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Our Final Geotechnical Investigation Report on the refer
enced project is herein submitted. The report includes the
resul ts of our photogeologic investigation, test drilling
program and laboratory analyses. Discussions concerning em
bankment cracking and earth fissuring risks, the development
of alternative approaches to repair, repair costs, and a
schedule of maintenance and inspection are also presented.

Should any questions arise concerning this submi ttal, we

would be pleased to discuss them with you.
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McMicken Dam Restoration Study
Maricopa County, Arizona
SHB Job No. E8l-l38
Phase I I

1. INTRODUCTION

1.1 General Statement

This report is submitted pursuant to a geotechnical

investigation of McMicken Dam which included special

photogeologic studies of the general project area to

analyze earth fissures due to groundwater wi thdrawal.

The project study area includes most of the area be

tween the Agua Fria River and the White Tank Mountains

and from· Camelback Road north through T4N. The lo

cation of the dam is shown on the vicinity map (Figure

1).

Authori ty to proceed with Phase II of the project was

granted on November 27, 1981 by W.D. Mathews, Chief

Engineer, of the Flood Control District of Maricopa
·County~

1.2 Purpose of Study

This investigation was undertaken wi th the intention of

addressing the following details:

t

A. Investigate the. cause of cracking of the dam
and determine the possible effects on the dam
of subsi dence and· earth fi ssuring caused by
groundwater withdrawal.

B. Identify regional fissuring network, subsurface
conditions in and below the dam, and the extent
of cracking in the embankment.

I
_ tlBjl_SE_R_G_EN_T_.H_A_U_S_KI_NS_&_B_EC_K_W_IT_H

t B. ~ CONSULTrNG GEOTECHNICAL -ENGINf.E'RS- t- PHOENIX· ALBUQUERQUE· SANTA FE • SALT LA~E CITY
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*References are listed at end of report.

1.3 Scope of Study

F. Prepare a schedule of maintenance and inspec
tion activities.

C. Evaluate the changes in embankment geometry
which have occurred since constru.ction of the
dam.

3

for repair of dam and
and recommend. preferred

to accomplish the objectives outlined" in See
the following investigative elements were

Develop alternatives
channel embankments,
approach.

E. "Develop costs of two repair alternatives.

-'-
_:~~ ---S_ER_C~-N~-~-L:-:N~-~-~-:....~_I~_~-A~-EB_N~-'~-E~-~_IT-H
~~ PHOENIX' ALBUQUERQUE' SANTA FE' SALT LAKE CITY-1-

A. A review and analysis" of the embankment design
plans and specifications were performed.
Studies by the Corps of Engineers (1973)* and'
Maricopa County Flood Control District· (1977)
which evaluated the cracking oJ McMicken Dam
embankment were reviewed. Reports of embank
ment cracking oE other dams were reviewed along
wi th published and unpublished geologic Ii t-·
eratrire on subsidence, fissuring, regional
geologic setting and hydrogeologic conditions.
Available aerial photography of the study area
was reviewed to obtain a preliminary definition
of geologic conditions. "

B. An evaluation of earth fissuring in the study
area was undertaken using special photogeologic

D.

In order
tion 1.2,
employed:

McMicken Dam Restoration Study
Maricopa County, Arizona
SHB Job No. E81-138
Phase II
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McMicken Dam Restoration Study
Maricopa County, Arizona
SHBJob No. E8l-l38
Phase II

techniques. Thi swork included aerial recon
naissance of the si te under low-sun-angle
conditions and the performance of low-sun-angle
photography of the entire study area. An analy
sis of the' photography was performed and a
field verification program consisting of visit
ing possi ble fi ssure locati ons and trenching
probable fissure locations was completed. .

C. A subsurface exploration program to investigate
geotechnical conditions of McMicken Dam embank
ment and foundation soils was performed. This
was accomplished using hollow stem auger drill-

.ingand sampling, backhoe test pits and shallow
trenching and flooding of the crest.

D. Laboratory analysis of selected samples was
performed in order to provide information on
the engineering properties of embankment and
foundation soils.

E. Engineering analysis was performed to evaluate
causes of existing cracks and the risks of
future cracking. Methods of repairs were
developed along with estimates of costs of
those measures. An operational plan of in
spection and maintenance was also developed.

2. SUMMARY

The primary cause of embankment cracking was found to be
settlement of a surface layer of collapsing embankment
foundation soils. Settlements within the embankment
and shrinkage of the embankment may have contributed to
the cracking to a min6r degree. The extent of moisture

sensitive foundation Soils and intensity of cracking is

much greater in the Trilby Wash area in approximately

the northerly one-half of the dam. However, at least a

I-l8.jI_SE_R_G_E_NT_,_HA_U_S_K_IN_S_&_B_E_C_KW_I_TH_
1 . B I CONSULTING GEOTECHNICAl. ENGINf.ERS

PHOENIX. ALBUQUERQUe ·"SANTA FE. SALT LAKE CITY-t-
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McMickert Dam Restoration Study
Maricopa County, Arizona
SHB Job No. E81-138
Phase II

thin layer of collapsing soil and isolated cracking is

present over almost the entire length of the dam.

Collapsing soils are very recent deposits of looser

sil tyand clayey sands which are peculiar to arid and

semi-arid environments which have regionally prevailed

over the past 12,000 years.

The probabili ty for future cracking due to collapsing

foundation and embankment soils is helieved to be very

low in view of the fact that water has been impounded

behind the dam fbr relatively long periods of time

during its history. This is believed to have been

sufficient to produce most, if not all, potential crack

ing from collapsing soils.

No evidence was found that earth fissures. due to

groundwater wi thdrawal cross the dam or contribute to

embankment cracking. However, earth fissures were

found near the southerly end of the dam. The history

of pumpage of groundwater in the vicinity of the dam,

the consequent groundwater declines and subsidence, "and

the anticipated future groundwater withdrawals and basin

subsidence is such that the formation of numerous earth

fissures in the vicinity of the dam is expected. Thus,

it is considered highly probable that at least several

earth fissures will form through the dam in the next

few decades. Earth fissures probably will produce an

open, nearly vertical crack about ~ to 3/4 inches wide

through the dam and the cemented foundation soils.

5CONSULTING GEOTECHNICAL. ENGfNF.ERS

PHOENIX' ALBUQUERQUE' SANTA FE • SALT LAKE CITY

SERGENT; HAUSKINS & BECKWITH
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McMicken Dam Restorati6n Study
Maricopa County, Arizona
SHB Job No. E81-138
Phase II

This kind of crack would, in all probabili ty, lead to
rapid failure Df the dam when it filled. Accordingly~

it is recommended that a defensive design against this
type of crack be incorporated into the plan for repairs.

The recommended means of repair include a central verti
cal drain, a . sys tern of finger drains, and a toe drain·
consisting of coarse gravel and cobbles encapsulated in
"filter fabric" (Figure 17). The grouting of existing
cracks and grading to compensate for past settlements
and erosion are a part of the recommended repairs.

Intensive monitoring and surveillance is a part of the

recommended operating plan for the dam.

3. PROJECT DESCRIPTION

3.1 Project Description &History

The following discussion and tables summarize pertinent
information taken from several referenceS cited ln Sec
tion4.1 which were reviewed in the course of the

investigation.

3.1.1 Original Soils Investigation &Design Parameters

The dam was constructed during 1955 and 1956. The
original geotechnical investigation was perf6rmed in
1952 and consisted of 38 auger holes. An addi tional

I
-jj~BII_S_ER_G_E_N_T._H.....;A_U_SK_IN_S_&....;,B_EC_K_W_ITH

CONSULTING GEOTECHNICAL ENGINEERS_ t- PHOENIX· ALBUQUERQUE· SANTA FE • SALT LAKE CITY
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McMicken Dam Restoration Study
Maricopa County, Arizona
SUB Job No. E81-138
Phase II

24 auger holes were drilled in 1953. Density and

consoli dation testing was performed on samples taken.

The surface·soils from 2~5 to 16.5 deep were described

as . impervious sandy clays, sandy si1 ts, clayey and

sandy silts, and silty sands. Caliche was noted as

being present in all soils, with more caliche in the

sandier soils. The soils in the drainages were

described as being sandy (Corps of Engineers, 1955).

The foundation soils were found to have densities of

82 to 105 pounds per cubic foot. The densities deter

mined from undisturbed sampling of the existing dike

varied from 99 to 108 PGF. For design purposes, the

foundation material was assumed to have a density of

100 PCF, and the embankment soils were assumed to be

placed at 95 percent of standard proctor with a den

si ty of 115PCF.

Direct shear testing on remolded embankment soils at

95 percent standard proctor showed frictional strength

(~) ranging from 28 to 34 degrees, and cohesive

strengths (c) ranging from 0 to 0.16 tons per square

foot. The existing old embankment had measured soil

direct shear strengths ranging from 0 = 27 to 29

degrees, and c = o. For design, the embankment was

assumed to be cohesionless wi th a 0· = 29 degrees.

Triaxial testing of foundation soils yielded 0 = 3~

degrees and c = 0, and triaxial testing of the exist

ing embankment soils yielded 0 = 30 degrees and c = o.

-'-_11~SB.. II_·_S_ER_G_E_NT_,_H_AU_S....;,K_IN_S_&_B_E_C_KW_I_T.....H
. . CONSULTING Gd)TECHNICAL ENGINEERS

PHOENIX· ALBUQUEROUE ~ SANTA FE· SALT LAKE CITY-,- 7
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McMicken Dam Restoration Study
Maricopa County, Arizona
SHB Job No. E81-138
Phase II

Permeability testing on remolded borrow soils yield
ed permeabilities ranging from 3.5x10- 3 cm/s to
7.0x10- 5 cm/s. . The permeability of the existing
embankment soils ranged from 3.5x10- 3 to 7.0x10- 4

cm/s. For design purposes, the vertical permeability
was assumed to be 1.75x10- 4 cm/s, and the horizontal
permeability was 7.Ux10- 4 cm/s. This yielded an
average permeability of 3.5x10- 4 cm/s.

3.1.2 Older Existing Embankment

An ol-der existing dam is in place along a portion of
the McMicken Dam alignment. This dam was built across
Trilby Wash during 1953 wi th funds provided by the
Agricultural Conservation and Stabilization Service.
The dam was called the Maricopa County Municipal Water
Conservation District No.1, and was built by the Soil
Conservation Service. The dam was approximately 4
miles long, had ~ cre~t elevation of 1352.5 feet, and
had upstream and downstream slopes of 2:1 (horizontal
to vertical) and 1.75:1, respectively (Corps of Errgi
neers, 1953). The Soil Conservation did not keep
compaction records for this dam (Turner, 1982) ..

3.1.3 Evidence of Water Retention

Prior to breaching, McMicken Dam was temporarily used
as, a water storage facility. In about 1958, the out
let works were blocked with wood poles to a height of

I

-tBj.1I B I--CO-NS-UL-T-'NG-G-EO-T-EC-HN-'C-AL-EN-G-'N-EE-RS-

_,_ PHOENIX' ALBUQUERQUE' SANTA FE • SALT LAKE CITY
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McMicken Dam - Flood Channel Within Storage Area

McMicken Dam - Trilby Wash Detention Basin

3.1.4 Tabular-Summary of Pertinent Information

5 to 6 feet above the flow line. Water was impounded
on arid off until the early 1970's (Yancy, 1~82.)

9

SERGENT, HAUSKINS & BECKWITH

ZOO to 400 feet
3 feet
Varies° - 0.00030

1,400 Cubic feet
per second (CFS)

_t_
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18,000 acre feet

49,500 feet
:31. 5 feet

23 feet
12 feet
2~to 1

2 to 1
1361 feet

2,400,000 cubic yards
$2,180,000.00

22,000 acre feet
2,230 acres

7 feet
July 1955 to July 1956

Capacity

Flood Channel Width
Average Depth.
Slope

Length
Maximum Height
Average Height
Crest Width

. Upstream Slope
Downstream Slope
Crest Elevation
Earth Quantity
Cost
Detention Volume
at Spillway Crest

- -

Detention Volume
at Design Surcharge
Storage Area at Spillway
Freeboard over Spillway
Coristruction Period

McMickenDam Restoration Study
Maricopa County, Arizona
SHB Job No. E81~138

Phase II
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McMicken Dam Spillway &Controlled Outlet

McMieken Dam Restoration Study
Maricopa "CountYt Arizona
SHB Job No. E8l-l38
Phase II

Standard Project Flood (SPF)
Peak Inflow
Four Day SPF Volume
Maximum Outflow Through
Controlled Outlet for SPF

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

Spillway Width'
Spillway Capacity
Spillway Elevation
Controlled Outlet Width
Controlled Outlet Height
Controlled Outlet Capacity
Controlled Outlet Invert
Elevation

Drainage Basin Data

Drainage Area
Maximum Drainage Length
Drainage Width
Maximum Elevation
Channel Slopes

Sediment Accumulation Rate

Sediment Accumulation Rate

50 Year Sediment Accumula
tion

Runoff &Flood Information

2t OOO feet
16 t OOO CFS
1354 feet

20 feet
11 feet

4 t SOO CFS

1335 feet

247 square miles
38 miles

5 to 16 miles
4000 feet

321 to 77 feet per mile

042 acre feet per
square mile per year

2 t 500 acre feet

35,000 CFS
32,800 acre feet

4 t 4S0 CFS

-'-
-~:_S_E-~~-N~-~-L:-:NH_G~-~-o~-:-~~-~-A~-EB_N~-J:-E:-:_IT_H
l~~ PHOENIX. ALBUQUERQUE. SANTA FE. SALT LAKE CITY 10



3.2 History of McMicken Dam Embankment Cracking

Several reports were reviewed to investigate. the his
tory of cracking in the McMicken Dam embankment.
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McMicken Dam Restoration Study
Maricopa County, Arizona
SHB Job No. E81-138
Phase II

Peak Elevation of
Storage for SPF
Spillway Design Flood
(S'DF) Peak Inflow
SDF Peak Outflow
SDF Peak Outflow Elevation
Maximum Probable Flood (MPF)
Peak Inflow
MPF Peak Outflow
MPF Peak autflow Elevation
Time to Evacuate Storage
With Water at Spillway Crest
and No Additional Inflow

Spillway Outlet Channel

Spillway Outlet Channel
Slope
Spillway Width
Spillway Channel Capacity

Old Dike

Crest Elevation
. Upstream Slope

Downstream Sl6pe
Compaction Records

1354 feet

52,000 CFS
22,000 CFS

1356 feet

120,000 CFS
95,000 CFS
1,360 feet

3 to 4~ days

0.0020 to 0.00040
2,000 feet

4,450 to 14,000 CFS

1352.5 feet
2 to 1

1. 75 to 1
None

SERGENT, HAUSKINS &BECKWITH
CONSULTINGGEOTECHNIC"L E~GINEERS

PHOENIX· ALBUQUERQUE· SANTA FE • SAllLAKE CITY 11
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MtMicken Dam Restoration Study
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The U.S. Army Corps of Engineers, Los Angeles District
(1973} provided the first detailed investigation of
cracking. This report notes that inspections-were made
in 1964, 1966, 1969 and 1971 to inves t igate surf i ci a1
irregularities of the crest. These irregularities were
described as surface erosion and small holes and
tunnels. A trenching investigation conducted in March, 

1972 exposed .transverse cracks wi thin the embankment,
some of 'which exceeded 14.5 feet in depth. A summary
of all cracks observed in this 1972 survey, as well as
those found in this investigation, is shown on the plan
and profile sheets in Appendix D.

The U. S. Army Corps of Engineers cQntinued its inves-
t

tigation with additional shallow test trenches which
showed that the cracks were predominantly located be
tween Stations 265+00 to 295+00 and from Station 445+00
to 475+00.

Twelve auger test holes were drilled during July 1972
in an area of heavy cracking to determine the soil p'ro
files present. Undi sturbed sampling of the foundation
soils, both upstream and downstream of the dam, was
performed during August 1972.

Laboratory tes tingincl uding sieve analyses, Atterber g
Limi ts, shrinkage limi t determinations and consolida
tion testing were performed on selected samples.
Consolidation testing revealed changes in void ratio
upon saturation of from 12 to 34 percent for downstream

I
_~BII_SE_R_G_E_NT_.,_H_AU_S_K_IN_S_&_B_E_C_KW_'_TH_
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PHOENIX· ALBUQUERQUE' SANTA FE' SALT LAKE CITY-,- 12



foundation soils.
ratio changes of
embankment loading.

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

McMicken tiam Restoration Study·
Maricopa ~ounty, Arizona
SHBJob No. E81-138
Phase II

Upstream samples experienced void
8 to 9 percent upon saturation at

The U.S. Army Corps of Engineers notes that during the
1953 investigation, extrapolatedconsol ida ti on testing
indicated that foundation and existing dike samples
would undergo a 30 percent and 25 percent reduction in
void ratio, respectively, upon wetting.

The 1972 Corps embankment cQnsolidation tests indicated
that approximately 18 percent' of the embankment mate
rials were placed at densities or moisture contents low
enough to have collapsible behavior.

The next report reviewed was prepared by the Maricopa
County Flood Control District (1977). The Flood Control
District noted that the dam had been bladed from 1966 to
1975 to provide. a smooth roadway. This action closed
existing surface tracks in the dam. A visual survey was
made in March 1977 for suspected cracks. All cracki'ng,
depressions, or rodent holes were noted and logged. The
Flood Control District wi th the concurrence of the Los
Angeles District Corps of Engineers began a program of
trenching along the crest of the dam. The trenches were
flooded to help locate cracks, and any cracks found were
excavated wi th a backhoe arid refilled wi th embankment
soil compacted at 95 percent maximum density at theop
timum moisture content.

13
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The cracks were more numerous and severe thanantici

pated, with depths up to 17 feet and widths up to3

inches. The crack filling procedure was abandoned

after examInIng the area between Stations 445+00 to

475+00.

The Flood Control District concluded that severe crack· .

ing probably was present throughout the northernmost

two-thirds of the dam, and that the cracking was not

totally caused by subsidence.

The Corps of Engineers (l977) issued a report in May

1977 which noted that both transverse and longi tudinal

. cracking were found in 1972. Considering that a failure

of the dam could drown many people and flood Luke Air

Force Base, they described methods in which the dam

could be safely brea~hed.

The dam was breached in July 1977. Two breaks were made

at sill level; one 700 feet wide near the center of the

dam and another 110 feet wide near the controlled o-ut.,.

let.

4. INVESTIGATION

4.1 Preliminary Studies

Published and unpublished geologic literature and data

were reviewed in oider to study the regional geologic

setting and the hydrogeologic condi tions of the study

SERGENT, HAUSKINS & BECKWITH
CONSULTING GEOTECHNICAL ENGINEERS

PHOENIX· ALBUQUERQUE. SANTA FE • SALT LAKE CITY
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area. The phenomenon of subsidence and earth fissuring

caused by groundwater withdrawal was investigated by

reviewing existing water well logs, geodetic leveling

data. available aerial photography, and geologic litera

ture.

4.2 Earth Fissuring Investigation

4.2.1 Photogeologic Studies

An ini tial aerial reconnaissance of the study area

was made under low-sun-angle conditions in order to

accurately plan the schedule of photogeologic missions

and to familiarize the participants with the area

involved. This reconnaissance was performed by David

B. Slemmons, Ph.D., and Mr. Robert Whitney of David

B. Slemmons Consul ting Geo1ogi sts of Reno, and Mr.

Michael R. Hulpke of this firm.

After scheduling of times and flight paths, low-sun

angle photography was performed by Messrs. Slemmons

and Whitney along with representatives of SHB.

Low-sun-angle aerial photography is essentially con

ventional aerial photography taken when the sun is at

a low angle to the horizon. The basic method uses

either the highlighting effects on subtle geomorphic

features by low sun illumination or shading effects

by back illumination (Slemmons, 1981). This produces

eithe-r shadows or highlights on geomorphic features,

-'-_1~Si _SE_R_G_EN_T_,H_A_U....,.S_KI_N_S_&_B_EC_K_W_IT_H
1 . B ~ CONSULTlNG GEOTECHNiCAL ENGINf.·ERS ..
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vegetation, or cultural objects having slopes steeper

than the irradiation angle of the sun (Glass and

Slemmons, 1978).

Since its inception, low-sun-angle aerial reconnais

sance and photography has been found to be one of the

most effecti ve methods of searching for young faul t .

scarps (Slemmons, 1981) and, as earth fissuring pro

duces a similar geomorphic expression in many cases,

low-sun-angle aerial photography methods were applied

during the initial phase of this study. Special

studies for major engineering structures have been

conduc'tedduring the past 25 years that have shown

the importance of this method in revealing detailed

fracture patterns that would be impossible to observe

on the ground. In some cases, low-sun-angle aerial

photography has revealed 90 percent more geomorphic

features than ~ere observed in the field or with

·c;onventional photography (Glass and Slemmons, 1978).

Photography of the study area was taken at two scal;es.

Low level photography at an approximate scale of

1:3,000 was taken along the axis of McMicken Dam and

the outlet channel. Low level photography along the

dam axis was taken during both morning and evening

flights. This duplicate photography provided two

low-sun-angles for subsequent analysis. Photography

at a scale. of approximately 1:9,000 was taken along.

east-west flight lines extending from the Agua Fria

Ri ver on the east to ·the Whi te Tank Mountains on the

SERGENT, HAUSKINS & BECKWITH
CONsuLilNG GEOTE'CHNICAL ENGINEERS

PHOENIX' ALBUQUERQUE· SANTA FE • SALT LAK'E CITY
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west, and from Indian School Road on the south through
T4N on the north. The area covered by the 1: 9,000
scale photography is about 200 square miles. This
photography was taken in order to studY regional
patterns of lineaments identified in the 1:3,000 pho
tography.

Prints of all of the low- sun-angle photography were
sent to Dr. Slemmons in Reno for independent inter
pretation. Parallel interpretation was made by. the
SHB staff. The analysis was accomplished using mag
nified stereo viewing. Suspected lineations on the
photography were rated as being either probable earth
fissures, . probable drainage features, or probable

vegetation lineaments.

A field survey of all suspected earth fissures found
on the low-sun-angle photography within 1,000 feet of
the dam was conducted. Most of the probable drainage
and vegetation lineaments were also checked for indi
cations of earth fissuring. In all, over 200 suspe~ted

features were field checked. After elimination of
lineaments caused by cultural activity, erosion or
vegetation, eight sites remained that were suspicious
enough to warrant subsurface investigation.

4.2.2 Trenching of Suspected Earth Fissures

The eight si tes suspected· of earth fissures were all
trenched to a depth of 12 feet or refusal using a

SERGENT, HAUSKINS &BECKWITH
CONSULTI_NG GEOTECHNICA.L ENGINEERS

PHOENIX' ALBUQUERQUE' SANTA FE. SALT LAKE CITY 17
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Case 580-Cbackhoe. All backhoe test pits were logged
by an SHB geologist who was present during the entire.
trenching operation. Logs of the test pi ts are pre
sented in Appendix A and the location of the test
pi ts are shown on Plates 1 and 3 located in Appendix
A. Expanded notes and photography were used when the
trenching uncovered features which may have been
caused by earth fissuring. A selected number of
these photographs are presented in Appendix A.

Only two of the test pi ts revealed any features re
lated to earth fissuring. Both of· the test pi ts were
located along the same set of fissures near the
southern end of the dam. Due to the presence of a·
considerable amount of cemented gravel and cobbles at
the location of these two test pits, .the Case backhoe
was only able to penetrate the subsurface to a depth
of 5 feet. A large track-mounted backhoe was subse
quently used to perform a deeper investigation of the
fissures. Thi s equipment advanced three addi tional
trenches to a maximum depth of 21·feet.

4.3 Inspection of Embankment

During January 1982, a detailed ground reconnaissance
of McMicken Dam was undertaken. This survey covered
the entire length of the dam, including the outlet chan
nel embank~ent south ofll.S. Highway 60. The crest of
the dam and the upstream and downstream slopes were
investigated and notations were made of all cracks,

SERGENT, HAUSKINS & BECKWITH
CONSULTING GEOTECHNICAL ENGINEERS
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holes, surficial erosion features, and other conditions

which may have an effect on the integrity of the dam.

Pictures of some 'representati ve ,features were taken. A

selected number of these photos are presented in Appen

dix B. A . detaile'd log lvaS developed which describes

gIl cracks, holes, depressions and vegetation lineations

£ound during the reconnaissance. This log is presented

in Appendix B.

4.4 Subsurface Exploration of Dam

4.4.1 Hollow Stem Auger Drilling

Test drilling was performed on the crest of the dam

near both the upstream and downstream toes and on the

old crest which is located between Stations 355+00

and 475+00. Seventy- fi ve boreholes were advanced to

depths ranging from 8 to 60 feet and were normally

drilled on 1,000 to 2,000 foot centers. Standard

penetration testing was performed, and disturbed or

undisturbed tube· samples were obtained at 5 foot ·in

tervals or less within all borings.

Field borehole logging and· drilling superVIsIon was

performed by Michael R. Bulpke, staff geologist of

this firm. All soils were classified by the Unified

Soil Classification System (ASTM D2487) which is sum

marized in Appendix B.

A short description of drilling methods employed and

boring logs are presented in Appendix B. A site plan

I
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(Figure B-2) depicting the location of all boreholes
is presented in Appendix B. Boring locations are also
presented on the plan and profile sheets in _Appendix
D.

4.4.2 Trenching &Flooding Along Crest

During early February 1982, an investigation was
undertaken in which 21 shallow trenches were dug at
various locations on the crest of the dam in order to

expose suspected cracks. The investigation consisted
of utilizing a Ditch Witch J-19 to excavate a trench
approximately 8 inches wide and 18 inches deep and
either 50 or 100 feet- long. Water was pumped into
the trench until it overflowed or until it was obvious
that filling of the trench was not practical due to
the high rate of leakage through cracks.

In eight of the trenches, no cracks were found, and in
the remainder, there were from 1 to 19 cracks. The
locations of these trenches and the crack locati·ons
are shown -on the plan and profile sheets located in
Appendix. D, and logs of the trenches are presented in

-Appendix B. All of the trenches were backfilled and

water compacted after completing the investigation.

4.4.3 Backhoe Test Pits

A total of 36 backhoe test pits were advanced to

_f_
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depths ranging. from 4 to 21 feet. Fourteen of the

test pits were dug in areas of suspected earth fis

suring and are discussed in Sections 4.2.2 and 5.4.

The remaining 22 test pi ts were dug in the crest and

near the ·upstream and downstream toes of the dam in

areas suspected of containing collapsing soils.

The logs of the test pi ts dug in areas of suspected

fissuring are presented in Appendix A. The logs of

the test pits dug in areaS of suspected collapsing

soils as well as the McMicken Dam and old dike embank

ments are presented in Appendix B.

Loca ti ons of pi ts dug near the toes of the dam are

shown on the plan . and profile shee·ts in Appendix D

and on Figure B-1 located in Appendix B. Locations

of the pits dug in the earth fissure investigation

are shown on Plates 1 through 4 located in Appendix A.

The test pi ts in and near the embankments were ad-

.vanced using a Case 580-C backhoe. The pi ts were "dug

to a maximum depth of 10 feet. Block samples of un

di sturbed soils were removed from these. pi ts to be

used in consolidation testing of the foundation soils.

4.5 L~boratory Analysis

The laboratory testing to date includes the following

types and numbers of tests:

SERGENT, HAUSKINS & BECKWITH
CONSULTING GEOTECHNiCAL ENGINEERS
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The results of the tests are shown in Appendix C.

5.1 Topography &Surface Conditions

S. DESCRIPTION OF SURFACE FEATURES,
GEOLOGY &GEOTECHNICAL PROFILE

McMicken Dam Restoration Study
Maricopa County, Arizona
SHB Job No. E81-138
Phase II
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Grain-Size Analysis &Atterberg Limits 91

Moisture Content 178
Density 26
Direct Shear 3
Consolidation 17
Permeability 3
Unconsolidated-Undrained Triaxial Shear 1
Specific Gravity 4

Pinhole &Related Dispersion ·Tests 5
Moisture D6nsity Relationship Tests 3

South of U. S. Highway 60, the McMicken flood control
facility passes through two distinct geomorphic environ
ments. The northern half of dam and its outlet channel
cross the gently sloping, slightly dissected drainage
system of Trilby Wash, its tributaries and secondary
subpar~llel arroyos. This drainage system receives run
off from an extensive watershed north of the White Tank
Mountains. These drainages trend southeasterly at. a
gradient of' about 35 feet per mile. In contrast, the
southern half of the dam alignment is located on the
alluvial pediment of the White Tank Mountains. This
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pediment surface contains numerous moderately dissected

arroyos which pass runoff eastward from the bedrock of
the eastern slope of the White Tanks to the valley

floor. Natural surface gradients near the mountain
front range from about 65 to 90 feet per mile.

Due to agricultural, residential and industrial develop-.
ment;, and borrowing of earthen materials for McMicken
Dam, considerable disturbance of the natural surface is
present. To the east, plowed fields are present within
~ to 1~ miles of the embankment. Beardsley Canal par
allels the downstream toe of the embankment, is within

. about 200 feet. of the dam along the northern one-thir~

of the structure, and ~rosses the outlet channel. Con~

~truction of the canal has altered the natural drainage
and surface considerably. Immediately downstream from
the dam between Stations 190+00 and 280+00, the ground
has been disked to control erosion. A strip of ground
immediately upstream from the dam, which varies in width
from about 200 to 800 feet,has been excavated for bor
row used in the construction of the dam.

Within the depressions caused by borrowing, runoff water
is intermi ttently standing along the upstream toe be
tween Stations 365+00 and 4S0+00. Other low-lying areas
along the northern half of the retention appear to hold
runoff temporarily.

The embankment is generally void of dense vegetation,
and contains numerous erosion features' on the upstream

I

-lBJ1 B _~ --.-CO-N-SU-LT-'N-G-GE-OT-EC-H-N'-CA-L-EN-G'-NE-.ER-S-

- t- PHOENIX • ALBUQU~RQUE • SANTA FE • SALT LAKE CITY
23



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

McMicken Dam Restoration Study
Maricopa County, Arizona
SHB Job No. E8l-138
Phase II

and downstream slopes along a major portion of the
alignment. The narrow crest is deeply grooved longi
tudinalto its axis as a result of vehicular traffic.
As a result of embankment cracking and burrowing
animals, numerous potholes and depressions are present
along the crest. A detailed description of the char
acter and extent of embankment cracks ispr~sented in·
Section 5.6.3.

Based on the plan and profile survey comple~ed for this

investigation, the crest elevation varies from about
1362 to 1357 feet. .Crest elevations in excess of 1360
feet occur along the southernmost segment of the align
ment from Stat ions 40+00 to 87 +00. The remainder of
the crest is generally at an elevation of 1358 to 1360
feet. Considerable localized variance in the crest
pr6fileis evident within the following embankment seg
ments: Stations 105+00 to 120+00,170+00 to 182+00,
299+00 to 305+00, 340+00 to 351+00, 385+00 to 440+00,
and 492+00 to 497+00. The crest elevation of the out
fall channel dike varies from about 1335 to 1338 feet.

5.2 Regional Geologic Setting

The study area lies within the Southern Basin and Range
Physiographic Province (Fenneman, 1946). This province
is characterized by linear mountain ranges separated by
broad alluvial basins containing deep unconsolidated
deposi ts. McMicken Darn is si tuated near the western
fringe of such an alluvial basin, commonly.·referred to

-'-
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as the Phoenix Basin. The northern half of the flood

control structure crosses a protrusion of the basin

which is situated between the Hieroglyphic Mountains to
the north and the White Tank Mountains to the west r and

which extends to the Vulture Mountains to the northwest.

. The southern half of the dam subparallels the eastern

most exposure of bedrock on the eastern flank of the··

White Tank Mountains.

Trilby Wash and its associated drainages, which are in

part intercepted by McMicken Dam, pass runoff to the
Agua Fria Ri ver from an extensi ve watershed containing

the southern flank of the Wickenburg and Hieroglyphic
Mountains and the northern flank of the White Tank Moun

tains.

As depicted on Figure 2, the bedrock of the White Tank

Mountains is predominantly composed of Precambrian gra

nitic rocks, gneiss and schist, and Tertiary-Cretaceou.s
granitic rocks. which obtain a maximum elevation of about

4100 feet above MSL (Wilson and others, 1969). Of s'ig
nificance is the configuration of bedrock exposure along

its contact with the alluvium·of.the Phoenix Basin. This

contact is qui te irregular and several bedrock highs

protrude ~hrough the alluvial cover. One of these pro

trusions, Fenne Knoll, is within one-half mile of the

southern end of McMicken Dam.

Isolated and contiguous exposures of Cretaceous volcan~

ics and Precambrian granitics and schist are exposed at

J
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the southern end of the Hieroglyphic

nearest of these exposures to McMicken
3 miles northeast of the intersection

channel and U.S. Highway 60.

Mountains. The

Dam occurs about
of the outfall

I

I

I

As estimated by Cooley (1973) and depicted on Figure 3,

the thickness of unconsolidated alluvial deposits under

McMi cken Dam exceeds 1,200 feet. Geophys i cal data in
terpreted by Oppenheimer and Sumner (1980) indicate that
depth to bedrock is in excess of 1,600 feet below the

northern two- thi rds .of dam, and decreases in thickness

qui te abruptly to about 500 feet near the southern end

of the structur~ (Figure 4). One water well (no. 3 on

Figure 7) located approximately 1 mile east of Station

175+00 contacts granitic bedrock at 1,402 feet.

The protrusion of the Phoenix Basin located northwest of

McMicken Dam and between the White Tank and Hieroglyphic

Mountains appears to possess an alluvial thickness in

excess of 1,200 feet (Cooley, 1973). Southeast of Mc
Micken and east of the Whi te Tank Mountains, the de'pth

to bedrock increases to a maximum of about 10,000 feet

near Luke Air Force Base (Oppenheimer and Sumner, 1980).

As described by Stulik and Twenter (1964), valley fill

deposits within this area of the Phoenix Basin are com

posed of unconsolidated to semiconsolidated clay, silt,

sand and gravel with subordinate caliche and evaporites.
These deposits appear to be highly lenticular and lat

erally discontinuous. Based upon driller's logs, Stulik
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and Twenter (1964) further estimated that alluvium in

the general vicinity of McMicken Dam consists of 40 to
in excess of 60 percent fine grained material throughout

the profile penetrated by water wells. From a review
of water weli driller's logs in the general vicinity of

McMicken Dam, hard clay and gravel predominate the sub
surface profile' to a depth of 1,000 feet. This alluvium

is highly variable, both vertically and lateral~y.

After the completion of the USGS studies discussed

above, geophysical and geohydrological investigations

by Eaton and others (1972) delineated the extent and

nature of a large salt body located in the vicinity of

Luke Air Force Base. The body is estimated to bottom

at a depth of about 6,900 feet and have a lateral extent

as depicted on Figure 2. Eaton and others (1972) fur

ther suggest that doming of the salt body has affected

topographic relief in the vicini ty of Luke Air Force
Base, and that its presence has a relationship to the

occurrence of earth fissuring in this area.

5.3 Hydrogeologic Conditions

According to Ross, (1978), water table elevations wi thin

1 mile of McMicken Dam varied between about 800 to 950

feet above MSL in 1977 (Figure 5). This translates to

a depth to water of 450 to 500 feet. Water table ele

vations decrease significantly so.utheast of the dam to

a minimum of about 650 feet above MSL (1977) immediately

south of Luke Air Force Base (Ross, 1978).

I
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Groundwater level declines range between 200 to in ex

cess of 300 f e'et in the study area between 1923 and

1977 (Figure 6) (Ross, 1978). This decline is in re

sponse to pumpage far exceeding natural recharge rates.
In the Salt River Valley, about 73 million acre feet of

groundwater has been pumped from the alluvial aqu(fer

from 1915 to 1976 (Ross, 1978). Within the study area,'

in excess of 100 wells are pumped to acquire water for

irrigation, public supply and domestic use.

About 25 wells are present downstream from McMicken Dam
wi thin 2 miles of the structure. ,Figure 7 presents

water table variations of eleven of these wells within

the period of about 1938 through 1981. The depth to

water has generally increased during this period from

200 to 500 feet in these selected wells. Two exceptions
are well nos. 1 and 2. As shown on Figures 8 and 9,

these wells have experienced recovery between 1965 and

1982. As depicted on Figures 8 through 13, groundwater

decline overall appears to be progressing at a slower

rate since 1970. In a majori ty of the well data a"na

lyzed, the rate of decline was ,generally 9 feet per

year prior to 1970 and has decreased to between 3.5 to

1.5 feet per year between 1970 and the present.

Transmissivity of the alluvial aquifer of the study area
first increases from about 25,000 GPD/foot basinward and

away from McMicken Dam (Eaton and others, 1972). From

values in excess of 50,000 GPD/foot, transmissivity de

creases substantially in the vicinity of El Mirage and

I SERGENT, HAUSKINS & BECKWITH
CONSULTlN-G GEOTECHNICAL ENGINEERS

PHOENIX' ALBUQUERQUE' SANTA FE • SALT LAKE CITY 32
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Luke Ai r Force Base. These changes in transmi ss i vi t.y

appear to correlate, in part, with the occlirrence of the

Luke earth. fi ssures, the Luke sal t body, and collapsed

wells.

5.4 Earth Fissuring

Evidence of subsidence and· earth fissuring has been

compiled in the region between Phoenix and· the Whi te

Tank Mountains as early as 1964 (Stulik and Twenter,

1964). More recent studies by Eaton and others (1972)

and Schumann (1974) have added considerable information

on the extent· of earth fi ssuring in the Salt River,

Valley. Within the study area, the most significant

fissures described by these authors are those located

about 4 miles east of the southern end of McMicken Dam

in Sections 25 and 26, T3N, R2W. This location is near

the Luke Salt· Body described by Eaton and others (1972).

The U.S. Army Corps of Engineers (1973) reported finding

evidence of surficial ground cracking during a limfted

inspection of the area in the vicini ty of McMicken Dam.

This cracking was only found on cuI tural features such

.as roads, ditches and canal 1iriings, and they were not

nearly as large as the fissures located near the Luke

Salt Body. These cracks are very likely not related to

earth fissuring, but rather are due to moisture sensi

tive soils collapsing below these cultural features.

The cracking· found by the Army Corps of Engineers and

the earth fissuring described by the above authors are

I
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shown on Plates 1 through 4 found in the map pocket at

the back of Appendix A.

Earth fissures detected by SHB photogeologic methods

were, for the most part, concentrated near Luke Aux

iliary Field No.3 (Sections 3 and 4, T3N, RlW,Sections

33 and 34, T4N, RlW), the we$tern edge of Luke Air Force

Base (Secti ons 6, 5, 8 and 17, T2N, R1W) and an' area

several miles east of Luke Ai r Force Base (Sections 2,

3, 10 and II,T2N" RIE). Other lineations which were

not field checked were scattered in nearly all portions

of the study area outside the vicinity of the dam.

. Several of photo lineaments were ini tially identified

wi thin, I, 000 feet of the McMicken Dam alignment. After

ground reconnaissance and trenching efforts, only one

set of lineaments are verified as being earth fissure~.

As depicted on a photograph. presented in Appendix A,

these fissures trend north-south, are subparallel to the

McMicken Dam alignment between Stations 50+00 to 63+00,

and are surfi cially expressed about 600 to 1,000 feet

east of the dam's downstream toe. These fissures are

herein named the Fenne Knoll Fissures.

The surficial expression of the Fenne Knoll Fissures is

a series of potholes that are generally less than I foot

long, 6 inches wide and usually 6 to 18 inches deep.

There are a few open cracks 2 to 3 feet long, 2 to 6

inches wide and 1 to 2 feet deep. Two major fissures

I
_llBj~
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are present which appear to splay where they converge.

Each major fissure segment is about 750 feet long.

Five backhoe trenches were dug across the Fenne Knoll

Fissures· in order to observe their subsurface expres

sion. In two of these trenches, a fissure was visible

from the surface to the total depth of the trench. In

both trenches, the crack was normally about ~ to ~ inch

wide and did not have any infilling of soil. In the

southern trench (no. 1), the crack widened to about 4

inches between a depth of 4 to 5 feet on one wall and

about 2 inches wide on the other wall. In one trench

(no. 9), the exposed fissure was visible from the sur

face to 15 feet. The fissure was normally about 3/4

inch wide and has been filled with darker soil from

about 5 to 15 feet. Between 8 and 15 feet, there was

another crack about 2 feet east of the main crack. This

crack was very similar in appearance to the main crack.

About 500 feet north of trench no. 9, another trench

(no. 10) was advanced to a total depth of 20 feet. In

this trench, the exposed fissure extendedfrqm the ~ur

face to the total depth of the trench. The fissure in

this trench was normally about ~ to 3/4 inch wide , but

at about 14 to 16 feet deep, the fissure divides and has

left an area .about 1 foot wide and 2 feet· deep that was

filled with loose, coarse sand. Below 16 feet, the

fissure closed again to a. crack ~ to 1 inch wide and.

remained . tha t way to the bot tom of the trench. The

finell trench (no. 11) on the Fenne Knoll Fissure system

SERGENT, HAUSKINS &BECKWITH
CONSULTING; GEOTECHNICAL ENGINEERS

PHOENIX ·"ALBUQUERQUE ·.~ANTA FE· SALT LAKE CITY 43
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was dug in a location where the' surface features indi
cated a lateral offset of 5 feet in the lineation of a
fissure. This trench was advanced to a total depth of
13 feet~but fissuring was only found on the north wall
between the surface and 5 feet. The fissure that was
found was about ~ inch wide and was filled wi th dark·
soil. On the south wallo£ the trench, there were nu
meious rodent holes which may have obscured the fissure.

An addi tional three backhoe trenches were dug in the
south' one-half of Section 2~ T2N, RlW, which is just
ea~t oftiysart Road and north of Glendale Avenue. These
trenches were dug tranverse to several well developed
earth fissures. These fissures 'were found to have a
larger surface and subsurface expression than the Fenne
Knoll Fissures. The fis·sures were open to depths ex
ceeding 5 feet and were as wide· as 3 feet in places.
These are older fissures which .have . been widened by
erosi on. In some areas, the fissures were continuously
open for a distance of over 200 feet. The total length
of the fissure ~ystem is probably in excess of ~ mile~

5.5 Ground Subsidence

As presented on Figure 14, ground subsidence from 1948
to 1981 at points along the NGS level line has ranged
from· about 0.7 to 4.1 feet. From 1967 to 1981, subsi
dence has been between about 0.1 to 2.5 feet for all 11
points. As shown on Figure 14, the rate of subsidence
has increased from 0.062 to 0.099 feet/year (before
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1967) to 0.077 to 0.156 feet/year (aft~r 1967) at five

of the six points which have 1948-6'7-81 data. Point
U265 at U.S. Highway. 60 is the only one of the six lo
cations at which the rate of subsidence has decreased
af~er 1967 from th~ rate previous to 1967.

The greatest subsidence occurs along the NGS level line
at points east of Station 65+00 (L265) and Station
275+00 (Q265). Subsidence (1948 to 1981) appears to be
about 3 feet between these stations and rapidly de

creases to below 3 feet at points near and north of

Station 350+00.

Based upon 1982 crest elevations of McMicken Dam, the
southernmost portion of. the alignment has experienced
little, if any, settlement. Northward to Station
300+00, crest elevations lower to about '4 f eetbelow

the as-built elevation of 1361 feet. North of Station
300+00, crest elevations again gradually rise to within
1 foot below the constructed altitude. This is shown
graphically on Figure 15.

5.6 Geotechnical Profile of McMicken Dam

5.6.1 Embankment Soils

A description of the embankment soils can be divided
into three general categories. From Station 40+5n to
Station 250+0n, the embankment soils consist of low
plasticity silty and clayey sands with gravel and
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lesser amounts of low plasticity silts and clays.

Standard penetration testing indicates the embankment

is very firm to hard in this section wi th blow counts

typically in excess of 50 blows per foot. Moisture

content testing indicates a range fiom 2 tog percent

in the embankment. Typically, fill wi thin the upper

5 feet is in the 2 to 6 percent moisture range.

The embankment from Station 250+00.to the ending sta

tion at the spillway, Station 500+00, is divided into

two distinct sections which are determined by whether

the soil is in the older dike or the newer embankmerit.

The newer embankment soils are predominantly low to

moderately plastic clays and clayey sands. Standard

penetration testing indicates the embankment is very

firm to hard in this section, with blow counts typi

cally in excess of 50 blows per fo·ot. Moisture content

testing indicates a range from 6 to 12 percent in the

embankment. Typi cally, the upper 5.feet of the fill·

is in 6 to 8 percent moisture range. . Consolidation

testing of the embankment soils in this section showed

collapse type settlements of from 2 to 7 percent upon

saturation.

The third section consists of the older dike which is

located between Station 357+00 to Station 475+00.

The soils are predominantly low to medium plastici ty

clays with silty and clayey sands and gravels. Stan

dard penetration testing indi,cates the older dike is

moderately firm to firm with blow counts typically

SERGENT, HAUSKINS & BECKWITH
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ranging from 10 to 25 blow counts per foot. Moisture
content testin~ indicates a range from 4 to 10 percent
in the older dike. Typically, the upper 5 feet of
fill is at the lower end of the moisture content range
from 4 to 6 percent. The old dike does not extend
past Station 475+00 along the newer embankment align
ment.Consolidation testing of the embankment soils.
showed collapse type settlements of from 1 to 10 per
cent upon saturation.

5.6.2 Foundation Soils

The foundation soils underlying the McMicken Dam em
bankment can be di vided into two distinct regions.
Between Station 40+50 and approximately Station
250+00, there is typically a shallow surface layer of
soil overlying denser, more cemented soils. The
shallow surface· soils are predomin~ntly silt with
considerable silty and clayey sands and gravels. This
layer varies in depth from 1 to 8 feet deep. Standard
penetration testing indicates these surface soils are
moderately firm to firm with blow counts typically in
the ra~gefrom 10 to 30 blows per foot. Moisture con
tent testing indicates a range from 1 to 6 percent.

The denser soils underlying the shallow surface soils
consist of weakly to moderately cemented, low plas
ticity silty sands and gravels with lesser amounts of
low plasticity silts and clayey sands. Standard pene
trati6n testing indicates these soils are hard,with

I
_f~~~J _S_ER_G_E_NT_,_H_AU_S_K_IN_S_&_B..,...E_C_KW_I_T_H
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blow counts typically in excess of 100 blows per foot.

Moisture content testing indicates these soils are

slightly moist with in situ moisture contents ranging

from 2 to 8 percent.

The second region extends from approximately Station

250+00 to the end of the dam near Station 500+00.'

The foundation soils in this region are composed of

three distinct soil types. The first type consists

of a surface layer' of low to medium plastic clay wi th

consider~ble silty and clayey sand. This layer varies

in depth from· approximately 3 to 8 feet deep. Stan

dard penetration testing indicates these surface soils

are moderately firm to firm with blow counts typically

in the range from 10 to 25 blows per foot. Moisture

content testing and 'visual observation indicate that

the moisture contents vary considerably depending on

location. Variations from 1 to 25 percent are ob

served in the samples taken upstream of the dam, and

variations ,from 1 to 15 percent are observed on sam

ples taken downstream of the dam. Consolidation

testing of the foundation soils in this region showed

collapse type settlements of from 0 to 14 percent

upon saturation.

Underlying the surface soils from Stations 250+00 to

500+00 are more dense soils composed of moderate plas

tic silty and clayey sands. This layer varies in

thickness from 25 to 35 feet thick, wi th resulting

depths fro~ 35 to 45 feet deep. Standard penetration

tes ting indi ca tes these soils are very fi rm to hard

l
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with blow counts typically in the range from 30 to 80
blows per foot. Moisture content testing and visual
observation indicate that the moisture contents vary
considerably depending on location. Variations from
2 to 25 percent are observed in the samples taken
upstream of the dam, and variations from 2 to 14 per
cent are observed on samples taken downstream of the
dam. Consolidation testing of the foundation soils
from this region showed typical collapse type set
tlementsupon saturation of less than 3 percent.

Underlying the first and second layers from Station
250+00 to Station 500+00 is a third soil stratum which
is weakly to moderately cemented, low to moderately
plastic sil ty and clayey sands. There are lenses of
silt and clay varying fro~ low to high plasticity as
well as lenses of well to poorly graded, nonplastic
sands distributed through this stratumA Standard
penetration testing indicates these soils are very
firm to hard wi th blow counts typically in the range
from 30 to 100 blows per foot. Moisture content t~st

ing and visual observation indicate that the moisture
contents vary considerably depending on location.
Variations from 1 to 14 percent are observed in the
samples taken upstream of the dam, and variations
from' 1 to 10 percent are observed on samples taken
downstream of the dam.

Generalized field investigation and laboratory testing
results are shown in Figure 16.
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5.6.3 Embankment Cracking

As described inSecti on 4.3, a ground reconnaissance
of the entire dam was performed noting all surficial
expression of cracking. Cracks and holes were found
varying from holes with openings less than 1 byl inch
to as large as 1 by3 feet. Most cracks were found to

. be between 6 inches and 1 foot deep, but some cracks

exceeded 2 feet in depth. Areas of the dam that showed
a higher concentration of surface cracks are as fol

lows:

Stations 125+00 to 150+00
Stations 225+00 to 250+00
Stations 275+00 to 325+00
Stations 400+00 to the end of the dam.

Most of the larger cracks were located north of Sta
tion425+00.

5.6.4 Outlet Channel

The controlled outlet channel from the concrete out
let at McMicken Dam to U.S. 60 was found to have some
severe erosional features consisting of localized
gullying and piping channels. These features are
located in the upstream bank and are concentrated
along the east end of the channel. The upstream bank
is graded to drain away from the channel and appar
ently water has. ponded upstream of 'the bank, then

,.
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rapidly eroded or piped through the bank into the

channel during periods of rainfall. Some minor

cracking of the downstream channel dike was found in

the trenching investigation.

6. DISCUSSION, .. CONCLUSIONS· & RECOMMENDATIONS

It is concluded that the primary cause of the existing

cracks in the dam is foundation settlement due to mois

ture increases in the collapsing soils which are present

along most of the alignment. Possible secondary causes

are internal settlements wi thin portions of the embank

ment and shrinkage of the embankment soils.

A vertical drain in the center of the dam, a system of

finger drains and a toe drain extending to firm cemented

soils are the main elements of the recommended method of

repairs.

Detailed evaluations of the cause o~ existing cracks

and the potential for future cracks are presented" in

Section 6.1. Evaluations ·of remedial measures and

recommendations for repair are gi ven in Section 6.2,

. while stability and related analyses of the recommended

sections are presented in Section 6.3 •. A recommended

operating plan is given in Section 6.4.

6~1 Causes of Existing Cracks &
Potential for Future Cracking

I
_~.S B ~ . SERGENT, HAUSKINS & BECKWITH

l CONSULTING GEOTECHNiCAL ENG,INEERS
RHOENIX' ALBUOUERQUE • SANTA FE· SALT LAKE CITY-t-
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6.1.1 Earth Fissures Due to Basin Subsidence

No evidence of earth fissuring contributing to. the

existing cracks in the embankment was found during

this investigation. The orientation of the embankment

cracks is compelling evidence that earth fissures have

not played a role. Were the differential settlement

profiles due to basin subsidence sufficient to cause

cracking of the embankment without noticeable cracking

of the adjacent surface soils, that cracking would be

along the axis of the principal tensile stresses in

the basin (the same axis as earth fissures). This

would be expected to be roughly parallel to the mOun

tain front. With cracks due to this cause, however,

considerable variation in their angle to the dam would

be expected. In contrast, nearly all are virtually

perpendicular to the dam, which is the orientation

commonly created by the collapse of an isolated zone

beneath the dam. Abrupt differential settlements

along the axis of the dam are associated wi th col

'lapsing so il s. In our opini on, it is not concei vable

that basin settlements could cause the dam to crack

wi thout the underlying cemented soils cracking. The

cemented soils are much stiffer than the embankment

soils, although they themselves are quite stiff. Earth

fissures in the cemented ~oils would almost inevitably

translate up through the softer surface layer and be

apparent to some degree.

