
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

ame~

TOR TRENCH INVESTIGATION AND CABLE
INSTALLATION REPORT

MCMICKEN DAM POST DESIGN COMPLETION
WORK ASSIGNMENT 1

MARICOPA COUNTY, ARIZONA

Submitted to:

Flood Control District of Maricopa County
Phoenix, Arizona

Submitted by:

AMEC Earth & Environmental, Inc.
Phoenix, Arizona

May 12,2006

AMEC Job No. 6-117-001007
Work Assignment No.1

·-i

-,



Dear Mr. Greenslade:

G IEngineering Department12006 ProJectsl6-117-001007 McMlcken Dam FRZR CompletionlWork Assignment No. 11TDRTrench Inspection and InvestlgatlonlReportlFrnal
Report doc

Lawrence A. Hansen,
Senior Vice President

Reviewed by:

C2L~",J6I'1 p.
Ralph E. Weeks, P.G.
Senior Geologist

www.amec.com

AMEC Earth & Environmental, Inc.
1405 West Auto Dive
Tempe, Arizona
Tel (480) 940-2320
Fax (480) 785-0970

c: Addressee: (4)

Kenneth C.
Geologist
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Transmitted herewith are four copies of the TDR Trench Investigation and Cable Installation
Report for the referenced project. If you have any questions, please contact the undersigned.

Re: TOR Trench Investigation and Cable Installation Report
McMicken Dam Post Design Completion
Work Assignment No.1
Contract FCD 2004C068
Maricopa County, Arizona

Michael D. Greenslade, P.E.
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009-6399

May 12, 2006
AMEC Job No. 6-117-001007
Work Assignment No. 1
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2.0 METHODS OF INVESTIGATION

2.1 Observation of Trench Excavation and Cleaning

2.2 Preparation of Exploratory Trench Logs
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The N-S Trench was first utilized as an exploratory trench for the purpose of ascertaining if any
earth fissures were present. To this affect, a detailed log was prepared from Station 75+50 to
Station 105+50 with detailed inserts in specific areas of interest. A detailed log was not

The excavation and cleaning of both the North-South TOR Trench (N-S Trench) and the East­
West TOR Trench (E-W Trench) were observed by the on-site geologist or engineer to guide
the installation process. The geologist or engineer communicated with the contractor to
achieve these goals. The process was documented with photographs and daily notes, which
are included at the end of this report in Appendices A and 8, respectively. The locations of the
N-S Trench and the E-W Trench are shown on Sheet 1. /

Construction observations of the TOR trench excavation and TOR cable installation were
completed by an on-site geologist or engineer in accordance with the recommendations of the
design engineer. Kenneth Fergason, P.G., Brett Howey, P.E., Ralph Weeks, P.G., and
Courtney Cowie, E.I.T., all with AMEC, served in this fashion. The investigation of exploratory
trench was primarily conducted by Mr. Fergason and Mr. Weeks.

Part of the scope of this effort included the development of trench logs delineating the geologic
profile. This effort included the search for of any significant cracking in the soils present from
about Station 75+50 to Station 105+50.

While the trench excavation was open, a limited investigation for the purpose of identifying
potential earth fissures was conducted along the trench from existing dam Station 75+50 to
Station 105+50. AMEC representatives were on site at the behest of the Flood Control District
of Maricopa County (District) in a quality assurance role. AMEC worked closely with the
District, the contractor and the Arizona Department of Water Resources (ADWR), who has
regulatory authority.

This report presents the results of a focused geotechnical investigation and a program of
construction oversight related to the installation of the coaxial cable components of a time
domain reflectometry (TOR) monitoring system designed as part of the earth fissure zone
remediation project for McMicken Dam. The scope of these tasks included the investigation
and mapping of the soil profile exposed in the shallow trench excavated to receive the TOR
cable, followed by construction oversight to confirm that the excavation of the TOR trench and
grout encasement of the coaxial cable along McMicken Dam were in conformance with project
design specifications.

1.0 INTRODUCTION

Flood Control District of Maricopa County
Draft-TDR Trench Investigation and Cable Installation Report
McMicken Dam Post Design Completion
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Contract FCD 2004C068
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prepared for the E-W Trench, since it was adjacent to the dam extension, and the foundation
excavation for the dam extension had previously been logged. The logs include geological and
geotechnical descriptions of the soils encountered, and descriptions of soil discontinuities
present. The results of the trench investigation were utilized to further refine the placement of
tape-extensometer monitoring monuments. The trench logs were completed by Mr. Fergason
and reviewed by Mr. Weeks. Trench logs are presented in Appendix C and photographs of the
trench are presented in Appendix A at the end of this report.

As part of the trench logging program, a series of orientations of soil discontinuities present in
the trench were taken. These orientations include soil discontinuities shown on the logs and
discontinuities that are part of the soil structure and may not be shown on the logs. It is
possible, and even likely, that a significant number of these discontinuities are equipment
effects and/or stress relief features from the excavation of the trench. Orientations were taken
in azimuth form and the dip was assumed to be vertical. The orientation data is presented in a
table and a series of rose diagrams in Appendix 0 at the end of this report.

2.3 Observation and Inspection of TOR Cable Emplacement

The installation of the TOR cable, including the initial and final cement slurry emplacement, was
observed by the on-site geologist or engineer to insure that it met with the design specifications.
The geologist or engineer communicated with the contractor to achieve these goals. Included in
this process was designing the spacing for the crimp locations in the TOR cables, and aiding
District personnel in the crimping process. This process was documented with photographs and
daily notes, which are included at the end of this report in Appendices A and S, respectively.
The locations of the crimps in the TOR cable are shown on Sheet 1.

3.0 Exploratory Trench Conditions

The soil conditions typical of the N-S Trench can be summarized as three general units based
on their geologic and engineering properties. Trench logs are presented in Appendix C.

Unit 1. Unit 1 is comprised of surficial soils of fluvial/aeolian origin, including recent channel
deposits. This unit is Holocene in age and can be generalized in the three descriptions below.

• Unit 1a consists of silty sand with occasional zones of sandy silt. It contains variable
amounts of gravel, occasional clayey zones, and predominately fine to medium grained
sand. Unit 1a ranges from being non-cemented to weakly-lime cemented, with a stage
cementation of I to 1+. It is typically non-plastic to low in plasticity with a color of light
reddish-brown.

• Unit 1b consists of clayey sand to clayey gravel with occasional silty zones and
predominately fine to medium grained sand. This unit is typically non-cemented to
weakly lime cemented, stage I to 1+, low to medium in plasticity and reddish-brown in
color.
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Unit 2. Unit 2 consists of Pleistocene alluvial soils that often form a cemented profile underlying
Unit 1 soils. This unit can be generalized into the three descriptions below.

Unit 3. Unit 3 consists of Pleistocene alluvial soils that typically are coarser grained and less
cemented than Unit 2 soils. This unit is generalized into the three descriptions below.

• Unit 1c consists of sand, gravel, and cobbles with silt and occasional zones of sand with
silt. Occasional small diameter boulders are present and sand and gravel are well
graded and sub-rounded. The unit is non-cemented, Stage I or less, non-plastic, and
light brown in color.
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• Unit 3c consists of silty sand and gravel, occasional cobbles, and rare boulders. Sand is
predominately medium- to fine-grained, gravel is well graded and sub-rounded. Unit 3c
is moderately to strongly lime cemented, Stage 11+ to 111+, non-plastic to low in plasticity,
and light brownish gray to light gray in color.

• Unit 3b consists of silty sand and gravel, occasional cobbles, and rare small diameter
boulders. The sand and gravel are well graded and sub-rounded. Unit 3b is weakly to
moderately lime cemented, Stage 1+ to 11+, non-plastic to low in plasticity, and light
brownish gray in color.

• Unit 3a consists of sand, gravel, and cobbles with silt and occasional small diameter
boulders. The sand and gravel are well graded and sub-rounded. Unit 3a is non­
cemented to weakly lime cemented, Stage I to II, non-plastic, and light grayish brown in
color. Occasional lenses of sand with silt are present.

• Unit 2c consists of sand, gravel, and cobbles with silt and occasional small diameter
boulders. The sand and gravel are well graded and sub-rounded. The unit is non­
cemented to weakly lime cemented, Stage I to Stage 1+, non-plastic, and light brown in
color. Occasional lenses of sand with silt are present.

• Unit 2b consists of sandy silt with zones of silty sand. It contains variable amounts of
gravel and the sand is predominately fine-grained. Unit 2a is weakly to moderately lime
cemented, Stage 1+ to 11+ with occasional zones of Stage III, non-plastic to low in
plasticity, and light brownish gray in color.

• Unit 2a consists of silty sand, gravel and cobbles to sand, gravel and cobbles with silt.
Occasional small diameter boulders are present and the sand and gravel are well
graded and sub-rounded. The unit is moderately lime cemented with occasional zones
of weakly or strongly cemented material, Stage II to III with occasional zones of Stage 1+
or 111+. Unit 2a is non-plastic to low in plasticity and light brownish gray to light grayish
brown in color.

Flood Control District of Maricopa County
Draft-TOR Trench Investigation and Cable Installation Report
McMicken Dam Post Design Completion
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4.0 DISCUSSION

4.1 TOR Cable Installation

4.2 Exploratory Trench Conditions and Zones of Potential Strain
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The most significant finding of the exploratory component of this investigation is that no earth
fissures appear to be present in the trench investigated. However, the density and character of
soil discontinuities present do indicate that four zones of potential ground strain are present.
These zones were logged in greater detail and are found at Stations 101+00 to 102+00, 96+00
to 96+50, 94+40 to 94+50, and 75+80 to 76+10.

The TOR cable was emplaced on the first layer of CLSM and tied in place using aluminum ties
that were placed after the pour at about 50-foot spacing. The cable was crimped by District
personnel prior to its placement in the trench, and crimps were located with a GPS survey once
the cable was tied in place. During examination of the cable after placement in the trench, a
kink was found at about Station 7+50 in cable TDR-22. The kink was located with the GPS
survey and the cable tested by District personnel. The kink represents the equivalent of an
unintended crimp. Photos of this process are presented in Appendix A and daily reports in
Appendix B.

The excavation of the trench was completed by both backhoe and trackhoe excavators and
detailed descriptions are presented in photographic and written form in Appendices A and B,
respectively. Removal of particles greater than 4 inches in diameter and areas of significant
sluff was performed by hand laborers.

The cable installation proceeded in five stages: 1) excavation and cleaning of trench, 2) pouring
of the first layer of controlled low strength material (CLSM), 3) placement of TOR cable in
trench and crimping of cable, 4) pouring of second layer of CLSM, and 5) backfill of trench.
Periodically throughout the installation process, the integrity and functionality of the TOR cable
system was tested by District personnel.

As part of the exploratory trench, soil discontinuities were identified on the logs and described.
The soil discontinuities identified in the trench were generally associated with soil structure,
desiccation, and equipment effects from excavation. Zones with soil discontinuities were
logged, described, and photographed in greater detail and are present Appendix C.

The observation and inspection of excavations associated with TOR cable installation is
presented in the form of photographs and daily logs in Appendices A and B, respectively. All
aspects of this process met with design specifications.

The age of soils described above was approximated by the degree of cementation and
stratigraphic relationships. Age designations were not rigorously verified, and should be
considered approximate and uncertain.

Flood Control District of Maricopa County
Draft-TOR Trench Investigation and Cable Installation Report
McMicken Dam Post Design Completion
Work Assignment NO.1
Contract FCD 2004C068
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In response to recognizing the presence of likely zones of ground strain, it was recommended
to the District that increased monitoring of these zones occur. The installation of tape
extensometer monuments sufficient to encompass these four zones of possible strain was

Orientations of the soil discontinuities present in the N-S trench were obtained as a part of this
investigation and are present in Appendix D. It is likely that a significant number of these
orientations were formed from excavation equipment activity and stress relief. The most
prominent orientation of the soil discontinuities is similar to the orientation of ground
deformation as indicated by InSAR (AMEC, 2003a).

Conditions observed in the N-S trench contained limited exposure of cemented material of an
ideal nature for observing earth fissures and soil discontinuities. Roughly half of the N-S Trench
was composed of course-grained material with limited amounts of cementation, limiting the
ability to confidently identify soil discontinuities due to insufficient soil strength. However,
conditions were sufficient that confidence is high that if an earth fissure of significant aperture
(greater than 0.5 inches) were present it would have been identified.

amecfJJ

The soil discontinuities present in the N-S Trench typically had very little to no aperture. None
were large or persistent enough to be considered an earth fissure, and formation mechanisms
appear to be related to desiccation and soil structure. Apertures ranged form no aperture to
about 1/16 inch. Often discontinuities were not evident until the trench was open for several
days and enhanced by desiccation. Typically discontinuities were limited to the upper few feet
of the trench excavation, however, in the vicinity of Station 101+50 and 96+50 some were found
deeper. In the vicinity of Station 101+50, several discontinuities with no aperture were found on
the bottom of the trench. However, these discontinuities were not continuous, but discrete
single cracks of lengths of 2 to 3 feet. The density and orientation of discontinuities at the four
locations mentioned above leads to the conclusion that they may represent zones of strain
related to ground subsidence.

These four zones of potential strain are consistent with observations presented in earlier reports
(AMEC, 2003a and AMEC, 2003b). The 36-month InSAR interferogram from December 1996 to
December 1999 (AMEC, 2003a) indicates that the greatest change in elevation along the
location of the N-S Trench occurred between about Stations 90+00 and 105+00, suggesting
that ground strain may be present in these locations. The three newest InSAR scenes spanning
from November 22, 2002 to September 19, 2005 indicate that subsidence is still occurring along
McMicken Dam. Subsidence rates are range from about .07 inches per year (in/yr) at about
former dam Station 40+00 to 0.19 in/yr at about Station 180+00. Total subsidence ranges from
about 0.22 to 0.57 inches, respectively. An area where a notable increase in subsidence rate
occurred over relatively short horizontal distances is from about Station 50+00 to 70+00, where
rates increase from about 0.07 in/yr to 0.12 in/yr. Additionally, subsidence modeling results
predict zones of tensional ground strain from about Stations 75+00 to 85+00, with peak strains
at about Station 82+00, and from about Stations 90+00 to 100+00, with peak strains at about
Station 94+00 (AMEC, 2003b).
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AMEC Earth & Environmental, Inc. (AMEC), 2003a, Earth Fissure Investigation Report,
McMicken Dam, AMEC Job No. 4-117-001088, Prepared for the Flood Control District of
Maricopa County Structures Assessment Program - Phase II, Contract FCD 2000C006, Work
Assignments Nos. 4 & 5, AMEC Job No. 0-117-001122, January 27,2003.

