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ADDENDUM 1 - REPORT OF GEOTECHNICAL INVESTIGATION 
FISHER SLOUGH RESTORATION PROJECT 

SKAGIT COUNTY, WASHINGTON 

1.0 INTRODUCTION 

This is Addendum 1 to the original URS Final “Report of Geotechnical Investigation, Fisher Slough 
Restoration Project “dated December 15, 2009. This addendum presents the results of an additional 
geotechnical investigation at the site of the proposed setback levee along the big ditch and Smith B 
property at Fisher Slough, one mile south of the Town of Conway in Skagit County, Washington.  

Following a meeting at The Nature Conservancy (TNC) with Dike District # 3, engineering design review 
consultant Bob Boudinot, and other associated parties on September 18, 2009, TNC requested that an 
additional geotechnical investigation be performed and design recommendations provided to address, as 
needed, any permeable foundation zones along the proposed setback levee, and particularly along the 
Smith B property in the south half of the levee.  

This Addendum 1 provides the results of the additional field explorations and laboratory testing as well as 
geotechnical recommendations for design and construction of the proposed setback levee. Unless noted 
otherwise, the following recommendations shall supersede the previous recommendations. However, all 
other existing recommendations and findings in the original report remain applicable and valid. 

2.0 FIELD EXPLORATION PROGRAM 

The field exploration program was initiated and completed on September 25, 2009. Nineteen new test pits 
(TP-7 through TP-25) were excavated and sampled to investigate the subsurface conditions at the site. 
The numbering of the new test pits is continuous with our previous test pit sequence. Locations of current 
and previous geotechnical exploratory borings/test pits performed by URS are shown in the attached 
Figure 1A. The test pits were excavated with a John Deere 410E excavator. The test pit logs are presented 
in Appendix A1.  The test pits were excavated to depths of about 2.5 to 10 feet below existing grade.  

The new test pits revealed subsurface conditions at the new locations that are generally consistent with 
those encountered in our 2008 exploratory borings, and hence are consistent with the estimated  soil 
profile shown in Figure 3 of the January 14, 2009 URS report. An exception is that a zone of gravel or 
silty gravelly fill (GP/GM) was encountered in the upper approximately 2 feet of the soil profile between 
Station 24+00 to Station 25+50.  This limited gravel/silty gravel zone will be referred to as “Stratum 1A” 
to distinguish it from the brown silt fill previously identified as Stratum 1 at the site.  

This “Stratum 1A” gravel zone was encountered in Test Pits Tp-14, TP-17, TP-18 and TP-21, and was 
typically  2 feet thick. This material was medium dense in character and is expected to be free draining.  

The additional test pits did suggest that the upper 1-foot of the Stratum 1 Silt may contain more gravel 
than originally identified in the previous borings and test pits, but is still essentially a fine grained soil.  
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Lab test result on samples in the upper 1-foot of Stratum 1 indicated fines contents ranging from 49 to 93 
percent.   

Along the Smith B property and south end of setback levee, no groundwater was encountered in the test 
pits excavated during the current investigation to the maximum 10-foot depth explored. However, water 
was encountered at a depth of 9.5 feet (Elevation -3.5) in test pit (TP-25) along big ditch near the north 
end of the proposed levee. The water inflow rate was moderate, presumably originating from a sandy 
zone (Stratum 2B) at the bottom of a pit where primarily fine grained soil from Stratum 1 and Stratum 2A 
(or a finer zone within Stratum 2B) occupied the upper 9.5 feet of the profile. 

3.0 FIELD AND LABORATORY TESTING 

Soil samples were obtained from the test pits for visual classification and laboratory testing for physical 
properties. Tests were performed to measure moisture content, percent fines, and plasticity (Atterberg 
Limits test). The results of all tests are presented in Table 1 in Appendix B1. Results of the moisture 
content and percent fines tests are presented on the test pit logs opposite the sample location.  The 
detailed lab data sheets and plotted results are also presented in Appendix B1.  All tests were performed 
in general accordance with the latest ASTM standards.  

Laboratory sieve analysis tests on fourteen samples of Stratum 1 and six samples of Stratum 2A indicate 
fines contents ranging from 49 to 99 percent and from 58 to 100 percent, respectively.  Atterberg Limts 
tests produced plasticity index (PI) values from 16 to 26 for Stratum 1 (MH) samples and a PI of 12 for a 
sample of Stratum 2A (ML).   

Natural moisture content values for the Stratum 1 Silt ranged from only 6 percent, i.e. much lower than 
the estimated optimum value, to 55 percent, i.e. much higher than the estimated optimum value as 
measured in Proctor compaction tests presented in the original geotechnical report. 

Pocket penetrometer tests were conducted on fine grained soils to measure the approximate unconfined 
compressive strength of samples with only minor amounts of sand and gravel.  The results are shown on 
the test pit logs at the depth of the sample tested.  The unconfined strength values were typically greater 
than 1000 psf in the upper 2 feet, dropping to less than about 200 psf (estimated) below a depth of 5 feet.  
It should be noted that measurements stated as “0 tsf”in the logs don’t mean zero strength, but just that the 
instrument was not sufficiently sensitive to measure the lower strength levels accurately.  

