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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 VTM-1 and the eastward extension of Beyer Boulevard into VTM-1 (see Vicinity Map, 
Figure 1). We prepared a supplemental study for VTM-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 VTM-2. We understand that the VTM-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 VTM-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 VTM-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) 

Angle of Internal Cohesion Sample No. Liquid Limit Percent Clay Friction (degrees) (psf) 

B1@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 

Angle of Internal Soil Type Cohesion (psf) Friction (degrees) 

Qcf (Compacted Fill) 30 300 
Qal (Alluvium) 28 100 

Qls (Landslide Debris) 31 135 
To (Otay Formation) 34 450 

Basal Slide Plane 8 50 
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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 kEQ; 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 VTM-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 VTM-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 
Deformation Condition Analyzed Cross Section Factor-of-Safety Under Seismic 

Loading 

Along Headscarp CC-CC’ 1.21 --

Extended Bedding Plane CC-CC’ 1.50 --Shear 

At Edge of Development CC-CC’ 1.50 --

Higher Exposed Headscarp CC-CC’ 2.15 (at edge of borrow/fill limits) --

Seismic Analysis CC-CC’ -- 0 to 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 VTM-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. 

5.2 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’). 

5.3 The results of our stability analysis indicates that the existing static factor of safety of Landslide 
C is 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. 

5.4 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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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 VTM-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. 

5.6 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. 

5.7 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. 

5.8 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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5.9 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. 
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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-I 
SUMMARY OF DIRECT SHEAR TEST RESULTS 

(ASTM D 3080) 

Sample No. Geologic Unit Dry Density
(pcf) 

Moisture 
Content 

(%) 

Angle of Shear 
Resistance 
(degrees) 

Unit Cohesion
(psf) 

LB3-3†* Otay Formation 93.4 19.0 32 500 
LB1-3** Landslide Debris 101.0 25.9 31 135 
LB4-9†** Remolded Shear Plane -- -- 27 180 

B1@215 ft Otay Formation 121.2 6.1 45 (peak) 
39 (ultimate) 

3,260 (peak) 
960 (ultimate) 

B2@289 ft Otay Formation 116.4 6.4 38 (peak) 
29 (ultimate) 

1,720 (peak) 
600 (ultimate) 

B3@394 ft Otay Formation 113.5 8.9 49 (peak) 
37 (ultimate) 

1,550 (peak) 
1,000 (ultimate) 

B3@328–330 ft 
Basal Shear Zone 

(Remolded) 107.4 18.3 
21 (peak) 

20 (ultimate) 
150 (peak) 

160 (ultimate) 

†Sample remolded to approximately 90 percent of relative compaction near optimum moisture content. 
*From Geocon October 2004 
**From Geocon May 2006 

TABLE A-II 
SUMMARY OF LABORATORY ATTERBERG LIMITS TEST 

ASTM D 4318 
RESULTS 

Sample 
No. 

Liquid Limit 
(%) 

Plastic Limit 
(%) 

Plasticity 
Index 

B1@161-164 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 
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RESIDUAL 
TABLE A-III 

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

Sample No. Liquid Limit Percent Clay Angle of Internal 
Friction (degrees) 

Cohesion 
(psf) 

B1@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) 

Sample No. Description 
Maximum 

Dry Density 
(pcf) 

Optimum 
Moisture 
Content 

(% 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 

(ASTM D5084) 
PERMEABILITY TEST 

Sample 
No. 

Moisture Content (%) Dry Density 
(pcf) 

Permeability 
(cm/s) Before Test After Test  

*Perm - 1 10.3 17.6 111.9 6.38 x 10-4

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

D10 (mm) D30 (mm) D60 (mm)

0.00046 0.00259 0.00854
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B1 @ 161-164
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Shear Zone

D10 (mm) D30 (mm) D60 (mm)

0.00217 0.03745 0.14714

GEOLOGIC UNIT:
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B2 @ 263

SAMPLE DEPTH (FT.):
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SIEVE ANALYSES - ASTM D 135 & D 422

SOUTHWEST VILLAGE

PROJECT NO.:
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SOIL DESCRIPTION

Silty SAND
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Shear Zone

D10 (mm) D30 (mm) D60 (mm)

0.00040 0.00375 0.03673

SOIL DESCRIPTION

Silty CLAY with sand

TEST DATA

U.S. STANDARD SIEVE SIZE

SIEVE ANALYSES - ASTM D 135 & D 422

S0UTHWEST VILLAGE

PROJECT NO.:
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Shear Zone

D10 (mm) D30 (mm) D60 (mm)

0.00077 0.01546 0.19277

SOIL DESCRIPTION

Silty Clayey SAND

TEST DATA

U.S. STANDARD SIEVE SIZE

SIEVE ANALYSES - ASTM D 135 & D 422

SOUTHWEST VILLAGE

PROJECT NO.:

Cc 

1.6
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250.6

06847-42-04

GEOLOGIC UNIT:

328-330

B3 @ 328-330
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SAMPLE 

NO.

GEOLOGIC 

UNIT

LIQUID 

LIMIT

PLASTIC 

LIMIT

PLASTICITY 

INDEX
SOIL TYPE

B1 @ 161-164 Shear Zone 66 27 39 CH

#NUM! #DIV/0! #NUM! #NUM!

#NUM! #DIV/0! #NUM! #NUM!

#NUM! #DIV/0! #NUM! #NUM!

#NUM! #DIV/0! #NUM! #NUM!

Low-Plasticity Clay to Low-Plasticity Silt

Low-Plasticity Silt to Low-Plasticity, Organic Silt

PLASTICITY INDEX - ASTM D 4318

Southwest Village
PROJECT NO.: 06847-42-04

TEST RESULTS

SOIL TYPE DESCRIPTION
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SAMPLE 

NO.

GEOLOGIC 

UNIT

LIQUID 

LIMIT

PLASTIC 

LIMIT

PLASTICITY 

INDEX
SOIL TYPE

B2 @ 263 Shear Zone 40 21 19 CL
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#NUM! #DIV/0! #NUM! #NUM!

#NUM! #DIV/0! #NUM! #NUM!

Low-Plasticity Clay to Low-Plasticity Silt

Low-Plasticity Silt to Low-Plasticity, Organic Silt

PLASTICITY INDEX - ASTM D 4318

SOUTHWEST VILLAGE
PROJECT NO.: 06847-42-04

TEST RESULTS

SOIL TYPE DESCRIPTION
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MH-OH High-Plasticity Silt to High-Plasticity, Organic Silt
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SAMPLE 

NO.

GEOLOGIC 

UNIT

LIQUID 

LIMIT

PLASTIC 

LIMIT

PLASTICITY 

INDEX
SOIL TYPE

B3 @ 324 SHEAR ZONE 51 23 28 CH

#NUM! #DIV/0! #NUM! #NUM!

#NUM! #DIV/0! #NUM! #NUM!

#NUM! #DIV/0! #NUM! #NUM!

#NUM! #DIV/0! #NUM! #NUM!

Low-Plasticity Clay to Low-Plasticity Silt

Low-Plasticity Silt to Low-Plasticity, Organic Silt

PLASTICITY INDEX - ASTM D 4318

SOUTHWEST VILLAGE
PROJECT NO.: 06847-42-04

TEST RESULTS

SOIL TYPE DESCRIPTION

CH

CL

ML

ML-OL

MH-OH High-Plasticity Silt to High-Plasticity, Organic Silt

CL-ML
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SAMPLE 

NO.

GEOLOGIC 

UNIT

LIQUID 

LIMIT

PLASTIC 

LIMIT

PLASTICITY 

INDEX
SOIL TYPE

B3 @ 328-330 Shear Zone 35 18 17 CL

#NUM! #DIV/0! #NUM! #NUM!

#NUM! #DIV/0! #NUM! #NUM!

#NUM! #DIV/0! #NUM! #NUM!

#NUM! #DIV/0! #NUM! #NUM!

ML-OL

MH-OH High-Plasticity Silt to High-Plasticity, Organic Silt

CL-ML

High-Plasticity Clay

Low-Plasticity Clay

Low-Plasticity Silt

TEST RESULTS

SOIL TYPE DESCRIPTION
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ML

Low-Plasticity Clay to Low-Plasticity Silt

Low-Plasticity Silt to Low-Plasticity, Organic Silt

PLASTICITY INDEX - ASTM D 4318

SOUTHWEST VILLAGE
PROJECT NO.: 06847-42-04
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Qt

TEST DATA

D10 (mm) D30 (mm) D60 (mm) Cc Cu SOIL DESCRIPTION

0.038 0.303 0.816 2.9 21.3 SM - Silty SAND

SIEVE ANALYSES - ASTM D 135

SOUTHWEST VILLAGE

PROJECT NO.:

U.S. STANDARD SIEVE SIZE

06847-42-04
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APPENDIX B 

HYDRAULIC CONDUCTIVITY TESTING 

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.  

TABLE B-1 
HYDRAULIC CONDUCTIVITY TEST RESULTS PERFORMED ON THE MESA 

Location Depth (feet) Geologic Unit Hydraulic Conductivity 
k (in/hr) 

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 
TABLE B-2 

CONDUCTIVITY TEST RESULTS PERFORMED AT OUTFALLS 

Location Depth 
(feet) Geologic Unit Hydraulic Conductivity 

k (in/hr) 

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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APPENDIX C 

SLOPE STABILITY ANALYSIS 

FOR 

SOUTHWEST VILLAGE VTM-2 
SAN DIEGO, CALIFORNIA 

PROJECT NO. 06847-42-04 
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Southwest Village 
Project No. 0684 7-42-04 
Cross Section: CC-CC' 
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-- Failure Up Headscarp 

600 

500 

400 

300 

200 

100 

• 

Color Name 

□ Qal 

□ Qcf 

□ Qls 

■ Shear 
Zone 

■ To 

■ To (2) 

Unit Cohesion' Phi' Piezometric 
Weight (psf) (0) Line 
(pct) 

125 100 28 1 

130 300 30 1 

130 300 30 1 

120 50 8 1 

130 450 34 1 

1 

600 

500 

400 

300 

200 

100 

200 400 600 800 1,000 1,200 1,400 1,600 1,800 2,000 2,200 2,400 2,600 2,800 3,000 3,200 3,400 3,600 3,800 4,000 4,200 4,400 4,600 4,800 

Distance, feet 

File Name: CC-CC' (headscarp).gsz Figure C-1 

C: 
0 
:p 
m 
> 
Q) 

w 



...J 
U) 

::!!: 
c 
0 
:p 
m 
> 
Q) 

w 

Southwest Village 
Project No. 0684 7-42-04 
Cross Section: CC-CC' 

Analysis: 
- Failure along Extended Shear Plane 
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Southwest Village 
Project No. 0684 7-42-04 
Cross Section: CC-CC' 

Analysis: 
-- Failure at Edge of Borrow/Disposal Site 
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Southwest Village 
Project No. 0684 7-42-04 
Cross Section: CC-CC' 

Analysis: 
-- 50 foot drop in landslide 
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Seismic Slope Stability Evaluation 
Input Data in Shaded Areas 

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

Peak Ground Acceleration (Firm Rock), MHAr, 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, ky/g NA <-- Enter Value or NA for Screening Analysis 
Shear Wave Velocity, Vs (ft/sec) 1500 <--
Max Vertical Distance, H (Feet) 336 <--
Is Slide X-Area > 25,000ft2 (Y/N) Y <-- Use "N" for Buttress Fills 
Correction for horizontal incoherence 0.8 
Duration, D5-95|med, sec 6.730 
Coefficient, C1 0.4110 
Coefficient, C2 0.0837 
Coefficient, C3 0.0021 
Standard Error, T 0.437 
Mean Square Period, Tm, sec 0.445 

Initial Screening with MHEA = MHA = kmaxg Approximation of Seismic Demand 
ky/MHA NA Period of Sliding Mass, Ts = 4H/Vs, sec 0.896 
fEQ(u=5cm) = (NRF/3.477)*(1.87-log(u/((MHAr/g)*NRF*D5-95))) 0.4811 Ts/Tm 2.01 
kEQ = feq(MHAr)/g 0.101 MHEA/(MHA*NRF) 0.248 
Factor of Safety in Slope Analysis Using kEQ 0.77 NRF = 0.6225+0.9196EXP(-2.25*MHA r/g) 1.20 

Fails Initial Screening Analysis MHEA/g 0.06 
ky/MHEA = ky/kmax NA 

Normalized Displacement, Normu NA 

Estimated Displacement, u (cm) NA 

FIGURE C-5 
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Southwest Village 
Project No. 0684 7-42-04 
Cross Section: CC-CC' 

Analysis: 
- Seismic Analysis: Horz Seismic Coef.: 0.101 
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Southwest Village 
Project No. 0684 7-42-04 
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 Computed By RCM 
Project Number 06847-42-04 
Date 07/02/21 
Filename Seismic 

Peak Ground Acceleration (Firm Rock), MHAr, 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, ky/g 0.05 <-- Enter Value or NA for Screening Analysis 
Shear Wave Velocity, Vs (ft/sec) 1500 <--
Max Vertical Distance, H (Feet) 336 <--
Is Slide X-Area > 25,000ft2 (Y/N) Y <-- Use "N" for Buttress Fills 
Correction for horizontal incoherence 0.8 
Duration, D5-95|med, sec 6.730 
Coefficient, C1 0.4110 
Coefficient, C2 0.0837 
Coefficient, C3 0.0021 
Standard Error, T 0.437 
Mean Square Period, Tm, sec 0.445 

Initial Screening with MHEA = MHA = kmaxg Approximation of Seismic Demand 
ky/MHA 0.2381 Period of Sliding Mass, Ts = 4H/Vs, sec 0.896 
fEQ(u=5cm) = (NRF/3.477)*(1.87-log(u/((MHAr/g)*NRF*D5-95))) 0.4811 Ts/Tm 2.01 
kEQ = feq(MHAr)/g 0.101 MHEA/(MHA*NRF) 0.248 
Factor of Safety in Slope Analysis Using kEQ 0.77 NRF = 0.6225+0.9196EXP(-2.25*MHA r/g) 1.20 

Fails Initial Screening Analysis MHEA/g 0.06 
ky/MHEA = ky/kmax 0.80 

Normalized Displacement, Normu 0.1 

Estimated Displacement, u (cm) 0 

FIGURE C-8 
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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), MHAr, 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, ky/g 0.05 <-- Enter Value or NA for Screening Analysis 
Shear Wave Velocity, Vs (ft/sec) 1500 <--
Max Vertical Distance, H (Feet) 80 <--
Is Slide X-Area > 25,000ft2 (Y/N) Y <-- Use "N" for Buttress Fills 
Correction for horizontal incoherence 0.8 
Duration, D5-95|med, sec 6.730 
Coefficient, C1 0.4110 
Coefficient, C2 0.0837 
Coefficient, C3 0.0021 
Standard Error, T 0.437 
Mean Square Period, Tm, sec 0.445 

Initial Screening with MHEA = MHA = kmaxg Approximation of Seismic Demand 
ky/MHA 0.2381 Period of Sliding Mass, Ts = 4H/Vs, sec 0.213 
fEQ(u=5cm) = (NRF/3.477)*(1.87-log(u/((MHAr/g)*NRF*D5-95))) 0.4811 Ts/Tm 0.48 
kEQ = feq(MHAr)/g 0.101 MHEA/(MHA*NRF) 0.762 
Factor of Safety in Slope Analysis Using kEQ 0.77 NRF = 0.6225+0.9196EXP(-2.25*MHAr/g) 1.20 

Fails Initial Screening Analysis MHEA/g 0.19 
ky/MHEA = ky/kmax 0.26 

Normalized Displacement, Normu 9.2 

Estimated Displacement, u (cm) 12 

FIGURE C-9 
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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 MaP-s 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. 

A Input 

Edition Spectral Period 

,_I _o_y_n_a_m_ic_:_c_o_n_te_r_m_i_n_o_us_u_.s_. _2_01_4_(_u_. _· • __ __.I I Peak Ground Acceleration 

Latitude Time Horizon 

Decimal degrees Return period in years 

1~3_2._ss_4_s ____________ ~I I 475 

Longitude 
Decimal degrees, negative values for western longitudes 

I -117.0258 

Site Class 

537 m/s (Site class C) 

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



5/24/2021 Unified Hazard Tool 

A Hazard Curve 

Hazard Curves Uniform Hazard Response Spectrum 
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5/24/2021 Unified Hazard Tool 

A Deaggregation 

Component 

Total 

"E 
ro 

0 
N 

N 
11ll.{') 
r.-1 

0 .... 
C 
0 ·-o 
~,-f 

.0 ·c .... 
C 
0 
UL{') 

~ 

• • 
.• • 

• • 
•• •• • •• •• • •• •• • • • • • • • • • • • • • • • • • 

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

• • 

• 

• • 

• • 
•• • 

• • 
• 

• • 
• • 

• • 

■ E = (-00 •• -2.5) 
■ E = [-2.5 .. -2) 
■ E=[-2 .. -1.5) 
0 E = [-1.5 .. -1) 
0 E = [-1 .. -0.5) 
0 E= [-0.5 .. 0) 
0 E= [0 .. 0.5) 
0 E= [0.5 .. 1) 
■ E= [1 .. 1.5) 
■ E= [1.5 .. 2) 
■ E= [2 .. 2.5) 
■ E = [2.5 .. +00 ) 

3/5 



5/24/2021 Unified Hazard Tool 

Summary statistics for, Deaggregation: Total 

Deaggregation targets 

Return period: 475 yrs 

Exceedance rate: 0.0021052632 y,1 

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: 0.2 0 

Contribution: 10.64 % 

Discretization 

r: min= 0.0, max= 1000.0, fl= 20.0 km 

m: min= 4.4, max= 9.4, fl= 0.2 

£: min= -3.0, max= 3.0, fl= 0.5 o 

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

Recovered targets 

Return period: 487.51271 yrs 

Exceedance rate: 0.0020512286 y,1 

Mean ( over all sources) 

m: 6.58 

r: 22.27 km 

£0: 0.43 0 

Mode (largest m- r- Eo bin) 

m: 6.12 

r: 11.53 km 

£0: 0.2 0 

Contribution: 9.11 % 

Epsilon keys 

£0: [- 00 .. -2.5) 

£1: [-2.5 .. -2.0) 

£2: [-2.0 .. -1.5) 

£3: [-1.5 .. -1.0) 

£4: [-1.0 .. -0.5) 

£5: [-0.5 .. 0.0) 

£6: [0.0 .. 0.5) 

£7: [0.5 .. 1.0) 

£8: [1.0 .. 1.5) 

£9: [1.5 .. 2.0) 

£10: [2.0 .. 2.5) 

£11: [2.5 .. +00 ] 
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5/24/2021 Unified Hazard Tool 

Deaggregation Contributors 

SourceSet L+ Source Type r m Eo Ion lat az o/o 

UC33brAvg_FM31 System 39.80 

Rose Canyon [OJ 11.42 6.36 0.01 117.147°W 32.551°N 267.92 18.70 

Coronado Bank altl [13J 22.75 7.08 0.41 111.234•w 32.450°N 239.35 6.39 

San Diego Trough south [lJ 39.15 7.33 0.99 117.397°W 32.395°N 243.08 2.37 

Rose Canyon [3J 15.45 6.50 0.33 117.161°W 32.634°N 304.97 1.34 

Rose Canyon [lJ 11.60 6.97 -0.41 117.148°W 32.568°N 277.27 1.21 

Rose Canyon [2J 12.81 6.85 -0.19 117.150°W 32.601°N 294.08 1.01 

UC33brAvg_FM32 System 38.23 

Rose Canyon [OJ 11.42 6.39 -0.02 117.147°W 32.551°N 267.92 17.62 

Coronado Bank alt2 [25J 22.75 7.39 0.18 111.233•w 32.448°N 238.72 5.03 

San Diego Trough south (1) 39.15 7.33 1.00 117.397°W 32.395°N 243.08 2.33 

Oceanside alt2 [OJ 19.58 7.39 -0.21 117.357°W 32.560°N 271.13 1.66 

Rose Canyon (1) 11.60 6.91 -0.36 117.148°W 32.568°N 277.27 1.25 

Rose Canyon (3) 15.45 6.58 0.27 117.16l°W 32.634°N 304.97 1.10 

UC33brAvg_FM32 (opt) Grid 10.89 

PointSourceFinite: -117.026, 32.604 7.42 5.63 -0.12 117.026°W 32.604°N 0.00 1.15 

PointSourceFinite: -117.026, 32.604 7.42 5.63 -0.12 117.026°W 32.604°N 0.00 1.13 

UC33brAvg_FM31 (opt) Grid 10.76 

PointSourceFinite: -117.026, 32.604 7.43 5.63 -0.12 117.026°W 32.604°N 0.00 1.16 

PointSourceFinite: -117.026, 32.604 7.43 5.63 -0.12 117.026°W 32.604°N 0.00 1.14 

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

• 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.  

