity Map
2. Landslide Hydrology Table
3. Preliminary Water Budget Summary for Landscape Areas

Map Pockets

1. Landslide Hydrology Pre-Project Exhibit
2. Landslide Hydrology Post-Project Exhibit
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Landslide Hydrology Table



15013C - Southwest Village
Landslide Hydrology Summary Table

4/16/2021

15013C: Southwest Village Landslide Hydrology and Irrigation Summary Table

9.53in = average annual precip.

Southwest Village Landslide Hydrology Summary (AES) Southwest Village Landslide Volume Summary (SWMM) St Vil L e (e Ve STy
Precipitation Runoff Infiltration
ChangemArea |7 Change Peak Change in Total
Pre-Project Post-Project (L Post-Project (Mitigated) Discharge Pre-Project Post-Project Pre-Project Post-Project Pre-Project Post-Project % Change Runoff | % Change Infiltration | _Change in Infiltration Pre-Project Post-Project Post-Project Post-Project Infiltration
Node Description (Post-Project Node Description Avg. Annual Avg. Annual Avg. Annual Avg. Annual Node Description Avg. Annual Volume Avg. Annual ’
Area (ac) Te (min) Q100 (cfs) Area (ac) Te (min) Q100 (cfs) Area (ac) Te (min) Q100 (cfs) (ac) Mitigated - Pre- Precipitation Precipitation A"s'u "‘";:7:““")"" A"s'o "‘u";:a(‘az“ﬂ")"ﬁ Infiltration Volume | Infiltration Volume o omeEl el e Ave: Annual Volume (acy A"i““‘::f:::’f‘:‘}'"e Evapotranspired (ac- | Volume Infiltrated | A& A”(’;‘ff'ﬂv elimm A"a"ah";i;z?;:’ (T4
Project) Volumes (ac-ft) Volumes (ac-ft) u (ac-ft) (ac-ft) i ) (ac-ft) G
Westerly Drainge toward Railroad Collection Points Westerly Drainge toward Railroad Collection Points Westerly Drainge toward Railroad Collection Points
417 | Upstream Edge of 7.4 102 108 88 103 23.0 88 221 45 14 -58% 217 Upstream Edge of 6.0 7.2 13 a1 a6 17 220% -64% 29 217 Upstream Edge of 24 24 0.0 29 166%
Landslide Landslide Landslide
430 Outfall 15.2 115 20.7 17.0 112 346 17.0 235 129 18 -38% 430 Outfall 123 13.6 26 42 9.4 6.5 63% -31% -2.9 430 Outfall -
Downstream Downstream Downstream
499 | collection Point 188.9 154 2441 180.2 149 2438 180.2 27.8 165.1 8.7 32% 499 Collection Point near 149.9 1444 307 308 1205 116 0.4% 7% 88 499 Collection Point near -
near Railroad Railroad Railroad
s45 |Upstream Edgeof] ;5 127 203 129 26 364 129 19.7 98 14 -52% 545 Upstream Edge of 114 102 22 6.5 9.1 24 202% 74% 6.7 545 Upstream Edge of - 7.9 7.9 00 67 185%
Landslide Landslide Landslide
550 Outfall 216 135 298 216 10.0 492 216 202 194 00 35% 550 Outfall 17.1 171 35 7.0 136 7.6 102% -44% 5.9 550 Outfall ,
7g0 |UpstreamEdgeof) 50, 16.1 46.1 325 60 107.9 325 15.0 40.0 3.9 -13% 780 Upstream Edge of 289 258 47 17.4 236 47 266% -80% 189 780 Upstream Edge of - 6.1 61 00 189 409%
Landslide Landslide Landslide
782 Outfall 8.8 174 716 54.9 6.5 147.0 54.9 156 68.0 39 5% 782 Outfall 467 36 85 209 375 186 146% 0% 189 782 Outall -
Downstream Downstream Downstream
799 | collection Point 176.3 229 184.5 1724 109 3124 1724 22 1819 3.9 1% 799 Collection Point near 139.9 136.9 256 409 1137 88.4 60% 2% 254 799 Collection Point near -
near Railroad Railroad Railroad
Total 365.2 3526 3526 126 2898 2812 56.3 718 2342 2000 28% -15% 382 184 184 00 342 286%
Southerly Drainage towards Spring Canyon at Border Southerly Drainage towards Spring Canyon at Border Southerly Drainage towards Spring Canyon at Border
ggo | Upstream Edge of 43 115 6.4 53 96 15.7 53 200 6.0 10 6% 860 Upstream Edge of 34 22 0.7 32 27 0.4 320% -85% 23 860 Upstream Edge of - 0.8 08 0.0 23 386%
Landslide Landslide Landslide
870 Outfall 206 122 29.8 198 10.0 378 198 206 21.0 08 30% 870 Outfall 12.9 115 31 35 103 9.0 10% 3% 13 870 Outfall ,
ogo | Upstream Edge of 69 181 93 91 69 309 91 200 80 22 -14% 980 Upstream Edge of 55 7.2 11 5.7 43 07 421% -85% 3.7 980 Upstream Edge of - 20 20 00 3.7 284%
Landslide Landslide Landslide
981 Outfall 85 144 114 107 71 S 107 202 9.8 22 “14% 981 Outfall 6.7 85 14 58 53 16 324% “69% 37 981 Outfall -
Downstream Downstream Downstream
999 | collection Point 835 167 103.8 84.9 120 1414 84.9 29 86.8 14 -16% 999 Collection Point near 66.3 67.4 133 173 53.4 459 30% 14% 75 999 Collection Point near -
near Border Border Border
Total 835 84.9 84.9 14 66.3 67.4 133 173 53.4 459 30% -14% 75 28 28 00 7.5 367%
Notes:

