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March 23, 2020 Project No. 120120SWG 
 
 
 
 
Mr. Joe Pagnillo, C.E.G. 
Geocon Inc. 
6960 Flanders Drive 
San Diego, California 92121 
 
Subject: SEISMIC REFRACTION STUDY 
 943 BARHAM DRIVE 
 SAN MARCOS, CALIFORNIA 
 
Dear Mr. Pagnillo: 

In accordance with your authorization, we have performed a seismic refraction study pertaining 
to a portion of the property located at 943 Barham Drive in San Marcos, California. Specifically, 
our evaluation consisted of performing eight seismic P-wave refraction traverses at the project 
site. The purpose of our study was to develop subsurface velocity profiles of the areas studied, 
and to assess the depth to bedrock and apparent rippability of the subsurface materials. Our field 
services were conducted on March 3, 2020. This data report presents our methodology, 
equipment used, analysis, and results. 

We appreciate the opportunity to be of service on this project. Should you have any questions 
please contact the undersigned at your convenience. 

Respectfully submitted, 
SOUTHWEST GEOPHYSICS, LLC  
 
 
 
 
 
Evan C. Anderson  Patrick F. Lehrmann, P.G., P.Gp.  
Senior Staff Geophysicist  Principal Geologist/Geophysicist 
 
ECA:PFL:ds 
 
Distribution: pagnillo@geoconinc.com 
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Seismic Refraction Study 
943 Barham Drive 

Project No. 120120SWG 

March 23, 2020 

1. INTRODUCTION 

In accordance with your authorization, we have performed a seismic refraction study pertaining 
to a portion of the property located at 943 Barham Drive in San Marcos (Figure 1). Specifically, 
our evaluation consisted of performing eight seismic P-wave refraction traverses at the project 
site. The purpose of the study was to develop subsurface velocity profiles of the areas studied, 
and to assess the depth to bedrock and apparent rippability of the subsurface materials. Our field 
services were conducted on March 3, 2020. 

2. SCOPE OF SERVICES 

Our scope of services included: 

• Performance of eight seismic P-wave refraction traverses at the project site. 

• Compilation and analysis of the data collected. 

• Preparation of this data report presenting our results and conclusions. 

3. SITE AND PROJECT DESCRIPTION 

The project site located at 943 Barham Drive (Figure 1). The study site lies in a vacant lot 
southwest of Barham Drive and Highway 78.  The northeast corner of the site contained a small 
hill, while the southwest portion of the study site sloped upwards.  Several remnants of former 
structures/foundations were observed near the surface on the northeastern hill. The seismic 
traverses were conducted around the northeastern hill as well as along the southwestern slope.  
Figures 2 and 3 depict the general site conditions in the areas of the seismic traverses. 

4. STUDY METHODOLOGY 

A seismic P-wave (compression wave) refraction study was conducted at a portion of the project 
site to evaluate the rippability characteristics of the subsurface materials and to develop 
subsurface velocity profiles of the areas studied. The seismic refraction method uses first-arrival 
times of refracted seismic waves to estimate the thicknesses and seismic velocities of subsurface 
layers. Seismic P-waves generated at the surface, using a hammer and plate, are refracted at 
boundaries separating materials of contrasting velocities. These refracted seismic waves are then 
detected by a series of surface vertical component 14-Hz geophones and recorded with a 
24-channel Geometrics StrataView seismograph. The travel times of the seismic P-waves are 
used in conjunction with the shot-to-geophone distances to obtain thickness and velocity 
information on the subsurface materials. 
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Eight seismic lines (SL-1 through SL-8) were conducted at the study area. The general locations 
and lengths of the lines were pre-determined by you and your office and adjusted where needed 
to account for surface conditions. The lines were all 100 feet in length. Shot points (signal 
generation locations) were conducted along the lines at the ends, midpoint, and intermediate 
points between the ends and the midpoint. 

The seismic refraction theory requires that subsurface velocities increase with depth. A layer 
having a velocity lower than that of the layer above will not generally be detectable by the seismic 
refraction method and, therefore, could lead to errors in the depth calculations of subsequent 
layers. In addition, lateral variations in velocity, such as those caused by core stones, intrusions 
or boulders can also result in the misinterpretation of the subsurface conditions. In general, the 
effective depth of evaluation for a seismic refraction traverse is approximately one-third to one-
fifth the length of the spread. 

