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MEMORANDUM

To: Stephanie Swain, AIA

Cc: Paul Schneider, Siegfried

From: Charley Scott, PE

Date: February 21, 2024

Subject: Retention Basin Infiltration Testing
San Joaquin County Morgue and Medical Examiner’s Office Storm Study
San Joaquin County, California

We have prepared this memorandum to report the infiltration rates for the two existing retention basins located at the north 
and east of the San Joaquin County jail complex. The project is located at 7000 Michael Canlis Boulevard, French Camp, 
California as shown in Plate 1. The goal of this testing was to measure the infiltration rates within the basins of the near 
surface soils.

Field Exploration
The field exploration consisted of four 1¾ to 2¼ feet bgs borings advanced using hand operated auger and post hole shovel. 
These shallow borings were converted to percolation tests and used for determination of infiltration rates by Porchet method.
The test locations were placed on the slope of the basin with the bottom of the test interface at approximately the same 
elevation as the bottom of the basin as well as to stay away from pooling water at the bottom of the basin. Field conditions 
during the time of the field operations were clear weather however the days leading up to the exploration were raining 
weather. The locations of the explorations advanced are shown on Plate 2.

Field Testing
Determination of the infiltration rates were performed in general accordance with the San Joaquin County Percolation Test 
Procedures.

PREPARATION OF TEST HOLES
o Drill 6-inch diameter hole to test depth

o Remove loose material from hole
o MODIFICATION:  Insert PVC pipe perforated at bottom of pipe.
o Add 2 inches of course sand or gravel
o Saturation performed by presoaking the test hole 24 hours before by adding at least 12 inches of water over 

the gravel.
PERCOLATION
o Procedure 1:  If water remains in the test hole overnight 

Add clear water to approximately 6 inches over the gravel
From a fixed point, measure the drop in water level over a thirty (30) minute interval or 
Calculate the percolation rate in minutes per inch

o Procedure 2:  If No water remains in test hole overnight
Add clear water to bring depth of water in the hole to approximately 6 inches over the gravel
From a fixed reference point, measure the drop at (30) minute intervals for four (4) hours, refilling 6 
inches over the gravel, as necessary.  
Use the final reading of the four (4) hour period to calculate the percolation rate in minutes per inch.

o Procedure 3:  Sand soils (or other soils) in which the first 6 inches of water seeps away in less than thirty (30) 
minutes after the overnight saturation period.
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Refill the hole to approximately 6 inches above the gravel
From a fixed reference point, take the readings 10 minutes apart over a one (1) hour period.
Use the final reading to calculate the percolation rate in minutes per inch. 

o Calculate the percolation rate, then using the Porchet method, convert to infiltration rate.

Laboratory Testing
We performed geotechnical testing on the samples collected from the bottom of the bores at the bottom of the percolation 
tests.  Testing was performed to verify the gradation of the soil to approximate infiltration rates using the relationship 
developed by Massman, 2003. Results of the testing performed are included in this memorandum.

Site Conditions
The surface condition of the existing basins were overgrown with tall grass, brush piles, small to large bushes and small to 
large trees. A pile of rubble was encountered in the southwest corner of the east basin. Shallow pools of water were 
observed at various locations near the bottom of the basins

Subsurface Conditions
Boring P-1 advanced at the at the west side of the north basin encountered sandy silt (ML). Boring P-2 advanced at the at 
the center of the north basin encountered poorly-graded sand with silt (SP-SM). Borings P-3 advanced at the at the north 
side of the east basin and P-4 advanced at the south side of the east basin encountered silt with sand (ML). Groundwater 
was not encountered in borings. The locations of the explorations advanced are shown on Plate 2.

Conclusions
The infiltration rates presented in the table below were converted by Porchet methods utilizing the percolation rates at the 
test interface presented, except as noted.  The infiltration rates may vary depending on the soil’s composition, fines content, 
density (i.e., relative compaction) and moisture content. The surface of the existing basins are covered by vegetation that 
may inhibit the rates of infiltration from what was measured at each location. Due to excessive rates measured during field 
testing the infiltration rate at location P-2 was calculated using a relationship between soil gradation and infiltration rate
developed by Massman, 2003. The same relationship was used to validate the values measured during field testing at 
locations P-1, P-3, and P-4. Infiltration rates presented are measured rates with no factor of safety. An appropriate factor of 
safety should be applied to the measured infiltration rate for the design of the storm system.