AMEC Earth & Environmental, Inc. (AMEC), 2003b, Final Zoning of Earth Fissure Risk &
Determination of Part(s) of the Dam that Require Dam Safety Modifications McMicken Dam
Fissure Risk Zone Remediation Project, Prepared for the Flood Control District of Maricopa
County, Contract FCD 2002C011, Work Assignment No. 2A, AMEC Job No. 2-117-001066,
November 5, 2003.
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APPENDIX A

SELECT PHOTOGRAPHS
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Select Photographs

Photo 0912_2 showing the excavation of the E-W TOR trench with a CASE super-580
backhoe .

Photo 0914_2 showing the excavation of the N-S TOR trench with a CAT 2458 trackhoe.
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Photo 76_4 showing a typical soil discontinuity at about Station 75+90.

I
Photo 1024_14 showing the pour for the first layer of CLSM.
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Photo 1024_11 showing aluminum ties for the cables .

Photo 1031_2 showing the TOR cable being crimped .
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Photo 1031_7 showing a 1O-inch long crimp in cable TDR-22 .

Photo 1103_2 showing the denUunintended crimp in cable TDR-22.
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View of TOR cables TOR-2 1 and TOR-22 in trench prior to second layer of CLSM.
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Photo 1103_10 showing from left to right TOR cables TOR-21, TOR-22, TOR-14, and
TOR-13 at about Station 75+00 prior to second pour of CLSM.
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DAILY FIELD NOTES
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• 1030 - Excavation is at about Station 9+25.

• 1130 - Backhoe breaks down at about Station 9+00.

• 0900 - Excavation is at about Station 8+00.
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• Ralph Weeks with AMEC and Kevin MacDondald arrive on site at about 1000. Walk
length of E-W trench and North - South TOR trench (N-S trench) and discuss excavation
and installation plan with contractor.

• Mr. Greenslade arrives on site about 0930.

• Mr. Guertin stops by for 5 to 10 minutes at 0745.

• 0720 - Excavation is at about Station 8+50.

• Mr. Fergason arrives site at about 0630. Contractor is already excavating E-W trench.

• 0835 to 0850 - replace tooth on backhoe bucket.

• 1230 - Backhoe is still down with the mechanic en-route. Leave site.

• 0850, about 110 feet of trench excavated to about Station 10+50. Excavation is difficult
and the backhoe is near refusal.

• Arrive at dam site at 0650. Mike Greenslade and John Rodriguez, with the District, are
on site with the contractor and just beginning excavation of the east-west TOR (E-W
trench) trench. Brett Howey with AMEC is on site for pipe survey. Trench is excavated
with a CASE super-580 backhoe with a 24-inch bucket. Trench depth is typically 4 to 4.5
feet in depth and 2 to 3 feet below the Holocene-Pleistocene contact.

• 0930 - Mr. Howey, Mr. Greenslade, and Mr. Guertin leave the site. Excavation of trench
is at about Station 10+00.

• Jay Guertin with AMEC on site at 0750.

Tuesday, September 13, 2005

• Arrive at site at about 0630. No one at project trailers.

• Kenneth Fergason leaves office at 0530.

Monday, September 12, 2005

Daily Field Notes

Flood Control District of Maricopa County
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• 0800 - Excavation of N-S trench is at about Station 104+10.

• 1050 - Excavation of E-W trench is at about Station 4+75.

• Leave site at about 1400.
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• 1630 - Stop excavation at E-W trench at about Station 2+00. Leave site.

• 1600 - Stop excavation at N-S trench at about Station 97+70.

• 1430 - Excavation of E-W trench is at about Station 3+00 an N-S trench is at about
Station 98+00. Use Rosco construction brush in trench to clean trench bottom. Not many
good surfaces to be cleaned and there is lots of loose material still. Attempted to clean
out trench with blade - this was not effective. Decide to continue with dozer and brush,
but not push issue of cleaning too hard and immediately excavate the key trench after
excavation of outer trench.

• 1130 - Excavation of E-W trench is at about Station 4+00 and excavation of N-S trench
is at about Station 101+00.

• 0945 - Excavation of N-S trench is at about Station 102+30. Contractor is using a small
bulldozer (CAT D5C XL) in trench to facilitate the removal of loose materials. Mr. Guertin
on site from about 0945 to 1020.

• 0930 - Excavation of E-W trench going again at about Station 5+00.

• 1230 - Excavation of E-W trench is at about Station 3+75 and N-S trench is at about
Station 100+00. Rosco brush arrives on site.

• Begin excavation of N-S trench at about 0615 at about Station 105+40 with a CAT 245B
trackhoe.

• Begin excavation at E-W trench at 0615. Hydraulic line not fixed, significant leaking of
hydraulic fluid. Stop excavation at 0625 due to hydraulic leak.

• Mr. Fergason site at 0600.

• 1300 - Backhoe breaks down and excavation is at about Station 5+80. Attend weekly
meeting.

• 1130 - Excavation is at about Station 7+00. From Station 7+50 to 7+00 the trench was
excavated to about 6 feet and the contractor backfilled with about 1 foot of loose
material. The contractor was instructed to remove this material. Contractor responded

.that it would be removed before the CLSM poor. Note: material removed on October 12,
2005.

Wednesday, September 14, 2005
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• 1400 - Excavation of N-S trench at about Station 87+00.

• 0840 ....: Excavation of N-S trench at about Station 96+20.

• 1300 - Excavation of N-S trench at about Station 89+00.
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• Visitors this day - Delbert and Mark (DBA), J. Guertin (AMEC), and J. Rodriguez
(FCDMC)

• Mr. Howey, with AMEC, arrives on site at about 0600.

• 1600 - Mr. Fergason leaves the site.

• 1500 - Meet with Mr. Guertin and Mr. Rodriguez regarding excavation of trench keyway.
Contractor intends to use a.trenching machine and there is concern about loose material
in the trench. Agreed that we would proceed with the trencher and find a different
method if loose material becomes a problem.

• 1440 - Stop excavation of N-S trench at about Station 85+00.

• Mr. Howey leaves site at about 1330.

• 1315 - Begin excavating E-W trench with CAT 4160 backhoe.

• 1200 - Mr. Rodriguez on site until 1300.

• 1045 - Begin excavation of N-S trench with a different trackhoe (Komatsu
PC400 LC).

• 0930 - Mr. Rodriguez is on site. Discuss issues of loose material in trench bottom and
trenching the keyway.

• 0800 - Backhoe excavating E-W trench breaks down with broken hydraulic line.

• 1030 - Mr. Howey arrives on site.

• 0950 - Trackhoe breaks down when N-S trench is at about Station 95+00. Identify zone
of strain in vicinity of Station 96+20.

Monday, September 19, 2005

Thursday, September 15, 2005

• Begin excavation of both trenches at about 0645.

• Mr. Fergason arrives at site at 0615.
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• Mr. Howey leaves site at about 1530.

Wednesday, September 21, 2005

Tuesday, September 20,2005
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• Mr. Howey and Ms. Cowie mapped approximately 2400 feet of the N-S exploration
trench, Stage 1 east sidewall.

• No construction activities occurred on this day at either the N-S exploration trench or the
E-W TOR trench.

• Visitors this day - Delbert (DBA) and J. Guertin (AMEC).

• Mr. Howey and Ms. Cowie, with AMEC, arrive on site at about 0630.

• Mr. Howey and Ms. Cowie leave site at about 1515.

• Mr. Howey and Ms. Cowie mapped approximately 600 feet of the N-S exploration trench,
Stage 1 east sidewall.

• Other construction activities on this day included: Continued excavation of the E-W TOR
trench across the downstream O&M road and connection with the N-S exploration
trench, excavation of TOR trenches on the downstream dam slopes, and the weekly
construction meeting.

• 0900 - A visual walking inspection of the E-W TOR trench was performed by Mr. Weeks,
Mr. Howey, and Ms. Cowie, all with AMEC. Visual observations were made from the
edge of the trench. Two passes (one each side) along the length of the trench were
completed. Entry into the trench was not utilized. The visual inspection did not locate
any areas with evidence of fissure cracking distress.

• Visitors this day - Delbert (DBA), R. Weeks (AMEC), J. Guertin (AMEC), and M.
Greenslade (FCDMC)

• 0300 - CAT 4160 backhoe continued excavation of E-S TOR trench at about Sta. 0+00
and with excavation progressing towards the east.

• Mr. Howey and Ms. Cowie, with AMEC, arrive on site at about 0600.

• 0215 - completed Stage 1 excavation of N-S exploration trench

• 0800 - CAT 245 B breaks a hydraulic line and is taken out of service and replaced with
Komatsu PC400

• 0715 - CAT 245B excavation of N-S exploration trench starting at about Sta. 85+00
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• 1000 - Excavation of N-S trench is at about Station 103+00.

• 0915 - Mr. Howey and Ms. Cowie return arrival to site.

Wednesday, September 28, 2005

amec?J

• Mr. Fergason arrived site at about 0955. Contractor began excavating key trench at
about 0730 with a CAT 319c trackhoe equipped with a 24-inch bucket with one or two
laborers in trench cleaning bottom.

• Walk through and inspect excavation.

• Meet with Mr. Guertin and the contractor regarding plans for the day. The trackhoe is not
on site and no excavation is planned for the day.

• Mr. Fergason and Courtney Cowie, with AMEC, arrive on site at about 0650.

• Mr. Fergason and Ms. Cowie leave the site at about 0815.

• 1100 - Trencher begins excavation of Stage 2 trench. Trenching is extremely dusty and
is leaving the sidewall disturbed and covered with approximately 1-2 inches of fine silt.
Trench bottom is also full of about 6-12 inches of loose material. All visitors present for
the day discussed the trenching product and determined that it will not be an acceptable
means in which to excavate the N-S exploration trench Stage 2.

• 1000 - Jetco 7337 wheel trench arrives on site by truck transport. Trench is offloaded.

• Visitors this day - Delbert, Tom D., Tim (DBA), J. Rodriguez (FCDMC), trench
subcontractor, and J. Guertin (AMEC).

• Mr. Howey and Ms. Cowie, with AMEC, arrive on site at about 0630.

• 0830 - Received phone call from DBA informing us that there was a change in schedule
and that a trencher for the Stage 2 excavation in the N-S exploration trench would begin
this day. Turned around and headed back to the site.

• 0745 - Was informed by DBA that trenching would not begin until Monday of the
following week. Departed site.

• Mr. Howey and Ms. Cowie leave site at about 1145.
Monday, September 26, 2005

Thursday, September 22, 2005

• Mr. Howey and Ms. Cowie leave site at about 1545.
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• Leave site at about 1200.

• Leave site at about 1315. Excavation of N-S trench is at about Station 83+00.

• 0740 - Mr. Guertin is on site for about 10 minutes.

ame~

• 0915 - Excavation of N-S trench is complete.

• Mr. Fergason and Ms. Cowie arrive on site at 0700. Excavation of N-S trench is at about
Station 78+00. Log trench from Station 75+50 to 90+00. Obtain soil discontinuity
orientation from Station 75+50 to 90+00. Mr. Rodriguez is on site.

Tuesday, October 4, 2005

• 0840 - Excavation of trench is at about Station 89+00.

• Mr. Fergason and Ms. Cowie arrive on site at 0645. Excavation of N-S trench is
continuing at about Station 91+00. Continue to log excavated portion of trench. Trench is
logged from Station 96+00 to 90+00. Soil discontinuity readings are taken from Station
105+25 to 90+00.

• Mr. Fergason and Ms. Cowie arrive on site at about 0800. Mr. Rodriguez is on site in the
project trailers. Crest of dam is inspected to locate earlier identified crack. It is located at
about station 96+05. Trench logs are prepared for trench from Station 102+00 to 93+00.
The keyway trench is currently excavated to Station 91+50.

• 1515 - Excavation of N-S trench is at about Station 100+00. Mr. Fergason leaves site.

• Create a compositional log of the trench from about Station 105+20 to 102+00.

• 1045 - Meet with Mr. Guertin and discuss laying back the walls of the outer trench in
areas where it is greater than 5 feet deep. These areas were marked with paint.

• 1500 - Excavation of N-S trench is at about Station 92+00. Mr. Howey leaves site.

• Began mapping Stage 2 east sidewall of N-S exploration trench from Sta. 101+00 to
102+00. Identified several areas of cracking and potential strain relief.

• Mr. Howey arrived site at about 0615. Contractor began excavating key trench at about
Sta. 98+00 with a CAT 319c trackhoe equipped with a 24-inch bucket with one or two
laborers in trench cleaning bottom.

Monday, October 3, 2005

Friday, September 30, 2005

Thursday, September 29,2005
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• 0945 - Mr. Greenslade arrives on site.

• 0830 - Mr. Guertin on site for about 5 minutes.

• 1200 - Attend partnering and weekly meetings.

ame~

• Mr. Weeks and Mr. Fergason leave site at about 1400.

• 1000 - Ravi Murthy and Jon Benoist with ADWR arrive on site. Review and discuss
trench. ADWR requests that zones of strain and the feature at about Station 85+15 are
located and marked in the field for further investigation at a later date. ADWR clears
trench to be cleaned and the CLSM poored.

• Mr. Fergason and Mr. Weeks arrive at site at 0800. Review trench logs and trench
conditions. Identify additional crack on crest in vicinity of Station 96+00.

• Mr. Fergason and Mr. Ostapuk leave site at about 0930.

• Mr. Fergason and Tim Ostapuk with AMEC arrive at site at 0640. Continue to log in
detail, review existings logs, and photograph trench. Complete trench logging.

• Mr. Fergason arrives at site at 0700. Leak in the water line at about Station 101+10
partially floods trench with up to a few inches of water. Continue to log trench in detail
and review existing logs.

• Mr. Fergason leaves site at about 1230.

• Mr. Fergason leaves the site at about 1300.

• Mr. Fergason arrives at site at 0700. Continue to log trench in detail and review existing
logs.

Tuesday, October 11, 2005

Monday, October 10,2005

Thursday, October 6,2005

• Mr. Fergason and Ms. Cowie leave site at about 1300.

Wednesday, October 5, 2005

• Mr. Weeks is on site from about 1230 to 1300.

• Mr. Greenslade is on site from about 1100 to 1130.
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• 20 total trucks. Last truck arrives at 1345.

• Leave site at 1000.

• First truck arrives at 0755 and begins pour.

ame~

• Mr. Fergason leaves site at 1345.

• Attend weekly meeting at 1300. Crimping will begin on Monday, October 31 and the
cable will be laid out by the contractor on Saturday, October 29.

• Eight total trucks, with last truck arriving at 1000 for a total of about 73 cubic yards.

Tuesday, October 25, 2005

• Mr. Fergason leaves site at 1415. Approximately 200 cubic yards poured, with about
1300 feet remaining.

• Aluminum ties are placed in the CLSM mix at a spacing of about 50 feet.

• 0800 - First truck arrives with a 1.5 sack CLSM mix. Begin pouring first layer of CLSM to
a thickness of at least 9 inches. Each truck empties -10 cubic yards of CLSM into the
trench in about 15 minutes of time.