• 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 

zones. 
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Mr. Evans 

Subject: Initial Assessment of Groundwater Conditions at the Southwest Village Site, Otay Mesa and 

Surrounding Areas, San Diego County 

• 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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Subject: Initial Assessment of Groundwater Conditions at the Southwest Village Site, Otay Mesa and 

Surrounding Areas, San Diego County 

Sincerely, 

 
Steve Dickey  

CEG 1070, CHG 386 

Senior Hydrogeologist 
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Mr. Evans 

Subject: Initial Assessment of Groundwater Conditions at the Southwest Village Site, Otay Mesa and 

Surrounding Areas, San Diego County 

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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Subject: Initial Assessment of Groundwater Conditions at the Southwest Village Site, Otay Mesa and 

Surrounding Areas, San Diego County 

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 

(NAVD88) 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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Surrounding Areas, San Diego County 

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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Surrounding Areas, San Diego County 

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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Surrounding Areas, San Diego County 

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 

Location Name Latitude Longitude Kfs  (iph) 
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, Topsoil .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.   It is 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 SP E, US ft 
NAVD88 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 CH 3 360 189.87 170 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 54.5 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 Surf1 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 33S1W33 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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• File with DiNR WELL COMPLETION REPORT 
Pag; _j__ 0£ _ti_ Rt/er to /,rrtnarirHr Pamphlet STATE WELL NO.ISTATION NO. 

Owner's Well No.---------- No. 4 4 7 315 
Date Work &-gan 13 July 95 , Ended 5 August 95 • 

• 
Local Permit Agen('y County of San Diego, Dept. of Health Services 

Permit l'l.'o. ___________ Prrmit Date __________ _ 

--------- GEOLOGIC LOG --------­

ORIENTATION (.::'..) __! VERTICAL _ HORIZONTAL _ ANGLE _ (SPECIFY) 

DEPTH TO FIRST WATER ___ (Ft.) RELOW SURFACE 
DEPlH FROM 

SURfACE DESCRIPTION 

............... l...._.1........____.___.! □ ~I ~1~1~1~11 J 
LA ITT UDE LONGITUOE 

U1Uit' nut•JC"D ---------

_.,_F_t. _1..,.o __ Ft_. ___. _____ fk_i_m_be_m_at_t!T_1_al._., g,:._111_n_s_,u-',_co_lo-'t,_et_c. ______________ wt.LL LUt; AT I u N ----------4 
1-----'o'"--.-: ~2......_o~:---~a1n.......,d,.,__..L..LJfi"n......_P_,,t....__.nme_,,dL&i"_.....11m _____ ----l Addrrss 2223 Dairy Mart Rd 
..____.?...._.n, __ ......,.,;,n .... ,_ ....... c: .. ,n ...... tl_S--JfiL"Unll&..,::,,...llt-..,·n.__..vCk.l.er.J-v~rn.a1L.ool:r5e,....s,__. ___ ~ Citv San Di ego 
1-----~: --~'.~ll.Dlnnntll:Jr•llJvLS5MOrt:tJ·ped_,tJj5tbehe!f lLlftJ.r:as;une:n,:t : ... s___-1 Co~nty San Dj ego 
1-_J,;,:w_n~: _jlL.:'-:w..n~: ~C:u,-"u1nnudvuL,Jn;;ll··t1·-~•lL.a-'--°IIIPBSdll;·Lli1•111._.1t-Jl...n.lv~·e:r.,rv~ _ ___j APN JltxJk 760 Page 107 Parn:l _.,.6 ... 0'--------
1--~1 ... i;;....._n_, _1 ... a ...... n_•_ ... c:,Ma,.....,n,l~---.&f..li· ... n...,__e ___________ ---------1 To~hip 19S Range _2W__ S4~dion ~Z_C ______ _ 
.___ ... 1a...._.n'___.3 .... :1 .... n .... • _.,S._..,i..._ lt--v,_c:____,,,.i.ntl,..._v.__._er,I--Jvfi .... "UUln ___ Pc:.-....an1d___,,t....__n __ Latitucli- 32 I 33 I 13 NOOlH Longitude 1171 03 I 39 WEST 

: : medium - DEG. MIN. SEC. DEG. MIN. SEC. 

:=:3:1:0::: ==6:5:o::: =c:1:a:1 v:,e:!v=:s:a:n:d::w:i=t:h::v:e:r:·v==f=i=n:e==t=o====~:_-:_-:_-:_-:_-:_-:_-:_L_o_c_. A_T 1N~~n'! ic_E_T_c_1_1::~~----_-_ -_:_x-A~\:~~ 1 <.:::. l -
---~· ___ ·_f_i_n_e_s_a_n_d ____________ ____, ~ M001F1cAnON,REPA1R 

650: 670: Sand_v clay ~ _Deep., 

670: 710: Sandv silt. verv fine sand to ---~ _ Olll•(Specily) 

• • m,::,,dium .,s-
t--..r.7...,10..._._'_7L-7._,'0~• ~C'"'l..,al-".1v:¥.1-ev_s~1.._· 1.!,..;t...,.L..-,!s...,Ollle='--'-f-'-'i n...,e......,s...,a:.:.n:.::d,..,s.___--1 ---~ J: _ oesmoy tDa•criN 

770 : 830 : Sandv cl av ,.. ~ ~~~C:.; 
1---=B=J=o_, _9=5=0"'-->--• _,C...,l=a,,..1 v-=1e.,__v=s 1_,__· l.,__t=-L.....:s=0111e='--"-ve=r=--·v'---'f'-'i,._,.n=e'--=t=o __ t; ~ S. ... ~PLAN NE o us E( s, -

' ' f·.;ne sands "' - ' - ~oH_ ,.1 ~ v It:.) 
I----..._ __ _.__,__._,_,,-........,.......,,..._ ___________ ___,~ ~r---:--J...~J.-,... "'-'-'.._N.,_.•n_J#""-=-----UI .JL. MONITORING 

ai;.n : 970 : Sa ndv s i1 t \.. ~ wATER slFPI. Y 

970: 9qn: Siltv sand I 
990 • 1030 ' Sand- verv fine to verv coarse t 

• ...._.rn.......,'.ln....._: ...,rn.......,lin....._:..., S,J..1·.a..1+...,_v.,..s.......,and,.___ ________ ---1 

1050: 141n: <:anti_ verv fine und to medium \. 
~ •r 

~ 4 2fJD Y.tS •-,,. 
' • 5an,t 

r-LJ~~~n~,l n~'n ii:1ic· c==-::;Jran~o=-l:~-ai-~:iwif P;j,1=i1J=ti -'.ii--iiugii• .. Js[==========~1------- SOUTH -------t i I I ur 'I -•-- •- 1/lwtrate or Drsr:ribe Di,r,,na, of Well from l.andmaru c rnmr._ 1 iet,::,,,1 , in thE! c:amP hn 1 e 1 - .,urh a., Roa~. Buddin., Fencf!&, Rivrn, E!lc. 
Pl.EASE BE ACCURATE u COMPLETE. 

_ Doma1tic 

_ Public 

_ lrtiQatiM 

_ lnduslrilll 

_ "TEST WELL .. 

_ CA lHOOIC PROTEC· 
TION 

_ OlHER (Specily) 

___ .,.: __ ....,..: ________________ ___, ~~~~ci' Hydraul 1c Rotary FLum Bentonite Mud 
: ; - WATER LEVEL & YIELD OF COMPLETED WELL -

1-----~, --~, ------------------f OEPTH OF STATIC 50 56 ][25[9 
_., __ ..,_ _____________________ WATER LEVELe (Ft.) I. DATE MEASURED5 

1-----'----_._-------------------1 ESTIMATED YIELD•--- (GPM) & TEST TYPE _______ _ 

TOTAL DEPTH OF RORISG 1430 (Feet) TEST LENGTH __ (Hrs.) TOTAL DRAWDOWN ___ (Ft.) 

TOT:\L DEPTH OF COMPLETED WELL 1360 • May not be repreremative of II welt's long-1erm y,e/J_ 

DEPTH CASING(S) 
FROM SURFACE BORE· 

TYPE l.::'..l HOLE 
DIA. ! ;i:g it: MATERIAL/ INTERNAL GAUGE 

"' DIAMETER OR WALL {lnchoo) z ii: GRADE Ft. lo Ft. ; ~ 95= .. (lnchn) THICKNESS ~ ye .. 
u:: 

DEPTH ANNULAR MATERIAL 
FROM SURFACE TYPE 

SLOT SIZE Cc- 801-IF ANY 
MENT T0NITE FILL FILTER PACK 

(Inches) Fl. to Ft. 
1.:::.1 (.!.) (t'..) 

{TYPE I SIZE) 

o: 5 X Steel 10 0 ' 25 X ' 
' 1340 X Sch 80 ov 2 25 . 225 X 

1340: 1360 X Sch 80 ov • 2 0.020 225 I 283 X #3 sand ' 
283 ' 532 X ' 

Wi:o 11 con! :truct· n11 ·01 • • n:a 11 1 532 I 613 X #3 sand 
613 ' 898 X 

r---- ATTACH M ESTS (t'..) -------------- CERTIFICATION STATEMEST 

_ Geologic LC>il 

_ Well Construction Diagram 

A Geophysical Log(s) 

_ Soil I Waler Chemical Analyaea 

_ Other _______ _ 

ATTACH ADD/TlONAL INFORMATION. IF Tr EXISTS. 

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

NAME JOHN IZBICKI U.S. GEOLOGICAL SURVEY 
(PERSOIII. fll!M, OR CORPORATION) (TYPED OR PRINTED) 

ILLA RD 0 San Die o CA 92123-1135 
CITY STATE ZIP 

C-57 LICENSE NUMBER 

OWR lflli RF.\' 7-90 IF ADDJTIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM 
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... v,.,,, 1 w sa 01EW 
C~l,Rr,,.:m"·CF HEAL.nt SERVICES 

IIE.1.. PEMIT 
APP'LJCATI CII 

··APM 71,0 /fJ1 ,o 
Control ' ., 3Q 1/: BS-.. 

• 
Net, Well ~ 
Repair- or Modification 0 
Time Extension D 
Destruc'tlon Cl 

USE (Check> 

I ndlv1 due I D011111Stl e 0 
Agr-lcultur-al O Comanlty [ I 
lndustr-lal Cl ~ a"1aa,.,(:..., 

PR~OSED WELL DEPTH PR~SED CASI NG 

EQU~PMEHT (01-=kl 

Rahry O 
Cable Tool D 
other, D 

Pl 'c.. .I J 11A I 1, M~. 11/Q() Mtn. >:LeJO <Feet) Type_. __ v.........,1 ____ Depth /xuv Diameter ,;;] 

PROPOSED SEALING ZCNECS) 

Fra11 (s0 a..- A -N-k.b e l~ Feet 

Fr-0111 ______ to ______ Feet 

Fr-cm to ' Feet ------
PROPOSED PERFORATIONS OR SCREEN 

Fr-0111 ______ to ______ Feet 

Fr-0111 ______ to ______ Feet 

Fr-om ______ to ______ Feet 

Fr-a11 to 

DISPOSITION CF APPLICATION 
(FOR KEA.TR CFF1CBS USE 011..T) 

Feet 

'6--._ APPROVED D DENIED 

I I APPROVED Wint cal)ITIONS 

Report ReesonCs> for Denial er Necessary Conditions He.-e: 

• DATE 

SEALIPG MATERIAL (Check> 

Nest Cenent Grout D 
Sand Cement Grout 0 

Benton lte Cl rr, 

Conaete 

D 
~ 

other--Speclfy: _____________ r __ 

DATE CF~ 

Start C, /13/'fS'° 
.. 4-

Comp I et I on fa / "2-"2-/'f .5" • 

~or~ DRILLER 

L). 5. 0-e.olo 
CCf.f'ANY 

,+c O 

Cash Deposit D Nh 

I hef"eby agr-ee to comp I y w I th a I I regu I at Ions of the 
Department of Health Srvlces • and with al I crdl­
riances end laws of ttie County of San Otego .,d of 
the State of Cal lfo..-nla pertaining to wel I C0n5truc­
tton; repair-, mcdlffeatlon and destruction. laedl­
etely upon e0111pletlon of •erk I wJ 11 furnish the 
Department of Keat th Ser-v lees w I th a Cl0lllp 1 ete and 
accurate log of the we l I • 

-:::s.:-.:,Q • 2 C,c.kz 
APPLICANT'S SIGHATlE 

rd.I z.. "/ q:r r ~DATE 

0HS:EHP-7:51 0/85) Paga t of 2 



SP FEET . . . .. 
L-----------1 

0 MV 150 

- - GAM (NAT) 

0 CPS 160 

p=~~~=.---,0 

----- ----------------10 0 

---===--·----- -------- 2 0 0 

-------- 3 0 0 

-· ----------------- ------ ------------ 4 0 0 
I 
t_ __ ------------- 500 

·--------j 6 0 0 

..;:_-----1· 7 0 0 

·---~ • ..---------1- 8 0 0 

_ _______,-.. :. 9 0 0 
.......... ··-·· .. •···· 

RES(64N) 

0 OHM-M 

RES(16N) 

0 OHM-M 

-----------~---~:·· .... : .... -.:~,:::::,:~:: 10 0 0 ·: .. ~---~~~-===i-~ - _,..._ • • ... • .. 

-.. ~ .. , . 

RES 

60 0 OHM 

LATERAL 

60 0 OHM-M 

. •• _ ~;::::·:::;.:_ 13 0 0 : :::· ;:_:_'.~~- :_-:::;:i::::::,:-\-_:_ --___ -:··_.:------t-_ --r-~-
-· ~. 

- ~ --· - -· - - . 

·----·- ~-~~- :···.. ··:::::.:'.: 14 0 . ;_=:~::::~:::.:.::·~=-=~.:::;::i·:·:::·:·-_.-.:·. ____ :.--_._,~_-------

0 CPS 160 0 OHM-M 60 0 OHM-M 

GAM(NAT) RES(l6N) LATERAL 

0 MV 150 0 OHM-M 60 0 OHM 

SP FEET RES(64N) RES 

60 

60 

I 
- I 

-----+--- ----. 

60 

60 



•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 

5 Well Completion Report 
Page 1 of ____ Refer to Instruction Pamphlet I J 1 81S IO 121WI 2131G-ioc12.1 s I 

State Well Number/Site Number 
Owner's Well Number SDOR #1 No. e0084925 ~I -~I -1----=rl~'-rl"-'-iNI I I I I lwl 
Date Work Began 11/06/2008 Date Work Ended 12/13/2008 Latitude Longitude 

Local Permit Agency County of San Djego Department of Enyjronmental Health 
Permit Number LMON T106077 Permit Date 10/31/08 APN/TRS/Other 

Orientation ® Vertical 
Drilling Method Direct Rotary 

0 Horizontal OAngle Specify ____ 1 

Drilling Fluid Bentonite mud 

·' Depth fronfSi.irface ' 
:, -Feei ; .to ;o:i Feet' • 

0 10 Gravelly sand; m-vc sand w/ granules-sm pebbles; olive gray (5Y 512) 

10 20 Gravelly sand; m-vc sand w/ granules; grayish brown (2.SY 5/2) Address 276 Mace Street 
20 

30 

40 

60 

70 

80 

200 

240 

320 

550 

560 

570 

580 

610 

630 

650 

750 

880 

910 

920 

940 

1030 

1120 

1140 

30 

40 

60 

70 

80 

200 

240 

320 

550 

560 

570 

580 

610 

Gravelly sand; m-vc sand w/ granules; It olive brown (2.SY 5/4) 

Gravelly sand; m-vc sand w/ granules; dk yellowish brown (10YR 416) 

Gravel; granules-med pebbles; various colors 

Clayey silt; silt w/ clay; olive (SY 4/3) 

Silty sandy gravel; granules-med pebbles w/ vf-vc sand and silt; olive gray (5Y 412) 

Clayey silt; silt w/ clay and shell fragments; v dk gray (SY 3/1) 

Clayey silt; silt w/ clay and minor shell fragments; v dk gray (5Y 3/1) 

Silt; silt; dk gray (SY 4/1) 

City Chula Vista CA 91911 County ..;;S;.;;a;.;.;n..;;D;;..;i""eg"'o'--___ _ 

Latitude ..R._ l.L_ 28.45 • N Lo1"1gitud·e,11.L_ 03.' • .14.06w 
Dea. Min. Sec.::.<.: , Dea. Min. ~ec. 

Datum NADB3 Decimal Lal._'-------,--. Decimal.Long. _ __,. ____ _ 
•. , . 