Table 1 – Infiltration Rates for Percolation Tests Converted by Porchet Method

Location
Depth of Test Below 

Ground Surface             
(ft)

Measured Infiltration 
Rate                   

(in/hr) 
Measured Infiltration Rate   

(gal/sf/day)

P-1 (North Basin) 1 3/4 2.7 39.8
P-2 (North Basin) 1 3/4 35.9* 536.4
P-3 (East Basin) 2 1.5 22.3
P-4 (East Basin) 2 1/4 2.3 34.9

The locations of the percolation tests are shown on Plate 2.
*Rate determined using soil gradation to infiltration rate relationship developed by Massman, 2003
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ASTM 
D2216

Sample Date Location ID Depth Top 
(ft)

Depth Base 
(ft) Color Moisture 

(%)

Wet 
Density 

(pcf)

Dry 
Density 

(pcf)

Liquid 
Limit

Plasticity 
Index

Gravel 
(%) Sand (%) Fines 

(%)

USCS 
Group 
Symbol

USCS 
Description

2/6/2024 P-1 1.5 1.8 Brown --- --- --- NP NP 1 40 59 ML Sandy Silt

2/6/2024 P-2 1.5 1.8 Brown --- --- --- NP NP 0 91 8.8 SP-SM Poorly-Graded 
Sand with Silt

2/6/2024 P-3 1.8 2.0 Brown --- --- --- NP NP 0 30 70 ML Silt with Sand

2/6/2024 P-4 2.0 2.3 Brown --- --- --- NP NP 1 22 77 ML Silt with Sand

ASTM           
D7263 Visual

STOCKTON SAN JOSE SACRAMENTO MODESTO
101 Sycamore Ave, #100
Modesto, CA 95354
t: 209.762.3580

1164 National Drive #20
Sacramento, CA 95834
t: 916.520.2777

ASTM                     
D1140/D6913

Geotechnical Materials Testing Summary
Tested in General Accordance with ASTM  D1140, D2487, D2974, D4318, D6913, and D7263.

Project Name:

Project Number:

Project Location:

San Joaquin County Morgue

16011-DGA-5001

French Camp, CA

111 N. Market St., #300

ASTM                
D2487

San Jose, CA 95113
t: 408.754.2021

3428 Brookside Rd.
Stockton, CA 95219
t: 209.943.2021
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ASTM 
D2216

Sample Date Location ID Depth Top 
(ft)

Depth Base 
(ft) Color Moisture 

(%)

Wet 
Density 

(pcf)

Dry 
Density 

(pcf)

Liquid
Limit

Plasticity 
Index

Gravel 
(%)

Sand 
(%)

Fines 
(%)

USCS 
Group 
Symbol

USCS 
Description

11/7/2023 B4-1C 3.5 4.0 Gray with rust 
mottling 8.4 118.2 109.1 NP NP 0 3 97 ML Silt

11/7/2023 B4-2C 6.0 6.5 Gray with rust 
mottling 9.4 106.7 97.5 --- --- --- --- --- --- ---

11/7/2023 B4-3C 8.5 9.0 Gray with rust 
mottling 19.4 120.0 100.5 --- --- --- --- --- --- ---

11/7/2023 B4-4B 10.5 11.0 Gray with rust 
mottling 25.3 123.5 98.5 --- --- --- --- --- --- ---

11/7/2023 B4-5C 16.3 16.5 Reddish Brown 17.3 --- --- NP NP 0 86 14 SM Silty Sand

11/7/2023 B4-SPT6 20.0 21.5 Brown with black 
and red mottling 19.0 --- --- --- --- --- --- --- --- ---