The seismic P-wave velocity of a material can be correlated to rippability (see Table 1 below), or 
to some degree “hardness.” Table 1 is based on published information from the Caterpillar 
Performance Handbook (Caterpillar, 2018) as well as our experience with similar materials, and 
assumes that a Caterpillar D-9 dozer ripping with a single shank is used. We emphasize that the 
cutoffs in this classification scheme are approximate and that rock characteristics, such as 
fracture spacing and orientation, play a significant role in determining rock quality or rippability. 
The rippability of a mass is also dependent on the excavation equipment used and the skill and 
experience of the equipment operator. 

Table 1 – Rippability Classification 

Seismic P-wave Velocity Rippability 

0 to 2,000 feet/second  Easy 

2,000 to 4,000 feet/second Moderate 

4,000 to 5,500 feet/second Difficult, Possible Blasting 

5,500 to 7,000 feet/second Very Difficult, Probable Blasting 

Greater than 7,000 feet/second Blasting Generally Required 
 

For trenching operations, the rippability values should be scaled downward. For example, 
velocities as low as 3,500 feet/second may indicate difficult ripping during trenching operations. 
In addition, the presence of boulders, which can be troublesome in narrow trenching operations, 
should be anticipated. 
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It should be noted that the rippability cutoffs presented in Table 1 are slightly more conservative 
than those published in the Caterpillar Performance Handbook. Accordingly, the above 
classification scheme should be used with discretion, and contractors should not be relieved of 
making their own independent evaluation of the rippability of the on-site materials prior to 
submitting their bids. 

5. DATA ANALYSIS 

The collected data were processed using SIPwin (Rimrock Geophysics, 2003), a seismic 
interpretation program, and analyzed using SeisOpt Pro (Optim, 2008). SeisOpt Pro uses first 
arrival picks and elevation data to produce subsurface velocity models through a nonlinear 
optimization technique called adaptive simulated annealing. The resulting velocity model provides 
a tomography image of the estimated geologic conditions. Both vertical and lateral velocity 
information is contained in the tomography model. Changes in layer velocity are revealed as 
gradients rather than discrete contacts, which typically are more representative of actual 
conditions. 

6. RESULTS AND CONCLUSIONS 

As previously indicated, eight seismic traverses were conducted as part of our study. Figures 4a 
through 4h present the velocity models generated from our analysis. Based on the results it 
appears that the project site is underlain by low velocity materials (i.e., topsoil, fill, etc.) in the near 
surface and higher velocity materials, likely bedrock, at depth. Distinct vertical and lateral velocity 
variations are evident in the models. Moreover, the degree of weathering and the depth to possible 
bedrock appears to be variable across the study areas. In addition, remnant boulders in the 
subsurface appear to be present in some areas. 

Based on the refraction results, variability in the excavatability (including depth of rippability) of 
the subsurface materials should be expected across the project area. Furthermore, blasting may 
be required depending on the excavation depth, location, equipment used, and desired rate of 
production. In addition, oversized materials should be expected. A contractor with excavation 
experience in similar difficult conditions should be consulted for expert advice on excavation 
methodology, equipment and production rate. 

7. LIMITATIONS 

The field evaluation and geophysical analyses presented in this report have been conducted in 
general accordance with current practice and the standard of care exercised by consultants 
performing similar tasks in the project area. No warranty, express or implied, is made regarding 
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the conclusions, recommendations, and opinions presented in this report. There is no evaluation 
detailed enough to reveal every subsurface condition. Variations may exist and conditions not 
observed or described in this report may be present. Uncertainties relative to subsurface 
conditions can be reduced through additional subsurface exploration. Additional subsurface 
surveying will be performed upon request. 

This document is intended to be used only in its entirety. No portion of the document, by itself, is 
designed to completely represent any aspect of the project described herein. Southwest 
Geophysics should be contacted if the reader requires additional information or has questions 
regarding the content, interpretations presented, or completeness of this document. This report 
is intended exclusively for use by the client. Any use or reuse of the findings, conclusions, and/or 
recommendations of this report by parties other than the client is undertaken at said parties’ sole 
risk. 

8. SELECTED REFERENCES 

Caterpillar, Inc., 2018, Caterpillar Performance Handbook, Edition 48, Caterpillar, Inc., Peoria, 

Illinois. 

Mooney, H.M., 1976, Handbook of Engineering Geophysics, dated February. 

Optim, Inc., 2008, SeisOpt Pro, V-5.0. 