1. Rainfall intensities for AES Rational Method analysis were calculated using the City of San Diego’s 2017 Drainage Design Manual
2. Detailed detention analysis for basins that are not a part of the Vesting Tentative Map (VTM) (Basin 700, 800, & 900) has yet to be completed. For the purpose of this analysis the Time of Concertation was approximated by using
detention analysis done on the adjacent Basins within the VTM (Basin 400 & 500). Peak flow rate for detention was based on the pre-project peak flow rates for the 100-year event.

3. For basins not apart of the VTM ((Basin 700, 800, & 900) percent imperviousness was conservatively assumed to be 85% impervious based on the proposed land use in the Specific Plan.

4. The average annual rain fall was calculated to be 9.53-inches based on annual averages calculated in EPA SWMM using the Lindberg Field rain gauge
5. The Lindberg Field rain gauge was used for this analysis. The time series for this rain gauges dates from October 17, 1948 to December 31, 2005.

6. Irrigation Assumptior

Residential lots have 5% turf

Plan ratio (ie Plan 1, Plan 2, Plan 3..) for Basins 700, 800 and 800 follows ratios from Basin 500
Basin 500, buildings 74, 75, 76 & 78 have no trees

One (1) tree per residential lot

Turf wil be irrigated by rotors

Shrub and groundcover area will be irrigated by drip

Standard in the industry formula for Estimated Total Water Use (ETWU) found in the City of San Diego Landscape Standards of the Development Manual (Section 2.6) and City of San Dicgo Municipal code, Chapter 14, Division 4:
Landscape Regulations 142.0413(d)(2)

C:\RICK\Projects\C_SD_J\15013 - South Otay! rResour ydrology\Rati i ysis\15013_L i yTable.xlsx
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SOUTHWEST VILLAGE
PRELIMINARY WATER BUDGET SUMMARY FOR LANDSCAPE AREAS
4/6/2021 - 12

Basin 400

269,714

137,549

11,325

16,729

12%)

118,132

830,077.00]