• Mr. Fergason arrives site at 0700.

• Mr. Fergason arrives on site at about 0700. Mr. Guertin and Mr. Rodriguez on site at
0715. Mr. Rodriguez leaves at about 0735. Inspect trench for loose debris and rocks ­
conditions are adequate accept fro a few zones that need minor cleaning.

• Inspect trenches and speak with Mr. Rodriguez regarding adequacy of trenches.

• Mr. Fergason arrives sites at about 0930.

• Mr. Fergason leaves site at 1130.

• Mr. Fergason arrives at site at 1000. Mark locations of strain and feature at about Station
85+15 with lathe, nails and GPS. Locations marked include Stations 101+25, 96+25,
94+45, 85+15, and 76+00. Inspect E-W trench where cleaned. Confirm that zone from
7+00 to 7+50 was properly cleaned. Cleaned portion looks adequate.

Monday, October 24, 2005

Monday, October 17, 2005

Wednesday, October 12,2005
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• Mr. Fergason leaves site at 1115.

• Mr. Fergason leaves site at 1520.

Thursday, November 3,2005

amedfJ

• Comments and notes: 20-30 percent of the aluminum ties have broken. A person
needed to hold the cables during the second pour to prevent them from being pushed to
the edge of the trench.

• 1000 - Begin to pour the second layer of CLSM to a thickness of at least 9 inches. 24
trucks planed for the day. With the remaining for November 4. Mr. Guertin will observe
the pour on November 4.

• Mr. Fergason arrives site at 0930. Inspect trench and TDR cable. A kink (unintended
crimp) was found on cable TDR-22 at about Station 7+50. District personnel surveyed all
crimp locations and the dent on cable TDR-22. Mr. Greenslade is on site,

• In the east-west portion of the TDR trench, cable TDR-22 is located on the south side of
the trench and cable TDR-21 is located on the north side of the trench. At the cable box
located at about Station 75+00 on the embankment, from south to north the cable order
is TDR-21, TDR-22, TDR-14, and TDR-13. In the N-S portion of the TOR trench cables
TDR-14 and TDR-12 are located on the east side of the trench and cables TDR-13 and
TDR-11 are located on the west side of the trench. At the measurement box on the
embankment at Station 105+20 cable TDR-11 is located on the south side and cable
TDR-12 is on the north side.

• 1030 - Contractor begins to prepare trench for laying the cable into the trench. The
contractor will place the cable in the trench on Tuesday, November 1.

• Mr. Fergason arrives site at 0630. Mr. Greenslade and Bill Leal with the District are on
site. Mr. Greenslade is testing the cable. Mr. Fergason marks crimp locations and
lengths while District personnel crimps the cable with the crimping tool. The District will
survey crimp location to as-built the trench on Thursday, November 3.

Monday, October 31, 2005
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TEST TRENCH LOGS
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MOdified from Birkeland (1999) withonglnel compilationsfrom Gila end others (1981)and MKhette (198S)

NOTE: Coarse-gflined soils wittl between 6% to 12% PUling Ih. No. 200 sieve andfin~ IOiIswith Omits plottingIn hi hatchedzone
on ttIe ~uticlty chart IaMYe duallymbot.

ame&

Verysoft
.oft
MOderetelyfirrn
firm
Very firm
Hanl

RelativeFirmness

Remaril:s

Easilypenetrated sevaral Inche. with ftst
Easilypenetrated several Inches with thumb.
Canbe penetrated saverallnches with thumb with
moderateeffort
Readilyindented with thumb, but penetrated onty with
greateffort.
ReadilyIndented with thurnbnaU.
Indentedonly with difficulty by thumbnail.

VeryIoosa
IDose
Mediumdense
Cense
Verydense

RelativeDensity

SOIL COLOR DESIGNATIONS

0-4
5-8
9-15
18-30
31-50
50-

Stiff

Very stiff
Hanl

Very soft
Soft
MediumstUf

Relative Consistency

-!!

0-4
5-10
11-30
31-50
50-

9-15

16-30
30-

-!!

0-2
3-4
5-8

TOR TRENCH INVESTIGATION & CABLE INSTALLATION REPORT
McMICKEN DAM POST DESIGN COMPLETION

CONTRACT FCD 2004C068, WORK ASSIGNMENT NO.1

TERMINOLOGY USEDTO DESCRIBE THI! RELATIVE DENSIlY,
CONSISTENCY OR FIRMNESS OF SOILS

KEY TO TRENCH LOGS

Descriptions of soil color are based on the Year-2000revised MunsenSoil Color Cherts pUblishedby GretagMacbeth.
The determinationolsoi! color Is accomplished by directcomparison of the soil sample with an series ofcolor charts
that each depiCta constant hue, and the array of colorvariations of both value (lightness) and chroma (strength)of
that hue. Hue indicates the color's relationship to the tnJecolors of yellow, green, blue and purple. The Mussell system
employs both a name for the selected color and analpha-numericnotation. These notations denote thehue, value and
chroma of the selected cobr. For example, II nolationof SYR 6/3 denotes a hue In the middle of the yellow-redspectrum
(scale runs from 0 to10, yellow to red) with a value of6 (the higher the number the lighter),and I chr0n'8 of 3 (medium
strength). The description of II SYR6J3soil Is lightreddishbrown

3. Relative Firmness. Termsfor description of partiallysaturated and/or cemented SOilswhich convnonly
occur in tha Southwest Including clays, cemented granularmaterials, slits and silly and clayey granular
soils.

2. Relative Consistency. Terms for description of Clayswhich are saturated ornear IBturation.

1. Relattve Density. Tenna for description of relativedensity of coheslon.ss, uncementedsands and
aand-gravel mixtures.

The terminc»ogy used on the trench logs to describe the relative density, consistency or IIrrMesI of soilS
relative to the llandarel penetration resistaACeISptlHnted bekJw. The standlrel penetration(N)
in blows per foot is obtained by the ASTM 01588 PfOl*lure using~ 0.0.,1 3J8" 1.0. samplers.

JOB NO. 6-117-001007

DESIGN: KCF

DRAWN: GWH

DATE: 3/2006

SCALE: N.T.S.

m - HoriZon that is more than 90% cemented. Denote the cementing material (Km, carbonate; qm, lillca; Kqm,carbonateand silica;etc.).

oa horizon - Most decomposedorganic materiels; rubbedfiber contentilleas than 17% by volume.

n - Accumulation of exchang..ble sodium.

k - Accumulation of alkaline .arth carbonatel, commontycalcium carbonate.

x- Subaurface horizoncharldelized commonly by a bulk density greater than thlt of the adjacent horizons, firmne.. and brtttIeneA, Ind
very coaraa prismatic structurewithble.ched vertical faces (fnlglpln character). M E hortzon nomenclature deaignationsa,. identical.
and both Ire pedogenic,. prime • applied to the krNer E horizon.In this example, the profile would be AJElBtIE'JBxJCox.

b· Buried soil horizon with majorfeatures formedprior to burtal. May be deeply buried and not affected by SUbsequentpedogenesis;If
shallow, they can be part of a younger so~ profile.

B horizon - Undenlesan 0, A, Of'E horizon, and shows littleorno evld8nceof the original sediment or rock structure. Severalkindsof
B horizons are recognized, soma based on the kinds of materialsUluviated Into them, others on residual concentrationsof materials.
Subdivisions Ire:
8H horizon -Illuvlal accumulationof amorphous organic matter-sesquk!xidecomplexes that either coat grains or form sufficientcoatings

and pore fiDings10cement thehartzon.
8ha horizon -lIluvial accumulationof amorphousorganic matter_squioxlde complexes, Bnd sesquioxide componentis signllicant;

both color value Ind chroma are three or less.
8k horizon -IBuvlal accumulationof alkaline earthcarbonates,mainlycalcium carbonate; the properties do not meetthose for the

K horizon.
at horizon -lIluvlal concentliltlons primarily of silt Used when silt cap development reaches steges 5 and 6.
80 horizon· Residualconcentration01sesquloxldes, the most soluble matena!shavingbeen removed.
Bq horizon -AcculTKJlation ofl8COndarylilica.
e. horizon -llkJvialaccumulation of amorphousorganic matter.esquloxld.8 complexes If both value and chrome are greater

than three.
at horizon - Accumulation of siliceteclay that either bnnad In situ or Is ilIuvial (clay transJocatedeitherwithin the horizonor

into the horizon);henceit w~1 have more clay than the assumed parentmaterial and/or the overlying horizon. lliuvial clav can be
recognized 81 grain coatings,bridges between gralnl, coatings on peelor grain aurfacesor In pores,or thin, single or multiplenear·
horiZontaldiscreetaccumulation lave,. of pedogenicorigin (clay bandsor lamellae). In places, subsequent pedogenesiscan destroy
evidence of nluvlation.

aw horizon· Development of cokJr(redder hue or higher chrome relativeto C) «structure, or both, with Iiwe arno apparentilIuvlal
accumulation or material.

Sy horizon - AccuR'lllation ofsecondary gypsum
Bz horizon -Accumulation ofl8lts more soluble than gypsum.

J-Used in combinationwith otherhorizon designation (Bij, Ellto denotaincipient development of the particular feature or property.
A rule for some designationswould be to use IIior' those horiZonsthatdo not meet criteria for diagnostic horizonl (8.g.,Ej for
en eluvial hOriZonthat doel not meet the crltelil of the Ilbic hortzon~

Lower-e:ase lettersb110wthe masterhorizon designation.Those that are mainly spec:lficto • particular master horizon are givenabove.
Some can be fi::lund Ina varietyof horizons; they are listed below.

C horizon - A subSurfacehorizon,excluding R, like or unlike material fromwhich the soil brmed, or is presumed to have fonned. Lacks
properties of A and a horizons,but Includes materials in various stagesof weathering

Cox and Cu horizons - In manyunconsolidateddeposits, the C horizonconsists of oxidiZed material ovarlylng seeminglyunweatheredC.The
oxidized C does not meet the requlremenls of the Bw horizon. In Itrtltlgraphy, It is rmportant to differentiatebetweenthel8 twokindsof C
horizons. Here Cox Is used foroxidized C horizons and Cu for unweatheredC horizons.

9 - Horizon In which gleying IsI dominant process, that Is either iron hasbeen removed during soil formation or saturationwithstagnant
water has preserved 8 nduced state. Common to these soils Ire neutral color, with or without mottling. Most hevechromaof twoor
less and many have redox concentrations.Strong gl8ylng is Indicatedby Chromasof one or less, and hues bluer than10Y.Much
of the above color Is due to the color of reduced Iron,or Ihe colorof uncoated grains fromwhich Ironpigment has been removed.
ag is used forhorizons withpedogenic features in addition to gleylngIs the only pedogenic felture, the horizon Is designatedCg.

t _Horizon cemented by permenentk:e.Seasonally frozen horizons arenot InclUded,nor is dry permafrost material (materialthat lacks
ce but is colder than 0"")

c • Concretions or nodules cementedby accumulations of iron, aluminum,manganeses, or titanium.

K horizon - A subsurfacehorizon10 Impregnatedwith carbonate that its morphologyis determined by the carbonate.Authigeniccarbonate
coats or engulfs neartyaUprimarygrains in a continuous medium The uppennost part of. strongly developed horizon ISIamU18ted,
brecciated, and/or pisolith\c.Thecemented horizon corresponds to somacaliches and camtes.

y. Has two uses. (1) Pllnthltl, Iron-rich,humul1»OOr, reddish material that hardens Irreversibly when dried. (2) If A horizonsIn arid
environments havl. vesicular ltrUCture(round voicls),they Ire designatedAv.

s. - Presence of slickensides.

DESCRIPTION OF MASTERSOIL HORIZONS ANDSUBHORIZONS

Ot horizon -Intermediate degreeor decomposition; rubbed fiber contentIs between 17% and 40% by volume.

Oi horizon - Least decomposedorganic rT8tenell; rubbed fiber contentIsgreater than 40% by volume.

R horizon - Consolidatedbedrockunderlying soil.

From Soil Survey Division Staff(1993), wfth modifte8tion;aftet akkeland(1999).

y - Accumulation of gypsum.

Cr horizon -fn lOils formed on bedrock, there commontywillbe. zone of weathered rock between the soil and the underlyingrocltlf Itcan
be shown that the weathered rock hiS formed in place, and has not been transported, it is designated as Cr. Such materialIs the saprolite; in
situformation is demonstratedby preservationor original rock features,IUth as Ilrain-to-11rain texture, layering, or dikes. If such materialhas
been moved, however,the originalltnJctural features of the rock aTllos~ and the transported material may be the C horiZonfor theoyerlying
soli.Those Cr horizonswith translocatedclay, as shown by clay films,aretermed Crt

z - Accumulation of s.tta moresoluble thIn gypsum (e.g. NBCI).

SELECTED SUBORDINATE DEPARlURES

A horizon - AccumuLation of humil\edorganic matter mixed with mineral fraction; the latter Is dominant Occurs at the IUrtaceor
below an 0 horizon; Ap • used for those horizons disturbed by cu~atlon.

E horizon _UsuaUyundeniea an0 or A horiZon,and cen be usedfor eluvialhorizons within or between parts of th8 S horizon (e.g.,
common above fraglpan, x). Characterizedby leu organic maner Ind/or fewer aelquloxldes (compounds of Ironand aluminum)andlor
1811 day than the undertyinghorizon.Many Ire mal1tedby I concentrationof aandand silt. Horizon is light colored due mainlyto the
color of the primaryminerai grainsbecause secondarycoatings on the grainsareabsent relativeto the undertyinghorizon,colorvalue
win be higher or chromewill belower.

o horizon ..SurfaceKCUmulatlonl of meintyorgank:: matenal; mayor maynotbe, or has been, aaturatedwith water. Subdivided
on lhe degree of decompositionu measured by the fibercontent after the meterialII rubbed between the fingers.

Most gr81ins coated with carbonate; most pores
plugged; >40% calclum carbOnate

Many nodules, and carbonate coats so many grains
that over 90% of horizon is white; carbonate-rlch
layers more common In upper part; about 20%
calcium carbonate

Nongravelly Parent Material

Common nodules; SO%- 90% of matrix Is whitened;
about 15% calcium carbonate in whole sample

Filaments are common

Few to common nodUles;matrix between nodules is
Slightlywhitened by carbonate (1S%- 50% by areal,
and the Ianer occurs k1veinlets and as filaments;
some matix can be noncalcareous; about 10%-15%
calcium carbonate in whole sample, 15°4- 75% in
nodules

Few filamentsor coatings on sand grains;
<10% calcium carbonate

Nongravelty Parent Material

~3QOnwn(12irll

3llDrNn1ll7Snln1112in.lll:liirl1
1!nlnl (3on,)10 No.•'"
15IIInIlDllfmll:Ji"ID:lI4n1
l11Ml(3I4in.IIDHa,4_
No.4 11:I Ho.200
No. 41DMa. 10
Ho.10IDNo<4oll
Ho. 4011:I"". 2lIO
....Ko,200_

lYPICAL DESCRIPTION

InorganiC clayl of high plasticity, faldays,
lilly and sandy CIaYI01high plalticity.