Basin subsidence and earth fissuring as,it relates to

SERGENT, HAUSKINS & BECKWITH
CONSULTING GEOTECHNICAL ENGINF.E"RS

PHOENIX· ALBUOUERQUE • SANTA FE • SALt LAKE CITY 55
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possi ble future effects on the dam are di scussed in

the following sections of this report. It is believed
that there is a high probability of at least several
earth fissures forming through the dam in the next
several decades.

6.1.1.1 Ground Subsidence

In the Uni ted States, ground subsidence which has
been related to the wi thdrawa1 andlor decline of
groundwater has been identified in 17 general areas
(Poland, 1981). Of these 17 areas,subsidence which
exceeds about 3 feet occurs in four states; Texas,
Arizona, .Nevada and CalifOrnia (Poland, 1981).
Within Arizona, known subsidence has been most se
vere in the following areas: the West Phoenix Basin
near Luke Air Force Base, the Queen Creek area, the
Stanfield area, the Bowie area, the Wilcox area and
the Bloy area (Poland, 1981). Table 1 summarizes
the amount of groundwater decline and subsidence
which has occurred in basins in which measurements

. have been published.

Being within the Luke area, ground subsidence caused
by, a substantial decline in the groundwater table
has and will continue to affect McMicken Dam. As
described by Lofgren (1968), this subsidence results
from the consolidation of the basin sediments in re-
sponse to changes in the effective stresses created
by groundwater declines. In the case of alluvial

,
-l2:Jt .B- ~ --CO-NS-U-LT-'N-G-GE-OT-EC-H-N'-CA-LE-N-G'-NE-ER-S-
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Groundwater Decline &Ground Subsidence in Arizona
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SHB Job No. E81~138
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Maximum Subsidence

>4 feet:1948-81(2)·

>4.5 feet:1976(3)

11.9 feet:1952~77(1)

12.5 feet:1952-77(1)

5.3 feet:1937-74(4)

4.6 feet:1952-74(4)

Referentes: (1) Laney and others (1978)
(2) NGS Leveling Data (1981)
(3) Poland (1981)
(4) Holzer (1980)

Area Water Level.Decline

Luke 200 to >300 feet:1923-77(1)

Queen Creek· 200 to >400 feet:1923-76(1)

Stanfield 300 to >450 feet:1923-77(1)

Broy 200 t6 300 feet:1923-77(1)

Wilcox >90 feet:19l3~78(4)

Bowie >270 feet:1952-76(4)
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groundwater basins which' contain fine grained de.,

posi ts, this settlement is essentially nonelastic

and a permanent decrease in porosity occurs.

Groundwater decline changes the effecti ve stress on

the .alluvial profile in two basic ways (Lofgren,

1968). As decline occurs, the buoyant support of·

the sediments which are being dewatered is lost.

This condition causes additional vertical stress on

the column of soi 1 above the or i ginal water table.

A seepage stress may also be induced by the lowering

of the piezometric surface. This stress is caused

by vertical hydraulic gradients across confining or

semiconfining clayey beds within the subsurface pro

file.

In the case where fine grained sediments are pres

ent, the rate of consolidation resulting from the

induced stress is dependent' upon the rate of. dissi

pation of pore water pressure during dewatering

(Lofgren, 1968). The slow drainirig of fine grafned

sediments can cause the ultimate consol i dati on of

the sediments to be delayed for years or, in some

cases, many decades.

.Assuming that water table conditions and not. con

fined groundwater condi tions exist under McMicken

Dam, the effect of seepage stresses can be ne

glected. This assumption mayor may not represent

SERGENT, HAUSKINS & BECKWITH
CONSULTING GEOTECHNICALENGINF:ERS

PHOENIX • ALBUQUE~aUE • SANTA ~E • SALT LAKE CITY 5.8
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the true hydrogeologic condi tion; however, an esti

mate of the change in effective stress can be

derived. Applying saturated and unsaturated uni t

weight relationships described by Lofgren (1968),
the effecti ve stress below the lowered water table

is increased about 0.60 foot of water per foot of

water table lowering. In the case of the approxi

mate 300 feet of decline experienced near McMickeil

Dam, the change in effective vertical stress below

the ~xisting water table is about 180 feet of water

or about 77 pounds per square inch.

Near McMicken Dam, consolidation of the alluvium

caused by effecti ve stress changes is expressed in

ground sObsidence ranging from about 0.7 to 4.1

feet for the period of 1948 to 1981. In the most

severe' case, the ratio between ground subsidence

and groundwater decline is presently about 1:75.

Even though the rate of groundwater decline has

decreased in the last ten years and, in the case of

wells 1 and 2, ceased, the rate of subsi dence 'has

generally increased since 1967. This is probably

an expression of the time lag between induced stress

and consolidation as a result of the slow draining

clayey alluvium present. The total consolidation

caused by the 300 feet of groundwater decline prob

ably will not be essentially complete for several

decades or more. Also, further groundwater declines

and, in turn, additional subsidence will almost

I
_lllBjB~ _SE_R_G_E_NT_•...,.HA_U_S_K_IN_S_&_B_E_C_KW_I_TH_

t CONSULTING GEOTECHNICAl. ENGINEERS
PHOENIX' ALBUQUERQUE' SAN.TA FE • SAL.T LAKE CI.TY .-1- 59



SERGENT. HAUSKINS & BECKWITH

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

McMicken Dam Restoration Study
Maricopa County, Arizona
SHB Job No. E81-138

. Phase II

certainly occur as a resul t of continued well pump

age. It is probable that subsidence at rates of

equal to or in excess of those presently being ex

perienced will continue to affect McMicken Dam in

the foreseeable future.

The existing data indicate that two areas in the'

vicinity. of McMicken Dam have not experienced sub

stantial ground subsidence even though groundwater

declines nearby have been great~ Along the south

ernmost segment of the dam, the lowering of the

crest elevation since construction has been minor.

The thickness of the alluvium is probably less than

500 feet in this area and the alluvium appears to be

coarser grained due to its proximity to the mountain

front and; thus, less compress i bl e. In addi ti on,

the groundwater declines have been progressively

less near the southernmost portion of the dam.

Lesser rates and magnitu~es of subsidence in the

northern one-third of the dam are apparently due to

smaller groundwater declines. and thinner, and per

haps, stiffer alluvium.

6.1.1~2 Earth Fissuring

Earth fissuring which is associated with land sub

sidence due to groundwater withdtawal has been

identified in ten alluvial basins within the Mojave

and Sonoran desert regions-CHolzer and Davis, 1981).

~
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Within Arizona, fissures have been detected in the

areas listed on Table 2. Supplementary data con

cerning the character of these fissures is also

presented on Table 2.

Earth fissuring related ·to ground subsidence and

groundwater decline has been attributed to several

factors by different investigators. Jachens· and

Holzer (1979) note several hypotheses which have

been pro,posed. In summary, these contributing fac

tors are related to horizontal tensile strain caused

by (1) localized differential consolidation over

buried bedrock irregulari ties, (2} horizontal seep

age stresses, (3) horizontal co:ptraction generated

by capillary stresses in the dewatered zone, or (4)

rotation of rigid overburden slabs caused by region

al differential compaction. The mechanics involved

in the formation of earth fissures due to basin

subsidence is well understood. Horizontal tensile

strains develop in zones of maximum differential

settlements caused by variations in the stiffness

and thickness of ·alluvium and groundwater declines.

This is clearly demonstrated· by both numerical and

ffni te element models of subsidence (Lee and Shen,

.1969, National Coal Board, 1975).

The phenomeno.n of earth fissuring has only been

extensively investigated in three areas within

Arizona. Larson and Pewe (1981) reported the re

suI ts of a geophysical survey in the vicini ty of

_1-

~
·.I
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TABLE 2

Known Arizona Earth Fissures Which Are Associated With
Ground Subsidence .Due to Groundwater Withdrawal

Location
Approximate

Number
Maximum
Length

Vertical
Displacements

Size of
Fissure Openings Remarks

Luke AFB and directly
east of Fennemore

>9(1) 1.8 mi.(1) None Possibly associated with Luke Salt Body(2)
Group of fissures first observed in 1961(3);
no activity observed since 1971(4).
Suspected occurrence over bedrock ridge with
reli~f of 30 to 45m at depth of less than
l30ml5 ).

Paradise Valley near 1(5)
Phoenix Mounta1ns

Near Highway 60 - 6 miles 4(1) 0.5 mi. (6)
east of Mesa

Baseline &Meridian Roads >2(1) "0.5 mi.(1)

North flank of Santan >17(1) ~1.0 mi. (1)
Mountains

Stanfield-Heaton Area >21 (1) ~1.0 mi. (1)

Picacho-Bloy Area >150(1) 2.1 mi'(9)

None

1.5 ft.(8)

>2.0 ft. OO)

3.0 ft. - eroded(6)

<~ inch(1)

Suspected occurrence over bedrock ridge with
reli~f of 30 to 45m at depth of less than
l30ml5 ).

Possibly controlled by bedrock ridge(6).

Asso~i~ted with near surface bedrock anoma
lies l7 ).

Heavily eroded; up to 50 feet indepth(S).

All fissures except one are along fringe of
Stanfield Basin.

Major features occur along western flank of
the Picacho Mountains - entire system in this
area is approximately 8 miles long. Major
portion of fissures occur around fringe of
basin. Twelve fissures detected in areas of
deep alluvium.

Bowie Area >200(11) 1.5 mi.(l1) None(l1) Majority of fissures form complex polygonal
patterns(ll) •

Wilcox Area

Tucson &Sells Areas

200(11 ) 0.75 ud.(l1) None(l1) Major portion of fissures are short and form
complex polygonal patterns(ll).

Only general locations noted(8).

McMicken Dam Restoration Study
Maricopa County, Arizona
SHB Job No. E81-l38

"'....._"'....._ ..aOTICMMICA" '"&...
................•.....fI· CItY

SERGENT. HAUSKtNS &BECKWITH-_.._ .-IS

(1982)Carpenter, personal communication
Raymond and others (1978)
Holzer and Davis (1981)
Holzer (197S)
Holzer (1980)

(7)
(8)
(9)
(10)
(11)

(1982)

Lahney and others (1978)
Eaton and others (1972)
Stulik and Twenter (1964)
Scott, personal communication
Larson and Pewe (1981)
Anderson (1978)

(1)
(2)
(3)
(4)
(5)
(6)

References I

'"N



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

McMicken Dam Restoration Study
Maricopa COllnty, Arizona
SHB Job No. E81-138 .
Phase II

the Faradise Valley fissure. Gravity anamolies

indicate that the fissure lies near a buried bedrock

ridge with a relief of about 100 to 130 feet at a

depth of less than 430 feet. Localizeddifferential

consolidation is suspected as being the cause of

the fissuring. A study of the earth fissures near

Baseline and Meridian Roads by the U. S. Geological

Survey (USGS) and the U.S. Bureau of Reclamation

(BurRec) is ongoing. Geophysical data again indi

cates that a shallow bedrock irregularity has caused

localized differential consolidation and subsequent

fissuring (Carpenter, 1982) •. The remaining area in

which considerable geologic research has been com

pleted is the Picacho-Eloy Basin. T. L. Holzer of

the USGS in conjunction with the BurRec and the

Arizona Department of Transportation has conducted

geophysical, exploratory drilling and hydr6logic

evaluations within the basin. One major fissure,

the Picacho Fault, displays a maximum vertical off

set of about 2 feet and appears to be coincident

wi th a buried bedrock faul t which offsets alluvium

and bedrock, and creates a groundwater barrier

(HoI zer, 1978). As is the case wi th the Luke area,

fissures do occur near the center of the Picacho

Eloy Basin where deep a~luvium is probably present

(Lahney and others, 1978).

The depth to which earth fissures extend is not

fully known. It is suspected that many may extend

toa considerable depth, perhaps hundreds of feet.

I-:[2J _S_ER_C~-N~-~-C:-:N~-~-~-~-~-~~-~-A~-E B;"'N~_'~_E~_~,.....IT_H
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The deepest trenching of an earth" fissure was per

formed in California on the Pixley Fissure (Guacci,

1978). This fissure was continuous to a depth of

at least 55 feet.

Many earth fissures cross local drainage paths and

thereby capture a consi derable amount of runoff.

These fissures quickly erode and form fissure gul

lies. As an indication of the subsurface extent

and erosion potential of some fissures, introduction

of water at a rate of 550 gpm into the Meridian and

Baseline Roads fissure system resul ted in no over

flow after five days of continuous pumping (Raymond,

1982).

A geologic environment qui te similar to si tes of

other known fissuring appears to exist near the

Fenne Knoll Fissures. A substantial difference· in

the amount of subsidence exists between the south

ernmost alignment of McMickert Dam and the NGS Point

L265. Thisseg~ent of the dam appears to have sub

sided less than 1 foot since construction, where"

NGS Point L265 has subsided a calculated 3.4 feet

since 1956. The depth to bedrock appears to be

less than 800 feet in this area (Oppenheimer and

Sumner, 1980) and the close proximity of exposed

bedrock knolls suggests that a bedrock ridge or

other irregularity could underlie the Fenne Knoll

Fissures.

•"-l~B·~ _S_ER_G_E_N_T,_H_A_US_K_IN_S_&_B_EC_K_W_IT_H
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Considering the virtual certainty that major subsi

dence of the" basin will continue, and the suspected

geologic conditions discussed above, it is concluded

that the portion of embankment between Stations

40+00 and 120+00 has the highest risk of being af

fected by earth fissures in the immediate future.

The variation in the amount of subsidence between·

NGS Points Q265, R265 and J366 indicates that sub

stantial differential consolidation is occurring in

this area. For this reason, the embankment zone

between Stations 290+00 and 400+00 appears to have

the second highest risk of experiencing earth fis"

suring in the near future. Taking into account

that the Luke area and other basins have experienced

fissuring where deeper alluvial profiles exist· and

no bedrock i rregulari ties seem to control the loca

tion of the fissuring~ the possibility of fissuring

affecting other segments of the dam in the near

future cannot be eliminated. Earth fissures which

might extend through the dam in the next few decades

would be unlikely to be at an angle of more than· 30

degrees to the dam axis.

In the long-term, heavy pumping of groundwater· in

the portion of the basin north of the dam and north

of the Whi te Tank Mountains may well occur. Thi s

would produce a pattern of groundwater de~lines and

settlements which would form earth fissures gener

ally perpendicular to the northerly portion of the

I
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dam. This must be considered to be a strong possi
bility over a SO to 100 year time frame.

Earth fissures. would be expected to create cracks
about ~ to 3/4 inch wide through the dam embankment
and the more cemented soils below the embankment-.
This kind of crack would in all probability lead to
very rapid failure of the unrepaired darn in the
event of major runoff into the reservoir.

6.1.1.3 Embankment Cracking Directly
Due to Basin Settlements

The possibility of the basin subsidence creating
sufficient differential settlement to crack the
embankment without an earth fissure occurring was
investigated.

A simplified Lee and Shen analysis was performed on
the dam using .the observed subsidence settlements
between 1955 and 1982, shown in Figures 17 and ·18~

The depth to bedrock was es timated from Fi gure 4.
The settlement profile, horizontal crest movement
plot and calculated horizontal strains are shown in
Figure 19 and Table 3. This analysis assumed that

there was no fissuring of the underlying foundation
soils. This analysis determined that the dam has
experienced minor amounts of both compressi veand
tensile horizontal strain due to the subsidence.

-'-_.~sI--,-S_ER_G_E_NT-,-,_H_AU_S-,-K_IN-:~_&_B_E_C_KW_I_T_H
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McMicken Dam Restoration Study
Maricopa County, Arizona
SHB Job No. E81-138

TABLE 3

Lee and Shen Simplified Analytical
Procedure to Estimate Strains at
Crest of Dam Due to Subsidence

Slope of Horizontal Horizontal
Station H Settlement Movement Strain
(feet) (feet) ( a) (feet) (percent)

40+00 600 0 0 0 Tension Region
50+00 .006 .~

Tension Strains
Less than 29.,• 0

70+00 .1,000 .00047 .31 .017 Therefore Cracking
85+00 ~007 Not Indicated

90+00 1,200 .00073 .584 0

95+00 .005

1110+00 1,500 .00022 .220 .02
Compression
Region

125+00 .004

200+00 2,100 0 ° 0

250+00 2,400 0 0 0

330+00 2,900 .00006 .116 .002 ]410+00 3,200 .00016 .341 .003
Compression.
Region

460+00 2,900 .00026 .502 .004
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Maricopa County, Arizona
SHa Job Nci. E8l-l38
Phase II

Tensile strains were' found between Stations 40+00
and 90+00, with a maximum value of 0.017 percent.
The remainder of the dam was either in compression
or zero strain due to subsidence. Leonards and
Narain(1963) have determined that extension strains
of greater than about 0.25 percent are sufficient
to cause cracking. Therefore, embankment cracking,

.wi thin McMicken Dam due to the basin subsidence
tha t has taken place to date does not appear to be
a possibility without foundation fissuring first
occurring.

6.1.2 Cracking Due to Collapsing Soils

The results of the geotechnical investigation of the
embankment and foundation soils of McMicken Dam show
that the primary cause of the embankment crackirig is
collapse type settlements of the moisture sensitive,
low density soils. Literature sources cite other
dams in the arid Southwest which have experienced
similar cracking due to wetting of moisture gen
si~ive foundation soils.

The field boring investigation and laboratory analysis
show that a portion of the dam from about Station
250+00 to Station 500+00 is built on top of a natural
depo~it of collapsing soil.

Collapsing soils typically undergo large settlements
upon wetting under their own weight 'or under their own

SERGENT, HAUSKINS & BECKWITH
CONSULTING GEOTECHNIC"L ENGINEERS

PHOENIX· ALBUQUERQUE' SANTA FE • SALT LAKE CITY
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weight plus low superimposed loads such as those of

shallow fills.

There is sufficient evidence which suggests that the·
foundation soils have been wetted in the past due to
ponding behind the· dam which occurted during the
1960's. As described in Section 3.1.3, at least 5 to
6 feet of water was ponded above the outlet flow line.
It should be noted that low moisture contents in sam
ples taken for this investigation does not mean the
soils in the collapsing zone were not wet at one time.
Experience with moisture changes in soils in the arid
Southwest as well as literature reviews indicate that
the soils would be expected to dry hack out in the
arid climate to that of the natural soil m~isture con
tent (Aitchison, 1965).

Thecoliapsing soils of the Southwest are predomi
nantly low gradient alluvial deposits and alluvial
deposits in the floodplains of intermi ttent streams.
The sedimentation process involved for alluvial fans
has been described by Blessenbach (1954). In this
deposi tional sequence, each layer is laid down by a
flash flood or sheet flow. The layer dries out before
the overlying layer is deposi ted. Deposi tion of the
next layer wets only the surface of the underlying
material. In this way, the overall deposit is built
up without being consolidated under its own weight at

high moisture contents.

SERGENT, HAUSKINS & BECKWITH
CONSUl.TING GEOTECHNICAL ENGINEERS

PI-:IOENIX • ALBUQUERQUE· SANTA FE • SALT LAKE CITY
72



McMicken Dam Restoration Study
Maricopa County, Arizona
SHB Job No. E81-138
Phase II

In central and southern Arizona, these collapsing
deposits are primarily sil ty sands, sandy sil ts and
clayey sands of low plastici ty. Lesser stratifica
tions of clean sands and lean cl~ys are often present.

Plasti ci ty Index ~ 10
DryDensity~95 lbs./cu.ft.
Initial Moisture Content ~8%; sometimes ~4%

Standard Penetration Resistance: generally ~15, and
sometimes ~6 'blows/ft.

Test criteria for evaluating the potential for severe
collapse based on work by various authors and exten-,
sive experience with soils similar to those involved
in this investigation have been summarized by Beckwith
(1979) as follows:

73

fill placed for
of severely co1-

SERGENT, HAUSKINS &BECKWITH
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soil s underlying, the
fi t into the category
by this criteria.

The test r~sults show that many of the samples taken
from borings are of low plasticity. Dry ,density'
determinations were made from each of the samples
taken wi th the 2.42 inch I. D. diameter sampler and'
undisturbed block samples. A range of densities

3measured for these samples was 88.6 lbs./ft. to
115.8 lbs./ft. 3. These densities represent un
disturbed foundation soils as well as compacted,

Many of the
McMicken Dam
lapsing soils

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



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I,
I

McMicken Dam Restoration Study
Mar~copaCounty, Arizona
SHB Job No~ E81-138
Phase II

embankment soils. Many' fall wi thin the range fre

quently measured for collapsing soils. The moisture

contents of the samples from undisturbed areas

downstream of the dam are very low, frequently less

than 6 percent. This is indicative of the natural

moisture contents of the soils. underlying the dam

prior to construction. The initial moisture con

tents are in the range typical for collapsing soils.

The standard penetration· resul ts shown on the boring

logs also are generally in the range for severely

collapsing soils at natural moisture contents.

A widely used test to determine a soils potential for

collapse is the one-dimensionai consolidation test.

This test is performed on a sample ini tially at its

natural moisture content. The load on the sample is

increased in increments until it reaches the approxi

mate overburden weight at the depth from which the

soil was sampled plus the stresses of superimposed

structural loads. The height change of the sample is

plotted as a function of the applied vertical load- on

a semilog plot.

When the soil reaches the load which corresponds to

approximately in situ overburden vertical stress plus

structural loads, it is submerged and its height

change o'bserved at a constant vertical stress. A

substantial drop in height at this constant load is

indicative of the soil collapse mechanism caused by

I

-~:_S_E-~~-NE_S~-L~-:N-~A_G~-O:....,.~_~N_N~";"CA-~-E~-~-:E-~~-S_IT_H
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ais

areas when

foundations

there

geographical

small differ-
Sherard (1973) observed that in some

areas ,low dams are prone to developing

ential settlement cracks. Typically,

higher percentage of cracking in certain

brittle embankment soils are used or when

are subject to settlement due to wetting~

As a conservative example of typical collapse settle

ments" if a 5 foot layer of soil underlying the dam

was to collapse by 5 percent upon wetting, a settle

ment on the dam crest of 3 inches would be observed.

Sherard' (1973) describes four dams buil t in Southern

California between 1953 and 1956 which experienced

Cracking is found to be more common in areas of "low

rainfall. typically less than 15 inches per year.

Cracking is caused by dry borrow material which is

difficult to process to the optimum water content,

and because the partially saturated foundation soils

are susceptible to compression when wetted.

the increased moisture. The results of 17 consolida

tion tests of this kind are presented in Appendix C.

These samples were subjected to inundation when load

ing approximately equal to overburden plus weight of

typical embankment was reached. The amount of col

lapse as a percentage of ini tial height is given in

Table 4 .

MCMicken Dam Restoration Study
Maricopa County, Arizona
SHB Job No. E8l~138

Phase II
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Study

Amount of Collapse as a Percentage of Initial Height

TABLE 4

Initial Final
Moisture Moisture

Percent Content Content
Collapse Percent Percent Location

0 15.4 19.2 Downsteam
462+00

3.0 .8.7 22.6 Upstream
260+50

0 7.9 14.6 Upstream
280+00

0 25.7 27.4 Upstream
425+00

3.0 10.8 12.9 Upstream
472+00

2.0 4.6 14.9 CL Darn
355+00

4.0 11.0 18.4 CL Old Dike
455+00

7 . 5 8.3 13.4 CL Old Dike
472+00

6.0 . 6.6 21.5 Upstream
457+70

6.0 4.7 13.6 Upstream
473+00

11.0 5.7 19.5 Downstream
474+00

14.0 5.9 15.4 Upstream
284+00

0.5 6.6 20.2 Downstream
292+25

2.0 6.0 '12.9 Downstream
282+05

7.0 4.2 11.9 0L Darn
464+00

1.5 6.0 12.3 CL Old Dike
284+00

10.0 6.0 13.2 CL Old Dike
260+00

SERGENT, HAU$KINS & BECKWITH
CONSULTING GEOTECHNICAL ENGINEERS
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cracking. These dams varied from 40 to 50 feet high
and 500 to 1,000 feet long.

The dams were constructed ofa silty sand soil. They
were used as flood control structures standing empty
except for a few days following heavy rainstorms, once
every four years. Measured settlements of the crests.
in the first few years after con·struction was 6 to 8
inches and was caused largely by gradual foundation
settlement. All four of the dams cracked, with two
requiring extensive repairs.

McMicken Dam is located in a similar climatic and geo
graphical setting and would be expected to perform in
a similar manner as these flood control dams which
were built at approximately the same time as McMicken
Dam.

6.1.2.1 Analysis of Crack Mechanism

In order to confirm that potential collapse sett·le
ments. are sufficient to explain cracks of the width
and depth observed in the dam, an analysis of the
mechanics of cracking was performed.

Lee and Shen (1969) and Covarrubias (1969) have
used the fini te element method of analysis to in
vesttgate the relationship between differential
vertical settlements and horizontal movements oc
curing in earth dams.

-'-_~sI_SE_R_G_EN_T_,H_A_U_S_KI_NS_._&_B..;.,.EC_K_W_IT_H
B I CONSULTING GEOTECHNICAL EN.GINEERS
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Covarrubias (1969) used a linear plastic soil model
in analyzing the effect of embankment shape and
bedrock profile on the development of tensile
strains wi thin the clay core of an earth dam. He
also. used the analysis method to predict the per
formance of three dams. Compariso.ns of predicted
and documented performance were generally good~

Lee and Shen (1969) used a nonlinear elastic soil
model t.o analyze cracking potenti aI, reaching the

same basic conclusions as Covarrubias (1969) re
garding the effect of abutment profile on horizontal
strains. Results of analyses of model tests were
compared to the model test· results, establishing
the validity of the method.

More important, Lee and She'n (1969) showed that
simplified analytical procedures could be used to
make reasonable estimates of horizontal strains at
the crest of a dam if a settlement profile is avail
able. In this procedure, horizontal movements,' m,
are calculated using m = 2/3 H X, where H is the
depth of bedrock and X is the slope of the settle
ment profile.

This relationship was used to compute thehorizontil
strains at the crest of the McMicken Dam. Values
of X were calculated using a hypothetical settlement
profile induced by a localized collapse of the

SERGENT, HAUSKINS & BECKWITH
CONSULTING GEOTECHNICAL ENGINEERS

PHOENIX' ALBUQUERQUE· SANTA FE • SALT LAKE CITY
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foundation soils of 3 inches. As described pre

viously, 3 inches is a conservative· estimate of

typical collapse settlements experienced under the

dam. I t is probable that areas of the dam have

exper i enced from ~ to 1 foot of local i zed collapse

settlement. This settlement is plotted as the upper

curve of Figure 20. Values H. were deter*ined using
the geotechnical profile. Calculated values of hori
zontal movement are plotted on Figure 20. Finally,

horizontal strains are calculated and summarized on

Table 5.

The ~omputed horizontal strain~ are well beyond the

threshholdof cracking of 0.25 percent estimated by
the Leonardsand Narain (1963) for the type of soils

involved. The assumed differential settlement pro

file is believed to be realistic in that flow

through isolation lenses of more permeable soils

would be· expected to saturate localized zones of

the collapsing soil. In addi ti·on, variations in
.the collapse potential and thickness of the surface

layer can explain the settlement profile assumed in
analysis. The calculated horizontal strains for

this profile are clearly consistent with the crack

ing present in the embankmertt.

6.1.3 Desiccation

The Corps of Engineers (1973) report described the

results of shrinkage limit tests which indicated that

I_t~~..I_SE_R_G_EN_T_,H_A_U_S_KI_NS_&_B_EC_K_W_IT_H
1 ~ l CON-SULTING GEOTECHNICAL "ENGINEERS
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Horizontal
Slope of Movement Horizontal

Station H Settlement M = 2/3 H a Strain
(f eet) (feet) Curve ( a) (feet) (percent)

454+60 35 0 a 0
454+64 1.0 TenSionJ C k" R "rac lng eglon
454+70 3S .0061 .142 2.3 Tension Tension Sttains
454+75 .93 T' >.2%enSIon .
454+80 35 .011 .257 .0
454+84 . 82 Camp .
454+90 35 .0060 .140 2.3 Compo
454+97 .76 Compo
455+00 35 0 a 0
455+03 1.2 Camp.
455+08 2.5 Compo
455+10 35 .0071 .166
455+16.5 a
455+20 35 .0083 .194
455+25.5 0.4 Tension :rcraCking Region
455+30 35 .0067 .156 Tension Strains

455+35 1. 89 T . >.2%enSIon
455+40 35 0 0 0
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McMicken Dam Restoration Study
Maricopa County, Arizona
SHB Job No. E81-138·

TABLE 5

Lee and Shen Simplified Analytical
Procedure to Estimate Horizontal

Strains at Crest of Dam

Three inches of differential settlement distributed along 80 feet of
dam length will produce two zones of tension straining considerably
in excess of cracking threshold (>.25).

,
-:~:-S_E~-~-N~-~LT_T:N-~-~~-o~-~_IH~-·~-A~-EB_N~-'~-E~~-sl_T_H
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McMicken Dam Restoration Study
Maricopa County, Arizona
SHB Job No. E81-138
Phase II

the embankment materials undergo no further change i~

volume below a moisture content of 16 percent. They
observed that construction fecords show that 90 per
cent of the embankment materials were placed at
moisture contents less than 16 percent, indicating

that major cracking due to shrinkage is very improb

able..

Although desiccation may be a minor contributing fac
tor, it is concluded that desiccation alone could not

provide an explanation for the cracks present.

6.2 Remedial Measures ~ Estimated Costs

It is concluded that it is feasible to repair the dam in
such a way as to achieve generally accepted standards
of safety. The operating plan outlined in Settion 6.5,
however, is considered to be essential to the achieve
ment of the necessary level of safety dictated by

present and future downstream development.

Based on considerations discussed in Section 6.1, it is
believed that formation of open cracks ~ to 3/4 inch in
thickness due to earth fissures is probable over the
next few decades. These cracks would be expected to
form in an essentially continuous seepage path through
the dam and portions of the foundation. It is b~lieved

.probable that at least several of these cracks will
form through the dam in the future. The provision of a

SERGENT, HAUSKINS & BECKWITH
CONSJ,JLTING GEOTECHNICAL ENGINEERS

PHOENIX· ALBUQUERQUE· SANTA FE • SALT LAKE CITY
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Phase II

defensive design against cracks of this nature was the

criterion used in developing the - recommendations for

remedial measures.

A central hor i zontal drain, wi th finger drains at 200

foot c~nters arid a toe drain extending through the col

lapsing soils to firmer cemented soils are the major

features of the recommended measures for repair. The

drai.ns would consist of coarse gravel and cobbles and

be encapsulated in geotextile or "filter fabric". This

design is bel i evedto be the best approach to repai- r

both from the standpoint of cost and the level of pro

tection achieved against internal erosion through

cracks.

A single stage filter drain could not be used due to

the particle si ze distribution needed to meet £il ter

criteria. To adequately fil ter the fine grained em

bankment soils, the single stage filter drain would not

be high enough in hydraulic conductivity to provide

sufficient drainage capacity.

Other al ternati ves involving upstream membranes and a

downstream granular zone were analyzed. Common to all.
approaches is a cutoff to the relati vely strongly ce-

mented soils. This feature will prevent development of

a path for internal erosion at the base of the embank

ment or through the looser more erodible surface soils.

The cutoff would force any flow in a crack through the

I_1[Bj1
t ~ ~ -,....-CO-NS-U~LT-IN-G-GE-OT-EC'-H-N'-CA-LE-N-GI-NE"';'ER-S~
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McMicken Dam Restoration Study
Maricopa County, Arizona
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Phase II

more cem~nted soils which are relatively high in resis

tance to erosion. In that flow would be· of short

duration., . a high degree of protection against piping

through the foundation is afforded by this element.

The recommended design concept is based on the assump

tion that the dam would be inspected after all inflows

of water and repairs to any damage made. With the in

spection program in fact, it is highly probable that

crack~ would be detected and repaired before any appre

ciableimpoundment ofwate~behind the dam.

Descriptions of the al ternati ves considered and esti

mated costs are given in the follow:Lng sections.

6.2.1 Common Elements of Repair

Some of the remedial measures necessary to repair the

dam would be common to all alternatives.

The dam should be raised back to elevation 1361. 00· to

regain the height lost due to subsidence. The dam

height at this time could be raised to elevation

1360.5 feet due to the fact that 'the maj or outlet

spillway elevation has subsided approximately ~ foot.

However,it is considered advisable to build back to

the original crest height of 1361 feet to provide a

small leeway for future subsidence. This should be

studied in detail during final design.

I
_I.~I. _SE_R_G_EN_T_,H_A_U_S_KI_NS_&_B_EC_K_W_IT_H
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Both breaches must be 'repaired and brought back to

original grade.

The cracks which were located in the trenching survey
should be grouted with sand-cement orbentortite-cement
mixtures. Additional trenching and flooding will have
to be performed to locate additional cracks.

The controlled outlet channel will need a mInImum
amount of repair, as the erosional 'problems are more
of anesthetic problem than a functional or safety
related problem. It is recommended, that all debris
be removed from the existing gullies and a compacted
clayey sand be placed to bring the erosional f~atures

back to grade. Periodic 'maintenance and repair will
be necessary as the surface ~oils are moisture sensi
tive and erosive, however, other preventative measures
are not deemed necessary.

The Beardsley Canal will restrict the flow of traffic
during remedial construction, and it could be economi
cal, to build' an additional crossing to reduce haul

distances.

The costs of engineering and control of, the various

alternatives are not included.

The following estimated costs would be common to all
ariticipated remedial alternatives.

SERGENT, HAUS~INS & BECKWITH
CONSULTING GEOTECHNICAL ENGINEERS

PHOENIX. ALBUQUERQUE' SANTA FE • SALT LAKE CITY
85



6.2~2 Alternative 1 - Central Vertical Drain

Total Common Costs Less Beardsley
Canal Crossing $1,156,910.00

Alternative 1 (Figure 21) is -the recommended approach
to repair.

McMicken Dam Restoration Study
Maricopa County, Arizoha
SHB Job No. E81-138
Phase II
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$ 453,600.00

$ 75,060.00

$ 60,000.00

$ 88,250.00

$ 430,000.00

$ 50,000.00

Dam Construction Mobilization

Grout Existing Cracks
200 cracks w/grout assuming
approximately 1 inch cracks to
bottom of dam (includes
mobilization)

1,000 Additional Cracks at
$43n.00/Crack (field grouting
test program recommended to
further refine this cost)

Additional Crack Investigation
Including Trenching &Flooding

-'-_l~·I_S_ER_G_E_N_T,_H..,..A..,..U_SK_IN_S_&_B_EC_K_W-,-IT_H
1 B ~ CONSULTlNG,GEOTECHNICAL ENGINEERS

PHOENIX· ALBUQUERQUE· SANTA FE· SALT LAKE CITY-,-

Raise Dam to Elevation 1361:
3l6~OOO cy at$I.35/cy =

Repair Both Breaches:
55 ,600 cy at $1. 35/cy

A granular center drain could be placed through the
center of the exi sting dam as a remedi al measure.
This alternative would not only intercept any seepage
through cracks in the embankment, but would also pro
vide the greatest protection of any repair method
against subsidence related ground fissuring- under the
dam. The drain material would be coarse gravel and
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cobbles and be encapsulated in "fil ter fabric". The

c~nter drain shall extend to the foundation or to the

maximum extension length of available backhoes, ap

proximately 25 feet· d~ep.

Finger drains would be installed at approximately 200

to 1,000 foot centers to allow sufficiently safe do~n

stream drainage of any water collected in the center

drain. These drains would consist of· coarse gravel

and cobble filled trenches lined with impermeable

filter fabric. The drainage trenches may require

plastic PVC pipe depending on the capacity determined

in final design.

The criteria used to select the drain spacing would

depend on the final configuration of the center hori

zontal drain, the permeabili ty of the coarse gravel

and cobble filled trenches, the natural slope of the

bottom of the center drain· between finger drains, and

the anticipated cracking frequency, as determined by

cracks. previously observed from trenching and visual

observation, as well as trenching investigations

during initial phases of construction. One method to

calculate the drain spacing would be to use the

. following analysis. Assuming one ~ inch crack, 25

feet deep which could coritribute approximately 3

cubLc feet per second inflow in the drain, the

reqired spacing could be calculated by the formula
(Gedergreh, 1967.). . '·1

I
_1[2j.I . SERGENT,·HAUSKINS & BECKWITH

t . B ~ CONSULTING GEOTECHNIC .... L ENGINEERS
PHOENIX· ALBUQUERQUE'· SANTA r::e ~ SALT LAKE CITY .-,"- 88



A permeabili ty K (drain rock) of 2 feet per second
and a drain area per foot of drain equal to 12 feet,
yields a drain spacing of

As an example, f or an inflow of· 3 CFS in a 2~ foot

wi de dr~in, the inflow per foot of drain would be 1. 2

CFS.

McMicken Dam Restoration Study
Maricopa County, Arizona
SHB Job No. E81-138
.Phase II

89CONSULTING GEOTECHNICAL ENGINEERS
PHOENIX· ALBUQUERQUE· SANTA FE • SALT LAKE CITY

SERGENT. HAUSKINS & BECKWITH

2 (12)2 = 240 feet
1.2=

K A2 , whereQL =

L = K A2
-Q

Drain Spacing (ft)
Permeability {ft/sec)
Drain Area Per Foot of Drain Width (ft2)
Inflow to Drain Per Foot of Drain Width
(ft3/sec)

L =

K =

A =

Q =

It should be noted that the drain spacing could vary
considerably from this number. The grouting program
will significantlj reduce the quantity and open width
of cracks in the dam, however, it is not anticipated
that 100 percent of the existing cracks will be
located and grouted clo~ed. As a re~ult, areas which
are· found to have a high degree of cracking will be
expected to have a higher number of .open cracks per
uni t length than lesser cracked areas, even after the
grouting program.
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Immedi ately downstream of the dam, a toe. drain would
be placed whi ch would intercept any water seeping in
the moisture sensitive soils under the dam. This
trench would be lined with permeable filter fabric and
would allow drainage of seeping water without removal
of fines from the darn, thus, preventing a piping type

failure at the toe. It would extend through the
collapsing surface soils to at least 2.0 feet into
relatively strongly cemented materials.

The filter fabric in the drain system would intercept
erosion. through cracks and cause plugging of cracks.
The high degree of internal drainage provided would
drain flow that ran through the cracks. The granular
fabric lined drain is very flexible and would be ex~

pected to wi thstand the differential settlements and
tensile strains which could potentially occur. Cracks
lVQuld not translate through the gravel-cobble drain.

the drainage system is designed to. be quickly instal
led with·relatively simple methods.

A possible disadvantage to this system would be that
the life expectancy of fil tel' fabrics has not been
determined by field testing due to the fact that the
fil tel' fabric technology has only been available for
approximately 20 years. Actual field installations
using filter fabrics have been in place for more than
10 years and testing of these fabrics has shown little
or no deterioration. with age. As long as the filter

_l~
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Estimated costs of Alternative 1 are as £ollows~

6.2.3 Alternative 2 - Downstream Rock~fill Zone

91

$ 352,000.00

$ 240,000.00

$1,000,000.00

$1 , 61 5 ,000 . 0O·

$1,727,000.00

$ 375,000.00

SERGENT, HAUSKINS & BECKWITH
I_llBjl

1 B ~ --CO-NS-UL~T'-NG-G-EO-TE-C-HN-'C-AL-EN-G-'N-EE-RS-

PHOENIX' ALBUQUEROUE • SANTA, FE • SALT LAKE CITY-,-

Total

or, using woven fabric =

Excavate Trench and Toe Drain
"50,000 ft. at $7.50/ft. =

Filter Fabric
Nonwoven 320,000 yd 2 at .75/yd2
(Placed) =

Woven 320,000 yd 2 at $1.10/yd 2
(Placed) =

Drain Rock
100,ODOcy at$10.00/yd3
(Delivered and placed) =

fabric is a polypropylene fabric and is not exposed
to sunlight during its useful life, there is every
reason, to expect a Iife expectancy of at least 20
years, and more probably in excess of 50 years. Due
to this uncertainty, periodic testing bf the fabric
is incorporated into the operational plan. It would
be feasible to remove the drain and replace the,
filter fabric, if necessary.

Alternative 2 is depicted in Figure 22. In this
alternative a downstream rock-fill drain could be
constructed which consists of a granular filter layer
approximately' 3" feet thick over which a rock-fill

McMicken Dam Restoration'Study
Maricopa County, Arizona
SUB Job No. E81-138
Phase II
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Cost estimated for Alternative 2 are as follows:
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McMicken Dam Restoration Study
Maricopa County, Arizona
SHB Job No. E81-138
Phase II

shell would be placed. The granular filter would
restrict the movement of fines travelling wi th the
water through the cracks in the dam~ The water would
then be drained by the, rock-fill zone. A clay cutoff
would be installed in the downstream toe of the dam.

93

94,500.00$

$' 100,000.00

$6,946,078.00

$1,557,417.00

Quarried Rock-fill Shell
~463~071 cy at $15.00/ey =
(Quarried, hauled and placed)

Mobilization

Finer Rock-fill Filter
~103,828 cy at $15.00!cy =

Slope Rediessing (Downstream)
~70,000 cy at $1.35!cy =

The advantages of this alternative are that it is
relati vely simple to construct and involves a minimum
of disturbance to the existing da~. The maintenance
costs would be relatively low. Cracks could not

translate through the cohesionless filter and rock
fill zone.

The disadvantages include very high initial cost due
to the expense of quarrying, hauling arid' placing the
rock-fill. This alternative would allow unobstructed
cracks and consequent pore pressure buildup much fur
ther downstream than for Alternative 1.
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The advantages of this alternative are that it is

easily inspected from the exposed outer surface for

any deterioration or cracking, and that any localized

problem' areas' can be repaired or replaced relatively

inexpensi vely.

A soil-bentonite cutoff would be placed at the up

stream toe of the' dam, connecting wi th the asphal tic

liner. Thi s would stop water from seeping under the

liner through the moisture sensi tive surface so.ils

under the dam and force flow through the deeper ce

mented soils.

In Alternative 3 (Figure 23), an asphaltic concrete

liner could be placed on the upstream face of the dam

to form an impermeable cutoff~ This design would

prevent water from entering the cracked sections of

dam in that a flexible asphal tic concrete would be

employed.

94

$ 70,000.00

$8,817,995.00

$50,000.00

Clay Backfill 28,000 cy at
$2.50/cy =

Total

Cutoff Trench
Excavation 50,000 fto at

$1. OO/ft. =

6.2.4 Alternative 3 - Upstream

Asphaltic Concr~te Membrane

MCMicken Dam'Restoration Study
Maricopa County, Arizona
SHB Job No. E81-138
Phase II
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The disadvantages to this approach include the dif

ficul ty of insuring that 'the asphaltic concrete would

withstand the movements associated with an earth

fissure. The asphaltic concrete would tend to de

teriorate after several' years and would have to be

regularly maintained' and eventually replaced due to

oxidation and volatilization. A .thicker liner could·

extend the life expectancy and would significantly

increase the initial cost.

If earth cover were provided to reduce weathering', the

membrane could no longer be inspected. Variations of

Al ternative 3 ~nvol ving various types of artificial

membranes would all share the di sadvantages of the

need for cover and/or rapid deterioration rates.

Cover would have to consist of granular bedding wi th

riprap to prevent erosion and thus' would be relatively

expensive. For upstream membrane alternatives, the

slope would need to be flattened to about 3:1 or flat

ter to allow placement of the lining. This ,involves a

substantial element of cost.

Estimated costs for Alternative 3 are as follows:

Redre~s Upstream Slope
86,500·cyat $1.35lcy = $ 116,775.00'

Place 3:1 (horizontal to vertical)
Upstream Slope

l60,000 cy at $1.35/cy = $ 351,000.00

I-[BjBII_S_ER_G_E_NT_'_H;.,..AU_S_K_IN_S_&_B_E_C_KW_IT_H
. CONSULTING GEOTECHNICAL EN.G1NEERS
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6.2.5 Alternative 4 ~ Upstream Gablon-Mastic Lin~r

The advantages of this method include flexibili ty to
resist differenti al settlement, and relati vely long

expected life with low maintenance costs.

-'-
~

l SERGENT, HAUSKINS & BECKWITH
-I S B I --'--CO-NS-U-LT-'NG-G-EO-T'E""""C-HN-IC-AL-EN""""G-'N-EE-RS

PHOENiX • AL8UOU~ROUE • SANTA FE • SALt LAKE CITY-:-,-

In Alternative 4 {Figure 24), a newly developed method
to provide impervious and flexible upstream protection
on the dam face involves placing a gabion-mastic liner
along the upstream surface. Steel wire cages are
first placed directly on the dam's upstream face and
filled with 5tones. An asphaltic mastic is then pour
ed over the wi re- stone cages; filling the voids and
forming a flexible and water tight liner.

97

at the
gabion
seeping
surface

50,000.00

70,000.00$

$

$2,731,400.00

$ 195,100.00

$3,514,275.00Total

Clay backfill 28,000 cy at
. $2.50/ cy =

Cutoff Trench (Upstream)
.Excavation 50,000 ft. at

$LOO/ft. =

3 Inch Thick Asphaltic Liner
390,200 square yards
at $7.00 square yard

Seal Coat at $0.50 per
square yard

A soil-bentonite cutoff would be placed
upstream toe of the dam, connecting wi th the
mastic liner. This would inhibit water from
under the liner through the moisture sensitive
soils under the dam.

McMicken Dam Restoration Study
M~ricopa County, Arizona
SHB Job No. E81-138
Phase II
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Estimated costs for Alternative 4 are as follows:

5 Inch Thick Steel Wire Reinforced Gabion-Mastic Up-

6.3 Stability Analysis

McMicken Dam Restoration Study
Maricopa County, Arizona
SHB Job No. E81-138
Phase II
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for model
the four

Prepared 2~: 1
Toe to Crest:

stream Liner Placed Directly Over
Existing Upstream Slope, 65 Feet Wide
9 Mile Treatment.

-'-_I[8]SI~S_ER_G_E_N_T,_H_AU,-"S_K_IN..,...S_&_B_E_C_K......W_IT_H
f, B ,l . CONSULTlN-G GEOitCHNICAL ENGIN£'~RS

PHOENIX • ALBuaIJE~aUE • SANtA FE • SALHAKE CITY-,-

Area to be Covered = 343,200 square yards
Quantity of Mastic = 40,500 tons
Mastic $46.33/ton
Mastic Preparation $9.16/ton
Mastic Transportation $7.00/ton
Tankers to Deliver Mastic $4.44!ton
Installation of Mastic $2.67/ton
Gabion Mattress Installation,
Stone and Wire $15.39 per square yard
Total $23.60 square yard
23.60 ·x 343,200 = $8,099,520.60

Static stability analyses were performed
embankment sections representing each of

.Disadvantages include high initial· cost and a higher
degree of special ty contracting than the other al ter
nati ves. The system would ul timately. be suscepti ble
to deterioration unless a cover were included.

6.3.'1 Embankment Sections Analyzed
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alternative designs considered. The embankment sec

tions, shown in Figures 25, 26 and 27, are 26 feet

high with 2:1 downstream slopes and either 2~:1 or 3:1.

t.lpstream slopes. The sections are essentially homo

geneous, underlain by approximately 5 feet of clayey

and sandy silts. The embankment soils ate compacted

on-site horrow materials. Below a depth of approxi

mately.5 feet, the· foundations soils are cemented to

a substantial degree, and have a much greater stiff

ness and strength than the overlying soils.

The four alternative embankment sections are similar,

with only the drainage details varying•. Alternative

1, shown in Figure 25, inclt.ldes a center drain below

the center of the crest. A toe drain extending

through the more permeable foundation soils to a depth

of 10 feet, is conneeted to the center drain by regu

larly spaced finger drains. The finger drains. are not

depicted in Figure 25. Alternative 2 includes a slop

ing drain along the existing downstream face of the

embankment, connected to a vertical drain extend-ing

through the more permeable foundation soils. The

downstream face, as shown in Figure 26, is stabilized

with a ·12 fobt thick granular fill.· Alternatives 3

and 4,depicted in Figure 27, do not allow drainage.

Instead, either an asphaltic liner with a 3:1 slope

(Alternative 3) or a gabion mastic liner on a 2~:1

slope (Alternative 4) is to be placed on the existing

upstream slope. In the stability analyses the

-'-
- :~: _S-.ER-c~-'NE-s~-l:_:NH_GA_G~-O~_~_IHN_N~""";€A&-LE_·~_~_:EK_E~_$I_T_H
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st~engths of these materials are not considered, with
the slopes assumed to be soil only.

6.3.2 Boundary Conditions

The effect of flooding is expected to be very short

term, and the occur'rence of flooding has a very low
frequency, thus, the development of other than sur
ficial saturated tones within the embankment is highly
unlikely. Flood waters, then,are' assumed to apply
boundary force~ only, wi th saturation and resul ting
seepage forces not considered. Phreatic surfaces are

assumed for the drains of Al ternatives 1 and 2, but
development of full hydrostatic forces is l.imi ted to
the zone of the drains.

Both the upstream and downstream slopes of the embank
ment sections were analyzed. Boundary water forces,
which tend to stabilize the upstream face, were not
considered in analyses of the upstream slope. Thus,
the safety factors computed represent nonflood condi
tions,' which are most critical for this face, if
se~pagethroughthe homogeneous part of the embankment
is not considered.

6.3.3 Embankment Strength Parameters

Resul ts of strength testing included in the original
design analysis by the U.S.' Army Corps of Engineers

•_l~~t _S_ER_G_E_NT_,_H_AU_S_K_IN_S_&_B_E_C_KW_I_TH_
1 B ~ CONSULTING GEOTECHNICAL ENGINEERS·-t - PHOENIX- ALBUQUERQUE· SANTA<FEt SALT LAKE-CITY
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(1954) indicate strength parameters of ~ = 300 and

c = 0 for both the embankment and· upper foundation

soils. Both consolidated drained triaxial shear and

direct shear tests were conducted on saturated sam

ples. However, the direct shear samples were sheared

at approximately 0.05 percent strain pe~ minute, com

pared to approximately 1. 0 percent strain per minute .

for the triaxial shear sampl~s. The degree of drain

age that occurred, .particularly in the triaxial shear

samples, is questionable, and the strength parameters

determ'ined represent neither an upper or lower hound.

Testing conducted as part of the present study was

limi ted by the quali ty of samples obtained. It was

very difficult to trim the samples due to coarse grav

elfragments. A direct shear test series on samples

of the upper foundation soils at in situ moisture con-
. 0

tents determined ~ = 29.5 and c = 290 psf. These

parameters are very similar to the earlier test re

suI ts. Resul ts of unconsolidated-undrained tests on

embankment soils at in situ moisture contents were

inconclusi ve, since only three samples were tested.

However, a cohesion value of at least 2,000 psf is

indicated.