APN Book ____ Page ______ 'Parcel·' ______ _ 

Township 18S . Rari·ge 02W - ,, ,:;c. Section 23G2 :· 
:, : : : /':t • c: • __ • toca!ion Sk'etchnt:;t/f(:J/ ,:;;i!F,'./'Activit:.::t ;: :· .:'· 
••' rsicetch·must be dra~,i"bvtiiinct'afterf6m\'is'iiri~i,i,i:\(\ @ New Well 

North O Moclification/Repair 
Clayey silt; silt w/ clay; v dk gray (SY 3/1) . .. ···- -·~.-, .. , ~ ,, • - -. _,_,--- .. ,., .... ,,. · ,., •11·1 · 0 Deepen 

~ .,I~ 1f ' 1 ; .. , •,-w,kl.Ao•~F • ,..,. •'Y- .., /4:'.' l' 
Sand; vf-coarse sand w/ shell fragments; dk gray (SY 4t1r--~ \r·"'~~\\ ';'; 1' ,;, , 1·,' t'-'fl. "'/' -~·•;;;tt•• .. '( ' 0 Other _____ _ 

, ':;;::::::';:..~h ,,~'-tLf g' .,,;--;;.4"' , 1· ,-/.!- ·~0 D t 
Clayey silt· silt w/ clay· v dk gray (SY 3/1) ; ' --· . -"i!~ , ft~ifX-"'"-. >._;: t ; '""!-''...:'' • es roy 

' ' • , • . -.;- -1{'--~:;i; .-'lt. 0 ~ ~ ...,. t' :::"':;---,- 1 Oescnbe procedures and metenals 

Sandy clay; clay w/ med-coarse sand; greenish gray (1 o~-~/~) .... ~-- • • i L • . _ i!,/1 ,c::-~:-·t£!'-~fr _JL=~,--~:lllll Ii',_. ., .~"d"' -~E~LO.GIC LO~:_ 's.''' . 

1 I -· ,·-.,,,•·~it';~" ~,,~.,.,. 

630 

650 

Clay· clay· grayish brown (2.SY 5/2) . ' J) Ji , , is:;r;: ..- _,,, ~--.fl•·.· ·mm,· .,._.,Planned-Uses-, .. 
Clay; clay; grayish brown (10YR 5/2) '•,; _ il ·' f ·•~';:::,i;: ' , r- ,,f ,1 :~i:_ Q Water Supply 

-+------+--'---~;__ ______________ ,_ f ii ·. -: j ; l...'. 'f(.J '. • □Domestic □ Public 
Clay, clay; It brownish gray (2.SY 6/2) - - -L.,. ?.ii,, • , -- -nr.., D D 

750 

880 

910 

-+------+--'---;__ ___ _;;;_.c_c... __ --'------~: .. if "''.~ ""'1f:'f"'! : 1 11 • ·U " -..:., , • Irrigation Industrial 

Clay; clay; grayish brown (2.SY 5/2) ~,.:_1.t'_;_~_:if -~ 0 Cathodic Protection 
Sandy clayey sill; silt w/ clay & vf-med s~nd; grayish_ brown (2.5}~'*) . . ,, , .·. 1 0 Dewatering 

Clayey silty sand; vf-coarse sand w/ silt & clay; grayis~ brown (2.5Y _5/2) Q Heat Exchange 

920 

940 

1,030 

1,120 

1,140 

1,472 

Clay; clay; brown (10YR 5/3) ' ~er ~=· ...... ,~M>T O Injection 

Gravelly sand; med-vc sand w/ gra~ules-sm PebbleS·: grayish brown (~.Jv G,l.11"~JJ.-d;Jk . ,1 :! (f"'"'•:i / @ Monitoring 

Clayey silty gravelly sand: vf·VC send w/ ~~enules, silt & clay; 1i ol~e.brown /~,::Ji!J.~~·:r:~~;;~t.~~~~=cfs::l~~i~~c:~::~iJ " g ~~::~~:tion 
Silty gravelly sand; vf-vc sand wl granules & silt; grayish brown (2.SY 5/2) • 

0 Test Well 
Sandy clay; clay w/ med~vc s'a'!,d; It brown(sh gray (2.SY 6/2) South 

-+-----+--------~-~~--~--------1 ---------------------• 0 Vapor Extraction 
Clayey silty sand; vf,vc sand w/ silt & clay; grayish brown (2.5Y 5/2) ;~::~~:ta~~•~~::hd;!:':, ~=:d~~:~~i=~~:~d~:~.':;;.•· 0 Other 

Please be accurato and complete. 

I P>502W2.3G-OD2.S' Watef Leve1:-ana,;Y,ield,.'of;Ci:>m01etei:f'Well'-'\¥~1~:%tt};:P\':i}'. ,,,;:;f-, 

2.3 G-0 0 (o S Depth to first water __________ (Feet below surface) 
Depth to Static 
Water Level ______ (Feet) Date Measured ______ _ 

Total Depth of Boring _1_4_7_2 _________ Feet Estimated Yield* ____ (GPM) Test Type _______ _ 

Total Depth of Completed Well _1_4_6_0 _____ ..--__ Feet 
Test Length ______ (Hours) Total Drawdown ___ (Feet) 

*Mav not be reDresentative of a well's Iona term vield. 

Depth from Borehole 
Surface Diameter Type Material Wall Outside 

Thickness Diameter 
Screen 
Type 

Slot Size 
if Any 

(Inches) 

Depth from 
Surface 

Feet to Feet 
Fill Description 

Feet to Feet (Inches) 

0 60 22.00 Conductor 

60 100 13.00 
100 460 12.00 
460/1000 1000/1472 10.00/8.00 

0 1420 Blank 

1,420 1,460 ·screen 

IZJ Geologic Log 
IZl Well Construction Diagram 
IZJ Geophysical Log(s) 
D Soil/Water Chemical Analyses 

PVC Sch. 80 

PVC Sch. 80 

PVC Sch. 80 

IZJ Other On file @ USGS- San Diego 
Attach additional information if it exists. 

DWR 188 REV. 1/2006 

(Inches) (Inches) 

51 97 Filter Pack RMC #3 Sand 

194 266 Filter Pack RMC #3 Sand 

530 584 Filter Pack RMC #3 Sand 

926 985 Filter Pack RMC #3 Sand 

0.30 3.5 1399 1472 Filter Pack RMC#3 Sand 

3.5 Milled Slots 0.020 Bentonite All other depths 

I, the undersigned, certify that this report is complete and accurate to the best of my knowledge and belief 
Name Anthonv Browl'lf Hvdrol""ir. Technician U.S. Geoloaical Survev 

•,, Person, Firm orR'orporation 
4165 Snrua~M c.Gl.d ·suite 200 -"s ... a.._n ... D.....,ie ... g_.,o,...... ___ _ 

1A!J¥>~•~ City 
Signed _=-==~XL.Ari"""':~/~/:-.=::::"'-±=------ 02/10/2009 

C-57;E1Cfmsed Water Weu=mractor Date Sianed 

IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM 

CA 92101 
State Zip 
Exempt- Federal Government 
C-57 License Number 



•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 
Page 2 of 5 Refer to Instruction Pamphlet Ii I Bi SI 0 , 2 1WI 2131 G-1~013 I -s· 1 
Owner's Well Number SDOR #2 No. 00084925 

Date Work Began 11/06/2008 Date Work Ended 12/13/2008 

State Well Number/Site Number 
~~-1~1 -~l~NI I I I lwl 

Latitude Lon9itude 
Local Permit Agency County of San pjeqo Department of Enyjronmental Health I I I I I L I 
Permit Number LMON T106077 Permit Date 10/31/08 APN/TRS/Other 

::'.' ·\ ?t·:t'J.':\:'.J. }.f'\.\:':~.,:s~~ '\ ··t: , ~. ~.t :,;~(J;~~-GeOIOCIIC{LOCf'. t",~ ::-/'>~~ t .~.-:s~tt~;:\-.Ji'· · ~: ~•'iI·?f1~~-ti'~~.:;~ ~~?~~;\;Jt~ ~~-:·~\i\(;;:; ;.\%~l\!}f(\1~\;$f~~W81 l\0.Wfi8t(;{~1!{'}k\'y1~;~J:t~'Vi(~~~)\:Jif.~\~~ti\~{:i 
Orientation ®Vertical O Horizontal 0Angle Specify ____ , 

Drilling Method Direct Rotary Drilling Fluid Bentonite mud 

•·\.~i~!~;t.~t--i!t~rtti:·{}ff: .. ·J~!~t:;~~~:!.fJ~~~~:~?~ttr::~{!;ts''.fftz 
0 10 Gravelly sand; m-vc sand w/ granules-sm pebbles; olive gray (5Y 5/2) 

10 20 Gravelly sand; m-vc sand w/ granules; grayish brown (2.5Y 5/2) 

20 30 Gravelly sand; m-vc sand w/ granules; It olive brown (2.5Y 5/4) 

30 40 Gravelly sand; m-vc sand wl granules; dk yellowish brown (10YR 4/6) 

40 60 Gravel; granules-med pebbles; various colors 

60 70 Clayey silt; silt w/ clay; olive (5Y 4/3) 

70 80 Silty sandy gravel; granules.med pebbles w/ vf.vc sand and silt; olive gray (SY 4/2) 

80 200 Clayey silt; sill w/ clay and shell fragments; v dk gray (5Y 3/1) 

200 240 

240 320 

320 550 

550 560 

560 570 

570 580 

580 610 

610 630 

630 650 

650 750 

750 880 

880 910 

910 920 

920 940 

940 1,030 

1030 1,120 

Address 276 Mace Street • .. ·'.• .. 

City Chula Vista, CA 91911 c6ti'~,ty_-'S""'a"'"n_D_i"'"eg.._o;.._ ___ _ 
,., .. ,' ,,,,.,,, 

Latitude ]L_ ~ 28.45--;r\fJ.:pngitude,'.1:1L_ 03-,6',14.06w 
Dea. Min. Sec; ,Dea. Min. '.~ec. 

Datum NAD83 q_e,dmal Lat: . ,~ ··~:::-pecim~l;l.'.ong. !, ,;;i 

APN Book ____ • Page f .. 'Paree(· ______ ._··,..· ___ _ 

Townshio 18S Rana~;.02W·;;,, •. ,.: .. : Section '23G3.-' 

t 

f;~t;.~t.~1arin'ea'..Uses~2.,?ti 
0 Water Supply 

D Domestic D Public 
D Irrigation D Industrial 

0 Cathodic Protection 
0 Dewatering 
0 Heat Exchange 
0 Injection 
® Monitoring 
0 Remediation 

1120 

.; • 0 Sparging 

0 Test Wen 
1,140 Sandy clay; clay w/ me~~Vc _sand; It brownis,h gray (2.5Y 6/?) South 
t------1------------.,...----,--,.----~--1 .,,.... ______ =----------11 0 Vapor Extraction 

1140 1,472 Clayey silty sand; vf-vc·sa,. nd w/ silt &.' ci_ ay; grayish brown (2.5Y 5/'2). 1i1uatrate or describe d~tonca of MIii !ran roads, buiklings, fences, 0 Other 
rivers, etc. and attach a map. Use additional paper if necessary. 
Please be accurate and comoleta. 

Wateril!evel'arid,Yielc:l'"of;Co'mpleted;Well~l~~?1;;\X(;•l"'Jii"°'•'K~\\1W.iil~:0'.~~ 
Depth to first water __________ (Feet below surface) 
Depth to Static 
Water Level ______ (Feet) Date Measured ______ _ 

Total Depth of_B.oring _1_4_7_2 _____ -'-----,- Feet Estimated Yield* ____ (GPM) Test Type _______ _ 

Total Depth of Completed Well _9_7_0_.,_.,. ________ Feet 
Test Length ______ (Hours) Total Drawdown ___ (Feet) 

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

Depth from Borehole 
Surface Diameter Type Material Wall Outside 

Thickness Diameter 
(Inches) (Inches) 

Screen 
Type 

Slot Size 
if Any 

(Inches) 

Depth from 
Surface Fill Description 

Feet to Feet /Inches) 
0 60 22.00 Conductor PVC Sch. 80 

60 100 13.00 
100 460 12.00 
460/1000 100011472 10.00/8.00 

0 

950 
950 Blank PVC Sch. 80 

970 .Screen PVC Sch. 80 

IZJ Geologic Log 
IZl Well Construction Diagram 
IZJ Geophysical Log(s) 
D Soil/Water Chemical Analyses 
IZJ Other On file @ USGS- San Diego 

Attach addiUonal information ff it exists. 

DWR 188 REV. 1/2006 

Feet to Feet 
51 97 Filler Pack RMC #3 Sand 

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

0.218 2.375 1399 1472 Filter Pack RMC #3 Sand 
0.218 2.375 Milled Slots 0.020 Bentonite All other depths 

I, the undersigned, certify that this report is complete and accurate to the best of my knowledge and belief 
Name Anthonv Brown Hvdrolon1c Technician U.S. Geoloaical Survev 

Person, Finn or $jfrporation 
4165 ~nruance Rd'd'd Suite 200 

Signed 

San Diego 
City 

02/10/2009 
C-57 llil5an'!led Water wetl'Contractor Date SiQned 

IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM 

~ 92101 
Stats Zip 
Exempt- Federal Government 
C-57 License Number 



•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 
Page 3 of 5 Reier to Instruction Pamphlet I I s I s I O I 2. I WI 2. I 3 I G-1 oq -4 I s I 

State Well Number/Site Number 
Owner's Well Number SDOR #3 No. e0084925 ~-i-,-1-~I-NI I I I I Jwl 
Date Work Began 11/06/2008 Date Work Ended 12/13/2008 Latitude Longitude 
Local Permit Agency County of San Djego Department of Enyjronmental Health 
Permit Number LMON T106077 Permit Date 10/31/08 APN/TRS/Other 

Orientation ®Vertical 
Drilling Method Direct Rotarv 

0 Horizontal 0Angle Specify ____ 1 

Drilling Fluid Bentonite mud 

~-.'l~t~!~:~fo'f\_5~e!~c:1l.ip;t''?fr:~d:::J~~:~it~~at~J)f~~~~(t~t}t;t·<}::ft.Ji},I'.i 

0 

10 

20 

30 

40 

60 

70 

80 

200 

240 

320 

550 

560 

570 

580 

610 

630 

650 

750 

880 

910 

920 

940 

10 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 

40 

60 

70 

80 

200 

Gravelly sand; m-vc sand w/ granules; It olive brown (2.5Y 5/4) 

Gravelly sand; m-vc sand w/ granules; dk yellowish brown (10YR 4/6) 

Gravel; granules-med pebbles; various colors 

Clayey silt; silt w/ clay; olive (5Y 4/3) 

Silty sandy gravel; granules-med pebbles w/ vf-vc sand and silt; olive gray (5Y 4/2) 

Clayey silt; silt w/ clay and shell fragments; v dk gray (5Y 3/1) 

City Chula Vista, CA 91911 c'c5°Jnty _S_a_n_D_i~eg_o ____ _ 

Latitude lL_ J.§__ 28.45.' N Longitu·d~~-.1.1Z...._ 03 •. ,· .;,,14.06 w 
Dea. Min. Sei;/ j_ • • .] ,, ;;~\. •,Dea. 

1 
Min. f~ec. 

Datum NAD83 Qe,~Jmal Lat:· ·•':"" .Decimal.~ong. __ .'-:·.....;;. __ 

APN Book ____ • ~age ·~, .. _ Parcer:~ _i~,-

Township 18S .Ran,:w02W'.·, .. <',. Section •• 23G4i· 

240 

320 

550 

560 

570 

580 

610 

630 

:ft,:(: '•~l?!tt:~C:a,t.ic,j:11$k~f~!:l)"i:Cf {f~''f!1Y.?i: 1\;t:}t!lo\tl;'frt Activitv:F&;:1?~11: 
~:... (Sketch must be drawrl'by tiand·after.foim'is'printed'.)?f @ New Well 

·North .,0 Modification/Repair 
Clayey silt; silt w/ clay; v dk gray (5Y 3/1) • , • .,...... • •• ···•Yo O Deepen 

::~gfic::,-;;-;:;:-:'" l '11 -ll--itt; .. ·r;;.:;;;ft'.,;.i.r:t'··-i:;;z~;, v.::s# 1 , 
Sand; vi-coarse sand w/ shell fragments; dk gray (5Y 4f1c-~ t7m",t 1 ; t(}{!.:r6Zt?~ 1 •• :~~•y~;J,.~.' ; .. ' 0 Other _____ _ 

Clayey silt; silt w/ clay; V dk gray (5Y 3/1) ' . . ,: ; . •• . . . .:. :·/!-if};/~,. 't;'J: -.:-t~~~;: '0 ~;.~~~rmcedu,ea end maloriels 
,' . ' • ~-- : . ~ j l' If.' ,:JJ· ilf".!too: ... D"• .. -. .. 11, /2 ,, , .l-t. -· • .... d "GEOLOGIC LOG" 

Sandy clay; clay w/ med-coarse sand; greenish gray (1 O";.~(~.Lc.'. .. i:':L:...:. . __ ;}iL~f,. "<:'iJ~t.'.·~l.\t;_,:-i,.::,; ==-="="="=' ::::=:::::=;:;::;::=:=== 
, , , •• ,,. " z · ·· ttiii~,\1P,1anifea~uses,ft;,\~'; 

Clay; clay'. grayish brown (2.5Y 5/2) ;\ • '. r . • -~ '. :.:~·":~?• 1/("':s~~//'i.',,7,;f't .'..' ' • , 
Clay, clay, grayish brown (10YR 5/2) t .. , •... ,,,,,.,~ ... -,•·.~ ;, : a. . . . ,·. 0 Water Supply 

Clayey silt; silt w/ clay and minor shell fragments; v dk gray (5Y 3/1) 

Silt; silt; dk gray (5Y 4/1) 

650 

750 

Clay; clay; It brownish gray (2.5Y 6/2) { Ji·, ': i · ·' l '.~ .llca,JL!l:;l::;J ,'. . D DomeStic D Public 
_____ _,_ __________________ ·· i,""~•liJ ··'?ye;,,~~!•,: ~1v W7h.<} ,.1 D Irrigation D Industrial 

Clay; clay; grayish brown (2.5Y 5/2) • • '··· +_t;,:.;~f 1 0 Cathodic Protection 

880 Sandy clayey silt; silt w/ clay & vi-med sand; grayish ·bro;,,n (2.5Y 5/2.) 

910 

920 

Clayey silty sand; vi-coarse sand w/ silt & day; grayish brown (2.5':r'.,~~) : 

~lay; clay; brown (10YR 5/3) _:. ,. . . f"f=l;/!~~~•=,, , .• '. ""'"'~""' • '. • 

940 

1,030 

0 Dewatering 
0 Heat Exchange 
0 Injection 
® Monitoring 
0 Remediation 

1030 1,120 

Gravelly sand; med-vc sand w/ granules-sm pebbles; grayish brown <2Jv J~.>~J,t;:'.::::'.~}~ . fl"""~ . (i: .. JL~/•••t:::::$ / , 
Clayoy silty gravelly sand; vf-vc sand w/ g~nula~, silt & day; It ~l~e _brown (~'SY.~Sr.~::;:_~~~~=~-,:::~==-~=~il:~r~t ... cr~:· .JJ ti.& ' 
Silty gravelly sand; vl-vc sand w/ gra~ules, &. sHI; grayish brown (2.5Y5i2) ·- • ••• _.,,,_ -...... • • ··- ·-- •• , ••••••••• , •••• ~ 0 Sparging 

0 Test Well 
1120 1,140 Sandy clay; clay w/ med-vc sand; It biownish gray (2.5Y 6/2) South 

--+----+------'----'---------''--'-------1 -------------------• 0 Vapor Extraction 
1140 1,472 Clayey silty sand; vl,vc sand w/ silt & clay; grayish brown (2.5Y 5!2J° :::':;t:t.~~•:~i:::; ~.':;"~;~~n~=~~~~::,.~;;i•· 0 Other 

Ploa10 be accurate and comolete. 

water.Level ·and,Yiela:'ot-comi:>letea,,we11~~\!f!}f:,,".i:£i/;ri:lA't,J%it%.\t,1t111 
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 _______ _ -,.-----------
Total Depth of Completed Well _5_7_0 _____ ....,.._,--_ Feet 

Test Length ______ (Hours) Total Drawdown ___ (Feet) 

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

Depth from Borehole 
Surface Diameter Type Material Wall Outside Screen Slot Size 

Thickness Diameter Type if Any 
Depth from 

Surface 
Feet to Feet 

Fill Description 
Feet to Feet (Inches) 

0 60 22.00 Cond.uctor PVC Sch. 80 

60 100 13.00 

100 460 12.00 
460/1000 1000/1472 10.ooie.oo 

0 

550 

550 Blank 

570 Screen 

IZl Geologic Log 
IZl Well Construction Diagram 
IZl Geophysical Log(s) 
D Soil/Water Chemical Analyses 

PVC Sch. 80 

PVC Sch. 80 

IZl Other On file @ USGS- San Diego 
Attach additional infonnation if it exists. 

