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DOUBLE RING INFILTRATION TESTING RESULTS 

 
Dear Mr. Arthur: 
 
As requested, we performed double-ring infiltration testing at the subject property in 
Tracy, California. The purpose of our services was to provide information pertinent to the design 
of the proposed project basins. A discussion of our field services and the results of our infiltration 
testing are provided below. 
 
INFILTRATION FIELD TESTING 
 
At each of the five proposed basin locations, we retained the services of a subcontractor to drill 
one boring to a depth of 20 feet. We reviewed subsurface conditions at each location and selected 
the most appropriate elevations for infiltration testing. We performed our double-ring tests at the 
approximate depth below the existing surface, as shown on Table 1 below. An ENGEO 
representative conducted two infiltration tests at various elevations within each of the five basin 
locations. The double-ring infiltration tests were performed in general conformance with 
ASTM D3385-18 and the Multi-Agency Post-Construction Stormwater Standards Manual. The 
approximate locations of our geotechnical borings and infiltration tests are provided in the 
attached figures.  
 
The infiltration test maintains a constant head within the rings. Specialized Mariotte Tubes were 
used to maintain the water levels at the selected head elevation in both the inner ring and the 
annular space throughout the test. A constant head was achieved in DR-7 and DR-8 by manually 
adding a selected amount of water over a measured time interval due to the rapid infiltration rates 
of the targeted soil layers. Each infiltration test was run until the infiltration rate stabilized.  
 

INFILTRATION TEST RESULTS 
 
The infiltration rate for the double-ring infiltrometer was calculated using the following equation from 
ASTM D3385. 

VIR = ΔVIR / (AIR * Δt) 
Where: 
 
VIR = inner ring incremental infiltration velocity, cm/hr 
ΔVIR = volume of liquid used during time interval to maintain constant head in the inner 

ring, cm3 
AIR = interior area of inner ring, cm2 
Δt = time interval, h 
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Based on the encountered soil types, the site soil would be anticipated to have infiltration rates 
varying from Type A to Type D soil, as presented in Table 3-1 of the Multi-Agency Post Construction 
Stormwater Standards Manual. Our double-ring infiltration test results are summarized in 
Table 1 below, along with a description of the soil type at each test location.  
 
TABLE 1: Double-Ring Infiltrometer Test Results 

TEST 
LOCATION 

BASIN 
IDENTIFICATION 

DEPTH 
(Below the 

existing ground 
surface, ft) 

SOIL TYPE 
INFILTRATION 

RATE  
(inches/hour) 

DR-1 Basin 1 7 Sandy silt 1.8 

DR-2 Basin 1 12 Silty sand 1.0 

DR-3 Basin 2 5 Lean clay 0.3 

DR-4 Basin 2 11½  Sandy lean clay 1.2 

DR-5 Basin 3 3 Lean clay 0.3 

DR-6 Basin 3 9½  Sandy lean clay 0.9 

DR-7 
Basin 4 

9 
Poorly graded gravel with silt 

and sand 
15.0 

DR-8 
Basin 4 

12 
Poorly graded gravel with 

clay and sand 
15.0 

DR-9 Basin 5 4 Lean clay with sand 0.5 

DR-10 Basin 5 9 Sandy silt 0.8 

 
We strived to perform our professional services in accordance with generally accepted principles 
and practices currently employed in the area, there is no warranty, express or implied. If you have 
any questions regarding the contents of this letter, please do not hesitate to contact us. 
 
Sincerely, 
 
ENGEO Incorporated 
 
 
 
 
Chase Dunn Steve Harris, GE 
 
cd/sh/dt 
 
Attachments: Figure 1 – Vicinity Map 

Figure 2 – Site Plan - Proposed Basin 1 
Figure 3 – Site Plan - Proposed Basin 2 
Figure 4 – Site Plan - Proposed Basin 3 
Figure 5 – Site Plan - Proposed Basin 4 
Figure 6 – Site Plan - Proposed Basin 5 

  Boring Logs 1 through 5 

















SILTY SAND (SM), brown, medium dense, moist,
fine-grained sand, 30-40% fines

SANDY LEAN CLAY (CL), brown, stiff, moist, medium
plasticity, 30-40% fine-grained sand
CLAYEY SAND (SC), brown, loose, moist, fine-grained
sand, 25-35% fines

SANDY SILT (ML), brown, medium stiff, moist,
non-plastic, 35-45% fine-grained sand

SILTY SAND (SM), brown, medium dense, moist,
fine-grained sand, 30-40% fines

POORLY GRADED SAND WITH SILT AND GRAVEL
(SP-SM), brown, medium dense, moist, fine- to
coarse-grained sand, 5-12% fines, 30-40% fine to coarse
gravel

SILTY SAND WITH GRAVEL (SM), brown, medium
dense, moist, fine- to coarse-grained sand, 12-20% fines,
20-30% fine to coarse gravel

Bottom of boring at approximately 21 1/2 feet below
existing grade. Groundwater not encountered during
drilling.
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LEAN CLAY (CL), dark brown, very stiff to hard, moist,
medium plasticity, <15% fine-grained sand, contains
carbonates

LEAN CLAY WITH SAND (CL), brown, hard, moist,
medium plasticity, 15-25% fine-grained sand