~yey sands, sand-day mixture•.

lnotganic Ii/II or high plaltlclty, lilly soils,
elalliclilts.

Inorganic Clayl 0' kIwtornedium plasticity,
gravelly c1~" sandy clayl, lilly c1ayl, lean clays.

Inorganic Ii/Is, dayey ,Ills with slight
plasticity.

Silly landa, Unci-sill mixtures.

Well graded.ands, grweIly sandi.

Clayey gravels, gl1lvel-lanlS<l8y mixture.

Pootly grJded ••nds, goweIIyunds.

Poorly graded grlvell, gravekized mxlUreS
or '.nd-gl1lvekobble rnixlure.

Well graded grav"', g,..,...ed mixturn
Dl' ••~r.\/et-cobbI.mIxIure.

DEFINITIONS OF SOil FRACTIONS

SOILCOMPONENTI PARTICLESIZERANGE

-.c_
o....

""""'­,.........
"""'"-..,..

f ... t.ltar~l

STAGESOF CARBONATE MORPHOLOGY

BrecciationInd recementation,as well II pisoliths, are common

Laminar Iayerlnd piety structureare attongly expresaed; i\clplent brecciation and plsoUth(thin, multiple layersof
carbonatesurrounding plrticlel) formation

Upper part of K hortzonIs neartypure cemented carbonata (75·90% calcium carbonate) Ind has I weak platy structure
due to the weakly expressed_minlr depoillionallayers of carbonate; lhe rest af the horizon II pluggedwith carbonate
(50 - 75% celcwm carbonate)

Gravelly Plrent Materill

Most dasta have thick carbonatecoats; matrix
particlescontinuously<:D.tedwith c.rbonate
or pores plugged by carbonate;cementation
more 01 less continuous;>40%calcium carbonate

Horizon has 50% - 90% K fabric with carbonateforming
an essentiallyconUnuoul medium;colormostly whits;
carbonate-nchleyers morecommon In upper part;
about 20% to 25% calciumcarbonate

Gravelly Pa,.nt Material

Continuousclast coatings; local cementationof few to
severaldasts; matrix Isbose and calcareous,
enough togive aomewhetwhitened appearance;
carbonalt In malltx is morepervasive

Continuousclast coatings;local cementationof few to
severaldasts; matrix Is bose and calcareous,
enough togive somevmatwhiteneclappearance

Thin discontinuousclast <:Datings; some ftlaments;
matrixcan be calcareousnext to stones; ebout
4% calciumcarbonate

Many orall clast coatings are thin and continuous

Gravelly Pa,.nt Materia'

VI

11+

II

IV

1+

UNIFIED ClASSIFICATIONSYSTEM FORSOILS,,".

50111 Ii'll viSuallydBuifted by the United SOU CllSlificltion System on the trench logs presented in this report.
Gflln-slzl Inalylis and AtteTbetg linitis Tists are often performed on ..!ectad amples to ltd In classification.
The dIIlSification systemII briefly outlined on Itlil chart. For • men detailed description of the system, see
• TheUnifiedSol Cilaaification System· ASTMDesIgnation: 020487

111+

III

Stage

Stage

Slage

Pertly or entirely cemented

MAJORDMSION GRAPH GROUP
SYMBOL SYMBOL

·D-
~.;,.S: GI/V

II
CLEANGRAVELS

(l.el' IhIn 5" pass•• No.200 sieve) "'-..-
GP

~'I5,1i --';

::II
iH I.lmitap50Ibelow -Ii.,8ll. GRAVELlwmt -A-line & hllched UlNl

~
GM

"j FINES anplaakilych&rt
o~ ~~ (More Ihan 12% UrnltlplolbelD'lV

~
",Ii pas,.. No.200sieve)
~;

-A-lne & hatched zone GC
~:

onplasticity chart

"Ill. mt=~ SW
~ Ii II CLEAN 'ANDS

0" (Le •• IhIn 5% 1)1I"" No.200 1IlMI)

I"
".
~ ~~~ ~!

z5'::=li= LimllspIotbelaw

"ll. lANDS WITH -"'-Iine&hak:hec:!zone 8M
~j FINES onplasticilycha1t

~~ (MOfeth.,,2% limlilplotbelow
pa•••• No.200aieYe) -A-lne & halchedzane Be

onplaslicily chart

~~i;i
allfa Of LOW PLASllCrTY

ML(Uqulclltmillenl1an 5£1)

::! ! .~:,~5
~ 1--

n~
SILTS OF HIGH pusnclTY MH

~i!
(Liquidlimilmote Ihan50)