DWR 188 REV. 1/2006 

(Inches) (Inches) (Inches) 
51 97 Filter Pack RMC #3 Sand 

194 266 Filter Pack RMC #3 Sand 

530 584 Filter Pack RMC #3 Sand 

926 985 Filter Pack RMC #3 Sand 

0.218 2.375 1399 1472 Filter Pack RMC#3 Sand 

0.218 2.375 Milled Slots 0.020 Bentonite All other depths 

I, the undersigned, certify that this report is complete and accurate to the best of my knowledge and belief 
Name Anthonv Brown Hvdrolomc Technician U.S. Geoloaical Survev 

Person, Fi'2".'r Corporation 
4165 SDruancetRoMI SLHte 200 San Diego CA _.9-=2_1.._0 ... 1 ____ _ 

✓hd-• ' City State Zip 
S. d _/_- / ~ 

1gne .,.., x r 02/10/2009 Exempt- Federal Government 
c:;117111cerf.led Wliltei'Well Contractor Date Signed C-57 License Number 

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 

Page 4 of 5 Well ~e~e~~!~~-~p~teport I I B I ,s I O I 2. I WI .L 13 I G-1 0 01 5 I s I 
_____ s_ta_te_W_e_ll~Number/Site Number 

Owner's Well Number SDOR #4 No. e0084925 

Date Work Began 11/06/2008 Date Work Ended 12/13/2008 
1 I INI I I I lwl 

Latitude Longitude 
Local Permit Agency County of San Djego Department of Environmental Health 
Permit Number LMON T106077 Permit Date 10/31/08 

Orientation ® Vertical 
Drilling Method Direct Rotary 

0 Horizontal 0Angle Specify ____ 1 

Drilling Fluid Bentonite mud 

f}g;~!~i'.~i?a~I~#a~1,~?):::~:t.\ ·1 ).'·,.·:;~:;~~\1iJ~}i·~~:fitt~;atf ;~~i-~~~1tt~~tt~{i(~~~~:;\i}:!~~}{~ 
0 10 Gravelly sand; m-vc sand w/ granules-sm pebbles; olive gray (SY 5/2) 

10 20 Gravelly sand; m-vc sand w/ granules; grayish brown (2.5Y 5/2) 

20 30 Gravelly sand; m-vc sand w/ granules; II olive brown (2.5Y 5/4) 

30 40 Gravelly sand; m-vc sand w/ granules; dk yellowish brown (10YR 4/6) 

40 60 Gravel; granules-med pebbles; various colors 

60 70 Clayey silt; sill w/ clay; olive (5Y 4/3) 

70 80 Silty sandy gravel; granules-mad pebbles wt vf-vc sand and silt; olive gray (5Y 4/2) 

80 200 Clayey silt; silt w/ clay and shell fragments; v dk gray (5Y 3/1) 

200 240 Clayey silt; silt w/ clay and minor shell fragments; v dk gray (5Y 3/1) 

240 320 Silt; sill; dk gray (5Y 4/1) 

320 550 

550 560 

560 570 

570 580 

580 610 

610 630 

630 650 

650 750 

750 880 

880 910 

910 920 

920 940 

940 1,030 

1030 1,120 

1120 1,140 

1140 1,472 

Total Depth of Boring 1472 f:eet 
..;_;,.;..,;;;;.._-;.---------

Total Depth of Completed Well ..c2c..4'""'0'---------- Feet 

APNrrRS/Other 

Address 276 Mace Street 

City Chula Vista, CA 91911 Co~n!y _S_a_n_D_ie~g~o ____ _ 

Latitude R__ ~ 28.45 ··N Longitude<,;,1.17 """0"""3_,_ . ..:..14"".""0.,;;.6_,_,w 
Dea. Min. Sec.:1.: ,-·;/~.;;:., -~qea. Min. Sec. 

Datum NAD83 Decimal Lai:_·-----'--- Decimal l..:ong. __ __,;. __ 

wate1\·LeveI:and?tield:ot,comi>leted;weII;;:r;;\:;hl;;1;¥,;t;~ls·tJ/.;':;s;rtx-..,;;;:,, 

Depth to first water __________ (Feet below surface) 
Depth to Static 
Water Level ______ (Feet) Date Measured ______ _ 
Estimated Yield* ____ (GPM) Test Type _______ _ 
Test Length ______ (Hours) Total Drawdown ___ (Feet) 
*May not be representative of a well's Iona term vield. 

Depth from Borehole 
Type Material Wall Outside Screen Slot Size Depth from 

Surface Diameter 
Feet to Feet (Inches) 

0 60 22.00 Conductor 

60 100 13.00 

100 460 12.00 
460/1000 1000/1472 10.00/8.00 

0 

220 

220 Blank 

240 Screen 

IZI Geologic Log 
IZI Well Construction Diagram 
IZl Geophysical Log(s) 
D Soil/Water Chemical Analyses 

PVC Sch. 80 

PVC Sch. 80 

PVC Sch. 80 

IZI Other On file @ USGS- San Diego 
Attach additional information if it exists. 

DWR 188 REV. 1/2006 

Thickness Diameter Type if Any Surface Fill Description 
(Inches) (Inches) (Inches) Feet to Feet 

51 97 Filter Pack RMC #3 Sand 

194 266 Filter Pack RMC #3 Sand 

530 584 Filter Pack RMC#3 Sand 
926 985 Filter Pack RMC#3 Sand 

0.218 2.375 1399 1472 Filter Pack RMC#3 Sand 

0.218 2.375 Milled Slots 0.020 Bentonite All other depths 

I, the undersigned, certify that this report is complete and accurate to the best of my knowledge and belief 
Name Anthony Brown, Hydrolog1c Technician, U.S. Geological Survey 

Person, Firm o~;Vs~tlon 
4165 ~nruance Ro Suite 'll'IO San Diego CA _.9 ... 2..._1...,0..._1 ______ _ 

City State Zip 
Signed ---Y?-,£,&,// ~ 02/10/2009 Exempt- Federal Government 

C-57 Licjl'lsefl 'MlterWelllContractor Date Sianed C-57 License Number 

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 

Well Completion Report 
Page 5 of 5 Refer to Instruction Pamphlet 11 s .s Io, 2 1WI 2, 31 ~I 09 eo I s I 
Owner's Well Number SDOR #5 No. e0084925 

Date Work Began 11/06/2008 Date Work Ended 12/13/2008 

State Well Number/Site Number 
~~-,~1-~l~NI I I I I lwl 

Latitude Lon9itude 

Local Permit Agency County of San Djego Department of Environmental Health I I I I I I 
Permit Number LMON T106077 Pemiit Date 10/31/08 APN/TRS/Other 

~/..'1i~~?:'.~:t;~\'.::,.;1~.:r~:t:;~JJr·~"~·:;:.~.-1\~tt~~-._. ,GiOlogiC;tog·._.sftkJ~:· f,·.:,·"~:};~~!5~~\'·~t\h:t~;\\· :r., t ::'·>~;~?;:tfif~·,.?·Y}'::i,::~?/t(~!~1/.!ff.t/3/:i~J.'),Well}Owrier:iv:t(·-""~F~':/¾lt~f,,0,~t"'f1~t?.~1tJ.;tf:tY{'. 
Orientation ®Vertical O Horizontal OAngle Specify ____ 1 

Drilling Method Direct Rotary Drilling Fluid Bentonite mud 

;.t ~t~!~~~~f61~'.~f ~~(~~- ?\rJ;_:~~>;~~FJ/J~~b~i6it~1-~~:!rJj~~-1:t:~~-~lf Ji/"~i)-l;iti:i~~j}_~-;· 
0 10 Gravelly sand; m-vc sand w/ granules-sm pebbles; olive gray (SY 5/2) ',1, ,,,, :\.,, ,·' ,·,--•- <,,. •·.h1,,,,-0/2,, WeWl.ocat1onA<'j: ,~;/1\tlWJ:f, ;,,,.');,,.S 

10 20 Gravelly sand; m-vc sand w/ granules; grayish brown (2,5Y 5/2) 

20 30 Gravelly sand; m-vc sand w/ granules; II olive brown (2.5Y 5/4) 

30 40 Gravelly sand; m-vc sand w/ granules; dk yellowish brown (10YR 4/6) 

40 60 Gravel; granules-med pebbles; various colors 

60 70 Clayey silt; silt w/ clay; olive (5Y 4/3) 

70 80 Silty sandy gravel; granules•mad pebbles w/ vf.vc sand and silt; olive gray (5Y 412) 

80 200 Clayey sill; silt w/ clay and shell fragments; v dk gray (5Y 3/1) 

200 240 

240 320 

320 550 

550 560 

560 570 

570 580 

580 610 

610 630 

630 650 

650 750 

750 880 

880 910 

910 920 

920 940 

940 1,030 

1030 1,120 

1120 1,140 Sandy clay; clay w/ med-vc sand; It brownish gray (2,5Y 6/2) 

1140 1,472 Clayey silty sand; vf-vc sand w/ silt & 9'ay; grayish brown (2.5Y 5/2) 

Total Depth of Boring 1472 Feet 

Feet Total Depth of Completed Well _9_O _______ ~_ 

Depth from ,_Borehole Type Material Wall Outside 
Surface Diam·eter Thickness Diameter 

Feet to Feet Cinches) (Inches) (Inches) 

0 60 22.00 Conductor PVC Sch, 80 

60 100 13.00 

100 460 12.00 
460/1000 100011472 10,00/8,00 

0 70 Blank PVC Sch. 80 0.218 2.375 

70 90 Screen PVC Sch. 80 0.218 2.375 

Address 276 Mace Street 

City Chula Vista, CA 91911 cgtnty San Diego 

Latitude 32 35 28.45 N Longitude}.1L .... 0 .... 3~·-·..;.14,,:,,;.;:.0.,;;;6..:.:w 
~ ~ Sec: - •,Dea. Min. ;sec. 

Datum NAD83 Decimal Lat:_' _....;.·;;..''' __ ',··....;:~c;:...,;'. Decima,' tfong. ____ _ 

APN Book Pa~e ____ ....,.._,··Parcel • _ ....... ____ _ 

. Ranae 02w,~,. , •. • Section 23G6,:, Townshio 18S 

South 
Illustrate or describe distance of well from roads, buiklings, fences, 
rivers, etc. and attach a map. Uaa additional pep.er if necessary. 
Please be accurate and comalato. 

water:,1.::eve1;and'Yieldfotscon'101eted1_we11X?t,;;:r,{1~d'-'Viit~; ~i;·rt{i?t.i 
Depth to first water __________ (Feet below surface) 
Depth to Static 
Water Level ______ (Feet) Date Measured ______ _ 

Estimated Yield• ____ (GPM) Test Type _______ _ 

Test Length ______ (Hours) Total Drawdown ___ (Feet) 

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

Screen Slot Size Depth from 
Type if Any Surface Fili Description 

(Inches) Feet to Feet 
51 97 Filter Pack RMC #3 Sand 

194 266 Filter Pack RMC #3 Sand 

530 584 Filter Pack RMC#3 Sand 

926 985 Filter Pack RMC#3 Sand 
1399 1472 Filter Pack RMC #3 Sand 

Milled Slots 0.020 Bentonite All other depths 

IZl Geologic Log 
IZl Well Construction Diagram 
IZl Geophysical Log(s) 

I, the undersigned, certify that this report is complete and accurate to the best of my knowledge and belief 
Name Anthony Brown, Hydrolog1c Technician, U.S. Geological Survey 

D Soil/Water Chemical Analyses 
IZl Other On file @ USGS- San Diego 

Person, Finn)II' Corporation 
4165 Snruance Rllad Suite 200 San Diego CA .... 9:=2...,,1.:.0..,_1 ____ _ 

- nv __,/I City Sista Zip 
Signed VI b -- 02/10/2009 Exempt- Federal Government 

Attach additional lnfonnation ~ it exists, c,y iw:an ... o ,ra,ar wall Contractor Date Sianed C-57 License Number 
DWR 188 REV, 1/2006 IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM 



SITE I.D: 323528117031401-05 
STATION NAME: 0018S002W32G002-06s 
USGS SITE: 
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San Die o Ota River SDOR 
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Resistivity, In ohm• 
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Screened Interval 

.... I /, .~ .:.· IS■nd 

._ ___ _.jGrout 

COMPLETION DATE: 12/13/2008 
TOTAL DEPTH: 1472' 

ELL FINISH: VAULT 

.30 -15 0 15 
Spontaneous 
Potential, In 

mllllvolta 

30 0 200 400 
Gamma Ray 

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 Exce t #1: 2.0"X0.02" 
GROUT: PUREGOLD GROUT 30% SOLIDS SAND: RMC #3 
BOREHOLE DIA: 22': O' • 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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TOPOI map printed on 01/02/09 from "California. tpo" 
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117°04'00" W 117°03'00" W WGS84 117°02'00" W 
Q._____ ee---4 I MILE 

~11:AlfEET 9 ./j!! 1(11:) MET'ERS 

Mop created with TOPO!El @2003 National Geosre,phic (www.nat;;,nalgeogn,phic.com/topo) 

-30 -15 0 15 30 0 200 4UU ouu 
Resistivity, In ohm• I . . :, .~ .:.· 1sand Spontaneous Gamma Ray 

metera Potential, In 
I •' • IGrout mllllvolts 

DRILL TYPE: HYDRAULIC MUD ROTARY !DRILLER: USGS WESTERN REGION RESEARCH DRILLING UNIT 
CASING TYPE: SCHO. 80 PVC 20' SEC (#1: 3" #2-5: 2") I SCREEN TYPE: SCHD. 80 1.5"x0.02" SLOTS (Except #1: 2.0"X0.02"1 
GROUT: PUREGOLD GROUT ® 30% SOLIDS ISANO: RMC#3 
BOREHOLE DIA: 22': 0' - 60'; 13': 60' - 100'; 12': 100' • 460'· 1 0': 460' - 1000'; 8": 1000' • 14 72' 
SURFACE/CONDUCTOR CASING: 15": O' - 60' PVC BELL-ENO SOR35 

I 
I 





DUPLICATE 
WATER WELL DRILLERS REPORT Do Not Fill t-,, 

(S0<:tion1 7076, 7077, 707B, w.,., Codo} N ~ _ ~ 8 8 27,_ File Original, Duplicate ilnd Triplicate with the 
REGIONAL WATER POLLUTION 

CONTROL BOARD No----
,.,,.--w,rl •PJ>rop,1,1, 11umb,,) 

°' \ 1""'1..Tl7J""ll,.Yn .... -

( 2) LOCATION OF WELL: 
County S n1 Ow,Hf'~:S munber. if :,.ny-B 

R, F. D. 0!\!,, Jfo. ege ay Farms 

boa 101 6reeway & :1600' West 
1000• south on Dairy Mart Rd. 

(3) TYPE OF WORK (check): 
New well i Deepening D Reconditioning D Abandon 0 

Jf ab1md0Hme,,t, deJcribe material and Proced11re in Item l J. 

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

Domestic O Industrial O Municipal 0 
Irrigation Test Well O Other 0 

(6) CASING INSTALLED: 

□ Rotary 
Cable 
Dug Well ~ 

If gravel packed 

SINGLE O DOUBLE CJ Gage Diameter from to 
or 

F_ro_rn _ _:..:f•=-· '"-"----'f"'t. _ __,.;.D.;.;i•-=m;;... ___ w--'all _0_£_Bo_r_• ___ £_,. ____ fr. 

Siu of _a-ravel: 

- WJ..ltq 
(7)- PERFORATIONS: 
Typo of por!ot0tor aud 

Siu of pufontionr 2',t n X l/4 U 
P-erf. per row 118 

in. 

Row~ per fit . 

.. ,o es 

( 8) CONSTRUCTION: 
w., a •\ll'fa.ce :e::anita:ry .s:ea.l pro•idedJ D Ya D No To what deptl:i ft. 

We-re- any sr:rau Mal~ again.n: _pollo1:ion? D Yet D No H ya, note depth of stnu 

From !t, t-0 ft. 

Method of Sealing 

(9) WATER LE~LS: 
Deptl:i a.it which WHH ,.,~•-.fint fou.nd _ ft. 

StandiP,S le:ve-) befoie perforating ft. 

ft. 

(10) WELL TESTS:.-_.;. 

Yield, g■l./mln. witb . ft. draw down ait.c-:r hr$. 

Tcm_pcr:ature of To'Her Wu :a. ch-emEc.d anzlysis. made? D Yn D No 

(11) WELL LOG: 
Toul dept:h 

30 

6'1 
'70 

13 

" '10 
.. ee 

f.;J • - ..., u/ ~ 

State Well No . ..C.:..,:--~~-C:::--/.1'¥.--'.-----r-----

C) Other Well No. _________________________________________ _ 

ft. Depth of <Ompl<t<d well ft. 

