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Photo 15: (10-28-09) Facing south at Sta 713+00+- subcontractor broadcasted straw and green
tackifier onto the levee slope to revegetate.
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Field Memorandum 
  

LOG NO.: 023 

PROJECT: Feather River Levee Repair - Segment 3 

OWNER: Three Rivers Levee Improvement Authority 

CONTRACTOR: Nordic Industries, Inc. CONTRACT NO.: PH4-2007/08-01 
     
 

To: Todd Lemmons Date: October 16, 2009 

  
Subject: Erosion Site 2 - Geotextile Fabric Testing 
   

On October 15, 2009 , you submitted the interface friction angle test results for the geotextile fabric,  
Tencate 180A, S17913B. 
 
This is to notify you of the acceptance of the test results and the use of the tested material. 

 
 
 
 
 
 
 
 
 

   
   SIGNATURE: 

 
 
 

 
   



DATE:

TO: Josh Fayter JOB NO: 
Sierra Testing Laboratories, Inc. LAB LOG: 
5040 Robert J. Mathews, Suite 1
El Dorado Hills , CA 95762

e-mail:  jfayter@sierratestinglaboratories.com

RE: Lab Report:  Site 2 Erosion Control, 09-242

Enclosed are results for:               Samples Received -
Code Item Quantity

16585 3
16591 3

Sincerely,

    This testing is based up on accepted industry practice as well as the test method listed.  These results apply only to the samples supplied and tested for the above
  referenced job.  The data and information are proprietary and can not be released without authorization of Vector Engineering Inc.  By accepting the data and results
represented on this page, client agrees to limit the liability of Vector Engineering, Inc. from Client and all other parties claims arising out of the use of this data to the cost 
  for the respective test(s) represented here, and Client agrees to indemnify and hold harmless Vector from and against all liability in excess of the aforementioned limit.

143E Spring Hill Drive •  Grass Valley, California 95945 •  USA •  Tel: +1-530-272-2448 •  Fax: +1-530-272-8533
The Americas  •  Asia  •  Australia

October 16, 2009

2902.0
983010.03

LSDS-Subbase Remolding Fee, per point
LSDS-Soil / Geosynthetic, ASTM D-5321, per point

October 5, 2009

Prepared By: Erik Olhoffer

Thank you for consulting Vector Engineering for your material testing requirements. We look forward
to working with you again. If you have any questions or require any additional information, please
call us at  1-530-272-2448.

Laboratory TechnicianLaboratory Manager
Reviewed By:  Kindra Hillman

LT-1-AF (rev.2-10-04)



LARGE SCALE DIRECT SHEAR REPORT
Test Method D-5321-B

Report Date:

Client Name: SIERRA TESTING LABORATORIES INC.Project Name: SITE 2 EROSION CONTROL, 09-242 Project No:

Superstrate:           Drainage Gravel
Material 1:           Existing Levee Material, S17913 (Rec'd 10/5) LSN: 2902A Remolded
Material 2:           Geotextile, Tencate 180A, S17913B (Rec'd 10/5) LSN: ASQ Floating
Substrate:           -2" Quarry Stone, S17913C (Rec'd 10/5) LSN: 2902B Remolded

Shear Secant 
Stress Friction

psf psf Angle
390 310 38

780 560 36

1170 750 33

Adhesion: 100 psf

Friction Angle: 29 degrees

NOTE: GRAPH NOT TO SCALE

Shear Secant 
Stress Friction

psf psf Angle
390 150 21

780 520 34

1170 590 27

Adhesion: 0 psf

Friction Angle: 29 degrees

Note:        Intercept set to "0"

NOTE: GRAPH NOT TO SCALE

               These results apply only to the above listed samples / materials. The data and information are proprietary and cannot be released without authorization of Vector Engineering Inc.
          By accepting the data and result represented on this page, Client agrees to limit the liability of Vector Engineering, Inc. from client and all other parties for claims arising out of use of this
          data to the cost for the respective test(s) represented hereon, and Client agrees to indemnity and hold harmless Vector from and against all liability in excess of the aforementioned limit.
L:Labexcel \ Projects \ 1998 \ 983010 \ 2902A-LSDS-rp Entered By: KH Print Date: 10/16/09 Rev . By: Lab Log:
 DCN: LSDS-rp (rev., 01/026/09) 2902A
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Test Method D-5321-B

Report Date:

Client Name: SIERRA TESTING LABORATORIES INC.Project Name: SITE 2 EROSION CONTROL, 09-242 Project No:

Superstrate:           Drainage Gravel
Material 1:           Existing Levee Material, S17913 (Rec'd 10/5) LSN: 2902A Remolded
Material 2:           Geotextile, Tencate 180A, S17913B (Rec'd 10/5) LSN: ASQ Floating
Substrate:           -2" Quarry Stone, S17913C (Rec'd 10/5) LSN: 2902B Remolded