c:!~~
~ !i CLAYSOF lOW PLASTICITY

~~~ ~iI:~ (Uquid Iimil Ie,s Ihan 5lJ) I~;;:- 5~! ~

t~!
CLAYI OF HIGH PLASTICITY

CH(liquid limitmore fIan 50)

Continuity of fabric h~h in carbonate

I
I
I
I
I
I
I
I
I
I
I

~
iQ)

l<:

~

I
'~
Q)

!:::
II>
l!!

~
~

0

I
<:
l!!
!:::
<:
0

'"'§
E
0
()

I cr:
Ncr:
u.
E
'"c
<:

I
Q)

"'"0
~
0

::;:
....
0

~
0

I ::!

~
Q)

e

I
CL

~
0

~
<:
Q)

E
t

I ~Q)

C
g
'l::
Q)
Q)
<:

I
'g
~
i!i



TESTTRENCH BENCH

CONTACT

uses SOIl ClASSIFICATIO WITH
STAGEOF CARBONATE MORPflOlOGY

s

ALLWIAl UNIT· 2
PLEISTOCENE

AUWIAl UNIT· :3
PLEISTOCENE

EOL~AUUVIAl UNIT· 1
HOLOCENE

D
D

D

J O B N O , 6-117-001007

DESIGN : KCF
TRENCH LOG - EAST WALL

D R A W N : GWH e
TOR TRENCH INVE S T IG AT IO N & CA BL E INST A LLATIO N R EPORT

F IGURE

DATE : 3/2006 M cMICKEN DA M POST D ES IG N CO M PL ETI O N C-1
SCALE : AS S HOWN

CO NTRACT FCD 2004C068 , W O R K ASS IGNMENT NO, 1

KEY
AllUVial una 3 - Pleistocene alluvial soils. Unit 3 Salls typically are coarser gra ine d and less cemented than Unit 2 Salls.

SC AL E: HORIZONTAL : 1· = 30', V ERTICA L 1· = 2'

11

3b - (GM/SM ) Silty sand and gra vel, occasional cobble , rare sma ll diameter boulder, sub-rounde d, weakly to mod erately lime cemented,
Stage 1+ to 11+, nonplastic to low in plast icity, light brownish gray.

Note : Age designations are uncerta in .

3c - (GM) Silty sand and gra vel, occasional cobble, rare boulder, predominate ly medium to f,ne-gra ined sand , WG gravel, sub-rounded,
moderately to strongly nme ceme nted , Stage 11+ to 11 1+, nonplasuc to low In plast,city, light browrnsn gray to light gray.

3a - (GP-GM to GM) Sand, gravel, and cobbles with silt , occasional small diam ete r boulder , well graded sand and gravel, sub-rounded,
non-eemented to weakly lime cemented , Stage I to 1/. nonplasnc, light grayish brown . Occasional lenses of sand wllh silt (SP-SM).

D AM STATION ING (FEE T)

10 5+50 105 +00 104 +50 10 4+00 10 3+50 10 3+00 102+50 102 +00

I I I I I I I I

0 0

ML G SC G SC
SM/ML SM/ML
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+-11

2 G
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GP-GM 11 - 11+

1+ - II
II - II-

G GG
II- -III

3 3
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ww
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G
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WW --8 G6 6

SMIGM
SMIM L1+ - II SM/GM

G 1/11 + - III

7 G 7
GP -GM WI

SP -SM
1+

SM/G M

8 1/1 ,1/ 1+
8

l TR ENCH BonOM

GM

99

10 10

2c - (G P-GM) Sand, gravel, and cobbles wi th sill , occasiona l sma ll dlame ler bou lder , well grade d sand and gravel , sub-rounded , non-eementad
to weak ly lime camented, no to Stag e 1+, non plastic , ligh t brown, Occasional /enses of sand With silt (SP.SM).

PROF ILE - EAST W A L L

11

1b • (SCrGC occasional GP-GC ) Clayey sand to clayey gravel. occasional sill y zones, predom inately fine to rneoum
graine d sand, non-ceme nted 10 weakly lime cemented, less than or ecuei 10 Stage 1+, low to medium plast icity, rsddisn-brown.

1c • (G P-GM) Sand, gra vel, and cobbles Wll h sill , occasional zone of sand wilh silt , occasional small diameter boulder,
well graded sand and gravel. sub-rounded. non-eemented, less than Stage I, non-p/astic, light brown.

Alluvial Unit 2 - Ple istocene alluvial 50115. Unit 2 soils often form a cemen ted cap unde~ying Unit 1 50115.

2a - (G M occasional GP-GM) Silty sand, gravel and cobbles to sand, gravel and cobbles With silt, occasional small diame ter
boulde rs . well grad ed sand and gravel, sub -rounded, mod erately lime cemente d wi th occa siona l zone s of weakly or strong ly
cemen ted materia l, Stage I/to 1/1 with occa sional zones of Stage 1+ or 11/ +, non-otasnc to low plast iCity, light brownish gray to light graYIsh brown.

2b - (SMl ML) Sand y silt with zones of silty sand , no to Irace of gravel, predominately r,ne-grained sand, weakly to mode rately lima camented,
Stage 1+ to 11+ w ith occasiona l zones of 11/,non-plastic 10 low in plastiCIty, light brownish gray.

ta - (SM occasional ML ) Silty and With occas ional zones at sandy silt, no to some gravel, occas ional da yey zones,
predom inately fine to medium grained sand , non-eeme nted to weakly lime cemen ted, less than or equal 10 Stage 1+,
non-pl astic to low orasncuy. light reddtsh-brown.

Eolian/Alluvial UnIt 1 - Surl lcial soils of fluvia l/ae ohan ongin and recent channel deposits. Trus unit is Holocene in age.
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JOB NO, 6-117-001007

DESIGN : KCF TRENCH LOG - EAST WALL

DRAWN : GWH
TOR TRENCH INVESTIGATION 8. CABLE INSTALLATION REPORT FIGURE

DATE: 3/2006 McMICKEN DAM POST DESIGN COMPLETION C-2
SCALE : AS SHOWN CONTRACT FeD 2004C068, WORK ASSIGNM ENT NO, 1

BE N CH

II

100+00

I

GP ·GM

1·1+

Note : Age designatIons are unce rtain ,

3b • (GMiSM) Silly sand and gravel. occa siona l cobb le , rare small c rameter boulder. sub-rounde d. weakly 10 moderately lime cem ented ,
Siage I- to 11+, ncnptasnc to low In plastiCity, hghl brownish gray.

AllUVial Unit 3 - Pleistocene allUVial soils. Unit 3 sous typically are co arser gramed and less cemented tha n Unit 2 Salls .

3c - (GM) Sill y sand and grave l, occasi onal cobble. rare bou lder , predomlnalely medium to fone-gralned sand , WG gravel. sub-ro unded ,
mocerateiy to strongly lime cemented , Siage 11 + 10 11I+ , nonplaslic 10 low in ptasticlty, IIghl brOWnish gra y 10 light gray.

3a - (GP-GM to GM) Sand, gravel, and cobb les With sill , occas ion al small drameter boul der , well graded sand and gravel, sub-rounded,
non-cem ente d to weakly lime cem ented. Stage I to II. ncn ptasuc . IIgh l g rayish brown . Occa sional lenses of sand With Sill (SP-SM).

-: -<, '-- --
G P·GM

1

8

T REN CH BonOM

G P ·G M/SP-S M
I

DAM STATIONING (FEET)

100+50

I
101+00
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I
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ML
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I

SEE DETAI L A· FIGURE C- 11

SM-ML
II· II-

L

o -

7

102+00

I

9

8

11

10

Alluvia l Unit 2 - Pleistocene alluvial SOils. UM 2 SOils Ofle n form a cem ented cap und ertyongUnII 1 soils,

l c • (G P·GM) S and, gra vel, and cob bles WIth Silt . occa sional zone of sand with silt , occasronat small diamet er bou lder,
well g raded sand and gra ve l, sub -roun ded . non-cemented , less than Stage I. non-e tasnc. light brown .

2b • (S Mi ML) S andy silt With zones of silty sand , no to trace of gra vel. predom inatel y ' ,ne-gra ined sand. weakly 10 mod erate ly lime cemented,
Si age 1+10 11 + With occasional zon es of III, non -plast iC10 low in plasti city. lighl brown ish gray.

2c • (GP·GM ) Sand, grave l, and cobbles with silt , occasional sma ll diameler boulder, we ll graded sand and gra vel, sub-rounde d, non -cemented
10 weakly lime ceme nted , no 10 Stage 1+, nonplastic. light brown. Ccca sionalten••s of sand with silt (SP-SM).

1b • (S CiGC occasional GP-GC) Clayey sand to dayey grave l, occ as ional silty zone s, pred ominately fine to mediu m
grained sand . non-cem ented to weakly lime cemented, less than or eQual to Stage 1+, IO'N to medium plastici ty. reddish-brown

2a • (G M occa siona l GP-GM ) Sill y sand. grav el and cob bles to sand. gravel and cobbles With silt . cccas iona t smalt diame ter
Coulders, welt graded sand and gra vel, sub-rounded. moderately lime ceme nted with occas iona l zone s of weakly or srrong ly
cem en ted materia l, Stage 11 10 III wi th occ as iona l zones of Stage 1+ or 111+, non-plastic 10 low plastlci ly, light brownish gra y to IIghl graYIsh brown.

1a • (S M occasiona t ML ) Sill y and wllh occasiona l zon es of sandy silt , no 10 some gravel, occastona t dayey zone s,
predominately fine to rnemu rn grained sand . ncn-cerneruec 10 weakly lim e cemented. less than or equa l to Stage I. ,
non-o tasnc to low pla stici ty, IIghl rece rsn-erown.

Eolian/ Allu vial Unit 1 - Surficial SOils of fluVlal/aeohan onqrn and recent channe l deposits. ThiSunit ISHolocene in age.
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CONTACT

uses SOIl ClASSifICATION
STAGE OF CARBONATE 1IORP!~.oc:';Y
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ZONE O F STAIN :
SO IL D ISCONTINU ITY GE N ERALLY AR E EXPRE SS ION OF PLAS MAT iC/COLUMNA R
SO IL STRUCTU RE , OPEN UP TO -118 " (P OSSIBLE MA CHINE) TY PICAL LENG TH <1 ';

SP A CIN G SEVERAL INCHE S TO " +

Al.l...UVlAU JNTT- 2

Pl£IS7OCENED
D

D

JOB NO. 6-117-001007

DESIGN: KCF TRENCH LOG - EAST WALL

DRAWN : GWH
T OR T R ENCH IN V EST IG AT IO N & CABL E INST AL LAT IO N REPO RT

FIGURE
DATE: 3/2006 M cMIC K EN DA M PO ST DESIG N C m APL ET ION C-3
SCA LE: AS SHOWN C O NT RACT FCD 2004C068, W OR K A S S IGNMENT N O . 1

Note : Age designations are uncertain.

3b - (GMl SM) Silty sand and gravel. occasional cobble , rare sma ll diameter boul der , sub-rconcec . weakly to moderately lime cemented ,
Stage i+ to 11 +, nonplasl lc to low in plasticit y, IIghl brownish gray.

3c • (GM) Silty sand and gravel, occa sional cobble. rare boulder . predominately med ium to flne-gra ined sand, WG 9ravel, sub-roun ded ,
modarately 10 strong ly lime cemented. Stage 11 + to 111 +. nonplaslic to low in plas ticity, IIghl brownish gray to light gray.

Alluvial Unit 3 - Pleistocene alluvial soils. Unit 3 soils typically are coarser grained and less cemented than Unit 2 soils.

3a - (GP-GM to GM) Sand. gravel, and cobbles witn silt. occasional sma ll diameter boulder , well graded sand and gravel. sub-rounoec .
non-cemented to weakly lime cemented . Stage i to II. nonp lasuc . ligh t grayish brown . Occasional lenses of sand with silt (SP-SM).

l b - (S CIGC occasional GP-GC ) Clayey sand to clayey gravel, occasional silty zones , predominately fine to med ium
gra ine d sand . non-eemented to weakl y lime cemented, less than or equal to Stage 1+, low to medium plastic ity, reeo ish-nrown .

2c - (G P-GM) Sand, gravel, and cobbles with silt. occas iona l small diameter boulder , well graded sand and gravel , sub-<ounded. non-cemented
10 wea kly lime cernentec , no to Stage I. , nonplas\lc. light brown. Occasions I lenses of sand with slit (SP.SM).

1c - (G P-GM) Sand. gravel. and cobbles with silt, occ asional zone of sand with silt, occasional small diameter bould er.
well graded sand and gravel. sub-rounded, non-cemented . less than Stage I, non-plasnc, light brown.

Alluvial Unit 2 - Pleistocene alluvial soils. Unit 2 soils often fonm a cemente d cap underlying Unit 1 soils.

2a • (G M occasional GP- GM) Silty sand. gravel and cobbles 10sand . gravel and cobbles With silt, ccca stonel small diameter
boulde rs. well graded sand and gravel. sub-rounded, moderately lime cemented WIth occasional zones of weakly or strong ly
cemen ted ma terial, Stage II to III with occasional zones of Stage 1+ or 11 1+, non-plaslic to low plasticity. light brownish gray 10 light grayish brown

2b • (S M/ML) Sandy silt with zones of silty sand, no to trace of grave l, predomina tely f,ne-gra lned sand , weakly to moderately lime cemented.
Siage 1+ to 11+ with occasional zones of III. non-plast ic to low In plasticity, light brownish gray.

1a • (S M occasional ML) Silty and with occas ional zone s of sand y silt, no to some gravel. occasional clayey zones,
predom inately tme to medium grained sand . non-cem ented to weakl y lime ceme nted. less than or equal to Stage 1+,
non -ptasuc to low plas ticity, light reddish-brown.

Eolian/All uvial Untl 1 • Surficial soils of f1u Vlsllaeohan onqm and recent Channel ceposns. This unit is Holocene in age .

DAM ST AT IONING (FEET)
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JOB NO. 6-117- 001007

DESIGN: KCF TRENCH LOG - EAST WALL

DRAWN : GWH
TOR TRENCH INV ES T IG A T IO N & CABLE INSTALLATION REPORT

FIGURE
DATE: 3/2006 McMICKEN DAM POST D ES IG N C O M PL ET IO N c-
SCALE : AS SHOWN CONT RAC T FCD 20 04C068, W O RK AS S IGNMENT NO. 1

--

TRE NCH BOnOM

I
Il
I
I

Note: Age designations are uncertam.

AllUVial UOil 3 - Pleistocene alluvial sons. Unit 3 SOilS typica lly are coarser grarned and less cemented than Unit 2 soils .

3c - (GM) Silly sand and gravel. occasional cobble , rare boulder, predomrnately medium to f,ne-gra,ned sand , WG gravel, sub-rounded,
mode rate ly to strongly lime cemen ted. Stage 11+ to 111+, nonp lastic to low in plasucrty, light brownish gray to light gray.

3b - (GMISM) Silly sand and gravel, occasional cobble, rare small cia rneter boulder, sub-rounded , we akly to moderately lime cemented,
Stage I. to 11+, ncnotesncto low In plastiCity. light brownish gray.

3a • (GP-GM to GM) Sand, gravel , and cobbles with Silt, occas iona l small diameter boulder, well graded sand and gravel, sub-rounde d,
non-cemented to weakly lime ceme nted . Stage 1to II, nonptasuc. light grayish brown . Occasional lenses of sand with silt (SP·SM).

SEE DE TAIL C • FIGURE C-13

L

BENCH

-

GP·GM
1·11

GP-GM
I

GP·GM
II· · 111

1c - (GP-GM) Sand, gravel, and cobbles with Silt, occa siona l zone of sand with sill , occasional small diameter boulder.
well graded sand and gravel, sub-rounded, non-cemente d, less than Stage I, non-plastrc. lighl brown .

Alluvial Unit 2 - Pleistocene allUVial soils. Unit 2 soils often form a cemented cap underlyrng Unit 1 sods.

2a • (G M occasiona l GP-GM) Silty sand, gravel and cobb les to sand , gravel and cobbles with silt , occaSional small diameter
boulders , well graded sand and gravel. sub-rounded, moderately lime cemented with occas ional zones of weakly or strongly
cemen ted matena l, Stage lito III with occasional zones of Stage 1+ or m-, non-plaslic to low plasticity, light browrush gray to light grayish brown .

2b . (S MIMl) Sandy silt with zones of silty sand. no to trace of gravel, predomin ately ftne-gra ined sand , weak ly to moderately lime cemented.
Stage I + to 11+ with occas iona l zones of III. non-otasnc to low In ptasuo ty, light brownish gray .

2c • (G P-GM) Sand, gravel, and cobbles with silt, occesional small drameter boulder, well gradad sand and gravel . sub-rounded , non-cemenled
to weak ly lime cemented , no to Stage I. , nonpleslic. lighl brown . Occasfoner lenaes of ,and WIth , ilt (SP-SM ).

1b - (Se rGC occasional GP-GCi Clayey sand to clayey gravel, occ asional silty zones, predominately fine to medium
graine d sand, non-eemented to weakly lime cemented , le ss than or equal to Stage 1+. low to medium plashctty, reddish-brown.

DA M STATIO NING (FEET)

96 +00 95 +50 95 +00 94+50 94+00 93 +50 93 +00

I I I I I I I

0 0

SC -S M G GM G SM

3

Eolian/AlluVIal unu 1 - Surf icial seasof fluvial/aeolian on9 rn and recent channel deposits. Ttus UOilIS Holocene in age.

2

ta • (SM occasional Ml) Silty and with occasional zones of sand y silt, no to some gravel, occasronal clayey zones,