Shear strength parameters util ized in the stabil i ty

analyses are listed in Table 6. Values listed for the

homogeneous e~bankment and the upper foundation soils

are based on the original Corps of Engineers tests

SERGENT, HAUSKINS & BECKWITH
CONSULTING GEOTECHNICAL ENGINEERS

PHOENIX·· ALBUQUERQUE· SANTA FE • SALT LAKE CITY
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TABLE 6

Shear Strength Parameters
Utilized in Stability Analyses

Saturated Moist
C Unit Weight Unit Weight

Material 00
~ pef pef

Homogeneous
Embankment 30 0 120

Upper
Foundation 30 0 110

Lower
Foundation 40 2,000 130

Granular Drain
(Alternatives
1& 2) 33 0 60 120

Downstream
Granular Fill
(Alternative 2) 35 0 135

I
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described in the previous paragraphs. A cohesion of

zero may be reasonable for saturated conditions, but

is not realistic for the compacted, desiccated soils

in the embankment. Thus, lower bound safety factors

are calculated. Strength parameters for the lower

foundation soils are assumed, but set arbitrarily high

to ensure slip circles will remain within the upper

foundations soils. Friction angles for the granular

drain and fill material are assumed, based on our

experience with similar soils, and are conservative.

6.3.4 Methods of Analysis

Static stability analyses were performed using the

computer program SSTAB1. This program was developed

by Stephen G. Wright (1974), University of Texas at

Austin, utilizing methods first introduced by E.

Spencer (1967). The Spencer-Wright method is one

which satisfies all the equations of static equili

bri urn,' grouping. thi s procedure into the same category

as the Bishop Exact method and the Morgenstern-Price

method. The difference in these approaches lies in

the methods in which the side forces on each slice

are treated. Spencer-Wright's approach assumes the

inclination of the resultant of the interslice forces

is a constant for all slices (parallel interslice

forces) .

Both circular arc and noncircular shear surfaces were

analyzed using SSTABI. Additionally, simple hand

I
_11(BjB·II_S_ER_G..;...E_N_T.-,.H_A_US_K_IN_S_&_B__EC_K_W_IT_H
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analyses of horizontal sliding blocks were made for
Alternative 1, considering the lateral thrust of water
in the chimney drains.

6.3.5 Analysis Results

The computer analyses indicate that for the boundary·
condi tions and strength parameters described in the
previous sections, the minimum safety factor is asso
ciated with an irtfinite slope type failure of either

the upstream or downstream face of the dam. The
safety factor for such a failure mode is computed as

tan 0 c
FS = tan B + :-h-Y-s.....i.::.n..,..S-c-o-s....S

where Y is the slope ·angle, B is the unit weight

of the soil and h is the depth to the sliding surface.

The first ·term represents the component related to
soil friction and the second term represents the aqdi
tional component due to cohesion. Since infinite
slope failures of the type of embankment considered

typically resul t in local sloughing of the slopes,
analyses were also made of more cri tical deep-seated

failure ~urfaces. Analysis r,esults· for each alterna
tive are discussed in the following paragraphs.

6.3.5.1 Alternative 1

For assigned strength parameters of 0 = 30 0
, c -.

I
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0, the infinite slope safety factor for the 2:1

. downstream slope is 1.15, and for the 2~:lupstream

slope is 1.44. If a minimum cohesion of 200 psf is

assumed and a: sliding surface at a depth measured

vertically of 4 feet is considered, the respective

infinite slope safety factors are increased to 2.19

and 2.65, respectively. It is likely the homoge

neous embankment soil has a cohesion· value greater·

than ZOO psf, and thus, even higher safety factors

are likely.

Typical deep-seated failure surfaces having safety

factors of approximately 1. 6 and 1. 9 for the down

stream and upstream slopes, respectively, are shown

in Figure 25. The circles extend through the upper

fouridation soils, and are tangent to the lower foun

dation stratum. Boundary water forces,as described

previously, were not considered to be acting on the

upstream face.

For Alternative l~ a simple ana1ysis can be mad~ of

the downstream section sliding along the interface

between embankment and upper foundation soils. The

driving force _is assumed to be the sum of hydrosta

tic water forces in the drain, coupled wi th the

active earth f orceof the drain material. The safe

ty factor computed is 1. 90. Computer analyses of

othernoncircular sliding surfaces indicate safety

factors greater than 2.5.

I.-l~BI. _SE_R_G_E_NT_,_HA_U_S_K...;.IN_S_&_B_E_C_KW_I_TH_
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6.3 ..5.2 Alternative 2

Analyses for the upstream section of Al ternati ve 2

are identical to those of the upstream face of

Alternative 1. For the downstream section, the

granular fill results in larger safety factors

against deep-seated circular arc failures, with an

approximate ci rti cal value of 1. 7. Because the

granular fill has a larger friction angle, 0 =
35°, the infini te slope safety factor is 1. 21.

Sliding block type analyses, considering the in-·

terface between the drain and the homogeneous

embankment zone as a potential sliding surface,

resul t in computed safety factors typically greater

than 2.0.

6.3.5.3 Alternatives 3 &4

Resul ts of analyses of the downstream section of

Alternati ves 3 and 4 are similar to those of the

downstream section of Alternativel, resulting- in

nearly the same factor of safety. The effect of

the drains included in Alternative 1 is minimal.

Similarly, resul ts of analyses of the upstream sec

tions of Alternatives 3 and 4 are nearly identical

to those of the upstream section of Alternative 2.

The upstream slope of Alternative· 3, with a 3:1

slope angle, has a slightly larger safety factor,

2.1 compared to 1.9. In neither case is the imper

meable layer directly considered in the analyses,

SERGENT, HAUSKINS & BECKWITH
CONSULTING GEOTE"CHNICAL. ENGINEERS
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6.3.6 Discussion

6.4 Analysis of Seepage Through Cracks

since the deep- sea ted fai 1ure ci rcles pass outs i de
the slope.

I
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Stability analyses indicate that all four alternatives
possess an adequate factor of safety against circular
arc type failures of the upstream and downstream
slopes. Safety factors exceed 1.5, assuming conser
vati ve strength parameters of ~ = 30 0 and c= o.
More realistic cohesion values for the homogeneous
embankment soils for the expected service condi tions
would result in. higher safety factors. Analyses of
infini te slope type failure surfaces indicate lower
factors of safety for the same strength parameters;
In these cases, however, a minimal increase in cohe
sion to 200 psf would dramatically increase the safety
factor to values in excess of 2.0. In summary, all
alternatives would possess adequate stability against
slope failures.

In order to assess flow veloci ties through cracks and
the required capacity of drains included in Alterna
tives 1 and 2, an analysis was made of the potential
seepage through existing cracks at flood stage. Direct
anaiytical solutions for flow through cracks in an
embankment dam are not available . Therefore, two inde
pendent analyses adapted from established hydraulic

McMicken Dam Restoration Study
Maricopa County, Arizona
SUB Job No. E81-138
Phase II
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6.4.1 Flow Between Parallel Plates,

The equation for flow between parallel plates is

( R, a 3 )
Q. = fl P (12].lL)
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eLl + Lz)and 9" = D.+ ~
137
coseL =

depth, D.

D a
3

Q V
feet inches ft. /sec. ft./sec. ~

50 !.i 8.36 8.02 14,700

~ 66.90 32.10 ,118,000

25 !.i 4.18 8.02 7,400

~ 33.40 32.06 58,000

where Q is the flow in ft. 3/sec., R, is the length

of flow in the vertical direction,L is the length of

flow in the horizontal direction, ].l is the viscosity

of water and a is the crack width. Assuming the di

~ensions showh in Figure 28, the flow lengths are

For' L~ '= L2 = 100 feet and e = '45 0
, ].l = 2.2

x 10- at 60 0 fahrenhei t, L = 294 feet. The pres

sure difference, fl P, is equal to the hydrostatic

head, or l1P = HY = 1435 psf. Values of Q andw
average flow velocity V = Q/aD are listed below for

various combinations of crack width, a, arid crack

principle.s were employed to provide an estimate of, the

flow.
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6.4.2 Assumed Pipe Flow

J
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assumes fully developed, incompressible
Applicability of the solution is readi

computing the Reynold's number

This analysis
laminar flow.
ly checked by

Flow through a crack can be modeled as flow through a
pipe wi th attendant frictional energy losses. If· the
crac'k is imagined as a rectangular pipe with dimen
sions equal to the crack width, a, and crack height~

D, a hydraulic diameter can be computed. It is noted
the aspect ration~ n/a, will be much larger than the
applicable upper bound value of 3. Assuming the en
ergy loss is due to friction only, the flow velocity
can be computed from

v2
hL = 2g

where p is the mass density of water. Turbulent flow·
occurs at Reynold's. numbers of approximately 1200.
Calculated values listed in the above table indicate
only very narrow, shallow cracks would fUlfill the
criteria of laminar flow. Under these .conditions,

. 3
flows of 1 or 2 ft. / sec. would be expected. Under
turbulent flow condi tions, more of the pressure head
energy· would be dissapated and flow veloci ties would
be less than indicated by this analysis.
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where hL i~ the head loss (or H in Figure 28), f is
a friction fact~r and g = 32.2 it./sec. 2. The
friction factor is dependent on the roughness, e/D.

. Assuming elD = 0.05, a value off = 0.072 is esti
mated. The length of flow, L, i~ approximately L +

D, where L is the horizontal flow length. Values of
Q and V for various combinations of crack width, a,
and crack depth, D, are as follows:

D a
3
Q V

feet inches ft. Isec. ft./sec.

50 ~ 1. 65 1.59

~ 4.64 2.23

25 ~ 0.86 1. 65

~ 2.41 2.31

These values are considerably less than those computed

assuming flow between parallel plates. The analysis
again assumes incompressible laminar flow, which com
puted Reynold's numbers indicate is more nearly met in
this case. However, the high aspect ratios likely
invalidate the analysis. If the analysis is modified
to consider many circular pipes, thus eliminating the
high aspect ratio, lower flows are computed, but only
slightly lower velocities.

6.4.3 Summary

Nei ther of the preceeding analyses is strictly cor
rect. However, it appears the solution for flow

_1-
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be~ween parallel plates provides an upper bound eSti

mate, and the solution for pipe flow provides a lower

bound estimate for seepage through a crack. A best

estimate of flow through a ~ inch crack extending to

a depth of 50 feet is S ft. 3/sec. withC;l velocity

of S It.1 sec. Increasing the crack width to ~ inch

incr~ases the flow by a factor of 5 or more.

The toe drain for Alternative 1 forces flow through

the cemented soils. The analysis suggest that

veloci ties of flow through cracks would be below the

maximum nonscouring velocities for these soils.

6.5 Inspection &Maintenance Schedule

The inspection and maintenance schedule gi ven below is

a general outline applicable to the alternative

~pproachto repairs.

1. A yearly survey of the crest elevation monu
ments and surface profile as well as the:
N.G.S.survey line monuments should be taken.
The resul ts should be carefully compared wi th
existing survey information to help. detect
areas of subsidence settlement as well" as any
further collapse settlements.

z. A quarterly visual inspection of the upstream,
crest and ,downstream faces of the dam, with
observations- made similar to and compared with
the SHB visual field log.

3. Careful monitoring and inspection of the dam
should be continuously maintained any time
water is impounded behind the structure. A

I-[~~J _S_ER_G_E_NT_,_H_AU_S_K_IN_S-'&_B_E_C.....KW_'__T.....H
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cTest elevation survey should be made ap
proximately one month after any significant
retention occurs, and any areas of signifi
cant settlement should be carefully inspected
for surface cracking. Significant retention
could be considered more than 6 feet ofwate.r
temporarily stored behind the dam, or continu
ous outflow through the controlled outlet in
excess of 24 hours. Any local i zed areas of
settlement should be trenched and flooded in
a search for cracks.

4. Embankment crest should have a carefully fin
ished surface which is graded to drain and
restricted from vehicle travel except for
inspection or repair vehicles. This will fa
cilitate visual observation of new embankment
cTacking. Any areas of observed cracking
should be trenched wi th the shallow 6 inch
wide by [).8 inch deep exploration trench, and

. floode'cd_cpto open any new cracks which might
not 0(~broken the surface. Any cracks found
in tne dam should be grouted completely full
with a bentonite cement grout. '

5. To alert the Flood Control District to any
retention behind the dam, an automatic alarm
should be installed. This alarm should be
tested periodically to insure proper function
ing.

6. The geotextiles should be tested every 5 years
to check for deterioration. Five samples
should be tested for grab tensile strength,
ASTM Dl682, and elongation to break, ASTM
Dl682.

1. Ground reconnaissance of the Fenne Knoll
Fi ssures should be performed at 6 month in
terval s. Thi s reconnai ssance should include
a careful surveying of the total length of
the fissures to monitor theii possible growth
and encroachment upon McMickenDam.

-'-1[8J1-1 . '.B·l--CO-N-SU-LT-'N-G-GE-OT""'EC-H""'N'-C"'-LE-N-GI-NE-ER-S~
PHOENIX ·,ALBUQUERQUE· SANTA FE· SALT 'LAKE CITY-1-

117



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

McMicken Dam Restoration Study
Maricopa County, Arizona
SHB Job No. E81-l38
Phase II

8. Monitoring of possible earth fissuring within
1,000 feet of the dam should be performed
llsin'g low-sun,..angle aerial photography. This
reconnaissance should be performed 3 years
after completion of repairs. .

Based on the resul ts of thi s survey, further
photographic monitoring should be planned.
To ensure photographic coverage of the area
to be monitored, the following aspects need
to be taken into consideration: Al titude of
camera above mean terrain (AMT}, film format,
lense length, overlap necessary for stereo
viewing, air speed versus frequency of photos,
and sun azimuth.

9. Any surface fissuring caused by subsidence
discovered within 200 feet upstream of the
centerline of the dam should be carefully
trenched and followed towards the dam to a
depth of 12 feet. Any fissure which extends
wi thin 100 feet upstream of the dam should be
excavated to a depth of 12 feet, flooded with
water to open the. fissure as much as possi
ble, arid grouted full with a bentonite cement
grout. The trench should be 'backfilled wi th
a low plasticity clay fill at 95 percent
standard proctor. The location of the fissure
should be noted and closely inspected during
the quarterly visual inspection of the dam,
for a reopening of the fissure which would
necessitate further remedial grouting.

Fissuring discovered downstream of the dam
should be grouted closed. wi thin 50 feet of
the downstream toe of the embankment, care
fully located, and visually inspected fdr

. reopening at quarterly intervals.

As wa's performed for this study, photography
should be taken at a scale of 1,: 3,000. Thi s
scale will provide a lateral coverage of 2,250
feet, and a 1,000 feet of coverage on either

SERGENT, HAUSKINS & BECKWITH
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si de of the dam wi th a safety mar gi n bui 1 t
in. To produce the proper shading and/or
highlighting effect ort the possible earth
fissures, the photographs should be taken
when the sun is at an azimuth of between 80

and 25 0 above the horizon. Phot:ography
should be performed in the afternoon, since
the shadows would be accentuated be.st in the
afternoon due to· the slope direction of the
ground surface.

Lineament analysis of the aerial photography
should be performed by two independent ob
servers, with possible and probable fissuring
being recorded on permanent acrylic overlays.
These overlays can then be compared to the
current set of photographic overlays, which
w~re developed for this study, and future
photographic overlays. In this way, it can be
determined if there is an increase in the
number of, or magni tude of recorded linea
tions.
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OB NO. E81-138 DATE 11-9-81
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GROUND WATER
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I
5 ~ note: considerable gravel & cobblesL_. below 3%'

-_._---. ------ .., __.. . .:.c:'-'--:::::-~:- ..__ -_:::-::::c~-:=:::':::~::.:·_:::·c:c=_,:c·=c::::::c _. :::::·cc.:-::c:c:-:,:,::::c:::-.-. -:::.:::=:C:::C::==

I Backhoe refused at 4'

I
I
I ,'--Station 56+00 1300' .downs tream of <t

'--'---

I
SAMPLE TYPE
B ."-- Undisturbed Block Sample
D - Disturbed Bulk Sample

SERGENT, HAUSKINS &BECKWITH A _2
CONSULTING SOIL AND FOUNOATION ENGINEERS

PHOENIX. ALBUQUERQUE. SANTA FE



TP 3LOG OF TEST PIT NOPROJECT ~~--=..:M:.=c=-M::.::i:..::c::..:k.=..:e~n=--.:D::...a:::::m::: __~R..e_...,S.t~.o~.r_.~a~t._ .i_o._n,".~St_u_.d_.]y

lOB NO.

. -
E8l-l38 . DATE 11-9-81

Backhoe Type Case saoc
GROUND WATER

I
c:§: DEPTH HOUR DATE Location ';\"See Below

;; .!~ 1355.0'"
co c none Elevation0> 0. 815 =0u. >- 0'-

".s e t- O>- "'-:;;
0> " -c

~]
U.S.G.S. Topo Map.<:: ':2 :>" Datuma. 0. ii. ii. t;u

I
"'e> ~ E ·0 "-0>. -0 '" ~~0 e> .... '" '" ::>u REMARKS VISUAL CLASSIFICATION

()...

~ dry SILTY CLAY, some sand, moderately to

I ~
weakly cemented, medium plasticity,

,.., .. brownvL

I 5~!
. 0 0

~ -
0

SILTY° 0
0 dry SAND, some gravel, predomi-

~,.

I
0 o 0 ~ nantly well graded, nonpla.stic to
0 0

01'1

0 low plasticity, brown0 0

10 ° .

I Stopped hac:khoe at 10'
- f--- -.---'--".'-'---""

I
I "'--Station 209+00, 900' upstream of <t
~

A-3

TP-4

CONSULTING 'SO"IL AND FOUNOATION ENGIN"EERS
F'HOENIX • ALBUQUEROUE • SANTA FE

SERGENT, HAUSKINS & BECKWITH

LOG OF TEST PIT NO

SAMPLE TYPE
B - Undisturbed Block Sample
D - Disturbed Bulk Sample

I
.

)ATE 11-9-81
Backhoe Type Case 580C

GROUND WATER

I
c:§: D.EPTH HOUR DATE Location '. ,;'--See Below

;; .!~ 1364.0'"
co c none Elevation0> 0. -815 ==0u. >- 0'-

.S G t- O>- "'-:;;

" 0> -c "C'~ U.S.G.S. Topo Map
.<:: :c :>0> Datuma. 0. ii. ii. t;u .!';;

E E -~"'e> '0 '- 'c~

I
0> -0 '" '" .~~0 e> .... '" '" ::>u REMARKS VISUAL CLASSIFICATION

0

~
slightly SILTY CLAY, some sand, weakly ce-

I
moist to mented, medium plasticity, brown

~
toT dry

5

I 0
... ......_--_.

0 0 slightly SILTY SAND, gravel & silty-0 some
~ ~ ~

_..
moist to sandy clay in lenses, predominantly'::>1'1

0 0 dry well graded, low plasticity, brown

I
0

0ln 0

10I~ slightly SILTY CLAY, some clayey-silty sand
CL~. moist to in lenses, weakly to moderately ce-

I ~ dry mented, medium plasticity, brown

" note: highly lenticular
-"-'-."

I 15
Stopped backhoe at 12'

"'--Station 198+00 1900' upstream of <tI
I



TP 5LOG OF TEST PIT NOPROJECT __-----".M=c=M.=..,i.....c.....k=e...n..... ,b_~a.m...R6~~e__s"t._,o~r,~ .a_t~~~·o~nu, "~S,t~.u~.d~.y),' '

I OB NO.

. ..-

E81-138 DATE 11-9-81
Backhoe Type Case 580C

GROUND WATER

I
c~ DEPTH HOUR DATE Location *See Below

Gi
.!~ 1342.0'"
co c none Elevation" 0. 815 =0... >- 0".;:

.!: ~ to- ,,~ "'''' U.S.G.S. Topo Map.. "
~c

]~..c :t: ::>" I Datum
0. 0. Ii Ii t;u

I
~g E E '0 ... ·c..!" '" '" :E.t0 Cl .... '" '" ::>u REMARKS VISUAL CLASSIFICATION

0

~
slightly SILTY. CLAY, some to considerable

I moist to sand, weakly to moderately cemented,
CL dry medium plasticity, brown

I 5
~/

" ---0
0

0

0 0 slightly SILTY SAND, some to considerable, 0
0 0 moist to gravel in lenses, predominantly
0 o 0

,,0 o 0 dry well graded, low plasticity to

I
0 SM0 0 nonp1astic, brown0

o 0 0

10 0 0
0

0 0
0

I
0 0

. - -
_.~---

Stopped backhoe at 12'

I 15·

I~
""Station 302+50. 250' downstream of t

TP-6

_l_-:lX1~ _S--~o-~G-SUE-L~_'NT_G's-~-,~_~N-~K_F~-~-~-A~-,O-~E_E:-G~-N~-E~-~H- A- 4
, ~HOENJX • ALBUQUEROUE • SANTA FE-,-

LOG OF TEST PIT NO

SAMPLE TYPE
B - Undisturbed Block Sample
D - Disturbed Bulk Sample

I
.

PATE 11-9-81
580CBackhoe Type Case

GROUND WATER
c~ DEPTH HOUR DATE Location ~""See Below

I
,,>-

Gi "
co c none Elevation 1342.0'

" 0. 815 ::0... >- 0:,=

.!: ~ to- ,,~ "''''
" "

~c ]~ U.S.G.S. Topo Map
..c :t: Ii Ii ::>" Datum
0. 0. t;u .- ~

"' .. E E '0 ... -~

I " ~o '" '" :E.t 'c~ .
,0 ' Cl ... '" '" ::>u REMARKS VISUAL CLASSIFICATION

0

~
slightly SILTY CLAY, considerable sand in

I
moist to lenses, weakly cemented, medium
dry to low plasticity, brown

~5 ,.,T

I
'V.....

~I 10 ...--------- --"-'---- -~------_.-.__._.... _.

I Stopped backhoe 10'at

I
downstream of <t"<Station 322+50, 270'

I
I



TP-7LOG OF TEST PIT NOPROJECT __~M=c=M=i"-,c....,k=e=n~=D-",a~m,------=,R,-,,e~s~t::c:o~r~a=-t=-~=-·o~n~~S....'::t~u~d~y,--_108 NO. E81-138
.

DATE 11-9-81
Backhoe Type Case 580C

GROUND. WATER

I
~~.

DEPTH HOUR DATE Location . "'~See Belowli,.,
.~ co c: none 1327.0'" " Elevation" c. 8() ='0u. .,., 0'-

.!: ;; I- ,,~

U')-;o
u

]~. U.S.C.S. Topo Map1: '" "
~c:

I Datum..c: 0. 0. ""C. 0. t;u ~~

I
"'0> E E '0 I- 'c..!!:!" ~o '" '" :;:~0 e> ... '" '" ::>u REMARKS VISUAL CLASSIFICATION

0

~
slightly SANDY CLAY, considerable silt, small

I moist to amount of gravel, occasionally weak-
dry ly cemented, medium to low plastic-

~
ity, brown

I 5 ~~.

highly stratified.V.L.I note:

~I 10 '/// ----

I Stopped backhoe at 10'
- . -_._- .

I
I 1~Station 336+00, 1900' downstream of ¢.

TP-8'LOG OF TEST PIT NO

I
.

MTE 11-9-81
Backhoe Type Case 580C

GROUND WATER

I
1:~ DEPTH HOUR DATE Location ~"'See Below",.,

;;
" co c: none Elevation 1326.0'" 0. 0 ... :=0

u. ,., Uo 0:;:

.!: ;; I- ,,~ "'''' U.S.C.S. Topo Mapu ~c: -g~..c: 1: '" " -5"t3 Datum
c. 0. 0. 0.' .- w

"'0> E E '0 I-
... w

I " ~o '" '" :;:.~
·c..!!i! .

0 e> .... '" '" ::>u REMARKS VISUAL CLASSIFICATION

0

~
slightly SANDY, SILTY CLAY, trace of gravel,

I
moist to weakly cemented, medium to low plas-

~
dry ticity, brown

note: highly stratified

I 5

~
CL

~I 10
..- - - -y." .--

I Stopped backhoe at 11'

I 15

1~Out1et channel Station 37+00,

I
400' downstream of et

~

I
SAMPLE TYPE ,
B - Undisturbed Block Sample
D- Disturbed Bulk Sample

I

-:l>fj: _S-~OR-N~-U~-~-N:-'~""o,A_.~-N~-~-~~-~-O'&-TOO-~-~N-~K_'N~-E~-~_H A- 5
F>HOENIX • ALBUQUERQUE. SANTA FE

-t-



VISUAL CLASSIFICATION

LOG OF TEST PIT NO. T..::....P:.-.-c..:..9 _

Backhoe Type_--,-__Am__' ,_e_r_i__c_a_n_3_5_A_' _

Location;_, ";'~(S::.:e::.:e::.:....:B:::.,e=l.::::o..:.:w _

Elevation__-'--'-----=1.::::3-=2:.::::2:....:.....::0:-' _
Datum U. S.,G. S. ropo Map

SILTY CLAY, weakly cemented, low to
medium plasticity, brown

GROUND WATER,

none

REMARKS

DEPTH HOUR DATE

slightly
moist to
dry

11-11-81E8l-138 . DATE

I 0 ~-«--r~<--+D-2+--(;--1:::..

I 5.///~
~ slightly SILTY CLAY, some sand, strongly ce~

" ~~~__-+__~4\moist to. mented, low to medium plasticity,
\dry . light brown

I .. ~ Ls-l-i-g-:.h-t-l-y----+--S-I·..::.L-T-Y-S-A-N',-n-&-GRA-VEL, some cobbl;~-,----l

.10 •• GM ,moist to predominantly well graded, nonplas-
• , dry tic, light brownI '., HH

1
-:8--l .

1
__--lf ~ght 1y SILTY SAND, pre'-d"'-o-m-i-n-a--n-t-l'-y-~~ 11-------'

., t/~;i~t to graded, weakly to moderately cement-

I 15;0, ~ 11ry ed, nonpla:t~~, ~:o~__..:~ l~~~~_~.~~~~~__.__.

; 0 0 0 f/
o~o SM Stopped backhoe at 21'

I 20 ~ 0 ~ -;'--Station 54+00, 1200' downstream of <t-
0

0
0

PROJECT __---"-'M=c=M=i=-.:c:::..:k=e:::..:n=-D=-=am~'.::::..R:..::e:..::s~t:..::o:..::r:..::a=_t=_l.=_·o=-n--=--=S~t_u::"_d--y./

I OB NO.

VISUAL CLASSIFICATION

Backhoe Type__----'A:.=m~,,~e-=-r_"":i~c~a~n~3~5~A~'_____-.:..
Location~ ";'(~S::..::e::.:e::.:'-=B:::.,e=l.::.ow..:.:....- _
Elevation_---.--- l_3_3_0_._0_' _

Datum 'U. S. G.S. Topo Map

LOG OF TEST PIT NO.__--=T-=-:P_-=-lO~__

none

GROUND WATER

REMARKS

DEPTH HOUR DATE

c
=0
0'-

eIl1ii

]~
-~°c.!2
=>u

"Q,

,?:
.,,! QJ

Q, 0.
E E.. ..

ell ell

11-11-81I~ATE

I ~
""I !

o ~/I-'\\l--,J+-='~R-t'-----~n~T---I slightly SILTY CLAY, low plasticity, light

I
II£Z1/;;-,/r/-tV\~t_u__l--t--v.L.I-j~m~o~i~s~t=------..J_~b~r~o~wn~'__t_o, b_r_own "" ,,, .__,. --l•,~~~=:===:===~ slightly SILTY SAND & GRAVEL, predominantly

, n~K moist to well graded, weakly cemented in

I 5, It'H-H---+----l-----1 dry places, nonplastic to, low plasticity,
tan to brown

4. ~ ifslighti-y-----+--SILTY·-SAN-i)-"-~~~~--~l~~~~--~·~;;d·~-_·p~'~-~-·-,,·-

I I~ 0 0 u. moist to dominantly fine to medium, weakly
lQ ~ ~ ~ dry cemented, nonplastic to low plastic-

: ~ : SM r- ~ _+_-i-t...:..y--,-.tan to brown , _

I ~ 0: slightly CLAYEY SAND, some sil ty sand &
n 01" r-t=:t:==t===V moist to silty & sandy clay, predominantly

I l51
14?'looo:ooP%:Ooo::oo. I '\l-J+-=D-+--'--'---+---'---~-1 dry fine to medium, weakly cemented, lowI~r-'I plasticity, tan to brown

.iio
o
1I-/--I\,f---l----"--l-_S_c_,Hj/rr========F::::d::S=t=o=p=p=e=d::::--=b=a~c~khoeat 20' - "'-=

1~~1{~O~%~o'~~~n=='~::::!:==!::::::=-=YII--__--_-----l'-k:::s.=.t~a.=.t-=i~o~n49+50, 900' downstream of' <t.

I
SAMPLE TYPE
B - Undisturbed Block Sample

. D - Disturbed Bulk Sample
SERGENT, HAUSKINS & BECKWITH A _6

CONSULTING SOIL "NO FOUNO,A.TfON ENGINEERS
PHOENIX. ALBUQUERQUE. SA.NTA FE



Map

_VISUAL CLASSIFICATION

Datum

LOG OF TEST PIT NO. T.=....cP-'----=l:..::lo..-__

Backhoe Type_--A:......m=..::..e_r_i,:......c:......a..::..n:.......-=3:.....:5:......A ___

Location ·k......S<...>e=e"'---'B"'-e==.l-"'-o--""w ~

Elevation__- __--=1=3..=3...=0:........-:;0:......' _
U.S.G.S. Topo

Stopped backhoe at 13'

SILTY CLAY, some sand, weakly to
moderately cemented, low to medium
plasticity, light brown to brown

none

GROUND WATER

REMARKS

DEPTH HOUR DATE

slightly
moist

DATE __1-,:",1_-_1_l_-_8_l~ _

c~
a>'"

a> Eo c
c. 81; :=0,.. 0:'=.... a>-

Vl- ..

a> a> ~c

]~0. 0. :>a>
tiu

E E '0 "- 'co!!!.. ..
~~Vl Vl =>u

E81.-l38
PROJECT ~_~M=-=c~M==i~co:..::kc.:.:e:::.:n~--:D=-a=m=:....:._.::.:R::::e::::s:...:t:.::o:...:r:.::a::..:t::..:l::..:· o::..:n:..::_-.:::.S.:::t.:::u:.::d".d..Y_

108 NO.

'1 -~ B
~ ~g. tOC»

I c 0~~!X+=-D-+---",--,2--j----.--"""--\

I ~~~CL
1 5 h'JY~h"/iI"'+-+--+--+---l-S-l-i-g-h-t-l-y---l--S-A-N-D-y-,-G-RA-V--E-L--L-Y-C-r:~Y-&-C-L-A-Y-E~-;'A~D &

~~h f--+---+---'-t~;-'-T'--I moist to GRAVEL, some silty clay lenses, pre-

1
~f--+---+-~-'-t-t,,-,rr,~,,----f dry dominantly well graded sand, weakly
Y'b ~,., -- to moderately cemented, low plastic-

I 10 ~f---+-+'---+-"-'-_"-'--t- ity, light brown .

I 15

1 *Station 49+50 700' downstream of ~
I-~---'------'-'-'------'-------:-------'--=-=-~~=-====-~I

LOG OF TEST PIT NO.T__ P__ -12

IPATE 11-20-81
Backhoe Type Case 58GC

GROUND WATER
c~ DEPTH HOUR DATE Location '''"See Below

1 t !~

1182.0'a> co c none Elevationa> c. 80 :=0
u. ,.. 0'-

.!: -;;; .... a>_ Vl1ii

U.S.G.S. Topo Mapu

" a> ~c -g~.r. :<: 0. 0. :>" Datumc. ~u
._ 0

ii. E E ~."".. c> '0 ... .- ..

I
a> ~o .. ..

~~
c-o e> .... Vl Vl =>u REMARKS VISUAL CLASSIFICATION

°~
moist SILTY CLAY, considerable fine to

I
medium sand, weakly to strongly

~
cemented, medium to high plastic-
ity, brown

5
CL

I ~I --_.,

to
Stopped backhoe at 9'

~
I~

·'''"NE% NE% Sl.J% Section 2, T2N, RllAT

I
SAMPLE TYPE
B - Undisturbed Block Sample
D - Disturbed Bulk Sample

SERGENT, HAUSKINS& BECKWITH A _7
CONSULTING SOIL AND FOUNDATION ENGINEERS

PHOENIX. ALBUQUERQUE. SA.NTA FE



TP 13LOG OF TEST PIT NOPROJECT __---.-"-M=c=M=i"'-'c"'-'k"'-'e=n~""_D_'::':a~m'___"::R~e~s~t~o~r~a~t~l=.:·o~n~.!::!.S.:.'::t.:.'::u~d':...lY:-"

lOB NO.
. -

E81-l38 DATE 11-20-81
Backhoe Type Case s80C

GROUND WATER

I
. c~ DEPTH HOUR DATE Location "kSee Below

",..
Qj

" co <:
Elevation 1184.0'" c. 8"0 :=0 noneII. ,.. o+:

.S ;;; .... ,,~ "' ..u

" "
~<:

]~ U.S.G.S. Topo Map.t:. :c "li "li :>" Datum
Q. c. t;u

~g E E '0 ... .....

I " .. ..
:E~

"c~c l' ... '" '" ::lU REMARKS VISUAL CLASSIFICATION

0

% some fine sand,moist SILTY CLAY, weakly

I ~
to moderately cemented, occasionally
strongly cemented, medium plasticity,
brown

I 5

~
CL note: some very strongly cemented

nodules at about 6'

~
note: very moist to nearly satu-

I rated in fissure.

10
"///

I IL// IX D CL SILTY CLAY, weakly to moderately
1\

very moist
---_.._..

1\
cemented, some cementation forming

I sand sized grains, medium plastic-
15 ity, greenish-brown-- .--.... .- - - .- .- - - -.

Stopped backhoe at 12'

I ";~NW3z; NE3z; SW3z; Section 2, T2N, RUJ
I----'-

LOG OF TEST PIT NO.T._P.. -1_.4.

IDATE 11-20-81
Backhoe Type Case s80C

GROUND WATER
c~ DEPTH HOUR DATE Location 1--S e e Below

I
",..

;;
" co <: none Elevation 1186.0'" c. 80

::0
II. ,.. 0'·

.; ;;; .... ,,~
",10

U.S.G.S. Mapu ". "
~<: -o~ Topo

.t:. :c "li "li :>" ".. Datum
Q. c. t;u .. '"

.. Ol· E E ··0 ... ~~

I " ~o ... ...
:E~

..
c l' ... V) '" ::lU REMARKS VISUAL CLASSIFICATION

0

~
slightly SILTY CLAY, small amount of sand,

I
moist to medium plasticity, light brown

~
dry desiccated 0 to 2'note:

5. note: weakly to moderately cemented

I ~
roT below 2 ,.
v .....

I ~10

I
~ -

15 Stopped backhoe at 12'

I
I

";~SW3z; NE3z; SH3z; Section 2 , T2N, RUJ
I-

I
SAMPLE TYPE
B - Undisturbed Block Sample
D - Disturbed Bulk Sample

SERGENT, HAUSKINS & BECKWITH A ... 8
CONSULTING. SOIL .... ND FOUNDATION ENGINEERS

PHOENIX.· ALBUQUEROUE .. SANTA FE



A-9

I
I
I
I

I
I
I
I

I

I
I

TP-l: Earth fissure visi
ble for the bottom 1.5 feet
in a 4.5 feet deep trench.

FENNE KNOLL FISSURES

)

~<--~Typical surface expression

McMicken Dam Restoration Study
Maricopa County, Arizona
SHB Job No. E8l~138

I

_:~: _S_E-~-'"~-N-~-~L-:-:N-~-~-~-o~-~-c~-~-~-A&-L-E~-~-,C-NF._~_:_I_T_H
PHOENIX' ALBUQUERQUE' SANTA FE • SALT LAKE CITY-,-



I
I
I
I
I
I
I
I

I
I
I

I

TP-10: 14 feet deep in trench.
Fissure opens to about 2 feet
wide. Filled with coarse,
loose sand.

FENNE KNOLL FISSURES

)

TP-9: Typical subsurface ex
~ pression of earth fissure.

McMicken Dam Restoration Study
Maricopa County, Arizona
SHB Job No. E8l-138

-'-I~I SERGENT, HAUSKINS &BECKWITH
-1# B I A-10

CONSULTING GEOTECHNICAL ENGINEERS

PHOENIX' ALBUQUERQUE' SANTA FE • SALT LAKE CITY-,-



I

Inter ect·on of fis
sure (right to left)
and drainage (top to
bottom).

I
I
I

EARTH FISSURES LOCATEDI EAST OF LUKE A.F.B.

I
I
I
I

I
I
I

Typical surface expres
sion of fissure.

McMicken Dam Restoration Study
Maricopa County, Arizona
SHB Job No. E81-138

I

I[RJ- -I SERGENT, HAUSKINS &BECKWITH
_' s # A~llj # B ~ --C-O-NS-U-LT-'N-G-G-EO-T-EC-H-N.-'C-'L-E-NG-'-NE-.E-RS--

PHOENIX' ALBUOUEROUE' SANTA FE' SALT LAKE CITY-,-
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IlX11 SERGENT. HAUSKINS & BECKWITH
-\ # B I CONSULTING GEOTECHNICAL ENGINEERS

_ _ PHOENIX. ALBUQUERQUE. SANTA FE
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1
I
I
I
I
I

TEST DRILLING EQUIPMENT & PROCEDURES

Drilling Equipment Truck-mounted CME-55 drill rigs powered with 4 or 6
cylinder Ford industrial engines are used in advancing test borings. The
4 cylinder and 6 cylinder engines are capable of delivering about 4,350
and 6,500 foot/pounds torque to the drill spindle, respectively. The
spindle is advanced with twi~ hydraulic ramS capable of exerting 12,000
pounds downward force. Drilling through soil or softer rock is performed
with 6 1/2 O.D., 3 1/4 LD. hollow stem auger or 4 1/2 inch continuous
flight auger. Carbide insert teeth are normally used on the auger bits
so they can often penetrate rock or very strongly cemented soils which
require blasting or very heavy equipment for excavation. Where refusal
is experienced in auger drilling, the holes are sometimes advanced with
tricone gear bits and NX rods using water' or air as a drilling fluid.
Where auger and tricone gear bits cannot be used to advance the hole due'
to cobbles or caving conditions, the ODEX (overburden drilling with the
eccentric method) is used. A percussion down-the-hole hammer underr,eams
the hole and 5 inch steel casing is introduced into the hole during drill
ing. The drill bit is eccentric and can be removed from the center of
the' casing to allow sampling of the material below the bit penetration
depth.

Sampling Procedures Dynamically driven tube samples are usually obtained
at selected intervals in the borings' by the ASTM D1586 procedure. In
many cases, 2" O.D., 1 3/8" LD. samplers are used to obtain the standard
penetration resistance. "Undisturbed" samples of firmer soils are often
obtained with 3" O.D. samplers lined with 2.42" LD. brass rings. The
driving energy is generally recorded as the number of blows of a 140 pound
30 inch free fall drop hammer required to advance the samplers in 6 inch
increments. However, in stratified soils, driving resistance is sometimes
recorded in 2 or 3 inch increments so that soil changes and the presence
of scattered gravel or cemented layers can be readily detected and the
realistic penetration values obtained for consideration in design. These
values are expressed in blows per foot on the logs. "Undisturbed" sam
pling 0.£ softer soils is sometimes performed with thin walled Shelby tubes
(ASTM D1587). Where samples of rock are required, they are obtained by NX
diamond core drilling (ASTM D2ll3). Tube samples are labeled and placed
in watertight containers to maintain field moisture contents for testing.
When necessary for testing, larger bulk samples are taken from auger cutt
ings.

Continuous Penetration Tests Continuous penetration tests are performed
by driving a 2" O.D. blunt nosed penetrometer adj acent to or in the bot
tom of borings. The penetrometer is attached to 1 5/8" O.D. drill rods
to provide clearance to minimize side friction so that penetration values
are as nearly as possible a measure of end resistance. Penetration values
are recorded as the number of blows of a 140 pound 30 inch free fall drop
hammer required to advance the penetrometer in one foot increments or
less.

Boring Records Drilling operations are directed by our field engineer or
geologist who examines soil recovery and prepares boring logs. Soils are
visually classified in acCordance with the Unified Soil' Classification
System (ASTM D2487) with appropriate group symbols being shown on the
logs. .

-'-
- :~: --S_E"';~-~-NE-s~-LT_T:-N~_A_G~-O-:E-~-~~-~-CA-~-EB_NG_~C_NE_~_:_IT_H_

~..!:J PHOENIX. ALBUQUERQUE. SANTA FE. SALT LAKE C!TY-,- B-1



UNIFIED SOIL CLASSIFICATION SYSTEM ,1

Well graded sands, gravelly sands•

TYPICAL NAMES

Well qraded ~ravels, gravel-sand mixtures,
or sand-gravel-cobble mixtures.

Silty gravels, gravel-sand-silt mixtures.

Clayey gravels, gravel-sand-clay mixtures.

Si Ity sands. sand-si It mixtures.

Poorly graded gravels, gravel-sand mix,
tures, or sand-gravel-cobble mixtures.

Clayey sands, sand-clay mixtures.

Poorly graded sands. gravelly sands.

Inorganic silts, micaceous or diatoma
ceous silty soils, elastic silts.

Inorganic clays of high plasticity, fat
clays. sandy clays of high plasticity.

GP

SC

GC

GM

SM

SP

GW

CH'

MH

SW

GROUP
SYMBOL

, ,1..
I

(J" ·:O.k·•.-.(J.i:~
:'c;)':~'A
~::r.:.':\..1'" .:v ••

k>RAPHIC
SYMBOL

bOo 0
p 0 0 0

o 0 '0

Ie ••• ,
• • • •

Ie ••• ,

1o 00 0c
00 00

1000 00

limits plot above
"A" line & hatched zone

on plasticity chart

limits plot below
"A" line & hatched zone

on plasticity chart

limits plot below
"A" line & hatched zone

on plasticity chart

Limits plot above
"A" line & hatched zone

on plasticity chart

SILTS OF HIGH PLASTICITY

(Liquid Limit More Than 50)

CLEAN SANDS

(Less than 5% passes No. 200 seive)

MAJOR DIVISIONS

CLEAN GRAVELS

(Less than 5% passes No. 200 sieve)

GRAVELS WITH
FINES

(More than 12 %
passes No. 200 sieve)

SANDS WITH
FINES

(More than 12 % !lasses
No. 200 sieve)

GIGi'
ell>
.. GI
(11'-
oell
0.".

00
(I) ~2

O~eIl
2 ltlGl
«cell
(l)t1l Cll

.c::(11
.. 0.
GlC.. 0
0'-:Zo
-~...

Gi'
GI~eIl._
lii ell
0""
U •

(1) ... 0
irl 02
> ell ell
.... eIlGl... GI ell
a:-eIl
e,,"(11

00.

"cf..c::g.g
-u

(II.....

~...J zo~ SILTS OF LOW PLASTICITY TIl I I I_ ML Inorganic si Its, c ayey si Its with sight
ll!<ll"'zu:J: I I I I I t" 'to (liquid limit Less Than 50) pas ICI y.

~ b~"'~1----------------------l.4nJ-........I---~I_--'---------------__1::! cr...J~u

(I) ~~~~
~ h~
...J

~ ~li: CLAYS OF LOW PLASTICITY /~~/ Inorganic clays of low to medium plas-
Iil<ll"'~ '//// CL ticity. gravelly clays, sandy clays, silty

~ ~~2~ (Liquid limit Less Than 50) ~/ / clays, lean clays.
« ...J:::;ct: 1----------------------~H~~--~I_---------------__1

c3 ~~~~ CLAYS OF HIGH PLASTICITY Y"~
~ ~;r (Liquid Limit More Than 50) W"h

Soils are visually classified by the Unified Soil Classification system on the boring logs presented in this report.
Grain-size analysis and Atterberg Limits Tests are often performed on selected samples to aid in classification.
The classification system is briefly outl ined on this chart. For a more detai led description of the system, see "The
Unified Soil Classification System" Corp of Engineers, US Army Technical Memorandum No. 3-357 (Revised April
1960) or ASTM Designation: D2487-66T.

I

I

I

I

I

I
I

I

I

I
I

I

I
NOTE: Coarse grained soils with between 5% & 12% passing the No. 200 sieve and fine grained soils with limits

plotting in the hatched zone on the plasticity chart to have double symbol.

DEFINITIONS OF SOIL FRACTIONS

I
I
I
I
I

PLASTICITY CHART

501----+---+-+---+----j1--+---+-----11--.,..f'1/=--------l

~ CH ./V
~ 40+--+--+--+--+--+----+----1--,.L-II--l----l
;::: ./f/\-I-- A LINE
!:: 301--+--+--+---+--+--b"L./':"'-+---+---+---l

~ CL ~ MH
::; 20 t---t--+------il----t---:?"'t------ir---=-::.:..:.t--+------i----!

0.. CL-ML-t7 ./V
101--1-----l+--+""7"'-:.......+-----J--+--+--+---+----j

~WVML
°O'--":----'£......--l.--I.---L--L--L..---I..--.....l------J

10 20 30 40 50 60 70 80 90 100

LIQUID LIMIT

SOIL COMPONENT

Cobbles
Gravel

Coarse gravel
Fine gravel

Sand
Coarse
Medium
Fine

Fines (silt or clay)

I PARTICLE size RANGE

Above 3 in.
3 in. to No.4 sieve
3 in. to * in.* in. to No.4 sieve
No.4 to No. 200
No.4 to No. 10
No. 10 to No. 40
No. 40 to No. 200
Below No. 200 sieve

I SERGENT, HAUSKINS & BECKWITH B-2
CONSULTING GEOTECHNICAL ENGINEERS
PHOENIX. ALBUQUERQUE. SANTA FE



2. Relative Consistency. Terms for description of clays
which are saturated or near saturation.

TERMINOLOGY USED TO DESCRIBE THE.RELATIVE DENSITY,
CONSISTENCY OR FIRMNESS OF SOILS

The terminology used on the boring logs to describe the
relative density, consistency or firmness of soils relative
to the standard penetration resistance is presented below.
The standard penetration resistance eN) in blows per foot is
obtained by the ASTM D1586 procedure using 2" O.D., 1 3/8"
I.D. samplers.

B-3

Remarks

CONSULTING GEOTECHNIC.AL ENGINEERS
PHOENIX _ALBUQUERQUE. SANTA FE

SERGENT, HAUSKINS & BECKWITH

Relative Firmness
Very soft
Soft
Moderately firm
Firm
Very firm
Hard

Relative Density
Very loose
Loose
Medium dense
Dense
Very dense

for description of relative
uncemented sands and sand-

Medium stiff

Very s'tiff

Very. soft

Hard

Stiff

Soft

N
0-4
5-8
9-15
16-30
31-50
50+

N
O~
5-10
11-30
31-50
50+

Relative ConsistencyN

0-2

3-4

5-8

30+

16-30

9-15

Easily penetrated· sev
eral inches with fist.
Easily penetrated sev'
eral inches with thumb.
Can be penetrated sev
eral inches with thumb
with moderate effort.
Readily indented with
thumb, but penetrated
only with great effort.
Readily indented with
thumbnail.
Indented only with dif
ficul ty by thumbnai l.

3. Relative Firmness. Terms for description of partially
saturated and/or cemented soils which commonly occur in
the Southwest including clays, cemented granular mate
rials, silts and silty and clayey granular soils.

1. Relative Density. Terms
density of cohesionless,
gravel mixtures.

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



B-4

CONSULTING GEOTECHNICAL. ENGINEERS
PHOEN',X • ALBUQUERQUE. SANTA: F'E

Stopped auger at 49'6"
Sampler refused at

49'11"

SERGENT, HAUSKINS & BECKWITH

LOG OF TEST lORING NO. 1
Station 472+00, 18' E of toe

SAMPLE TYPE l
A - Auger cutlings. B -- Black sample l[>f;jl
S - 2" 0.0. 1.38" 1.0. lube sample. _ S
U - 3" 0.0. 2.42" 1.0. tube sample. I # B I
T -- 3" 0.0. thin-walled Shelby tube. -t-

DATEHOUR

none
DEPTH

PROJECT McMicken Dam Restoration StudX
JOB NO E8l-l38 DATE 12-14-81 ' location

I

I
I
Ir---ot:::::=:t;:::;::;:::t:=t:t:==t===t===t====t---------r-~----'--:-------i

o %<----,.-.. -_ .. 0/~ RS' '-26-- ----- - slightly SANDY CLAY, consider-

I I._.---._.j~ Rs- '-68-~~~-=---____ ~~~st to ;~~~o~t~;~t~~m:eYIavel,
~%~~ .- -~ - firm to graded, subangular,

I 5 --..- ~RS·-ZS---------'- hard weakly to moderately
. -.----~~ -- ---- cem~ntedb' medium Pllas-

~ Gn- tic~ty, rown to ~ght

I 10 =-==~~ .s: :§:il/4 :--_._~~ImSol~gsht·~-ly '. ~~~~~Y-··~A~-D~~~·~-ider-
~ z:3 ..L able silt, some fine,

I -~, i =~~: =--~'=--- very firm ~~~~~~~~:~tI~a~~~~ to
------ - ~ i'" fc------ ------f--------- medium, weakly cement-

:::{% 0' <-? ed, medium to' low p las-I l51-~I~ l7: -S 46 ticity, brown
-----I~~-~.---- ~S..k..-I. slighti;-----·-."~CLAYEY SILT, consid~;'-~-
-----~ --.----....:.~-- moist able fine sand, \veakly

I 00/ "'=7 ". to moderately cemented,
20 ---- I I "'= ,.. .!j;.Q.j-2:' hard low to medium plastic-

I I ...-- ..-_ -......----- ------ ity, tan to light brown

I~=~~~ :1:1 ~~j':~: -- ;;r;= I ~~~;~tli---Sts-~o·~~s-yu-··bfr~~ou~IL1'TdYesud-~~g~r-~a..-v~-elalr-
25------ E:: 'ft ~J2J....T""'_i-+··I--+---I----1

I .._-- I I __ i-1---' ,I hard in lenses, moderately
._,,_ I I . cemented, medium plas-
--- ~- - ... - - .. -- .-- ..----- ticity brown to light
--- /~ --"----- -'- '

I 30

I
35 .. • • • p.:;;2._-r--,.-. ... slightly SILTY SAND, predomi-

I .--- ::. ~i "0. moist· nantly fine to medium,
.. ••••• __ _ ._____ dense n~nl?lastic to low plas-

~- -.. ·:·:.=-- .~ -- '--.-EiP--! r;;light1;·- ~:~~~~,S~~;i"Cl.AY:I 40-----··· B<'S -SS- !i moist small amount of fine,
•• ~....:........ -_.._-- .------~--.~! subangular gravel,

I -:--..:.----=;i·;--~·-·=:-~::-:-----~:··~:~·~ -----:-=~-=== I hard ~:~~~~e~~ :~~~~~t~t~s_
~ a ~ ~--_ ...---- --~ --'------;::-- i ticity, brown

45 1"---1 0 ~ 0 A-S-lio ...,M- /' ------:-c::-= - .. -.... 'C"-.-.-..- ...- ...- .. ..,....... -,..".....-.....- ....-.....-.-

I --- a 0 IIa ,=~c-~ ~---== -{}IJ
I 50 --.. r::><:' c: E:i n g,l ...

