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Introduction 

Pursuant to your request a hydrogeologic investigation has been conducted at the location 
of the proposed State Route 11 extension. The investigation consisted of a site reconnaissance, 
review of the pertinent archived documents, exploratory drilling, installation of piezometers, 
percolation testing, hydrogeologic analyses and the writing of this memorandum. This 
memorandum is intended to convey information relevant to the design of the proposed detention 
basins to be constructed within the limits of the proposed extension, and to provide general 
subsurface hydrologic site conditions. 

Site Location 

The project site is located along the border between the United States and Mexico, east of 
the community of Otay Mesa, in San Diego, California. To the west it is bounded by Enrico 
Fermi Drive, to the north by Otay Mesa Road, and to the south by the aforementioned border. The 
San Ysidro Mountains border the site to the east. For the project location reference is directed to 
Figure 1. 

Site Geology 

The location of the proposed SR-11 extension is located within the Peninsular Ranges 
Geomorphic Province of California. Based on the review of published geologic literature and 
maps, and our subsurface investigation program of 2009, the project area is generally underlain by 
the Oligocene to Miocene-age Otay Formation. The Santiago Peak Volcanics basement, in turn, 
underlies this formation. The Otay Formation is composed of poorly graded and poorly indurated 
sandstone and claystone. The claystone is composed almost exclusively of bentonite, therefore, 
creating a potential for the expansiveness of the Otay Formation soils (Kennedy, 1977). Bentonite 
is clay formed by the decomposition of volcanic ash, having the ability to absorb large quantities 
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of water and to expand to several times its normal volume. In addition this soil has a very low 
intrinsic permeability (less than lom2 Darcy) that greatly restricts the movement of ground water, 
making it almost impermeable. Santiago Pea,k Volcanics basement consists of Jurassic to 
Cretaceous-age metavolcanic rocks consisting of mildly metamorphosed volcanic, volcaniclastic, 
and sedimentary rocks (Kennedy, 1977). In addition, bottoms of the arroyos are filled with 
alluvial soils derived fiom the local sources, and a relatively thin mantle of topsoil consisting of 
slightly organic silty clayey sands overlies almost the entire site. 

Subsurface Exploration and Testing 

During the subsurface exploration program for this project two relatively deep borings 
were drilled utilizing coring (wet rotary) method. Boring R-09-101 was drilled to the depth of 130 
feet below the ground level (to an elevation of 434.4 feet), and Boring R-09-102 was drilled to the 
depth of 50 feet below the ground level (to an elevation of 441.5 feet). Boring Records for both 
borings are attached to this memorandum. Upon the completion of drilling, borings R-09-101 and 
R-09- 102 were developed into cluster piezometers - two per each boring - installed. For the 
piezometers specifications and readings data reference is directed to Table 1 and Table 2, in Site 
Hydrogeologic Data section of this memorandum. 

In addition to deep borings, four relatively shallow borings A-09- 103, A-09- 104, A-09- 
105, and A-09- 106 were drilled utilizing augering (dry rotary) method. These borings were drilled 
to the depths ranging fiom 26.5 feet to 36.5 feet below the ground level. Boring Records for these 
borings are attached to this report. 

In order to conduct percolation tests seven relatively shallow borings were developed 
employing augering (dry rotary) method. These borings were drilled to the depth of five and one 
half feet below the ground level. Percolation tests per California Test Method 750, 1986, were 
performed in these borings. Percolation Test Records are attached to this memorandum. For the 
percolation rates reference is directed to Table 3., The Site Hydrogeologic Data section of this 
memorandum. For the locations of exploratory borings and percolation tests reference is directed 
to Figure 2. In addition, the Caltrans Office of Surveys surveyed all borings. 

Site Hydrogeologic Data 

Table 1, Specifications for Piezometers installed in Borings R-09- 10 1 and R-09- 102, on 
July 15,2009. 
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Table 2, Groundwater Elevations (in feet) Observed in Piezometers R-09- 1 0 1 and 
R-09- 102 

Table 3, Percolation Tests Rate (in miidinch) 

* - no percolation was observed 

Groundwater 

No groundwater was encountered in all borings drilled during the exploration program for 
this project. Borings R-09- 10 1 and R-09- 102 were drilled utilizing drilling fluid. Therefore, 
water encountered in the piezometers is most likely a remnant of water-based drilling fluid slowly 
dissipating into the surrounding formation. This process will take time to complete. 