    DISPLACEMENT
  vs. SHEAR STRESS

psf
390

780

1170

    MOISTURE DATA:

3) 22.1

STANDARD CONDITIONS: SHEAR DISPLACEMENT RATE: 0.04 in/min
1. The "gap" between shear boxes was set at 80 mil (2.0 mm)
2. The test specimens were flooded during testing unless otherwise noted.
3. High Normal Stresses, >5psi (35 kPa) was applied using air pressure.
4. Low Normal Stresses,  <5psi (35 kPa) was applied using dead weights.
5. The tests were terminated  after 3.0"(75 mm) of displacement unless otherwise noted.
6. Tests were performed in general accordance with ASTM procedure D-5321  using a Brainard-Killman LG-112 direct shear machine

with an effective area of 12" x 12" (300 x300 mm).

TEST ORIENTATION:

SOIL

BOTTOM BOX W/ RIGID SUBSTRATE ROCK

SPECIAL TEST NOTES:
1. Each specimen of geotextile was cut to 14" x 20" and floating below the soil and above the rock.
2. The test soil was placed in the upper shear box to the specified dry density and water content.
3. The quarry rock was placed in the lower shear box and dry rodded until level.
4. Each test specimen was consolidated for 24 hours at the specified normal stress, then sheared.
5. The test was performed in a "wet" or "flooded" condition.
6. Shearing occurred at the interface of the soil and geotextile specimens.
7. The Friction Angle and Adhesion (or Cohesion) results given here are based on a mathematically determined best fit line.
8. Further interpretation should be conducted by a qualified professional experienced in geosynthetic and geotechnical engineering.  

          These results apply only to the above listed samples / materials.  The data and information are proprietary and can not be released without authorization of Vector Engineering Inc.
   By accepting the data and result represented on this page, Client agrees to limit the liability of Vector Engineering, Inc. from client and all other parties for claims arising out of use of this
   date to the cost for the respective test(s) represented hereon, and Client agrees to indemnity and hold harmless Vector from and against all liability in excess of the aforementioned limit.

L:Labexcel \ Projects \ 1998 \ 983010 \ 2902A-LSDS-rp Entered By: KH Print Date: 10/16/09 Rev . By: Lab Log:

2902A

1.

GEOTEXTILE

 DCN: LSDS-rp (rev., 01/026/09)

(Soil)

8.1

2.

3.

2) 22.4

Initial Dry Density:

Final Water Content:(%)
1) 23.8

112.1 pcf

LARGE SCALE DIRECT SHEAR REPORT

NORMAL STRESS

983010.03

    TOP BOX WITH BOARD SPACERS

2.7

Stress
Test

psi

14.4%
Initial Water Content:

Point

5.4

Normal

October 15, 2009

0

200

400

600

800

1000

0.0 0.5 1.0 1.5 2.0 2.5 3.0

HORIZONTAL DISPLACEMENT (inches)

S
H

E
A

R
 S

TR
E

S
S

 (p
sf

) Drop from storm 
power outage

Page 2 of 2



Appendix D – Riprap Certification
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Appendix E – Contractor Quality Control Testing
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Appendix E-1 CQC Laboratory Materials Testing
Summary

Appendix E-2 CQC Field Compaction Test Summary
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CQC Laboratory Materials Testing Summary



Sa
m

pl
e 

Sa
m

pl
e

Lo
ca

tio
n

Fe
at

ur
e

M
oi

st
ur

e
A

tte
rb

er
g 

Li
m

its
So

il
So

il
N

o.
D

at
e

D
es

cr
ip

tio
n

So
ur

ce
Ty

pe
C

on
te

nt
 (%

)
A

ST
M

 D
43

18
M

ax
im

um
O

pt
im

um
R

ef
er

en
ce

d
M

ax
im

um
O

pt
im

um
C

la
ss

.
D

es
cr

ip
tio

n

ft.
D

22
16

M
ax

 
Pa

rt
ic

le
%

G
ra

ve
l

%
Sa

nd
%

Fi
ne

s
LL

PL
PI

D
ry

 D
en

s.
 (p

cf
)

M
oi

st
. C

on
t. 

(%
)

C
ur

ve
 N

o.
D

ry
 D

en
s.