4.0 CONCLUSIONS AND RECOMMENDATIONS 

The new test exploration program confirmed that the estimated soil profile presented in Figure 3 of the 
original January 14, 2009 URS geotechnical report for this project is generally accurate for the proposed 
levee alignment. However, a localized zone of relatively free draining gravel or silty gravel fill was 
encountered in the upper 2 feet of the soil profile from approximately Station 24+00 to 25+50 in the south 
half of the levee alignment. This gravel material is being referred to here as Stratum 1A.  The Stratum 1A 
gravel was not encountered in every test pit within the station limits referenced above, thereby suggesting 
it may not be continuous throughout that area. Elsewhere in this portion of the alignment, the foundation 
soil consists of low permeability Stratum 1 Silt overlying the Stratum 2A Silt to Clayey Silt.  The new test 
pits have suggested that the gravel content in the upper 1-foot of Stratum 1 may be as high as 51 percent 
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at some locations, although the considerable portion of fines is expected to dominate the permeability 
characteristics.  

The presence of the zone of Stratum 1A gravel is expected to result in unimpeded seepage beneath the 
levee in the vicinity of Stations 24+00 to 25+50.  Consequently, removal of the material or construction 
of a shallow cutoff trench using low permeability soils is recommended for this interval.  The 4-foot deep 
by minimum 6-foot wide cutoff recommended in the original URS geotechnical report would be 
appropriate.  Considering the apparently limited thickness of the Stratum 1A gravel, an acceptable 
alternative would be to reduce the depth of the cutoff to 3 feet, but increasing the minimum width to 8 
feet would be prudent in that case.  

Since the measured natural moisture content of the foundation soil for proposed levee is at some locations 
much higher than its optimum moisture content, URS recommends that vibratory compaction methods be 
avoided to minimize the potential for causing deterioration of foundation soil engineering properties.  A 
sheepsfoot or clubfoot roller is recommended for compaction of the primarily fine grained soil planned 
for this project.  
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Appendix A1 

Field Exploration  

Key to Log of Boring and Descriptive Terms for Soil 

Logs of Test Pits TP-7 to TP-25 
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terminated at 2.5 feet at 1.00 Pm on Friday, 25 th September
2009.
No groundwater was encountered during excavation.

Brown clayey SILT/SILT with trace sand, Soft to Medium Stiff,
moist to dry [Fill]

Brown Poorly graded sandy GRAVEL/gravelly SAND, Medium
Dense, dry [Fill]

ML/
CL

GP/
SP

G
ra

ph
ic

 L
og

E
le

va
tio

n
fe

et

MATERIAL  DESCRIPTION

Sheet 1 of  1

Log of Boring TP-18
Project Number:     33760911

5

0

-5

-10

-15

-20

0

5

10

15

20

25

30

G
E

O
_S

E
A

_W
E

LL
3R

IN
  G

:\T
E

TR
A

 T
E

C
H

\F
IS

H
E

R
 S

LO
U

G
H

\F
IE

LD
\B

O
R

IN
G

 A
N

D
 T

E
S

T 
P

IT
 L

O
G

S
.G

P
J 

 U
R

S
S

E
A

3.
G

LB
  U

R
S

S
E

A
3.

G
D

T 
 1

0/
1/

09

Not Observed

Figure 1-13

Project: Fisher Slough

Sampling
Method(s)

Logged
By

Project Location:   Skagit County, Washington

John Deere 410E

Hammer
DataGrab Sample

Checked
By

Catapult Heavy Construction

Drilling
Method

Groundwater Level

Total Depth
of Borehole 2.5 feet

WMM

Borehole
Completion

7.0  feet

Location

Approximate
Surface Elevation

9/25/09 S.Balendra



Ty
pe

U
S

C
S

D
ry

 D
en

si
ty

,
(p

cf
)

M
oi

st
ur

e
C

on
te

nt
, %

B
lo

w
s/

 6
in

.

D
ep

th
,

fe
et

Fi
ne

s 
C

on
te

nt
(%

<#
20

0 
S

ie
ve

)

W
el

l
C

om
pl

et
io

n
S

ch
em

at
ic

Drilling
Contractor

Drill Bit
Size/Type

REMARKS
AND

OTHER
TESTSN

um
be

r

R
ec

ov
er

y 
-

In
ch

es

SAMPLES

Date(s)
Drilled

terminated at 2.5 feet at 1.10 Pm on Friday, 25 th September
2009.
No groundwater was encountered during excavation.
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Appendix B1 

Laboratory Tests 

Table 1: Summary of Laboratory Test Results 

Atterberg Limits Results of TP-8, TP-12, TP-12, and TP-14 

 



Table 1:  Summary of Laboratory Test Results

Test Pit 
Number

Sample 
Depth     

(ft)
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%
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 L
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ity

 In
de

x

TP-7 0-1 ML/CL 1 30.1 92.5
5-6 ML/SM 2B 28.6 50.8

TP-8 0-4 MH 1 48.0 94.5 65 40 25
5-6 ML 2A 35.6 92.1
9-10 ML 2A 29.2 69.3

TP-9 0-1 ML 1 15.7 76.3
TP-10 0-1 ML/GM 1 10.7 48.9

1-4 MH 1 28.9 95.5 51 35 16
6-8 ML 2A 38.7 97.2

TP-11 0-1 ML/CL 1 16.4 78.3
TP-12 0-1 ML/CL 1 18.5 79.2

1-4 ML/CL 1 39.9 99.2
6-7 ML 2A 41.6 42 30 12

TP-13 0-1 ML/CL 1 12.4 64.8
TP-14 2-4 MH 1 55.4 97.7 68 43 25

5-6 ML 2A 44.9 99.8
TP-15 0-1 ML/CL 1 9.7 84.2
TP-16 0-1 ML/CL 1 6.8
TP-19 0-1.5 ML/CL 1 6.7
TP-21 0-2 ML/CL 1 13.9
TP-25 7.5-8.5 ML 2A 35.5 58.0

URS Fisher Slough Restoration Project
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