SANDY LEAN CLAY (CL), brown, hard, moist, low
plasticity, 35-45% fine-grained sand

SILTY SAND (SM), brown, dense, moist, fine- to
medium-grained sand, 25-35% fines

SILTY SAND WITH GRAVEL (SM), brown, very dense,
moist, fine- to coarse-grained sand, 15-25% fines, 20-30%
fine to coarse gravel

Bottom of boring at approximately 21 1/2 feet below
existing grade. Groundwater not encountered during
drilling.
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LEAN CLAY (CL), dark grayish brown, hard, moist,
medium to high plasticity, <15% fine-grained sand,
contains manganese nodules

LEAN CLAY WITH SAND (CL), brown, very stiff, moist,
medium plasticity, 20-29% fine-grained sand

SANDY LEAN CLAY (CL), brown, hard, moist, medium
plasticity, 30-40% fine-grained sand

grades to increasing sands content, contains gravel

LEAN CLAY WITH SAND (CL), brown, stiff, moist,
medium plasticity, 15-25% fine-grained sand

grades to hard

Bottom of boring at approximately 21 1/2 feet below
existing grade. Groundwater not encountered during
drilling.

22

13

26

18

30

15

33

>4.5*

4.25*

>4.5*

4.0*

>4.5*

PP

PP

PP

PP

PP

CM. Dunn / ZAC
West Coast Exploration
Solid Flight Auger
140 lb. Rope and Cathead

Geotechnical Exploration
Pacific Gateway
Tracy, California
19633.000.002

DATE DRILLED:
HOLE DEPTH:

HOLE DIAMETER:
SURF ELEV (WGS84):

12/2/2022
Approx. 21½ ft.
4.5 in.
Approx. 192 ft.

D
ep

th
 in

 F
ee

t

5

10

15

20

S
am

pl
e 

T
yp

e
LOGGED / REVIEWED BY:
DRILLING CONTRACTOR:

DRILLING METHOD:
HAMMER TYPE:

37.655847 LONGITUDE: -121.407512
E

le
va

tio
n 

in
 F

ee
t

190

185

180

175

LOG OF BORING 1-B03

DESCRIPTION

W
at

er
 L

ev
el

B
lo

w
 C

ou
nt

/F
oo

t

Li
qu

id
 L

im
it

P
la

st
ic

 L
im

it

P
la

st
ic

ity
 In

de
x

F
in

es
 C

on
te

nt
(%

 p
as

si
ng

 #
20

0 
si

ev
e)

M
oi

st
ur

e 
C

on
te

nt
(%

 d
ry

 w
ei

gh
t)

D
ry

 U
ni

t W
ei

gh
t

(p
cf

)

S
he

ar
 S

tr
en

gt
h 

(p
sf

)
*f

ie
ld

 a
pp

ro
xi

m
at

io
n

Atterberg Limits

U
nc

on
fin

ed
 S

tr
en

gt
h 

(t
sf

)
*f

ie
ld

 a
pp

ro
xi

m
at

io
n

S
tr

en
gt

h 
T

es
t T

yp
e

Lo
g 

S
ym

bo
l

LATITUDE:

LO
G

 -
 G

E
O

T
E

C
H

N
IC

A
L

_S
U

+
Q

U
 W

/ E
LE

V
  1

-B
01

_1
-B

05
.G

P
J 

 E
N

G
E

O
 IN

C
.G

D
T

  1
2/

20
/2

2



LEAN CLAY (CL), dark grayish brown, very stiff, moist,
medium to high plasticity, <15% fine-grained sand

LEAN CLAY WITH SAND (CL), brown, medium stiff,
moist, medium plasticity, 15-25% fine-grained sand

grades to very stiff

SANDY LEAN CLAY (CL), brown, hard, moist, low to
medium plasticity, 35-45% fine-grained sand

POORLY GRADED GRAVEL WITH SILT AND SAND
(GP-GM), yellowish brown, very dense, moist, fine to
coarse gravel, 5-12% fines, 35-45% fine- to
coarse-grained sand

POORLY GRADED GRAVEL WITH CLAY AND SAND
(GP-GC), yellowish brown, dense, moist, fine to coarse
gravel, 5-12% fines, 25-35% fine- to coarse-grained sand

CLAYEY SAND (SC), brown, medium dense, moist,
fine-grained sand, 40-49% fines

Bottom of boring at approximately 21 1/2 feet below
existing grade. Groundwater not encountered during
drilling.
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LEAN CLAY WITH SAND (CL), dark brown, hard, moist,
medium to high plasticity, 15-25% fine-grained sand,
contains carbonates

grades to brown, 20-29% fine-grained sand

LEAN CLAY (CL), brown, hard, moist, medium to high
plasticity, <15% fine-grained sand
LEAN CLAY WITH SAND (CL), brown, very stiff, moist,
medium plasticity, 15-25% fine-grained sand

SANDY SILT (ML), brown, stiff, moist,  low plasticity to
non-plastic, 30-40% fine-grained sand

grades to medium stiff

SANDY ELASTIC SILT (MH), brown, stiff, moist, medium
plasticity, 30-40% fine-grained sand

Bottom of boring at approximately 21 1/2 feet below
existing grade. Groundwater not encountered during
drilling.
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