GPY

Basin 700

788,542.33

GPY

2,688|

49,996.80

GPY

49,996.80

GPY

0

0.00

GPY

0.00

GPY

16,729

564,222

GPY

1,138,825

GPY

OVERALL TOTALS
1,072,837|sf Total Area of Site (sq. ft.):
695,943|sf Landscape Area (sq. ft.):
38,971|sf Special Landscape Area
56,869|sf Toal Area Landscaped in Turf (sq. ft.):
8%|sf Turf to Landscape Area Ratio:
533,732|sf Drip
10,892|sf Bubbler
0|sf Spray
87,230|sf Rotor
631,854/ TOTAL SF
3,750,354(gpy Drip
202,591|gpy Bubbler
O[gpy Spray
2,942,109(gpy Rotor

6,895,054{TOTAL GPY
21.16|TOTAL AC/FT

Assumptions:
1. Residential lots have 5% turf

2. Plan ratio (ie Plan 1, Plan 2, Plan 3..) for Basins 700, 800 and 800 follows ratios from Basin 500
3. Basin 500, buildings 74, 75, 76 & 78 have no trees

4.(1) tree per residential lot

5. Turf will be irrigated by rotors

6. Shrub and groundcover area will be irrigated by drip

137,549

1,444,296.02
4.4

GPY

AC/FT

1,977,363.97

GPY

6.1

e N
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RICK]

ENGINEERING COMPANY
|

April 16, 2021

City of San Diego
Development Services

101 Ash Street

San Diego, California 92101

SUBJECT: LANDSLIDE HYDROLOGY ANALYSIS FOR SOUTWEST VILLAGE
(RICK ENGINEERING COMPANY JOB NUMBER 15013-C)

1. Introduction

This letter report presents the existing and proposed hydrology associated with the landslide area
adjacent to the Otay Mesa Southwest Village project area. The Southwest Village project is a
smaller portion of the overall community of Otay Mesa. Specifically, the project boundary is
generally located south of State Route 905, east of Interstate 805, north of US-Mexico border,
and immediately west of the northerly branch of Spring Canyon Creek. Refer to the Vicinity
Map in Attachment 1 as well as the drainage study maps included in Map Pockets 1 and 2 for the
limits of the area analyzed.

2. Drainage Characteristics

In the existing condition, Basins 400, flows in a westerly direction to a collection point east of
the existing railroad. Basin 500 and 700, drain in a southwesterly direction where they
confluence before flowing to a collection point along the eastern edge of the existing railroad.
From these locations, runoff is conveyed in an existing storm drain system (pipes and channels)
to the Tijuana River by the border line with Mexico. Runoff from Basins 800 and 900 drain to
the south and confluence in Spring Canyon Creek. Runoff is conveyed south within Spring
Canyon Creek towards an existing culvert at the Spring Canyon concentration point along the
border with Mexico. Based upon the available information, it is assumed that the runoff is
conveyed via a system of storm drain and open channels to a concrete lined reach of the Tijuana
River on the Mexican side of the border.

Throughout the landslide area there are several existing sump locations where it is anticipated
that storm water will collect and infiltrate into the native soil or evaporate over time. The area
analyzed also includes existing shallow sump locations, notably in Basins 800 and 900, where it
is anticipated that in larger storm events, storm water will weir over the edge of the low point
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and flow out to collection points along the border with Mexico by Spring Canyon Creek. Please
refer to Map Pocket 1 for the existing condition drainage map.

The post-project drainage conditions will remain largely similar to those in the existing
condition. However, drainage improvements are being proposed throughout the development
area. Storm drain outfalls will be extended as far as practicable towards the bottom of mesa and
located adjacent to established existing channels. Underground storage is proposed to detain
peak flow rates back to existing conditions for the 50 and 100-year storm event. Additionally, the
drainage area flowing into Mexico at the Spring Canyon concentration point and will need to
comply with the US/Mexico International flood control detention requirements (i.e. — 5, 10, 25,
50, & 100-year storm events). Please refer to Map Pocket 2 for the proposed condition drainage
map.