.. 5andy Mu4 

.. Band & tlrffel 

.. Sand , ~a~el & Large Rook 
_.. 5a:m1 &. Gravel 

--MICRo~ 

Work stantd 1:51 • Completed 5 ,30 , 5 t r 9 
WELL DRILLW.,/.fA TEMENT:59 

Thi; -well -was drilled under my jurhdidion 1111,J this report is hut to the best of 
my /,11Q1Vledge and belief. 

~---------------------



~,. ~j~~~~:~WR WELL c'oMP0iEr'£~;rREPORT .... ! _.._l _0 
.... ~_R..,_i°-::-:SE:--',1,,..

0
N-!:~,:::-v,-,Jl-:-:-=-!':-:-DO~IN:::-:O-f-1_,.,F,--Ll(_L__,;~N-.l... -1-=1 

__L ~ /l Ji t [ / ti r / / / ST,',TE WELL NO.ISTATION NO. Page of _2_ a_ ,. ,·r o 11s rue m1 ""'JI , ,, 
Owner's Well Nn. u- 2,() No. e O\ OY 2,{p ,....I-, -1-1 -1-1 -,11 JI I I I I I I 0 

J / I / ,., 2 //' IJ I) L LIITITUOE LONGITUDt; 
Dutt' \.Vork Bl:%Ul r~+ - v d ' En<led ' ~ T-- ;:..z r 

Lnl'al l'n111it A~•l'ney Sa;() "D,e..qc ~½ ! \ \ I \ \ I \ \ \ \ \ I \ J ,., · 0 ~ APN/TRSIOTHER 
Pt>twit Nri. _____________ Permit Date ___________ _ 

1ur,,-r r _.....,,,t~1T."n 

ORIENTATION /,::::) _ ANGLE __ (SPECIFY) 

OEPTH FROM 
SURFACE 

Fl ID Fl. I 
I 

, , = dVCLL ½~l:J\llUN I ' 
---..-' ------------------1 A<ldre~Jil'-t. L-. ·-./.a...h vc:}.J..r-D !€ u,-J 

,--___,;'c=--=--=------=---.,,..----::,.........----1 Cih· .Ja.-11)) 1<_4Q I 

) 

J 

' 
J 

I 

j 

I 

l 

1 

' 
1 

I 

I 

I 

' 
/ 

I 

l 

J 

I 

I 

I 

I 

' 
I 

) 

1 

' 

---~;,~ ,..:
0 
:J.:::::.=-~=-.....3-.1,...::!:,.U-rrv...p.-c:,W!,.;e.:=::::;h""'--.l., .... rA_,,_-""-__ -I Co;mty SM °:i;ego 

---~'---------------------i AP;\/ Book l'ai;e ____ Pim:d -.,----------
---..;.'---------------------i Township JW TI.,u~e 2...Jd_sec:tion .,.JI.._ _______ _ 
__ .....,;1 ___________________ --1 Latitnde3Z J 33 1 B: i-.DATH Longitude I I 77 ::"2. 1 /8 wm 

OEG. MIN. sec. • 0 DEG. MIK sec. 
LOCATION SKETCH • ACTIVITY (L) -

___ 2,1 ____________________ ..t-" _______ NORTH ---------1 KNEW WELL 

' I 

t;; 
w 

MOOlflCATIONIF!EPAIR 

- Deepen 
- Olhor (Spaoify) 

- 11ESTROY {Oe•orlbo 
Protedurns and Ma rao·a.ts 
!Jnaor "GEOI.OGIC LOG") 

PLA:-1::-IED USES (::::.) 
WATER SUPPL y 

_.... Ooma:istic. .- P1,,11Jli:. 
- !rdgallon _ Industrial 

t;; ' 
---~---------------,---------13: i1j MONITORING ~ 

----r---------------------1--------- SOUTH--------1 

TEST WE:LL _ 

CATHODIC PADTECTIDN _ 

HEAT EXC~ANGE _ 

OIAE:CT PUSH _ 

INJECTION __ 

VAPOR EXTRACTION_ 

SPARG!NG _ 

REt.4EDIATIDN _ 

DTHERISPECIFl') _ 

.I 

111,.,ln,t,• 11r Jk.,,.,,J,,, m,tmwc ,f \\',,// fmm Rowk, 9ul/lil11~,. 
F.,H1,1; Rii.'l'"· d1: mu/ 11ll/ld1 n mdp. V«' mMi,'lr11,1J 1111iwr if 
,wcr.,wy. PLEAS£ IIE ACCURATE i.· COMPLETE. 

WAl'ER LEVEL & YIELD O:F COMPLET'ED WELi, 

DEPTH TO FIRST WATER --1.5,_ (Fl.) BELOW SURFACE 

DEPTH OF STATIC 
WATl:R LEVE!. _____ (Fl.) & DATE MEASURED ________ _ 

TOTAL Df.PT!l OF llOltlI\'C: 3D W,•et) 

TflT.\1. J)f.l'Til OF CtnlPLETED \\'ELL "2fJ 

E6Tll.!ATED YIELD • (ClPM) & TEST TYPF't:_ ________ _ 

TEST LENGTii ___ (Hr>.) TOTAL DAAWDOW",,_ ___ jFI.) 

• 1Wr1y 11ot be rtpmmt11th-1 11f II will'.( /on,(f•te1w yield. 

DEPTH BORE· 
CASING (S) 

fRDM SURFACE HOLE TYPE(..,) 
DEPTH ANN\JLAI\ \lATERIAL 

FROM SURFACE TYPE 
DIA. "' z "' f 14ATERIAL/ INTERNAL GAUGE SLOT SIZE 

(Inches) 5 ~ i§~ ii: GRADE 01AMETT:R OR WALL JF ANY 
Fl. to Fl. 

"' 1;l 0~ ~ (Inches} THICKNESS (lrches) 

CE- BEN, 
MENT TONffE FILL FILTER PACK 

Fj, lo Fl. 
(.., I (TYPE/SIZE) (..,) (.., l 

/') ' In /0 1--' :\'VC, L.f =e.1-t 'f-D --. 0 I Lf, v 
/0 ,,~n 10 L,. PvC L{ <:::rH- 1./n ,f'>W L( ; _--=,- v c;.l,.;.p:J:, 

I --=,.- ' 3(') ..- ..fl..~ 
I ' 

r 

I J 

;:====-==-=--:A~TMT~A:°rcin~1tiiJE~Nr,'T~S~1-=J~)~==:::::;:--;::::===========~r.cHir·Ril'Tri1iFii1csi·uri1:co~:-.7siir~ATTEE1'M1£ENNT~-==========::: 
./ I, the undersign2-ed, certify tnat \his report ls comp)ele and accurate lo lhe besl at my knowledge and belle!. 

..:£.. Geologic Log '7":) /l: /) ~ 
.~ell Construction Diagram NAME rL-" f::fJ 'If!.:'(?_"'• \,A_J ?AJ~ ~ LO~. 

{l'ERSON. FIRM, on CORPORATION) (TYPED OR PRiHIED) . • 
,_ Geophysical Log(s) , r-- \ Q 

- Soi!/Wa\erC~mica\Ana\yses \Z..l2. Q.e;r As;H All6'. 'HJu.r..7L~ I (;A { e.ss / 
~Olher ~I :::t:-e.. MAf ADDR!:SS ' > CITY STATE ZIP 

ATTACH AOD/TIONAL /Nl'ORMATJON, JF IT EXISTS, Signe,! WE~!NE ~-;U0::Cf:( ~~~~ 
lF ADDITIONAL SPACE !S NEEDED, USE NEXT C0NSECUTI~ELY NUMBERED f'ORM 



~NorthShore Engineering, Inc. eot o'I Zto 
Logged by: Aaron Hill Drilling Co.: BC2 Well No.: B-20 
Location: 314 East San Ysidro Blvd. Drilling Method: Hollow Stem Auger Well Casing Dimension: 10-ft of 4" SCH 40 PVC 

Project No.: NS-02-1100 Depth to First Saturation: 15 feet Well Screen: 20-ft of 4" SCH 40 Slotted PVC Casing 

Date Drilled: November 4, 2003 Total Depth: 30 feet Boring Dimension: 10" O.D. 

PID Blow 
Depth (ft.) (ppm) Counts 

0 

-5 

11 4-1'\.12 

-15 
376 7-10-11 

0.1 5-9-12 
-20 

Lithologic Description 

Asphalt 

ML - Clayey Silt, brown, 
very stiff, moist 

Lithology Well Design 

. . . . . . . . 
. .. . . . . . . . . . . . 

• II- • .. ... . .. . . 
• • '.1----1 

-:-:-J=---------1" :-:-
•.• ;• -====-· ....... 
• • •1---1• •• . ·.·. -·---- ....... 
• • t=:==I.·.·. . . --- .. 

1-------------I l?'-',,....,....'r-','"'7-1 : • :-:,..--------1:.:.: 
CL - Silty Clay, brown, very . •• •. -_--=."::. . •. •. 

'ff 1· • • ot-----1 ' • st1 , s tghtly moist •. •. •,-----1:.:.: .. --- .. ·.·.·---1·.·.· ... --·· .. . ·.·.. -- .. ·.·. 

Cement 

· Bentonite 
Chips 

• • • ~ • .:::::::= • • • • • -Sand Pack 
•:-:• ---•····· •• ·E==l· •• 
:-.: . :---,:. :-: . . . . . . . . .. . . . . 

Depth (ft.) 

0 

-5 

-10 

-15 

-20 

-25 
• .. •.• ·.·.· 

61 .4 11 •15•20 ft-S-M--S-i-lty_S_a_n_d_, 1-ig_h_t ----1 f-+--+-f'-r-+--1 :,:,: • :,:-: 

brown, dense, wett ·: ·: • •·: ·: • -25 
medium ... grained : ·: ·: : <-: 

.. ·.·. ..,.... .·.·. 

-30 

ilt • II • 

:::::1==::J•:11:• 
11-----------1,_.__,_,'--'--'--I I I I • •• 

Refusal at 30 feet , ·, '. ==-:-:- . •. •. ,___ __ ____, ,___ __ __, 
-30 

!Approved by Charlie Wyatt, P.E.I 

.I 
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APPROXIMATE GRAPHIC SCALE 

, (FEET) 

• 
NorthShore Engineering, Inc. 
2551 STATE STREtT, SUITE 226 

°=';?P CARl.3BA0, Cl.. TEIJ (760) 729-9423 
<======= 92008 FAX, (760) 729-9'25 

l-OCA'!IOH: 314 EAST SAN YSIDRO BLVD. 
SAN DIEGO CALIFORNIA 

PRDJCCT WANAG£fl: 

D-Al't1 

B-7 

+ 0NW-2 

' B-5 

LEGEND: 

B-6 
+, 

I 
I 

I 

I 
I 

/. 

eoto'IZh 

8-J + EXISTING GROUNDWATER MONITORING WELL 

B-2 + ABANDONED GROUNDWATER WELL 

RW-l+ ABANDONED GROUNDWATER RECOVERY WELL 

NW-1 0 NESTED WELL LOCATION 

SITE PLAN 

BILL LANTZ NS-D2-110O 

FEBRUARY 2004 
FIOURE: 

2 



•ORIGINA1 
File with DWR 

-Cl' of lnt.-nt No _2 __ 5 __ 0'"""""J .... J __ 8~---­
Loc:il i'<'rmit No or D.ite W91968 

STATE 01" CALIFORNIA 

Tl-iE RESOURCES AGENCY 

DEPARTMENT OF WATER RESOURCES 

WATER WELL DRILLERS REPORT 

Do not Jill in 

No. 336128 
State w,.11 No ________ _ 

Other W,•ll N,, MW ..... ,,_.,l ______ _ 

'12)_:_WELL LOG. Total drpth 265 It Compl .. ted depth250 ft 

:~Jfi" •. to ft Formation (OC'scrobe bj ~,lor, charact..r, size or materi"I) 

0 -80 MODERATE, YELLOWISH BROWN 
(2) LOCATION OF WELL (See instructions): ( 1 0YR 5 / 4) , DRY, MEDIUM 
Count) SAN DIEGO Owner, Wrll Numlx·r -----+-------TO=-=:-=-:co=-=:ARS=-=_E_S_AND ___ (;:_S_P--=.)_W_I_T_B __ 
W,•11 address ,f difft'rt'nl from alx>Vt' ----------------1----=-=---=-e=--C_O_B_B_LE __ s _____________ _ 
Tnwn,hir 18S Range 2W St>(•tinn _....,,2,._4.,,___--4-__ 8_0_-_8_5_---"B;;;..;E~C-=OME==S---"==S'-'T"-"-....;;:F....,,I::.aNE=:.....:S:a.:I~L=-=TYa.=.._ 

• .. =-===-=-===TE=L=Y'---t------=-=-----=--=-=-SAND~=--~=--"'"""<:------:--:---
85 -110 BE SAND SC 

MOIST FINE 
(3) TYPE OF WORK 

New Well XJ l)t'('p;'Iling D ~__::2:;.J:::.....:7_-=~=--=::J;..::i;..L..-=.==--=-==.:=c.L..~S:.::l:.:L=T'--~ML=L 
Reamstruct,on 

Recond1tiom11g 

Horizontal Well 

Dt-------'--->~--.....,.+----------------o,__ _______ ....._.. __________________ _ 
SEE ATTACHED □ f-----.A.----------'~---hs)---~-,,L;,----------

Destruct1on D (Dt'S<·r,be 
destruclmn mat<'rials an,l pro-
~'ftlures in Item J 2) ~-:,.,....:..,._~_.,.,. ___ ___,.,..,.,_..::.,..,..,.......:=----'-,-'----------

(5) EQUIPMENT 

Rota') ~ 
C.oble 

From 
ft. 

0.5 

(9) WELL SEAL: 
Wauurfare ._.mtary ...al pn:w1d,,:P Yes IX Nu D If}•-<, tod,-ptl, ;i 18 ft 

W,-,,. Jlula st'al..d agamsl pollution? y.,. [X No D Interval ______ h 

Method of ,ta[mg 

(IO) WATER LEVELS: 
Work ,tartt'<I 2 4 MAY ! 9ll.. Compl.-t.-d 2 6 ,TUNE 1!8.L 
WELL DRILLER'S STATEMENT 

O..p1h of first waler. 11 lno-..n NOTKNQNN ft 
210 This wdl u'as dri/1,•d uncfrr "''J 1urnlll1chon and, th~l report 1$ /rm' lo th,• 

Standing levd after ,.,,.11 rompld,on ft best of my l.:nJr'/,•d~e and ht•/w Y . 
(ll) WELL TESTS: ''i Sign.-d ~-~ ~~ 
Was ,.,-II tr<t made? Y,-, D No IJ - If Y"'- by whom?--~---- (Wdwnfu.rj 

.,...,ft,-,! Pump D 11.uler D Airlift D NAME A & R DRILLING, INC. 
·•h lo wat.-r at ,tarl of 1,...1 __ fl At end of t"'t ____ It __ (f<e,,.,n.l1WJ°' rorporahonl(!}pe<l or pnnt..d) 

Dt<eharg,- ___ ga.l/mmafter ___ hourl Wat.-rt.-mperatun" ___ _.Addrt'S.S 1210 EAST 7.~ RD STREET« SUITE 319 
Ch..mwalanalymmad,-? Y"" ~ No D lly..._hywhom? _______ -tCily CARSON ZIP 90745 
Waseleclnclog made Yes O No XJ II Y"'- allachcopylothart'porl Licen§(' No 492082 [)jt,• nf tins n·por6 AUGUST 1991 
DWR HNI (REV. 12--, 

JF ADDITIONAL SPACE IS NEEDED. USE NEXT CONSECUTIVELY NUMBERED FORM 
'6 96355 
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PROJECT[> JACK 3014 • PROJECT NUMBER[> A901924A 

LOGGED BY[> C. HILL/P. ROBERTS -=--
APPLIKD 

START DATE [> 24 May 1991 

CHECKED BY [> 
GEOSCIENCES 

COMPLETION DATE [> 26 June 1991 INC. 
- I DRILLING CO~{P ANY GROUND SURFACE ELEVATION DATUM (FT-MSL) [> [> LAYNE/A & R DRILLING 

DRILLING EQUIPMEST [> FAILING F- 10 W /8-INCH HOLLOW STEM AUGERS/CME 75 ROT ARY RIG 

BORING DEPTH {FT) t> 265.0 I WELL DEPTH (FT) t> 2S0 WATER DEPTH (FT)-Jnitial: Completion: 210.0 

WELL MATERIALS [> SCHEDULE 80 PVC W /0.02 SLOT WELL SCREEN INTERVAL (FT) [> 220 TO 250 

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

BACKFILL MATERIAL[> #3 SAND, BENTONITE, AND CEMENT 
.... 

.... LITHOLOGY I- :c SAMPLE 
I- ~ 

II.. 
II.. IL .., ..., 

0 .J 0 >-
H .J 0 ([ Ir Ir COMMENTS X X IA.I :) IA.I Ill liJ 

I- DESCRIPTION II.. :J 3 a 5x a. m 
II.. ([ 0 

' >- I: 
liJ Ir ~ I: 0 I- :J 
a Cl :) IA.I z 

a Ir 
0 -- Moderate yellowi.Jb brown (10 YR 5/4), dry, - ,• - - - ...:... .. 

- - medium to coane SAND (SP) with cobble.. -~ .. ·, 
- - - '• 

-- - •· .. 
- - - ...:. 
-- -
- - - ~ -- -

5 - - - -. 
-- -- - - ""'.' -- --· 

- - - ...:. 
-- -- - - ~· -- - : 
- - - --

10 - - - -- _,...: 
-- - ~. - --- - :-' 

-- - •' • I I 

- - - -··. I I - - ' 
I 

·.·-·. I - - - - .·' I -- _ ... 
' 

I 

15 - - - ....:._•. I I 

,_ ,• I I - :. ,· I ' -- - ~•:·l ' - - .. I I 

- - - • : .. / •• • " j 

• ' 
I 

-- - -· ,.·' - - - 7.· .. :.:: -- -- - - ,._.,,.•I 
.• , .• I -- - . 

20 - - - • . I 

~,'.•·I -- - ,' I 

- - - ~-• .. ·I 

-- -:: ·.-:-· : - - - - -: . -- - • I 

- - - ~ • I 
••I 

-- -- - -
• • • I 

:--'' :-·. I 

--· -~ ·.' l . 
25 -- - i,._-·: J I 

-~·-. ' ' -- ~-~>:: ' -- - l 

-- - ' -- - ~.-.,: I ' _,_ .:.._:·:··: 
I 
I -- - ~:::-: ~ ' _,_ I -- - .: .. :.: .... I 

·=•,.· I I -- - •• .•; I I 

30 
BORlNG DESIGNATION 

BORING LOG 
PAGE NUMBER FIGURE NUMBER 

MW1 1 OF 7 a 



PROJECT [) JACK 3014 

,.. 
I­
IL ..,, 

I: 
I­
IL 

~ 

LITHOLOGY 

DESCRIPTION 

.J 

.J 
0 ILi 
H 3 :c 
IL 
(C 
a: 
Cl 

~¾l2 
PROJECT NUMBER I> A901924A 

"" 
SAMPLE 

... :c 
IL z IL ::J 

0 
.... 