predominately fine to med ium grained sand, non-cemente d to weakly lime cemente d, less than or eQual to Stage 1+.
non-plas tic to low plasticity, light reddish-brown.
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DA M STAT ION ING (FEET)
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JOB NO. 6-1 17-001007

DESIGN: KCF TR ENCH LOG - EAST WALL

DRAWN : GWH
TOR TRENCH INV ES T IG AT ION & CABLE INST ALLA T IO N REPORT

FIGURE
DATE : 3/2006

McMICKEN DAM POST D ES IGN C O M PL ET IO N C-5
SCALE : AS SHOWN CO NT RAC T FC D 2004 C06B , W O RK ASSIGNMENT NO. ,

10

3c . (GM) Silly sand and gravel, occa siona l cobble, rare boulde r, predom inately med ium to f,ne-gralned sand, WG gravel, sub-rounded ,
mode rately 10 strongly lime cemen ted. Stage 11+ to 11 1+, oonotasnc to low in plasticity, light brownish gray 10 light gray.

Alluvial Unit 3 . Pleistoc ene alluvial soils. Unit 3 Soils typicall y are coarser grained and less cemented than Unit 2 soils.

Note: Age designations are uncerta in.

3b • (GMfSM I Silty sand and gravel, occa sional cobble, rare small diameter boulder , sub-roun ded , weakl y to moderately lime cemented,
Stage 1+to 11+, nonptasuc to low in plast icity, light brownish gray.

3a - (GP-GM to GM) Sand, gravel, and cobbles with Silt, occa sional small diame ter bould er, well graded sand and gravet. sub-rounded,
non-cemented to weakly lime cemen ted, Stage Ito It. nonptasuc , light grayish brown . Occasional lense s of sand Wlth silt (SP·SM).
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11

P ROFI LE - EAS T WALL

AllUVial Unit 2 - Pleistocene alluvial soils . Unit 2 seas often form a cemented cap underlying Unit 1 soils.

2c - (GP-GM) Sand, grave l, and cobb les with silt. occa siona l smalt diameter boulder , well graded sand and gravel, sub-rounded, non-cemented
to weakly lime cemented , no to Stage 1+, nonpla sllc . light Orown Occasional lenses of sand With silt (SP-SM).

2b . (SMfML) Sandy silt with zones of silly sand , no to trace of gravel, predominately f,ne-9ra ined sand, weakly to mOderately lime cemented,
Stage 1+ to 11 + With occas ional zones of III, non-plast ic to low In plastiCity, light browniSh gray.

2a - (G M occasional GP-G M) Silty sand, gravel and cobbles to sand , gravel and cobbles with Sill, occasional small dmmeter
boulders, well graded sand and gravel, sub-rouncec . rncceratety lime cemen ted with occasional zone s of wea kly or strongly
cemeruec mate rial, Stage li to III with occasional zones of Stage 1+ or 11 1+, non-plast ic 10 low plasticity, light Orownish gray to light graYIsh brown.

, b • (S Cf GC occasional GP-GC) Cla yey sand to clayey gravel, occasional silty zones, predominately fine to medium
grained sand. non-cemented to weakl y lime cemented , les s than or equal to Stage 1+, low to medurrn plasucuy, reddish -brown .

1C - (GP· GM) Sand, gravel, and cobbles with sill , occas ional zone of sand with silt , ccca sronal small diameter boulde r,
welt graded sand and gravel, sub-rounded, non-cemented , less than Stage I, non-plastic, light brown.

, a - (SM occasional ML) Sill y and with occasional zones of sandy silt , no to some gravel, occasional clayey zones,
predomina tely fine to med ium grained sand , non-cemen ted to weakly lime cemented , less than or equal to Stage 1+,
non-plastic to low plastrcrty. light reddish-brown.

EolIan/Allu vial Unit 1 - Surficial SOils of fluvial/aeolIan onqrn and rece nt channe l ceposus. This unit is Holocene in age
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JOB NO, 6-117-001007

DESIGN: KCF TREN CH LOG - EAST WALL

DRAWN : GWH
TOR TR ENCH INVESTIGATION & CABLE INSTALLATION REPORT

FIGURE
DATE: 3/2006 McMICKEN DAM POST DESIGN CO MPLETION C-6
SCALE: AS SHOWN CONTRACT FCD 2004C068, WORK ASSI GNMENT NO . ,
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Eolian /Alluvial Umt 1 • Surl rcial soils of fluvial/aeo han onqm ana recent channel deposits. This un it is Holocene In age

1a - (SM occas ional ML) Silty and with occas iona l zones of sandy Silt, no to some gravel. occas ional clayey zones,
predominately fine to med ium grained sane . non-cemented to weakly lime cemented , less than or equal to Stage ,- ,
non-ot asnc to low plast":ll y, Irght recmsn-orown.

1b • (SClGC occ asrcnal GPoOC) Clayey sand to clayey gravel, occas icnat silty zones, predom inate ly fine to med ium
grained sand . non-cem ented to weakly lime cemented, less than or equal to Stage 1+. low to med ium plastIcity. redd lsh-brown .

1c - (G P-GM) Sane, gravel, and cobbles wHh silt , occasional zone of sand With silt. occasional small diameter boulder ,
well g raded sand and gravel, sub-roundec, non-cemented , less than Stage I, non-orasuc, Irght brown.

AllUVial UM 2 • Pleistocene allUVial SOils. Uni t 2 SOils often form a cemented cap undMying Unit 1 SOils.

2a - (G M occasiona l GP-GM) Silty sand , gravel and cobb les 10sand , gravel and CObbles With sill. occas ional small diameter
boulders , well graded sand and gravel, sub-rounded. mode rately Irme cemented WIth occasiona l zones of weakly or strongly
cemented materia l. Stage 11 10 III with occasional zone s of Stage I- or 111+ , non -ptasnc 10 low plast iCity, Irght brown ish gray to Irght graY'sh brown.

2b • (SMl ML) Sandy Silt with zones of Silly sand , no to trace of gravel, predomlnale ly f,ne-gra lned sand , weak ly to moderale ly Irme cemen ted,
Stage 1+ to 11+With occasional zones of III , non -ptasnc to low in plasl loty, light brownish gray.

2c - (G PoOM) Sand, gravel, and cobble s wllh sill , occas iona l sma ll diameter boulder , well graded sand and gravel, sub-t'ounded, non-cemented
to we akly Irme cemented, no to Stage 1- , nonptastlc. Irghl brown . Occa slonellenses of sand with silt (SP-5 M).

Allu vial UM 3 - Pleistocene alluVIal SOilS. UM 3 SOils tYPically are coarse r grained and less cemented than u nu 2 sons.

3a - (GPoOM to GM) Sand, gravel, and cobbles with silt , occa sronet small diamete r boulder , well graded sand and gravel, sub-rounde d,
non-cemented to w eakly Irme cemented, Stage I to II, nonp la suc, Irght graY'sh brown. Occasional lenses of sand WIth Sill (SP·SM).

3b - (GMlSM ) SIlty sand and gravel, occasional cobb le, rare sma ll diamete r boulde r, sub-rounded , weakly to moderate ly Irme cemented ,
Stage I- to 11- , nonplast,c to low in plastrclty, Irght brownish gray

3c - (GM) Silly sand and gravel, cccasronat cobble, rare boutner, predom rnately med ium to ' ,ne-gra lned sand , WG gravel, sub-rounded ,
moderately 10suongly Irme cemented , Stage II- to 111+, nonplasuc to low in plast icity, light browrusn gray to Irght gray.

Note : Age designallons are uncertain.
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PROFILE · EAST WALL

Eohan/Al1UV1s1Unit 1 - Surf ictal SOtis of fluvial /aeohan origm and rece nt channe l depos its. This unit is Holocene In age.

1a - (S M occasion al ML ) Silty and With occasio nal zones of sand y sill . no to some gravel, occasional clayey zones,
predominately fine to medium grained sand, non-c ementec 10 weakly lime cem ented , less than or equal to Stage I- ,
non-ptasnc to low plasticity, light redd ish-brown.

1b • (SClGC occasional GP·GC) Clayey sand to clayey gravel, occasional Sill y zone s, predominately fine to medium
gra ined sand. non-cemen ted to wea kly lime cemented ,less than or equal to Stage 1+, low 10 medium plastIcity. redmsn-brown .

1C • (G P-GM) Sand , gravel. and cob bles with silt, occasional zone of sand With silt , occasional small diameter boulder,
well graded sand and gravel, sub-rounded, non-cemented, less than Stage I. non-plastic, light brown.

AllUVIal Unit 2 • Pleistocene alluvial so ils . Unit 2 soils often form a cem ented cap unde~Yl ng Unil 1 SOils.

2a • (G M occasiona l GP -GM ) Silty sand, gravel and cobb les to sand , gravel and cobb les WIth silt. occasiona: small diameter
boulde rs, welt graded sand and gravel, sub- rouoned , moderately lime cemen ted with occas ional zone s of weakly or strongly
cemen ted matenal , Stage II to III wilh occasional zone s of Stage I. or III - , non-plast ic to low plasticit y. light brOWnish gray to light gra yish brown .

Alluvial UnIt 3 - Pleistocene alluvial so ils. Unit 3 soils typically are coarser grained and less cemented than u ou 2 soils.

3a • (GP-<>M to GM) Sand, gravel, and cobbles With silt. occas ional sma ll diameter boul der , well graded sand and gravel, sub-rounced .
non-c eme nted to wea kly lime cemented , Stage I to II. nonplastic.light grayish brown . Occas iona l lense s of sand With silt (SP-SM) .

3b • (GMlSM ) Silly sa nd and gravel. occasional cobb le. rare smal l diameter boulder, sub-rounded . we akly to moderate ly lime cemented .
Stage I. to II - . nonptesnc to low In plasticity. light brownish gray

3c • (GM) Silt y sand and gravel, occasiona l cobble, rare boulder. predominate ly med ium to f,ne -grained sand , WG gravel. sub-rounded,
moderately to strongly lime cemen ted , Stage II· to III . , ncnoresnc to low In ptasncny, light brown ish gray to light gray.

Note: Age des ignation s are unce rtain .
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2b • (S M/ML) Sandy silt with zones of silty sand , no to trace of grave l. predom inate ly f,ne-g rained sand. weakly to moderately lime cemented ,
Stage 1+ to 11+ With occas ional zones of III . non -plas tic to low In plastlot y. light brownish gray .

2c • (G P·GM) Sand, gra vel. and cobbles WIth silt , occasiona l small diamet er bou lder , well graded sand and gravel. sub-rounded. non-cemented
to weakly lime cemented . no to Stage 1+, nc nplasuc, light brown. Occa sio nal lenses of sand with sill (SP·SM).

JOB NO, 6-117 -001007

DESIGN: KCF TRENCH LOG - EAST WALL

DRAWN: GWH
TOR TRENCH INV EST IGATION & CABLE INSTALLATION REPORT FIGURE

DATE: 3/2006 McMICKEN DAM POST DESIGN COMPLETION C-7
SCALE : AS SHOWN CONTRACT FCD 2004C068, WORK ASSIGNMENT NO . 1
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Note: Age deSIgnations are uncertain.

3c - (GM) Silty sand and gravel. occasional cobble, rare boulder. predominately medium to fine-grained sand . WG gravel. sub-round ed.
moderately to strongly lime cemented. Stage 11 + to 11 1+. nonplas\lc to low in plasticity. light browmsn gray to light gray.

Auuvrat Unit 3 - Pleistocene alluvial soils . UM 3 Soils tYPical ly are coarser grained and less cemented tnan UM 2 SOils .

3b · (GM/SM ) Silly sand and gravel. occasional cobble . rare small diameter ooulder. sub-rounded. weakly to modera tely lime cemente d.
Stage 1+ to 11+. nonplas\lc to low in plasucity, light brownish gray.

3a • (GP·GM to GM) Sand. gravel. and cobbles wilh sill. occasional small diameler boulder. well graded sand and gravel. sub-round ed.
non-cemented to weakly lime ceme nted. Stage I to It. nonptasuc, ligh t grayish brown . Occasional lenses of sand with silt (SP·SM).

HA IR LIN E SOIL
DISCONT INUI TY DO ES
NOT CO NT INUE INTO
UN IT S ABO VE OR BELOWg
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Alluvia l UM 2 - Pleistocene anuvial soils. Unit 2 soils often fonm a cemen ted cap unde~y,"g Unit 1 soils.

2c · (GP·GM) Sand. gravel. and cobbles WIth silt . occasional sma ll diameter boulder. well graded sand and gravel. sub-rounded . non-cemented
10 weakly lime cemented , no to Stage 1+, nonplastic , light brown . Occ8sional lenses of send with silt (SP-SM) .

2a - (G M occasional GP-GM) Silty sand. gravel and cobb les to sand. gravel and cobbles With sill. occasional small diameter
boulders. well graded sand and gravel. sub-rounded. mod erately lime cemen ted WIth occasional zones of weakly or strongly
cement ed material. Stage li to III with occasional zones of Stage i+ or 111 +. non-plastic 10 low plas ticity. light browniSh gray to light gra\"sh brown.

2b· (S M/ML) Sandy silt with zones of silty sand . no to trace of grave l. pred ominately flneilrained sand . weakly to modera tely lime cemented.
Stage 1+ to 11+ wilh occasional zones of III. non-plastic to low in plastiCity. light brownish gray.

1C- (G P-GM) Sand. gravel. and cobbles With silt. occa siona l zone of sand with sill. occasional small diameter boulder.
well graded sand and gravel. sub-rounded, non-cemented. less than Stage I. non-ptasuc, light brown.

, b • (SC/GC occasional GP-GC) Clayey sand 10 cla yey gravel. occas iona l silty zones. predominately fine to medium
graine d sand . non-eemen ted to weakly lime cem ented , less tha n or equ al to Stage H'. low to medium plasllcity. reddrsb-brown.

1a - (S M occas ional ML) Silty and With occasiona l zone s of sand y silt. no to some gravel. occasiona l clayey zones.
predom inate ly line 10 medium grained sand. non-cemented 10 weakly lime cemented . less than or equal to Siage 1+.
non-plastic to low plasticity. light reddish-brown.

Eolian/Alluvial Unit 1 - Surficial soils of flUVIal/aeolian orig in and recent channel depo sits. Ttus urut ISHolocene in age.
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SCALE: HORIZONTAL : 1" = 30', VERTICAL 1" = 2'

Alluvial VOl!3 - PrOistocene alluvia' soils. VOl! 3 soils typically are coarser grained and less cemented than VOl!2 SOlis.
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Eolian/A lluvial Unit 1 • Su rl lCI81SOilS 01f1uVlal/aeohan ong," and recent cnanna! cenosus . Th is unit IS Holocene In age
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, a • (SM occasional ML) Sill y and with occasional zones of sandy sill , no to some gravel, occasional clayey zones,
predom inately fine to medium gr8lned sand, non-cemenled to weakly lime cemented, less than or equal to Stage r- .
non-pl asuc to low plasticity, light reddiSh-brown.

Ib - (SC/GC occasional GP-GC) Clayey sand to daye y gravel, occasional silly zones, predominate ly Itne to medium
grai ned sand. non-cemen ted 10 weakly lIme cemented. less than or equa l to Sta ge 1+, low to med ium plas tici ty. reddlsh-brown .

I C- (GP-GM) Sand, gravel, and CObbles WIth sill, occasional zone of sand with silt, occasional sma ll diameter boulder,
well graded sand and gravel, sub-rounded, non-cemented, less than Stage I, non-plastic, Ioghlbrown.

AllUVial VOl!2 • Pleistocene allUVia' soils. VhIl 2 50115 often form a cemented cap underiying VOl! I soils.

3a • (GP-GM to GM) Sand, gravel, and cobbles with silt, occasional small diameter boulder, well graded sand and gravel, sub-rounded,
non-cemented to weakly lime cemented , Stage Ito II, nonptast,c, Iighl grayish brown . Occasional lenses of sand with silt (SP·SM).

3b • (GMlSM) Silly sano and gravel, occasional CObble, rare small diameter boulder, suo-ecundeo. weakly 10 moderalely lime cemented,
Siage I' to 11 - , nonplastlc to low in plastiCI ty, light browrusn gra y.

3c . (GM) Sill y sand and gravel, occasional cobble, rare boulder, predominate ly medium 10 f,ne-grained sand, WG gravel, sub-rounded,