GROUND WATER



Auger refused at 32'

CLAYEY SAND, some silt,
trace of gravel, fine
to medium, subangu1ar,
weakly cemented, medi
um plasticity, light
brown

LOG OF TEST BORING NO. 2
Station 462+00, 3' E of toe

- --- ..-----.-- - f-- -..

slightly
moist to
moist

firm to
hard

RIG TYP E ~C~ME7;--7.5;.:=5~;__-=__-__:_-~--
B0 RING TYPE --..:::.6-"~'"-''-:;-=;H~o~~l.::l-::o~w~S::.t:::..::::e=m:......:.A:.:u:..!g2..e:::.r::.-__
SUR FACE E L EV. __---:;-~~1:""3~3~6~.~O-:-'~_=_-----_
DATUM 1982 A,H,A. Survey

JT

---l---+----.-----'-~-- -I------t---'-----

.--- -- --.---+----+-------l--.--

)\ S
~"!---"·+---c-....;..·+----~!----·----I---'sp=-

1--f_--~--+----------1---- -8c--

--- ---..--'.. -------l·-------+------··f---
'--- -----+------+--..----1------..

.-. -.. -1------'-·-..-1-·--·---·--1-------1-----..·..

1--- -- --- ------1-----1-----
..- .-.+---.I-----l---~----

f-.. ·t---l----·--+----..-·--,--·--c-+-------
l-----.-I---.....----+--.---.-.-I-------....+-------

._---

---

c

....
LL

351---1

I
I PROJECT McMicken Dam Restoration Study
. JOB NO E81-138 DATE 12-14-81 location

'--=-==-="':~~,...-F;:.r---=.~...-::...-...:;:::..~=--.:::.:::..:::.....-

. ... ...i
~ C) i ~ ".

o!~ ~ ~ ~
M c: '. X. ~:-- 0 >- • g~ - .~
~ 0 u >- (;, J:. .. :) U 0 '0 0
o :: C 0 .- () M' ~ ~ ~ -: ~ ..~
~~! ,U e e a..go ee ;i .."'=..

I
i ~ ...~ ~ '" 1- 1- ~ ; ~ Cl ": 'M u ;;: ..

r--Clroi1==J=~=Il:=: +=J::..J=0=t=Jl+IIl=D+=;C=;:!=:2=+=g=j=+==i=~=t==~=G=r R_EM_A....R_K_S_'__-r :-v_'_SU_A_L_C_L_A_S_SI_F_IC_A_T....IO_H -i
.:: ~S"-6S- ,----- -'--' ----

I -...~-- ... ~ .
••••• fX -SO '.~=;~~-=~._-. =~--~.... ==-~--'
•• ~_ "'-'-"-- ._.._--1-----..-

I 5·--- •••
-'- ..

• • •f----j ••

• ••
•• +·-+--t-·---+-----+---·---+----t

10 1·---1 • •• "'7~& --3~-+-+:-a4'-35-+---"•• ZS
• •• - -- ---- .----- ·..---·I----·
• •

• • •1----+0. - orl·-·-~-·-+---+---+---+----I---..·-· ..--
o

o 0 0 ... --.-------. --'-'-- --.-- moist SILTY SAND, consider-
1 0 0 ~
5-- 0 ~ 0 PA..,t+·M;:,-.j,.-n"-+----+-j- f-SM- firm able clay, trace of
---- 0 0 0 ~ ------ ---- -- '-'-88-- gravel; predominantly
----- ~ 0 ~ -·I---·---·-·· ...-----I-----~-- fine to medium, very

o .

20 =~~:~~:: C= ;,_'iiI' ,--.. ==I\lightiy--~ -~~i~~cffi~~~.-:~~-l:-~~
___~ 1•• moist predominantly fine,
_____ ~~OOoOoO ._._____ .. hard subrounded, weakly ce-
~ .__ ._.__ '- ._ mented, me.dium p1astic-

25.-__-_-_...,j1~S-.wf§' H-~ ity, light brown

._---~~ --
3D ~il,~ -:--;;---. -

I~'
I===r:-~"==~=F*===F·-=·=---:--·-:-···F ..-==..-:f=----===f======--,::..-=-==tl---==.------------...=======:O.::-

I
I

I
I

I
I
I
I
I
I
I

..._-

.-'--

f------- - -----1------1---·------'------4--·---·--

,-.. ----- ·----I------I-----!----·----

- - ..... -~--j------jf_----+-.--

---- --_·--1--·---4-------1----'-----

DEPTH HOUR

- ---+-----+------i--.,..-----+--.--.
._-+---+-_._--+._~,-+----+---

SAMPLE TYPE. I B-5
A - Auger cuttingS,. B - Block sample l?<;t SERGENT, HAUSKINS & BECKWITH5 - 2" O.D. 1,38" I.D. tube sample, _ S J _

U -- 3" O.D. 2.42" 1.0, tube sample, j J B ~ CONSULTING GEOTECHNICAL ENGINEERS

T 3" a D h' II d Sh Ib b - - PHOENIX. ALBUQUERQUE" SANTA FE-- " t ,n-wa e e y tu e, ,

DATE

none

GROUND WATER

._-~

._---
.._-

I
I
I



PROJECT McMicken Dam Restoration Study
JOB NO E8l-l38 DATE 12-14-81 location

CONSULTING GEOTECHNICAL ENGINEERS
PHOENIX. ALBUQUERQUE. SANTA FE'

Stopped auger at 39'6'"
Sampler refused at

40'S"

SILTY CLAY, some to
considerable sand,
trace of gravel, weakly
to moderately cemented,
medium plasticity,
brown

B-6
SERGENT, HAUSKINS & BECKWITH

LOG OF TEST lORING NO. 3
Station 425+00; 10' E of toe

SAMPLE TYPE l
A - Augercuttings.B - Block sample l~t;t
S - 2" 0.0. 1.38" 1.0. tube sample. _ 5
U - 3" 0.0. 2.42" 1.0. tube sample. 1# B I
T - 3" 0.0. thin-walled Shelby 'ube. -t-

none

f----+ -,-f-,--'--jf------+--:-.- -----

~.-.-_..-+-.-l.-'---- ---- ------:... --,

DEPTH HOUR DATE
1'------1

I



VISUAL CLASSIFICATION

CONSULTING GEOTECHNICAL ENGINEERS
PHOENIX. ALBUQUERQUE. SANTA FE

note: some predomi
nantly subangu1ar grav
e1from 38 ' to 42' &
angular to subangular
gravel at 50'

SILTY SAND, trace of
fine, subrounded grav
el, predominantly fine
to medium, nonp1astic
to low plasticity, tan
to. light brown

B-7
SERGENT, HAUSKINS & BECKWITH

REMARKS

very firm
to hard

slightly
moist to
moist

LOG OF TEST IORINGNO.~..:...4_
Station 408+50, 20' E of toe

RIG T Y P E ----=:C;--:.;ME~--=5.::::;5_:;_:;--=__-____:_--'----
B 0 R1NG TYPE ---=6;...,3:2"-'_'-::;-H~~o.-:;l~l=-o::,;w.:;_-=S::..:t=-e::.m=-.:.A:.:u::Jg::2..:::e.::r--
SUR F AC E EL EV. __--:;-~~1::-::3:..::3~2'=-::=:.;:.5

7
' _-::-__----

DATUM 1982 A.H.A. Survey

SAMPLE TYPE I
A.-,Auger cUllings. B - Block somple 1~~
S - 2" 0.0•. 1.38" 1.0. tube somple. _ S
U - 3" 0.0. 2.42" 1.0. tube somple. 1# B I
T - 3" 0.0. Ihin-wolled Shelby lube. -,-

>- .-
~ ".. u
c ..
II II
0"-

~i
0..1

DATE

.- ----+------l----+~------l

----. -------.---t-----+------- ----

'-' -- ----- ~----- ·_--+--'-----1

HOUR

i----- -- ------ .-------

none

1--'-·--+--·-- +------------- ----- ---

1-··-1-- -1----------- -----. ----- ----.

0
u

:E
0- 01!! 0

Cl..l

DEPTH

.. c ..
" 0 uo ;: c:
" 0 0c .. ~
; ~ .!!
c c ..
o .. ..

uo..o::

0
0 0

0
---- 0

0
0

0 0------- 0
0 0

35 ._-- 0
0

0
0

-- 0 0
0

0 0
0

0 0

o
--- '~~S'~'3~,=~=-~_ ,_= slightly ~~~~Y CLAY. consider--------- % k6~~·--:rT-=__ --===_~~~ moist able well graded sand,

5 '// / i<::'7 ~ ~ ~ ~ I ve.ry firm trace of fine gravel,
. '// ~_.-~ oJ ~'..:.. ------l2h---\ occasionally weakly

~~ 'vl cemented, medium plas-'-=11 ~ -,,-'--~--- --= '--S-1-~-g-h-t-1--y---------it~~~4~J~i~'~d~-~------
~ moderately cemented,

medium plasticity,
____________.__.___ __ _J:?_r_own__._______ __.... __. . . . ... _

CLAYEY SAND, some silty
sand lenses, small

l
~ooOo -- -------- ----- moist amount of fine, suban-
o 0 0 -----c---------__ o;~~ hard gular gravel, predomi-

201---1~oO~%.;:XO(o°Jt~~f<-~---c-----.;---.--'- --- ~~~;;ro~:ttyg~:~~1;,
Yr~ - cemented, nonp1astic

------.-- 00 o~ 00 .•--- -----f-------I-----t---- \ to medium plasticity,
brown to reddish-brown--------- 0

0

0 ; + / .._. L- . .__. ._ ... __

o 0
------ 0 0 0

25 0 ~ 0
____ 0

0
°

o 0
.. 0 0 0

oo 0
-----0 0 0

....
u.
.!:
of
0..
o

----. 0 0 0 1_-----+ -l--------- --------

301--..., ~ ~.~ x-S bS-+---l----+----1
'0

o 0

o
------. 0 0 0 - ..- ---..

40 ~~= :~ ~ ~,~s 3--_02:5; ~:'I--=- ~-= ----=:
o 0

.------- 0 0 0
o

,.----.--...------1 0 0 0 ------- .---- ----------. -------- --.------ --------
o 0

.---- 0 0
0o

--- 0 0 0 I-c----o----.j -.-•.I-.------C- -'- ------/---,-----1

45 I--t 0 0 0 V 'S' -'6'':<
~ 0 ~ /\. '..J

".-----------i ~ ~ ~ ~.-===_~_--_. ----.= !/rr::::::-====::::--===.1-=-=S=t=o=p=p=e:::d==a=u=~=-~=-r-:::- =a=t=-=4---=9:-~6;-;--

--.-- ~ ~ ~ /.---+.c---~-.------'t------l'-------.1/ Sampler refused at
--- 0 - .•.•------.------------ -.----- -.-.----/1 49 I 111:

2
"

50 C __; __ o:~_ ~~, _S n /.5" .. - _. _. _.:-:_.____.i
GROUND WATER

PROJECT McMicken Dam Restoration Study _
JOB NO E81-138 DATE 12-15-81 locationI
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PROJECT McMicken Dam Restoration Study
JOB NO E81-138 DATE 12-15-81 location

LOG OF TEST lORING NO. 5
Station 344+00, IS' E of toe

RIG TyPE ~CM~E--~5~5----------
B0 RING TV PE 6:::...~...2_"..,n;H:.;,;o;_:;1;:.:1::.:o:<_wT_.:::.S-=t-=e:.:::m:.......=A.=.:u:::Jg::Le:::.r::.--..:..
SU RFAC EEL EV. -:--_-:;-~~1;_::3~3c-.:6~. .::.2..,..'_-=- _
DATUM 1982 A.H.A. Survey

I
A-A. U9~. '.CUllin 9..•• . B -. B.IOCk .ample. l[Xj-:-~ SERGENT, HAUSKINS & BECKWITHnone S - 2" 0.0. 1.38" 1.0. tube .ample. _ 5 .
U - 3" O.D. 2.42" 1.0. lube .ample. l"; B I CONSULTING GEOTECHNICAL ENG·,NEERS
T _ 3" 0.0. Ihin.wall~d Shelby lube. -1- PHOENIX. ALeUQUERQUE • SANTA FE



PROJECT McMicken Dam Restoration Study,
JOB NO E8l-l38 DATE 12-15-81 location

CONSULTING GEOTECHNICAL ENGINEERS
PHOENIX • ALBUQUERQUE. SANTA FE

VISUAL CLASSIFICATION

note: some sandy silt
lenses below 25', tan

SILTY SAND, con
siderable angular to
subangular gravel,
some clay, predomi
nantly fine to medium
with considerable well
graded lenses,- occa
sionally weakly cement
ed, nonplastic to low
plasticity, brown to
reddish-brown

SILTY CLAY, some fine
sand, trace of gravel,
weakly cemented, medi
um to low plasticity,
light brown

B-9
SERGENT, HAUSKINS & BECKWITH

._------_...-------------_._--_.--

LOG OF TEST lORING NO. 6
Station 328+00, IS' E of toe

Stopped auger at 34'6"
Sampler refused at

35'5"

REMARKS

slightly
moist

firm to
hard

slightly
moist

very dense

RIG TYP E C':"M:-='E~-..t..5..t..5~-------'----
BOR ING TV PE --..::6:.:.;~::..'~':;-,H~o~1~1~0;f-w~2::S~t=:.:e:::;m~.. :.....::A~u~g~e.:!:.r__
SU RFA CE EL EV.__--::--=-=~1:.:::3~3~8~.~O_' ~--"" _
DATUM 1982 A.H.A. Survey

---.- - _._---._----- .._.._--_._-----------------_._------.~---- -'_._--------_ ... -

SAMPLE TYPE

SM-----+---='-"--j

J
A -- Auger cuttings. B -- Block somple l[;it;,t
S -- 2" O.D. 1.38'" I.D. tube somple. _ S
U - 3" O.D. 2.42" I.D •. lube somple. 1# B I
T - 3" O.D. thin-walled Shelby tube. -1-

~

>. •
.. :>
.. u
c ~....

Q ...