3. Hvdrology Methodology and Results

This study considers peak flow rates in the existing and proposed project condition and a
summary is provided in Table 1 below. Weighted Runoff Coefficients and Time of
Concentration were calculated based on guidance from the City of San Diego Drainage Design
Manual, dated January 2017. The Rational Method computer program developed by Advanced
Engineering Software (AES 2014) was used for this study.
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Table 1: Existing and Proposed Hydrology (AES)
3 (1)
Drainage Tributary Time of . 100-year /(.) Change
. . Concentrati Change in Peak
Drainage Node # Project Area, on Flow Rates, in Area Discharse
Basin # at Point of Condition A ’ Q100 g
Interest (acres) Te (cfs 1) (@) (Pre to Post
(minutes) Detained)
499 Pre-project 188.9 15.4 2441
400 499 Post-project 180.2 14.9 243.8 -8.7 -32%
499 Post-Detained 180.2 27.8 165.1
799 Pre-project 176.3 22.9 184.5
500 & 700 799 Post-project 172.4 10.9 312.4 -3.9 -1%
799 Post-Detained 172.4 2222 181.93
999 Pre-project 83.5 16.7 103.8
800 & 900 999 Post-project 84.9 12.0 141.4 +14 -16%
999 Post-Detained 84.9 22.9? 86.8°
Notes:

1. Rainfall intensities for AES Rational Method analysis were calculated using the City of San Diego’s 2017
Drainage Design Manual

2. Detailed detention analysis for basins that are not a part of the Vesting Tentative Map (VTM) (Basin 700,
800, & 900) has yet to be completed. For the purpose of this analysis the Time of Concertation was
approximated by using detention analysis done on the adjacent Basins within the VTM (Basin 400 & 500).
Peak flow rate for detention was based on the pre-project peak flow rates for the 100-year event.

3. For basins not a part of the VTM ((Basin 700, 800, & 900) percent imperviousness was conservatively
assumed to be 85% impervious based on the proposed land use in the Specific Plan.

A summary of the average annual volume at key locations throughout the landslide area has also
been quantified. The locations analyzed are at the upstream edge of the landslide buffer, the
proposed storm drain outfall locations, and at the collection point either adjacent to the railroad
for Basins 400, 500, and 700 or adjacent to the border with Mexico for Basins 800 and 900. A
continuous simulation model using EPA SWMM v5 for each of the basins has been completed to
determine the average annual volume of precipitation, runoff, and infiltration. Due to potential
issues with the Lower Otay Reservoir rain gauge, the Lindberg Field rain gauge was used for this
analysis. The time series for the rain gauges dates from October 17, 1948 to December 31, 2005.
Parameters used within the EPA SWMM models will be consistent with guidance provided in
the October 2018 City of San Diego Storm Water Standards Manual Appendix G. Please refer to
Table 2 for a summary of precipitation, runoff, and infiltration.
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Table 2: Existing and Proposed Average Annual Volume (SWMM)

Drainage o o
Drainage Node # Project Precipitation Runoff Infiltration ./0 ﬁhan%: % C.h ange
Basin # at Point of Condition (ac-ft) (ac-ft) (ac-ft) n Buno mn o
Interest Infiltration
499 Pre-project 149.9 30.7 120.5
400 re-projec 0.4% 79
499 Post-project 144.4 30.8 111.6
500 & 799 Pre-project 139.9 25.6 113.7 60% 2%
700 799 Post-project 136.9 40.9 88.4
800 & 999 Pre-project 66.3 13.3 53.4 30% 14%
9200 999 Post-project 67.4 17.3 45.9
Notes:

1. The average annual rain fall was calculated to be 9.53-inches based on annual averages calculated in
EPA SWMM using the Lindberg Field rain gauge

2. The Lindberg Field rain gauge was used for this analysis. The time series for this rain gauges dates
from October 17, 1948 to December 31, 2005.