11/7/2023 B4-7C 26.0 26.5 Brown 29.2 128.0 99.1 --- --- --- --- --- --- ---

11/7/2023 B4-SPT8 30.0 31.5 Brown 26.3 --- --- --- --- --- --- --- --- ---

11/7/2023 B4-9C 36.0 36.5 Dark gray 29.2 --- --- --- --- --- --- --- --- ---

11/7/2023 B4-SPT10 40.0 41.5 Light gray 33.2 --- --- --- --- --- --- --- --- ---

11/7/2023 B4-11C 46.0 46.5 Brown 25.5 130.1 103.7 --- --- --- --- --- --- ---

11/7/2023 B4-SPT12 50.0 51.5 Light gray 35.2 --- --- --- --- --- --- --- --- ---

11/7/2023 Bulk 1 EL 16.0 EL 16.5 Dark Brown --- --- --- 28 11 1 36 63 CL Sandy Lean 
Clay

11/7/2023 Bulk 2 EL 21.0 EL 21.5 Light Brown --- --- --- 27 9 1 39 60 CL Sandy Lean 
Clay

San Jose, CA 95113
t: 408.754.2021

3428 Brookside Rd.
Stockton, CA 95219
t: 209.943.2021

Geotechnical Materials Testing Summary
Tested in General Accordance with ASTM  D1140, D2487, D4318, D6913, and D7263

Project Name:

Project Number:

Project Location:

Health Plan of San Joaquin Be Well

23288-5001

French Camp, CA

111 N. Market St., #300

ASTM                
D2487

ASTM           
D7263

ASTM           
D4318

STOCKTON SAN JOSE SACRAMENTO MODESTO
101 Sycamore Ave, #100
Modesto, CA 95354
t: 209.762.3580

1164 National Drive #20
Sacramento, CA 95834
t: 916.520.2777

ASTM                  
D1140/D6913



ASTM 
D2216

Sample Date Location ID Depth Top 
(ft)

Depth Base 
(ft) Color Moisture 

(%)

Wet 
Density 

(pcf)

Dry 
Density 

(pcf)

Liquid
Limit

Plasticity 
Index

Gravel 
(%)

Sand 
(%)

Fines 
(%)

USCS 
Group 
Symbol

USCS 
Description

11/7/2023 B1-1C 3.5 4.0 Brown 9.1 110.9 101.6 --- --- --- --- --- --- ---

11/7/2023 B1-2C 6.0 6.5 Brown 4.2 108.8 104.4 --- --- --- --- --- --- ---

11/7/2023 B1-3C (TOP) 8.5 8.8 Gray with rust 
mottling 22.1 124.8 102.2 --- --- --- --- --- --- ---

11/7/2023 B1-3C 
(BOTTOM) 8.8 9.0 Light brown 3.5 --- --- NP NP 0 92 7.7 SP-SM Poorly-Graded 

Sand with Silt

11/7/2023 B1-4C 11.0 11.5 Light brown 2.1 102.5 100.5 NP NP 0 97 2.8 SP Poorly-Graded 
Sand

11/7/2023 B1-5C 16.0 16.5 Brown 28.8 123.5 95.9 --- --- --- --- --- --- ---

11/7/2023 B1-6C 21.0 21.5 Brown 22.4 127.9 104.5 --- --- --- --- --- --- ---

11/7/2023 B2-1C 2.0 2.5 Dark gray 8.8 123.0 113.0 --- --- --- --- --- --- ---

11/7/2023 B2-2C 4.5 5.0 Gray with rust 
mottling 19.8 118.6 98.9 --- --- --- --- --- --- ---

11/7/2023 B2-3C 7.0 7.5 Gray with rust 
mottling 20.0 117.7 98.1 --- --- --- --- --- --- ---

11/7/2023 B2-4C 9.5 10.0 Gray with rust 
mottling 28.4 124.6 97.1 --- --- --- --- --- --- ---

11/7/2023 B2-5C 16.0 16.5 Brown with white 
mottling 28.0 124.2 97.0 --- --- --- --- --- --- ---