~i
Q..J

DATE

i .._..... __ .. _ _

--. -- ·_---·_..1---·.. --- ---------

_._-'--- -_._._--- -_._--+--~-+----

HOUR

1-+_--1 __. ._+-- -----~-+----I

none

--- ---_ .. -------- ._----- --------
---[------1------- ---------- '------
r--r--" --- ---- --- ----l :- ---- -- ---._- --- ---- ------
~~~==--.~---+---.
[---'1'-----.-------

!----.- ..- -----_.. -

--- --- ------1--._--- ----

GROUND WATER

o
u

:E... ",

~ "C)..J

DEPTH

WI c, C)
:) o,u
0.'.; c:
:> 0 0c ~ ..
; i.~
c c .." ....
u~o:

"------

--_._-

._----

" ._- -- --"._------ ------ -------
o
o ::::.="--- --.-.----~ .-----f---

o ~)\ S -iT
o 0 0 '---' 1-.--.-------- '-'-- -----1-----1

.---.- 0
0

0
o

.- " " 0

....
u.
.!:
~.....
Q

"0

" "---_..._- ""20
0

" 0

40 ~---'---l

1'51-----j

25

35

I
I

I
I
I
I
I

I
I

I
I
I
-I
I
I
I
I
I
I



LOG OF TEST lORING NO. 7
Station 311+00, 10' E of toe

CONSULTING GEOTECHNICAL ENGINEERS
PHOENIX _e ALBUQUERQUE. SANTA FE

note: small amount of
clay below 45'

B-I0
SERGENT, HAUSKINS & BECKWITH

'SANDY CLAY, cons ider
able silt, weakly
cemented, medium plas
ticity, light brown to
reddish-brown

VISUAL CLASSIFICATIONREMARKS

slightly
moist

very firm
to hard

SAMPLE TYPE I
A - Auger cuttings. B - B.IOCk sample 1l>1t
S - 2" O.D. 1.38" I.D. tube sample. _
U - 3" O.D. 2.42" I.D. tube sample. j # B I
T - 3" O.D.thin·walled Shelby tube. -,-

... .
.. :>
.. u
c ~••o "-
... vI
~..c

O..J

DATE

-- ......- ---._-- ---~--l.-.--- --"'-"-

HOUR

.--.- -- .---- ---- -_.f---,..-

none
DEPTH

.. c •
:> 0 u
o '.:c:
:> 0 "C ....

-.; -; .~
c c ..
o ••

uo.ll::

..••u.

.;:....•o

o 0 0
1.....- ...--'1 0 0 0 -----",'---- ----.......------ 1--'-- --SM----

35 ~H ~t;==-~=
o 0

1-'...--..·----1 0 _.-t--- -. -- ... _--.-- -.--- ----

40 1.... ..._-1i~ ~ ~r~o/~~==,=~
45 1----'-1 ~ ~: fn--~ SolI' ----1--.--

:~=-~==~ ~ ~ ~~~=t.---~=t--==~~=:-' --- I Irr==::-..::'=-.;....::::"-====:'==S==t=0=p=p=e=d='a-==u=g=e=r=':=t":-4-=-9=;=6-""~C ..----=_.

1·:---·---1 0 ~ 0 -j'''''- ---- --- .----W Samp1er refused at
50 1-----·.., ~_..'?_~_j;:T~--Ls01.0 I, ........ _. ~--- 49 ' 9"

GROUND WATER

o ~%.. ~~Pi=== ~~
---....--.- ...~ [X S.---·-4Z--..----~-----' .. --C1'l~ k::=',----.------ ------ --~------c ------

5 ---~ lX ~;-7r/'~ -------_. ----_.

10 I-=.-·=~=-+I.. $"O:~~....OO;~.+;__'_l_:-.._-~~l-_-~-~.-;--'-l-----------.- +_-_-_-_l-f---~.~-I--~·-~-l-{~~~~-t ..~l-y------ --p~-~-!-~i;1k:i-yO~:i~~~i.
v\..... firm tor--:'!--...-I---~.--- ------ ----- ----. medium, weakly cement-
•. 1--..--·-· --' -----f--..-SG- very firm ed, low plasticity,

.-..----- ----------- tan to reddish-brown
.... ------- ----1------ -----

15 I~~ note: considerable
i~ .~~~'=-----~:='-:=~- ~~~angular gravel below

I'''_';''_'';'''~_-'I u olU 1 __ . -.-.~.. -:-_i__-_-._--__...........-_-'-_----1.f-----------_.- ...- .._....---------..-.------- ..--- ..- ... -------

0 0 0 slightly SILTY SAND, some sub-
---..--- 0 0 ------ ----- ..--.---- -------.--....--.---4---

20 1---..-----1 ~ ~ ~ f2Snr e-.__Z;·8 . .. ~~~st to ~b~~i~~r~~~~e~r:~~~
0°0 in lenses, predominant-

:-===:=~. ~ ~: ;:...=:-=_':-...'-.__:== =-__-__-._~.~=.=___ =-_-__-~ ~~rha;~ rm 1y fine to me d i urn wi th
0 0

0 some well graded
J---"'--~ 0 ~. 0 "- .-....---.-- -

25 0

0

0000 S:;Z. "·S·~ -·5"..0··-+----t----+------l lenses, occasionally
~ weakly cemented, non-

1------1 ~ .~ ~ . -.----t---~--_l___---j pIas tic to low pIas tic -
o 0 ity, tan to light brown

,.-----\ 0 0 0 ..-- ..-- --.----.1---+----'- -.--
1 .1 0 0 0 --. ---__+ __-+. _

30 1--.-....1: :: 5(s -S·S--+--.:..-t·-----+--.-....1
o ~ 0 '---' -"- .---- __·_--JI--__I

I-----·--~ 0 '0 0

---.---1 0 0 0

I

I

I
I
I
I
I
I

I
I
I
I

I
I
I
I
I
I



VISUAL CLASSIFICATION

CONSUl.TING GEOTECHNICAL ENGINEERS
PHOENIX • ALBUQUERQUE. SANTA, FE

Stopped auger at 34'6"
Sampler refused at

35'6"

B-ll
SERGENT, HAUSKINS & BECKWITH

REMARKS

LOG OF TEST lORING NO. 8
Station 294+00, 12' E of toe

RIG TYP E ~C~M~E!---"'5~5"_::_:__--------
B0 RING TYPE -=6....~....'-:',:H~o-=l~l~o:=-w7--==S~t:::..:e=.;m:::.:~A::.::u:::.lg:::l..e::::..:::.r __
SUR FACE EL EV. __--=-=-::=1:.:::3:...::3~7~.5~' ------
DATUM 1982 A.H.A. Survey

C
o

'0 ~
II> U

·------c--1f---~

SAMPLE TYPE I
A. - Aug~r cuttings.. B -- BI.OCk sQmpl~ 1~~
S - 2" 0.0. 1.38" 1.0. tub~ sQmpl~. _ S
U -- 3" 0.0.2.42" 1.0. tub~ sQmpl~. 1# B ~
T -- 3'; 0.0. thin-wQII~d Sh~lby tube. -t-

~'" .~ :>
.. U
C ~.. ..

Q ...

","
~J>

Q-J

DATE

f---+-+------- ---.--- -------- -----

f-----+---+----- ----- ---- -_.

\-.....--..--!-------+----'-+----=--+-:...---

-- --- ..._------ ------ -----,......---_.
I----·I---f----------- --- --. ---.----

~I=s:':5.fltfL -'=-----=---==F==-=-=t===t===--=-----=:.:.:.---=---.:-.:.c-=--=----=-="_+''':-,_--...--::_-----",,-_..--.::.:::::-..::-::--,::-;:.::.:;---.:-=---=---=---::::---:-:=----;:..-==---=---=---
1---- --- -------

---- ---- ._---~ ----- - ------

f-----+--·--+--~-+----=-+-·--_+----

~._..+-.-I--_._--~------ -~---- ---

;.---._-. i -_.--1--------..--

~---f--.C.+-.-------- t--.,---+-----.
1-- !---i-----------'---~--+--~-------

I-·---+--··+..---·I------·---l----....---·-

"u:c... ",

l! 0
Cl-J

none

-GROUNDWATER

DEPTH HOUR

.. c: ..
:> 0 u0,. r::
:> " "c: ~ ~

~ i.~
c: c: ..
o .- ..

UQ..D:

-------

-----

--~-

----
----_..:.

of.....
Q

....
u.
.!:

40

0.- 1// ------- %}<:s -~-:_!I==-===-=~ =__= moist ~;L~;d~~Y~a~~~em:~~:
I-----------j .~. ~··Sc---7o------~---------__GL. f~~~r~~ely urn plasticity, brown
~ "5?' TT 1 (\()! -l-~;-- ----7--~---- hard note: some gravel

5~_~~~1__~~~ -= ~===--- "-sli~htl;----~~:~;~e::~~~~::!::::;=-
r~ i-- moist able .silt, some sub-

10~---Ili~/~~~~~~_~=~~_c= hard :~~~~f~ ~~ed~~I~~~~~;

15~=11~;~~8£=_=~~ ~;~~!~~~!~~~~~:;;i-
III~~~'-- ~ ----------- ------- ---- note: occasional sandy

I~----~~ ------ ---- or silty clay lenses

20 ==_~~ -S- j!iZ5k-;-;- ')
v ° --- -.. _-- ----- ..-. - -..---- -- -.-------- ..-------
~o~ ---- ..--~----- -------.--- very SILTY SAND, some silt

.._-~- ° ~ 0 :--.-~.------- ------ slightly in lenses & subrounded

25
. i- ° ° ° ~---- -.-..-- --------- ..--- mois t to to subangular gravel
-- 0 ° 0 ~-'S '---58 7 ---- dry in lenses, predominant-

o 00 /\
----- 0 0 0 ---~- --- - ly fine, nonp las tic to
----. 0 0 ---- -- --- very firm lIt' -. t t t

o 0° 0 to hard ow p as lCl y ,an 0
_____c_ 0

0
0 -- -----&M-- light brown

---- ~ 0 ~ ~ - ------- ----------

30 == ~ :~ 6--8' =-4~_ --r
o ~ 0

.----~ 0 0 ----- ---1-----.- --~-----

1------1 0 ~ 0
o 0

1------1 0 ° 0

35 0 ~ 0

-

I PROJECT McMicken Dam Restoration Study
JOB NO E8l-138 DATE 12-16-81 location
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I PROJECT McMicken Dam Restoration
JOB NO. E81-138 DATE 12-16-81

gray below 40'note:

B-12

note: increase in
gravels below 45'

CONSULTING GEOTECHNICAL ENGINEERS
PHOENIX • ALBUQUERQUE. SANTA FE

Stopped auger at 49'6"
Sampler refused at

50'4"

SERGENT, HAUSKINS & BECKWITH

VISUAL CLASSI FICATlON

SILTY SAND, some clay
& subangu1ar gravel in
lenses, predominantly
fine to medium, occa
sionally weakly to
moderately cemented,
nonp1astic to medium
plasticity, brown to
reddish-brown

SILTY CLAY, some sand
& gravel, weakly to
moderately cemented
below 2~', medium plas
ticity, brown

.. - ---,_.-._.,~.,--------~--_..--------_._---------------

slightly
moist to
dry

firm to
hard

slightly
moist

very firm
to hard

REMARKS

Study LOG OF TEST lORING, NO. 9
location Station 280+00, 10' E of toe
RIG TYPE ~C~ME~--=:5~5!_~ _
B0 RING TYPE----:-~~---:::6~}z~'-,':;-'H~o~l;...:l::.:o~w:.;-;S:....:t::..:e:::;m::.:.-.:;A::.::u::Jg::L:::e.::r~~
SUR FACE E L EV. __--:;-=.;:1:.:::3~3:..::5:...:::-.3~'~~ _
DATUM 1982 A.H.A.· Survey

<:

"'00
Vl U

------- 1--.__.

SAMPLE TYPE I
A -- Auger c. utlings. B. - BlOCk. sample j~-I
S - 2" O.D. 1.38" I.D. lube somple. _ S
U - 3" O.D.·2.42" I.D. tube. sample. j # B I
T - 3" O.D. 'hin-walled Shelby lube. -,-

..... ;)

.. U
<: •
~ ~o Go

.. ".,s,
O..J

----- ----.+--'-~_i

DATE

_ __ .. --_._---~_._.---+----

-- ---...._-_. -----t------1-~----l

HOUR

_.-'-- ~.._.--.--- --- -----..---~
---_. __. --_....__... ------- ---_._- .-------..

;==---- --- .._----- ~--rx ..S- -1"2- .------t-'..----1-'---l

none

l-~-+-..+-_._-'. -~_.-.--'-'--'
~ .-,--..-.- .----------f----

7<:8"-'-55-- '-.-- ---1--'-'
'---' _.._.._..._--...._---- :--.__.- .._,------..

DEPTH

.. <: ~

;) " uo :: c
;) " "c ~ ..
'.; .. .~
<: <: .." ~ ~UQ.II:

•~u.
<:

-£
Go
~

o

a_._._..-.." " ..... '~'-'--'" .--_._.+--_.-/------

.._--: :: X"S' =]_'1_._. __-_-_-__ -_---._-++-_-:_-_-_-1_
1

o " 0

o "o
I--.-.--j 0 " 0

" 0o 0 .--. -... ---..··--..·l--·---j~-'-~..- .--~-"

o 0 ~. ~20 ~----i 0 0 .. ·S· -fr0iJ;JrtL---I---+---··!
o

I_~··_.j 0 0 0 '''- .---'.- -1 1 ---.~'

0
0

0
I--~"-_i 0 0

o
I-----C-j 0 " "

1--...---1 0 " 0

25 ~ " ~
o " 0

1-·---1 " ~ 0

I--......j~ 0 ~

I··-~......j 0 "0 ..- --:1---1---+--·--+----
1 1 0 0 0 .....__ . __.. l- +- +_-SM.._

"0,, ~
30 I-..........:j 0 ~ 0 T -S- ·~58-+----'--f----lc-----l

1-"-------1 o. 0 ---- ---t-----
o

I----·-j 0 ,,0 .•..- -- -.-.---- ..----!-.---/-----j

1·-----1 ~ 0 ~ ..---+.----- --_.- i--·--·+--~-I
o1,-,-,,---1 0 ,," -.-.... ._~--.-.- .•.-_.- -----+---

35 ~. ~ ~ ~S'-SOf6'j4'---1--+---
\---..--1. 0 " o· --- -•...- ...--..+----+-----1----1
I._. ~ 0 0 "

" "I----C-j 0 " "

o ~ "
I---C-j" "

40 0 ~"
.-_.----1:i ~ :

\ .....__.--j 0 " _._._... ._ ...._____.__ ...._._. .__

" " "1------1 ~ : ~ .--. --- ---.-- ---- -'----.---

45
1-----l;:: ~---··~·:· ..-~.7 f--·----
10------1 : " : -- ~=.----.. ~-~-~- r -. --.
+.-,--.--j ~ :: -- -- ----- ---- ----------. I

" 'I--·-----~j:,o 0 ~j':::-f ~--;-~. ,,------- ....... - .. -------- ,:
50 =GRUtYND:'WATER::--:c : :-._-.- ..... --c'. .. ..... of

15

10

-

I

I
I

I
I

I
I

I

I

I

I
I

I
I

I

I

I

I



CONSUL.TING GEOTECHNICAL. ENGINEERS
PHOENIX • AlBU,QUERQUE • SANTA FE

SERGENT, HAUSKINS & BECKWITH

LOG OF TEST lORING NO. 10
Station 260+00 15~ E of toe

.' l
A - Auger cutti. ngs. B - Block somple 1[8]1
S - 2" 0.0. 1.38" 1.0. tube sample. _ S
U - 3" 0.0. 2.42" 1.0. tube sample. 1 B I
T - 3" 0.0. thin-walled Shelby tube. -t-

DATEHOUR

none
DEF'TH

,
.i RIG TYPE CME ... 55. ~ 6%" Hollow Stem Auger. " " c >- BORING TYPE. " ~ " ~• o ~ - cO

c
1338.5'" 0- 0

" .. c " a. _. 0 >- • 0_ ;ga SURFACE ELEV.
u.. .. '-0.1;, . " U 0

" 0 u "; u 1982 A.H.A. Surveyo ~ c -; fo-
" CO) "" " . DATUM.~ " 0 0

u Co'. 0 C ~ ~ C .,,~

C ~ .. :c " co " " " " t) ';;
of Q. Q.

.. ..., ~ 0 "".. i.~ """, ~-."
. >-..1It 'M U .:: lita. c c .. e E

.2~~ ·0 «; .- 0co o tl " !! 0 0 0 ~..., c_ REMARKS VISUAL CLASSIFICATION
0 UlLll: C).J II> VI

al __
O.J ~lL ;:lU

0 Till rt- ""'
~S -'-15-- --._-1---.- slightly CLAYEY SILT, some to

I I I ~._....._..-.-

---_.~

_N __ ._·~··_N·__ moist co'ns iderable sand,_______0_

I II f.--,' trace of gravel, medi-
~'S'-'9'" moderately

II I f-~·n.._-. um to low plasticity,..._._.__.- ~ .. ,------,---,._--- ...._.._-- firm to
5

f.--, light brown--- I I I tx s"f-5'~r- hard
---- I I I ~_._. --_. 1------ note: weakly to moder-

~ IL.__-. ately cemented below
--- --- 1-.- _._- ---- fo-- 3' .
._-.- ".._----_.

10 --~
b TT ., "" I

, ':L- slightly SILTY CLAY, some sand,
~ u .J..V\:J/.

--- ---_.1---.__. moist weakly to moderately
f------

~.
---~ - ------ --- hard cemented, medium plas-

t i ~.~ t~_,!~~ht.~E~~._.__'--._...........
00 0 I·· ._.. ----- slightly consider-

15 i_k--- CLAYEY SAND,

l6 S 4:L moist .' able silt, 'small amount
._----1------- of angular to subangu-

1---- ..__. ----- 1--'-. ---_._, very firm lar gravel, predomi-

I
.._-- -56,-, to hard nantly fine to medium,

..•_-._- _ ..._-_ .. " --- f-. low plasticity, red-
20 ~ ..g.. Tj0i-!j-"L

~
dish-brown to light000

"~
1-- ._-,---f-"._- brown._--- 00' '------ ---.-- -

0,,0 0°
_._--""'".'." -_..._-"--_._. "'-'.----".'._-.- .. -. -

I
........_._.. _-. . ' -.~ ..-.--.".._~.- -~'"...._-.-~.--"..'- .. _.

'---"-
I II

---- ---_. -- slightly CLAYEY SILT, small
25 -- E "S -sfT't& moist amount of sand, occa-

I I I -- -- sional silty sand
I I J .~ hard--'-.- --f--- 1\11~ lenses, weakly to mod-

---- I I I .-.---- " - erately cemented,
-_.- I I I - 1-.- "C,"nl-4.' medium plasticity,

1:8: ~30 I I I light brown
0

---_. -------_.~------_..•..._,.-----._----------_.
0 0._---- 0 .. dry SILTY SAND_, small0 0

_.. 0 1- --- - amount of fine, sub-0 0
0 __SM dense---- 0 0 -- ----1-'---.-- angular gravel, pre-0

R35 0
0

0 h-q- dominantly fine to0 0 -S
0 medium, nonplastic to.- -

.. ---L low plasticity, light._-- f--. ._.- ----- --- brown
.- _._--_. ---- ---,,- ._-- ----- -'-'-- . -

40
,,----~ 1---- --- .._-_.-._- -_.- ---- Stopped auger at 34'6"
-._--- ._- -.---- ---_.----_._-- --- ----1---._-- Stopped sampler at 36 '

..__." --- f-- --- ---
-- f--- ,-~_ .. ..•._-_.. f--.

"----

~,-
-- f---._-

~._-

-- ----
r--r- --"-- ---_.~~-

GROUNDWATER SAMPLE TYPE B-13

I PROJECT McMicken Dam Restoration Study .
JOB NO E8l-l38 DATE 12-16-81 location
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LOG OF TEST lORING NO. 11
Station 163+50, 10' E of toe

RIG TYP E.;,.:..- ~C~ME=:7_-~5:,..=5~:_-_:::_-__:_----
B 0 RING TV P E _....;...._---::.6-"~=_'~'~R:::_::o-:l:_:l::.:07w:..:_-=S-=t::.:e::.:m:.::-::.:A:.:u::..!g;;/.e::..=.r~_
SUR FACE E L EV.__-=--:-:--,:,1"",3~4u2=....o..:.OIL-' ~ _
DATUM 1982 A,R,A, Survey

•...u.
c

o£
D...
o

.. c ..
:» 0 u
o'"Z C
:I a -0c ~ ~

''; ...~
c c ..
o ....uo..o::

"3
:E
D-",
l! 0

C)..J

,. .
- :>
WI u
c ~....o D
,.0Ii
~.<l

O..J

c ,... ~

'cO
0u 0.. ~ c
:> ..-uWI

'0 0
~o..

c
o

'·00
II> U
.,,~

e ';j
~ lit

.- "c-
::lU

REMARKS VISUAL CLASSIFICATION'

o .., "~r TT~::J-" "-"
--~- I I ~ 7\l 1>-12 ----- -~ -Mh- ~:~erate1y. ~A~~~v;i7\o~O:~a~~~~-

••• zj.'S"'!~=E6"-'--"-"-""'-"'-.~~~~=:!\.i.irm ._. __._ lt
y ,~~.~~.._ " "_""

5 ......._-~ 'I_ }\'8 '--19-- "--''''' ----.-.....:.... -.--- dry SILTY SAND & GRA,!EL,
'-'-"-'lIIl ~ ~ .._ ....~.--_ --._ _ -.~~._._- medium dense so~e clay, occaslonal

..._ _ : _ t thln lenses of clayey
_......_-,- .' dO very silt, weakly to moder-, ....... --.- . ense t l' t d l' t• ...__ ,_..... _....... -:-. .. ~ a e y cemen e, ow 0

10 -.- ,., ~.S_.3.nJ.5.' SM-' medium plasticity,
........_._._ , . . _.._.............. ",,,.__. predominantly fine to

~"'''_'_''_'_I , , ...- --------..-- medium, angular to sub-
..-._- 'I' I --..-f---_.. _.- angular, occasionally
_.__....... • , . weakly cemented, non-

15 ..--.- ,E::..s.. SlL2.'e::" plastic, light brown
-.~---- , It --+.- --..-1----- note: weakly to moder-

• _ - ..+---- -.--..--.- - ...-'-..., ately cemented from
- l6~' to 18'

..• ..·1-·-1---....- .. -""-' ..--- '\:: c:-==-===..-..c..:=..:=...:-....:=-'....=-..,,--..- .....-..-...-.....-..-...'.-..-.._--

20 1.----.....;

-' '~-f---.--" ---_._-'-.--_..

CONSULTING GEOTECHNICAL ENGINEERS
. PHOENIX. ALBUQUERQUE. BANTA FE

Auger refused at 18'

B-14
SERGENT, HAUSKINS & BECKWITH

SAMPLE TYPE I
A - Auger cut.tings. . B - Block somple J[X11S .. 2" O.D. 1.38" I.D. tube sample. _
U - 3" O.D. 2.42" I.D. tube sample. 1 B I
T .. 3" O.D. thin·walled Shelby tube. -t-

DATEHOUR

---- -----+---1

-- - --.--J----~-.-.~ -----j

-" ...- ·----t------I----+---·I
--- ._.. """----'--. ~..--.t_-~I----__l

~..._. _._- --'...---+-

- ---.-- -- __·..·+----1

'''- - ..- .--..---~.~---+- ---i-----

------1----4--·-- .-----

'----1---+----1----1·---1----1

.-- .....-. ---- '--·--+-'---+----1

....- .. "-' ---- .------1------+-.--

--... --_ ..._-_.--1-----1------/-----_...

,............. . __ -.'--" ..__ -

none

I--.._c--;-.--~.---+--4----1

.-- ..- ---- ------1-------'--1--...:......-

1 .. ·+·' i -···-·- --.- - --_ -----..

I~==-·_---l-~~... -"'--+-'--I

F --'--.---t----f----I
f--'T'-' ---- ...---. ~.,--.....:......-.----

- ..--+--_._.j...-_.- ----.
. 1--.. '-" '-'---__ ....--__ i--~ -'-"'-- .

GROUND WATER

DEPTH

-'-'
._..----'-

_.._-
..._---

._._.-

I
I

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



I PROJECT McMicken Darn Restoration
JOB NO. E81-138 DATE 12-17-81

VISUAL CLASSIFICATIONREMARKS

Study LOG OF TEST lORING NO. 12
location Station 147+00, 10' E of toe
RIG T YPE~ C7M:-::E:=:--.--~5:::!..5-::-::-_---:-__-.,....:- _
B0 RI NG TV PE _---'_~6:....1::~2'_'=-·~H~o...::l:..:l:-..:o~w:__:_·=-S.=.t.=.e=m~A:_..:u::..tg:4e::.:r=____
SUR FACE ELEV. __-:;-=~1,-",3t..:3L9~.OIL..,-'_~ _
DATUM 1982 A.H.A. Survey

...... ;)

WI U
c: ~....

C Q.

... .n
~.J:J

C...J

W,e I)
;) 0 u
0'.;' c
;) 0 0c: ~ ..
'.....!!
c: c: WI
o .. ..

Ull.lX

c:

of
Q...

C

Auger refused at 31'
on cemented gravels

CLAYEY SILT, some sand
& gravel,weakly to
moderately cemented,
low plasticity, brown

"- -- --~._- -------. -_. ---'---

note: moderately ce-
__~ mented gravels at 30'

~=---__-_c_-~=_-___=_-~~I-c_-.,---+I- -_C- -jl\\'-==-..=--.--'-'.~__"'__'_'___"_"____'_'__'_'. -'Cc~?_- ~=l_-._'--..=::._=__=_..:.=_--_-.=-_-_==-_-_-_=_-.

---f-.---..----- --:...._--~--- ---.-----
-----

._-
..._---

25 1--1

35--

o ~---"I liR-~r~;-t:::t4-:-'-,_~ ~~~~~tly

: :: ~~i-T~~~·:~:-::·==-J::-·;··=-=~ moderately
1- ~ firm to

5'---~--' • • X]S"_··c.--..._._.- ~"'6---' -_.__.. \l:irm

-'---,'- ~ ~ _~__ .. _-~-.~:==-=::.==::===:=.:~~~~-= dr;---'-"~----------CLA~Ey-'S-ILT~-small
a amount of fine sand,

I I I hard weakly cemented, low

10 I~-'---I !! -rf snl~;~- ~~ ~:=~ _._.__~~nm~_~_i~~_~K~a~~_~;t~_~__ .

I I I
• dry SANDY SILT, consider-

..-.. ----.--. hard able angular to suban-
I I W S50';2I-ii'--" 7 gular gravel in lenses,
I I r.==l~'''''''- .-::. __ ..L.__

j
2 -+_.-<_--+___ some cIay & s i 1 t Y sand

I J --- - __c ._c- ~_ ------. lenses, predominantly--.. -.-..---.-.-+ ..---.---.----.--.------ fine to medium, occa-'
:1----.-- ·--t----·-·---·---···-Mi..-- s ionally weakly cement-

I ~S-50T2 r--·-----4---·& -- ed ,nonplastic to:: ._-__ ~' ..---- .-__-_--=~-__~. ~~SM-~ ~~d~~~h~l~~~~ity, tan
I I ---.. --..-------------- ---- -._.

----- _.. .... __..._-- ---_.-- ----'---

..._._ I I _. _
I I S"S- 501-4' 1..-- '_.-lr-+--j

-.-'- I I' -_.~ .
I I --- -- ----'--l'~-_l_--·-t---l

--- I 1-- .~---.+----+--+----

.------. I I I ~-C:;' 5-0t3. ;----- -·-6
30 III

15 I-~--·~

-.'--'---

.-----
---1--·_· ..._-----'-- -'''''-, -- ,--'--.

---1----- ----- --.---- '----- -----_

f-+--+--------- ----.--- ----""-------
l-----l--------·----·i-----·---- ,------ -------

1--·-+·-----1---··----· --------.-- ---._- ----

,---- ----... __.._-- -'--- ---- ---

~== =-=:= ---------+~~ ---+---:--1

1-'---'--' i --'. ---_._---- ---- .•-----.------

GROUNDWATER

.._--_.-

DEPTH HOUR

none
DATE

SAMPLE TYPE I .
A - Auger c.uttings. B -, Block sample j[>~:t
S - 2" 0.0. 1.38" 1.0. tube sample. _ S
U - 3" 0.0. 2.42" 1.0. tube sample. j, B· ~
T - 3" b.o. thin.wolled Shelby tube. -,-

c

B-15
SERGENT, HAUSKINS & BECKWITH

CONSULTING GEOTECHNICAL ENGINEERS
PHOENIX • ALBUQUERQU~ • SANTA FE



VISUAL CLASSIFICATION

CONSUl;.TIN.Q.GEOTECHNICAL. ENGINEERS
PHOI:NIX • ALBUQUERQUE. SANTA ~E

Stopped auger at 34'6"
Sampler refused at

3S'5"

B-16
SERGENT, HAUSKINS & BECKWITH

SILTY SAND, consider
able angular gravel,
predominantly fine to
medium, occasionally
weakly cemented, non
·plastic, light brown

REMARKS

very dense

Study LOG OF TEST lORING NO. 13
location Station 147+6S, la' W of toe
RIG T Y P E -.::;C7'M'?,E:---:='S:...:S<-:-,-:... _
B0 RING T YPE_~_..::6:....3zL'-:';-:;H~o~l~l.:;:.ow.:.;..--=S-=t:..::e:.::m.:......:.A;:;:u::lg:L:e::.:r::.....,..----,-
su RFAC EEL Ev. _--,--:::-~~1 ==-3==-3~9...:..~0:.-.'__--,- _
DATUM 1982 A. H. A. Survey

SAMPLE TYPE l
A -A.uge~cuttin..gl' a -.. Blo.ck ,amPlel~·. I
S .. 2" O.D. 1.38" .I.D. tube lample. _
U - 3" 0,0. 2.42" I.D. tubelomple. j B I
T .. 31' 0.0. thln.wolled.Shelbytube. -t-

-4----- ._--

.)0..
• :>
.. u
C ~
II II
0'"
)0.";
~J:l

O.J

DATEHOUR

-...... ,..... - ....--'..-1----..-. -------

I ..··f···j·· .-..... -... .-.---.----.-...- ..--- -.---.

none

GROUND WATER

a
u

:E.....
!! °O.J

DEPTH

.. C II
::) O'u0" c::> a a
C ~ •

:= 'i .~
C C ..
o II II
uo..~

S

u

C

•II
U.

i:...
II
o

, ~~o;ooo r\7 S'Zi ·-se·· msol~gshttlY SANDY CLAY, consider-
I._ ~ 0 0 & .&-able silt, some clayey
I·········" ~%~ot 1:E::1S '4'··=C~:= firm to ' sand lenses & gravel,
~_-+~h.~ weakly to moderately

:::~..•.•....•.'s ..<I!.•. IO....·.P:·~ '.'··-.·· .•·•.•.·.T.~..:. -.•.:.~~ ~=.:~-~~...Ld

_. __ ._~J~:e~I_:~~i~~~~~~?.~~~~.__
I I I I·j········,····..········.. dry to SANDY, CLAYEY SILT,

.. .. I I I ,iL.-I-l~~~=--= ~~~~~tly ~~~~/:~~~\O;i~gt.
10 ,__ ::: ~s:b~=r':--I----==. hard ~~~~~~~1:~7u;:~ki~

,.. I::!'! ··1··-·····]-- --- ~~~~n~:~. t~O~i~~~s~~~~
IS ,.... ::: '~~J~~~~?_~~J~.~.~~-~-~ --- --.... ~~;~~l ~~~~i~~~a~~e 18'

I I I -+--.--t-------ML

I-··..······ ..-·-j .: : :...······ .. ~.....li=~:··=:·:·:· ..~..~:· -.~~:=
2a I I I ~.S.5QjJl----- ----- -_..

I·..····....l 1 1 I -.-. .. -.-,- .- _-
I I I [ _ "..c-. - .. --,,-- .-.---- .

,-._y.,"~~~" .._~--"«--,, .._~ _·._--_P- _"." _

I I 1 .. _-[. . , "_ ..__ .
25 ~-.--- I I I ~ ,So 5.oi3.~__- . .

I I I ..-. I. ....:, -..-,...~.---- ...._- .------
I I I ..._-- .-..--- --_. -.-------

..-.-~- I I I --_.
3a .._-- I I I ~..s r;, n! /. j-...-- --._.,.-- ----.

! ~. ! \J ...- --- - ........--..-- ........-_..--.
1-._-..._-.. -t-.~iHo-'r:'X-:-fl6:? ..==~=: ~ ..~.=_~ ~~BM=: dry ..--_........

3 Sl;;;;·;;;-k~~o~:~~~-g~:t~~5'J;!{)i:fI.I-~5~.. 1;.;;;;;i;;~.~~.~

.. :=..~:= :=.:~_.= :==--=~:=::==:. ==-.."C'-~·I~
.... .._......... '---'--- . __.-----_....__... ! \~\

... _.. ........ __ ........ ... '..._ .. __ \Ik=====...==._=.......

I PROJECT . McMicken Dam Restoration
. JOB NO. E81-138 DATE 12-17-81
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VISUAL CLASSI FICATION

Stopped auger at 34'6"
Sampler refused at

34'10%"

SILTY CLAY, some well
graded sand, trace of
gravel, weakly to mod
erately cemented, medi
um plasticity,brown

SANDY SILT, consider
able gravel, predomi
nantly fine to medium, .
weakly cemented in
places, nonplastic to
low plasticity, light
brown to brown

REMARKS

slightly
moist

LOG OF TEST BORING NO. 14
Station 163+50, 12'W ofto~

RIG T Y P E --:C:-:-ME~-_:5=:_5=_.:__=_-_:::_--_,__---'---
B0 RING TYPE .-:6=-%=..'_':;-H~o..:;;l:-=l:...;o:;..:.wi---'S=-t=em==--..:.;A::..:u;;.s;g;?.;e::..:r:..- __
SUR FACE EL EV.__-::;-~~1:-=3:....;4:...:3~.8:::....;-'_-=- ....:-~
DATUM 1982 A. H. A. Survey

1-'

.

._ = \ har~___
dry

firm to
hard

.........-!-.,.- ....

1,,,--,,-, ·---'f·

SAMPLE TYPE I B-17
A - Auger cUllings. B - Block somPle. j~'I SERGENT, HAUSKINS & BECKWITHS - 2" O.D. 1.38" I.D. lube sompl.. _ _ _

U - 3" O.D. 2.42" I.D. lube sample. ·1 B I CONSULTING GEOTECHNICAL ENGINEERS'

T 3" 0 D h' II d Sh Ib b - - PHOENIX. 'LBUQ' UERQUE • SANTA FE- •• I ,n·wa. • y lu •• t "

···············6
~ .•. + _.-- ....._-

..._ ..

. .

>- •
~ ::l
VI U
C ~

G •

C '"
~i
C.J

..

..

DATEHOUR

none

I ..-+....+ ..----""-···,,t·----·--·-·~--,,--,,--·· ..·l ........----.

GROUND WATER

..
u

.:c
"' ...!! 0

Cl.J

DEF'TH

" c •::l 0 U
o :; c:
::l 0 0c ~ ~

~ ".. ..-
c c "o • •

UCl.lt:

."...---

..-------

5

o

••LL
c

...."

...•·~~;s 50/5

.. I II ~S2T
I II ~1.

...... III Xs ·····19
.......... ,..! I I I I..···

._.. .. ...c.. }_.. .. - 1.. ' 1' .

I I I ." .
~. I II

"" I I I t:2s: c: r:; Of1.r:;Ji:.'· .... ·.•.+.....·5,J --·..+....···..·..,····1
I I I ...
I I I
I I I

15 I····-,,·_·..~ I 1 I ~ S 50/4
I I I

, -.• --1. I I I ',,'" ······ .. 1-·· ..···· !.

I I I' + .

I I I .,...- S5011
I I II I I .........,

. ...• . ••• ·· .. 1· .. · + "., .
1"""-"'''-1 I t I 1_ 1 .. ,-1~~,,-..,=-=-+--'-+--·_-+----,--t--_·_·_·__..·_.._.._·· .- -- _-.- -" -,.-_ _ --,'.--." "

I I I dry SILT, occasional thin
251,....._..~-··i III ~,S.+...J.r:;..nV.II...Jr:;+·_'_,._..,_._,.!--.,_...gv,.._··..._·.~·.:=.=:,- hard lenses of silty sand,

I 1 I 1..--·{···,·······,----1-·.... ,--···+-··.."..,··-·+·--_·--· moderately cemented,
I I I {-... ··+·-/---·..·-..·_-/-_.:....··---1 ------..-----. low pIas tic i t Y, tan

______. I I I !_ ..,+····+_·..,..··--·II..-..,..-.~~.. ~.-.~._....-:-.__~- ..-~:~~=

30--'-- I II ~S· -5"0, 4'2' ._.'7-- .--..--.
I I I
I 1 I

''''--- I I I I·--··_.. t....·.._.._·"-+..,,·,,·--~ ..+..-·_·_,,, --_. __._-.
.., .....- I I I 11-=-"·"·\"C'."'+_··I::·,,..,,···,,,,,-.+.,,·,,-·-"·-1-·-"-·--· ----.....

35 I==f::=:::::::':::~~-'~~~~=,7-.~.=.. =-~.===:=-..::===::

10

I PROJECT McMicken Dam Restoration Study
JOB NO. E8l-138 DATE 12-17-81 location

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



VISUAL CLASSIFICATION

CONSULTING GEOT~CHNIC"L.ENGINE"ERS
~HOENI)( • AL.BUQUERQUE • SANTA FE

Stopped auger at 34'6"
Sampler refused at

35'5"

B-18
SERGENT, HAUSKINS &BECKWITH

REMARKS

Study . LOG OF TEST lORING NO. 15
location Station 260+50, 10' W of toe
RIG TYP E ~C7ME~-~5c.,,5~:_----C-----
B0 RING T YPE_.__---:6:...,%....'_'::-'H~o..::l:..=l:.::o'--'w~S::..t=em=-.:..:A:..::u:J:.g2.:e::..:r=-- __
SUR FACE EL EV. -=1=3'-"3<...9"--=-'.5",--'_--"-- _
DATUM 1982 A.H,A. Survey

c
o

'0 '0
Vl U

-;
i ~
-':0
0_

U 0

; ~
.~~
o "::ECL

SAMPLE TYPE l
A-A.uge, cu. tling.. B - Block lampl. l~.·I
5 - 2" 0.0. 1-.38" 1.0. tube sample. _
U - 3" 0.0. 2.42" 1.0. tube sample. .j B I
T -- 3" 0.0. thin-wall.d Sh.lby tub.. -1-'

·.. 1 ....·..•......_·_··+

.... . ..

.. " ..

-->-.•
-'::J
.;; u
e ~

" "o 0.

~.t
0-1

.

,,"

I.... ···l-··..." .. "I .. ·-- ..·.. · ...··l ......

..- , ,._ - j•...

.......-
......... ... .. ......

......

L __.... __. .. ._

GROUND WATER

"u:c
0.",
!! 0

Cl-l

DEPTH HOUR DAT.E

none

WI e ..
::J 0 u- ;
o :; c
::J " "e ~ -
.~ '; .!!
c c: -WIt
o .. ..

UCLll::

--,-

........... ,_.... " .....

5
..

..,

.......
....

10 ....

...

I· ..··

15
.....

-£
0...
o

•..
II..

e

40

20 I .

QI·~·"···"·· !:: :[j~i lsi I SM ~~i~~tlY ~~~~ia;A~~~v:~~ep;~~e,
I----t.~ .. ; ~~. .Lb' firm dominlant~y well

l
gradled ,

I I rlLSI ML 1\ nonp as t~c to ow p' as-
!--...,.-.._...,............-I, f-...--.........~"'"-- -..;.......-----1 tic i ty, brownI I I s! 16 l .---..-- -.---.---- - --." , -----.---", -..---.------'-.-.

I I I i.L ... I s lightly SANDY SILT, small

:ill [JMC \ ;~~:t. !:~:i~:~;<:::;t!~:::-
I I I ~UilOO/ 91 9 .1."'."'''' . ity, light brown
I I I \ i 110" I· -------1-----.-...-.---,.-.--.....-------... --.- ..--.---.---
I I I ! ; I slightly SILT, considerable
000 ...... ,·-...---- ...--..·., ..".- ..-·---·...,-.-.---'+-,.--"'-1. moist clay & well graded

•••.. 1 ~ ~~. r!S150/6~'. •.•. \~;~~_t_~~_.j~~!~m:~~;~i~~~;~te_d_,~
o a 0 I' ! ...;' SM slightly SILTY SAND, consider-
00 0 moist able clayey lenses,
~ ~ ~K7 S,:.: 50/51:.,2" .'. hard some· 'subangular gravel,
0 0 0 ~ predominantly fine to...... ~ 0: medium,weakly cement-

1--_-+.lJn~°,..L§l__.j~i__+_+-----..L---- ---- ---- --_,-_, ed, low p 1a s ticitY,

251_"_-_'-"-"4~. JS.l.5.,0_./4l,~- _"._1 •••••• CL I\\....S-l-i-g-'-h-t-l-y----- _:~~~ _:~ _:~~~~::::h_- .
~~ moist sand, moderately ce-
/ / / -- -- -,---- d d . 1

30 _-..... ,,~"._.-_,_,i~/ ~ ~ :::s.0~ =~-=--= 1f-~~-~-~~y._-- m[~~~J~:3;~;i;;;=--

=--=~ ,.,= ... ==.=:~~=-~~~ ::~:t mi~~~d7:~~~r~:~as-
35 --- ~::s. ~S-_0t2;(nQ=~e.:cIDL~r.rl=--=c:=-,-.

I PROJECT McMickenDam Restoration
JOB NO. E81-138 DATE 12-17-81
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VISUAL CLASSIFICATION

CONSULTING GEOTECHNICAL ENGINEERS
PHOENIX • ALBUQUERQUE. SANTA FE

Stopped auger at 34'6"
Stopped sampler at 36'

SILTY CLAY, some fine
to medium sand, weakly
cemented, medium plas
ticity, brown

SILTY SAND, consider
able clay, some angu
lar to subangular
gravel, predominantly
fine to medium, weakly
cemented, nonplastic
to low plasticity,
reddish-brown to brown

B-19
SERGENT, HAUSKINS & BECKWITH

REMARKS

moderately
firm to
firm

slightly
moist

LOG OF TEST lORING NO. 16
Station 280+00, la' W of toe

RIG TYPE.-:.- .;....:C7ME~__:-;:.5=-5:;-:;-_~__--;-- _
B0 RING TY PE --=-6~J:2'-'""~H~o;;_1~1.;o~w:.---=S:...t:::.e.::.m=-.:..A:.:u:..lg:2..e.::.r=------
su RFAC EEL Ev.__-,-:;-=-;;1:..:::3:...:::3~8~.O~'_-:::- _
DATUM 1982 A.H.A. Survey

moist to
slightly

·moist

c
o

'00
I/) U

~;
c ...II _

cO
0U 0
II ~
• c
:> II
~U...
'0 0
~Q.

SAMPLE TYPE I
A - Auger culling.. B - Block somple j~.~
S- 2" 0.0. 1.38" 1.0. tube sample. _' 5 d
U _ 3" 0.0. 2.42" I.D. 'ube somple. j d B I
T - 3" 0.0. ,hin-walled Shelby tube. -,-

... .
~ :>
.. uc _

II IIo a.
>.tti
.J>

O...J

DATEHOUR

..._- ...-.. -----,.,. f-..----. ----f---.--.

}----. - .-...---...... 1--._-'--+-----1--

none

~r;=~~:=:==~

~
__-t= ._ _ I---_~
--=~- .- -- -. f----t------ f--

I -·t--I--·-- -----
r-"--I---'-'" "---.--_.f-..-....,...._ ......_-._-
i I ;

GR01,JND WATER

"8
:E
a.",
l! 0

Cl...J

DEPTH

.. C II
:> ° u0'.;: c
:> tl tl

~ ~ ..~
C " ..o • II

UQ.ll::

---'---

----

--.--

"
of
a.
II

o

..
II

lI..

0- '7// - t-.-- .

I-·······--_··~~ ~~;-;~"===-~~Z~=~~~~
5=::"~ §iJ-;S= ~il==&..··-·· __GL.. ~~;:r~~ely

·c--··_- /'~ "--1----- ---- .-.--.-.- --~---- very firm
I-----i--'-'i

o
IrIM-uo.L+--ii--t----..,.--i---+---4----l - -.- - ..-.--- - - -- -.---.-.-.-- -.-.- --..--..-.-.-.

.--.-.-- 0 0 0 1·-- ---. - ..- ------..- ----i----
o

-_.- ~; ~ ~ --_._-- ,-_.__.... --
10 0 0 0 /\:S 1 j _..--..4/:--,-.~---l

~ 0 ~ "--' -_. '-".'-..'." .•--...--•.---- .---..•.-.

° : 0i-- .._-..-c- '-'-,--, ,.-----. --'SH-
_.-_..-..... ~ 0 ~ '1 - --.. ---..... .---.-.-.----..

o 0 0 f· J - - •• --',-' ",.-~_~--.

15 I--..........-l ~ ~ ~. R"s' --27- . . -2----
._._-~ 0 0 ° f'--' '---...--"--~t___--- '-'

20 ~':,f':,°f
l

~~:-i~~===~ ~~~~~tly·---I:~~~~ifT~i~i:-d~~~~:i;:d-,·
cemented, low plastic-

. 00000 . .. .I\\...h_a_r_d.. .,....:.. _i_ty_~ ~~~h~._b_~~~. __._ .. .
---'-- 00 - ..•-. -.__. slightly SILTY SAND, trace of

0
0
°

0
° ;::=; ...... --_ ..-- t---.--..-. moi s t grave 1, we 11 graded,

251--.....j 00 0 . rx·S"-~"9- I-:---"-.j dense weakly cemented, non-
--- 00 l'--'t---·-;---+:-·-...,..-t----l----svJ·;;.- plastic to low plas-

1---'"100 0 --t---1---+·--+---~-QSM-- ticity, brown
0'0 .-- __ . -+__-+__.-1- 1

o 0 0 r--' _. . --..f.-------I-,----~ no t e : increas e in
30 00 s:2 gravel below 27'

I--.......j 0 0 ° A -s "J_~ +,"--'---+---+---
00

000

40

I PROJECT McMicken Darn Restoration Study
JOB NO. E81-138 DATE 12-17-81- location
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I PROJECT McMicken Dam Restoration
JOB NO. E81-138 DATE 12-18-81

r"'- --l--+--+---'---t----t----1---"---1-~--'---- --~~--I--- ..·---·---_.---.....--..··..·- .... ·· ...._-~-
0

0
0

o 0 0 - ..1.-.•- .-.----1-----.-- ----1-.- slightly SILTY SAND, some lenses
.--'..- 0 0 0 h---..·~·----·i------ ----.--- moist of clayey sand, clayey

1.0 ---- 0 0 0 X"S-_..._.. .. ." -."JCY-- . ." s il t & subangu1ar to
0 0

0 firm to
0

0

0 0

0

I"--+-'·-l··· ..-~ .. "--------·---I--..SM·--- subrounded gravel, pre-
o 0 0 -- --..-""'C - - .. - -----.--- hard dominantly fine to

I·-c----; 0 0 0 ''''--'-----'''' -------f------. medium, occasionally
o 0 0 ." .... -.-.-.....---.--- ----_ ...-!-------.. weakly to mod~rately

15'''""--- 0 : 0 ~ ..s -501"*.1--·-1----.. "..·- ---- cemented, low to medi-
a 0

o ft --.--- -.-..--.-.. um plasticity, brown%e---"_:;:::-" - -~.-==:t=~--- ~I\ to reddish-brown

20 ==~~~~== ==:::;;~:= \....~-~-~-:~-~-t--l-;--" '--~[f~Y-f-~~-~Y t:-~~ii~~:~----'"
-----.. %t=:f .._~ .. -~--...._--_._-- hard sand, some clayey sand

---- 0 0 0' :~_~_=~~=._=_=__=·..-=.tf--=.=.._=t==--=~_=i==~ ~~~~:~: ;~:~~y o~of~~~_
,, 0 ~ 0 ...- ... c__.__..__. . .\ erately cemented, medi-

25 " ~ 0 ~ x'5"--0"5-" . um plasticity, brown
....._-~ 0 ~ 0 ~ - ---- --_. -.----1--.-- . ._._". ._!?. li-g~!_?r~~.. ...__...__..

·0 0

o ~ 0 --1--- .. slightly SILTY SAND, some silt
-'- ~ 0 ~ f---.. moist to & sandy silt lenses,

o ~ 0 S·!·--·------.. --~--SM- dry small amount of angular
30 --'- ~ 0 ~ /\ S 1---lj:9"C""ore'over lf)- to subangular gravel,

o : 0 ----- --_. . hard to predominantly fine to
~ 0 ~ f- C._ ._'-__ very dense medium, occasionally
o 0 0 weakly cemented, non-

."..---- 0 0 1--.".... - ·-~·-_·t--~-+_--l__--l

35 ~-_._- o.:~.~ ~-S -5~:t'-:5-.·.' plastic to low plastic-
r===t'·-==t~EjE==t.'===·"..._-.. " ity, light brown

40 --

plas
dark

sand,
weak-

VISL!AL CLASSIFICAnON

Stopped auger at 34'6"
Sampler refused at
. 35' 5"

SILTY CLAY, some
trace of gravel,
ly to moderately
cemented, medium
ticity, brmm to
brown

REMARKS

moist to
slightly
moist

firm to
hard

Study LOG OF TEST BORING NO. 17
location Station 294+00, 15' W of toe
RIG T YPE_~=~~~~~~C~ME~~-=5:5~~;~~=~~~=~~~~~=~~~=
BaR ING T YPE ~6:,:,;·Jz,-'~':;-~H~o:,:1~1=-o~w7-...::S::..:t=-e::::.m.::.:.:-..:.A~u=.gb..=e..=r:....-_
su RFAC EEL EV. _--"--;-=1;1:-",3~3L9~. OIL.;-'_-;::;-__- _

DATUM 1982 A.H.A. Survey

c
o

~ .~
Vl U
." ..
II ';

:z '",- 0
c:::>u

c ,..... ~cO
0-u 0.. ~
~ c
::> ..
~U
WI

'0 G
~n.

,... .
~ ::>
.. u
c ~

Cl Cl
C Q.
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i..·-,·.. !-..··+ ··..·-·..·· \.-.- -~ --- f---.- ..I

I
GROUND WATER

DEPTH HOUR

none
DATE

SAMPLE TYPE I
A -- Aug .. , C.uttiM9S; B - Block sampl .. jl><1~
5 - 2" 0.0. 1.38" 1.0. tub.. sampl... _ 5
U - 3" 0.0. 2.42" 1.0. tube sampl... . I # B I
T - 3" 0.0. thiM'walled Sh.. lby tub... -t-

B-20
SERGENT, HAUSKINS & BECKWITH

CONSULTING GEOTECHNICAL ENGINEERS
PHOENIX • ALBUQUERQUE. SANTA FE



------
.,--_.--

1--+---+----+-~--+---11-----

\--'- ---+-----1------1------ --~-'----l

--~ ----1-----
1------1---- ----- ------- f----- ------

1--+--+-----+-----+-------1-------
-- 1---- ------------t-----I----

slightly
moist to
dry

hard to
firm

SILTY SAND, some clayey
sand & clayey silt
lenses with some sub
rounded to subangular
gravel lenses, _predomi
nantly fine to medium,
nonplastic to low plas~

ticity, tan to light
brown

note: considerable
well graded, angular
to subangular sand &
gravel below 20'

Stopped auger at 34'6"
Sampler refused at

34'7"

-- ----- ---------- -------1-----I ~t- -- ---1-4--1

I .~-_--__---_= l,~- - \_1

I '-----'I----l.-G-R-O-U"""t-l-O..J.W-A"""Ti-E-R---l.--....l.--:...:...S-A-M-P-L-EL.-TY-P-E--:...----~-L.--~--------B-_-2-l----J
DEPTH HOUR DATE_ B B - - T

A_ -- Auger CUlli_ ngs. - lock sam_pie 1[8J1 SERGENT, HAUSKINS & BECKWI H

I
none 5 -- 2" C.D. 1.38" I.D. t.ube sample. -

~
U - 3" C.D. 2.42"- I.D. lube sample. 1,.7 B I CONSULTING GEOTECHNICAL ENGINEERS

T 3- " C D lh- II d Sh Ib b - - PHOENIX eALBUQUERQUE • SANTA FE, - • ..n-wa e e y lu e. t



LOG OF TEST lORING NO. 19
Station 328+00, 17' W of toe

RIG TY P E -::;C7ME7.-.--:'5~57:~-_:::__-~----
BOR ING T YPE ~6::..;:g...'_',::;,.:;,;H:.:;o;.:;l~l:::..o~wT-;..:;S::;t=-e:::;m.:::.....::.A=.:u:::.gc.:::e..::.r:...-_
SUR FACE ELEV.__-:;-=.:;;:1.:=:3"'73~9~.;=5~':---=- _
DATUM 1982 A.H.A. Survey

I PROJECT McMicken Dam Restoration Study
JOB NO. E81-138 DATE 12-18-81 location

;:::::;I----I--------+---;..---+--S'=M

~·~f-27
'--' --' f---------+----I·---1---~

--- --- -----1-----1-----+----
i--',--.-----:- ---,l------'f-----··I

,-----}---+----I-----,

GROUND WATER

,----

-.-f--.- ---- i------ --- ----

CONsULTING GEOTECHNICAL ENGINEERS
PHOENIX • ALBUQUERQUE. SANTA FE

Stopped auger at 34'6"
Sampler refused at 35'

note: considerable
gravel below 33'

B-22
SERGENT, HAUSKINS & BECKWITH

, SAMPLE TYPE l
A - Auger' cutting,s. B - ,Black sample i~~
S - 2" O.D. 1.38" I.D. lube sample. .. 5
u- 3" O.D. 2.42" ,I.D. tube sample. j"p B ~.
T - 3" O.D. thin·walled Shelby tube. . -,-

DATEHOUR

f_-!--- --'.-,- .---- ----- -----

--+--.-+----+.-.---f'---- f-----

,---+._.,.----------------- --_._---, ---,-

1-'----1--. ---t---t---+---I

none

f---I---~ ---.- ,-- 1----- -,-'-:'"

1--+...:.-1------1----·--· ...----1-----'--

l~- --I----

r-- ---+-------+----t------f---.--

1- <,--,. ----._- "-_... ---••---.. ----
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REMARKS

moist

LOG OF TEST lORING NO. 20
Station 344+00. 5 1W of toe

VISUAL CLASSIFICATION

"--- ""30 0
0

0

---- 0
0

0
0

0

_._- -1---- -_.-- --- ._-- -'--

1-----!---,~--I---I------4----_.

--.-.. --- .---------...-----.-- .----.-e-.---.
•..•_....-. --_..__._..._.. .__._-..- .....• _----_..

f----t-----j----- -_..--4-.---

j--../-- -1-...--+----4----+----

very firm

Stopped auger at 34'6"
Sampler refused at

'34'10"

b-- -~~-+'==-=~-t-_-__-_--I-t_--_--_-

r-- - ---'--- -----r---+----
f--- .-i------- ------- --..---- -----:---

GROUND WATER SAMPLE TYPE

--

DEPTH HOUR

none
DAT.E

I
A - A.uger cuttings. . B - Block sample 1[8J-I
S - 2" 0.0. 1.38" I.D. tube sample. _ S
U - 3" O.D. 2.42" I.D. tube sample. 1# B I
T - 3" O.D. thin-walled Shelby tube. -t-

B-23
SERGENT, HAUSKINS & BECKWITH

CONSU.(..TING GEOTECHNICAL. ENGINEERS
PHOENIX • ALBUQUERQUE. ,SANT." FE



CONSULTING GEOTECHNICAL ENGINEERS
PHOENIX • ALBUQUERQUE. SANTA FE

SERGENT, HAUSKINS & BECKWITH

LOG OF TEST lORING NO. 21
Station 408+50 15 t W of toe

J
A - Auger cuttings. B - Block sample j[gJ~
S - 2" O.D. 1.38" I.D. tube sample. _ S
U - 3" O.D. 2.42" I.D. tube somple. I B I

.T - 3" O.D. thin-walled Shelby tub.. -t-

DATEHOUR

none
. DEPTH

eME-55
!

~~ RIG TYPE
C. ~ I: ,., BORING TYPE 6%3" Hollow Stem Auger

~ e ~ e ~ I:
i o ~ .:: 'Coe 0- -.!:! 1333.0'e .. I: e Q.

_ .. I:) >- • 0_ je SURFACE ELEV.
IL :) 0 u

,.,
'-0'; .; B u 0 1982 A.H.A. Survey

I: 0'.; e "0 f0- e", Q. e ~ DATUM
:) 0 0 u ~.• 0 I: ~ ~ I: .,,~

c" .. :c e e ..... ~
e e :) e .0;;;

of ;: .. .~ Q. Q. 0 Q. MU
Q. ...

~-." ~ '"Q. C c· .. E E .2~=;
,.,vI '0 G .- 0 VISUAL. CLASSIFICATIONe o e e !! 0 0 0 ~ ... 1:- REMARKS

0 un-II:: U..J II) II)

III __
O..J ::IOn- ::lU

0
0

'0 0 i.----'c moist SILTY SAND, consider"""
~'-

0
~1

to
0 0 1/\ ~ .I0 very moist able sand, some gravel_.._-- 0 0 -- --sM--

0 rx in lenses, weakly--- 0 0 -s-l-~L. firm
to

0 very
0 0 moderately cemented,

~ 1\ low plasticity, light5 [2S S j/ l.l._-- ~--1--- brown to reddish-brown
\ ._------ I---"~'-'- .--.- ...._._~ ...--....--- ..--.-..--....-.--.,._-

-_._.- --MH- moist SILT, some clay, gravel
1_- - & sandy silt lenses,

firm-_..- very weakly cemented, medi-I.--

10 0 l6 ~ .54

~.

urn plasticity, brownp
--- 0 0 - light brmm0 to

0 0--- 0 . ----. '. ._._-_. ..._---','." ---_... . ---_._... .-_- ._,---
d 0 0 moist SILTY SAND, clay,

~-----
0

0
0 ,_. .•._- ---~--1---._- some

0 0 small amount of gravel,-_.___._0 0 --- -- firm0 0

R SM very0 predominantly fine to15 ._-- 0 0
·0 o 0 ·s .')j .ill to hard medium, nonplastic to-----. 0 0 .._--.__.-

o 0 low plasticity, light--- 0 0
o 0 0 brown to reddish-brown

._-~..- 0
0 o 0
n ••. i k---

._- _ •......_,.. _ ..__..-.. ,. ~_.....•.•--._-~,~,.,,~_ .. _. . ._'.. ,...• '.. ,.,' .._.' ,~,....~--~

20 • • • l6 S 41 slightly SAND, considerable·..------_.- • ... -- moist to silt, some silty sand
"--"'- • • ,_.- f-.- moist lenses & angular to

• • •
----" •• -_._- subangular gravel,
._._.- • • • k:= ._-f--

dense to predominantly fine to• • medium25 ..........- medium with well• • • 1)\ ::; £tU dense
some

--- • • graded lenses, nonplas-• • •._---,-- f- tic, brown to light• • SP.._--- • • • brown
• • .-----.

..--'-• • ..
30 ---- • • 1)\ ::; [0 3
-- • • •
_.~-- • •

• • • ._.._'----
• •..-.- • • .~--

35 ---- • •• fX• • S jl

- - .- -------_._--._-_.__..__._-----_.__ .._.._._._...
.•.., ...._._- ----------,~ .~-' .. _.•.__.'._ ..•. __.... ---_ .._-~ ...._,,_ ..._ .. . .-.'-'

-

-"--- ._.- -_. •.. Stopped 34'6".. auger at
._--- f-- f-.- 1--'---" f-.o--. Stopped sampler at 36 '

40 ._---
'---'- f---

'-"'-'--''0''_.'-'' - ._..- ------
..-----:-._.-

~--- 1-->-----f--.---- f--.f-
I

G.ROUND WATER SAMPLE TYPE B-24

I
I
I
I

I PROJECT McMicken Dam Restoration Study
JOB NO E8l-l38 DATE 12-18-81 location

I
I
I
I
I'
I
I
I

I
I
I
I
I
I



I
A. - Auger cutlings.B - Block sample .1[>f;j~ SERGENT, HAUSKINS & BECKWITH
S - 2" 0.0. 1.38" 1.0. tube sample. _ 5 -'"'"

U - 3" 0.0. 2.42" 1.0. tube sample. 1 B ~ CONSULTING GEOTECHNICAL ENGINEERS

T 3" 0 0 thO II d Sh Ib b - - PHOENIX. ALBUQUERQUE· SANTA FE- •• on-wa e e y tu e. t

DATEHOUR

none
DEPTH

,
~; RIG TYPE CME-55. ~

6~"·Hollow• • c ... BORING TYPE Stem Augero ! ~ .- c:• • a- .:: 'Co _o!! 1335.2'• .. c: • a. -: 0 ... . 0_
'00 SURFACE ELEV.u. ::0 0 U ... ,a.-o.z:.· :; B U 0

1982.!: 0'.: c D ..
l~ g. .~ '" u DATUM A.H.A. Surveyu c: ~ .".::::0 0 " • • •• ~ ic: ~ ~ :c .. ~ ~ • "Wi

-£ .~ ...!! g..o D. D. ~- ... o a. "u ; VI
a. c: c: .. e e 00- ... vi '0 ~ 0- "• o •• ~ 0 " ~ to:!] ~~ c:_ REMARKS VISUAL CLASSIFICATION

0 Ul:I.ll: ().J '" O.J ~l:I. ::>U

0

~
~

__0- moist SILTY CLAY, some well
6 S 14

€f,- graded sand, occasion--- _.-------- -_.. moderately
-'-'~"'- %XS- 21 14 firm to ally weakly cemented,

medium plasticity,

I
~ \_firm

o_.o!?E~~.. 1:C:>. __~o.~~?~ brown5 l1S 41 ~ ---_._._------_._----_.----- ... " ... -._. -'-"-'----,--
0 00

I
moist CLAYEY SAND, consider-

-_.- ---.....:. able gravel in lenses,firm--_.- - very some clay & sandy clay
----- -se- to hard in lenses, predomi-

10
,----,

I AS b~ .') nantly well graded,
0 0° ~.

~
<-..> --f---- angular to subangular,

....•.. ---f-.---.-- ---_. medium plasticity,
o~

~.
I - brown to reddish-brown

k----,
--------_._._.___0._- . ------'---"-'--'-- . ....-...._'.,.-, .._- ..........._...

15 1/\ S 71 moist SILTY CLAY, some fine

~
hard silty sand in lenses,

--- f-.- . -- ~. occasionally weakly'
-- i-- cemented, occasional

~
---~.---- _-'-_ moderately cemented

b .. ,~ ~~ ~r20 --_.
~u uv 7J <-0 V nodules, medium to

3ft- high plasticity, brown

._--

~ ----
---- -- . --

~

25

~
X·S· lU4._--
-~- --_.

0
._---- ,_.•..- ...•-.- ..... . --------.-_._---._._~--_ .. ............ ,

0 0 '--.. clay,--" o 0 0 moist SILTY SAND, some
~

30 0o 0

A S j)f 4 small amount of suban-
0

0
0 very firm--0_- 0 gular gravel, predomi-

0 0 to hard---- 0 C'"".. nantly fine to medium,o 0 0 u ••

---- 0 0 nonplastic to low·0
0 0.._-- 0 plasticity, light brown
o 0 0 rx35 -- o 0 0 :S 51
0 I ...

... ".. -_._. . -..- ......_..... ..... _.._......-._-- .. . .. ---.- ..-.:... -_.._..__. .-..-. -----_.----_ .. - . .. .. . ,
--._---.-.-.. _._~-_. -- 0·' "-","'--'~-•.. -.. .. __..-----_._,_. "~-'.--_._.- - " ......._--_._-.

.._-- -- -
-._-- - 34 '6"Stopped auger at..__...- -_.1--.. - ---- --_._.-1--.

Stopped sampler at 36 t

40 _-0 ___'_-

_._---._~-- ._.~ ---.. ._0- _._-- ------
,---_. .-_._~ _.~.._--_. __._-.0- ---- -'---

......:......._-

._-- ---'

..

~
----
---~

---
..____0- t.._· -- --.---_.---- -'-'-'-0.----

GROUND WATER SAMPLE TYPE B-25

I PROJECT McMicken Dam Restoration StudX LOG OF TEST lORING NO. 22
JOB NO E8l-l38 DATE 1-4-82 location Station 425+00 8' W of toe
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LOG OF TEST lORING NO. 23
Station ~463+00 8' W of t

SAMPLE TYPE J 6
A - Auge, r cutting, s., B - Block sample :[>fj~ SERGENT, HAUSKINS & BECKWITH
S - 2" 0.0. 1.38" 1.0. tube sample. _ S ........---'__
U - 3" 0.0. 2.42" 1.0. tube sample. " B ~ CONSULTING GEOTECHNICAL ENGINEERS

T _ 3" 0.0. thin-walled Shelby tube. -t- PHOENIX· ALBUQUERQUE. SANTA, FE

DATEHOUR

none
DEPTH

.- - - oe,
~~ RIG TyPE CME-55. ~

6~" Hollow Stem" " c ... BORING TYPE Auger
~ " ~ ~ ." ~ c

i o ~ cO
" 0- - 0 1335.0'

" III C • ... ,...... 0 ... 0_
"0 a SURFACE ELEV.

u. ,. 0 u .... .. c~· .~ :) U 0 1982.: 0; c 0 r- '1,,": go " u ,,~ II> u DATUM A.H.A. Survey
,. " " u c • ~ C ." ...
C ~ .. :c " " ".tl ~ " ,." e ow;

-E ';: -; .~ Q. Q. 0 ... ~u...... . ~- ... ... .. ~ It"... C C " l! 0
E E 00- '0 • ,- "• o • " " " co:!:! ~.tl c- REMARKS VISUAL CLASSIFICATION

Q UlI.ll: Cl.J II> II> Q.J ::Ell. ::>U

O' 10
0 0 moi'st to SILTY SAND & CLAYEYf...-....__.

"0 0

~ U -18 S of fine0 slightly SAND, trace
--~_.._- 0 0 ._,-- f'-.-.-- f-.-'--. 1----.- --'---

0 ..----, moist gravel, weakly0 0 ~.. cement .....
0

'5~0 0 l6 ::; ~
I.H·i- ed, medium plasticity,•..__....- 0 1--. -_._----- ---- e-- firm0

0
0

B;
to brown5 ._--- 0 0 ~. :-5tT1'5J hard0._-- 0 0 -0

0 ". ~%-.-.,,-- slightly SILTY CLAY, finesome

~
.- - moist to to medium sand, weakly

10
~

~
::; ,~~. .:>

.
dry to moderately cemented,

hard low to medium plastic-
'---

~
... --._---_. "-'- --G-b- ity, light brown
I·

c ____• __+_

R
,"_. ._--

15 ------ '::; bZ

f---
0

-- .-c--. -' 1---. ______.._.__._~.•___•.•__ 0 ••_- ..••..•.•_ ••• ""._.•• ~._•• ~.,__ ,.,._••••••. __

--- 0

" --
0 0 slightly SILTY SAND, some clay.._._.- 0 .---"0 --' -0 "20 "

<----, moist to & subangular gravel,
" 0

0 V\ ::; 4J .j
0 o 0 dry predominantly fine to-.__.•.-
0 0

._-

"
0

0 ::;M- medium, nonplastic to
.._---- 0 -- very firm

0 0 .low plasticity, brown._.,--- 0 1---'f---- --, hard0 0 to0

..._'--- " 0

25
o 0 0 I-- ?f -son'0
0 "0

.,--~ " 0

II
---- -- ~-----

_._-- _._--- --- - _._..__..__.- •... _.- .._---~ ....... - ............. . ......_,---".

--- dry SILT, considerable
_ .• hard fine sand, some clay,

30 == ~ 1)0/1 , 6 trace of fine gravel,

---

I~
-Be- weakly to moderately

0
000 cemented, low to medi-

0 0
0 0II t--

..._--- urn plasticity, light

-- 1--5073, brown
I~~ ~ $-

,
35

1---. .._--------.-----_ ..... _---.-._-_..._._-_ ..._~....,--_.- .. _...__....~._--.-~"""-._ ...
--- ..•. ...._... - ------ ._. _. -- ---"-----._----_._---.- .._----- .._... -- _.. -,_.__.~-----

-'---
.._--- - r-- f--- Stopped at 34'6"auger
-- Sampler refused at
._'-'-- - ._. 34'9"
'------_._._-
.-'_-_"--- ----- --
------,.-'-- f-c--- 1---

.---~- -_.- -"

---- .~I·,

----
._~--- ---,---,_.-

GROUND WATER
.- B-2

I
PROJECT McMicken Dam Restoration StudX
JOB NO E8l-l38 DATE 1 4 82 location

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



I PROJECT McMicken Dam Restoration Study
JOB NO E8l"l38 DATE 1-4-82 location

LOG OF TEST lORING NO. 24
Station ~472+00, 5' W of toe

-& ~-f-_+__l'----'--+---.- ----.. ---- ------- + -'-
.~_ ~:~ ~-..-+_-__~i----~-_--_t-+----------+f--------..:...-~f-------:--_1-J moist SILT-Y-SAND-,-;;~i-l-------

30 -- 0
0

0 ~,.,.. 56 hard amount of clay & fine
___ ~ ~: A ;:, + __-+-_8=-..-_+-,--_-1 gravel, predominantly

.. ._ 0 0 0 ,-+--+-----4---+----1- fine to medium, non-.- -SM--
... ~ : .. ~ '__+--1__-+__-+-__-1-__ plastic to low plas-
._ .. 0 0 0 I--+--+---+----+----lf----- ticity, brown

o Is;;2 "'1'"35 --- ~.:__; V\ ;:>'+-'""b........-/+-----il- --r-)-+----1
1-'-:==I=~=f==Ft==..-=i===t===I==:4===o=------- ..----- --..- -.._.-- ..- --".-.- - ------.- _.__ ..r--- - -- ...-.---....- -------'-"- ------..------------~------------------.--- "--""----"-

CONSULTING GEOTECHNICAL ENGINEERS

PHOENIX ." ALBUQUERQUE. SANTA FE

stopped auger at 34 1 6"
Stopped sampler at 36 1

B-27
SERGENT, HAUSKINS .& BECKWITH

RIG T YPE C~M:-=E:7_:-:'::-5=..5::-::-_--::__-:-...,.- _
BOR ING TY PE ---.:::..6....%-"~H;:_;o~17-=1~0_7w;....;,.:S::..t=-e::.m=-..:;;A:..:u::;.cg~e::.r=----
su RFA.CE EL EV.__-::;-:~1~373.::;.6_==.:_=:3-;I-_:::_------
DATUM 1982 A.H.A. Survey

SAMPL.E TYPE J.
A - Auger cUlling.. . B - Block .omple j~~
S - 2" 0.0. 1.38" 1.0. lube .omple. _ 5
U -3" 0.0. 2.42" 1.0. lube .omple.l B I
T .. 3" 0.0. Ihin-walled Shelby lube. -t-

DATE

-~-----

..-+--;---t-~-+_-__+---I

1--· _ _--~.~---l----.j----~-

--'" •..- - ._.- --_.--'-- -_._---

none

1--- '--- -----1-----+---+----1

f--+-.4···----+----+---l---1

I--+-+-.__.-~+---+----l----

GROUND WATER
DEPTH HOUR

._.-

-------

-----

..-'----

I to. .~

I .=: i~"
i ! g~ E J: c0 ~ .~
• ",c.. _ -:" >... 0_ ..

u. ~~g :-"u" ~ GO·' :B UO j8
.~ :a 0 0 .. • a. ~ g- c '- !! e ""O-~

e '"' ".:c .,. A ... I> I> :t 0 .,';;

I
t ~ i .; ~-: 1 1 •- ~ 0 ~ ~ u ~ '"

~_~o1=u=o =,:,=~:+:;:;";:..,J;:::it:"'=o :t=$::t:iC=o=~=:i::f:=J=j=j:::~::;o 'l.=0:::f=~=u=o=t R
E_M_A._R_K_S_---:---t V_1_SU_A._L_C_L_A....S-SI-F-IC-A.-T-1O_N_..:..-_--t

I 0 ///__ Ij/~ t-:::-=--t--.-,- very moist CLAY, considerable silt

I ~"~~=,i~ ~ U _._13__>-J-0.a 11 -,-Gl;- moderately & fine to medium sand,
/ // ~'S---tO-+-'--+--'--"-+----l firm low to medium plastic-
/ / / V\ . i ty, brown

I 5 ---~As 1~ u ~~i~~------~~1~f~~Y~=~~~~~d~~---'

I
--- %% ----.-- ~;~~ to lensels, occasiodnallY

d

~
CL weak y cemente , me i-

10
Ij/~ ~ - um plasticity, brown

~-=~~-" ~~ .~t--.--t-----'--

I __ TI 1"-, - --~l~~~~l;--C~XEY~I~~,-~~~~-fi;"-
I l5'-~- I I I A;:' ttr:o 1.4 moist to to medium sand & gravel

_._--.. I I L-> -------. moist in lenses, weakly ce-
---'1 I --.- ----- mented, loYl plasticity,

hardI I - ..--- -----.----f---------- light brown to brownI 20--"- 1 I :;; ;"--i~-I-2-" -,--- __,-;_c-:_~--- note: trace of gravel

I I
<:......:> ~~.u

I-+--+-----I---.-t-----+-- be low 18 I

I ...----- I I
..----- I I '-'-..I-'---+.--I--'---,-_+----'--\---i

---- ..-. I II 25.-_'-_. I I
.. J"

I
I
I
I
I
I
I

L...---I

I



slightly
moist to
dry

firm to
hard

SILTY CLAY, some to
considerable sand,
weakly cemented, medi
um plasticity, brown
to light brown

__• __• __• __._,. . " ._. __.__~__._••_._.-._~._....__••__.• __._ ••__ .••••'_ 'h"' _ _ .". " _ ...... ._. __••-. •••••_.__._

CLAYEY SAND, some an
gular to subangular
gravel, well graded,
nonplastic to low plas
ticity, light brown

1 of 2
LOG OF TEST lORING NO. 25
Station 328+23, t of dam

RIG TYP E,.-- -'-'~CME~---:::5;..:::5:.",' -=-_---::-__..,...... _
BOR ING TY PE 6::::..1:....2_"~H:..:o:..:l::;.1::.::_o.:.:_w~S:....:t::...:e::.:m~.:..:A:..:u;J;g2.,;e::...:r=----
SUR FACE ELEV; ..l.1""'3~5w7:..........5"__l ___
DATUM ]982 A H.A. Survey

SAMPLE TYPE l B-28
, A - Auger cuttings. B .;. Block sample ~I SERGENT, HAUSKINS & BECKWITH
S - 2" 0.0. 1.38" 1.0. lube sample. _ S ........_
U - 3" 0.0. 2.42" 1.0. tube sample.' B I CONSULTING GEOTECHNICAL ENGINEERS

T _ 3" 0.0. lhin·walled Shelby tube. -t- PHOENIX· ALBUQUERQUE., SANTA FE

DATEHOUR

none
DEPTH-

I,•PROJECT McMicken Dam Restoration Study
JOB NO E8l-l38 DATE 1-4 & 1-5-82 location

-...:::....;=..:::..::;,.n.j;,----=;..=;..=-.;...:::...::~-=--=-=--=='----

1



Stopped auger at 59'6"
Sampler refused at

59'9"

note: considerable
gravel below 50'

----- -----4---,..--1

• c. -----~-I-----_+--_____4-----

.-- --'-.' --------1------1------1-----1

---~ ----__1--'-'---11----1----1

---1'---+---+----1------1----'--1

- -- ------+~-__I---..._----l

--- - ----~---~--..- e-.----

---- -----1---- ----+-----1

f----I---+----f----·---I----I----

I--+--j-----+--,..--+-----+---~

--...----

-----~-

---
----.- .- --+---__I---!I-----f-----I

------
-----
------I

I
I

I
I

2 of 2

I PROJECT McMicken Dam Restoration Study LOG OF TEST lORING NOe---.;2..;..:5'---.-
JOB NO E81-138 DATE 1- 4 & 1- 5 - 82 10cat ion_~S..:::.t:::::.a..:::.t=:;io~n~3:::.,:2;:;:8:::--+c....:2::..::3:"';1~<t:o-.-::o:.::f~d:.:::a~m~__

~ RIG TYPE -"C.u,ME--"!=L-_-.t.S.w.5 ------. ~~

I
:D i ~ c BOR ING TY P E-- __....:........:6~·~.z.2_"~H~0=-=1~1~0=_w7-~S~t:::;;e~m~-=A.:;u:=.e:g..:::e::.::r::----.. o .. ~ .. cO - -

u.
: !! Co uti !. .2::- ° ... - UO -0 - .!! SU RFAC EEL EV. ~~-=:1,-,3~5:d...!..7-,.w54-' _

~ ... "0'" '<;:>,]3 1982
.!: g ~ g B .. ~ !. "': go i ~ ~ c ~ ~ DA TUM A, H,A, Survey
-= .~ i .~ :E Q. Q. ; ~ -t; 0 Do : j ~. ":

I t-c;J;c'rt:=J=l1.=i=J::t:;;;:;J;;:j;;:t;j~~::E:t:ii5::;O:;:~;;:~=t=~=j=wI::::ji=~=o l1.=D=:=:J=·C=G=r---R-E-M-A-RK-S---t-----V-I-SU-A-L-C-L-AS-S_IF_I_C_A_T_IO_H -j

50 r--..-.~7~00000 IA:; .':1L
,(~o

1
°0 °0°0 ----1----..-1--~--I-

o0 0 I---- -- -~_+---'_t---~~~--I

55 ~---------~--_-.:..-II b;,""."'nT1 '.-----1--.-- --;;=

-I~
6at===Fo~o~~~o~,,"=-~pC'~::3:.\1:: f"ll;lf;;:.~,j'l.4''=:;;;==l===lF===f:-~···=::;;·::.:-- ::::..-:::.....::.:.==-:::===.:~. -==~--:;::-_::::::;:::.=:~-==-::::-:.;;:::::_.-=~.-.--.--:::-~=1

I

1------
I
I

---
_._----
- .._----
----

f---f--.f---t--'--+----I----I

1---1---1----1---+-----1----1
1---1---+---+-_._-+----1----1

I ------
1----+--+--- ----il----J..--'------l

1
I

----'--
--_._,.........;,

-------

---

f--+---+-'-'--~+----'--"'---+---1
1--- -- ---- ---·+----1----1

1--..+--4-------+----1--__1----

1-----1---+--'-'---+----1----1-----1

._--- -- _.~-+--·--1-----1----+--...,..--1

I---- f--- f------I-----t----+-----

I
I

------

GROUND WAT..::.E.:.:.R _

I DEPTH I HOUR I_DATE
SAMPLE TYPE I

A - Auger cUllings. B_ -- Block sample ~I
S - 2" 0,0. 1.38" I.D. lube somple. _
U - ·3" 0.0. 2,42" I.D. lube sample. " B ~
T -- 3" 0.0. 'hin-wolled Shelby lube. -,-

B-29
SERGENT, HAUSKINS & BECKWITH

CONSULTING GEOTECHNICAL ENGINEERS
PHOENIX • ALBUQUERQUE. SA"NTA FE



1 of 2
LOG .OFTEST lORING NO. 26
Station 344+15, t of dam

RIG T YPE ~C~ME~-~5:_=5!.::_::__-_=_'""-___:_----
BOR ING TYPE~ 6~.k"",2_"~H~o:-;1~1::..:o::-:w:;-.:::.S..::t:.:::e~m~-=A=.:u:::Jg:J.e:::.r=-__
SU RFAC E EL Ev. __--:;--:::-;:;~1:-::3~5~8~~.~O-:-'_-;:- _
DATUM 1982 A. H.A. Survey

PROJECT McMickenDam Restora,tion Study
JOB NO E81-138 DATE 1-5-82 location

'-~~~~r;..;:..:..-.:..::::.::...z--2.~~~=---

slightly
moist to
moist

SANDY, SILTY CLAY, some
angular to subangular
gravel, occasionally
weakly cemented, medium
plasticity, brown

• • •._-~ -• •
.~_._-_. • • •

30 • • i<--c

---~ • • • V\ ::; l~
---- • •
"'_-- • • •
..._--- • •

• • ..



VISUAl. CI.ASSI FICA1'ION

Stopped auger at 49 1 6"
Stopped sampler at 51 1

REMARKS

..-1--.1---._- ----11---·--1----'--1

...- ..- -_._---+---_.1---1----'-
--1-- ----- 1------...--i~-_1~--j

.
~... .. ~o ~ -.. 0-... _. a

~ ,;.... ,-O.r:,
"ii l- II M Q. .. U

U ... .. .... 0 c
~..

:E Q. Q. ..... ~ 0'"... ", E E
~ -"1:1 ......l! 0 0 0 .2~~ ~ ...

Cl...J III II)

/Xl __
O...J

1===F:!::!I;I~d~!'=F!)\*~=F=J=)'+=1_==..=1==.l·='U=f=~MT. _~-'-"- moist CLAYEY SILT, consider-

._- ..- _-_.~_.-!-I---....:...-.=-:-_.+-__ I---....:....:...-_..~ \;~\"i. hard ab 1e sand, t r ace of______ ...:._._. gravel, weakly cement-
.. __ ...... .1-._j..._.I-_••~ ----4--~---11--.-- ed, medium plasticity,

l--+--4---+---f----+---~l:======ll=l=ig:=h=t=b::==r==o:wn:==-:::_::-..::.::.::::::..====.=__..

I •.. .. c ..IL, =- O·u

.!: 0" c::> 0 0

of
c ~.

:; i.~

I
... c c .. '• o ••

0 Uo..lX

50 .

I

2 of 2

I
PROJECT McMicken Dam Restoration. Study LOG 0' TEST lORING NO_--=2::.;:6::.-
JOB NO. E81 ~ 138 DATE 1- 5- 8 2 1oca t i on~'-=S..:::;.t=a.=ct.:::;io:;-:n~3=;::4-,;::4-=-+.:...;1=5=-,~<t=--=o:..;:f:.....=d:.::a=m=----,--_

RIG TY PE_--,-__~C!o!..ME~-~5~5~--,- ~ _
60RING TYPE ..;.'..::6:..;7z,,-I~f :;-~H::::o~l::.:l=-o::;:.w-T-..::S::..:t::..e::::m~.=.A:.:u::::.gQ· .=e~rc...,-_
SU RFACE EL EV•_-.,.--::--=-=-=1=3!.::5!..::8~.~O-:-I ---'------
DATUM 1982 A. H. A. Survey

I
I

I
I
I

-...-~- .-.~.- I-.--.-i-----+---.......j
~·········~···..·I·---- --'- ,_·_-·+----1

... ··1·..·· ....---.1-----.-..1--..-----1------1
......_-- .---.-.._.----1-----

1-...

1-,---- ....- -----."-. -----1--.-- --'-

--'-1--- -- '---

I .:_._--

1··- -"- -.---.1-----1----+-.-.--

--I---I---'---.-"~--'--·----11---·--4---

1--. -- ---f--·-·-+----1----1

._--1---1-.__-.+-._--+._---1-----

I 1---1--- --.--+.---\---\-----1

I
~.->___.+----+---+---+---_l

_. --1---.--1----.+---+----1

I
.:............. f.-._-. --_1----1-.-_1

I--I--.-!---...j .----+----/-----j

\.- - --~____il-----I---_+---

---1---- ·--~_+---+----f----I

I·
I

--------
---'-"--

---
._-----._-

1---1--- --"--t----1 ·--+---1
f~ - - 1----1-.--.-

+---+--.--1.-----1--.--.
_. _... -_.._-- ---_.+---+--_.-

---"I~··I----·---·----1----- ----

I
.--....- .--------- ·----ll----·JI-----I

- __-I--·----1----·I-~-l__--1

I--- -- .----+---+-----f-..__-

.----' --=G..:.;ROUND WATER

10m" 1 "0"" 1 om .1

I
I
I

---
._---
....._...-- 1--- 1--. 1--.---------.- ------ -------

I I

SAMPLE TYPE I B-31
A .. Auger cUltings. B - Block. sample l[>fj~ SERGENT, HAUSKINS & BECKWITH
S .. 2" 0.0. 1.38" 1.0. lube somple. _ 5 _

U .. 3" 0.0.· 2.42" 1.0. lube somple.. I B I CONSULTING GEOTECHNICAL ENGINEERS

T 3" 0 0 h' II d <h Ib b - - PHOENIX· • ALBUQUERQUE. SANTA FE__ '. •• I ,n-wo e '" e y lu e. t



P'ROJECT McMicken Dam Restoration Study LOG OF TEST lORING NO. 27
JOB NO E81-138 DATE' 1-5-82 location Station 355+00, et of dam

RIG TV P E __'_-'C~M:-":E:7,-__:5_:_5><!.=_=_- -----'----
BOR ING TY PE_--:_--:6~k"-2_"~H~o~1~1~o~w:;-S~t.::::e~m:.....=.A~u-:.J.g:J..:e:::;r=---:_
SURF ACE ELEV.__--:;-:::-::::-~1.::::.3.::::_5~97:.:_"'0:....:1-~------
DATUM 1982 A.H.A. Survey

slightly
moist to
moist

hard

moist

I
A - AUg, er cu, ttings., ,B, - Block sample l~,Inone S - 2" 0.0. 1.38" 1.0. tube sample. _ S
U - 3" 0.0. 2.42" 1.0. lube sample. l B I
T - 3" 0.0. thin-walled Shelby tube.

SILTY, SANDY CLAY, some
clayey sand lenses &
gravel, medium plastic
ity, light brown to
brown

SILTY CLAY, some sand,
small amount of gravel,
medium plasticity, dark
brown

B-32
SERGENT, HAUSKINS & BECKWITH

CPNSULTING GEOTECHNICAL. ENGINEERS
PHOENIX • ALBUQUERQUE • SANTA FE



$ILTY CLAY, some fine
to medium sand, small
amount of fine, suban
gular to subrounded
gravel, trace of weak
cementation, low plas
ticity, dark brown

SANDY CLAY, some angu
lar to subangular
gravel, some moderate
cementation, medium
plasticity, brown

moist

very firm

hard to
very firm

slightly
moist to
moist

1 of2
LOG OF TEST lORING NO. 28
Station 365+00~~t-of da=m=- __

RIG TYP E ~C7M:::;::E;_-..::5;.::5:....,;__,;___,_=_-___,.----
BOR ING TY PE 6_k.o:..2 '_'.......,..H-;:::o.."l,.....l....,o~wr-S::.....::.t...:.e..:...m:..,....::.A:.:u::..sg2.e=r=-._--,.
SU RFAC EEL Ev.__---:;-;:;-r;"-;:;1:-=3~5;...;9:..,;.,;..0:::....;-'_-:::- _

DATUM 1982 A.H.A. Survey

I PROJECT McMicken· Dam Restoration Study
JOB NO E8l-l38 DATE 1-5 & 1-7-82 locat:Lon

. ... ...i

I
~:~ i~

• ! g.:: e .:: 'Co S
• WI c. - _.. 0 >-. 0_

~ ~.~~ B ~ i~.coa. ;~ ~; J'8
~ ~ ! ~ • -t WI ~ ... ee ~ ., ~ ~

I
1 ~ i .; g- III 1 E ~ ;; ~ ~ ~ 'M ~ ;;: ~

...-0--o1=~=Q.=·. =~*~c5;:...I:;o ~=Vl+~+iO=~=:2=+=o=j~=i=~=~=~=u~r- __R_EM_A_R_K_S-,-_--t_~~'_V_IS_U_AL_:_C-LA-S-SI-F-IC-A-T-IO-N-.:...-_1
I 0 it-:

I ==~~ s-ao-'-4'--_'=:=-u~_--==---
, ....,-....;,.--1~~. ~. .._-- '---- -_.

I 5· -~~l!\S T9+_ ~ CL"

I 10==~~~ 5/ I

I ~-== ~" ... ~ _, .-- -,--1------.--

~r- ~.I 15// ll\ S Z~ ~
~~ l'--+-+c--.._~-----f,~I-- --

I 20'-.-~~A~s--+------_3'6_-:-'1-=-=-:-+-~=12~~Q.-L--l-·'·

I 25 =-=~~~.r--=-_....:..+=-c.,...---+-----=-~f-._ML!b!.-.j

I '/// r--t-----+.--+---+---f---l
. / /-'--'-- f-._, ..-..- ..-----------~~..---------,-----...----.- ..... , ....... --

I %
slightly CLAYEY SILT, some sand,

30
/j/~ t=; Cr::- moist predominantly fine,

__~ V\::; j'j Q ML very firm small amount of fine,

I .----~ t'±$:$==1===l==1==1 subangular to subround-
__. 0 0 ~_ __ ..--- ed gravel, low plastic-

. I---l ~ ~ ~ ~~- r;,nl/, ~,,_----t__-1-__·_IL_.--.,...----.--ity,,- br<?1Nil

I
35 ----I ~ 0 ~ moist to SILTY SAND, some clay

I------j 0 ~ 0 f---- -.-.~~-+---J___,_--+--_l slightly' & fine, angular to sub-
...__. ~ 0 ~ .-..- --.------ -----1---'---- mois t angular gravel, pre-
-.--- 0 0 0 -- --I--..-+---+--~-l----I dominantly well graded

I 40
.-- ~ ~~. ~f-"'f--"--+---f.-----SHe..,- vt~rha~~rm to predominantly fine,
--- 0 00 A::> .jL nonplastic to low--.....--4 0 0 '---" _--,- -+__4+--' . b

0 00" plasticity, rown to

I
----._-- 0 ~ 0 --.-- ·----1------·--1:----+---1 reddish-brown

------ 0 0 0 -t-----I---'-·--I---+--·-+--I
1__-1 0 0 0 1--_1-_.__ .-c---t-----l----+---I

I 45 ~r:l;j-f-P,~::-S;=;-+t-_~:913=:~:===:====:====-_+_1~-~ ..-----.... ._. , .. _
--_o-

Il I. _ ...... 1--_ __ .. JrT

I 50/-..···--_-......J..-.uI' ~!:::-!t:~::-:-'~'-:~~--~;'~~n~-i~-~IJ.·-;--_ ____i--__o!o.l-::.J..()-_l...-_n_--.w___i _L._------ -.J

L..----I GROUND WATER B-33
DEPTH HOUR DATE SAMPLE TYPE ~

I
A - Auger c. utlings. B - Block sample l~-I SERGENT, HAUSKINS & BECKWITH

none S ... 2" 0.0. 1.38" 1.0. lube somple. _ 5
U - 3" O.D. 2.42" I.D. tube somple: .j B I CONSULTING GEOTECHNICAL ENGINEERS

T _ 3" O.D. lhin-wolled Shelby tube. -t- PHOENIX. ALBUQUERQUE· SANTA FE



Stopped auger at 59 t 6"
Sampler refused at

60'11"

CLAYEY SILT, small
amount of sand, moder
ately cemented, medium
to low plasticity,
light brown

note: occasional lense
of considerable. sand

hard

moist to
slightly
moist

2 of 2
Study . LOG OF TEST lORING NOo--=:.2=-8_

1oca t ion_..::::S..:::tc:::a:.=t:.=i::::;o;.::.n~3:,;:6;,;:5,,--+;....;0,,--0:...l-'-,et::::..-o::..;f:::..-d=.a=m=-__
RIG T YP E ----!><C~M~E!..---"5L,,5L.----~-----
B0 RING TV P E ~6:..;~...'~'::;-H~o:_;l~l=-o~w.:;-..::S::..;t::.e:::.m=-.:.A=.:u:::..gtJ.:::e:.:::r--
SUR FACE ELEV.__--:;-~7l~3~5..;.9-:?:.~0=_:'-_=_------
DATUM 19.82 A.H.A. Survey

.-J----- ---!----

, - 1---- .---- --.-.-- '-----
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._-\--.. ' -_·_-!-·_-'-+-'----I----I

- -"" ._---+---+---+---
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I I I
I I I .- e- - ..--1--.--+----+-

III ~.

I I I 1-~-,..-l-.s--llsn·--·-.i.=1,-·~-1-I- -_-_-_--++-_-_._..- -+1-----,-.-::-1--

r I I 1----- ---

I I I
I II
1111:=----
I I I 1/\ S 1. U I II===l===== -,~. -.=' '~""."'='r-~~;:;:.:f;;;;==t=:==4===.:::~ - -.-.- -~ ----...;.-..==-------::::..=~=-.:.-.--.:..-----.-----.--::~=::=--.-- ---'-':

65

•• .. C_II
U. :2 .~ ~c 0

:2 0 ~
of ~ ~ ..• .;;
ll. C C• 0 • •Q uc..a:

50
-_.-_.
._-_._---

55 ~--
-..__..-
._-'-_._-
.._-,....-

60 ~--

I PROJECT Mdficken Dam Restoration
JOB NO; E8l-l38 DATE 1-5 & 1-7-82

I
I
I
I
I
I
I
I
I
I
I

'--.
..~
._--'--

.--- l-- ··--+---+---+---+---1
I
I

'--_...J

I
.--_...:G.:.;.ROUND WATERIO,",HI HOUR I om

SAMPLE TYPE J
,A - AU,ger cuttings. B, - Block sample 1~1
S - 2" 0.0. 1.38" 1.0. tube somple. _ S
U - 3" 0.0. 2.42" 1.0. tube sample. 1,R B I
T - 3"0.0. thin-walled Shelby tube. -t-

B-34
SERGENT, HAUSKINS & BECKWITH

CONSULTING GEOTECHNICAL ENGINEERS
PHOENIX _ALBUQUERQUE. SANTA FE



SILTY CLAY, some fine
sand, medium plastic
ity, brown

note: some strongly
cemented nodules below
30'

SILTY, CLAYEY SAND,
some angular to sub
angular gravel, occa
sional lenses of. sandy'
clay or silty sand with
angular to subrounded
gravel, medium p1as·tic
ity, brown to dark
brown

. ......-._...- ..__.._...._._..__ ..... ------------------

hard

slightly
moist to
moist

LOG OF TEST lORING NO. 29
Station 376+00 I (12 of embank-

RIG TYP E ---lC~ME~--..£5....1.5~----------~m~e~n!..lt"--·

B0 RING TYPE --:::6.:.;:}z"-.'-::'~H:;.:.o=-==l-=l~o:.:,w~S~t.:::..=e.::;m~A=.:u::::Jg;;..:e.=.r--
SUR FACE ELEV. -...",....,...,.-=1;.::3!.::5~8:=:._:... =.2_' _
DATUM 1982 A.H.A. Survey

!--+--+---+---.---+---t-----{

'1 PROJECT McMicken Dam Restoration Study
JOB NO E8l~ 138 DATE 1-7 & 1-8-82 location

. ~.i

I
· h:~ i~ C: .. e. · g'::e ..:: 'Co 0

u.. :) 0 u ~ : .~ .l :t- -~ j 0 j 8
.~ 0 :; I: 8 ..... t r: Coo ~ ~ G C .-

~ ~ 2 :c ~ ~ "..0" ~ I) ~ I) ~~

I
t -::'i,!! 0. ... E E ~- .... 0"; -;ou ~ ..
• ~ i: l! 0 JI .. ..!!~::;~~ '00 'c;"!! REMARKS VISUAL CLASSIFICATION

r_°nl;:u=o.=Q:=t::;:";;.J;::t=:t=V>:t:lXI=-=-:::t=O=.J=t=:l=o.~=;:)=U=::r----- __--t ----...:.--------1
o r~~I ==1~ "" "~5·--l_'--.~~=+--~6---l--~--

I 5~1Jj;~ -6'T7'i:·)O~---t-~6,..--+----l=-If& ~----l-f---+----+----+--+---~

I 10 ~=I.II~I~~~~:~~- ro,'1----1-_~-_4_~-:r.__l
1~l6 ~ I.L

o 0 ..-.. .----- ---.- ------

I ---I: -----= -_._..-.---.---

1 15 III§!-72 :C~7 --';~----l
o~----- 0 0 Q (1 1--- _. --- f----7 7: f-- -.------ ..---- ---- ... . ...1 moist

firm 'to
very firm

I __~ ;c-- ---'-+----+--+-----1

I 25 =--=~ 12" ~c_.-Z'-r__f__-_+_l-5.J.--_CL-~
==~ c---+--+--+----I-l---~

I 30 -_~~_~~~ ~.j-....4.""'0-+--....-+---+---~!1/~:~:t------.--~~~tI;si~~~-~~~~~~t~~-,--.
I ~//: low plasticity, tan

I 3
5

1----1 '~~; !'-~__"I.-S-+--5--'_l+_-_~--il.-.J--SM- /~-m-o-i-s-t------·"-~~N~·~i?-~~~::~:;;bi~·---'
• medium silt, predominantly

...:._-- •• • I---- -.-f-------if-----------t---- fine to medium, non-

1 ·· dense to----- 1-- ---f-,-----4 ---1------1------ pIas tic, tan to 1 ight
• • • I<-- d40 ---- •• J-'>1)\~',..,....s........'L.,../.,........+----+~ very ense brown

._-":_-. •• • _-'l---.~---- --.-t------f-----
...__._ •• note: small amount of

I ----- ----= :·----·-=-==+------'----j-~::---------+-=~3-·P-~- fine, angular to sub-
,,__ ••• -f.'-- ,.,,, angular gravel below

.45 \__-1 •• f<--: LH:.L 42 '

: ~---= :}~F=t-.~--+.If---__~:....c_'j-'-4-_-_:-_-.=-_~__:~=-_~=_-I~=_-~=_-_==_.: r-~U"=='~~;i~c~;;;~~:;t--a-··~-·;_·~···-~'~=
'---'-'5_0_J~~~~-----I>~·;..~~~~~~)IRk:7N;;D~wj..;~~;:·~~;~~i;L...~:¢.c~'::::.::::... ::;:...:-:;..,~..:::"..::;:.:.j-;~:.::;:.c ~S::;:·:A::·I¥\=cp:::::t::::::~r! -T-Y-P-e-----J---L----~-~---,---~B;;-_-;;3~5~----l

DEPTH HOUR DATE -_.

1
A - Auger CUlli.ngs. B - BIOC.k sample j[81~ SERGENT, HAUSKINS & BECKWITH

none S - 2" 0.0. 1.38" 1.0. tube sample. _
U - 3" 0.0. 2.42" 1.0. 'ube sample. l B ~ CONSULTING GEOTECHNICAL ENGINEERS

T _ 3" 0.0. thin walled Shelby t.ube. 'PHOENIX • ALBUQUERQUE· SANTA FE



CONSULTING GEOTECHNICAL ENGINEERS
PHOENIX • ALBUQUERQUE. SANTA FE

SERGENT, HAUSKINS & BECKWITH
l

A - Auger cuttings. B - BI.oCk somple l[?f;t
S - 2" 0.0. 1.38" 1.0. tube sample. _
U - 3" 0.0. 2.42" 1.0. tube sample. I B I
T - 3" 0.0. thin-walled Shelby tube. -,-

DATEHOUR

none
DEPTH

1 of 2
PROJECT . McMicken Dam Restoration Study LOG OFTEIT lORING NO. 3D
JOB NO E81-l38' DATE 1-11-82 location Station 386+00 <t of dam,

,.. i RIG TYPE CME-55
lte C ... BORING TYPE 6~" Hollow Stem Auger

~ .. i .. ~ C; o ~ - cO 1358.5'• 0- - .~• .. C • 0.
_ ... 10 . >- • 0_ js SURFACE ELEV•u. :> 0 II ... ,-o..c· .; B U 0 1982A.H.A. Surveyc o'Z c Ii f- G C"') 0.. .. ~ DATUM:> 0 0 II Q. • 0 C ~ ~ C ~~

C .... ;c .. • ...... ~
.. .. :> .. • 'W;

of :; .. .~ Q. Q. o Q.

:E~0.",
~ _"0

~i
..:: '"0. C C .. e E 00- .- 0.. o .... !! 0 0 0 ai:l o .. c- REMARKS VISUAL CLASSIFICATION

0 Ull..llI: Cl.J III II) O.J ~ll.. ::lU

0

~ [Xs°00
c~LL-1-. -8£-- moist CLAYEY SAND, some an-

0.° 0

firm gular to subangular

% gravel, predominantly

Il.-.---'--.. -"'-' ..

~
1--.- .- ----- f-. well graded, lowplas-
I<---, ticity, brown5 ,

~·S .J6 --_._--_._...._--_.._-_ ..._._---_..••._,,~.' ... --_:....-----

moist SILTY CLAY, consider-
--"--- able well graded sand
---

~
1- hard to in lenses,very firm some an-

'-"- , gular to subroundedb10 .~-
~~-- SS 13 gravel in lenses,

---

~
occasionally weakly

'--- ..-._--- --- cemented, medium plas-
~._----- I . ticity, brown to red-
~_._--~ . .... -_. -~ 1--.---- l-C,f dish-brown to dark

15 --
~

~'S" 4·4 brown

1-' --
-_._-

~
---- -- _.

e--
20 ._- [Xs 0:;-

~
~---

._--- .._-..
-_._--- -- 1---

.~
-'-- ..-..

25
,----,

AS J:>
/ moist

-_ .._ .._----.-_.-'----_.~._----_.
'--- CLAYEY SILT, consider-

~---- firm able fine to medium
sand, low plasticity,

~
..--: C1.=... light brown to brown30 ~:§ l~ lO ML Ir;~i;t CLAYEY SAND, consider-_._-

...._-- ~ - hard able silt, some fine,to predominantly angular

III-- --- very firm to subangular gravel,
35 b ,., ..-&'..- I predominantly well

II
~ u oJ 'I oJ

._--- ---- graded, low plasticity
_._---: ---- I-. .'-.- to nonplastic, brown
----' I----- j-_.-1--. SC to reddish-brown

1m 1/ moist
-..~_.~._.,- --- .._.~ ...._.._- ......-...-..._.-._---._..._.-~-_ .._-y._~._-_.~-_.-

~---~ 1--1---
CLAYEY SILT & SILTY40 rx """"LJ.-S'S CLAY, medium plastic-_._-

o~
._- very firm ity, light gray to

.._---- I I I '1--._-- --Mh- brmm; SILTY SAND,

I II £-L- fine, low plasticity,
45 I II.

k:-;
&- light brown & CLAYEY

ll\ S 48 "rt SAND, fine to medium,
I I I ~ low to medium plastic-
;I: 1= -_.- .._-- .._---.- .._. _._----..... -- -_.__. ------ ity, brown...._-~ ...... ~ ---- SP--IL__.__--. note: lenticular

50
. -_..__ ...-_... ---_. _..._...~._._ ..•._.-._ ..•- .. _-.-- .-.----- ... -_._._......_-_._ ........ ........_...

GROUND WATER SAMPLE TYPE B-36

I
I
I
I
'1
I
I
I
I
I
I
I
I
I
I
I

'I
I
I



50 ..
I-===!=.::'-'=~'-=-~"::_d, :,:,:0,.,..:.l-.:-s:::::±=~=' Io~~...=.._.=....=..__::::t.=....=..j=_....-._..-+---!S~p~

VISUAL CLASSI FICATION

Stopped auger at 49'6"
Stopped sampler at 51'

SAND, some to consid~

erable silt, trace of
subrounded gravel,
predominantly fine to
medium, nonplastic,
tan to light brown

=.,,-_.,----1

REMARKS

~... ... "WI U
C ...
.. II

Q ...
)0..";
....1>

Q..J

.-._..... -----+---''1
._ .. - ..._----1---_.;- ---'------

moist
......:... ----,--.---,-!----.-. -·---+----11 very dens e
f..--. - ·~----+--·-+ --+----u

f-;-__-+t~-=-~'f-_~-=--~.--.~--=---=-~.~~C"·-'-·~.-=-~-=-~-=-·~-=-:::-=-~-=-~-=-~-=-~-=-~-~:-=-~-=-~-=-~~~..:.-:-lL ..

f- ....

WI C ..

" 0 u0';: c
" 0 0c "" ..-.: i .~
c c WI
o .. ..

Ull.D:

_ .._-
._--_.~

i:.....
Q

551-----!

......
!L..

c

I
I

I
I
I

- ....._-- f..--.----j----+----\-...;..---

f--- ----- --.--- '-·----+----1

-----
I
I -----_. ----..:...j--.-- ----f-.--.c

I
1-+--4---'--- '------t----+----'-

-. ---.--- f------- ----t---j

I ._-- -- .-,------jf----'--f----l-----j
- --+---'--l----+---I-------j

I
_.__.-C-

I
I

.._---._--

._---

__~ '-- +__---II--__-JI--_~

1--.+--1--- ------11---'--1----1

._- _.__.

GROUND WAT,::.E;.;,R__=

I DEPT" I HOU' 1_'DATE

I
I
I
I
I

-_._-
---
._---

. "._--
---......... '

_--'-..-

-
._--

- f---. f------t--'---t-------!I------
:-----""1----./-,-_--1-----

---- .....-. ----------+----1

~. --t---+----\---4----1

_ ·c__ -.--+-'----I-----j---'--I

---" ._-_._- ----- --.- ----

SAMPLE TYPE I
A - Aug,jr cuttings. . B - Block somple l~t
S - 2" 0.0. 1.38" 1.0. tube sample. _ S
U -- 3" O~D. 2.42" 1.0. tube sample. I" B I
T - 3" 0.0. thin-walled Shelby fobe. -t-

B-37
SERGENT, HAUSKINS & BECKWITH

CONSULTING GEOTECHN1CAL. ENGINEERS
PHOENix. ALBUQUERQUE. SANTA FE



CONSULTING GEOTECHNICAL ENGINEERS
PHOENIX • ALBUQUERQUE. SANTA FE

SERGENT, HAUSKINS & BECKWITH
TEl

A - Auger c. ullings. B - Blo. c.k sample l[>fj~
S - 2" 0.0. 1.38" 1.0. tube sample. _ S
U - 3" 0:0. 2.42" 1.0. tube somple. 1 B I .
T - 3" 0.0. thin-walled Shelby lube. -,-

DATEHOUR

none
DEPTH

PROJECT McMicken Dam Restoration Study LOG OF TEST lORING NO. 31
JOB NO E8l-l38 DATE 1 11 82 location Station 397+00 <t• - - ,

~; RIG TYPE CME-55. ~ .6~" Hollow Stem Auger.... " ... BORING TYPE~ .. ~ ~
.. ~

"• o ~ cO.. 0'" - - .~ 1358.0 1.. .. c: .. Q. -: " ... . 0_ SURFACE ELEV•u. :> 0 u ... ... o..c, .; e U 0 je
.~

0;' c -; '1- .. M Q. .. ~ DATUM 1982 A.H.A. Survey
:> II II U Q. • 0 c: ~ ~ c: ." ..
C ..... :E .. .. .. ..., ~

.. .. :> .. • 0;
of ~ ..~ Q.'OI

Q. Q. ~- ... o Q. ,;U
; '"A. c: c: .. !! 0 E E 00- ... 0Ii '0 e, .- 0.. o .. .. 0 ~ Cii::!l

~..., ,,- REMARKS VISUAL CLASSIFICATION
0 UQ..lli: CI-.J II) O-.J ~Q.. :)u

0

'~ rx~.._-- s '--ys-' slightly SILTY CLAY, some sand,
moist to trace of gravel, well

~
1--. moist graded, trace of weak
1-- - cementation, medium
k-- very firm

5 l6 I::; l.Vl. 9 to hard plasticity, brown
-._---

~
!== J--._- ._---

------ -~

----
-'--

.10
I.--

~ k:S is 1'5._- 1-------------!--.

.... ----

II
~--~-_.-----:....._----- ,---_._ ..__.. _.-.-. ---_._.~- --. ---_.~--- ._,-_._.._." ,--..• -_..----..-_..... _- --------

---..,,- ----- moist CLAYEY SAND, silt,
15 ~

some
-S 25 moderately well graded, subangular

---- to subrounded, low to
I-- firm to medium plasticity,

II firm-"'- ~ -- very brown--_._- -----1----

20
I.--

II
1/\IS 4U

._-.-

--
._--- -.--." -----f--se--

II ---1--..

25
I.--

~ .::> ll.j.
._--

I~---

II~ u _.}l 113 15
30 ~ S Ll.j.

'~-_._- o 0 f-,-.. -l:lc 0 0nO 0
I I I'

_._._ ......._-_...__._--.- ..._-------
·c·----= I I I ~....::... -- l- moist CLAYEY SILT, sand,

~
some

35 I I J 1/\ s -ZZJ: ~l firm predominantly fine,

I I I
HL medium plasticity,

...._--- 1-- brown
II I
• • .._._-. -"._._- --'... "- .... -~ .._-~.~--~ ....-......._. __... ..- .........._------~,_._- • • • -- ..- ---'¥ moist SAND, considerable
~

40 .- ·.. clay, silt,• • • ~ ::; '-J8 dense some pre-
• • ------ -- --- dominantly fine; non-

_...~---- • ... --- -_.. - ;;-p-.. plastic, brown to
• •--'-- orangish-brown• • •
• • '- -- .
~

45 • ••• fA S 37• •- ----..._. ---- - ~_ .. . ., ...._._.. _....

._--- l--- .._- 1-------- 1-----1----
Stopped auger at 4'4' 6"

---

50 Stopped sampler at 46'
GROUNDWATER SAMPLE YP B-38

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I·
I
I
I



VISUAL CLASSIFICATION

CONSULTING GEOTECHNICAL ENGINEERS
PHOENIX • ALBUQUERQ,-,E • SANTA FE

Stopped auger at 39'6"
Sampler refused at

40'5"

SILTY CLAY, consider
able well graded sand,
some predominantly
angular to subangular
gr~vel, occasionally
weakly cemented, medi
um plasticity, brown

B-39
SERGENT, HAUSKINS & BECKWITH

REMARKS

slightly
moist to
moist

hard to
very firm

LOG OF TEST lORING NO. 32
Station 427+00, $. ton of dam

RIG T YP E. -:;.C7ME:;:;---:'5;-::5~;_-_;:_'-__:_--.---
B0 RING TYPE 6:...~~2'_'r;.;:H707lrl:.;o~wr-S=-· -=t-=e::m:-.:.A:.:u~g2.:e:::.:. r:..·__
SUR F ACEEL EV •__--:;-i'\""n~1..:::.3-76--=07..,:O:...,':___;;:;_------
DATUM 1982 A. H.A. Survey

SAMPLE TYPE J
A - Auger cuttings. B..- Block somple j~1
S - 2" 0.0. 1.38" 1.0. tube somple. _ S
U - 3" 0.0. 2.42" 1.0. tube somple. I B I
T - 3" 0.0. thin-wolled Shelby tube. -,-

>.0 •
.. :>
" uC ~

II II
Q a-.....
~..Q

Q-l

none

GROUND WATER
DEPTH HOUR DATE

" C II:> 0 u
0'';: c
:) 0: C
C ~ ..
-.; ;.~
CC lit
o II II
uo.a:

.._---;--

.._--
45 1----l

..
II

u.
.!:
of
a
li

Q

o
.- --~~ S 5e/-5 ~-'-·--l-----l'J~I---

____.. %%% :=+- -+----+-_.1---1

5 /'.// ~ ~ ~ '"' I,.. "--- Ij/~ lL.o lJ oJ v f oJ ~ ·.!.-_-+--"oR-+---,=-~~c- __-+-I--==-.:=--=:-__Bt-

10 ==~f-¥l~'7or+S --r-l4~"T_-+_-----t---l-~
-_.~ .::-, ... ====.-- ._-- -i~'~-~~i~~~-~"'---' --'~~i~~-~'~'fi;~:~£~ii~~r-

15==~. tzS, S L5 1_2+____ firm to ;:~~o~~n~~~f;s~n~~T:r
__~ f---, very firm

=~_~~:.-=~.---+--c-+---l'-.-- ;~l~~b~~~~l~~ y~~~:~,&

%
~~ occasionally weakly

20 1--""":-"-~ IX 'S' 44 cemented, medium plas-----%1'--1--.- ----- .-1------+-----'- ticU:y, light brown

_____~~~ :.---'--+-=.---=--=-..-_'I--f---..--1--6L-

25 ~IA ~ j', 10

--.-~~~ -----l--I----I-----I

30 ~ ex S+--4r .......::>-l----+--+---I'4.~--f-----i-------'-.j---+-_.
t--'_'_t4--1~0:-t4r+-+'_'_t--_1_--+_----lf---+-------·----..· ..- ..-- . ------.----.------------------.----..----

--- : 0 ~ moist SILTY SAND, consider-.._-...:. 0: 0t:= -.+.---+--·-+---~-S--M- hard able clay, some fine,
351---1 ° ° 0 [7< -S-IB'-+---+--+-~~·l angular to subangular
-- 0 0 0 ~ ----+.---1-----1---'---1 gravel & sandy silt

°0°_._ f-. 1 d' 1. 1/ ) _._ .. ~.----_ ..--._-..._-._--. ------ w:~~e~~a~~~, o~~~~~~ y

40.-~I2Zc:s~E~ '_~_ .~.'.8_ ~:l. .______~~.~~_~_~~:~~r~~i~: ~~_a_s_- _

.• •. .. _. .1-- - __• moist CLAYEY SILT, small
amount of fine sand,

1--+-...+..----t----If----4----1 \\ hard medium plasticity,
\ brown

~
1,====-=-:_.=_=:::._._:=C-._.:-::....:-=.::-:-1~ "-' --_.. - _.. - - _.- _. - - -- _ -.-- _..

- I-- -------+--+--'---+____

r-··- -----1---.--.-1----- ----

P'ROJECT McMicken Dam Restoration Study
JOBNO E8l-l38 DATE 1-12-82 locationI

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

'---'-.---1

I



RIG TYP E ~C~ME!77_--"5(..:,5L,,_:__-_,_------
B0 RING TV PE_~--...:::.6-"'~'-"__:;__;H,,:.;o;;..I~·-=1.;o..;w~S:::..t::.:::em=-.:.A:..:u:..lg:2.e::.r=-__
SUR FACE EL Ev.__--=-=...:;1:.:::3:...:;5:...:9::.,,~.5:::....,...'_-=- '---
DATUM 1982 A.H.A. Survey

dry to
moist

firm to
hard

LOG OF TEST lORING NO. 33
Station 462+50

CLAYEY SAND, some silt,
trace of gravel, well
graded, rounded to sub
angular, medium plas
ticity, brown

CLAYEY SAND, some silt,
occasional gravel, well
graded, rounded to sub
angular, some weak to
moderate cementation,
low to medium plastic-
ity, light brown



CONSULTING GEOTECHNICAL. ENGINEERS
PHOENIX • ALBUQUERQUE. SANTA FE

B-4l
SERGENT, HAUSKIN$ & BECKWITH

1 of 2
LOG OF TEST lORING NO. 34
Station 311+00/ t of dam

SAMPLE TYPE I
A - Auger cullings. B .. B:lock somple ~~
S .. 2" 0.0. 1.38" 1.0. tube somple._ 5
U - 3" 0.0.2,42" I,D. tube somple. B ~

T -- 3" 0.0. Ihin-walled Shelby lube. -t-

DATEHOUR

none
DEPTH

...._ ..-._-

~; RIG TYPE CME-55. ~ 6}Z" Hollowtl tl C .... BORING TYPE Stem Auger
~ tl E

~
tl ~ c

'i .. gJ: E - cO 0 1357.2 1..
.. C tl Q. -: 0 .... . 0_ js SURFACE ELEV•

IL :> 0 u .... ~o'"
p :> U 0

c 0'::· c -; .... tl M Q.
'W; U

tl ~ DATUM 1982 A.H,A. Survey
:> II II U .. .. Q. • 0 C ~ ~ C '"'Ow:
C ~ p ;c ".D ~

tl tl :> tl .';
of .;:~ ...~ Q. Q. 0 Q. <;UQ. 0l

~ --0 ~ .,.
Q. C C .. l! 0

'E E 00- )l.M '0 0 .- 0.. o tl tl. 0 0 co:!] ~.D c_ REMARKS VISUAL CLASSI FICATION
0 UQ.ll:: I,).J VI VI O.J ~o;, ::>U

o Jrl~~Oo.%300o. Iv
S

slightly CLAYEY SAND, con-
--'-"-1117~~---"'~~-f--' b ..- moist siderable silt, occa-
--·-I~o.0 1---- SC very firm sional fine gravel,

o!~o/ r---: I- to hard predominantly fine,
5 ---- ~% subangular, .low to

•• 61.~,L.u.~....__._-- .---- .---...- medium plasticity, tan
__. _ .._ ••• ...·__.__.. _c__ _ ..

•• slightly SAND, some silt, occa-
-:.......,c... - .. ;:;p- moist sional gravel, predomi-

.....-'-'- •• I.- nantly fine & some
10 "/~~%~. lA S 4) ~ . l'Lde.nse medium, subangular,

....- --~~ -'-I---'-. - ---- nonplas tic, light brown

15

·_· -Io:~~~---_·_-~e-· SC ::~;t~~:=- g~~;~i~~~i/~T~~~~[t~
yr~ medium, suhangular,

. 0... 1)\ ~ J~1-i--. .... to hard 1 d' 1 .
t::==t~~-i=i=1==±==1===:jtL..a~lW~ ow to me ~um p as t ~c-1_ 0.1: ; 1--. .... .... l...-..:[ 1\ ity, brown with some.._"._ ~ ~ ~ ~ =~I-' ~\ ...........-.-- ._~_~.~~!:.._~ ...~!l mottling _

20 ..- ..- 000 k-; ~.. - slightly SAND, considerable
~ 0 ~ IA S )L un moist gravel, occasional

...._-" 0
0 0 0 d silt, well graded,

..--.-- 0 0 0 ...- very ense
....... ~ Ol~ subangular to sub-

rounded, nonplastic,
... _.__" ......~.~~_~~__t:C3.E_._..~__.._... . ....... ..........

SILTY SAND, predomi-
r-+-~--~~--~---'-+-~u)·vp-~ nantly fine, subangu-

30 --I~I;;;'c~, , hard~ __..-_t~~~.~.~~;?~:~.~.~~.~t~:_..__.
-- --1----- -~- moist CLAYEY SAND, some silt,

00 f---t----+-....c.....-+---+---I-------I,' hard predominantly fine,
1-~-1 0 0 0 subrounded to rounded,
~__ 0 0 ~_ \\ weakly cemented, medi-

35 1.---.1 0
0

0
0

0
I:!b~.~C';.+-,,.r::w(,\'-l..'-fJ''':'':'''_-+__+ __~ 1\ \ um to high pias tic i t y,

......__ ..0 0 0 1--...+--1-..--.--+----+---+---,. ~ --Ie__-b-rC?_w-n--.- ..--.-.-...---------.-...-.---.
o 0 .--+.-+--,........~---_+--_4----C.-___i

o 00 ..
o 0 ~ _ ... -'-0------+----1---+---1

000

PROJECT McMicken Dam Restoration Study
JOB NO E8l-l38 DATE 1':'13-82 location_..:::::....:::..=::...:::.=::::..:.:....;...::...=-.:.....=-=:...t---:::-=:...:::..-=-:=---I

I
I
I
I
I
·1
I
I
I
I
I
I
I
I
I
I
I
I



VISUALCLASSI FICATIOH

Stopped auger at 49'6"
Sampler refused at

50'11~"

REMARKS

2 of 2
LOGO' TEST lORING NO •.c-..::..3 ....:.,.4_
Station 311+00, t of dam

RIG TYP E ~C7M7.E:--~5:_=5~:___-_=__-....,....,..----
B0 RING TYPE ----"6-'~....'-:',.;H:;:-;:o-:;l;-:l=-;o;,-wT-.=S:;.,:t:.;e::;,;m::.:..-·;;.;A:..;u=-,g:2,.e::.::.r__
SU RFAC EEL Ev.__-:;-~~1.:::.375...:..77..:-=2=-:'_-=- _
DATUM 1982 A. H. A.. Survey

... .
~ :)

.. u
c ~..,

o a.... .,;
~.s>

O.J

.-- --f-..--------+-----4----1

----1-- '-----_+_-'---+- + __-1

..-_.-~ .-----f----+-----I----l

~_I__-c------- ~-- -·_-~t·---_t

~_..+--+~~._------- ------+---'-j

Ii
u

:c
a.",
2 0

Cl.J

.. c •
:) 0 u
o :; c
:) 0 0
c ~ ~

-;: •.!!
c c ..
o ••
un.~

..~-~ ... ~.

-;
•u.
c

50I

I PROJECT McMickenDam Restoration Study
JOB NO. E81-138 DATE 1-13-82 location-...:::...=:..=:..::::z;.=="=';;:::';::--:-:=""::"..l.-":::"-=-=--==':"---

I

I
I
I
I

.-i--- -,----t------il---I-----/

........... -.~ --"-- ------. ----- f--~--

I
--.-......--- .--- ----+-----1

-11-------·..·-----1-----~---

f--~ -- ----+---..-.+---'--!-----
-~ 1---

I
I

1-----)--+--·--·--- ---'--1----'--+---1

-- ------f.-----1I----I-----/
--'-' ·----+------+---f--'---I
...- -- --.-- -----1-----+---1

I
I
I

.....-
_._----

--1- ---- ----~--~I__-

1------_.-

I
-------
-----

I-- --.- ----I---l---+-----
-_.-- -- ~-...:--- 1------+-----4----

- - ----1------ -----I-----~

_._----
- --f--'---f---I----I---I
--1--

I
I
I

'--

_._--,.:.-

GROUND WATER

I "'PTH IHO'" I DATE
SAMPLE TYPE l B-42

A -'- Auger CU".ings. B - Block sample .j[8J~ SERGENT, HAUSKINS & BECKWITH
S - 2" 0.0. 1.36" 1.0. tube sample. _ 5 ---- --.......-
U - 3" 0.0. 2.42" 1.0. tube samp,"e. l' B I CONSULTING GEOTECHNICALENG,NEERS
T __ 3" 0.0. thin-walled Shelby tube. -t - PHOENIX. ALBUQUERQUE· SANTA FE



VISUAL CLASSIFICATION

SANDY SILT, occasional
gravel & lense of some
clay, low plasticity,
brown

note: some granitic
gravels are highly
weathered to decom
posed

REMARKS

moist

hard

c
o

'00
III U
-o-w:.:;
;. WIt
.- Dc
:::lV

~... .
~ :>
WI u
c ~...
00.......
~.J:l

O.J

42

-- _._---- ._--- ..._--_. I--~-_._-

~ _..··_-----'---\----+--4----1

AS:......>.-:--.\----+---+--+-._-

!---- --'-- ---e.--.--+---+-SM-
~ S ~4*-C+---'-iI----'-+---1
- -- .__.-----+---+----~

none

'8
:c
0..",
!! 0

C).J

WI C •
:> a u
0'.; c
:> D Cl
C ~ ~

; -; .!!
c c WI
o •.•

Va.·a:

o

40

II'I~ '.
.~- ..-- .I I I [X:s -oT-+-----l------l---·-

/I I "-',---j-------+-----. ----'---'.--

_==.~ I I I f-c----.+--._.-_+~. . _._..---t--,---t---

5 ._.--- I I I ~ -S -5fJf-S""'2..!.l"--+-,,-'l"-+---I
I I I ----. -.-.-+---+---/----i

---III
---"-- I I I -- -.----.-+---+----+---'-.-
.----- III ~_.

10 __ I I I ""l/\~~r+-,...J_L..--'=--=--=-=-.:-=--=-_=~---=--=----'--l.
.------. I I 1- -.- ..-----. ---... ··-·-----1--1

I I I1---+--lll-·h-..:--+-+----4--+---+-'l
1
1lR"·lL-:-=-'---'-------····--··· .._--_.-_ .._ _ _.__ _ -

15-- I I i ~., 7\ ~<.!. ------~-w--__LL_ moist SILT & CLAY, some
----- I I I ..-- -----·--1--1b"""JYl"'---fI hard sand, occasional

--.-- I I I -- -·--+----'-t---+---~\L. ... ._ _ JI~XE.~.: ~~.~~~.~~~.~.~ _._._-'--- I II _.- __ '_~I---_--+--C.--+-- __ I\ - ..... _ ..

20 .._- I I I' ~-S TO~-+-.......,..t---+---l\ moist SILTY SAND, occasional
----..- I I. 1 '='------ hard gravel, predominantly

-'-+--"-l.--- Mt -- fine, subangular, non-
.~__~ I I I ~__ -- _.____ plastic to low plastic-

1 ..----1. 1 I I --+-----}-~-.---+- ..---.--.-t-'---.- L-...J-_~l~_~~.?~ ...... . __
25 .---- I I I ~7:~SI'r!---2".:T.,.-I----t-:---,.8.-1---l mois-t---'- SANDY SILT, occasional

--'-- I I I " gravel, predominantly
"'--- I I I firm to f' 1 1 ..
1----+-o'-+...........oio-+-'-""7--+~..A-+--·-_··-·.. --..-- ---..- -----.---. hard ~ne, ow p as t~c~ty ,

0 00 ~ brown
--"'-' 0 ~ 0 -._-+--. -.------.-.-- -.---- --- -.--.-

30 0
0

0 ~ If ~-+-~:-A\C+1~f--f~;.-+----l slightly SILTY SAND, occasional
1_----1 0 0 0 1---+--__1---__1 4-_____ moist gravel, well graded,

o 0
o 0 0 firm to subrounded, nonplastic,

--'--- 0 : 0 hard 1 ight brown
_____ 0 0 0 - ...:..--+----1-----+--+----1

35 ._-- ~.~: ~ ·"B+-....,lr.'g........I-:---1---+-----l
____ .0 0 0 1/\

0
0

0
o 0 --- -~,--+---I---+---'--j

'0o 0
-----, 0 0 0 ._- _ ... _·~--'-+·_--+---+---I
___ 0

~ 0 ~
"----I 0 ~ 0

1-..·--10 0
0 0 0

..._-.-..- 0 --..- - ..---- ----t----t----I

.- ~ 0 ~ _I--.. -1--__-1-__+-__1

___ o~o
o 0

451 ..----10: 0
_.....,...-- 0 00

o 0__ 0

o 0 0

1---'---4 0 '0 0

---" 0 0 0 -' -.- --- '---' --_.- __

50 r-_--l._0.u;ftu...
0 ..J1":7~~..J; --l._.,__.....---l----l------_---1L..--------__--- ....J

GROUND WATER SAMPLE TYPE l B-43
DEPTH HOUR DATE - -

A - Auge. r. cutting. s. B- Block sample tl8J~ SERGENT, HAUSKINS & BECKWITH
S - 2" 0.0. 1.38" 1.0. tube sample. _ S
U .. 3" 0.0. 2.42" 1.0. tube sample. I B ~ CONSULTING GEOTECHNICAL ENGINEERS

T 3" 0 0 h' II d Sh Ib b - - PHOENIX. A-LBUQUERQUE • SANTA FE. - •• , In-wo e e y tu e. ,

••II.
.!:
~
0..•·0
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I
I
I
I
I
I
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I
I
I
I
I
I
I
I
I
I
I



. VISUAL CLASSI FICATION

CONSULTING GEOTECHNICAL. ENGINEERS
PHOENIX • ALBUQUERQUE. SANTA FE

---------_..._••...__.~.._..~.._._--_.

Stopped auger at 49'6"
Stopped sampler at SIt

B-44
SERGENT, HAUSKINS & BECKWITH

REMARKS

2 of 2
Study LOG OF TEST lORING NO.,..,.....;::;..3=-5~

10cat i on_..:::S;..::t:.::::a::..::t:.=i~o~n;;,-::2F8:;,;O==--+~0==--O:::...l.../_et.=--o::::.:::.f--:::d:::::.am~..:-....;._
RIG TYPE ~C~ME-=:=--__'5~·::!..5 ----
BOR ING TY PE ...,....::6~Jz"-'-,'1H~o...;1:...:1::..:o~w7-...::S:..:t:::.;e::::.:m~.=;A::..:u::Jg:l.e=r__
SUR F ACE ELEV • ---=--=-::-':1:.::3:..::5~8~~. .::::.0-:-' --------
DATUM 1982 A.H.A. Survey

SM

SAMPLE TYPE J

A -. Auger cutting.. . B - Block. s.omple l[?f;t
S - 2" 0.0. 1.38" 1.0. tube sam·ple. _ 5
U - 3".0.0. 2.42" 1.0. tube sample. j B I
T - 3" 0.0. thin.walled Shelby tube. -t-

~... .
~ :>
.. u
c ~

-
0'".....
~.c

O.J

-'-f-.- '--'---1--"--+---+--'---
~- f--. -,--,-·-1---1---1---1

-,-.-f----- ·----~·---!----I

1--. --I--'--"-+-----+---+--~

J--... ..-I--·_.....;,-+.......--I---I--~

1----1-------+----+----+----1

_.- -'- 1------, r'---'-~----+'---

1-+-+----1--'--· ,----4------"--

Cl
u

:E... ",

l! 0
Cl.J

-,-~._-+----+-----+-----

:.....--t--f---t---I·,----1f-.---l

---+--1----+----1-----+---1

---- --- --------. ·-·----+------jf---

.'.

f----"~f-.--~-:I------l---+--

1--1-- -----t----+!-----+.---
.-.- ~-.. f--·---j---t----+----I

-',-- .-. . ---'-

- -- -----i----l-.----~----J

f-.- ..- -.-.-+---f--_. ---

1-,.-1___ .-~t____-.I__'--jl___--I

1,- -- -,,,.1----- '-'-"''''-'--- -----
i --.-_. ---.."-- ---1-----1

.... -"-,, ...._- ----------+---
'--.,+---+----+----+--'--1
--.:-~. -,----1----4-----+--~-j

, I--.~.,I-'---.--+---- .-.._-+---~

_ ..- -,-- ----1---1·---1

-.,.. 1--,---.- .·-,-,--1----+----1

f.. - --- ----

-- -- ._----1----1---- ~---

-'---
-._•...- .

---
---

._---

...-

--.-'--

._--
._..-
---

J===t~~I~I;--,~ ~__:.U_._..
1--. -- ---.---f------------

I ..- . ;, ~ ~u.
c 0:;: c

:> Cl Cl

.; C ~ ~

I
-.: ...~... c c ..-
o __

0 UQ.Q:
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1
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I·PROJECT McMickenDam Restoration
JOB NO. E81-138 DATE 1-13-82



B-45

CONSULTING GEOTECHNICAL ENGINEERS
PHOEN1X • ALBUQUERQUE. SANTA FE

note: some white an
gular gravel below 8'

SILTY CLAY, some fine
to medium sand, low
to medium plasticity,
light brown with some
light tan mottling

SERGENT, HAUSKINS & BECKWITH
SAMPLE TYPE I

A - Aug.". cUlti.n.,gs. ' B,;" BI.ock sample j~.I
S - 2" 0.0. 1.38" 1.0. tube sample. _ S
U - 3" 0.0. 2.42" 1.0. tube .ample. l,p B I
T - 3" 0.0. thin-walled Shelby tube. -,-

DATEHOUR

none
DEPTH

.; RIG. TYPE CME-55. ~

6~" Hollow Stem Auger.... C >- BORING TYPE.. gJ ~ . .. ~ C.. - eO _.!! 1357.8'.. WI C .. ... - :0 >- • 0_ SURFACE ELEV•
LL >- • :> U 0 j'3:> 0 u Ii

~o.l:· •w; U 1982 A.H.A . Survey.c 0'. c: I-
&c--:~

e .... DATUM:> tI tI U .. .. c ~ ~ C ~ ..
C ~. :c "JJ ~

.. .. :> .. .• 0;
-S 0....~ Q. Q. 0 ... 'M U... ", ~ - .... :.: "".... C C WI e'o E E