Rimrock Geophysics, 2003, Seismic Refraction Interpretation Program (SIPwin), V-2.76. 

Telford, W.M., Geldart, L.P., Sheriff, R.E., and Keys, D.A., 1976, Applied Geophysics, Cambridge 

University Pres. 
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APPENDIX D 

STORM WATER MANAGEMENT INVESTIGATION 

We understand storm water management devices are being proposed in accordance with the City of 

San Marcos BMP Design Manual. If not properly constructed, there is a potential for distress to 

improvements and properties located hydrologically down gradient or adjacent to these devices. 

Factors such as the amount of water to be detained, its residence time, and soil permeability have an 

important effect on seepage transmission and the potential adverse impacts that may occur if the storm 

water management features are not properly designed and constructed. We have not performed a 

hydrogeological study at the site. If infiltration of storm water runoff occurs, downstream properties 

may be subjected to seeps, springs, slope instability, raised groundwater, movement of foundations 

and slabs, or other undesirable impacts as a result of water infiltration. 

Hydrologic Soil Group 

The United States Department of Agriculture (USDA), Natural Resources Conservation Services, 

possesses general information regarding the existing soil conditions for areas within the United States. 

The USDA website also provides the Hydrologic Soil Group. Table D-I presents the descriptions of 

the hydrologic soil groups. If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first 

letter is for drained areas and the second is for undrained areas. In addition, the USDA website also 

provides an estimated saturated hydraulic conductivity for the existing soil. 

TABLE D-I 
HYDROLOGIC SOIL GROUP DEFINITIONS 

Soil Group Soil Group Definition 

A 
Soils having a high infiltration rate (low runoff potential) when thoroughly wet. These consist 
mainly of deep, well drained to excessively drained sands or gravelly sands. These soils have a 
high rate of water transmission. 

B 
Soils having a moderate infiltration rate when thoroughly wet. These consist chiefly of 
moderately deep or deep, moderately well drained or well drained soils that have moderately fine 
texture to moderately coarse texture. These soils have a moderate rate of water transmission. 

C 
Soils having a slow infiltration rate when thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or soils of moderately fine texture or fine 
texture. These soils have a slow rate of water transmission. 

D 

Soils having a very slow infiltration rate (high runoff potential) when thoroughly wet. These 
consist chiefly of clays that have a high shrink-swell potential, soils that have a high water table, 
soils that have a claypan or clay layer at or near the surface, and soils that are shallow over nearly 
impervious material. These soils have a very slow rate of water transmission. 
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The property is underlain by alluvium, colluvium, and granitic rock. After site grading, the property 

will be underlain with compacted fill. Compacted fill should be classified as Hydrologic Soil Group D. 

The Hydrologic Soil Group Map presents output from the USDA website showing the limits of the 

soil units. 

Hydrologic Soil Group Map 
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Table D-II presents the information from the USDA website for the subject property. 

TABLE D-II 
USDA WEB SOIL SURVEY – HYDROLOGIC SOIL GROUP 

Map Unit Name 
Map Unit  
Symbol 

Approximate 
Percentage  
of Property 

Hydrologic  
Soil Group 

kSAT of Most 
Limiting Layer 
(Inches/ Hour) 

Vista coarse sandy 
loam,  

5 to 9 percent slopes 

VsC 67 B 1.98 – 5.95 

Vista coarse sandy 
loam,  

9 to 15 percent slopes, 
MLRA 20 

VsD 7 B 0.00 – 0.06 

Vista coarse sandy 
loam,  

15 to 30 percent slopes, 
eroded 

VsE2 26 B 1.98 – 5.95 

In Situ Testing 

We performed one constant-head infiltration test using the Aardvark permeameter at the location 

shown on the Geologic Map, Figure 2. Table D-III presents the result of the infiltration test. The test 

results are presented herein. We applied a feasibility factor of safety of 2.0 to the in-situ infiltration 

rates in accordance with the SWS. Soil infiltration rates from in-situ tests can vary significantly from 

one location to another due to the heterogeneous characteristics inherent to most soil. 