Preliminary groundwater data obtained ficlm the subsurface exploration program for this 
project (including the readings of piezometers) suggests that no groundwater exists within the 
Otay Formation. In Boring R-09- 10 1 the interface of this sedimentary formation and underlying 
Santiago Peak Volcanics bedrock was logged to be at an elevation of 463.4 feet, and in Boring R- 
09-102 this interface was logged to be at an elevation of 459.5.0 feet. Based on preliminary 
results of our exploration program and available geologic literature it is very unlikely that 
significant ground water exists within the Otay Formation. However, our office will continue 
monitoring the piezometers, and any groundwater-related data that differs with the conclusions of 
this memorandum will be reported to your office. Perched groundwater could potentially be 
encountered at some locations within the Otay Fo:rmation, especially during the rainy season. 
Perched groundwater is unconfined ground water that is trapped by underlying layer or lens of 
impermeable soil, usually clay. 

No groundwater was logged within the Saintiago Peak Volcanic bedrock, to the maximum 
depth of our exploratory borings. The maximum depth this formation was explored in Boring R- 
09- 101 was 130.0 feet below ground level (elevation of 434.4 feet). In Boring R-09- 102 the 
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bedrock was explored to the depth of 50.0 feet below the ground level (elevation of 441.S feet). 
At this time the existence of groundwater within this Santiago Peak Volcanics Formation is 
inconclusive, as the piezometer readings have yet to stabilize and continue to trend downward. 
However, our office will continue monitoring piezometers installed in both borings, and any 
groundwater-related data that differs with the conclusions of this memorandum will be reported to 
your office. 

Conclusions 

Soils encountered during our subsurface investigation including percolation testing 
consisted of a relatively thin (about one to two feet thick) layer of top soil composed of' silty and 
clayey sands and lean clays with sand and traces of organics. This top soil layer was found to be 
underlain by the Otay Formation consisting of clayey and silty sands that with depth graded to 
siltstone and/or sandstone. The relative density of soils within this formation, based on SPT 
sampling (blow counts), was found to range from medium dense to very dense. The Otay 
Formation was found to be underlain by the Santiago Peak Volcanics bedrock consisting of 
breccia composed of andesitic gravels and cobbles within silty sand matrix. 

No groundwater was encountered during tlhe subsurface investigation, and subsequent 
readings of piezometers installed during this investigation indicate that no significant groundwater 
is likely to exist within the Otay Formation. In addition, the existence of ground water within the 
bedrock basement is inconclusive. However, the core samples gathered during exploratory 
drilling suggest that the Santiago Peak Volcanics basement has characteristics that are not 
conducive to the storage or transmission of grountiwater. 

Results of percolation tests revealed that the percolation rates at the project site are 
generally low, corresponding with the clayey (bentonite) and silty composition of the surficial 
soils and the dense, underlying sedimentary formation. In addition, percolation rates fluctuate 
from no percolation observed (Percolation Tests P'T-E and PT-G) to the rate of 1.4 miidinch 
observed in Percolation Test PT-H. However, the relatively fast percolation rate in PT-H is 
attributed to the sandy nature of soils encountered only at this test location. This sandy granular 
soil is believed to be localized and not representative of a pervasive sedimentary stratum capable 
of absorbing and infiltrating runoff. 

If you have additional questions or require clarification please contact Jeff Tesar at (office) 
858 467-271 6 or (mobile) 858 945-0458. 

Jeff Tesar, C.E.G. 
Engineering Geologist 
Office of Geotechnical Design - South-2 
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Figures 

1. Figure 1, Project Location 

2. Figure 2, Boring and Percolation Test Locatiolns 

Attachements 

1. Boring Records 

2. Percolation Test Records 
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PERCOLATION TEST RECORD 
GEOTECHNICAL DESIGN SOUTH - 2 

SITE LAYOUTILOCATION 

DIK I KOAD 
fl v " V V V 

y-MEXICO ~ R D E ~ E N C E "  1- 

CALCULATION: 
I )  Correction Factor 
C = n[l - (OID)2] + (llD)2 
n = Porosity of the pea gravel 
I = Inside diameter of perforated pipe in inches 
0 = Outside diameter of perforated pipe in inches 
D = actual diameter of percolation test hole in inches 

2) Conversion factor (K) 
K = 0.27 + 8.7lD 

3) Equivalent Unlined 12-inch Diameter Percolation Rate (F') 
P = K x R/C 
P = minlin 

CLAY with 
SAND(CL) 

Poorly graded 
SAND with 
G W E L  (SP), 
Brown, moist, 
coarse grained 