~~~ ~j '0 G .- 0.. o .... " 0 c- REMARKS VISUAL CLASSIFICATION
Q UIl.~ "...I ." ."

co __
Q...I :2:1l. ::JU

0-' 1/;//

------'- //~ ~ S· -"-92·-f------ U slightly
%~ moist to

~~--=:==~._.~ ::~;tfirm

-S :====~~~ /5 . / to hard

I·-~-:";~'-=::----+---~-I
10 % 2:~- j U 1-__9.__+----:~---1

~ .... .__ ._ CL

15.I~-----.---'-.,..---j~~~ .----f--. f---~

1-----1~~.~ jj .~'--~--
20 .--,-..-.1%~~ S-~.__~-~- .-----1--- ----ImS -01~l: ~sht-~ l~ --- - SILTY SAND & GRAVEL,

~~ I__~~ well graded, angular
....--.--.-- ~ to subangular, low
.---.- :///1-- -~ , hard plasticity, light tan

.25---11:z :; -~~.-,,--- 0 ~I~~t~~t-ii-----" --;[f~Y.f~~~Y:.~~-~~~~~~~=--_·
~ --f--. . hard sional &ravel, weakl¥

cementea., lm1 to medlum
~~'- plasticity" light brown

---%~ b:=l-s' --5672. ' mottling 'l:r-Jith light tan
30 ~ note: considerable

__.-_,--.-.~ ~. . we11 graded. angular
_.__~ CL to subangular sand

35==~%%~~~72' I~~~~~tly ;~~E~~~~~~£:~i~lY
~
/// ~. I h- d weakly cemented, 10'1:'1

1--_-4 ar d . 1 ..
.. ~_-;:;. ----;::- --------f----- . ~~g~~ ~~~~ astlclty,

40===.~- S. '012 " CL f ~~~~~tlY .. ;.~~f~~~.~~~i~~~T~.·.e~·iit,
.__~_~ hard subrOl-;ncted, .weakly c~-

45-----~~::::-~S07'l '(no ~e~ovprv) ~~~~e~;o~dlumplastlc-

~II ,.. ..... ... .. ·····sc· f .·~;~~H~ ~~~~~e;tai9 ' 6"

50 ~~o~eJ?-::-s:.~.5QLZ~:.__ .::;7;;-" ·cc:.:,. _.,__ , C' -I
GROUND WATER

PROJECT McMicken Dam Restoration Study LOG OF TEST lORING NO. 36
JOB NO E81-138 DATE 1-13-82 location Station 240+00, <t. of damI
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VISUAL CLASSIFICATION

CONSULTING GEOTECHNICAL ENGINEERS
.PHOENI~ • ALBUQUERQUE. SANTA FE

Stopped auger at 34 t 6 t1

Stopped sampler at 36 t

B-46
SERGENT, HAUSKINS & BECKWITH

LOG OF TEST lORING NO. 37
Station 365+00, 1S t W of toe

REMARKS

RIG TY P E--'-__--,---..loC....MEk\oL.-::.5.LJ.5 ,---__

B0 RING T Y P E__~->:.6.o.:;~_tl_::_=:H=.:o~1:;:.·-=1.:;:o~w:..-::S::..t:::.e::::::.m:::....::.;A:.::u::.:g:>.:·e:::.r=--__
SUR FAC EEL EV. ---'---_-::-:::-::-1==-3~5.:!4::'::.45~'_-::---_~__
DATUM 1982 A. H. A. Survey

SAMPLE TYPE l
A - Aug .. , cuttings. B -" Blo.ck sompl .. ll><t
S - 2" C.D. 1.38" I.D. tub.. sampl... _
U - 3" C.D. 2.42" I.D. tub.. sampl... 1 B I
T - 3" C.D; thin-wall ..d Sh.. lby tub... """""t-

~,., .
~ ".. u
c ~....

C "",., ..
~..o

. C..J

DATE

... -.------- e--.-...-I---- .---'-1

!---- --- ·_----+---+----+-----1
I----- --

none

GROUND WATER
DEPTH HOUR

.. c ..
" 0 uo :; c
" 11.11C ~ ~

''; ...~
c c ..
o ....

UQ.IX

--.
"--.-
-_.-

_...._-

-'-

---
._---

._---

00

~-·-·-·--..i 0 0 0

40 ..---

i..
u.
c

of.....
C

30 --.-

15 _.--

o
~'--""'---il/~ [s:L s --rT'- 1.... --€L- moist SILTY CLAY, consider-

/"//I/\·J able fine sand, medium

5 .,- - --..-..1~~\;~ 2C~&=I~::atelY --i::~~~:-::-t~~: -----
~~ predominantly fine'---' ~L..u. ~c;derately to medium, low plas-
000°0 .~_ ._..1-- 1-- . 1\ ~rm ticity, brown

"-._---_._-~~----.-.._.__ .•._.._._---- _._ -_ ...•_ -_ -
·_--c·~ 00 k=..- sw- moist SAND , some gravel, well

10 ~--- 0 0 0 ~'h=r+--r~+------+-..,...,..--I--::":':---i
00 )\ S / 'L 16 & dense to graded, subrounded,

1------- 000 '-----'--+-.....-·-'--I-~- -ct-- nonplastic, brown with
f··f·-If-~--- -~.--.-. .---1-----=-- hard lenses of SILTY CLAY,

some fine sand, medium
".'2:-I---+--t----.:..+---+----1--~

• :.:. ~~+-jU '-SF-I~~i-;t-..·--·-----·-··-·~~:6~~·:·::~~i:=:~g~ a~~l
••••• 1--.....---... .l--._ medium & silt, predominantly
...... ~ .. i-------'----.-- . -=---.== dense fine to medium, sub-

~----'--; 0 00 .:==1-.-1------ -------e---..-.--"IL rounded ,nonplastic,
200 ° orangish-brown

o 0 ° /\ S 34 5 SW------.-..-.----.-.... . - ---.- -..
'-..=:=:-.__'---1 00 ..---1---+---. -'SC moist SAND , considerable

000 gravel, well graded,
I I ... f---_-----I -+-__-l-_---I very firm subrounded to subangu.;.
I I ~ lar, nonplastic, brown

1)\ S . 'L~_·.+-_--+__+__--H with lenses of CLAYEY
I I :...----+-----+----+--'---1------1 SAND, some gravel, pre-
I I ._ dominantly coarse, sub-
I I __.-+---__+ + +-_l'...l----'

OU -I angular to subrounded,
I I ~ medium plasticity',
I I 1'-7_",+--+~_44_--+__-+-_----I__-I L ._ __.____ __J2:r:Q'.V!l._.. _............. .__ ._.._
I I -- - .:.........-.~----+--+----: moist CLAYEY SILT, consider-

t-----t-,'·ti J+--+--+ -+-__-+-__+-_--I firm to able sand, predominant-

35 ~I-==:-==:~~~!:::::=.~::~'=-=-+'\::""S~:f--~-'-=4.-=fl-:::::.-.::j._:...·~~~~:~-o,l-_=O-::=-=·-S=.-M:::;:::j"-I-l\\Lv_e_r__y_f_i_r_m ,..._li~~~~:~~l;~:~?_~_~:~_
--.._- f---~---I---'----1-·--+-_·-t---'--~-

~ moist SILTY SAND, occasional
"'-1---.. ----->--·--f---·--I---·I\\
____.... 1\1 f;rm gravel, predominantly

1\~IVery. ~ fine, subrounded, non-
f--•. _ .. ----.j.......---f----- ~._ ~, plastic to low plastic-
.. ._."",._.. .__. \\ i ty, light brownL'=====._..==._=._=.. _=.. c"-:.-::-.i __._...... •.... _... __ _" .

PROJECT McMicken Dam Restoration Study
JOB NO . E81-138 DATE 1-14-82 . locationI
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PROJECT McMicken Dam Restoration Study
JOB NO. E8l-l38 DATE 1-14-82 location

LOG OF TEST lORING NO., 38
Station 386+00, 151 W of toe

RIG TYP E -:C:7ME=:7---:5=:-'5~~~-----~-,-
B0 RING T YPE ----.::6:....,Jg....'_'':;"'.;:H::;o:-:l;::..l:::.;:o.:.:w~S::..t:::..:::e~m~, -=A=.;u~g~e:.=r:-,__
SUR FACE EL EV.__-=-=.::1.:::t.3.:::t.3...:::3:..,,:.-=5~' _
DATUM 1982 A.H.A. Survey

very moist
to moist

soft to
moderately
firm

SILTY CLAY, some fine
sand, medium plastic
ity, brown
note: light brown
below 4'

CONSULTING GEOTECHNICAL ENGINEERS
PHOENIX. ALBUQUERQUE. SA-NTA FE

Stopped auger at 34'6"
Stopped sampler at 36'

SAND, some gravel,
occasional silt, pre
dominantly fine, sub
angular, nonplastic,
light brown

SAND, some gravel &
silt, well graded,
angular to subangular,
nonplastic, orangish~

brown

B-47
SERGENT, HAUSKINS & BECKWITH

SAND, some gravel,
.well graded, subangu
lar, nonplastic, light
brown

moist

moist

dense to
very dense

moist

dense

moist

dense

4

SAMPLE TYPE I
A .. Auger cuttings. B, - Block somple l?t;11
S - 2" 0.0. 1.38" 1.0. tube sample. ~ S ,
U _ 3" 0.0. 2.42" 1.0. tube somple. I B I
T - 3" 0.0. thin-walled Shelby tube. -,-

DATE

-+..-

+-+--------4 --- -----,..+---.....