TABLE D-III 
INFILTRATION TEST RESULTS 

Test No. 
Geologic 

Unit 

Test 
Elevation  

(feet, MSL) 

Field-Saturated Hydraulic 
Conductivity/Infiltration 

Rate, ksat (inch/hour) 

Worksheet Infiltration 
Rate1 (inch/hour) 

I-1 Qal 651 0.022 0.011 

Average 0.022 0.011 

1 Using a Factor of Safety of 2. 

Infiltration categories include full infiltration, partial infiltration and no infiltration. Table D-IV 

presents the commonly accepted definitions of the potential infiltration categories based on the 

infiltration rates. 
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TABLE D-IV 
INFILTRATION CATEGORIES 

Infiltration Category 
Field Infiltration Rate, I 

(inches/hour) 
Factored Infiltration Rate1, I 

(inches/hour) 

Full Infiltration I > 1.0 I > 0.5 

Partial Infiltration 0.10 < I < 1.0 0.05 < I < 0.5 

No Infiltration (Infeasible)  I < 0.10 I < 0.05 

1 Using a Factor of Safety of 2. 

Based on our observations and test results, the factored infiltration rates for the alluvium is less than 

0.05 inches per hour. Therefore, infiltration on the property is considered infeasible based on the 

calculated infiltrations rates.  

GEOTECHNICAL CONSIDERATIONS 

Groundwater Elevations 

Groundwater is not expected within 10 feet from the bottom of any proposed infiltration BMP’s, 

therefore infiltration due to groundwater is feasible.  

New or Existing Utilities 

We expect underground utilities are located beneath Barham Drive and within the public right of way 

on the northern portion of the project where the proposed stormwater BMP is situated. Therefore, full 

and partial infiltration within the areas near these utilities should be considered infeasible. Setbacks for 

infiltration should be incorporated. The setback for infiltration devices should be a minimum of 10 feet 

and not located below a 1:1 plane from top of BMP water high water elevation to the closest edge of 

the deepest adjacent utility.  

Existing or Planned Structures 

Water should not be allowed to infiltrate in areas where it could affect the neighboring properties and 

adjacent structures. Mitigation for existing structures consists of not allowing water infiltration within 

10 feet of the existing foundations. 

Soil or Groundwater Contamination 

We are unaware of contaminated soil on the property. Therefore, infiltration associated with this risk is 

considered feasible. However, if contamination is present the underlying soil, the introduction of water 

could contribute to the underground migration of contaminants.  
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CONCLUSIONS AND RECOMMENDATIONS 

Storm Water Evaluation Narrative 

We encountered alluvium, colluvium and granitic rock at the site during our investigation. We 

performed one infiltration test within the alluvium and the results indicate a rate of 0.01 inches per 

hour (with an applied factor of safety of 2). We selected the test location to be within the footprint of 

the proposed BMP and adjacent to the exploratory trench.  

Storm Water Evaluation Conclusion 

Based on our test results, the infiltration rate for the surficial soil is less than 0.05 inches per hour. 

Therefore, full or partial infiltration on the property is considered infeasible based on the calculated 

infiltrations rates.  

Storm Water Management Devices 

Liners and subdrains should be incorporated into the design and construction of the planned storm 

water devices. The liners should be impermeable (e.g. High-density polyethylene, HDPE, with a 

thickness of about 30 mil or equivalent Polyvinyl Chloride, PVC) to prevent water migration. The 

subdrains should be perforated within the liner area, installed at the base and above the liner, be at 

least 4 inches in diameter and consist of Schedule 40 PVC pipe. The subdrains outside of the liner 

should consist of solid pipe. The penetration of the liners at the subdrains should be properly 

waterproofed. The subdrains should be connected to a proper outlet. The devices should also be 

installed in accordance with the manufacturer’s recommendations. The liners can be removed from the 

base of the devices to allow incidental infiltration as discussed herein, provided an overflow device is 

installed to prevent overtopping of the BMP slopes.  

Storm Water Standard Worksheets 

The City of San Marcos requests the geotechnical engineer complete the Categorization of Infiltration 

Feasibility Condition (Worksheet C.4-1) worksheet information to help evaluate the potential for 

infiltration on the property. Worksheet C.4-1 presents the completed information for the submittal 

process and is attached herein. 