Table 2 shows that in the post project condition, average annual runoff volumes have increased.
This is due to the development associated with the Southwest Village project site and the
addition of impervious area. The increased impervious area and compacted fill soils with reduced
conductivity result in a high runoff volume. This increase in runoff volume makes sense as flows
are conveyed through the landslide area and are collected at points adjacent to the railroad or
next to the border with Mexico. Because of the increase in impervious area due to the
development of the project site and the decrease in conductivity of the compacted fill, Table 2
also shows a decrease in the average annual infiltration. The increase in runoff and the decrease
in infiltration overall results in less storm water being infiltrated into the landslide area.

4. Irrigation — Estimate Total Water Use

Review was limited to the estimated landscape irrigation water use (potable water systems) as
they relate to portions of irrigation to be utilized by residential and common area landscapes
areas within the basin area footprint(s). Evaluation utilized a standard in the industry formula
associated with this type of analysis, that being the Estimated Total Water Use (ETWU) found in
the City of San Diego Landscape Standards of the Development Manual (Section 2.6) and City
of San Diego Municipal code, Chapter 14, Division 4: Landscape Regulations
142.0413(d)(2). Assessment will be based on typical landscape irrigation requirements
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associated with various plant types, Evapotranspiration (ETo), irrigation system, and component
efficiency and standard irrigation scheduling practices.

Assessment of landscape area to be irrigated is based on a typical lot footprint of building
architecture and layout of hardscape (driveways, patios, and walks). In the absence of typical
building footprints and associated hardscape, assumptions were made as to percentage of lot
coverage for non-irrigated areas.

Without a fit lot plan, architectural footprints were placed based on setback requirements. Based
on this preliminary plan, a set number of each plan was determined for Basins 400 & 500. Each
plan has a set area for the residence, driveway, walkway and rear patio. This area was subtracted
from the overall lot area, to produce the total landscape area. Of this total landscape area, 5%
was assumed to be turf. Based on the ratio of each plan found in Basin 500, a number of each
plan was assumed for Basins 700, 800 & 900. Landscape areas for parks and recreational spaces
were determined directly from the approved overall Conceptual Landscape Plan. For the park
located in Basin 700, turf was assumed to be 85% of the landscape area.

An Estimated Total Water Use calculation was conducted for each basin footprint area and can
be found below in Table 3. Turf was set at high water use, to be irrigated by rotors. Trees were to
be moderate water use, irrigated by bubblers. Shrub and groundcover areas were assumed to be
low water use, irrigated by drip. The results were then combined and illustrated in the summary
table. Assumptions are listed below the summary.

Table 3: Average Annual Estimated Total Water Use for Irrigation

Average Annual Average Annual | Average Annual
Basin ID Estimated Total Volume Volume
Water Use for Evapotranspired Infiltrated

Irrigation (ac-ft) (ac-ft) (ac-ft)

400 4.4 4.4 0.0

500 7.9 7.9 0.0

700 6.1 6.1 0.0

800 0.8 0.8 0.0

900 2.0 2.0 0.0

Notes:
1. Evaluation utilized a standard in the industry formula for Estimated Total Water Use (ETWU) found in the
City of San Diego Landscape Standards of the Development Manual (Section 2.6) and City of San Diego
Municipal code, Chapter 14, Division 4: Landscape Regulations 142.0413(d)(2)
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5. Infiltration Summary

Table 4 below provides a summary of the change in storm water infiltration at the upstream edge
of the land slide area. It is anticipated that the average annual water use for irrigation will be
entirely used by the plants, stored in the top six to twelve inches of the soil, and evapotranspired.
Resulting in no additional infiltration due to irrigation. However, considering the possibility that
mismanagement of irrigation in the post-project condition could result in over application and
increase infiltration, a factor of safety (FOS) was determined. Table 4 provides a factor of safety
for over irrigation within the post-project drainage basins.