.--. ",''''' ~--""'·'-I-'----+----h----

t=-~ ._.:.-...,+-__+ h--.:::S..::W'--j

I')\~ "S T9
"

i..--. -'--,-j--'---t-----t------!J-----I

1---- - '.------ --,--------

SAND, occasional grav
el, predominantly fine,

'-'"'' .--..- . , dense b 1 1 t'

_1-..0_ __ --f--;--~__' --~L_==c.==.,c:=J!~~t~~~~~:=~::~~:=~~,_~..~~~
I---- -..... J---.--------+---1-----

.~~=-+-_.-,--!--------I,--I

none

GROUND WATER
DEPTH HOUR

----

---
_.._--

",_..-
--~,-.

, ---

" ,,,,,,-'---' ----1--,--,1--,---1

00

o 00

00
000

00
___ 0 0 0 1--+-4-~--_+_--_+_--__l__--

00

----- t) ,n".. C .=t:~==.=:t:==:t:==±===L~--.---,--- ..-.".".-,,-.-.
-- •• I--- ....--l----I----I-----l----J

35 I--........j • • • ph--":7'-I--rr+--'""'T'1..,.....I-__I-__-if-~c'~U-j....._ IA. ~ Jq.

• • ••• I----~.---l..-,..-4---'---4----'- f-----

• • •
• •• •• k== -~.. 1-----,..+--+----I--SP--20 -- , •• , 1/\ S 4Zj:-+--+-....,4.--1f---=~-j

----...- •• •. I'---' --\--.----4-----.-. ----1-------

40 ~-,.-'-

10

••
• • •• •

I---J.-=.• .,:.:.r~, +--+-1....-.,..----4-----4'----+---1I.-- '
25 .. 0 0 0 ~ :M---,...,.....-+----+----I------l

______ 0 0 ~:~~-+-.:.-_+--_+_---l
o 0 0
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CONS'ULTING GEOTECHNICAL ENG1NEE.RS
PHOENIX,. ALBUQUERQUE. SANTA FE

SERGENT, HAUSKINS & BECKWITH

1 of 2
LOG OF TEST lORING NO. 39
Station 365+GO l5' E of toe

. . j
A - Auger cutt.. ings. B -. BIO. ck sam.pie ~.I
S - 2" 0.0. 1.38" 1.0. tube sample. _
U - 3" 0.0. 2.42" 1.0. tube sample. .; B I
T - 3"·0.0. thin-walled Shelby tube. -t-.

DATEHOUR

none
DEPTH

PROJECT McMicken Dam Restoration Study
JOB NOE81-138 DATE 1-14-82 location

CME-55
I

.; RIG TYPE. ~ 61:" Hollow Stem Auger.... c >- BORING TYPE
'0 !~ . .. ~ c 2 ... • 0- - 'Co 0 1354.0'..

'" c '.
ll. -: ., >- • 0_

'00 SURFACE ELEV.
IL :2 0 U >- ~o.c .:; B U 0 1982 A.H.A. Surveyc o :; c '0 l- t) M. Co ... v> u DATUM:t' 0 0 U ll. • 0 C

~
~ c .".::

c ~ .. :c • • ".D ~ • :2 .. .,.;
of -.: e.: Q. Q. ~.,.. " 0 ll. 'M u

ll.", >-wI
.:: .,.

ll. C C .. l! 0 E E 00- '0 • .... 0
REMARKS VISUAL CLASSIFICATION.. 0 ... co co iii"''O c5j c-

o Ull.~ "'..J 011 v>
~- ~1I. ~u

0 1///"~ CL slightly consider-SILTY CLAY,
.-_.._~-

.~
IA.8 'j

1-._--1---.- moist ~b1e sand, well graded,---.-- ._---

0 ~ --To --- '---0- _CL' 1\ moderately
low plasticity, light

S brown..,. 0 firm
5 () 0 0 ---.._-~

10
.-_...,---" _.•·.._·"_4 __ .._..•.•_._ ••· •.•• _,._.·._~._·".___" ____..~_.• '_ .. ---..~ ---.--.•_._--

o 0 p S 4 St1-_ slightly SILTY CLAY, occasional0
o 0

0 SC moist fine to medium sand,0
0

0 1-- ,,_. -"-_.
0 o 0 low plasticity,' light-- n In - moderately

.._- -'1-- brown00 Lf.tl~II!___.___ ._._____ ~_
10 0 00 b ~ ,.." ,.. 1 --,-_..._...__._.......,~,_...---- .~, ..._~_.~.~- ...." --'.__.--..~~...._---

:C...:::. r.J ..IV{..1

00 _. - .. f-SW-.. slightly SILTY, CLAYEY SAND,
--_._- 000 _.c .. _ --- _....._-

._-~.._. _._-~-_. L.-.___ mo;i.st some gravel, predomi-
:_-_._-- 00 ._......_._----_..._.- moderately nant1y fine, wellA __

--- • _M~

_. - graded, subangular to• • firm• • • ,----c subrounded, low p1as-15 "---- • • V\ ::; jl 1.
\~_._--._---- • • • -- '-SF- ___~icity '. _~igh~._l:..~_~~______

• •
• • • -" - ---- slightly SAND, some clay coat-
" -.... \ moist ings, occasional .._-_...- 00 -- 1--- _N_·__

. very dense gravel, well graded,20'--- 00 0

~0 0 S- -b4 S1L__ subangu1ar to sub-
---,_.'._' o I) 0 1---,.-- rounded, nonp1astic
------- 00 1--- ------- to low plasticity"000 I~ .0 I ______._.. __.__________ reddish-brown0 0
~----~-

0 f-- ¥~.- f--
_~._.•___._.______A __________••_·_····___·.·_··_~__~.___

0 o 0

~25 0
0

0 "S' loLj-\) slightly SAND, some silt, pre-
0

0
0 SM moist dominantly fine, sub-0 o·

0 angular, nonp1a.stic,~.~--_.- 0 o 0 --
0 0 dense tan

-.---_._~.__._--
---_.,., I I I _..-r-" __AH____._

slightly SAND, occasional silt,"7 5"'''11
,

30 _.....:.- I I
..,

I ~ ~
~ -

~m:-\
moist \ve11 graded, 'predomi-

--c:-- --I I I nant1y fine to medium,
._-- _. very denseI I I subangu1ar, nonp1astic,._---
.--- I I I ~- 1----

light brown-
I ~

---.---- ._.___ 0___- ••_- ,_._' •• _, ___ .•___ . ___ •••• _.-. ....................____

35 -- I I ,.., r-r. " slightly SILTY SAND, occasional~~ ·--:"'!-':!:::!::_:o- - - - ,.._-- --_.~- -- ~

.-._- - moist . gravel, well graded,
----- f- -- subangu1ar, weakly ce-

hard
'--'-7- 1-- ,_...-- I---. mented, nonp1astic to
.----,_¥- _.-1-._. low plasticity, light

40 ._---~_. tanL....______._____.. ___ ------- ..-- ... -_. --~ .. _- _. -- --, '-_._._._~._---_.__. ---- -------- ------ ----- ..-._._----

.__.-- _"H"_'" -~_._..~-- ._-- ----- 1----- slightly CLAYEY SILT, some very
-~-_.- ..- moist fine sand, weakly to
._-~ - '--- hard

moderately cemented,
low plasticity, light

~
tan

..._--
----c- '-'1'- .- ._- ~._.

GROUND WATER SAMPLE TYPE B-48

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



I PROJECT McMicken Dam Restoration
JOB NO. E81-138 DATE 1-14-82

VISUAL CLASSIFICATIONREMARKS

2 of 2
Study' LOG OF TEST lORING NO. 39

10ca t ion_~S..=;t.::a:.::::t:.:::i~0~n~3;,;:6;,::5~+:...::O~O::";IL-:l::..:5~·_I.....:E~o~f=-~t~oEe~
RIG TY PE C~M;=E~-=5;,£5-:-::-_--:-__-:-· _
BOR 1NG TY PE ......:::6~},z"--'....,'~H==-=o:..:;l;:..:l::..:o=-w~-..::S::..:t::.;e:::.m~..:.A:..:u::.lg~.::::e.:::r__
SURFACE ELEV.__-=--::-::-~1:.::::3:...=5::.:4r..:..:'O~I _

DATUM 1982 A.H.A. Survey

1---i!--1.-- . \ note: SAND, occasional
I_....jl---+....-. __•. .__~.· .-- \\ gravel, predominantly

f..-.... --•. -._-.- ~--+---.~- \.\ . fine, well graded, sub-
e-·_·.·~-- 1\ angular, nonplastic,

l-'-=.:=.~.=====-:===~~~--~----~---~----~~~=....=...."'====__..--....-_I==~=·~=g=~=·g=·=1=~=.~=o-wn--a._~_.. -.~=~~=~~~~

"ii
u

:EQ.,.
!! "C)..J

VI C •
:I. 0 U
o :; c
:> " "c ...-.:: e..~
c c VI" ..Ull.a:

c

of
Q.

•Q

·••LLI
I
I
I
I
I

.- ··-+--~-+---t--,...__I---__1

F-+--j----+--·-+---· --_..

!-',-'.+--I-----'.....J.·---f.....-.--·f__---

1+·-+-·-~·...._4------··_--.---'
I·· ---~.----~..----_+_--.j

'Stopped auger at 34 1 6"
Sampler refused at

35 1 4},z"

I
I

..---- -_·--<1-----1---

-... - .... --'--~----f---.-f__---

..._--
_._--~

....--- :.......- --+---+----11----1----1

I
I
I
I

~-'-'

~-'_.-
..~--

.------ ~.-...,..t-----+----t

-- ---+--'--..-+---+---+---'---1
-C.:_ f...-.;....----}----I------I--c-

..- _.- -----I---+---~-- '--'-

- .-~-.-c--__II_--f__---f__---l

-:- .-+.----'__1.---1----1-----1
•.- --+--..:...--I----If---I----1
- ... - ~--+---t--...._4----

- '--' -.'-..-.1----1----1------

I
I

._._-- -.--I--!----+----+----/-----1
•__1__ ••---- '---. 1- 1-__'-__

- ---+----[------+---+---1
-1---+---'~I--_-4._--_.

I ------
"--'-

f-._. f-.-' ._-- ------I------+----j

----- .---- --·---·I---f----+---I

:..-.-. -- -'---__I'----!-----!----

I
I
I

-

~+-+--I-----+----J.-I
r--'- ._- ··-----+---1----+---1
I '

SAMPLE TYPE I
A. - Auger c:utlings. B._ Bloc:k somple. 1lX1~
S - 2" 0.0. 1.38" 1.0. tube somple. _
U - 3" 0.0. 2.42" 1.0. lube somple. 1# B I
T - 3" 0.0. thin·wolled Shelby lube. -t-

B-49
SERGENT, HAUSKINS & BECKWITH

CONSULTING GEOTECHNICAL ENGII'IEERS
PHOENIX. ALBUQUERQUE. -SANTA FE



CONSULTING GEOTECHNICAL ENGINEERS
PHOENIX. ALBUQUERQUE. SANTA FE

SERGENT, HAUSKINS & BECKWITH

LOG OF TEST lORING NO. 40
Station 386+00 15\ E of toe

l
A - Auger CUtli.ng.s. B - Blo<:k sample l[>t;t
S' - 2" 0.0. 1.38" 1.0. tube sample. _ S
U - 3" 0.0.2.42" 1.0. tube somple. 1 B I
T - 3"0.0. thin-walled Shelby tube. -,-

DATE

none
. HOURDEPTH

,
-; RIG TYPE CME-55. ~

6~" Hollow Stem Auger.... <: >- BORING TYPE.ol ~ .i .. ~ <: 2• .. 0 'Co -.!! SURFACE ELEV• 1333.5'..
lit C e ... .... : 0 >- • 0 ... jau.. ;) 0 u >- "o~, - ;). U 0

1982
.~

0;: c Ii ....
~~ g-

".. u .. - DATUM A.H.A. Survey
;) 0 0 U 1:,,- ~ <:

l.~c ..... :c .. .. .. .. ;) ..
of: ....~ Q. Q. 'itA .. 0 ...

~u
D.'a-

~-.,. '* lit... <: <: ..
~ 0

E E 00- >,. wi '0 G .·c .,g.. o .... 0 0 -~- ~..o REMARKS VISUAL CLASSIFICATION
0 uo.~ "...I III III aJ_-.2 0...1 ::eo. :::lU

0 ..
//~ .---, CL slightly SILTY CLAY, consider-

~
6 ::; j/ ::> moist able sand, well graded,--- -- --- --------- ----- ---._- ----

XJ -TZj.------ -------- \ very firm
subrounded, low plas-

~.
s- ticity, light brown

~ --------
5 (L -- -----------_._---_ .. _- ._--_._--~~,. __ .._--_.-

~
S 8 slightly SILTY CLAY, occasional

-----

~
---- '----'- moist fine sand, some weak_u. -.3..5- _8.2_-~ ---- cementation, low to

-.- ._..; soft to medium plasticity, t.an-f-L- . _.- ----- -_..__.. '----- firm.------- o 0 c-o
"5<' ~ l;n/l; "10 0

0
0

0
0

0 SM slightly SILTY SAND, some grav-
--'- 0 0 ~--.- -_.-e-. _.-

moist e1, predominantly fine,0

000 _1\ hard
well graded, subangu--_._-- _...

-.~----
1---.__..- _._-- 1ar, low plasticity,00...~--_.- _.. _-., _._. "----

00 0 O:------c tan
15 .....,.......~

CI 0 7\ ::; -p;f
.._'._.._---_.-. M_'___""_~'·_·'_'_·.···'·'."M_" '___ .'_ .- __ .", ._ ..•..•._. ",._.__,._.,___'__ "'

)
slightly SAND, considerable._- 00 0

---- 00 '-----'- -- --. f---:=.,--- moist gravel, some clay
._~--

0 00 -- ---- SW_ coatings, well graded,
00 hard----_.- ._-- _._---'--f-.---- - subrounded to subangu-o 0 0 <----,

20 - -~.. - " lar, nonp1astic to low00 ~ L) J -'I .) ~

------- 000 -_. --'- plasticity, reddish-
00 brown

ll. 0 0.. -.~--_.
-- ,-_.-._-_ ... _---_._---_ ...~--_._--_._.~ .._..._._-.--_-..-----_.

• • • slightly occasional silt---_.- • • -' - SAND,
25 ~

• • • )\ S 46 moist & gravel, predominantly
.-----cc- •• .- -fine, well graded

• • • dense to some
---_. -- _. lenses, subangular,• • very dense'-.--- • ·-. -- nonplastic, light brown
---- •• -- -- --

30 • • • ~ ~

~--f4 I'
-.:::..:::,.. .... 2 -

• •._._- • • •• .. -- -s-p...,
• • •--- • • ._-

.._-~ • • • - ._-

35 • • '--

• • •
~ S /0• •._-- 1---

• • "-._-- .-- '-'f-.--~• •------ • •...--I-- --_._- • • -- --- I---- -- ----
40 • • • ~..._--

X S 41• •
------ ~. .- .. . .._--.,.~ ---'-.,- ~-_._~..-.._._-

------_.-.~ ----..--.--_."-- ------------- ------------ _.. _..

.._-- .~----

._~,-_._-- 1---- Stopped auger a·t 39'6"
--~- ~- -- Stopped sampler 41'

45 - .. ---- at

----- ---_.

-"-.."~
---- -~--

GROUND WATER SAMPLE TYPE B-50

I
I

I

I

I
PROJECT McMicken Dam Restoration Study
JOB NO E8l-138 DATE 1-14-82 location

I
I

I
I

I
I

I

I

I

I

I
I

I

I



LOG OF TEST lORING NO. 41
Station 427+00, t of old dike

RIG TYP E -.::::C-';-'ME'?:--..:::5:..::=5:...:-,----:.. _
B0 RING. T YPE_----:::.67-...lg-"...,,:;,H~o;.;1:;:.=1.;;;o~w:..-=:S::..:t:::.e::.m=-·.:.;A::.::u:J;g4e:::.r::.. __
SURF AC EEL EV. __--::--;::-::::-;:1:-:=3~5~1~.~O-:-i_-::- ---
DATUM 1982 A.H.A. Survey

I PROJECT McMickenDam Restoration Study
JOB NO E8l-l38 DATE 1-15-82 location

slightly
moist

firm

SILTY SAND, some grav
el, predominantly fine,
occasionally well
graded, subangular,
low plasticity, light
brown

l--++--+...---t-'---l---'----

slightly
moist

firm

SANDY SILT, predomi
nantly fine, subangu
lar, low plasticity,
light brown

••••••• ~__• • ...._._~_._. .• "." •••• ~ r .•.• ,~.,." _ • ,,,.~~.....

slightly SILT, occasional fine
moist sand, medium plastic

ity, light brown mot
tled with light tan

SAND, some gravel &
silt, predominantly
fine, occasionally
well graded, nonplas
tic, light bro~m

slightly
moist

very. dense
····4-1-~_+--_+--_f....-__I

Z:::S'U JVI

l--..-\-....+~._ ...--~ - ...--+--...·+----1
~ ro r-n J I

• •••• 1-:>~..·,·q··~~·:ta5

• • .• .- .........;.---1----+---

1-._--

• •• •• I-_+_-+-__+-__+-__l--~S.=.P---
•• ~.._._+- -+-__-I--__--l-SIL~

••••• k-- _
• •• jL.::::, i::> IV I J2

•• I---+-+---+----t-'---t---I
1---"'" • • • ,-~ -- 1---- ----+---+-.-'--... 

• •• •• --- ---t-----+---+_-~-+_--...I,•• t:::= -- -.-..--I----I---c--- ----.

._
_.._--
-'-~-

..-.-
35-----

..__...---

._._-
._---

40---
...........-

• •
• • •
• •

301----l • • •• •
• ••

451---1
t- -- _. -~.

:--+-+------I-·_-,-+----~--I

Stopped auger at 44'6"
Stopped sampler at 46'

50 I-_...l..-_-"---"--..I..-_..J.--......._--l-----J------~--..:...----=-------J
GROUND WATER SAMPLE TYPE I B-5l

DEPTH HOUR DATE - -A - Auger cuttings. B - Block sample l[gj~ SERGENT, HAUSKINS & BECKWITH
none S - 2" 0.0. 1.38" 1.0. tube sample. _ 5

U ... 3'" 0.0. 2.42" 1.0. tube sample. 1 B I CONSULTING GEOTECHNICAL ENGINEERS

T 3" 0 0 th' II d Sh Ib b - - PHOENIX. ALBUQUERQUE· SANTA FE- •• ,n-wa e e y tu e. t



I PROJECT McMicken Dam Restoration Stud~
JOB NO E8l-l38' DATE 1-15-82 location

1 of 2
LOG OF TEST lORING NO. 42
Station 445+00, t of old dike

SANDY SILT, occasional
fine gravel, predomi
nantly fine, subangu
lar, low plast~city,

light brown

firm to
very firm

slightly
moist

RIG TYP E ·~C~ME~-...,5~5L..·:-:-~ _
B0 RING TV P E 6::::.?-:...12_"-::-=::H:..:;:o:-:1:=-:1::.;o;..w:.:-.:::.S..::t..::e:.:::m::.....::A~u=.ig::..e.:::.r==____
SUR FACE EL EV.__-:;-=.:;::1~3-75..::l,-:?:.~0::.-;l:----=-_.......,. _
DATUM 1982 A.H.A. Survey

....w

I-···l---·~··--f----+----,1----
'UT

I · I~ 1;:= s light·-l-y---- --SAN-D-,-c-o-n-s id~;'~'b-l~--'---

10 ----il!~~~kS S ._~~_+ .1-.__ ;~~:t ~;:~~m~~~~ti;n~~~eof
I~ clayey sand, occasional

gravel, well graded,
subangular, nonplastic
to low plasticity,

I_~-!I~OOo~Og. ~ •__. _ brown
oiJ~.

I
oo~ 1-. ----

20 I-_-_-__--l-~~ S 13 .~_._-k±r~ ~~f~~~·l;·---------·~~~~~--~~~~~~~~~£~I~~~i---

I -'---'-~ -- d t 1 coarse, low plasticity,
.r\>.... ~? era e y light brown mottled

25 -_.-. ~~g:~ ~ .~-- -~-z - \ ~.~~._._.-_.-.-- ..... - ~!:~l:.__~~.?]:~~-._~_8:~ ._...__ ..._,, _

1 1--,---1 :~i:·~ ~u GW slightly SAND & GRAVEL, occa-
;::0:; moist sional silt, well

..._- :~~.~~ ~-~ -. graded to predominantly

1 ---- :: ~ ~ 1\ dense fine, subangular, non-
30 __ 0 0 \ plastic, light brown

o 0 oAs 4~ SM '-----------. -.-----.-----..--.- -..---.--.-- --.. -I---! 0: 0 slightly SILTY SAND, some grav-

I ---- 0
0

0 moist el, well graded to
.0 00. 1\ ' f' predominantly fine,

.._- ~:: I.- I \very l.rm subangular, low p las-

I 35 -~=_. :: =IA~ 4' 3~ slightly------ ii~{-~-~~Ati;~·~~-~:·:::~-~-i·-·
.0 .... 1,.a_ -.. -- -- ..__ .-- ---..------.--. moist . gravel predominantly%.._- _. ----1\ .,

I 40 ===~~~5.QL1-n--------~~~;~:~;m~---m;t~~~EI~;L:~~~:
1---0 /. -~- h dplasticity, light brmvn

45 -'-'- ~ ~ ~ ,=',- ~~~---_-~~·---~o!=-~1.~c!--~!:!:h-~igJ?·~..--!=a~-_

1
00 0 1)'\ S 4U ~ slightly SILTY SAND, occas1.onal

---- ~ 0 ~ uM- moist gravel, predominantly
o ~ 0 ~.-I--I- fine, subangular, non~

very firm

I
"---- ~::~:2i ----t--- L-..flJW- plastic to low plastic-

50 ·Po.;..:.,· ~ , r-u i ty, light brown
'-----I GROUND WATER SAMPLE TYPE I B-52

DEPTH HOUR DATE - - -

I
A.- Auger cullings. B- Block sample l~.~ SERGENT, HAUSKINS & BECKWITH

none S - 2" 0.0. 1.38" 1.0. lube sample. _ 5
U - 3" 0.0. 2.42" 1.0. lube sample.' - l B I CONSULTING GEOTECHNICAL ENGINEERS

T _ 3" 0.0. lhin'owolled Shelby lube. -t- PHOENIX· ALBUQUERQUE. SANTA FE

t ... i

1 ·· i ~... o!e ... "cO c
• • 0- e - _.~
• lite. a..--o >..0 ........

u.. :) 0 u )0, ..; 0 .c, ":I U 0 l 8
.~ giij B • ~ x.r:g- ~~ !c -0;

J: ~ ; .~ ;E ""& Q. ; ~ -a. ~ 8. ~ ~ ~ ':

I i g ~ = ~ l: j j .!!~~ ~'j '0 G 'c"!! REMARKS VISUAL CLASSIFICATION

r--OOt:u=n.=Il'::t::;:";:;..J:;:;:::t=::t=:t:al=....=-::t:=O=..J~~~=n.=:t==;:)=u=jr----.------t------.:.----------1
I b.----

--..- I I I IX~hs·---+-------+-----l--'-------l·1 :.-_.- I I I
...--- III

5 -=--'-. I I I \,-- >-,_••------ ---- fo--I .-_. I I I [2S -S J-ZZ, ~~-+-_.
'---. III

I III



2 of 2
LOG OF TEST lORING NO. 42
Station 445+00, t of old dike

RIG T YP E ~C~ME=:=~--=5!..=5!..-,-----,-----,----:.-
BOR ING TY P E -..:::6....7g...."-:':-:H;::-o~l-=l:.:;o:-;w~S=t.:::e~m~A.:.:u::::..g=>.'=;e-=r_~
SU RF AC EEL Ev.__--:;--;:::-;:;::-:.:1~3::.:5~1=-=.~O-:-'_-=- _
DATUM 1982 A.H.A. Survey

I PROJECT McMicken Dam Restoration Stud:r
JOB NO. E81-138 DATE 1-15-82 - ocation

- - _..... _... - .._._-
._.._.__._._.__._---..,

,---- e--_.- --- --,---i-------~---j

_c: _
1----1---.,...--+--.--+----1---..:...--
-,-I----~----~--_+---I-_-

1--- --- ~,:-.---+----+---+---j

_.--- r-"--"f-- ,.-.---+----+---1----'
---'- -----1----- ---4----

._--
..._
--

i-- - ,----+---- ----t-----1

--
--,'

1-....: 1---._-- -.----J----4-----.;

1-- I---- --0----;----+·----1----1
'"---- --- ----, i-----'-~--

-_.....-..-:
-,...I-. _.~ --.-----,f----; ,----f--

"1----- .--.-1---,-,-, ----1---,---1----1

._--
,-'----

------
----

-,'"--,-----/--,....+-_·--!----I

-- '-- ----t---~+---+----I
~- l..-, ,.-----t-~---+---+_--

GROUND WATERIDEPT' I'OUR ·Ir-----om I

.__._-
~-l---+---l-~-f---I
r--:-' f..- ~---- ----- f.---.- ---

SAMPLE TYPE l
A - Auger cuttings. B - Block sa,mple l>{t
S - 2" 0.0. 1.38" 1.0. tube sample. ,.. S
U - 3" 0.0. 2.42" 1.0. tube sample. 1 B I
T -- 3" 0.0. thin-walled Shelby tube. -,-

B-53
SERGENT, HAUSKINS & BECKWITH

CONSULTING GEOTECHNiCAL ENGINEERS.
PHOENIX _ALBUQUERQUE. SANTA FE



CONSUL.TING G'EOTECHNICAL ENGINEERS
PHOENIX • Al.BUQUERQUE • SANTA FE

note: moderately to
weakly cemented, tan
below 353z'

note: some gravel
below 30'

SAND, some silt, occa
sional gravel, predomi
nant1yfine, some well
graded, nonp1astic,
light brown
note: moderately ce
mented below 233z'

SILTY SAND, consider
able gravel, occasional
sandy clay 1ense, medi
um plasticity, brown

note: light tan below
15'

B-54
SERGENT, HAUSKINS & BECKWITH

slightly
moist .

firm to
very firm

1 of 2
LOG OF TEST 10RINONO. 43
Station 462+50, t of old dike

RIG TYPE ~C7M~E~-...::5~5~:__-----_-_
BOR ING TYPE --=6:-3z"'-'_'."....:::H:.;:o:-:1:::-1=-=o~w--=S::..t=e.::m=--=A~u:=.gc·-=e:.=r:....__
SU RFACE ELEV.__-:;"-:::-::::-;1:-=3~5::-:2=-:-::.:::.,0-;-'_-::.-'- ~-_
DATUM 1982 A. H. A. Survey

SAMPLE TYPE •

A - Auger cuttings. B - Block sample .'j~?t
s - 2'~ 0.0. 1.38" 1.0. tube sample. _ S
U .. 3" 0.0. 2.42" 1.0. tube sample. I B I
T - 3" 0.0. thin-walled Shelby lube. -t-

DATE

-.. -. -------. '-'--"'-- .._---1--._---
.... ~.. I__.-.-+-_-+_~S~M-.:-

-- ---l----~----I---f-,.,.---l

- ...- ---4--.,.-~----+----

--+·_+--_·+---+----1----'--1

-'-- ·_--j----+----I----I

---.+--t----+-----f----1---1

.._- ...... ~.---+_---j ----l----I

fAS -Z~
I'---' . --.- -.--..-.-f------I--.-.

-- -'--..+---+---l-----
k:-;

~s -5TjTI T

~-"--~-- --.-+---+-----1

ts2 'S:+'~r'~'{-ft_~+_--+_---+---I
~ L.,JV

".--- ..-------- ---1--._..
k---..Rs nr·t------+----4---l

none

1·- - ---+-----1---+----1

• •

• • • t--..+--l----

DEPTH HOUR

.._-

._---

---_._-

---..-
--'--
._._-

-------

__c-

-----

-.._--

• • •
• •·.. .
• •

I---....c...j·· •

00 0

o 0 0 1----. ·_I~____I-·-__I----~.---j

t===~~~,~1--.:= __-__-_===f--_·-=--=--._---j~_=_-=- __=__=_~=_=__=__=__=_-:-4 -1 . .. ._..__..... _.._
•.• ..-- 1-'-- .-----.- .-----+---.-{------·:: rx s·~·1--1".-'"1---t---+~"""""-+-----I ~; ~~~ t

1
y

• • • !L--' ...-I--.---.-lc---+-_--l-.~-

•• medium
• • • 1--. -- .----f--.---+----I~---I dense to
• •• •• ~ITflrinT ~-;-;,,--+----+-----l-dense to
• • very dense

• ••
35 1-.:.....----1 •••••

• •
1·....---1 • • •• •• • •

..•11;..

c:

0
0 0_._.........,. 0

00
0

0
0...._----

0

10 0 0
0

0 0

"-~ 0
.0

0
0

..•_------ 0 0
0

0 0
0

0 0
0.-. __._~-

0 0
0

15 '.,-- 0 0
0

0 0
0

---_._-
40-----

._-c_._

._---

• •• • •• •
• • • ,--.. "-- --.---j---- 1---'-..--1----1.. ~

30 1---1 ·::i/\S~ 44
"._-,--- ••.• ~++---+----1----I--~....j

•• 1---+--1-_--+---+---1-----

• • • l-++---!----!----I--S-P-• •

• •
• • • r=' -c:' -i;n I Cj ,45 1-----1 •• ~4_'~..J..l..L/-.J+--_+--_+---1

• • •• •
1-----+-..,0~ ~;-t-+--+----t----t---+----1----------.---.-----....---------.....---.-,-.----.-
1-----10 9 0

0 0 SMo 0._ .---- ,---,--+---4--=-=-=---1
0

0
0 k-;;501-_..l..A.L:::J.a,.....l.:::....::.J..-J--_.J.-_-i-_--l.._---J ...L-_..-- --...,; --l

GROUND WATER

20---

25

I
'--_--I

I

I PROJECT McMicken Dam Restoration Study
JOB NO E81-138 DATE 1-15-82 location

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

I
. ~~
• ~ c ~

'0 ! e' • ... c
~ 0 - E ,..~ g~ _.!

;. ~ ~ ,.. ': b 1· ~ _B u· 0 j 3
g i a 8 • ~ t~ g- c ... ! C ~.:;:

~ ~ ; .~ ~ ~ A. ; :e .a 6 x. ; J ~ ':

I ~ ~g: Jj j j ..2~:; ~i 'o~ ';:..2 REMARKS VISUAL CLASSIFICATION

r-070it=u=n.=D::::jt:::;;:;:;:;=t=t=:t:lll=-=-::::t=o=.J=t:=2:=n.=t:=::l=u=t----.....---.....--j-----------------i
I I I IS:2 .S-~-lo-+---+---+---- slightly SANDY SILT, well

I ~-..~ I I I 16 .----+---.------.. mfOirimst graded, suhangu1ar,
I I I I--Ic---+-·--.........-jf-----+-_-+·--- low plasticity, light
I I I 1;::::::+-' ---I-..---+---'-+.....ML...-- brown

I 5 -,.-
._.__ I III kS S _2::"" .__--1--,---__

r----+~H_-+_+_--t--+_-_1_-___j.-------j..--_._-----------



20f 2
LOG OF TEST lORING NO. 43
Station 462+50] t ot old dike

RIG TYPE~ ---l.C:u:ME~-~5.L..1.5-:-:-_~,-- _
B0 RING TY PE --::6:...%"-'_'~H:.;o:-;l~l=-o~w+_..::S:::..;t:::..e::::m:::....=.A.::.:u::::.g=e.=.r:....--
su RFAC EEL Ev.__-:;-=-::1:.:::3:..:5~2==.0:::::,.'-:-':....-.-::-_~ _

DATUM 1982 A.H.A. Survey

.
~D

o ! ~ -D 0-... -,. " ~ ;,.., ... OJ:.·"ij I- t~ g- .. u
U D D

c:
~

~.
D

0. 0. ..~ ~ C ...
~- ...

o ... E E 00- ,..,011
~ a J 0 iij"t"ij ~~

"..I III ~ ... C..I

ol~lo 1)\ ::; YL
=:::
._- ---'-""--

I PROJECT . McMicken Dam Restoration Study
JOB NO. E81-138 DATE 1-15-82 location

I
I
I
I
I
I,

I
I
I

_.,-

,----

--._~

----
.._--
-"--_.._.-

~- .----1----- ...-----'---+--·--l-----I
1------1---- ----:-.+-~--t_--+_--

--'- -11--·---1-----1--·_--·1-----1
. -- --_.1-'--'-'-- -_. . 1----_

...... ----- ----.,- -l-----~---I

,." f- .., -- "-- 1------,1----,1

1--+---1--- --'--------~---
~·I-- -·----+-----1----1---1
~~ -,- ,---- 1-----'---.-..1----- ---

f---J--· --.-1----- .----1------

1-- --1------- '--- ----+-____:-_1

1-----1- .--- ---- I---.__-I-_--'-_~

>- ---·+----I-~---_If--__l---I

--I---·I--------+------t-~____:-+--~

f- -f---!----+----'----+----1

1---- --;------\-----t----I----

1---. I--..-t---t----- ----+----/
-- --- -~--- ----.-+----I--'---'-!

-- ,--- 1--.----+---- .--- f--._-

-- -- --- f----- ---+-----

Stopped auger at 49.' 6"
Stopped sampler at 51'

1---.1---.. '--------.-+---l------l

----- .._-- ...-~--- .. ----1-----+---
- ~--- ---------t---------t--~--'----I

._- I--- - ...-~-+-~-_t__-·-_I__---'--I

1-

.._---
I--- .---1--'----1------+---+----

l---+---+----.t-:--.-.-- ----- ----..

SAMPLE TYPE t
A - Aug .., cut.tings.. . B - Block sompl .. 1[gJ-I
S - 2" 0.0. 1.38" 1.0. tub.. sampl... _ S
U - 3" 0.0. 2.42" 1.0. tub.. sampl... I B I
T - 3" 0.0. thin-wall ..d Sh.. lby tub... -,-

B-55
SERGENT, HAUSKINS & BECKWITH

CONSULTING GEOTECHNICAL ENGINEERS

PHOENIX .' ALBUQUERQUE. SANTA FE



Stopped auger at 29'6"
Sampler refused at

29'113z"

LOG OF TEST BORING NO. 44
Station 127+00, t of dam

RIG TYP E ~C7ME~-~5:..:::5~:__- --.,..----
B0 RING T Y PE__---6.::..?t:....12-"...."r"H~o~1;;;:..=1.;;;o,w:...-:S::..t=-e::.m=-.:.;A:..:u~g;2.,:e=-r=-,....-
SU RFACE EL EV.__-:;-~~1.:::.3::;.5..:::8:;,;,.::_=:0=_:'~__=_~--------'-
DATUM 1982 A. H.A. Survey

_._-- ----- ------I---'--~

----- .---1-'---"-,--f--.-

..-.- --.--.f.---"---- .~---+--_.-I

..... ~ --~-- ----...---c--- ---

.- -____J.---.j..---- --.-J-----l

----.f.---"-l---+--~-+_--+__--I

~-- .-_.. ----~--.____J.----~

~ -_. _._-+-----+---+-~~-~.~---j

......- .__.._-_.. ---- _ .._-+'-----

~....~ ..._.. -~-_.....+._---I----+---j
~ ...

1 ~.~ '. .-. ~-.---~-I_~--.__l__--_+_----l

1- ---11------1-------. ------+---1

}\ S 101 uVV
---+-----+----+---1

1-- --,'----1------ '-----+----

!-- .-. --.--. -----1---_+-+""~"'4_"'-
~ c: ~ n I ~ " un

f---- --~-,.....--t·---'-_+-'--_f_---I

1/\::> 41

1-.. f--- ----+-----1----+----1

1)\ S 75
1"--'l--4---__l__--__l__......:--_+_--·

~'--'

...._.._.-'--

._._._. 0 0
0

0 a-_.._-- 0
0 0

.''".''-'._~-_.. 0
0 0

15
0

0 0
0

0 0
'-- 0

0 6
0

0 0

a
0

._--- I I I
20 I I I--_..-- I I I

_..•- 0 0 0

00

25
1) 0 0.,,---

00
~-- 0 0 0

._-- 00

ll...lt°
• ..---. • • •

30 ""
'--
--_._-

._---

I PROJECT .. McMicken Dam Resto.ration Study .
JOB NO E8l-l38 DATE 1-18-82 location

-=-:::'::::":~~,-7;:;;--'-=..:::..l--:':o..-.::::.!::..~~---

. ..i

I
It v i ~

.. o!e ... "cO c
.• • 0 - e -- 0

~ ;a~ ~ :b.l ~:i Jo '00
.5 o~ c 8 ~ 8. M Co ~ ~ It .. rJ) U

~ ~ ..!.:E •• • o· It " . ~ i 1 ~
i: '.; ; .~ . a. 0. ; :!! -a c 0. -; u. ~. lit

I t ~ ~ ; ~ go E E 00- ~..t '0 ~ 'c ~ REMARKS VISUAL CLASSI FICATION

r_Q70rt:=U=Q.=a:::::j::;;~::;:;;.J;::t=Jl=.t:IIl=o-:t::iii=;:!=:2:::t=Q=.J=t:=~=rf=t:=:::l=U=r---------t----------------1

I
-.'.- ~ ~: tv -S- ~-t:L+,.....--!!-----'-'-+---l--.-- slightly SILTY SAND, some clay,
- ...•.._~ 0 0

0
16 -- -·----1----+----1---·1 moist predominantly fine,

1--"'~"1 0 0 0 I--.-+--+---t----------'f-----.J.--.......J f' low to medium plastic'-
o 0

0
very lrm . b

.....--.... 0 ::== - -..---I-.--..-t.--_f_----l to hard l ty , rown

I 5-·-·-~0:
·0

---.• 0 0o
\ ...._..--4 0 0 0

o 0 0

.1 ..----~ 0 0 0

----~ 0 0
o 0 0

10 -- 0
0

0

I
I
I
I
I
I
I
I
1
I
I

1--- "--I--~-.-!__-----I
I

~---

GROUND WATER

DEPTH HOUR

none
DATE

SAMPLE TYPE I
A - Auger cullings. . B -- Block sample l[Xj1
S -- 2" 0.0.1.38" 1.0. tube sample.. _
U -- 3" 0.0. 2.42" 1.0. tube sample. 1 B I
T -- 3" 0.0. thin-wal.led Shelby tube. -t-

B-56
SERGENT, HAUSKINS & BECKWITH

CONSUL.TING' GEOTECHNICAl. ENGINEE.RS
PHOENIX • ALBUQUERQUE • SANTA. FE



CONSULTING GEOTECHNICAl. ENGINEERS
PHOENIX • ALBUQUERQUE. SANTA. FE

Stopped auger at 34'6"
Sampler refused at

35'5"

note: considerable
angular white gravel
below 34'

B-57
SERGENT, HAUSKINS & BECKWITH

LOG OF TEST lORING NO. 45
Station 147+00, t of dam

RIG T yPE ~C=.:.ME~--"'5:...:5:....-----------'-
B0 RING T YPE'--_---'-,~6:..;}g'_'_'::;-f:;,:I:.:.:o:..;;l~l:::.o;.w.::;-..::S::...;t::.e:::.m:::;:...·..:,A;:..:u::..go.:;:e;;::T__
SU RF AC E EL Ev.__-,:--::--::-=:1:..;:3:...:5::..:8::....:....0.:::...".'_,,--_.,-- _
DATUM 1982 A.H.A. Survey

SAMPLE TYPE I
A-A.ug. er cuttings. B ~ Block sample j~.'~
S - 2" 0.0. 1.38" 1.0. lube sample. _ 5
U - 3" 0.0. 2.42"1.0. lube sample. 1 B ~
T - 3" 0.0. thin-walled Shelby tube. -t-

DATE

----,1------- ---I---~I

--_.. -_. --- .._-- '-'---

-.- -.... -----1-.--.- -----f----I

~-- -·t---,----!I-----l-~-I

1----1-.- ---------1-----'---'-- ----+---~

I-~-·!--~..---~---_f-__::.--+-_--I

,--...+-,..-+-..----... ---- .-----1---.-

I-- ---+--.-+----1-----1.---

R~r j(:S

5f:}-f-§!~f-'---+---+---~
."_. . - ...._-,-- --... - .::=:==-.:= .~

1---1----1----- ._~ 'C=======F=========C-=--=-==-:;:;::-::;:.;;;..-==

none

GROUND WATER

h .-.- l--.----I------f---1---'

• • lAS 54--- ---I----I--g-p-

• ••

• •• • ••• f--+--+--+':"'-_+--+-~-I

• • • r--t--+-----+---f---+----I• •
• • • k----,
.. "/"~
~. __....lL:::o .•!:'.

1-.

• • •
• •

• • •
• •
• ••
• •

• ••

DEPTH HOUR

.._-_.-
._.._---

.----
-_.~--

--

30,,--

25

40

I PROJECT .' McMicken Dam Restoration Study
JOB NO E81-138 DATE 1-18-82 location

_..::::-:::..::::...:~~--=;:+~..=...!.---=:.........::..=:--=..:=---

• '- .. :t:

I
~:E i~ c.. • g..:: E .:: e0 _ .~

• wee 0.-·0 >'.0_
U. :) 0 u >- .. ·O..r:. .. ::I U 0 '0 "u"

o.c 8 .... CtMQ. wt
U

.. " V}
.5 ~ ~ ! • • Q.. o i e' '- i -a ..
of -.: .. ;~ ~ Q. Q.. .;:! ~ 0 Q. ~-u J. '.:

I l g i ; ~ ::' ~ ~ J! ~::; ~~. '0 t 'c J! REMARKS VISUAL CLASSI FICATION

r-""mo~_=U=D.=a:=1:;t>;:;..J:;;::t=Vl::tVl=t=.ce='=-=-:::t:=O=..J=t:=::E=D.=t==::>=U=:t-----------lr-......:--:----...:.------------i
__ ...._ I I I ""'~""+,..,::;.-+.-'7S- slightly SANDY SILT, trace of

I ~"-- I I I ~ .._....,.-f-----+---~-1___+H:.- moist gravel & clay, low to
._.--:-- I I I --l---'---........J----l----- firm medium p las tic i ty ,

I II. light brown

I 5 =_'~~~~CI ~ ~.---,_+_---'-----4---.1 ~-~-.~'-~-~-t'-l-~y----I'---~t~-~-i~~t~~":-~~i~~E~'~'~~'--'

I
--~ ,--_.--- ~~, ~. G-T.--_. hard cementation, medium
~~ __~ __ ~ 0 plasticity, light brown

10 ---~k2S~ ~:=:::~_~__
I l5=--~11~~~o~"$,~o." ~fs~~~-----~-~--+-~-:-~-:-t--'-----:+-~~-~-A-g-;~-i--;-r-S-'-~-~--~-v-'-e~~a~~e~f
I I~ dominantly .fine; low

G~ ~- -- --f-----.--~-. plasticity, brown
1------+-'-<,,;• . --.--.----.-.f--:'--.-----..---- -- "..- ,- ----'.

I--·---l .,•••• ~- ...- -- -----+---+---- slightly SAND, some clay & silt,I .-....- ... t=::: - ---- --.- ··-----1--_-1 moist to trace of gravel, pre-
20---' •• [;('5 ;lU moist domj.nantly fine, non-

.~__ .._...: ~~.~= __._+I-_--_-_.==-+.-_-_-_-_-_+I-~-_-_--'-- very firm plastic, light brown

I ·.... 1---,,1-- ,,---- ---'- ---'--~ to hard

I
I
I
I
I
I
I



CONSULTING GEOTECHNICAL ENGINEERS
PHOENIX • ALBUQUERQUE. SANTA fiE

SERGENT. HAUSKINS& BECKWITH
l

A - Auger cu"ings~ B .-.. BlOCk. sompl .. 1[>{11
S - 2" 0.0. 1.38" .I.D. tube sample. _
U -3" 0.0. 2.42" 1.0. tube sample. . j -' B I
T - 3" 0.0. thin-walled Shelby tube. -,-

DATEHOUR

none
DEPTH

,
~; RIG TYPE CME-55

, ~ 61
" Hollow Stern Auger.... c ... BORING TYPE '2

~ .. ~ ~o.. o ~ ~ c 1358.5 I.. 0- - - .~.. .. c .. a. ....... 0 ~ ,; 0_ SURFACE ELEV •
u. ... '"'0.,1; U 0 je

~ ..~ ~ -0 ...
• M a.

.. u .. ~ DATUM 1982 A.H.A. Survey
.!: :> II II U a. • 0 c D :; i ~ ..

c ~ ~ :c .. ..
".J:j ~

.. • 'M
of ..-: .. .~ a. .. "i. "i. ~ - ... o a. -;U ~ Itt
a. c c ..

~ 0
e e

..2~:;
... .. '0 ~ .- II.. 0 .. .. II II ~.J:j c- REMARKS VISUALCLASSI FICATION

0 uo..o: t)...1 VI VI

co __
0...1 ::eo.. :::>U

0 IV
k----, SM>t o· slightly SILTY SAND, predomi-

T
~ S )Z

I\moist nantly fine, nonplas-
I I I -~ -_._-_._--f--._-_ ..,.-

I I I ~. - '_M_ hard tic, brown
-"..'--"~.,,- 1-... "<:'- -;:;of s_IJ· ..

._...-_......_._---_.,......<._-_..~
I I I ~ ML slightly SANDY SILT, trace of5 '"

-_._-- I I I -- -'- -----0- .-
moist gravel, predominantly

._----- I I I ~- l--- hard fine, medium plastic-
IIIII ~ty, brown

~
---

" .•..__._- l--- slightly SILTY CLAY, of
10

~ "T
trace..._-

17\ S vL moist to weak to moderate ce-JU
..-.-._--- ._- --' 1--. moist mentation, medium plas-

_t\\very firm ticity, brown
.~~_.~-

00 ....•. --,--_._-- :--~ ..._-- !--.-

0 o 0
___________.4._.__.~.·.._·_'_,...~~_._._., ...__'.,

,._~.__~.W"__ • ...•. --.._. -,,--,-,~~ -'-'--' .- slightly SAND, some silt; trace
00 k---, - §-" r-,15 000 ~ u 'v I oJ moist of gravel, well graded,

.. 00 --.-:-. 1--_. nonplastic, light
.--'-c- 00 0 _. ._- ..- - SW- very dense brownish-gray_ ..._- 00 to medium

() 00 f-- dense"."-"--- -- •.

20 ~--.,--
00

~000 -S 1'3
.__ .•-

00 r---: -- ----

,~
--_._-_....._-----_..._-_..._-_.,_•. -- --- . slightly SANDY CLAY, trace of

-- '''--'' moist cemented nodules &
25 ~

(L
gravel, predominantly

,~ -~ -5j hard fine to medium, medi-

\.---
urn plasticity, light

.._--~ 00 .•~ _. -- brown
---, 000 1--. -_.. -_._~ .--SJL ..._.'_P"'__~____"_"~' ._~.,._~. _,"'_ ",_v, . ,._•.0' ..... _. . .. ~~ ••.___•

30 .-.-._..- 00 b - _.ljfjf5._ slightly SAND, some rounded
.. lL.lLlL. rz =;:;1, ._----_. .~._-- moist gravel, trace of clay,-,-_.- - ..

- -'- --~ ,
~

dense well graded, nonplas-
very tic to low plasticity,

' .._--
light brown

- - - '"

35
----- 1--.- 1-•.- -_.- Stopped auger at 29' 6"

...,---- -- .~- -- Sampler refused at
r_ ..._~__ - _..- -- 30'S"
----- l---' --- '---.--- -.

..._--
, ...__.-

~._-- _.._---- .._._-

.".-.."~.-,,.,-_ . ...~_.- ....._._- 1-.....,..._--

..~------ .• ..

._-f--.

---

~
-

,---
--_.-
._._~--- 1-'-- _._~ -------- --_...__. -_._-- 1-----

I !

GROUND WATER SAMPLE TYPE B-58

I PROJECT'· McMicken Darn Restoration Stud~ LOG OF TEST lORING NO.,_4.:...,:6:...--
JOB NO E8i-138 DATE 1-18-82 location Station 163+50 et o;f dam

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



Stopped auger at 29'6"
Sampler refused at

29'11"

CLAYEY SAND, consider
able silt, trace of
gravel, predominantly
fine, low plasticity
to nonplastic, light
brown

LOG OF TEST lORING NO. 47
Station 180+00, t o£ dam

slightly
moist

hard

RIG TYPE_~__~C7ME~--=5:-=5~;---_.,--~--:- _
B0 RING T YP E --:::.6-=~__"...,,;H~o:=-=;-1_=1~0_iw:..-:S:..t=e-=m~·..::.A:.:u::.lg;;z.e=r--
SUR FACE EL EV. __-:;-~.;.1~375..:..7-==.:-=:5:....;'_-=- _
DATUM 1982 A.H.A. Survey

---'--. -.--;--+----+---f---/

- .. --.4----+----.J-.---I---l

f.-- --1r--__l-~__l---f---__l

'""_' .--l-~--_I_---+--~-~~

.- ..- ------- - ..---1-·---1-'---,

.-,.- _..... ------ ------ .._--+._---

-'--
._.._--

~._......_-
._---'-

..._-
---

I PROJECT McMicken Dam Restoration Study
JOB NO E8l-l38 DATE 1-19-82 location_--=::"'=-=-=~=-':::;;:~':'-=-=-...l~=-.=...=.z.........:=~ _

. .. ..i

I .=: i~.. • g"::e ..:: eO 5
• MC. 0.-:0 >..0_ ..

~ g~ g 8 ~ i~~ ~ ~ ~ ~ ~~
c ... ... .:.c ~ ~ WI..a'" • • ~ CI • OMt" .. i .~ Q. ~ l - -0 0 0; '; U ~ UII r-~n1tu=g=.~=~=::1:;;;;J;...J;°;::t=j=1="'=~:t=~=~==]:t=l=j=t:=i=~=·::::=;§=G=::t---RE_M_A_R_K_S__-ir- V_IS_U_A_L_C_L_A_S_SI_F_IC_A_T_IO_N_--:---i

o ----i~~S C-~. _I ------!~ -_.- ---+---+---1----4

5~1fJ.::~ :X-:~ ----- ..I -~~. ~~--+__---+--'--+-...:----11---_1
._.___ 00 0 ---

o 0 Q

10

1

_'-_.-=-------111 ~i=; ~-- ..----:=
·-·----:I·:~I~;- ==~==

15 ---I~ '-'~-_6_~ '~-+-----1
i~~ ------- --1---+-77-' I----t--+---+---t---+----t--·---------·~---·I _ - -_ ---- -------..-----~-

20
__ 0j ~X -""-r,,, --- ------!--~. slightly SILTY CLAY, trace of

%
~ .::> <-t..... moist to sand & weakly to moder-

1..·----..··'--1~~ - .--------. -~ moist ately cemented nodules,

~ very firm ~~~~m plasticity,
l===i..,.....~ .- .. .. -.._. -_.. +-_--'---------I--=--~-'-_--~--.------.-----

25 ~;::~::'.: ~ ..- s lightly SANDY GRAVEL some
I··-~ :p.:~:g' I x ~ b1 '·•••·.0:·. L..:;,_... ---!- -I-- -+- I moist silt, well graded,

;1);•••~. .t.:!l subangular. to sub-
1·....,---1 .•••••: •••.. I-+--+----+---+---I---~\J'--w_- very dense
_. ...r.••c:-f:.:.- -1----1---.--I----f-----1 rounded, nonplastic,
___ .~~? __ ----t---tf---j light gray

30 ..:. .. ""><'" r::. .. SJ1.~..a.s¥-'.......""'.. -.....·*-""""--=~;;;;;;;;;;;;;;-4=- =-=-=====·:1=-=====--==-====-'-:.===-=.