0 (C ► COMMENTS ::> a: a: 3 0 ILi ILi ILi 0 

' 6>< IL GI .J :c ► :c II ::> u ... ::J 
0 ILi z 

a: 

30--t---------------------1~--11 ..... +-+--+--+--+----+--------------1 

35 

40 

45 

so 

55 

60 

65 

10-------------------------'---.....i .... i...i.-...... _....,,_....,, ___________________ .... 

BORING DESIGNATION 

MW1 BORING LOG 
PAGE NUMBER 

2 Of 7 
FIGURE NUMBER 

b 



P,ROJECT t> JACK 3014 

,.. 
I­
IL .... 
I: 
~ 
Q. 
w 
0 

LITHOLOGY 

DESCRIPTION 

.J 
(J 

.J w 
H 
:z:: 

3 

IL 
(t 
IE 
Cl 

"!>"'¼>l 2. 2, 
PROJECT NUMBER £> A901924A 

,.. SAMPLE 
I- :c 
z IL 
:l IL 
0 

.... 
0 (I ► COMMENTS j II II 3 0 w ILi w 0 

' ~~ Q. m .J :c ► :c II j u I- :l 
0 ILi z 

II 

7D~---------------------1~_,...,..+-+--+--+--+----+---------------I 
Soil become, moi,t, more clayey, fewer cobbln 

75 

Became moi,t, fine silty SAND (SM) 

T Became clayey SAND (SC) 

t 
-t ~i 
l 
+ .. i 

100 i 
t 

105 

BORING DESIGNATION 

MW1 BORING LOG 
PAGE NUMBER 

3 OF 7 
FIGt-aE NUMBER 

C 



P.ROJECT t> JACK 3014 

.... 
I­
IL .., 

l: 
I­
Q. 
w 
0 

LITHOLOQY 

DESCRIPTION 

..J 

..J u w 
M :I 
l: 
Q. 
4: 
I[ 
C, 

PROJECT NUMBER t> A901924A 

.... SAMPLE: 
I- :r: 
z Q. 
:, Q. 

0 
.., 

u 4: ► COMMENTS :, I[ I[ 
3 0 Ill w w 0 

' gx Q. m ..J :r: ► .r m :, u I- :, 
0 ~- z 

110--+--------------------1~ ................. -+--+----l~--+--~-------------t 

115 

120 

125 

ISO 

155 

140 

14.5 

Dark yellowish oranie, moist, fine SAND (SP) 
Became cobbly 

150---'----------------,-----.......... ...__..__...__.....,._..__ __ ..._ ___________ --I 
BORING DESIGNATION 

MWl BORING LOG 
PAGE NUMBER 

4 OF 7 
FIGURE NUMBER 

d 



PfWJECT [> JACK 3014 

,.. 
I­
IL ...,, 

I: 
l­a. 
w 
C 

LITHOLOGY. 

DESCRIPTION 

.J 

.J u w 
1-4 :3 
I: a. 
<C 
0: 
Cl 

~"¼,\2,~ 

PROJECT NUMBER I> A901924A 

... SAMPLE 
I- z: 
z a. 
:::) a. 
0 

..., 
u <C ► COMMENTS ::> 0: 0: 3 0 w Ill Ill 0 

' 5x a. m .J z: ► I: m :::> u I- :::) 
0 Ill z 

0: 

150-+--------------------11---+ ............ --+--+--+--+----+--------------1 

155 

160 

165 

170 

175 

180 

185 
Became s:ravelly 

190--------------------........................ _...__...__ ..... _.._ _______________ __ 

BORING DESIGNATION 

MW1 BORING LOG 
PAGE NUMBER 

5 OF7 
FIGURE NUMBER 

e 



P~OJECT C> JACK 3014 PROJECT NUMBER I> A901924A 
' 

LITHOLOGY ,.. SAMPLE ,.. ... z:: 
I- a. 
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,, 
APPLIED GEOSCIENCES INC. 
5505-Morehouse Drive, Suite 230 
South Sorrento Plaza 
San Diego, CA 92121 

A., (619) 558-0600 
W' FAX (619) 558-7180 

8 August 1991 
A901924A 

site Assessment and Mitigation 
Environmental Health Services (HMMD) 
P.O. Box 85261 
San Diego, California 92138-5261 

Attn1 

SUBJBC'1'1 

Dear 

30 DA'I UPOR'I COHCBRIIIIIQ DRILLIHG AIID COBS'IRUC'l'IOH OJ' 
WBLLS AT TD ltORTJIBAB'r COIUIBR OJ' Ilt'l'BRB'l'A'l'B 805 DD 
PALK AVBIIUB, CHULA VISTA, CALil'ORIIIA 

• • 

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 GE0SCIENCES INC. 

0-vj /-: C:L& 
Craig L. Carlisle 
Senior Project Hyclrogeologist 

CC: File A901924A 

Engineering Geology and Hazardous Materials Consultants 



7;~. *The fr~- Adobe Rea:r may-b~ used to v;ew and co~plete this for:. However, software must be purchased to complete, save, and reuse a saved form. 

File Original with DWR J 95 02 LJOi State of California 

1 Well Completion Report 
·•<{<DWRUse'.Onl - Do'N6ffill'ln'iYWJ'1: ., 

I I I I Page 1 of ____ Refer to Instruction Pamphlet _____ S_ta_t_e_W ..... e_ll~Number/Site Number 
Owner's Well Number URS-MW07 No, e0108070 

I I IN I I I I \w\ 
Date Work Began 03/02/2010 Date Work Ended ~3~/3=/=20...,1 .... 0....._ ___ _ Latitude Lon9itude 
Local Permit Agency San Diego County Department of Environmental Health 
Permit Number LMON 106922 -- -Permit Date 2/2/10 APN/TRS/Other 

~¥+'fi''Y2iLu . ,_\%,.i.ii'.'.GeologicLog .::HJ§'l::!f'fi:1'1 ::?r,. • ... ··?! .•.. ?:;/ ~:Is 
Orientation ®Vertical O Horizontal OAngle Specify ____ 1 

Drilling Method Hollow Stem Auger Drilling Fluid 

r0:[)_epth from Sllrfaq~.;;;22~· . ·•. Descriptl[ri!~{t0• ;::SiifiE:t • •· 
J;;{{': Feet ito. : , Fee~ : . Describe material, afaiii'.°siie;;colorfi~t2~(t?? i:'. 

0 7 Yellowish brown, Silt with fine Sand (MU, moist ~ fr 

7 33 Gray, fine to coarse Sand (SW), moist Address 245 Calle Primera -,\1'.t-. 
City San Diego County ..;Sc.,;;a;.;..n;....;D;_;i.;;;.eg.,_o;;,__ ___ _ 

Latitude Dea. Min. Sec,<:~:; N t~~~~,'.tud~t· •• ~ea. Mi~;,;\!;;;)~Sec. w 
Datum NAD83 D,ecimal Lat'.32.5514239 DecimaLLong. -117.0469 

APN Book \f:'~age :"f ,tfhParce1((666-371 ~6f:oo 
Township R~~~~" '.,,ilil~" Section 1 > ;:•i 

>~,,:~·t~tt~~tio11~~-~~t.,ct:i*" -~iL ,. •'.~1\ctivityl;i: ·:: . . ~.:l 
'ISketcti must tie drawn bv.hand after form i,s orin~r @ Ne:,y Well 

North ·::: ,Q Modification/Repair 

·' .... ;:\.,;:;. '?:!, ,,;;Ji;F '" _ ,:v g g~he~ren 

SEE ATTACHED SITE PLAN i'.Q Destroy -----
FOR WELL LOCATIONS .,.,.ii• Describe procedures and materials 

:,::v under MGEOLOGIC LOG" 

L' jl'" Depth to first water 15 (Feet below surface) 
"" Depth to Static 

::!•::e,:;1;, ·••,:< ·" Water Level 15 (Feet) Date Measured 03/09/2010 
·-,--:iv~ 

Total Depth of_Bqririg •·_,3_3 ____ J __ ;, .. , __ .. ----,-------·Feet 

Total Depth oft5ompleted Well _3;..0;;._:\_t_;;;;,_il_>_:...'r"";1t'--!f-y"""""~-•i·_\'"'>.;;.... Feet 

Estimated Yield* ____ (GPM) Test Type _______ _ 

Depth from 
Surface 

Feet to Feet 
0 10 

10 30 

·,;E!orehole ,, .. ,.E/t;pe 
Diameter/.\:;. 
(Inches) • 

10 

10 

D Geologic Log 
D Well Construction Diagram 
D Geophysical Log(s) 
D Soil/Water Chemical Analyses 

PVC Sch, 40 

IZl Other Well Location Site Plan 
Attach additional information if it exists. 
DWR 188 REV·. 1/2006 

Test Length ______ (Hours) Total Drawdown ___ (Feet) 

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

Wall Outside 
Thickness Diameter 

(Inches) (Inches) 
0.25 4.5 

0.25 4.5 

Screen 
Type 

Milled Slots 

Slot Size 
if Any 

(Inches) 

0.010 

Depth from 
Surface Fill Description 

Feet to Feet 
0 3 Cement Concrete 

3 5 Bentonite Cement/Bentonite 

5 8 Bentonite Chips 

8 30 Filter Pack #2/12 Sand 

30 33 Fill Native Soil 

I, the undijr§igned, certify that this r~ort is comolete and accurate to the best of my knowledge and belief 
Name \N ur ,,~ 1) 1Ul'T1 ~ ,r :,A ii::: 1 L • 

=7 _, Pe-~Jlrm or Corporation • ./ 
~"7.''.:.. - .I r.f\vA-Hv.,I1:\, \vlQr:J:TAdn,e. CA ~\It.,~ 

/ (/ / Address ' City 

Signedb: /t.j _V~-~;;;:i~~~~---- :3-/z..il ID 
- C-57 • .. ell Contractor Date Sidned C-57 License Number 

State Zip 
:::ze;3o~b 

IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM 

04/05/10 •• 



LEGEND 
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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

Well Owner (must remain confidential pursuant to Water Code 13752) Planned Use and Activity
 Name  XXXXXXXXXXXXXXXXXXXX  Activity  Drill and Destroy
 Mailing Address  XXXXXXXXXXXXXXXXXXXX

 Planned Use  Destruction
 XXXXXXXXXXXXXXXXXXXX

 City  XXXXXXXXXXXXXXXXXXXX State  XX Zip  XXXXX

Well Location

 Address   APN  646-121-2900

Township  18 S City  Zip  County  San Diego
Range  01 W

 Latitude  32  33  54.5219 N Longitude  -116  57  1.6776 W
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  

Borehole Information Water Level and Yield of Completed Well
Depth to first water  (Feet below surface) Orientation  Vertical  Specify  
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

Test Length  (Hours) Total Drawdown  (feet)
 Total Depth of Completed Well   Feet *May not be representative of a well's long term yield.

Geologic Log - Free Form
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

17.5 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

Casings
Wall Outside Slot Size Casing Depth from Surface ScreenCasing Type Material Casings Specificatons Thickness Diameter if any Description# Feet to Feet Type(inches) (inches) (inches)

Annular Material

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: 

Borehole Specifications Certification Statement

Depth from I, 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
0 120.5 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

DWR Use Only
CSG # State Well Number Site Code Local Well Number

N W

Latitude Deg/Min/Sec Longitude Deg/Min/Sec

TRS:

APN:

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

I 
-

I I I I I 
I I I I I 

I I I I I I I 11 I I I I I I I I 



DUPLICATE 
F::e Origi11u,, Dupli··.:e and Iriplical, wi1h the 
DIVISION OF w· « RESOURCES 
P. 0, BOX 10/9 
SACRAMENTO 5, CALIFORNIA 

STATE OF CALIFORNIA 
DEPARTMENT OF PUBLIC WORKS 

DIVISION OF ~NATER RESOURCES 
3 7 - ;;_ :~:: i :'~i 

SHEET 1 

WATER WELL DRILLERS REPORT 
State We~~;:__;!{J1¾__7¥ __ 3~_/-t / 
Other Well No~-----·······-------

(I) 

Ov·---· 
Na 
Ad 

(5) Welllog: 
Total depth of welL.8.'Z_(J _______ .ft. 

Depth From Ground Surface 

_____ QtiQ ________ ft. w ___ B!?~J_ ________ .ft. 

H U 

,, JJ- )J 

,, u n 

(2) 

(4) 

Region ___________ ,. _____ q ------•oe••·----

Proposed use or uses (check): 
Domestic D Municipal 
Irrigation [zl Industrial 
Domestic and Test well 

Irrigation D 

(3) 

□ 

Equipment used 
(check): 

□ 
□ 

Rotary D 
__ Cable it] 

;;,),.Dug well D 
Other ------------------------------------------- Other ___________________ _ 

Type of work (check): 
New well RJ Reconditioning of well D 
Deepening existing well t:] 

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, soft, hard, brittle). 

CONFI0ENTJ.A.L NOT 
FOR PUBLIC RELEASE MICAOFILPi1Z~ 

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

( 6) Casing left in well: 
LENGTH 

FT. 
DIAMETER 

INCHES 
SINGLE, DOUBLE. WELDED. 

OTHER 

Ty-pe and size of shoe or well ring ___________ Welded joints___:lij. Yes 

6;, ~- &.'i ;1"-~ :~/74::~:. & I 
□ .W.R. FORM NO. 246 ,.,t 

0 No 

LBS. PER FOOT OR 
GAGE OF CASING 

------- ·--1-l---J..Q-S .. 

SEATING BELOW 
GROUND SURFACE, FT. 

---------'187 ------·--·---------

---------------·------ ·-

23911 3-SO 40MI .:;1lJIN! .$PO 



Dl!PLICATE 
File Original, Duplicate and Triplicate with the 
D:·m,oN tlr WATER RESOURCES 

SHEET 2 

P. 0. BOX 1079 
SACRAMEN1·0 5, CALIFORNIA 

State We~~~L_iJ:l/L:~~'. ... :f_;Jf< / 
Other Well No .. ____________ .---·---- _ ·-

WATER WELL DRILLERS REPORT 
(Sections 7076, 7077, 7078, Water Cocle) 3 7-_::;..'... S f (> 

----------------------------------------1 Region·-------------.-------·'l_ _______________ ··--

(7) ~;;!0
:; t~:;~ra tor used ___ mil 1$ ~:·: . --------------·--------------- ... --·- .... --- ·-·-···--··--J-.t: .. ·::.?_· .... ::~-----· ....... ·----·· .--··-·--··--··· ................... . 

Perfora ted. ______ §~_Q_ ... -···----··--·-·-ft. to ____ ····---'Z~Q-····------··-----_f t. Hole size.-~/§~!-... ~.J~-~~-··------N o. of holes __ ····· .l~Q7 .., .. ··------··· .. 
------------------------------------ JJ ------------~---------------- --------- ,, ,, ,, •• , ·--------------------- ·-··~-------- ,, ,. ,,. ---~---------~--!:'.:~----------·. --

,., :JJ ,.,. 

(8) Water levels: (9) Well pumping test: 

(10) 

Depth at which water 

first encountered ...... ------·------·-···--""----------······--·ft. 
Depth to water 

before perforating ____ . ___ .4~Q-··--·-·-·-·······-···--·-·ft. 
Depth to water 

after per fora ting------···· 14.Q ... ---·-·---··------------f t. 
Note any change in water level while drilling 

····--·-------------------•-··------·------------- no--·-·····-----·--.--... _. 

General: 

Date of test----··-··•··--··----BY whom .. ·--------···----····----········-··""···----·--­
Depth to water when test started ---······-···Mtc~--~[···----.-···· __ ft. 

. . •·h.,.}" ! M"':"n 
G.P.M. at begmmng of test---·-------------------·---------·--····---·----·-------'--U-.,_-
Drawdown from standing leveL __________ ·---·---·-··-------·········-··-····--···-·····ft. 
G.P.M. at completion of test _________ ·-------·----·----··---------·-·----

Drawdown at completion of test ... ·---·-·-----·-·-··---·····--·-··-----·-·-··ft. 
Length of time tested---·-----··--- -----·-·····----··----
Temper at ure of water------····-···-·--····-·----------·-·-·· .. ·-· ... -----··-----... __ ... -· ___ _ 
Was gas present in water? D Yes D No 

Was well gravel packed? .... ________ t!.0.- .... 2·.:. ---·-·Size of rock ... --•-··-·-----··· ....... _., .. ---·---·---·Thickness of pack.·------······-·-------···------··-----·--
Was a surface sanitary seal provided) ____ no -·----.2~ .. ·---- ·-----·-·-·---------·-------.. ··········-·----····-·--··········-···-··--· .. -···-------······--·-··---··-·-------·-·--- .. 
Were any strata sealed against pollution? D Yes ~ No If yes, attach detailed description. -::z_._ 

Strata sealed ___ .--····----·----·------·----·------·--------··-·-·--.. ----------·--... ---·----.---· ...... ·-··---·. ·-·--·. -· .. ·--·· ...... ·---· ··--.. ····-· .. ·--· ... -... --· ........... ·-- . ·-·· ......... -· ·--
Was analysis made of water? 0 Yes il No If yes, attach copy. 
Was electric log made of well? D Yes 00 No If yes, attach copy. 

If well abandoned, was it plugged and sealed?.·····---·-·-·-----·····-·-·-·····---·····-··-··--·------·-------------·---··--·-------------···--·········-····-··--------· 
Method of plugging and sealing ....... -----···-··-·------·------·-·-···---·······-··---·-···--·-·---···--·--------··---·--····---·----··---------··-··-··--·-····---

( 11) Location: (12) Time of work: 

North 

1 MILE 

□ ,W.R. FORM No. 246 

Section No. ____ .3.3_·•·-·····-·-····-- _ 

Township .... __ l8~;:..-.. -····---·-·····­
Rangc_ ..... lJL ... ----····--­
Base & Meridian .. __ _f;1B------····-··~ 
Show location of well in Sec-

tion, thus ( X ) 
Distances to section lines from 

well, ~ or S---&o-60··~:ft. 
andeor #zWO-------·ft. 

Show location of nearest 
known well, thus (0) 

Distance to nearest known 

Work started datd3~2u.~51.Completed datefi~a~.51.--

Date of this report ___ _J_uJ...~.-~----·l9.5l--·-··-----·····-------· 

WELL DRILLER'S STATEMENT: 

This well was drilled under my j1irisdiction and thjs 
report is true to the best of my knowledge and belief. 

License No .... 8B.4B.5 ... Classification._!L5~---·-· 

.m.'1,. u.; "1,jlc-.c,t t,, ... '()rox 
WoJCU::-:;---~-•--....J!1.C1:1-!0 J -~•;_ .. '.:. • Dated .. _. ____ .J::UlY.-.. ~i..._ .. 1251. ........ , 19_····---

23972 3-50 40M CUIN SPO 



OWN3R_ 

PUMP NO. 