The regional storm water standards also have a worksheet (Worksheet D.5-1: Form I-9) that helps the 

project civil engineer estimate the factor of safety based on several factors. Table D-V describes the 

suitability assessment input parameters related to the geotechnical engineering aspects for the factor of 

safety determination. 
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TABLE D-V 
SUITABILITY ASSESSMENT RELATED CONSIDERATIONS FOR INFILTRATION FACILITY 

SAFETY FACTORS 

Consideration  
High  

Concern – 3 Points 
Medium  

Concern – 2 Points 
Low  

Concern – 1 Point 

Assessment 
Methods 

Use of soil survey maps or 
simple texture analysis to 

estimate short-term 
infiltration rates. Use of well 

permeameter or borehole 
methods without 

accompanying continuous 
boring log. Relatively sparse 
testing with direct infiltration 

methods 

Use of well permeameter or 
borehole methods with 

accompanying continuous 
boring log. Direct 

measurement of infiltration 
area with localized 

infiltration measurement 
methods (e.g., 

Infiltrometer). Moderate 
spatial resolution 

Direct measurement with 
localized (i.e. small-scale) 
infiltration testing methods 
at relatively high resolution 
or use of extensive test pit 
infiltration measurement 

methods. 

Predominant Soil 
Texture 

Silty and clayey soils  
with significant fines 

Loamy soils 
Granular to slightly loamy 

soils 

Site Soil 
Variability 

Highly variable soils 
indicated from site 

assessment or unknown 
variability 

Soil boring/test pits indicate 
moderately homogenous 

soils 

Soil boring/test pits indicate 
relatively homogenous soils 

Depth to 
Groundwater/ 

Impervious Layer

<5 feet below  
facility bottom 

5-15 feet below  
facility bottom 

>15 feet below  
facility bottom 

Based on our geotechnical investigation and the previous table, Table D-VI presents the estimated 

factor values for the evaluation of the factor of safety. This table only presents the suitability 

assessment safety factor (Part A) of the worksheet. The project civil engineer should evaluate the 

safety factor for design (Part B) and use the combined safety factor for the design infiltration rate. 

TABLE D-VI 
FACTOR OF SAFETY WORKSHEET DESIGN VALUES – PART A1 

Suitability Assessment Factor Category 
Assigned 

Weight (w) 
Factor  

Value (v) 
Product  

(p = w x v) 

Assessment Methods 0.25 3 0.75 

Predominant Soil Texture 0.25 2 0.50 

Site Soil Variability 0.25 2 0.50 

Depth to Groundwater/ Impervious Layer 0.25 1 0.25 

Suitability Assessment Safety Factor, SA = ∑p 2.0 

* The project civil engineer should complete Worksheet D.5-1 or Form I-9 using the data on this table. 
Additional information is required to evaluate the design factor of safety.  



Worksheet C.4-1: Categorization of Infiltration Feasibility Condition 

Categorization of Infiltration Feasibility Condition 
Worksheet C.4-1 

Part 1 - Full Infiltration Feasibility Screening Criteria 

Would infiltration of the full design volume be feasible from a physical perspective without any
undesirable consequences that cannot be reasonably mitigated?

Criteria Screening Question Yes No 

1  

Is the estimated reliable infiltration rate below proposed 

facility locations greater than 0.5 inches per hour? The 

response to this Screening Question shall be based on a 

comprehensive evaluation of the factors presented in 

Appendix C.2 and Appendix D.  

X

Provide basis: We performed one infiltration test using our Aardvark constant head permeameter. The 
results indicate a design infiltration rate of 0.01 inches per hour (with an applied factor of safety of 2). Full 
infiltration is considered infeasible if the design rate is below 0.5 iph. Therefore, full infiltration is not 
considered feasible at the site.

2  

Can infiltration greater than 0.5 inches per hour be allowed 
without increasing risk of geotechnical hazards (slope 
stability, groundwater mounding, utilities, or other factors) 

that cannot be mitigated to an acceptable level? The 

response to this Screening Question shall be based on a 

comprehensive evaluation of the factors presented in 

Appendix C.2.

         X 

Provide basis: Infiltration at the proposed location may result in lateral water migration that could adversely 
impact adjacent utilities, roadways, and foundations. The adverse impacts of infiltration could be reasonably 
mitigated to accepted levels provided side liners and a subdrain are incorporated into the design. In addition, 
an overflow device should be added to prevent overtopping of the BMP slopes. 
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Criteria Screening Question Yes No 

3  

Can infiltration greater than 0.5 inches per hour be allowed 
without increasing risk of groundwater contamination 
(shallow water table, storm water pollutants or other factors) 

that cannot be mitigated to an acceptable level? The 

response to this Screening Question shall be based on a 

comprehensive evaluation of the factors presented in 

Appendix C.3.  