 (p
cf

)
M

oi
st

. C
on

t. 
(%

)
A

ST
M

 D
24

87
A

ST
M

 D
24

88

S
18

16
9

10
/0

8/
09

E
lla

 B
or

ro
w

E
ro

si
on

  S
ite

 #
2

E
lla

 B
or

ro
w

-
-

-
-

-
-

-
-

-
10

9.
6

15
.5

-
-

-
-

-

S
18

45
8

10
/1

2/
09

S
ta

 7
10

+5
0

E
ro

si
on

  S
ite

 #
2

E
lla

 B
or

ro
w

S
G

+1
-

-
-

-
-

-
-

-
-

-
S

18
16

9
10

8.
6

15
.1

-
-

S
18

60
9

10
/2

2/
09

To
e 

D
ra

in
 F

ill
To

e 
D

ra
in

 
N

at
iv

e
-

-
-

-
-

-
-

-
10

4.
0

16
.9

-
-

-
-

-

S
18

68
5

10
/2

4/
09

S
ta

 7
08

+5
0,

 1
0'

 fr
om

 le
ve

e 
to

e
To

e 
Tr

en
ch

N
at

iv
e

2
43

.6
9.

0
3/

8
6.

0
71

.1
22

.9
30

16
14

-
-

S
18

60
9

10
4.

3
14

.9
S

C
cl

ay
ey

 s
an

d

S
18

89
1

10
/2

5/
09

S
ta

 7
12

+0
0,

 6
" f

ro
m

 to
e

To
e 

Tr
en

ch
N

at
iv

e
3

44
.6

4.
3

1/
2

9.
8

87
.6

2.
6

N
V

N
P

N
P

-
-

S
18

60
9

10
7.

0
16

.1
S

P
po

or
ly

 g
ra

de
d 

sa
nd

S
18

74
7

10
/2

6/
09

S
ta

 7
10

+7
0,

 8
' f

ro
m

 to
e

To
e 

Tr
en

ch
N

at
iv

e
3

45
.6

6.
1

1/
2

5.
8

82
.5

11
.7

N
V

N
P

N
P

-
-

S
18

60
9

10
4.

3
15

.8
S

P
-S

M
po

or
ly

 g
ra

de
d 

sa
nd

 w
ith

 s
ilt

S
18

78
2

10
/2

7/
09

S
ta

 7
07

+0
0,

 1
5'

 fr
om

 to
e

To
e 

Tr
en

ch
N

at
iv

e
2

46
.6

13
.3

3/
8

8.
3

67
.4

24
.3

28
17

11
-

-
S

18
83

8
11

1
13

S
C

cl
ay

ey
 s

an
d

S
18

83
8

10
/2

8/
09

S
ta

 7
10

+1
0

To
e 

Tr
en

ch
N

at
iv

e
3

47
.6

2.
2

1/
2

9.
7

78
.4

11
.9

N
V

N
P

N
P

11
0.

6
12

.3
-

-
-

S
P

-S
M

po
or

ly
 g

ra
de

d 
sa

nd
 w

ith
 s

ilt

El
ev

./ 
D

ep
th

M
oi

st
.-D

en
s 

C
ur

ve
 (A

ST
M

 D
69

8)

ER
O

SI
O

N
 S

IT
E 

# 
2

M
at

er
ia

l
C

he
ck

po
in

t (
A

ST
M

 D
69

8)

M
ar

ys
vi

lle
, C

al
ifo

rn
ia

Si
er

ra
 T

es
tin

g 
L

ab
or

at
or

ie
s P

ro
je

ct
 N

um
be

r:
  0

9-
24

2

A
ST

M
 D

42
2

LA
B

O
R

A
TO

R
Y 

M
A

TE
R

IA
LS

 T
ES

T 
SU

M
M

A
R

Y

Ph
as

e 
IV

, F
ea

th
er

 R
iv

er
 L

ev
ee

 R
ep

ai
r 

Pr
oj

ec
t

Se
gm

en
t 3

 E
ro

si
on

 S
ite

 2
 R

ep
ai

rs
R

ec
la

m
at

io
n 

D
is

tr
ic

t N
o.

 7
84

Si
ev

e 
A

na
ly

si
s

A
s 

of
 1

2/
1/

20
09

Si
er

ra
 T

es
tin

g 
La

bo
ra

to
rie

s,
 In

c.
  5

04
0 

R
ob

er
t J

. M
at

he
w

s 
B

lv
d.

 E
l D

or
ad

o 
H

ill
s,

 C
A

 9
57

62
 P

h:
 (9

16
)9

39
-3

46
0 

FA
X

: (
91

6)
93

9-
35

07
Pa

ge
 1

 o
f 1



Appendix E-2
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CQC Field Compaction Test Summary
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Appendix F - Quality Assurance Testing
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Appendix F-1 QA Laboratory Materials Testing
Summary

Appendix F-2 QA Field Compaction Test Summary
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QA Laboratory Materials Testing Summary



Week Ending: MASTER LIST Page No.: 1

Project Name: 3 Rivers Segment I & III

WKA No.: 7642.04P

Segment 3 Erosion Site 2 Laboratory Materials Summary

10/27/2009

Segment 3 Erosion Site 2 

Toe Trench 123.0 11.0Curve # 197
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QA Field Compaction Testing Summary
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