FIELD CHECK 01" W'~LL LOCATI.QlL 

-· DATE ______ 19_. 

-------
IY'iETJR NO. -------

LOCATE WELL WITH REFERENCE TO ROJ.DS AND RO.AD INTERSECTIONS: ALSO INDICATE 
DlS'.l.'ANCES AND DIREC1rIONS TO NEAttBt CI'l'IES OR TOWNS. 

··-··--·-·---"----------------------------------

/ 
___ _.,.l· 

/ 
/ 

......... __..--.,, -- ·····--···-,--·-·-···-·-··-.······· .. ····- ----·--- ---····· ······- ,., •. , .. , __ _ 

, I , 
( -' ' ' 

.,,.,, ·,) '_', 

CJ ,-
--y--· •. ('· 

,,, IJ;o-~-.. ~ ... -a•-- ~ - .s- ·--­

! ! ' -: 

l 
I 

i 
~! ,. 
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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 Ori~inal with DWR State of California DWR Use Onl - Do Not Fill In 

Well Completion Report 
Page 1 of Refer to Instruction Pamphlet 

Owner's Well Number -'-M'--'-W..;....-7;..________ No. e0201989 
Date Work Began 01/13/2014 Date Work Ended _.1.._/1'""'8~/2=0'-'1_.4 ___ _ 

Local Permit Agency County of San Diego 

State Well Number/Site Number 

===I ==1 ==I ======1 N=I I 1 1 
Latitude 

I IWI 
I I I I 

I I 
Longitude 

I I 
Permit Number LMWP 000820 Permit Date 1 /6/14 APN/TRS/Other 

Geoloaic Log 

t 
Well Owner 

~ Orientation ®Vertical OHorizontal 0Angle Specify 

Drilling Method Hollow Stem Au9er Drilling Fluid 

Depth from Surface Description 
Feet to Feet Describe material orain size color, etc 

-WELL DESTRUCTION Well Location 
Drill out 4" well to 31' and backfill with cement- Address 1902 Cactus Road Landfill 
bentonite grout. City Otal£ Mesa County San Die90 

Latitude N Longitude ____ __yv 
cioo"" ~ ~ Dea. Min. Sec. 

Datum Dec. Lat. Dec. Long. 

APN Book 646 Page 100 Parcel 75-76 

Township Ranae Section 

Location Sketch Activity 
(Sketch must be drawn bv hand after form is prtnted. l 0 NewWell 

North 0 Modification/Repair 
0 Deepen 
0 Other 

® Destroy 
Describe procedures and materials 
under -GEOLOGIC LOG" 

Planned Uses 
0 Water Supply 

D Domestic D Public 
in in □ Irrigation D Industrial 
~ "' LU 

0 Cathodic Protection 
0 Dewatering 
0 Heat Exchange 
0 Injection 
0 Monitoring 
0 Remediation 
0 Sparging 

South 
0 Test Well 

Illustrate or describe distance of well from roads, buildings, fences, 
0 Vapor Extraction 

rivers, etc. and attach a map. Use additional paper if necessary. 0 Other 
Please be accurate and com lete. 

Water 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 
Test Length (Hours) Total Drawdown ___ (Feet) 
*Mav not be representative of a well's lono term yield. 

Casinas Annular Material 
Depth from Borehole 

Type Material 
Wall Outside Screen Slot Size Depth from 

Surface Diameter Thickness Diameter Type if Any Surface Fill Description 
Feet to Feet !Inches) finches\ (Inches\ /Inches\ Feet to Feet 

0 31 Bentonite 

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

D Well Construction Diagram Name National EWP Inc 
Person, Firm or Corporation D Geophysical Log(s) 5566 AM-rJw Hiahwav Montclair CA 91763 

D Soil/Water Chemical Analyses 
!d/(/ 1AJd~N,lth l City State Zip 

IZl Other Site Map Signe - / 0 U'YUi., t1Wf 2/18/14 953646 
Attach additional information if it exists. C-57 Licensed Water Well Contractor Date Siiined C-57 License Number 
DWR 188 REV. 1/2006 IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM ·RECEIVED 

APR 2 £ 2014 
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I I I I I 
Attachments 

I I I I I I I 
Certification Statement 

ENVIRONMENTAL ENGINEER, 
COi'lSUL TING & CONSTRUCT 

D Geologic Log I, the undersigned, certify that this report is complete and accurate to the best of my knowledge and belief 
Name National EWP Inc D Well Construction Diagram 

Person, Firm or Corporation 
D Geophysical Log(s) 5566 A.KrJw Hiahwav Montclair 
D Soil/Water Chemical Analyses 

!d/(/ 1AJd~N.lth l City 

IZl Other Site Mag Signe - / 0 U'YUi., t1Wf 2/18/14 
Attach additional information if it exists. C-57 Licensed Water Well Contractor Date Siiined 
DWR 188 REV. 1/2006 IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM 

CA 91763 
State Zip 

953646 
C-57 License Number 

·RECEIVED 

APR 2 £ 2014 



ORIGINAL 

File with DWR 

STATE OF CALIFORNIA Do not fill in 
EP '?> o 1977.. THE RESOURCES AGENCY 

$ DEPARTMENT OF WATER RESOURCES No. 00929 
1oticc r f Intent No. ~ _.W_Qj-8 WATER WELL DRILLERS REPORT State Well i\"n. / 8 S /2 vJ-3 3 NrJL/-

1 
Other \\'ell Nn. _ ________ ____:.' ' 

(1) OWNER: ( 12) WELL LOG: Total clep~ft. Depth nf completed weldSQ_ft, 

Acldres~· _______ _ 

City ___ _ _____ _ 

~:}nh~OCAB~iN n°fe;oELL Owner's \Veil Ktm1ber 

\\"ell address if different frnm above San Ysidro - -------t---'-"""'-----=C.\...J _ _._.J..C~.LI---e...--------------------

Tuwnship 18 Range 2W Section;:;-;::;---3r3r::: ___ 1 ___ ~~--~-:!:-----::-7"sc'--°=-='-=""---'"---'"o.==.~-------- ----
D · t r .. c1 .1 c1 1 San Ysidro, a. 

1s ance r om nties, roa s. rm nm s, ences, etc·---- -----'---------j-- -~~---';:.'-';::-----:'::;~~~2'='------------------

(3) TYPE OF WORK: 
New \\'ell {3 Deepening O 
Reconstruction O i-------..........---------7';~----------------

WELL LOCATION SKETCH 

( 5) EQUIPMENT: 

Rotary B 
Cable O 

Other 0 

(7) CASING 

Steel Q[" 

From 
ft. 

0 
0 

(9) WELL SEAL: 

Heverse 

Air 

Hec:1mditionlng 

Ho rizontal \\'ell 

::::::~'.:~ 
lndustrial ~ 

t v\/ell 

Was surface sanitary seal provided? Yes 0( No O If yes, to depth_ 2.Q___ft. 

\Vere strata sealed against J!Ollution? 'To_s 0 
MeU10d of senlin CellleTI L, grOU L, 

( 10) WATER LEVELS: 

No [J{' Jnten,al _ ____ ft. 

Depth of first water, if kno,"-'l,~----------------,---~t. 

Standin,:! level after well completion ft . 

( 11) WELL TESTS: 
\Vas well test made? 
Type of test 

Yes Ex" 
Pump r:f 

No D If yes, b)' wh~~ x .Anderson 
Ba iler O Air lift Qt 

D epth to water at stnrt of test _ ___ ft. At encl of test ____ ft 

Discharge 75 gal / min alter ____ hours \Vater ternperature-bt±:Ht'xc----i 

Yes D 

Yes 0 

No~ If yes, by whom? ________ _, 

No Qr If yes, attach c:opy to this report 

Work started Complete 

This well 1ca fon <Jncl this repo,t is true to 
knowledge a, {'e_ 
SIGNED I • 

the best of mu 

( Well Driller) 

NAM,.:.E __ __,B..wE..,_Xu._.o.A,,_,Nw..D,_,_F:....,.RS.......,0 .... N....__.,.,C _,.,0 c.,.RP....__,.,__ ___ __ _ 
( Person, .firm, or corporation) ( Typed or printed) 

Addres s, _ _ __ '.'.)_,._,Q__,_.30 3 Cb ann e J Ed. 
c;1y ____ __._I ..... ,a ..... k..,.,_e~s ..... 1-· ~d ~e.,_,_, ~ G~a~ - -----Zip 92040 
License No. A 305739 DateofthisreportJul;y 19, 1977 

Chemical analysis made? 

~ electric log made? 

uWR 188 ( REV. 7-76 ) IF ADDITIONAL SPACE IS NEEDED. USE NEXT CONSECUTIVELY NUMBERED FORM 439!6-950 7-76 50M OUAO Q}r OSP 
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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 Ori9inal with DWR / t/ S D 2. W D I State of California DWR Use Onl - Do Not Fill In 

of 1 Well Completion Report 
Page 'I ____ Refer lo Instruction Pamphlet 
Owner's Well Number URS-MW08 No. e0131746 
Date Work Began 05/11/2011 Date Work Ended ... 5"'"/1.,_1'-'-/=2=0.,_11.,__ __ _ 

~I -I --l~s~lta_te_l _w~j-1~~,umrr/lSitel Nurb~r I I 

Latitude Lonjlitude 
\w\ 

Local Permit Agency San Diego County Department of Environmental Health 
Permit I\Jumber LMON107780 Permit Date 5/3/11 

I I I I I L I 
APN/TRS/Other 

I I 
Geologic Log Well Owner 

Orientation @Vertical 0 Horizontal 0Angle Specify 
Drilling Method Hollow Stem Au9er Drilling Fluid 
Depth from Surface Description 

Feet to Feet Describe material, arain 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 Diego County San Diego 

4 11 Light olive brown, fine to medium SAND (SP) Latitude N Longitude ______ ____yv ---------
medium dense, moist, trace. coarse sand, trace silt Dea. Min. Sec. Deo. 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 Ranqe Section 

15 20 Becomes very dark grayish brown, hard, Location Sketch Activity 

trace clay, trace mica 
(Sketch must be drawn bv hand after form is printed.) G) New Well 

North 0 Modification/Repair 
20 21 Becomes dark grayish brown, silt with fine sand, 0 Deepen 

very stiff, abundant mica OOther 

21 24 Dark grayish brown, Lean CLAY (CL), very stiff, 
SEE ATTACHED SITE PLAN 0 Destroy 
FOR WELL LOCATIONS Describe procedures and materials 

moist, trace silt, trace mica 
under "GEOLOGIC LOG" 

24 26 Grayish brown, fine to medium SAND (SP), dense Planned Uses 

moist, trace coarse sand, trace silt 0 Water Supply 

26 29 Light brownish gray, SAND (SW), dense, moist 
D Domestic D Public 

.; .; D Irrigation D Industrial ., "' trace silt s w 

29 31 Grayish brown, medium SAND (SP), dense, wet, 
0 Cathodic Protection 
0 Dewatering 

trace fine sand, trace silt 0 Heat Exchange 
31 38 Dark grayish brown, Fat CLAY (CH), hard, wet, 0 Injection 

trace mica, trace cobbles @ Monitoring 
0 Remediation 

38 40 Dark grayish brown, Silty fine SAND (SM), dense 0 Sparging 

wet, trace medium sand, abundant mica South 0 Test Well 

40 42 Light yellowish brown, SAND (SW), dense, wet Illustrate or describe dislance of weU from roads, buildings, fences, 
0 Vapor Extraction 

rivers, etc. and attach a map. Use additional paper if necessary. 0 Other 
trace silt, trace fine and coarse gravel 

Please be accurate and comolcte. 

Water 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 

Total Depth of Boring 42 Feet Estimated Yield • (GPM) Test Type 

Total Depth of Completed Well 39 Feet 
Test Length (Hours) Total Drawdown ___ (Feet) 
*Mav not be representative of a well's lonq term vield. 

Casings Annular Material 
Depth from Borehole 

Type Material Wall Outside Screen Slot Size Depth from 
Surface Diameter Thickness Diameter Type if Any Surface Fill Description 

Feet to Feet /Inches) /Inches) /Inches) /Inches) Feet to Feet 
0 19 10 Blank PVC Sch. 40 0.25 4.5 0 3 Cement Concrete 

19 39 10 Screen PVC Sch. 40 0.25 4.5 Milled Slots 0.010 3 14 Bentonite Bentonite Grout 
14 17 Bentonite Chips 
17 42 Filter Pack #2/12 Sand 

Attachments Certification Statement 
D Geologic Log I, the underrviE edd;t;:~if (I J1ha)ti tt is report is w~plttte and accurate to the best of my knowledge and belief 
D Well Construction Diagram Name W ~ l0t1 ' -~ 
[] Geophysical Log(s) GS"'=-he~·~w0'ff°wv. Mo,-nn..Atit CA ~,1 t,'J, 
D Soil/Water Chemical Analyses /"JJ/ A~ss 

City "'I"" I 
State Zip 

[Z] Other Well Location Site Plan Signed Wtr"- ?.B~~-:i,h 
Attach additional information if it exists. _.. C-~censed Water Well Contractor Date Signed C-57 License Number 
DWR 1138 REV. 1/2006 

.2?( ~G~IA 7-A-N ~, pe,o 
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EXPLANATION 
UR8-MW1J ♦ Monl1Dl1ng Well MW-22♦ MDnltortngWell~(RELLC) 

VW-2 e Fonner Va Uon (ExxonMobil) 
MW-27 ♦ MonJIDrfngr:; Extraction WoD (ExxonMDbU 
MW-2 A Monllari ell L.ocaUon(Shell) ) 

MW-10 ♦ Monltort ng Well LocaUon (Chevron) 
' ... '' "" WoU L.ocaUon (78) 

llel11oyed MonltoringWoU 
MIOBll'GWOII 

* Paulve~ mer Placed In wan 

I 
URS 

SITE PLAN 

15302841 Date: 

:S"NYSIDRO 
oGO, CM.IFORNIA 

Figure: 

2 
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Groundwater Observation Point, Consi st ing of 
Wells o1nd Surface Water Exposures. Appro.-:imat~ 
Groundwater Elevation, NAV088 Shown at Right . 

Data Sources: 

o CA DWR Wel l Completion Reports, 1951 - Present 

o fxam1natfon of Historical ilnd Current Aeria l Photography 

o USGS Multlple Completion Monitor Wel ls at Bou ndary 
Waters and Otay Rlver 

o Geocon, Inc. 2000 Geotechniccil Report for lntermodal Transfer Station 
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Base Map Image is USGS 2014 Lidar, Ground Ret urn, 
Obtained from NOAA Digital Coast 

PLATE 1 
Map Summarizing Groundwater 
Observation Points for Estimating 
Groundwater Conditions Affecting 
Southwest Village Area, Otay Mesa 
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• 42 
Groundwater Observation Point, Consisting of 

Wel ls and Surface Water Exposures. Approximate 
Groundwater Elevation, NAVD88 Shown at Right . 

Data Sources: 

o CA DWR Wel l Completion Reports, 1951 - Present 

o Exam ination of Histor ica l and Current Aerial Photography 

o USGS Multip le Completion Monitor We ll s at Boundary 

Waters and Otay River 

o Geocon, Inc. 2000 Geotechnica l Report fo r lntermoda l Transfer Station 

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

Base Map Image is USGS 2014 Lidar, Ground Return, 

Obta ined from NOAA Digit al Coast . Elevat ions are 
NAVD88 

PLATE 2 
Map Summarizing Available Groundwater 
Observation Points Within and Closest 
To Landslide Areas for Estimating 
Groundwater Conditions Affecting 
Slope Stability, Southwest Village Area, Otay Mesa 



NOTE: 
Figure adapted from Geocon Inc Illustration 
Blue artwork is proposed village development 
And access road. 

FIGURE 1 
Location Map 
Southwest Village 
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K Years Before Present

Wet Interval, Site 1012

Sea Level Curve, reproduced from Reeder, et al, 2015

Wet Climate Interval, inferred from pollen analysis
Of ocean bottom sediment cores, CA Borderland.
Reproduced from Lyle, et al, 2010

FIGURE 3
Pleistocene Sea Level Curve
And Ocean Core Paleo 
Environment Analysis
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Groundwater Elevation Cross Section
Initial Assessment of Groundwater Conditions at the Southwest Village Site, Otay Mesa and Surrounding Areas, San Diego County

FIGURE 4SOURCE: Geocon
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Estimated Groundwater Elevation

Historical Groundwater Elevation

Recent Groundwater Elevation

Corehole or Groundwater Wells

Groundwater cross section through Geocon Landslide  A
Figure adapted from Draft Geocon cross section

Groundwater elevations shown for borings are NAVD88
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Outfa ll Flow Paths 
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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. Hydrology 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) 
 

 

Drainage 
Basin # 

Drainage 
Node # 

at Point of 
Interest 

Project 
Condition 

Tributary 
Area, 

A 
(acres) 

Time of 
Concentrati

on, 
Tc 

(minutes) 

100-year 
Flow Rates, 

Q100 
(cfs 1) 

 
Change 
in Area 

(ac) 

% Change 
in Peak 

Discharge 
(Pre to Post 
Detained) 

400 

499 Pre-project 188.9 15.4 244.1  
 

-8.7 

 
 

-32% 499 Post-project 180.2 14.9 243.8 

499 Post-Detained 180.2 27.8 165.1 

500 & 700 

799 Pre-project 176.3 22.9 184.5  
 

-3.9 

 
 

-1% 799 Post-project 172.4 10.9 312.4 

799 Post-Detained 172.4 22.22 181.93 

800 & 900 

999 Pre-project 83.5 16.7 103.8  
 

+1.4 

 
 

-16% 999 Post-project 84.9 12.0 141.4 

999 Post-Detained 84.9 22.92 86.83 

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 
Basin # 

Drainage 
Node # 

at Point of 
Interest 

Project 
Condition 

Precipitation 
(ac-ft) 

Runoff  
(ac-ft) 

Infiltration 
(ac-ft) 

 
% Change 
in Runoff  

 
% Change 

in 
Infiltration 

400 
499 Pre-project 149.9 30.7 120.5  

0.4% 
 

-7% 
499 Post-project 144.4 30.8 111.6 

500 & 
700 

799 Pre-project 139.9 25.6 113.7  
60% 

 
-22% 

799 Post-project 136.9 40.9 88.4 

800 & 
900 

999 Pre-project 66.3 13.3 53.4  
30% 

 
-14% 

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 



City of San Diego 
March 19, 2021 
Page 5 of 7 
 
 
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 
 

 
 
Basin 

ID 

 
 

Node 
# 

Average 
Annual 
Volume 

Storm Water 
Infiltrated 

Pre-Project 
(ac-ft) 

Average 
Annual 
Volume 

Storm Water 
Infiltrated 

Post-Project 
(ac-ft) 