Table 4: Infiltration Summary and Factor of Safety (FOS) for Over Irrigation

Average Average Change in Average Average
Annual Annual Average Annual Annual Factor of
Basin | Node Volume Volume Annual Estimated Volume of Safety for
ID # Storm Water | Storm Water Volume of Total Water | Irrigation Over
Infiltrated Infiltrated Storm Water Use for Infiltrated Irrigation
Pre-Project Post-Project Infiltration Irrigation (ac-ft)
(ac-ft) (ac-ft) (ac-ft) (ac-ft)
400 417 4.6 1.7 -2.9 4.4 0.0 166%
500 545 9.1 2.4 -6.7 7.9 0.0 185%
700 780 23.6 4.7 -18.9 6.1 0.0 409%
800 860 2.7 0.4 -2.3 0.8 0.0 386%
900 980 43 0.7 -3.7 2.0 0.0 284%

6. Conclusion

This letter report presents the existing and proposed hydrology and proposed irrigation
associated with the landslide area adjacent to the Otay Mesa Southwest Village project area.
Peak flow rates for the 100-year storm event were determined using the Rational Method
computer program developed by Advanced Engineering Software (AES 2014) in conformance
with the City of San Diego Drainage Design Manual, dated 2017. It is anticipated that peak flow
rates will be detained back to pre-project levels as shown in Table 1. Average annual volume of
precipitation, runoff, and infiltration were determined through continuous simulation modeling
using EPA SWMM v5. Average annual runoff volume has increased while the average annual
infiltration has decreased resulting in less storm water being infiltrated into the landslide area as
shown in Table 2. The average annual Estimated Total Water Use for irrigation will be entirely
used by the plants and evapotranspired based on City of San Diego Landscape Standards of the
Development Manual as show in Table 3. Table 4 shows the factor of safety for over irrigation in
the event that the water use for irrigation is mismanaged. Considering both the infiltration of
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storm water and the application of irrigation, the average annual infiltration volume has
decreased in the post-project condition as compared to the pre-project condition.

Reference and supporting documents are included in the Attachments of this letter. A list
discussing the Attachments and Exhibits may be found below.

Please feel free to contact Eric Hengesbaugh or myself if you have any questions and/or
concerns at (619) 291-0707.

Sincerely,

RICK ENGINEERING COMPANY

Brendan Hastie, P.E.
R.C.E. #65809, Exp. 9/21
Principal

BH:EGH:vs/files/Report/15013-C.016

Attachments
1. Vicinity Map
2. Landslide Hydrology Table
3. Preliminary Water Budget Summary for Landscape Areas

Map Pockets

1. Landslide Hydrology Pre-Project Exhibit
2. Landslide Hydrology Post-Project Exhibit
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15013C - Southwest Village
Landslide Hydrology Summary Table

4/16/2021

15013C: Southwest Village Landslide Hydrology and Irrigation Summary Table

9.53in = average annual precip.