mooerately to strongly lomecemented, Stage II- to 11I-, nonplasuc 10 low In plast icity, Ioghl brownish gray to Ioght gray.

Note: Age deslgnallons are uncertain.

D EOt..WUALlU'AU UNIT • 1 WITH
HOLOCENE OGY

D ALLUVIALUNIT• 2 ~ can

---
D ALL UNI'T·3

f'lElSTOCENE

I
2a - (GM occasionat GP-GM) Silty sand, gravel and cobbles to sand, gravel and cobbles With silt , occasional small diameter
boulders , well graded sand and gravel, sub-rounded, moderately lome cemented WIthoccasional zones 01 weakly or strongly
cemen ted material, Stage lito III WI th occasional zones 01 Stage I. or 111' , non-prasnc to low plasltcily , Ioght brownish gray 10 IoghtgraY'sh brown.

I
I

2b • (SMlML) Sandy silt Wllh zones of silly sand, no 10 trace of gravel, predominately ',ne-grained sand , weakly 10 moderately lime cemented,
Stage ,+10 11 + with occasional zones 01 11I , non-ptasnc 10 low in ptastlClty, light brownosh gra y,

2c • (GP·GM) Sand, gravel, and cobbles With sill , occasional small diameter boulder, well graded sand and gravel, sub-<ounded, non-cemented
to weakly lime cemented , no to Siage 1+, nonptasuc. light brown. Occasional lenses of sand With sill (SP.SM )

JOB NO, 6-117-001 007

DESIGN: KCF TRENCH LOG - EAST WALL

DRAWN : GWH
TOR TR ENCH INVESTIG AT ION & CA BLE INSTALLAT IO N REPORT

FIGURE r
DATE: 3/2006 McMI CK EN DAM POST DE S IGN COM PLET ION C-9

1SCALE : AS SHOWN CONTRACT FCD 20 0 4C068 , WO RK ASSIGNMENT NO. 1



10
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JOB NO. 6-117·001007

DESIGN: KCF TRENCH l OG - EAST WAll

DRAWN: GWH
TOR TRENCH INVESTIGATION & Cr'\BLlE INSTALLAT ION REPORT FIGURE

DATE: 3/2006 McMICKEN DAM POST DESIGN CO MPLETION C-10
SCALE : AS SHOWN CONTRACT Fe D 2004C068. WORK ASSIGNMENT NO .1

Alluvial Unit 3 • Pleistocene allUVIal SOils . Umt 3 soils typically are coarse r grained and less cemented Ihan Urut 2 Salls

Note ' Age deSignations are uncertam

3c • (GM) Silty sand and gravel, occasional cobble. rare boulder. predominale ly medium 10f,ne-gralned sand, WG gravel. sub-rounded ,
moderately to strongly lime cemented, Stage 11+ to 111+. nonplastrc 10 low in plastiCity, light brownish gray to light gray.

3b - (GM/SM) Silly sand and gravel. cccastonat cobble. rare small diame ter boulde r. sub-rounded. wea kly to modera tely lime cemented.
Stage 1+ to 11+ , nonplaslic to low In plastiCity. light brownish gray.

3a • (GP-GM to GM) Sand, gravel. and cobbles Wl!h Silt. occasional sma ll erarne ter boulder. well gradeC sand and gravel, sub-rounded ,
non-c ementeo to weakly lime cemented, Stage I to II , nonplasuc, light grayish brown. Occasional lenses of sand WIth silt (SP-SM).

2c • (G P-GM) Sand, gravel, and cobbles with silt, occasional small diameter boulder. well graded sand and gravel. sub-rounded. non-cemented
to wea kly lime cem ent ed. no 10Stage 1+, nonptastrc, light brown. Occasional lenses of sand with silt (SP-SM).

1a - (SM occas ional Ml ) Silty ana Wllh occasional zone s of sandy sill , no to some gravel, occasional dayey zones.
predom inate ly fine to medium grained sand. non-cem ented to weakly lime cemented, less than or equal to Stage 1+,
non-o ta suc to low plasticity. lIght reddish-brown ,

1c - (G P·GM) Sana. gravel. and CObbles WIth silt, occa sional zone of sand With silt. occaSional small drarneter boulder.
well graced sand and gravel. sua-rouneed, non-c emented. less than Stage I, non-plastrc, light brown.

Alluvial Unit 2 • Pleistoce ne allUVIal Salls. Unit 2 Salls often term a cemented cap undeHYlng Unit 1 seas.

2a • (G M occa sional GP -GM) Silty sand. gravel and CObbles 10 sand, gravel and cobbles With silt, occasional small drarneter
bOUlders. well graced sana ana gravel. sub-rounded, moderately lime cemented with occasional zones of weakly or slrong ly
cemen ted material, Stage 11 10 III with occasional zone s of Stage 1+ or 111 +, non-plashc to low plastiCity, light brownish gray to light graY'sh brown.

2b • (S Ml Ml) Sand y silt with zones of silty sand, no to trace of gravel, predominately flne-gra lned sand. weakly to moderately lime cemented,
Slage 1+ to 11+ WIth occasional zones of III, non-plasnc to low In plasticity, light brownish gray.

1b - (S C/GC occa sional GP-GC) Clayey sand to clayey gravel. occasionat silty zones. predominately fine to medium
grained sand. no n-cemented to weakly lime ceme nted , less than or ecu at to Stage 1+, low to medium plastiCity. recensn-erown,

Eohan/A llu V1a l Unit 1 - Surllclal soils of f1uVlal/aeohan o ng," and recent Channel deposits. This unit is Holocene in age.
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CRACKS HAVE NO AP ER TURE TO HAIR LINE « 1/16") WAVY- STEPPED ;
OC CAS IONAL LY PRESE NT ON BOTT OM OF TR EN CH ; PHOTO 101 _4& 101 _5

CR ACKS HAVE NO AP ERTUR E TO HAIR LINE «1 /16") WAVY-STEPPED;
OCCASIONALLY PRESE NT ON BOTTOM O F TRENCH ; PH OTO 101 _6

CRACKS HAVE NO AP ERT U RE TO HAI RLI NE « 1/16") WA VY -STEPPED ;
OCCAS IONALLY PRE S ENT ON BO TT OM O F TRENCH ; PHOTO 101 _3
FRACTURE SURFACE CO UTED W IT H CALCIUM CARB ONATE

CRACKS HAVE NO APER TU RE TO HA IRLINE « 1/16") WAVY-STEPPED ;

DO NOT APPEAR TO C ONTI NU E TO BOTTOM OF TRENCH; PH OTO 10 1_2

CRACKS HAVE NO APERTUR E T O HA IRLINE «1 /16") WAVY-STEPPED ;
DO NOT APPEAR TO C ONTINU E TO BO n OM OF TRENCH; PHOTO 10 1_ 1

W HERE UNIT 2b IS PRESENT AT TOP O F BE NCH E)(CAVATION CAUSED
SOIL TO BREAK UP IN BLOC KS ; BL OCK SIZE S RANGE FROM <1" TO -6"

BLOCK Y SOIL ST RUCTUR E NE AR SURF ACE , BLOCK SIZE TYP <1"
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JOB NO. 6-117-001007

DESIGN: KCF TRENCH LOG - EAST WALL

DRAWN: GWH
TDR TREN C H INV ES T IG A T ION & CABLE INSTALLAT ION R EPORT

FIGURE
DATE: 3/2006 M cMIC K EN DAM PO ST D ES IGN C OM PLET IO N c-
SCALE: AS SHOWN C O NTRACT FCD 20 04 C068, W ORK ASSIGNMEN T N O . 1

H
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D EOlIANIALLlIVW. UNIT · 1
SY lJ.,:1I)

USCSsan.
HOlOCE STAGE

D ALluvw. U IT· 2 """'" CG'a
PLEISTOCE

--- "]';

D AlLlMAl U rr· 3
PlEISTOCE E

Alluvial Unit 3 - Pleistocene alluvial Salls. Unit 3 soils tYPically are coarser grained and less cement ed than Unit 2 soils .

3c - (GM) Silty sand and gravel, occasional cob ble. rare boulder . predominately medium to fine-grained sand. WG gravel. sub-rounded.
moderately to strongly lime cemented, Siage 11+ to 11 1+. nanplastic to low in plastiCity, Iighl brownish gray 10 light gray.

Not e: Age designations are uncertain.

3b - (GM/SM) Silly sand and gravel , occasional cobb le. rare small crameter boulder, sub-rounde d. we akly to moderately lime cemented,
Stage 1+ to 11 +, ncnptasnc to low in clasucuy, light browrush gray .

3a - (GP-GM to GM) Sand, gravel. and cobble s With sill . occasional small diameter boulder, well graded sand and gravel. sub-rounded,
non-cemen ted to weakly lime cemented , Stage I to II. nonplastic. light grayish brown. Occasional lens es of sand with silt (SP-SM).

1c - (G P·GM) Sand, gravel. and cobbles with silt. occasional zone of sand With Silt. occasional sma ll diameter boulder,
well g raded sand and gravel. sub-rounded. non-cemented . less than Stage I, non-plastrc, Iighl brown.

Alluvial unn 2 - Pleistocene allUVial soils. Unil 2 Salls often form a cemented cap unde~ying Unil 1 soils.

2a - (GM occasional GP-GM) Silty sand. gravel and cobbles to sand, gravel and cobb les with silt . occas ional small diameter
bould ers. well graded sand and gravel. sub-rounded. mOderale ly lime cemented wllh occasional zones of weakly or strongly
ceme nted material, Stage II to III with occasional zones of Stage 1+ or 111 +. non-plasnc 10 low plastiCity, light brownish gray to light graYIsh brown

2b • (S M/ML) Sandy silt with zones of silty sand , no to trace of gravel, predominately fme-9ralned sand , weakly to moderately lime cemented.
Stage 1+ to 11 + with occasional zone s of li t, non-plastic to low in plastiCity, light brownish gray .

2c - (G P-GM) Sand, gravel, and cobb les with silt . occasional small diameter boulder, well graded sand and gravel. sub-rounded. non-cemen ted
10 we akly lime cemented. no to Stage 1+, non plast ic, light brown. Occasional lense s of sand with sill (SP-SM).

Eolian /Alluvial Unit 1 • Surficial soils of fluvial/aeolian origin and rece nt Channel deposits. This unit is Holocene In age.

1a - (S M occasional ML) Silty ana With occasional zones of sandy silt. no to some gravel. occ asiona l clayey zones,
pred omin ately fme 10 medium grain ed sand, no n-ce men ted to weakly lime cemented, less than or equal to Stage H',
non-p lastic to low ptasuot y. light redd ish-brown.

1b - (S ClGC occasional GP-GC) Clayey sand 10 clayey gravel, occasional silty zones. predom inate ly line to medium
grain ed sand , non-cem ented to weakly hme cemented . less than or equal to Stage 1+, low to medium plasticity, reocrsn-brown.
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uses SOIL CLASSIFICATION

HOLOCE STAGE OF CARBONATE OS'!
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DISCONTINUITIES ASSOCIATED WITH SOIL STRUC TURE; TYPICALLY <1'
LONG; OCCASIONALLY APPROACH 2'; WAVY TO STEPPED, TYPICALLY
HAIRLINE TO <1/16" DIAMETER, DO NOT CONTINUE INTO UNITS ABOVE
BELOW PHOTO 96_1 & 96_2

DISCONTIN UITIES ASSOCIATED WITH SOIL STRUCTURE; TYPICALLY <1'
LONG ; OCCASIONALLY APPROACH 2'; WAVY TO STEPPED, TYPICALLY
HAIRLIN E TO <1/16" DIAMETER, DO NOT CONTINUE INTO UNITS ABOVE
BELOW PHOTO 96_3 & 96_4

TYPICAL SOIL STRUCTURE OF UNIT 2b BENEATH TOP PORTION
IS PRIS MATIC TO COLUMNAR WITH TYPICAL "HEIGHTS" OF 1" TO 6"

NEAR TOP OF UNIT 2b SOIL STRUCTURE IS BLOCKY WITH BLOCK
SIZE TYPICALLY <1"

WHERE UNIT 2b IS PRESENT AT TOP OF BENCH SOIL IS BROKEN
BY MACHINE EFFECTS INTO BLOCKY SECTIONS, TYPICAL BLOCK
SIZE FROM <1" TO 4"
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JOB NO. 6-117-001007

DESIGN : KeF TRENCH LOG - EAST WALL

DRAWN : GWH
TOR TRENCH INVEST IGATION a CABLE INSTALLATION REPORT

FIGURE
DATE: 3/2006 McM ICK EN DAM POST DESIGN CO MPLETION C-12
SCALE : AS SHOWN CONT RACT FCD 200 4C068, WORK ASS IGNMENT NO. 1

SCALE: HORIZONTAL: 1" =10', VERTICAL 1" =2'

Note: Age designations are uncerta in.

Alluvial Unit :3 • Pleistocene alluvia l soils . Unit 3 soils typically are coarser grained and less cemented than Unit 2 soils.

3b - (GMl SM ) Silt y sand and gravel, occasional cobble, rare small diameter boulder, sub-rounded, weakly to mcoerately lime cemented.
Stage 1+ to II . , nonptastic to low in plasticity, lighl brownish gray .

3c - (GM) Silty sand and gravel, occa sional cobble, rare bould er, predominately med ium to f,ne-gralned sand. WG gravel. sub-rounded,
moderately to strongly lime cemented. Siage II' 10 rn- , nonp lastic to low In plasticity, light brownish gray to light gray.

3a - (GP-GM to GM) Sand, gravel, and cobbles with silt . occasional small diameter bou lder, well graded sand and gravel. sub-rounded ,
non-cemented to weakly lime cemented . Stage I to II. ncnc resuc. Itght grayish brown. Oc casional lenses of sand with silt (SP-SM).

l TRENCH BOnOM
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PROFILE " EAST WALL
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2c - (G P-GM) Sand , gravel, and CObbles with slit, occasional small diameter boulder , well graded sand and gravel, sub-founded , non-cemented
to weakly lime ceme nted. no to Stage 1+, nonp l3sIic. light brown. Occasieneuenses of sand wHh silt (SP-SM).

Alluvial Untt 2 - Pleistocene allUVial soils. Unit 2 soils often form a cemented cap underlying Untt 1 soils.

1c - (GP-GM) Sand. gravel, and cobbles with silt, occas ional zone of sand with sill. occa sional small diameter boulder,
well gra ded sand and gravel, sub-rounded, non-cemented. less than Stage I, non-plastic, Itght brown.

2a - (G M occasional GP-GM) Silty sand, gravel and cobbles to sand , gravel and cobbles With Silt, occasional small diameter
boulders , well grade d sand and gravel, sub-rounded. moderately lime cemented Wlth occ asional zones of weakly or strongly
cemen ted material. Stage II to 111 with occasional zones of Stage I. or III. , non -plasnc 10low plasltclty, Itght brownish gray to Itght grayish brown.

2b - (S M/ML) Sandy sill with zone s of silty sand, no to trace of gravel, predominately flne-gralned sand. weakly to moderately Itme cem ented ,
Stage 1+ to 11+ with occa sional zone s of III, non-plastic to low In plasticity. Itght brownish gray.

, b - (SC/GC occa siona l GP-GC) Clayey sand to clayey gravel, occasional silty zones, predom inately fine to medium
grained sand . non-cem ented to weakly lime cemented. less than or equa l to Stage 1+. low to med ium plasticity. reddish-brown.

ta - (SM occasiona l ML ) Silty and with occasional zone s of sandy silt. no to some gravel, occa sional clayey zones,
predom inalely fine to me dium grained sand, non-cemented 10 weakly lime cemented. less than or equal 10 Stage I.,
non-p la stic to low plast icity, Itght rec msn-orown.

Eoitan/A liuvial Unit 1 - Surficia l soils of fluvial/aeoltan ongln and recent channel deposits . This unit is Holocene in age.
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SOIL STRUC TURE PRISMATIC TO COLUMNAR: CRACKING ASSOCIATED WITH
STRUC TURE ; HAIRLI NE TO 1/16" APENTURE; SOME ROOTLETTS; PHOTOS
94_1 & 94_2 , CRACKS DO EXTEND INTO UNIT ABOVE OR BELOW
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JOB NO. 6-117-001007

DES IGN: KCF TRENCH LOG - EAST W

DRAWN; GWH
TOR TRE NCH INVESTIGATION & CABLE INSTALLATI ON REPORT

FIGURE
DAT E: 3/2006 Mc MICKEN DAM POST DESIG N COM? LIETIO C-13
SCALE: AS SHOWN CONTRACT FCD 2004C068, WO RK ASSIG IM:!:N1 1\lO. 1

SCALE: HORIZONTAL: 1" = 10', VERTICAL 1" = 2'

No te: Age de signations are uncerta in.

A lluvia l Unit 3 · Pleistocene allUVial SOIls. Unit 3 SOils typ Ically are coar ser graIned and less cemented than Untt 2 sons

3c - (GM) Silty sand and gravel, occas iona l cobble , rare boulder, predominate ly med ium 10 ftne-gralned sand, WG gravel. sub-rounded ,
rnoderatety to strongly lime cemented, Stage 11+ to 111+. nonp lasuc 10 low in plasll clty, light brownish gray 10 light gray.

3b - (G MlSM) Silly sand and gravel, occasiona l cobble, rare sma ll diameter bou lder, sub -rounded , weak ly to moderately lime cemented.
Stage 1+ to 11 +. nonelastic to low In plastiCity, light brownish gray.

3a - (GP-GM to GM) Sand, gravel, and cobbles With Silt , occasronat small diameter boulde r, well grad ed sand and gravel, sub-rounde d,
non-cemented to weakly lime cemen ted, Stage Ito II, nonp last ic, light gra yish brown . Occasional lense s of sand With sill (SP-SM).

11

10

PROFILE " EAS T WA LL

1c - (G P-GM ) Sand, gravel, and cobbles wilh silt, occasional zone of sand wllh silt, occas ional small diame ter boulder,
well graded sand and gravel, sub- rounded . non-cemenled , less than Stage I, non-ptasuc. light brown .