X

Provide basis: Groundwater is not located within 10 feet of the proposed BMP basin. The risk of storm 
water infiltration adversely impacting groundwater is considered negligible. 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. 

Provide narrative discussion of study/data source applicability.  

4  

Can infiltration greater than 0.5 inches per hour be allowed 
without causing potential water balance issues such as 
change of seasonality of ephemeral streams or increased 
discharge of contaminated groundwater to surface waters? 

The response to this Screening Question shall be based on a 

comprehensive evaluation of the factors presented in 

Appendix C.3.

        X 

Provide basis: We are not aware of any potential water balance issues or change of ephemeral stream flow as 
a result of infiltrating storm water. Researching downstream water rights and evaluating water balance issues 
to stream flows is beyond the scope of the geotechnical engineer.  

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. 

Provide narrative discussion of study/data source applicability.  

Part 1 
Result* 

If all answers to rows 1 - 4 are “Yes” a full infiltration design is potentially 
feasible. The feasibility screening category is Full Infiltration 

If any answer from row 1-4 is “No”, infiltration may be possible to some 

extent but would not generally be feasible or desirable to achieve a “full 

infiltration” design. Proceed to Part 2

NO

*To be completed using gathered site information and best professional judgment considering the definition of MEP in the MS4 

Permit. Additional testing and/or studies may be required by City Engineer to substantiate findings. 
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Part 2 – Partial Infiltration vs. No Infiltration Feasibility Screening Criteria 

Would infiltration of water in any appreciable amount be physically feasible without any negative 
consequences that cannot be reasonably mitigated?

Criteria Screening Question Yes No 

5  

Do soil and geologic conditions allow for infiltration in any 
appreciable rate or volume? The response to this Screening  
Question shall be based on a comprehensive evaluation of the 

factors presented in Appendix C.2 and Appendix D.  

X

Provide basis: An appreciable rate is typically defined as a factored rate of at least 0.05 inches per hour 
(using a factor of safety of 2). Based on our experience and field testing, we anticipate that the saturated 
hydraulic conductivity (Ksat) of the compacted fill will be less than 0.05 inches per hour. The in-situ 
infiltration test results on the underlying alluvium indicated a design rate of 0.01 iph. The colluvium and 
granitic rock are expected to be less permeable than the alluvium tested. Therefore, in our opinion the 
soil and geologic conditions do not allow for infiltration in any appreciable rate or volume based on 
infiltration rates.  

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. 

Provide narrative discussion of study/data source applicability and why it was not feasible to 

mitigate low infiltration rates.

6  

Can Infiltration in any appreciable quantity be allowed 
without increasing risk of geotechnical hazards (slope 
stability, groundwater mounding, utilities, or other factors) 

that cannot be mitigated to an acceptable level? The 

response to this Screening Question shall be based on a 

comprehensive evaluation of the factors presented in 

Appendix C.2.  

         X

Provide basis: Infiltration at the proposed location may result in lateral water migration that could adversely 
impact adjacent utilities, roadways, and foundations. The adverse impacts of infiltration could be reasonably 
mitigated to accepted levels provided side liners and a subdrain are incorporated into the design. In addition, 
an overflow device should be added to prevent overtopping of the BMP slopes. 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. 

Provide narrative discussion of study/data source applicability and why it was not feasible to mitigate 

low infiltration rates.  
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Criteria Screening Question Yes No 

7  

Can Infiltration in any appreciable quantity be allowed 
without posing significant risk for groundwater related 
concerns (shallow water table, storm water pollutants or 

other factors)? The response to this Screening Question shall 

be based on a comprehensive evaluation of the factors 

presented in Appendix C.3.  

X

Provide basis: Groundwater is not located within 10 feet of the proposed BMP basin. The risk of storm 
water infiltration adversely impacting groundwater is considered negligible. 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. 

Provide narrative discussion of study/data source applicability and why it was not feasible to mitigate 

low infiltration rates.  

8  

Can infiltration be allowed without violating downstream 

water rights? The response to this Screening Question shall 

be based on a comprehensive evaluation of the factors 

presented in Appendix C.3.  

X 

Provide basis: We are not aware of any downstream water rights. Researching downstream water rights is 
beyond the scope of the geotechnical engineer.  

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. 

Provide narrative discussion of study/data source applicability and why it was not feasible to mitigate 

low infiltration rates.  

Part 2 

Result* 

If all answers from row 5-8 are yes then partial infiltration design is potentially 

feasible. The feasibility screening category is Partial Infiltration. 