Southwest Village Landslide Hydrology Summary (AES) Southwest Village Landslide Volume Summary (SWMM) St Vil L e (e Ve STy
Precipitation Runoff Infiltration
ChangemArea |7 Change Peak Change in Total
Pre-Project Post-Project (L Post-Project (Mitigated) Discharge Pre-Project Post-Project Pre-Project Post-Project Pre-Project Post-Project % Change Runoff | % Change Infiltration | _Change in Infiltration Pre-Project Post-Project Post-Project Post-Project Infiltration
Node Description (Post-Project Node Description Avg. Annual Avg. Annual Avg. Annual Avg. Annual Node Description Avg. Annual Volume Avg. Annual ’
Area (ac) Te (min) Q100 (cfs) Area (ac) Te (min) Q100 (cfs) Area (ac) Te (min) Q100 (cfs) (ac) Mitigated - Pre- Precipitation Precipitation A"s'u "‘";:7:““")"" A"s'o "‘u";:a(‘az“ﬂ")"ﬁ Infiltration Volume | Infiltration Volume o omeEl el e Ave: Annual Volume (acy A"i““‘::f:::’f‘:‘}'"e Evapotranspired (ac- | Volume Infiltrated | A& A”(’;‘ff'ﬂv elimm A"a"ah";i;z?;:’ (T4
Project) Volumes (ac-ft) Volumes (ac-ft) u (ac-ft) (ac-ft) i ) (ac-ft) G
Westerly Drainge toward Railroad Collection Points Westerly Drainge toward Railroad Collection Points Westerly Drainge toward Railroad Collection Points
417 | Upstream Edge of 7.4 102 108 88 103 23.0 88 221 45 14 -58% 217 Upstream Edge of 6.0 7.2 13 a1 a6 17 220% -64% 29 217 Upstream Edge of 24 24 0.0 29 166%
Landslide Landslide Landslide
430 Outfall 15.2 115 20.7 17.0 112 346 17.0 235 129 18 -38% 430 Outfall 123 13.6 26 42 9.4 6.5 63% -31% -2.9 430 Outfall -
Downstream Downstream Downstream
499 | collection Point 188.9 154 2441 180.2 149 2438 180.2 27.8 165.1 8.7 32% 499 Collection Point near 149.9 1444 307 308 1205 116 0.4% 7% 88 499 Collection Point near -
near Railroad Railroad Railroad
s45 |Upstream Edgeof] ;5 127 203 129 26 364 129 19.7 98 14 -52% 545 Upstream Edge of 114 102 22 6.5 9.1 24 202% 74% 6.7 545 Upstream Edge of - 7.9 7.9 00 67 185%
Landslide Landslide Landslide
550 Outfall 216 135 298 216 10.0 492 216 202 194 00 35% 550 Outfall 17.1 171 35 7.0 136 7.6 102% -44% 5.9 550 Outfall ,
7g0 |UpstreamEdgeof) 50, 16.1 46.1 325 60 107.9 325 15.0 40.0 3.9 -13% 780 Upstream Edge of 289 258 47 17.4 236 47 266% -80% 189 780 Upstream Edge of - 6.1 61 00 189 409%
Landslide Landslide Landslide
782 Outfall 8.8 174 716 54.9 6.5 147.0 54.9 156 68.0 39 5% 782 Outfall 467 36 85 209 375 186 146% 0% 189 782 Outall -
Downstream Downstream Downstream
799 | collection Point 176.3 229 184.5 1724 109 3124 1724 22 1819 3.9 1% 799 Collection Point near 139.9 136.9 256 409 1137 88.4 60% 2% 254 799 Collection Point near -
near Railroad Railroad Railroad
Total 365.2 3526 3526 126 2898 2812 56.3 718 2342 2000 28% -15% 382 184 184 00 342 286%
Southerly Drainage towards Spring Canyon at Border Southerly Drainage towards Spring Canyon at Border Southerly Drainage towards Spring Canyon at Border
ggo | Upstream Edge of 43 115 6.4 53 96 15.7 53 200 6.0 10 6% 860 Upstream Edge of 34 22 0.7 32 27 0.4 320% -85% 23 860 Upstream Edge of - 0.8 08 0.0 23 386%
Landslide Landslide Landslide
870 Outfall 206 122 29.8 198 10.0 378 198 206 21.0 08 30% 870 Outfall 12.9 115 31 35 103 9.0 10% 3% 13 870 Outfall ,
ogo | Upstream Edge of 69 181 93 91 69 309 91 200 80 22 -14% 980 Upstream Edge of 55 7.2 11 5.7 43 07 421% -85% 3.7 980 Upstream Edge of - 20 20 00 3.7 284%
Landslide Landslide Landslide
981 Outfall 85 144 114 107 71 S 107 202 9.8 22 “14% 981 Outfall 6.7 85 14 58 53 16 324% “69% 37 981 Outfall -
Downstream Downstream Downstream
999 | collection Point 835 167 103.8 84.9 120 1414 84.9 29 86.8 14 -16% 999 Collection Point near 66.3 67.4 133 173 53.4 459 30% 14% 75 999 Collection Point near -
near Border Border Border
Total 835 84.9 84.9 14 66.3 67.4 133 173 53.4 459 30% -14% 75 28 28 00 7.5 367%
Notes:

1. Rainfall intensities for AES Rational Method analysis were calculated using the City of San Diego’s 2017 Drainage Design Manual
2. Detailed detention analysis for basins that are not a part of the Vesting Tentative Map (VTM) (Basin 700, 800, & 900) has yet to be completed. For the purpose of this analysis the Time of Concertation was approximated by using
detention analysis done on the adjacent Basins within the VTM (Basin 400 & 500). Peak flow rate for detention was based on the pre-project peak flow rates for the 100-year event.

3. For basins not apart of the VTM ((Basin 700, 800, & 900) percent imperviousness was conservatively assumed to be 85% impervious based on the proposed land use in the Specific Plan.

4. The average annual rain fall was calculated to be 9.53-inches based on annual averages calculated in EPA SWMM using the Lindberg Field rain gauge
5. The Lindberg Field rain gauge was used for this analysis. The time series for this rain gauges dates from October 17, 1948 to December 31, 2005.

6. Irrigation Assumptior

Residential lots have 5% turf

Plan ratio (ie Plan 1, Plan 2, Plan 3..) for Basins 700, 800 and 800 follows ratios from Basin 500
Basin 500, buildings 74, 75, 76 & 78 have no trees

One (1) tree per residential lot

Turf wil be irrigated by rotors

Shrub and groundcover area will be irrigated by drip

Standard in the industry formula for Estimated Total Water Use (ETWU) found in the City of San Diego Landscape Standards of the Development Manual (Section 2.6) and City of San Dicgo Municipal code, Chapter 14, Division 4:
Landscape Regulations 142.0413(d)(2)

C:\RICK\Projects\C_SD_J\15013 - South Otay! rResour ydrology\Rati i ysis\15013_L i yTable.xlsx
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SOUTHWEST VILLAGE
PRELIMINARY WATER BUDGET SUMMARY FOR LANDSCAPE AREAS
4/6/2021 - 12

Basin 400

269,714

137,549

11,325

16,729

12%)

118,132

830,077.00]

GPY

Basin 700

788,542.33

GPY

2,688|

49,996.80

GPY

49,996.80

GPY

0

0.00

GPY

0.00

GPY

16,729

564,222

GPY

1,138,825

GPY

OVERALL TOTALS
1,072,837|sf Total Area of Site (sq. ft.):
695,943|sf Landscape Area (sq. ft.):
38,971|sf Special Landscape Area
56,869|sf Toal Area Landscaped in Turf (sq. ft.):
8%|sf Turf to Landscape Area Ratio:
533,732|sf Drip
10,892|sf Bubbler
0|sf Spray
87,230|sf Rotor
631,854/ TOTAL SF
3,750,354(gpy Drip
202,591|gpy Bubbler
O[gpy Spray
2,942,109(gpy Rotor

6,895,054{TOTAL GPY
21.16|TOTAL AC/FT

Assumptions:
1. Residential lots have 5% turf

2. Plan ratio (ie Plan 1, Plan 2, Plan 3..) for Basins 700, 800 and 800 follows ratios from Basin 500
3. Basin 500, buildings 74, 75, 76 & 78 have no trees

4.(1) tree per residential lot

5. Turf will be irrigated by rotors

6. Shrub and groundcover area will be irrigated by drip

137,549

1,444,296.02
4.4

GPY

AC/FT

1,977,363.97

GPY

6.1

e N
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