AllUVial Unit 2 - Pleistocene alluvial soils. Unit 2 SOils otle n form a cemen led cap underlying Unit 1 soils.

2a - (G M occasional GP-GM ) Sill y sand , gravel and cobbles 10sand, gravel and cobb les with silt , occasional sma ll diamete r
boulde rs, well graded sand and gravel, sub-rounded. rnoceratety lime cemen ted WIth occasional zones of weak ly or strongly
cem en ted materia l, Stage lito III wilh occasiona l zones of Stage 1+ or 111 +, non-ptasuc to low plas tIcity, light brownish gray to light graytsh brown.

2b • (S M/ML) Sandy sill wllh zone s of silty sand , no 10 trace of gravel, predo minately ftne-grained sand , weakly to moderately lime cemented .
Sl age 1+ to 11 + with occasional zones of III, non -plast ic to low in plastlcil y, light brownish gray.

2c • (G P·GM) Sand, gravel. and cobbles with silt , occasional small diamet er bou lder, well graded sand and gravel. sub-rounded , non-cemented
10 wea kly lime cemented, no 10SIage 1+, nonplastic . light brown. Occasional lenses of sand with silt (SP.SM) .

1a - (SM occa siona l ML) Sill y and with occas ional zones of sand y Sill , no to some gravel, occas ional clayey zones,
predominalely fine 10 med ium grained sand , non -cem ented to weakly lime ceme nted , less than or equal 10 Stage 1+,
non-plastic 10 low ptasnot y, light reddish-brown.

1b • (S C/GC occasiona l GP-GC) Clayey sand to clay ey gravel, occasion al silty zones, predominatety f,ne to med ium
gra ined sand, non-cemented to weakly lime cemented . less than or equal to Sta ge I- , low to medium plasticity. reddish-brown.

Eolian/A llu vial Unit 1 - Surficial soils of fluvial/aeohan ongin and recent cha nnel dep osits. This unit is Holocene In age.
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UN IT BE LO W ; APPEA RS TO BE CAUSED BY EXCAVATION EQUIP M ENT AND
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JOB NO. 6·117·001007

DESIGN : KCF TRENCH LOG - EAST WALL

DRAWN : GWH
T OR T REN C H INV ES T IG ATI ON & CA BL E INST ALLAT ION REPORT

FIGURE I
DATE: 3/2006 Mc M ICK EN DAM PO ST D ESIG N COM PL ET ION C-1 ISCALE: AS SHOWN CONTRACT FC D 2004C068, W O RK ASS IG NMEN T N O , 1

ALlUVIAl UNIT· 3
PLEISTOCENE

ALl lMAl UNIT · 2
PLEISTOCENE

EOLIANJAlLlMAl UNIT • 1

HOLOCENE

D

D
KEY

10

11

SCALE: HORIZON TA L: 1"; io.VERTICAL 1"; 2'

Note : Age designations are uncertain.

3c • (GM) Silty sand and gravel. occa siona l cobble , rare boulder, predominately medium to f,ne-grained sand , WG gravel, sub-roun ded .
moderately to strongly lime cemented , Stage 11 + to 11 1+, nonp last ic to low in plashclty, light brown ish gray to light gray.

AllUVial Unit 3 • Pleistocene alluvial SOils . Unit 3 soils tYPica lly are coarser grained and less cemented than Unit 2 SOilS

3b - (GM/SM) Sill y sand and gravel, occa sional cobble, rare sma ll diameter boulder, sub-rounded . weak ly 10moderalel y lime cemen led ,
Stage 1+ to 11 +, nooptasnc 10 low in plastlclly. IIghl browmsh gray.

3a . (GP-GM 10 GM) Sand, gravel, and cobb les with Silt, occa sional sma ll diameter boulder . well graded sand and gravel, sub-rounded,
non-cemented to weakly lime cemented , Stage I to II, neop lastic. Iighl grayi sh brown . Occasional lenses of sand With silt (SP-SM).

11

10

PR OFILE · EAST WALL

ta - (S M occasiona l ML) Silty and With occas ional zone s of sandy silt, no to some gravel, occas ional clayey zones,
predominately fine to med ium grained sand , non-cerne ntec 10 weakly lime cemented , less than or equal to Stage 1+,
non-otasuc to low plasncity, light reocrsn-brown.

1c· (G P·GM) Sand, gravel, and cobbles With silt , occasion al zone of sand with silt, occasio nal smalt diameter boulder,
well graded sand and gravel, sub-rou nded , non-cemented. less than Stage I, non-plastic, light brown ,

AllUVial Unit 2 . Pleistocene allu vial soils. Unit 2 soils often form a cemen led cap underlYing Unit 1 50115 .

2a . (G M occasional GP-GM) Silty sand, gravel and cobbles 10 sand , gravel and cobb les With silt, occasional small diameter
boulde rs, welt graded sand and gravel, sub-rounded , modera tely lime cemented with occasional zones of weakly or strongly
ceme n ted materia l, Stage II to III with occas ional zones of Stage 1+ or 11t+, non -olasnc to low plastlclty,light brownish gray 10 light grayiSh brown,

2b • (S Ml ML) Sandy silt with zones of silty sand , no 10 trace of gravel, predom ina tely flne-gra ined sand, weakly to moderately lime cemented ,
Stage 1+ to 11 + with occas ional zones of III, non-otasnc 10 low in plastiCIty, light brownish gray.

2c • (G P-GM) Sand, gravel , and cobbles wi lh silt, occas ional small diame ter boulder, well graded sand and gravel, sub-rounded . non-cemented
to wea kly lime cemented , no to Stage 1+, nonplasuc. light brown . Occasional lenses of sand With Silt (SP·SM).

1b • (S C/GC occasional GP·GC) Clayey sand to clayey gravel, occasional silty zone s, predom inately fine to medium
grained sand . non-cemented to weakly lime cemented , less than or equal to Stage 1+. low to medium plasticIty, reddish.brown.

Eolian/A lluvial Unit 1 • Surficial soils of flUVIal/aeolian cnqm and recent channel cepo sus. This Unit is Holocene In age

I

I
I

I
I

I
I

I
I



PR ISMATIC TO BL OCKY SOIL STRUCTURE PHOTO 76_5

SO IL DISCONTI NU ITIES A RE HAIRLINE, TYP ICALLY WAVY TO STE PPED, GENE RALLY
<1' IN LENGTH; NEVER MORE THAN 3', TYPIC ALLY ONLY FOUND ON EAST SIDE
OF TRE NC H; NOT EVIDENT ON TR EN CH Bo n OM, DO NOT APPEAR TO EXTEND
INTO UNITS ABOV E OF BE LOW PHOTOS 76_1, 76_2, 76_3 a76_4

WHERE UN IT 2b IS EXPOSED AT BE NCH IT IS BRO KEN UP BY
MA CHINE EFFECTS INTO BLOCKS TYP ICALL 1" TO 5" IN SIZE

UNIT 2b HAS A BL OCKY TO PRI SMA TIC TO COLUMNAR SOIL
STR UCTURE IN UPP ER BE NCH EXPOSU RE, BLOCKS TYPICALLY
<1 " & COLUMNS TY PICALLY <6" HIGH
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SC ALE : HORIZON TAL: 1" = 10', VERTICAL 1" = 2'

I

JOB NO. 6·1 17·001 007

DESIGN: KCF TRENC H LOG - EAST WALL

DRAWN : GWH
T OR TRENCH INVESTI G ATI ON s CA BLE INST ALLA TION REPORT FIGURE

DATE: 3/2006 McM ICKEN DA M POST DE SIGN C OM PLET ION C-15
SCALE : AS SHOWN C ONTRACT FC D 2004 C068. WORK ASSIGIIL'AEN T NO. 1

I
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I
I
I

Eolian /Allu VIalUnIt 1 • Surficial sons of f1 uVlal/aeohan onqm and recent channe l deposus. This unit is Holocene in age .

1a · (SM occasional ML) Silty and Withoccasional zones of sandy sill , no to some gravel. occasional clayey zones,
predominately fine 10 medium grained sand, non-cemented to weakly lime cemented. less than or equal to Stage ,_,
non-plasuc to low plasliclty , light reddish-brown.

1b . (S CrGC occasional GP-GC) Clayey sand to Clayey gravel, occasional Silly zones, predominately fine 10 medium
gra ined sand . non-cemented to weakly lime cemen ted, less than or equal to Stage 1+. low to medium plastici ty , reddish-brown.

1C. (GP·GM) Sand, gravel, and cobbles with silt, occasional zone of sand with slit, occasional small diameter boulder,
well graded sand and gravel, sub-rounded, non-cemented. less tnan Stage I. non-plasuc, light brown.

Alluvial Unit 2 . Pleistocene alluvia l soils . Unit 2 soils all en form a cernentee cap underlying Unit 1 soils.

2a • (GM occasional GP·GM) Silly sand, gravel and cobbles to sand. gravel and cobbles with sill. occasional small diameter
boulders. well graded sand and gravel, sub-rouncec , moderately lime cemented with occasional zones of weakly or strongly
cemented matenal, Stage II to III with occasionat zones of Stage 1+ or 111+, non-piastre to low plaslic ity, light brownish gray to light grayish brown.

2b . (SM/ML) Sandy Sill With zones of silly sand. no to trace of gravel , predominately f,ne-grained sand, weakly to moderately lime cemented,
Stage 1+ to 11+ Withoccasional zones of li t, non-ptasuc to low in plasticity, light brownish gray.

2c . (GP·GM) Sand, gravel, and cobbles with sill , occasional small diameter boulder , well graded sand and gravel, sub-rounded, non-cemented
to weakly lime cemented, no to Stage 1+, nonptasnc. light brown . Occasional lenses of sand WIthsilt (SP.SM).

Alluvial Unit 3- Pleistocene alluviat soils . Unit 3 soils Iypically are coarser grained and less cemented than Unit 2 soils.

3a • (GP-GM 10 GM) Sand, gravel, and cobbles with sill , occasional small diameter boulder , well graded sand and gravel. sub-rounded,
non-cemented to weakly lime cemented, Stage Ito II. oonorasuc, light grayish brown. Occasional lenses of sand with silt (SP·SM).

3b - (GMrSM) Silty sand and gravel, occasional cobble, rare small ciameter boulder , sub-rounded, weakly to moderately lime cemented,
Stage 1+ to 11 - . nonplaslic to low In plastlclly. light brownish gray.

3c • (GM) Sill y sand and gravel. occasional cobble, rare boulder, predominately medium to f1ne-grained sand, WG gravel. sub-rounded,
modera tely to strongly lime cemented, Stage II- to 11 1+. nonptasuc to low in plast icity, light brownish gray to light gray.

Note' Age designations are uncertain.
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Flood Control District of Maricopa County
TDR Trench Investigation and Cable Installation Report
McMicken Dam Post Design Completion
Work Assignment NO.1
Contract FCD 2004C068
Maricopa County, Arizona
AMEC Job No. 6-117-001007
May 12, 2006

Soil Discontinuity Table

Discontinuity
Approximate

Orientation
(degrees from north)

Dam Station

158 76+00
171 76+00
62 76+00
60 76+00
152 76+00
66 76+30
60 76+30
58 76+30
115 76+30
132 76+30
130 76+30
132 76+30
152 76+30
156 76+60
160 76+60
175 79+60
160 79+60
85 79+60
84 79+60
170 79+60
148 83+70
84 83+70
100 83+70
128 83+70
112 83+70
112 83+70
92 85+15
74 85+15
142 85+15
116 85+15
135 86+40
158 86+40
120 86+70
88 87+20
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Flood Control District of Maricopa County
Draft-TOR Trench Investigation and Cable Installation Report
McMicken Dam Post Design Completion
Work Assignment No.1
Contract FCD 2004C068
Maricopa County, Arizona
AMEC Job No. 6-117-001007
May 12, 2006

Soil Discontinuity Table
(Continued)

118 87+20
140 87+50
87 87+50
72 87+50
130 87+50
100 87+50
150 87+50
158 88+45
162 88+70
104 89+10
22 89+10
168 92+70
175 92+70
180 92+70
54 92+70
102 94+40
86 94+40
31 94+40
180 94+50
182 94+50
146 94+55
48 94+55
110 94+55
126 94+55
179 94+55
74 94+55
155 94+55
172 94+55
99 94+55
202 94+55
175 94+55
181 94+55
97 94+55
102 94+55
42 94+80
54 94+80
70 94+80
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Flood Control District of Maricopa County
Draft-TDR Trench Investigation and Cable Installation Report
McMicken Dam Post Design Completion
Work Assignment No.1
Contract FCD 2004C068
Maricopa County, Arizona
AMEC Job No. 6-117-001007
May 12, 2006

Soil Discontinuity Table
(Continued)

141 95+20
94 96+05
110 96+05
146 96+05
81 96+05
148 96+05
95 96+05
152 96+10
92 96+10
58 96+10
160 96+10
75 96+10
155 96+10
128 96+10
25 96+10
75 96+15
148 96+15
128 96+15
54 96+15
56 96+15
154 96+15
75 96+20
138 96+20
118 96+20
145 96+20
152 96+20
140 96+20
118 96+20
118 96+20
78 96+20
82 96+20
85 96+20
101 96+20
178 96+20
62 96+20
158 96+20
102 96+20
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Flood Control District of Maricopa County
Draft-TDR Trench Investigation and Cable Installation Report
McMicken Dam Post Design Completion
Work Assignment NO.1
Contract FCD 2004C068
Maricopa County, Arizona
AMEC Job No. 6-117-001007
May 12, 2006

Soil Discontinuity Table
(Continued)

54 96+20
164 96+30
178 96+30
118 96+30
115 96+30
138 96+30
58 96+30
128 96+30
128 96+30
58 96+30
130 96+90
62 96+90
79 98+20
174 98+25
77 98+40
158 98+40
148 98+40
75 98+40
138 98+60
168 98+60
184 98+60
98 98+75
171 99+00
139 99+00
90 99+00
124 99+00
80 99+00
66 99+00
160 99+00
148 99+00
164 99+00
75 99+00
30 99+00
67 99+30
78 99+30
136 99+30
76 99+30
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Flood Control District of Maricopa County
Draft-TDR Trench Investigation and Cable Installation Report
McMicken Dam Post Design Completion
Work Assignment No.1
Contract FCD 2004C068
Maricopa County, Arizona
AMEC Job No. 6-117-001007
May 12, 2006

Soil Discontinuity Table
(Continued)

156 99+30
71 99+30
112 99+40
26 99+40
168 99+50
142 99+50
105 99+50
148 99+50
148 99+60
140 99+60
45 99+60
171 99+60
132 99+60
58 99+60
154 99+60
132 99+60
58 99+60
156 99+60
138 99+80
164 100+00
80 100+00
145 100+90
86 100+90
175 100+90
153 101+20
62 101+20
168 101+20
121 101+20
164 101+20
86 101+30
88 101+30
146 101+30
90 101+30
53 101+30
10 101+30
162 101+40
108 101+40



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Flood Control District of Maricopa County
Draft-TOR Trench Investigation and Cable Installation Report
McMicken Dam Post Design Completion
Work Assignment NO.1
Contract FCD 2004C068
Maricopa County, Arizona
AMEC Job No. 6-117-001007
May 12, 2006

Soil Discontinuity Table
(Continued)

46 101+40
126 101+60
182 101+60
35 101+80
72 101+80
171 101+90
160 101+90
88 101+90
71 101+90
190 101+90
61 101+90
102 102+00
70 102+00
112 102+00
155 102+00
145 102+00
148 102+00
138 102+00
152 102+10
88 102+10
85 102+10
130 102+10
68 102+10
140 102+10
168 102+10
116 102+10
59 102+10
50 102+10
140 102+20
175 102+20
165 102+20
99 102+20
69 102+20
94 102+20
115 102+30
125 102+30
148 102+30
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Flood Control District of Maricopa County
Draft-TDR Trench Investigation and Cable Installation Report
McMicken Dam Post Design Completion
Work Assignment No.1
Contract FCD 2004C068
Maricopa County, Arizona
AMEC Job No. 6-117-001007
May 12, 2006

Soil Discontinuity Table
(Continued)

107 102+30
18 102+30
38 102+30
142 102+30
150 102+40
60 102+40
40 102+40
58 102+40
132 102+40
68 102+40
72 102+40
153 102+40
172 102+40
181 102+40
138 102+75
13 102+75
106 102+75
137 103+80
120 103+80
120 103+80
118 103+80
132 103+80
20 104+00
66 104+00
130 104+00
95 104+00
137 104+10
110 104+10
100 104+20
24 104+20
87 104+50
9 104+50

88 104+50
93 104+50
122 104+50
86 104+60
95 104+60
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Flood Control District of Maricopa County
Draft-TOR Trench Investigation and Cable Installation Report
McMicken Dam Post Design Completion
Work Assignment No.1
Contract FCD 2004C068
Maricopa County, Arizona
AMEC Job No. 6-117-001007
May 12, 2006

Soil Discontinuity Table
(Continued)

61 104+60
10 104+60

151 104+60
118 104+60
78 104+60
82 104+60
161 104+60
165 104+60
151 104+60
155 104+60
114 104+80
45 105+00
145 105+00
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Figure D-1

Soil Discontinuity Distribution

Flood Control District of Maricopa County
TDR Trench Investigation and Cable Installation Report
McMicken Dam Post Design Completion
Work Assignment No.1
Contract FCD 2004C068
AMEC Job No. 6-117-001007
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