If any answer from row 5-8 is no, then infiltration of any volume is considered 

to be infeasible within the drainage area. The feasibility screening category is 
No Infiltration. 

No 

Infiltration 

*To be completed using gathered site information and best professional judgment considering the definition of MEP in the MS4 
Permit. Additional testing and/or studies may be required by Agency/Jurisdictions to substantiate findings. 



Aardvark Permeameter Data Analysis
Project Name: Date: 2/19/2020

Project Number: By: AFR
Test Number:

Borehole Diameter, d (in.): 4.00 Ref. EL (feet, MSL): 651.0
Borehole Depth, H (in): 15.00 Bottom EL (feet, MSL): 649.8

Distance Between Reservoir & Top of Borehole (in.) 51.00
Estimated Depth to Water Table, S (feet): 50.00

Height APM Raised from Bottom (in.): 2.00
Pressure Reducer Used: No

Distance Between Resevoir and APM Float, D (in.): 56.75
Head Height Calculated, h (in.): 5.69
Head Height Measured, h (in.): 4.25

Distance Between Constant Head and Water Table, L (in.): 589.25

Reading
Time Elapsed 

(min)

Water Weight 

Consummed (lbs)

Water Volume 

Consummed (in3)
Q (in3/min)

1 0.00 0.000 0.00 0.00

2 5.00 2.120 58.71 11.742

3 5.00 0.050 1.38 0.277

4 5.00 0.015 0.42 0.083

5 5.00 0.030 0.83 0.166

6 5.00 0.015 0.42 0.083

7 5.00 0.020 0.55 0.111

8 5.00 0.025 0.69 0.138

9 5.00 0.015 0.42 0.083

10 5.00 0.010 0.28 0.055

11 5.00 0.020 0.55 0.111

12 5.00 0.015 0.42 0.083

13 5.00 0.015 0.42 0.083

Steady Flow Rate, Q (in3/min): 0.083

Soil Matric Flux Potential, Φm

Φm= 0.00122 in2/min

Field‐Saturated Hydraulic Conductivity (Infiltration Rate)

K sat  = 3.71E‐04 in/min 0.022 in/hr
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8.6.1.2 Field Density Test, Nuclear Method, ASTM D 6938, Density of Soil and 

Soil-Aggregate In-Place by Nuclear Methods (Shallow Depth). 

8.6.1.3 Laboratory Compaction Test, ASTM D 1557, Moisture-Density 

Relations of Soils and Soil-Aggregate Mixtures Using 10-Pound 

Hammer and 18-Inch Drop. 

8.6.1.4. Expansion Index Test, ASTM D 4829, Expansion Index Test. 

9. PROTECTION OF WORK 

9.1 During construction, the Contractor shall properly grade all excavated surfaces to provide 

positive drainage and prevent ponding of water. Drainage of surface water shall be 

controlled to avoid damage to adjoining properties or to finished work on the site. The 

Contractor shall take remedial measures to prevent erosion of freshly graded areas until 

such time as permanent drainage and erosion control features have been installed. Areas 

subjected to erosion or sedimentation shall be properly prepared in accordance with the 

Specifications prior to placing additional fill or structures. 

9.2 After completion of grading as observed and tested by the Consultant, no further 

excavation or filling shall be conducted except in conjunction with the services of the 

Consultant. 

10. CERTIFICATIONS AND FINAL REPORTS 

10.1 Upon completion of the work, Contractor shall furnish Owner a certification by the Civil 

Engineer stating that the lots and/or building pads are graded to within 0.1 foot vertically of 

elevations shown on the grading plan and that all tops and toes of slopes are within 0.5 foot 

horizontally of the positions shown on the grading plans. After installation of a section of 

subdrain, the project Civil Engineer should survey its location and prepare an as-built plan 

of the subdrain location. The project Civil Engineer should verify the proper outlet for the 

subdrains and the Contractor should ensure that the drain system is free of obstructions. 

10.2 The Owner is responsible for furnishing a final as-graded soil and geologic report 

satisfactory to the appropriate governing or accepting agencies. The as-graded report 

should be prepared and signed by a California licensed Civil Engineer experienced in 

geotechnical engineering and by a California Certified Engineering Geologist, indicating 

that the geotechnical aspects of the grading were performed in substantial conformance 

with the Specifications or approved changes to the Specifications.  
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