Change in 
Average 
Annual 

Volume of 
Storm Water 
Infiltration 

(ac-ft) 

Average 
Annual 

Estimated 
Total Water 

Use for 
Irrigation 

(ac-ft) 

Average 
Annual 

Volume of 
Irrigation 
Infiltrated 

(ac-ft) 

 
Factor of 
Safety for 

Over 
Irrigation 

 

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 4.3 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 Volume Summary (SWMM)Southwest Village Landslide Hydrology Summary (AES) Southwest Village Landslide Irrigation Volume Summary 
Precipitation Runoff Infiltration

% Change Peak Change in Total Change in Area
Pre-Project Post-Project (Unmitigated) 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 
Avg. Annual Runoff Avg. Annual Runoff Avg. Annual Volume (ac- Avg. Annual Volume (ac- Avg. Annual Volume Avg. Annual Volume Available FOS for Over Area (ac) Tc (min) Q100 (cfs) Area (ac) Tc (min) Q100 (cfs) Area (ac) Tc (min) Q100 (cfs) (ac) Mitigated - Pre- Precipitation Precipitation Infiltration Volume Infiltration Volume Evapotranspired (ac- Volume Infiltrated 

Volume (ac-ft) Volume (ac-ft) ft) ft) Applied (ac-ft) (ac-ft) Irrigation
Project) Volumes (ac-ft) Volumes (ac-ft) (ac-ft) (ac-ft) ft) (ac-ft)

Westerly Drainge toward Railroad Collection Points Westerly Drainge toward Railroad Collection Points Westerly Drainge toward Railroad Collection Points

Upstream Edge of Upstream Edge of Upstream Edge of 417 7.4 10.2 10.8 8.8 10.3 23.0 8.8 22.1 4.5 1.4 -58% 417 6.0 7.2 1.3 4.1 4.6 1.7 220% -64% -2.9 417 - 4.4 4.4 0.0 -2.9 166%
Landslide Landslide Landslide 

430 Outfall 15.2 11.5 20.7 17.0 11.2 34.6 17.0 23.5 12.9 1.8 -38% 430 Outfall 12.3 13.6 2.6 4.2 9.4 6.5 63% -31% -2.9 430 Outfall -

Downstream Downstream Downstream 
499 Collection Point 188.9 15.4 244.1 180.2 14.9 243.8 180.2 27.8 165.1 -8.7 -32% 499 Collection Point near 149.9 144.4 30.7 30.8 120.5 111.6 0.4% -7% -8.8 499 Collection Point near -

near Railroad Railroad Railroad

Upstream Edge of Upstream Edge of Upstream Edge of 545 14.3 12.7 20.3 12.9 9.6 36.4 12.9 19.7 9.8 -1.4 -52% 545 11.4 10.2 2.2 6.5 9.1 2.4 202% -74% -6.7 545 - 7.9 7.9 0.0 -6.7 185%
Landslide Landslide Landslide 

550 Outfall 21.6 13.5 29.8 21.6 10.0 49.2 21.6 20.2 19.4 0.0 -35% 550 Outfall 17.1 17.1 3.5 7.0 13.6 7.6 102% -44% -5.9 550 Outfall -

Upstream Edge of Upstream Edge of Upstream Edge of 780 36.4 16.1 46.1 32.5 6.0 107.9 32.5 15.0 40.0 -3.9 -13% 780 28.9 25.8 4.7 17.4 23.6 4.7 266% -80% -18.9 780 - 6.1 6.1 0.0 -18.9 409%
Landslide Landslide Landslide 

782 Outfall 58.8 17.4 71.6 54.9 6.5 147.0 54.9 15.6 68.0 -3.9 -5% 782 Outfall 46.7 43.6 8.5 20.9 37.5 18.6 146% -50% -18.9 782 Outfall -

Downstream Downstream Downstream 
799 Collection Point 176.3 22.9 184.5 172.4 10.9 312.4 172.4 22.2 181.9 -3.9 -1% 799 Collection Point near 139.9 136.9 25.6 40.9 113.7 88.4 60% -22% -25.4 799 Collection Point near -

near Railroad Railroad Railroad

Total 365.2 352.6 352.6 -12.6 289.8 281.2 56.3 71.8 234.2 200.0 28% -15% -34.2 18.4 18.4 0.0 -34.2 286%

Southerly Drainage towards Spring Canyon at Border Southerly Drainage towards Spring Canyon at Border Southerly Drainage towards Spring Canyon at Border

Upstream Edge of Upstream Edge of Upstream Edge of 860 4.3 11.5 6.4 5.3 9.6 15.7 5.3 20.0 6.0 1.0 -6% 860 3.4 4.2 0.7 3.2 2.7 0.4 329% -85% -2.3 860 - 0.8 0.8 0.0 -2.3 386%
Landslide Landslide Landslide 

870 Outfall 20.6 12.2 29.8 19.8 10.0 37.8 19.8 20.6 21.0 -0.8 -30% 870 Outfall 12.9 11.5 3.1 3.5 10.3 9.0 10% -13% -1.3 870 Outfall -

Upstream Edge of Upstream Edge of Upstream Edge of 980 6.9 14.1 9.3 9.1 6.9 30.9 9.1 20.0 8.0 2.2 -14% 980 5.5 7.2 1.1 5.7 4.3 0.7 421% -85% -3.7 980 - 2.0 2.0 0.0 -3.7 284%
Landslide Landslide Landslide 

981 Outfall 8.5 14.4 11.4 10.7 7.1 33.5 10.7 20.2 9.8 2.2 -14% 981 Outfall 6.7 8.5 1.4 5.8 5.3 1.6 324% -69% -3.7 981 Outfall -

Downstream Downstream Downstream 
999 Collection Point 83.5 16.7 103.8 84.9 12.0 141.4 84.9 22.9 86.8 1.4 -16% 999 Collection Point near 66.3 67.4 13.3 17.3 53.4 45.9 30% -14% -7.5 999 Collection Point near -

near Border Border Border

Total 83.5 84.9 84.9 1.4 66.3 67.4 13.3 17.3 53.4 45.9 30% -14% -7.5 2.8 2.8 0.0 -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 Assumptions:

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 will 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 Diego Municipal code, Chapter 14, Division 4: 
Landscape Regulations 142.0413(d)(2)

C:\RICK\Projects\C_SD_J\15013 - South Otay\WaterResources\Hydrology\RationalMethod\LandslideAnalysis\15013_LandslideSummaryTable.xlsx



 
 

 
Preliminary Water Budget Summary for Landscape Areas 

  



4/6/2021 - r2

1,072,837 sf Total Area of Site (sq. ft.): 269,714 SF 337,049 SF 181,001 SF 88,427 SF 196,645 SF

695,943 sf Landscape Area (sq. ft.): 137,549 SF 232,646 SF 184,893 SF 52,944 SF 87,910 SF

38,971 sf Special Landscape Area 11,325 SF 27,646 SF 0 SF 0 SF 0 SF

56,869 sf Toal Area Landscaped in Turf (sq. ft.): 16,729 SF 31,088 SF 3,812 SF 1,429 SF 3,812 SF

8% sf Turf to Landscape Area Ratio: 12% SF 13% SF 2% SF 3% SF 4% SF

533,732 sf Drip 118,132 SF 830,077.00 GPY 206,149 SF 1,448,541.71 GPY 112,221 SF 788,542.33 GPY 26,512 SF 186,291.83 GPY 70,717 SF 496,901.58 GPY

10,892 sf Bubbler 2,688 SF 49,996.80 GPY 3,164 SF 58,850.40 GPY 2,688 SF 49,996.80 GPY 644 SF 11,978.40 GPY 1,708 SF 31,768.80 GPY

0 sf Spray 0 SF 0.00 GPY 0 SF 0.00 GPY 0 SF 0.00 GPY 0 SF 0.00 GPY 0 SF 0.00 GPY

87,230 sf Rotor 16,729 SF 564,222 GPY 31,496 SF 1,062,290 GPY 33,765 SF 1,138,825 GPY 1,429 SF 48,206 GPY 3,812 SF 128,565 GPY

631,854 Totals 137,549 SF 1,444,296.02 GPY 240,809 SF 2,569,682.45 GPY 148,674 SF 1,977,363.97 GPY 28,585 SF 246,476.63 GPY 76,236 SF 657,235.38 GPY

4.4 AC/FT 7.9 AC/FT 6.1 AC/FT 0.8 AC/FT 2.0 AC/FT

3,750,354 gpy Drip

202,591 gpy Bubbler

0 gpy Spray

2,942,109 gpy Rotor

6,895,054

21.16

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

TOTAL AC/FT

SOUTHWEST VILLAGE
PRELIMINARY WATER BUDGET SUMMARY FOR LANDSCAPE AREAS

TOTAL GPY

TOTAL SF

OVERALL TOTALS Basin 400 Basin 500 Basin 700 Basin 800 Basin 900
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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. Hydrology 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) 
 

 

Drainage 
Basin # 

Drainage 
Node # 

at Point of 
Interest 

Project 
Condition 

Tributary 
Area, 

A 
(acres) 

Time of 
Concentrati

on, 
Tc 

(minutes) 

100-year 
Flow Rates, 

Q100 
(cfs 1) 

 
Change 
in Area 

(ac) 

% Change 
in Peak 

Discharge 
(Pre to Post 
Detained) 

400 

499 Pre-project 188.9 15.4 244.1  
 

-8.7 

 
 

-32% 499 Post-project 180.2 14.9 243.8 

499 Post-Detained 180.2 27.8 165.1 

500 & 700 

799 Pre-project 176.3 22.9 184.5  
 

-3.9 

 
 

-1% 799 Post-project 172.4 10.9 312.4 

799 Post-Detained 172.4 22.22 181.93 

800 & 900 

999 Pre-project 83.5 16.7 103.8  
 

+1.4 

 
 

-16% 999 Post-project 84.9 12.0 141.4 

999 Post-Detained 84.9 22.92 86.83 

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 
Basin # 

Drainage 
Node # 

at Point of 
Interest 

Project 
Condition 

Precipitation 
(ac-ft) 

Runoff  
(ac-ft) 

Infiltration 
(ac-ft) 

 
% Change 
in Runoff  

 
% Change 

in 
Infiltration 

400 
499 Pre-project 149.9 30.7 120.5  

0.4% 
 

-7% 
499 Post-project 144.4 30.8 111.6 

500 & 
700 

799 Pre-project 139.9 25.6 113.7  
60% 

 
-22% 

799 Post-project 136.9 40.9 88.4 

800 & 
900 

999 Pre-project 66.3 13.3 53.4  
30% 

 
-14% 

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 4.3 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 
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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 Volume Summary (SWMM)Southwest Village Landslide Hydrology Summary (AES) Southwest Village Landslide Irrigation Volume Summary 
Precipitation Runoff Infiltration

% Change Peak Change in Total Change in Area
Pre-Project Post-Project (Unmitigated) 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 
Avg. Annual Runoff Avg. Annual Runoff Avg. Annual Volume (ac- Avg. Annual Volume (ac- Avg. Annual Volume Avg. Annual Volume Available FOS for Over Area (ac) Tc (min) Q100 (cfs) Area (ac) Tc (min) Q100 (cfs) Area (ac) Tc (min) Q100 (cfs) (ac) Mitigated - Pre- Precipitation Precipitation Infiltration Volume Infiltration Volume Evapotranspired (ac- Volume Infiltrated 

Volume (ac-ft) Volume (ac-ft) ft) ft) Applied (ac-ft) (ac-ft) Irrigation
Project) Volumes (ac-ft) Volumes (ac-ft) (ac-ft) (ac-ft) ft) (ac-ft)

Westerly Drainge toward Railroad Collection Points Westerly Drainge toward Railroad Collection Points Westerly Drainge toward Railroad Collection Points

Upstream Edge of Upstream Edge of Upstream Edge of 417 7.4 10.2 10.8 8.8 10.3 23.0 8.8 22.1 4.5 1.4 -58% 417 6.0 7.2 1.3 4.1 4.6 1.7 220% -64% -2.9 417 - 4.4 4.4 0.0 -2.9 166%
Landslide Landslide Landslide 

430 Outfall 15.2 11.5 20.7 17.0 11.2 34.6 17.0 23.5 12.9 1.8 -38% 430 Outfall 12.3 13.6 2.6 4.2 9.4 6.5 63% -31% -2.9 430 Outfall -

Downstream Downstream Downstream 
499 Collection Point 188.9 15.4 244.1 180.2 14.9 243.8 180.2 27.8 165.1 -8.7 -32% 499 Collection Point near 149.9 144.4 30.7 30.8 120.5 111.6 0.4% -7% -8.8 499 Collection Point near -

near Railroad Railroad Railroad

Upstream Edge of Upstream Edge of Upstream Edge of 545 14.3 12.7 20.3 12.9 9.6 36.4 12.9 19.7 9.8 -1.4 -52% 545 11.4 10.2 2.2 6.5 9.1 2.4 202% -74% -6.7 545 - 7.9 7.9 0.0 -6.7 185%
Landslide Landslide Landslide 

550 Outfall 21.6 13.5 29.8 21.6 10.0 49.2 21.6 20.2 19.4 0.0 -35% 550 Outfall 17.1 17.1 3.5 7.0 13.6 7.6 102% -44% -5.9 550 Outfall -

Upstream Edge of Upstream Edge of Upstream Edge of 780 36.4 16.1 46.1 32.5 6.0 107.9 32.5 15.0 40.0 -3.9 -13% 780 28.9 25.8 4.7 17.4 23.6 4.7 266% -80% -18.9 780 - 6.1 6.1 0.0 -18.9 409%
Landslide Landslide Landslide 

782 Outfall 58.8 17.4 71.6 54.9 6.5 147.0 54.9 15.6 68.0 -3.9 -5% 782 Outfall 46.7 43.6 8.5 20.9 37.5 18.6 146% -50% -18.9 782 Outfall -

Downstream Downstream Downstream 
799 Collection Point 176.3 22.9 184.5 172.4 10.9 312.4 172.4 22.2 181.9 -3.9 -1% 799 Collection Point near 139.9 136.9 25.6 40.9 113.7 88.4 60% -22% -25.4 799 Collection Point near -

near Railroad Railroad Railroad

Total 365.2 352.6 352.6 -12.6 289.8 281.2 56.3 71.8 234.2 200.0 28% -15% -34.2 18.4 18.4 0.0 -34.2 286%

Southerly Drainage towards Spring Canyon at Border Southerly Drainage towards Spring Canyon at Border Southerly Drainage towards Spring Canyon at Border

Upstream Edge of Upstream Edge of Upstream Edge of 860 4.3 11.5 6.4 5.3 9.6 15.7 5.3 20.0 6.0 1.0 -6% 860 3.4 4.2 0.7 3.2 2.7 0.4 329% -85% -2.3 860 - 0.8 0.8 0.0 -2.3 386%
Landslide Landslide Landslide 

870 Outfall 20.6 12.2 29.8 19.8 10.0 37.8 19.8 20.6 21.0 -0.8 -30% 870 Outfall 12.9 11.5 3.1 3.5 10.3 9.0 10% -13% -1.3 870 Outfall -

Upstream Edge of Upstream Edge of Upstream Edge of 980 6.9 14.1 9.3 9.1 6.9 30.9 9.1 20.0 8.0 2.2 -14% 980 5.5 7.2 1.1 5.7 4.3 0.7 421% -85% -3.7 980 - 2.0 2.0 0.0 -3.7 284%
Landslide Landslide Landslide 

981 Outfall 8.5 14.4 11.4 10.7 7.1 33.5 10.7 20.2 9.8 2.2 -14% 981 Outfall 6.7 8.5 1.4 5.8 5.3 1.6 324% -69% -3.7 981 Outfall -

Downstream Downstream Downstream 
999 Collection Point 83.5 16.7 103.8 84.9 12.0 141.4 84.9 22.9 86.8 1.4 -16% 999 Collection Point near 66.3 67.4 13.3 17.3 53.4 45.9 30% -14% -7.5 999 Collection Point near -

near Border Border Border

Total 83.5 84.9 84.9 1.4 66.3 67.4 13.3 17.3 53.4 45.9 30% -14% -7.5 2.8 2.8 0.0 -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 Assumptions:

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 will 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 Diego Municipal code, Chapter 14, Division 4: 
Landscape Regulations 142.0413(d)(2)

C:\RICK\Projects\C_SD_J\15013 - South Otay\WaterResources\Hydrology\RationalMethod\LandslideAnalysis\15013_LandslideSummaryTable.xlsx



 
 

 
Preliminary Water Budget Summary for Landscape Areas 

  



4/6/2021 - r2

1,072,837 sf Total Area of Site (sq. ft.): 269,714 SF 337,049 SF 181,001 SF 88,427 SF 196,645 SF

695,943 sf Landscape Area (sq. ft.): 137,549 SF 232,646 SF 184,893 SF 52,944 SF 87,910 SF

38,971 sf Special Landscape Area 11,325 SF 27,646 SF 0 SF 0 SF 0 SF

56,869 sf Toal Area Landscaped in Turf (sq. ft.): 16,729 SF 31,088 SF 3,812 SF 1,429 SF 3,812 SF

8% sf Turf to Landscape Area Ratio: 12% SF 13% SF 2% SF 3% SF 4% SF

533,732 sf Drip 118,132 SF 830,077.00 GPY 206,149 SF 1,448,541.71 GPY 112,221 SF 788,542.33 GPY 26,512 SF 186,291.83 GPY 70,717 SF 496,901.58 GPY

10,892 sf Bubbler 2,688 SF 49,996.80 GPY 3,164 SF 58,850.40 GPY 2,688 SF 49,996.80 GPY 644 SF 11,978.40 GPY 1,708 SF 31,768.80 GPY

0 sf Spray 0 SF 0.00 GPY 0 SF 0.00 GPY 0 SF 0.00 GPY 0 SF 0.00 GPY 0 SF 0.00 GPY

87,230 sf Rotor 16,729 SF 564,222 GPY 31,496 SF 1,062,290 GPY 33,765 SF 1,138,825 GPY 1,429 SF 48,206 GPY 3,812 SF 128,565 GPY

631,854 Totals 137,549 SF 1,444,296.02 GPY 240,809 SF 2,569,682.45 GPY 148,674 SF 1,977,363.97 GPY 28,585 SF 246,476.63 GPY 76,236 SF 657,235.38 GPY

4.4 AC/FT 7.9 AC/FT 6.1 AC/FT 0.8 AC/FT 2.0 AC/FT

3,750,354 gpy Drip

202,591 gpy Bubbler

0 gpy Spray

2,942,109 gpy Rotor

6,895,054

21.16

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

TOTAL AC/FT

SOUTHWEST VILLAGE
PRELIMINARY WATER BUDGET SUMMARY FOR LANDSCAPE AREAS

TOTAL GPY

TOTAL SF

OVERALL TOTALS Basin 400 Basin 500 Basin 700 Basin 800 Basin 900
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