11/7/2023 B3-1C 2.0 2.5 Gray 4.1 --- --- --- --- --- --- --- --- ---

11/7/2023 B3-2C 4.5 5.0 Gray 4.5 112.8 107.9 --- --- --- --- --- --- ---

11/7/2023 B3-3C 7.0 7.5 Gray with rust 
mottling 14.0 104.6 91.7 --- --- --- --- --- --- ---

11/7/2023 B3-4C 9.5 10.0 Gray with rust 
mottling 20.7 125.9 104.3 --- --- --- --- --- --- ---

11/7/2023 B3-5C 16.0 16.5 Brown 23.4 123.4 100.0 --- --- --- --- --- --- ---

11/7/2023 IN1-2C 3.0 3.5 Brown 3.7 111.1 107.1 --- --- --- --- --- --- ---

11/7/2023 IN1-3C 4.5 5.0 Brown 4.0 111.1 106.8 --- --- --- --- --- --- ---

ASTM           
D7263

ASTM           
D4318

STOCKTON SAN JOSE SACRAMENTO MODESTO
101 Sycamore Ave, #100
Modesto, CA 95354
t: 209.762.3580

1164 National Drive #20
Sacramento, CA 95834
t: 916.520.2777

ASTM                  
D1140/D6913

Geotechnical Materials Testing Summary
Tested in General Accordance with ASTM  D1140, D2487, D4318, D6913, and D7263

Project Name:

Project Number:

Project Location:

Health Plan of San Joaquin Be Well

23288-5001

French Camp, CA

111 N. Market St., #300

ASTM                
D2487

San Jose, CA 95113
t: 408.754.2021

3428 Brookside Rd.
Stockton, CA 95219
t: 209.943.2021



Project Name: Siegfried - 23288-5001
Project Number: 4437.X012

Sample ID: B4-4C
Type of Sample: CalMod

Sample Description: SILT, grayish brown
Depth: 11-11.5'

Sample Length: 5.01 in Sample + Tube: 772 g
Diameter: 2.39 in Tube: 0.00 g

Height-to-Diameter Ratio: 2.10 Sample Weight: 772 g
Sample Area: 4.48 in2 Wet Density: 130.9 pcf

Sample Volume: 22.5 in3 Moisture: 18 %
Specific Gravity: 2.65 (assumed) Dry Density: 110.5 pcf

Saturation: 98.6 %
*Moisture content taken after test

Test Results
Rate of Strain: 0.0300 in/min Rate of Strain ½%: 0.025 in/min

Deflection at Max. Load: 0.473 in Rate of Strain 2%: 0.100 in/min
Maximum Load: 264 lbs Strain Rate: 0.030 in/min
Strain at Failure: 9.44 % 15% Strain: 0.752 in

4.95 in2

Compressive Strength: 3.84 tsf
53.4 psi

Unconfined Compression
ASTM D 2166

Sample Data

Strain Information

Average cross-sectional area 
at failure:
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Sample ID: B4-4C
Type of Sample: CalMod

Sample Description: SILT, grayish brown
Depth: 11-11.5'

Compressive Strength: 3.84 tsf
53.4 psi

Unconfined Compression
ASTM D 2166
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R-VALUE TEST REPORT

R-VALUE TEST REPORT

Blackburn Consulting
Date: 11/13/2023

Project No.: 4437.X012

Project: Health Plan of San Juaquin Be Well 23288

Source of Sample: Center of Site Depth: Surface

Sample Number: Bulk 1

Remarks: 

Checked by: RBL
Tested by: DSB

SANDY SILT, dark brown

Figure

Material DescriptionTest Results

No.
Compact.
Pressure

psi

Density
pcf

Moist.
%

Expansion
Pressure

psf

Horizontal
Press. psi
@ 160 psi

Sample
Height

in.

Exud.
Pressure

psi

R
Value

R
Value
Corr.

Resistance R-Value and Expansion Pressure - Cal Test 301

R-value at 300 psi exudation pressure = 33

1 125 113.1 14.3  109 54 2.55 412 47 47
2  83 110.5 15.4   65 87 2.60 240 26 27
3  63 109.5 16.5   70 100 2.55 110 19 19
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