I
I
I
I
I
I
I
I
I
I

DEPTH HOUR

._---

._
--

!---.-!---4-'--,-..---------' ---

SAMPLE TYPE I B-59
A - Auger CUtli.ngs. B - Block somple j~-I SERGENT. HAUSKINS & BECKWITH
5 - 2" 0.0. 1.38" 1.0. tube somple. ._ 5 _~__~_~ ___
u - 3" 0.0. 2.42" 1.0. tube sample. j B I CONSULTING GEOTECHNICAL-ENGINEERS

. T' 3" 0 0 thO II d Sh Ib b - - PHOENIX. ALBUQUERQUE· SANTA FE.. •• In-wa e e y tu e. f

----+._"---+---

DATE

-_.'------
--_.. -~. ---'-:---+-----/-----l----I

--. -- ----I----I----~f---I

.....- ..-- ·-,---1-----+----+----1
.._~ ._- ----+----\--~-+---I
-- ..-..... -----+--'--+---+---1

none

GROUND WATER

-_.-

I
I
I

'----'

I



LOG OF TEST lORING NO. 48
Station 200+00/ tot dam--~-

35------

_.._=O:~_=__=.:::=_"",-----.._::

VISUAL CLASSIFICATlOl'l

Stopped auger at 29'6"
Sampler refused at

30' 10"

CLAYEY SAND, some
gravel, trace of silt,
well graded to pre
dominantly fine, low
to medium plasticity,
brown

slightly
moist

very firm
to hard

REMARKS

moist

very firm

1\.-
moist
hard to
firm

..,.. ... ;)'"uc ..••0'"
,..M
.. oS>
O.J

-.+--t----t--.--t----c-+-'------'-~

~.._.-+--+._-+----+----~
I--- .--t-----I---I---li---~

f---- - ---'.--t---+---+-.~-

II
U

:c... ",
l! ..

(,).J

.. c •
;) .. U
o 'Z c
;) II II
C ....

-..: i .~
c c .... ..uo.o:

....-._._-

••u.

.!:
of...•o

I

I

I
I

I
I
I

I
I

I
I
I
I

I
"-' ------"------;--·---+----1_...- _.._-- -_.- ---- ._--_.
--- ---~._- ----
--- .-. ---·--t....---+----·--1I---j

DEP.TH HOUR

1-·,-·1--+-------.--------

._- -- i------+---+----f-----I

--. -.- -----+----f---+---c----

SAMPLE TYPE J B-60
A-A.u.ger CUllin.gs•. B- Block sample l;Hi;.'j~ SERGENT, HAUSKINS & BECKWITHS - 2" 0.0. 1.38" 1.0. tube sample. _ 5 ___

U - 3" 0.0. 2.42" 1.0. 'ube somple. j B ~ CONSULTING GEOTECHNICAL ENGINEERS

T 3" 0 0 h' II d Sh Ib b - - PHOENIX. ALBUQUERQUE. SA.NTA FE- •• , In-wa e e y tu e. ,

DATE

- --+--+---t---+----

_.- .._.._..--._. ----- ....._-.
-- -- ----- ---f-.--,.--+---

none

GROUND WATER

..._---

_.__-----'-i

.._-~

._----
I
I

I
I



.
I PROJECT McMicken Dam Restoration Study LOG OF TEST lORING NO. 49

JOB NO. E8l-138 DATE 1-19-82 location Station 220+00, <t of dam
..,;~ RIG TYPE eME-55... 6%". Hollow Stem Auger" " " ... BORING TYPE

I - " E - " .. "• " g~ E - 'Co -.!! 1357.5'
" .. " " I>. '-: .C' ... . 0_

'00 SURFACE ELEV.u. ... -" U 0
" 0 U

",oJ:· OM U 1982 A.H.A. Survey
"

o =: c "3 I- l~ g- ,,- III u DATUM
" 0 0 " .. .. " ""'0;

" .. - :c " • ".D .. ." " " It '"of '.; .. .!! Q. Q. ~- ... 01>. -;.u
1>.0' ... wi ; '"

I
I>. C C .. E E 00- '0 Q .- 0.. o • • !! 0 0 0 cc:!:i .. .D ,,- REMARKS VISUAL CLASSIFICATION

0 UlLlX Cl.J III III O.J :elL ::lU

0 II' II k--; slightly sand,--~ I II SILT, some trace

I
1/\ ~ J/ ML moist of weak cementation,I I I

I I II I'.. very firm low plasticity, light
1----- 0

o 0 brown
0 ~

.
5 0

I
0 o ·0 IA s 50 slightly SILTY SAND, consider-
0 0

0 moist able clay, predomi-o 0
0

0
0

0 nantly fine to medium,0 o . hard--- 0 low medium plastic-

I
0 0 to

0---- 0 0 ity, light gray
10

0 f,--,
0 0

0 A S 610 0 SM note: trace of gravel-- 0
o 0 0 below 10 1

I 0
0

0 ~.,-".- 1---- --

0 0
0 -

0 0---- 0 ..----

15
0

0
0

K:--:;0 0 0

I o 0 1/\ ~ JU
0

0 0
0

0 0
'I J-

I
I I I slightly SILT, trace of sand,

--_.- I I I --- f-- moist low plasticity to
~20 I I I IJ\ ::; L:~ firm nonplastic, light

---
I

very brown

I
-_._- I I - to hard

I I I ML

I I I
25 I I I r<::7 ~ ... " "

I
~ .... JV,I 2

---- I I I
I I I

---~-----

I
0°

slightly SAND, considerable._--
00 0 .,.--- SW30 00

)\ S .)0 moist silt, trace of rounded
00 0 gravel, well graded,

\very dense

I nonplastic, light brown

35 Stopped auger at 29 ' 6"

I Stopped -sampler at 31 '
----- -

1---

I ----

-----

I --
----- f- l----

I --
----

I GROUND WATER SAMPLE TYPE B-6l
JDEPTH HOUR DATE

A - Auger cullings. B - Blocksomple l><t SERGENT, HAUSKINS & BECKWITH

I none S - 2" 0.0. 1.38" 1.0. lube somple. _
U - 3" 0.0. 2.42" 1.0. lube sample. - 1 B ~ CONSULTING GEOTECHNICAL ENGINEERS

T - 3" 0.0. thin-walled Shelby lube. -t- PHOENIX • ALBUQUERQUE. SANTA FE



CONSULTING GEOTECHNICAL ENGINEERS
PHOENIX • ALBUQUERQUE. SANTA FE

SERGENT, HAUSKINS & BECKWITH
I

A - Aug.er cu'tings. B - Block s. ample V'?jl
S - 2" 0.0. 1.38" 1.0. tube sample.· _ 5
U - 3" 0.0. 2.42" 1.0. tube sample. B I
T - 3" 0.0. thin-walled Shelby tube. -f- ..

DATEHOUR

none
DEPTH

PROJECT Md1icken Dam Restor-ation Study LOO OF TE5TIORINO NO. 50
JOB NO E8l-138 DATE 1 19 82 location St t' 260+00 <t of d- - a ~on am,

~; RIG TYPE CME-55. ~

6~" Hollowo 0 c >- . BORING TYPE Stem Auger
-; • • E ~

o ~ c
0 g~ -e - cO -.!:! 1358.5'0 .. c 0 Q.

_. 0 >- • 0_ js SURFACE ELEV.u..
g~~

>- ",0J;· .~ B U 0
1982c '0 l- t r: g- o ~ DATUM A.H.A. Survey

:)·00 u c ~

~ i "'-~c ~ .. :E 0 .0
;~~.

o 0 • 'wof '.; 'i·.~ Q.,.
Q. Q. o Q. MU :.;: ..,

Q. C c .. !! 0 e e
~~~

)o..M '0 • .- 0
0 000 Jl 0 ~A c_ REMARKS VISUAL CLASSIFICATION

0 Ul:l.Ct: (.)-1 III Cl:l_ ... 0-1 ::fa. :)U

0

%
i,---, slightly CLAY, considerable-._-
1/\ ::; 4~ moist to sand, predominantly

~
moist fine, some weak ce-

f-._-- ~- firm mentation, medium
oc---> very plasticity, brown5 A ::; 40

~
CL

---

~10
,-.-,

,/\ ::; .:JI

~
..... f--- ~

/bJno -_._-
I~

moist CLAYEY SAND, trace of
15 h

1/\ ::; 4.') SC very firm gravel, predominantlyII fine to medium, medi-
oo~ '-- --- f-. um plasticity, brown

--

~
-_.- - ---1-..

sandI.---, moist CLAY, some & silt,
20 IA S 14 predominantly fine to.•_ .•.

~
moderately
firm to medium, medium plastic-

-.-- firm ity, brownvery

25 ~
c----- )\ ::; 44 CL._-.-

~
30 ~

r--7

A ::; )j

! 0,0
-------------....._--_. ------_.......-,---_..._._._' .....

000 slightly SAND, some silt, trace .
00 n~T moist of gravel, well graded,

00 0

~
ul'V

35 "'S 74 dense nonplastic, brown
00 very.. = -

.. Stopped auger at 34' 6'"- 1--. 1---.

40 Stopped sampler at 36'
-- ._~ -

.-.---,-- r- ..•- _._-
._-- -

---

~-..
._-..- r--

GROUND WATER SAMPLE TYPE B-62

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



1 of 2
PROJECT McMicken Dam Restoration Study LOG OF TEST lORING NO. 51
JOB NO E81-138 DATE 1-19-82 location Station 294+00) et of dam

VISUAL CLASSIFICATION

SAND, considerable
silt, trace of sub
rounded gravel, well
graded with some pre
dominantly fine lenses,
nonplastic, light brown
to reddish-brown

SANDY CLAY, consider
able silt, trace of
weak cementation,
medium plasticity,
brown

CLAY, some sand, some
weak to moderate ce
mentation, medium plas
ticity, brown

REMARKS

slightly
moist

dense

moist

firm

slightly
moist

very firm

RIG TYP E ~C7ME~-_"5s=5~:__- ------
B0 RI NG TV PE 6:o..~....2 _"~H~o,...:l;-:l:....;o:-:wi-::.S..::t..::e;:;:m:-.:.A::.:u::.cg:2.e::.r::...,..--_
SU RFAC EEL Ev.__---,-""~1:.::3:....:;5~7'__::_:.5::=....;-1_-;:- ----,
DATUM 1982 A. H.A. Survey

roTT
I.J v.

~;

" >.-cO
0_

u 0...
- "" .~u
·0 G
~c.

none

.. " .
" 0 uo ~ c
" II II~ ~ ..
; .. .!!
" " ..II • •uc.a:

i•II..
"

-=Q.•C

---- ..• • ••...---- •• t--+-.-+---t---I~--+---

--- ••• ---+-+-.--+-----t-----.+----.. ~50 ~_~~""''-'"'''-l---i-' --'-_--J__.l...-_....L-_-------1-----------~----I

GROUND WATER . SAMPLE TYPE l B-63
DEPTH HOUR DATE

A - Auger cUllings. . B. - Block sample l[8J1 SERGENT, HAUSKINS & BECKWITH
S - 2" 0.0. 1.38" 1.0. lube somple. _ S _,..-- _
U - 3" 0.0. 2.42" 1.0. lube somple. I B I CONSULTING GEOTECHNICAL ENGINEERS

T 3" 0 0 h' '11 d Sh Ib b - - PHOENIX. ALBUQUERQUE. SANTA FE- .• I In-wa e e y lu e. t

o ///.,..--,=~ P'Art-c::;:\---t:)'n---u+---1--...-+---I

5 _.~ ~ f-.-~++--s-++-.....'-..=:39----~-+-----~8:::.--t

----..-~%% I-'-~-+--'t---+-----+---+---I
10 ~ '""'IAif-t--l",,';-)t::'"',.,.......-+/---+----1---1

%
~.v \ LJ'-

~+-+--+---+----I---4---_+_-~---~--·I-'----------·----.------··

15 ==~I¥~-f---;:;+S-"'2'5-+----1----1----1

==~; f----+----+-CLI

20 % A S 23

.....=% -+--f--,-----I----+-------t--------

..~ -2Z+:=:I=1====t:===t.-===t:-===i-----:.--l-------------I
,_,_ 0 0 0 ;::::::; ._+---f---f-.---4----l

25 00
oooAS J/

f---'I 0 0 '---' ---t---t-----I--.:..........-j
1---'100 0

o 0 --------+-1---+---+---1----1
1 1 000

3 00 ~oI---j r-..,.q,:O+-r.r,...-l---f---I----j
0. 0 0 A:::; 4U

-._-- 00

._-- 0 0 0 I--+--/----I---I--'----+----J
--- 00

I---l 0 0 0 I---J--/---:--l-:---I---J----J
o 0 r-::><- ~ c; n / c; "

35~---l .() 0 0

1---4 00

I---i 0 0 0 !--+-+-.---I----I----t---'---I

t----+,..zI;°!A°m-t-+--~---+--+--+_----------·.---..----.-------..----..-- --.--- - ---.,
!I~OO000 ..... ..... slightly CLAYEY SAND. predomi-

40I--....r 0 0 0 i'c/ ro ...,ti...L..~I~I--+--_+_-~n'- '
000 ~ LJ .JVT:J 2 I.J moist nantly fine, some weak

-.--- o~ cementation, nonplas-
I-~~__-.l-'ii:"'~i--t--+--+---/---+--..:.--1----J.~.......h_a_r_d t i~!.__!~.~?~._?~o~ . .

1---'1 .:: .,----, slight 1y SAND, predominantly
45 • • • moist fine, nonplastic,

f---'I ••••• ,,-'A-T_S-/-_4_:3_t__-I__-+-~:..D-.. 1ight brown
I _r dense

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
'1
I



CONSUL.TING GEOTECHNICAL ENGINEERS
PHOENIX • ALBUQUERQUE". SANTA FE

SERGENT, HAUSKINS & BECKWITH

2 of 2
LOG OF TEST lORING NO. 51
Station 294+00 et of dam

J
A - Auger C.ut.tin9S'. . B -. Block somple ~l
S - 2" 0.0. 1.38" 1.0. tube sample. _ 5
u - 3" 0.0. 2.42" 1.0. tube sample. ,; B I
T - 3" 0.0. thin-walled Shelby 'ube. -t-

I DEPT' 1---,-1-."DO" I_DATE

I

~; RIG TYPE CME-55. ~ 6~1l Hollow Stem Augerco co c " BORING TYPE
~ co ~ co ~ 2

'i o .. ~

eO
c

co 0- - 0 1357.5'co " c co
Q.

_. 0
?: ,; 0_

~3
SURFACE ELEV.u. :> 0 u " .. oJ:.· U 0 1982o. c li ...

t~ g- "
u

co~ DATUM A.H.A. Survey.!: ::t- 0 0 u c D ~ c .".:::
~ .. ofi!'" :E • • " ... ~

co :> co
e '"o£ ;: .. .~ Q. Q. ~ -"V 0 Q.

~uCL'Gt ; tit
Q. c c " E E 00- "wi '0 ~ .- "co 0 co • !! 0 " " co:!:! ~ ... c- REMARKS VISUAL CLASSIFICATION

Q UQ.lX ~.J VI· 01) O.J 2:Q. ::lU

50 • • • l\ S 37 SP. _... -

._..-
-_._~ _ ..~ Stopped 49'6"auger at
....._-- ._._..-'--'.---- ---'- Stopped sampler at 51'

55

..

-- -
.._----

f--.-- -_.
...........•

--- .... -_.. --I-.

_..0_- --_.

--

_.

._---
--'-- 1--- '------ -'-:--

...--'_. _..~

----
..._---

-- --_.

..--
'-~

---

---._-

---- '-- _...

._..- I----- f..-...

._--

_.

-

._---

~-...__.~

.---- r--
GROUND WATER SAMPLE TYPE B-64

I

I

I

I

I PROJECT McMicken Dam Restoration Study
JOB NO E81-l38 DATE 1...;19-82 . location

I

I

I

I
I
I

I

I
I

I

I

I
I

I



CONSULTING GEOTECHNICAL ENGINEERS
PHOENIX •. A~BUQUERQUE • SANTA FE:

SERGENT, HAUSKINS & BECKWITH

LOG OF TEST lORING NO. 52
Station 355+00 10' E of toe

J
A - Auger c:ullings. B - Bloc:k sample ~I
S - 2" 0.0. 1.38" 1.0. lube sample. _ S
U - 3" 0.0.2.42" 1.0. tube sample. B ~

T - 3" 0.0. thin-walled Shelby tube. -t-

DATEHOUR

none
DEPTH

PROJECT McMicken Dam Restoration Study
JOB NO E8l-l38 DATE 1-19-82 location ,

~; RIG TYPE CME-55. ~

6~" Hollow ·Stem Auger-- c: ... BORING TYPEo ! ~ ~ -~ c:.. • 0- eO 0
SURFACE ELEV • 1334.0'• .. c: _ ... ...: " ... . 0 ...

'00U. :> 0 u ... .. o.t:· .; B U 0 1982 A.H.A. Survey
.!: 0: c "0 I-

x.~ t -~
V> u

DATUM:> 0 0 U c: ~ ~ c: .,,;,;:
c: ~. :c • • ..... ~ -- :> - G ';

of ; .. .~ D. D. .~-'" 0'" "M u...... ...wi
~ ..,... c: c: .. E E 00- '0 • .- 0• o • • !! 0 0 D -...,- ~ ... c:- REMARKS VISUAL CLASSIFICATION

0 Ul:LD:: Cl.J II) II) ec_~ O.J ~c. ;:lU

0 I I I X slightly--- S --r~ -- SILT, some sand occa-
:--- I· I I L......:

~--- moist to sionally in lenses,
I I I ~ moist trace of gravel, well:.:-_.-

AI I I
::; zr

•....T graded, low plastic-.._._---_.- ._-- -.__. firm~
.......

ity, brown5 I I I Al S 25
II I---- I II -
• • -----_....

-.--- • • • ;::= - ~~- slightly SAND, considerable
10 •• moist silt, predominantly• • • A ::; 26 SP

• • . medium fine, nonplastic,
._-- .-.- ._.- _. light brown• • • ____ 4.~!}.2.~_. ________

T~l
-- - .,~_· .._.__.~.__.......,v_,_.... , .• w~~.'·""'.' ~.~~" .'. _"_~""'•• "._ ....... ,~ .• w __...._ •• r'·'

--_.- ......... slightly SILT, sand,
I I I b - -~ - , .... some non-

15 ---- ~ U ..JV/J • ~.L.I moist plastic to low plastic-
--- I I I 1--: ity, light brown

J hard
... ~~.--,~'.......-_.,~•• ,.- •• , ._- .~¥.... -......... .·r.~_,... ~ .. ~".,.- '" " .. .-._.'~- .... " ... ~., .. ,,"'~ .", ....~~~--.._..._---_.

--- • • .' f--

• • slightly SAND, predominantly
.._-- ._- --1---._ .....

~ moist fine, nonplastic,20 • • .
• • • 1/\ ::; l~

medium light brown
~--- • • SP• • • dense to
._-~-

.... dense• • • very
"'-.-- • • ---'-

25 :"'::7 ,., ,... 1'\ I I ,

• ••• -~-~ - - ----
._-'-'--- ... Stopped auger at 24'6"

Sampler refused at
30 25'4"

'-.--- --

._-
....-

._-

.

-'-- ---~
._._.-
--
•._,- -- .- ---
---
--- -_.

---
._- -

---- --------
GROUND WATER SAMPLE TYPE B-65

I
I
·1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I of 2
LOG OF TEST lORING NO. 53
Station 408+50 t of old dike

l
A - Auger cuttings. B - Block sample :[>fj~ SERGENT, HAUSKINS & BECKWITH
5 - 2" 0.0. 1.38" 1.0. lube sample. _ S _

u - 3" 0.0. -2.42" 1.0. lube sample. . B ~ CONSULTING GEOTECHNICAL ENGINEEAS

T 3" 0 0 h' II d Sh Ib b - - PHOENIX. ALBUQUERQUE· sANTA FE- •• I I n'wa e . e y lu e. _ t

DATEHOUR

none
DEPTH

PROJECT McMicken Dam Restoration Study
JOB NO E8l-l38 DATE 1-20-82 location ,

.~ RIG TYPE CME-55. ~ 6},z" Hollow Stem Auger•• c ... BORING TYPEo ! ~ .- c; .:: eO 1350.0'• 0- 0
SURFACE ELEV.• .. c • ~ .. : a ... . 0_ jeu.

~ ~- ~
... ~o..c· .; a U 0 1982 A.H.A. Survey

.!: a I-
l~ g- .. DATUM;) II II U

c _ . _ C
.,,~

C - • :c • • ...... - • • " . e ';
"f -.: i.~ ... ",

Q. Q. ~ - ... 0'" 'M u
~ VI... C C .. !! 0 E E 00- ... 011 '0 D .• II

REMARKS VISUAL CLASSIFICATION.. o • .. II II -...,- ~..a c-
o UlLll: t'.J ." ." co _..! O.J 2:lL ::lU

0

~
~

1----- dry to SILTY CLAY, some fine
/\ ~ zu moist sand, weakly cemented,

~
-

--- firm medium plasticity,to brown to light brown1---- --- _. very firm
X5 - .

~
·s 36 note: small amount of

subangular gravel below
--~ 5'

----'--

~
~~ note: some gravel

~ vL
below 15'10

~ b Z::J

~
---

-- --- 1--------

--- ..

-

~
~-

15 A s j/

----- -~
0 10 0

-_.~

'--"- 0 - slightly SILTY SAND, some clay
20

o 0 0 >< -.-~- ····i;n7i;· "o 0 moist & subangular gravel,0o 0._---- o 0 0 predominantly fine to
0 hard._--- 0 0 _. medium, occasionally

0
0

0
0 weakly cemented, low0 0
0 plasticity to nonplas-.--'-- o 0 0 ;;;;: Q c:; () I c:; ,

25 0 0 ~.. tic, light brown" 0 .... 1·1 tan to
0 0---- 0
o 0 0

-- o 0 0
0 0

0
0 0---- o 0 0

30 0 ~

0 0

6 ~ ttl.0

-- 0 0
0

0 0
ft 0 n ...

'----- • •
-- •• • • slightly SAND, some silt, trace

35 • • i.-- moist to of fine, subangular
• • • 'A ,S 44 dry gravel, predominantly-- ·'.--- • • • dense to fine to medium, non-.
• • plastic, light brown--.-- · .. . very dense

.•_-- ·.. -- note: some predomi-
~

40 --- .....
6t+ nantly angular to sub-

• • 1)\ ~._-
• • • angular gravel belowSP.._-~-- ·.. -- ---- 40'
• • •• •• • • -= c::: 'i;nl'" '45 ·..·..... ..

--- ·.. ..• •---- · .. .
--- .. . -- --------

50
.. .. .. ~

GROUND WATER SAMPLE TYPE B-66

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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IIo

50

to " II:J 0 U
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C ......

"'; i.~
" C too II II

Ul1.ll:

"3
:c
0. ..
l! 0
~.J

• •• 'J\ S
=

Ib

~... .
.; ·B
" ~II II

Q 0.

~j
O.J
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REMARKS

2 of 2
LOG OF TEST lORING NO.--:453~
Station 408+50 t of old dike,

VISUAL CLASSIFICATION

I
I
I
I
I
I

-'-.---
55 .-

----
---

---
._--

.__.-

..._--
----

I--+--+----t----+----+--..,....J
-_.+---+----+----!----I----I

I··j--+-·-- 1----- ---.-f---j

..............- .---. _·_·-+---·1
."' .-....+---+----+----+--.---l

l--·t---t---+----4----+---1
-- -+----+----f----+----j

_..-1-·-1---··--..+----1----11--'--·

Stopped auger at 49'6"
Stopped sampler at 51'

I ---

I
I
I
I
I
I

._-
1----

"--

"._-

-----'-'

._'---

....·-j-+----t-----+----+----I

I-- --'I----I----+---+----i

I
I

._--

r--_-.:.G.:.;ROUN D WATER

I DEe," I "DOR .1
DATE

SAMPLE TYPE l
A ~ Aug.e, cuttings. B - Block somple ·l~.I
S - 2" 0.0. 1.38" 1.0. tube somple. _ 5.
U - 3" 0.0. 2.42" 1.0. tube sample. 1 B I
T - 3" 0.0. thin~walled Shelby tube. -t-

B-67
SERGENT, HAUSKINS & BECKWITH

CONSULTING GEOTECHNICAL ENGINEERS
PHOENIX. ALBUQUERQUE. SANTA FE



VISUAL CLASSIFICATION

SILTY SAND, some sandy
silt lenses, small
amount of gravel, pre
dominantly fine, low
plasticity to nonplas
tic, light brown

B-68
SERGENT, HAUSKINS & BECKWITH

angular to subrounded
gravel, medium plas
ticity, light brown

-.••.•_ •..••• ;, i"..••" · ·c···.. -.. -", ....• "A.·M _~_ _ "~ '·'r.~..;.. ~_,..,..~,, ,_.

REMARKS

moist to
slightly
moist

hard

firm to
hard

very firm

SILTY SAND & GRAVEL,
some clay, predomi
nantly fine to medium
sand, predominantly
subangular gravel, non
plastic to low plas-

_ .._ __. , _!_~~L~l.!.__~~~_h t _~E~wr:._.. _-. _
moist SANDY SILT, some silty

sand lenses, silty clay
lenses, clay & gravel,
occasionally weakly
cemented, low tomedi
urn plasticity, light
brown

RIG TYP E ~C~ME=-:==---=5~5~---------
BORI NG TY P E ....:6~%L'-:'~B:;.;:o=-.;;.l..:::.l.:;o.:;.w--:::S:..::t:..::e:::m~A.=.:u:::.lg~e::::.:r=--_
SUR FACE EL EV.__--=--::-:::-7-l.::::.3.::::.5-=1~....::5:....,' --_,__-----

DATUM 1982 A. H. A. Survey

SAMPLE TYPE l
A - Auger cuttings. B - Block somple ~ :1'11~ " ?" o.n. 1.3"" l.D. tube somple. _ ~

--l---f----~--+--_1----I----,

--f--- .-.--I---+---'--t----
~

V\::; /0
't---t---.........j---.-I

'-"-

..•_--

f---.--

0/// ts::2~ [;\ s lightly SILTY CLAY, some sand,
'== __ JI'.b ~!'~r-. __l-f----.:..,.-,I-----l--..-C.L.- moist weakly cemented, medi-

'/// 1-.. _~ firm urn plasticity, light

5 ~_'-_-_- ~~; ··-'Z-~j-+-----+----+--C-L---1I"'-"-S-"'l-i-g-h-t-l-y-----f-i~~~--CLAy~~~'~~id~~--_._....

Jl'h moist able silt, some sub-. ',/

301---1

10 ~-=-~=--=~.rnp=;,;·~-=:~·=;~=~;~~_~-=_--_=_-+:_=_-~=~~~+-~:~S=M!:.J--=-~-ll\~~r~_.__ ._._...._..•.......
o 0 ° l2S S _4Z_1--.__ very
o °

1-_-4-.0.1_°.\4--t--+-+---+-~+----+-.....:,..--1 slightly
1--_"""; I I .--t-+-_--+~-_I_--f_-___l\· mois t
1--""";\ I h-

15 I I 1)\ D II
\ I
I I ~ .__,--'__+__-+-_----"

\ I ' .. 1--. I---+----+.----+---~

20 . I liA SJ6
-,-- I I .-:---:II--I----I---.-'f---.---+---~

I I f--+--4---{----t----t---:iM:.,rr..+---1
I I I
IIIL=-f--'

25 ~_--j I I IA S /5

\ I I J-I---I----I----+----+----I

I II--+--+---t--+---J-----l
I I I b - ~A-t ~I I I lL..:s DJ v ,'''''''''''..J-~I---+---j

I I I
f----+...:+=o'-r~+__+_-+---+---+---1----t---:---'c-..---.~- .....~-. _._ ..
1__......;°0 0

.° 0 0
-_.~ ° 0 0 f_..-- f-.----t---t---I------j

35 ~ : :. ~ c ....fl/..!j,-ll;l,-!-"_....-..+__-+-_---1
.-- ~ 0 ~ 1-- e-- -.-.-.+---t---I------
.--- ° 0 0 -- f--. 3M-

°.. -' 0 0.0

I_~""";o 0.0
·0 0

40 1---1 0
0

0

--~o~o

~"'====~I~I~~I¥~~~==t=,==-=I=.====::t====1=====L--------L----'-------..-------.-...---.--- .
_. I I I slightly SILT, some clay & fine

45 1---' I I I t;;i-~ 'soT? II moist sand, moderately ce-
_.____ lV1L h d mented, medium plas-

1-_+;.1,~!':. 1.-+-'-+--+----1---+---+...--.1--:::,...--.------- ticitv liw£!?rown ......
~----l ° ° 0 t---+--l---f--4---I----1

°00 SM----1 0 0 i'--····r--·+---+----+--~-+.--:::=--I
o 0 0 l----..,

50 t---~~~~~--L.----J.---1--J..-------'------------:.J
...--_....:G...;.;ROUHD WATER

I DE PTH II-_H.:..:.O_U _R-+}_.,::,D.:..:.AT.:....:E:...._I
n0np

1 of 2
PROJECT McMicken Dam Restoration Study LOG OF TEST lORING NO. 54
JOB NO E81-l38 DATE 1-20-82 . location Station 437+50, et of old dike
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VISUAL CLASSIFICATION

1351.5'

Stopped auger at 49'6"
Stopped sampler at 51'

CME-55

1982 A.H.A. Survey

6~" Hollow Stern Auger

2 of 2
LOG OF TEST lORING NO.,~5-,-4_
Station 437+50, t of old dike

~; RIG TYPE. ~

II II C ... BORING TYPE~ II E
~

II ~ C
II g..:: E ;;0 0

SURFACE ELEV.a. -: 0 l: ::i
0_ je... .. o~· U 0

I- D'M a. .. u II ~ DATUMQ. • 0 C ~ ~ c
l~II II II II

" IIQ. Q.
.. J> ~ 0 a.

.~ ':~-'"O
... 01

;; VI
E E 00- ,- " REMARKSoX " -..,- ~J> o II c_

III m_..! O.J :::li:o. :::>u

-.---f~I-----If----'---If------l----I

-- f-- .---t----+---+---

'--,- -.- I---'-,.-'----f----'-----l---l-----

- ..·1,-- ,,,----- ----1---'---' "--,-,,

IJ\! ~ 4~ ._ SM slightly SILTY SAND, predomi-
-- ~- --..--f------- --- ----f1\m

v
O

er
i,yst

firm
nantly fine, nonplas-
tic, light brown to

-I--- ----~---.- ~:::::::::::_====__==_l'I==t:::::a=n::-.;:;;;,_=====::::_==:;:,~_===

I--+---+---+._--I----_.~--~

'--"+-·+---+---+---+---1

f--- -j---+---+---+---I
f--- .-I------I----I---l-----

GR'OUND WATER ~ B-69

I

,D,EPTH 1 HO,U, R 1 DATE I", A- AUger,C~~,.;~~E T:~~"'k ..m,l. lX1,,1 SERGENT, HAUSKINS & BECKWITH
, '" S - 2" O.D. 1.38" I.D. tube sa",ple. _ _ -

U - 3" 0.0. 2.42" 1.0. tube sample. - B I CONSULTING GEOTECHNICAL ENGINEERS
'---__..-L- L.-__---' T 3" '0 D h' II J Sh Ib b - - PHOENIX· ALBUQUERQUE· SANTA FE

- •• t ,n-wa e" e y tu e. t

----

f---- ,-""''----f----t---+-----

--. f-- -'---'---1----+---I----~
-- ---. ----.I-.-----+------l
f·--

!----

.._--

.------

----
---
---
------

._-
'--' r---- .-+-'---1----+.-----'---1-----1

,-'---

,--

~
II .. c IIIL :> 0 u ac o ~c

:> II II U

of
c: ...... :.c.~;,.!!

O-"caa. c c ..
II 0 II II l! 0

0 Uo.lX C).J

50 °101 0

-
--~--

----
'~'''''-'-'-

55

----

r------

I PROJECT MCMicken Dam Restoration Study
JOB NO E8l-l38 DATE 1-20-82 location-_~::.::=...:~~,.......;.;;;.-~..:::...z~~~~::::..::::~~~
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VISUAL CLASSIFICATION

SILT, some clay, trace
of sand, low plastic
ity, brown

SAND, some silt, pre
dominantly well graded,
nonplastic, light brown

SILTY CLAY, some sand,
trace of gravel, weak
ly cemented, medium
plasticity, light brown
to brown

B-70
SERGENT, HAUSKINS & BECKWITH

·----------~'-'---·-7· .. -··~ .. ~·v ............ -----.,.-....- ....-~-•.

REMARKS

hard

moist

very dense

moderately
firm to
firm

slightly
moist to
moist

1 of 2
LOG OF TEST lORING NO. 55
Station 455+00, t of old dike

RIG TYPE__---'-_~C"""'ME~-~5'-5~:__--------

BORING TYP E ~6!..::J;,i!...'....,'~R~o~l~l:::.ow.!7-~S:..:t~e~m~A~u::.ig;,.:e:::.:r!:-_
SURFACE ELEv. -=1.:=l.3.s'.5~1,...._"'5!...' ....:_ _
DATUM 1982 A.RtA. Survey

l~
;. .M
.- 0c:_
:::lU

SAMPLE TYPE J
A - Auger cullings. B -Block sample fX1, ~
5 - 2" 0.0. 1.38" 1.0. tube sample. _ S
II ..,', f"\ ~ '"" J"'l" '("'I .,,1__ .,... •.",1_ . PI'I

>. •
:; B
c: ~• •oa.
>.'"
~J>

0...1

o
,U

:c
a. ..
20

Cl...l

" c: •:> 0 u
o +: c
:> 0 0c ...
''; ".!
c: c: "o • ,.

UQ.ll::

,--

c:

of,
a.•o

;
•IL

o 0 0 1---+--1------11-----+--+---1

35 ..-....:---4 0 0 ~k--.".q.'t"'4--f't+._-+---+_--+--_I
000 16::> ~4

o 0 -. ~,
.--'--"" 0 0 0 -f--l---1---+-----J.-

o 0 -----1-.- ---- --- -- ---
.'---_ 0 0 0 1-_ -- 1-__1--_--1- 1

40 ~==I_~;o..~°_t~X1:s::1r=:IT=t==-=t==-i~-=-=-=-=-jl_-------~--~----------- ..---.-__.__.._
~ -l----f.---+----.....---l

I PROJECT McMicken Dam Restoration Study
JOB NO. E8l-138 DATE 1-20-82 location

I
I
I
I
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I
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I
I



I PROJECT McMicken Dam Restoration Study
JOB NO E8l-l38 DATE 1-20-82 location

55t--:

----
------- -
-"----.

f"'-·: --1-----1------ .---.--l----l

2 of 2
LOG OF TEST lORING NO. 55
Station 455+00, t of old dike

CLAYEY SAND, predomi
nantly fine, low to
medium plasticity,
brown

Stopped auger at 49 1 6"
Sampler refused at

50 1 11"

--.----

-.--:-
._--

---
'--.---

---_.!-..---+----+---+-'----I
-.. - f--. .--.+---+---'1-----1

f---I----+--_+--,.--.-I----~I__-_j

- -_ .._--+---+-'----+----1

1-.- e---- i---'----f--·--f-----t---I

- --+---+----+-----1,------1
1----+-+---------l---4-~--l

~

-- -,--+..-I---~-f---_+----'--l---_l

....-

--- I---+-+----f--,...--f---+-----I

---

-- --1------'-I-----t----I__--I

r--- e- -----

.----_....:;G...;.;;ROUND WATERID'PTH I---+HOUOI----1DATE
SAMPLE TYPE J

A - Auger cUllings. B -. Block sample ~I
S - 2" 0.0. 1.38" 1.0. lube sample. _ 5
U - 3!' 0.0. 2.42" 1.0. lube sample. B I
T - 3" 0·.0. Ihin'walled Shelby lube. -:t-

B,...7l
SERGENT, HAUSKINS & BECKWITH

CONSUL..TING GEOTECHNICAL ENGINEERS
PHOENIX • AL.BUQUERQUE • SANTA FE



1 of 2

1PROJECT McMicken Dam Restoration Study_ LOG OF TEST lORING NO. 56
JOB NO E8l-l38 DATE 1-20-82 location Station 472+00, et. ot old dike

CONSULTING GEOTECHNICAL. ENGINEERS
PHOENIX • AL.BUQUERQUE • SANTA FE

note: considerable
gravel, occasionally
weakly cemented below
24'

SANDY SILT, consider
able clay, predomi
nantly fine, low plas
ticity, brown

slightly
moist

firm

RIG TYPE --c::;.:t;=1E~-:!.5~5_::_.-::--- ------
B0 RING TV P E ....;;6;..,3-2,,-'....,',.::H;,:.o;;.l;r=.l~ow-T--=S:..:t:..:e:::m:....:A.:..:u::.!g:2.:e:::.:r=--_
SU RFACE E L EV.__--:;-;~1~3::..:5;:..:1=:::-:.5::....,...'_-=- _
DATUM 1982 A.H.A. Survey

...----1

• .. ..-i

1 ·· i ~• • i l ~ .= C0 _ .~
~ ~_ -~ u· :: .... : 1 ~ '::J d'O '0 "u"

O~ '..- C -!'! t- ~ 0' ';u IJ')
C ". -~M,o. C"" ~'c.

~f.!:c ••.• 0 •• ... ~~

I 1 &l'i !: 11 j~~ ~; ,~~ ~~ REMARKS VISUAL CLASSIFICATION

I-QO"1=U=Q.=O::=t:::;;:~;;...Jrt=j~II)::+II)=+:=rn=_=.2=+=Q=...J~=~=Q.=:=:::>=U=. =t~-------t----:"'-"'-----~-~--j
I 0 I .III I,...-.

-- I II fX .g-+--,-1....."..-..1t>'-----+~--l-~--l.1 ---c-III
--- >.--+--+-----,-f----l----t----I

I I I .. -- --..- .....---b---i--4.Mh-I'fl.~.-

1 5 1--- I I I ex:: S 24
I I I Jl-4.---4---.........j---I---i----

I I I

I 10 I-...-~~~t-~~~-)-.. LJ.!)'.·~:~~:.~s:~~.~':J~:~~~~:~~~~:~~~~~I-~-o-\-~--~h-t-t-l-y----'--l--~-~-~-~-I-d~L-r ~-~-ie-';~~~-d-~-o---

1
..- ~ moderately predominantly fine,

%
firm to low to medium plas-

---.~ --- ticity, light brown0/h very firm

I 15 - %§'u LJ :ivvo

- ~ -+-+----+------+----+--1

I 20~~I-~-I+-·--I-------S:L1-1----I---.__..+..-_.:......-e_-----'-'ll':;-.

I ._-~~ -+.---+--------:--1

I 2
5 ~ t<--'t1A.--t---S40--,-+---I----I!----I

'///I :~==~~t-'II~~~noooo6;o:~o:o~·/~~h=:,::==:=:====:====:=====I--S-l-i-g-h-t-l-y---l--C--L-A-Y-E-Y--'-S-AN-D-,-pre-d~~-i--'---
30 I~~oo0 1.7\::> 1.0 SC moist to nantly well graded,

~--....., o~%~.. moist some weak cementation,'1 ---- '·~\%JI-+-----I--.....-JI---I-----l---j firm medium plasticity,
I fir ',______ light brown

..-- I I ~ - -" ~ s li-g-h-t'-l'-y---' -SiLT-,-~-;~-;-~'~~d-&'-'~i~y-~'"I 35 I I tL-:::> u .JV/.J moist low plasticity, light
I J hard brown

-- I I f.-- ·--+-·..,---+---+-----4~--1

1 ""~~~ ~li7?:-'---I----I--"""ML'=-
40 1--1

I I I--t--I-----+-~-+----I----J1 ..---- I I ~I-----+----I-..--__+_-+__---+----I

45 1 : 6;; "'Q- -1;-f)-I-:-/'-:-1)1-:-,----4----'--+--1

I ~--+_L..L~lll.~.L...f1-i-ir--/--~t---+--+_------_1I--~----------

• • •.._--~ •• l--+--+---f----+--+-'-gp-

I 50 I--...l..-"••~.-:-••~t=..~..~-~.,:,"1-:::-::-:'-:--_~__l..-._=__=__=_..=:===.=~:====-.l_ .....;...__1_ ~--l
L..---l GROUND WATER SAMPLE TYPE I B-72

DEPTH HOUR DATE A A . 8 81 k I - - SERGENT, HAUSKINS & BECKWITH'

1
- uger CUllIng.. .' --. OC samp e [8J.I

none S - 2" 0.0. 1.38" 1.0. tube somple. _ 5
.. u - 3" 0.0. 2.42" 1.0. lube sample. B I

T -- 3" 0.0. 'hin-wolled Shelby lube. -t-



1351. 5 '

Stopped auger at 49'6"
Stopped sampler at 51'

SAND, predominantly
fine, nonplastic,
light brown to tan

1982 A.H.A. Survey

20f 2
LOG OF TEST lORING NO. 56
Station 472+00, t of old dike

CME-55

SAMPLE TYPE J B-73
A - AU.ger cut.tings. B- .Block somple ~I SERGENT, HAUSKINS & BECKWITH
S -.2" 0.0. 1.38" 1.0•.tube somple. _ 5 -----
U - 3" 0.0. 2.42" 1.0. tube somple. . B I CONSULTING GEOTECHNICAL ENGINEERS

T _ 3" 0.0. thin-wolled Shelby lube. -t- PHOENIX· ALBUQUERQUE· SANTA FE

_._- --1-----+---+---1---_.

--+--t---,----1--'---4---1

--1--

---I-+---I-----I---~f__---I

f---;- .-;---'--+---+---4-----l

~-t-e--,---I----f---~f__-__I

,.... ... - ··-----f-,---+----t----I

--h-- ---+_--+--..-:+----1
,...- --- --_.----+-----+-----1

l--- -

1----!---I---+---+---4-----l

1--+--4---1---1---+----

.1-- ---ic----f---f----I----I

GROUND WATER

I 0"" I "0'" 1
0m

I

--
._---

--

---

.._---

._---

---
-_.-

----

-._---

._--
1----

I PROJECT McMicken Dam Restoration Study
JOB NO. E8l-l38 DATE 1-20-82 location

I
I /"S7i1===::t:==~;t;;:+:::;;:;::=+===+==:::t==::t T V_I_SU_A_L_C_L_A_S_S_IF_IC_A_T_IO_N_-,-_~
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I
A - Auger CUllings.. B - Block. sample :[?fjl· SERGENT, HAUSKINS & BECKWITH
S - 2" 0.0. 1.38" 1.0. lube sample. _ _ '--- _

U - 3" 0.0. 2•.42" 1.0. lube sample. B I CONSULTING GEOTECHNICAL ENGINEERS

T 3" 0 0 h II d Sh Ib b - - PHOENIX • ALBUQUERQUE·. SANTA FE- •• I in-wo e e y lu e. I

DATEHOUR

none
DEPTH

..

.i RIG TYPE CME-55...
6~" Hollow Stem Auger•• c ... BORING TYPEo!!r ... c• • 0- - ;;0 0 1358.0'• 10 c: • ... -: " ... . 0_

'0 o· SURFACE ELEV.
II.

" 0 u
... "'0 4 - .~ B U 0 1982 A.H.A. Surveyc: 0-': c '0 l- • M ... •• '" u DATUM

" 0 0 u ... • 0 c: .. .. c: .",:;,• • • • " .of
c .. ~ :c Q. Q. 10..0 ..

0'" 'M u • 'M;,; .~

2.ga ~-."
... vI ~ '"... c: c: 10 E E 00- '0 e .- 0 REMARKS VISUAL CLASSIFICATION• J~C: 0 0 ai:!] .. ..0 c-o Cl..l '" '" 0..1 :Eo. ::>u

0
...--:

'-.- I I I '78
slightly SANDY SILT, trace of

I I /\ .~

ML moist gravel, predominantly-_.- I
",firm

fine, low plasticity,
..._---

!~
1-.- ..._- f-. light brown

5
0 00 k:7 .. . --_._.._-_..._---
0

00 p u JV/J moist CLAYEY SAND, predomi-
. o 00

0 00 nant1y fine, weakly

II
hard to
firm cemented, low plastic-

ity, brown---
k--: angular10 000 note: some

000 /\ ;:, .J'+
00 gravel below 15'

00
0--- 0 0 .----

00 0---

II
.__._--- ----- -s·e-

-------
~

15 /\ :::; j4

----:1 --
f-- 1--,,-

20 :1 k---,

,~ lJ\ S 28
,--'- 000 --000

~

~
._.....~.'--- ...._---~---~- ..... ---,~-_.__...._-...._'.. ,_.. ~.,.._-

'._- - moist SANDY CLAY, some silt,
25

,......,
1)\ :::; 1/ CL medium plasticity,

._-- firm broTJJll
------'--

Vmoist
'-__~'_~"."_'~""-"'~.'_-""__ '~ •. __'_"' __ '."~J_~'~'~__'_ .,...____~_.

/~ SILT, some clay, tra<:;e
I I I of sand, low plastic-
II :;=::;-- . firm

30' I ity, light brown to
I I I /\ ~ LL brown._-
I I I ML .-

•..

1/1Sl~ghtlY GRAVELLY SAND, some
- I I I m01.st silt, predominantly

.._- I I I fine to medium,i<--; dense angu-
35 lar gravel, nonplastic• • l/\ ;:, '+'+

• • • to low plasticity,
...._- • • &P- _..1j.J~ht brown• • •._- • • ,.-1---

l~htlY
.._---

• • • SILTY SAND, predomi-
40 o : 0 "=2 . moist nantly fine,· low plas-

0
0

0 l\ ~ bZ
tic~ty, light brown_...-:-- o 0 hard0 0 0 ;:'lV1

0 ._. ._- -_.
/ slightly

- .. -o 0 0 SILT, trace of .sand,
I II moist low plasticity, light

45 I I I r<::7 C' t;(\/~' brown
II I hard

I I I ML I 49'6"
I I I

Stopped auger at
.._-

Sampler refused at
-~- II I -- !--f-._-- 49'11".b:s: .s. .50L5

,
50 -_. - _.. -...._.... __._. -....._... -."~ .. _._--

GROUND WATER SAMPLE TYPE B-74

I PROJECT . McMicken Dam Restoration Study LOG OF TEST lORING NO. 57
JOB NO E8l-l38 DATE 1-21-82 . location Station 172+00, et. of dam
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I PROJECT McMicken Dam Restoration Study; LOG 0' TEST lORING NO. 58
JOB NO. E8l-l38 DATE· 1-18-82 . . location Station 67+00, <t of dam

.; RIG TYPE CME-55. ~ 6%" Hollow Stem Auger

I
.... c ... BORING TYPE. .. ~ ...· 8~ .:: cO c

• .. 0
SURFACE ELEV. 1360.5'• .. c • 0. --: " ... . 0 ... ;.ijsII.. ::> 0 u ... '"' o.c· :; a U 0 1982 A.H.A. .Survey0; c Ii I- 8. c; go ... DATUM.!: ::> D D U c • ~ c ~;.. .. .... ::> ..

of
c ~. ;c a- a- ..... ~ 00. ... U

.0;
; .. .~ o.Dt

~_"'D ... .,; ; lit

I 0. C C .. E E
~~= '0 Ii .- D• o • • l! 0 D Jl .... c- REMARKS VISUAL CLASSIFICATION

0 UD.D: Cl.;"l U'. cc_..! 0.;,,1 ::ED. ::lU.

U 0 Ir- slightly SILTY SAND,o " some an-o 0 0

·1 0 1/\ ::; )L moist gular to subroundedo 0
,0 o 0 gravel, predominantly

0
0 hard" fine, .nonplastic to0

o " " ba:: .~ I)()/~'

I 5 0 0 low plasticity, light
·0

o " 0 brown
o "

0 SM
0

0
0 note: gravel & cobbles

0 0 much of dam

I
0 cover

" 0

" 0 0
~ n ... " ... 1 note: occasional lense10 0

0 0 ~ ~ ...,~ ...,
" of medium plasticity0
0

0 - 1--

I
0 0 clayey silt0
0 "0

~
-_. moist SILTY, SANDY CLAY,
~

I 15

~
/\ S 64 CL hard some gravel, 8"·lense

of clayey sand, medium
plasticity, brown

I - - -
DD slightly SAND, considerable

000
~

20 )\ S 13 moist silt, trace of gravel,
00 SW

000 medium predominantly well

I 00 dense graded, nonplastic to
o C1 0

\_ .•..._--_......_--
low plasticity, light

o 0
~ co ':l I. I :n/n" . brown .

25 00 0 --_.._.._--,-_.-.-"-._------~".-

I 0 0 slightly SAND, considerable
00 0
00 moist gravel, some silt,

.000 well graded, nonplas-

I
00 SW very dense tic, light brown

" 0 " ~ c:.! C\n/C\ "30 00

I 0 " 0

00

I 0" 0

00

" " 0 roo ... " '" , ~

35 -- - .. _- ~'4·___ . -- .. --

I Stopped auger at 34'6"
Sampler refused at

I 34' 6"

I
I
I GROUND WATER B-75SAMPLE TYPE l

DEPTH HOUR DATE A - Auger cuttings. B - Block somple ~l SERGENT, HAUSKINS & BECKWITH

I none S - 2" 0.0. 1.38" 1.0. tube sompl.. -
U - 3" 0.0. 2.42" 1.0. tube somple. B I CONSULTING GEOTECHNICA.L ENGINEERS

PHOENIX' ALBUQUERQUE. SANTA FE • SA11 LAKE CITY
T - 3" 0.0. thin-wolled Shelby tube. -t-



CONSULTING GEOTECHNICAL ENGINEERS
PHOENIX. ALBUQUERQUE. SANTA FE • SALT LAKE CITY

SERGENT, HAUSKINS & BECKWITH

LOG OFTIST lORING NO.--=..59:<..-
Station 87+00, et oJ dam

A - Auger. cuttings. B - Block sample~
S - 2" 0.0. 1.38" 1.0. tube sampl.. - -------------
U - 3" 0.0. 2.42" 1.0. tube sample. B
T - 3" 0.0; 'hin-walled. Shelby tube. -t-

DATEHOUR

none
DEPTH

~~ RIG TYPE CME-55. ~ 6k" Hollow Stem Auger• • " >0 BORING TYPEgl ~ i. .~

"
2

; • cO -.!! 1360.0'• " c •
Q. .... : 0 >0 • 0_

~8
SURFACE ELEV.u. >0 ~ " U 0

" 0 u "0·' 'Wi u 1982 A.H.A. Survey0; c -; I-
;~ go .~ DATUM.!: " D .D U " ~ ~ " ~;

c" .. :E • • ".D ~ • • " . .';;
'i: .. .. .~ Q. Q. o Q. ~u

Q.",
~-."

>oW
.; ..

Q. C C .. e e 00- '0 • .- " REMARKS• " .. l! 0 Jl Jl Gi;!] ~.D c_ VISUAL CLASSIFICATION
0 UlI.·lll:· ~..1 0..1 :::Ell. =»U

0 II i<-'-:l slightly CLAYEY SAND, silt,some
l)\ ::; l~ moist predominantly well

II firm graded, low to mediumto plasticity, light brown0 0 0. h ~r. hard
5

~
V\ ::; IZ :J

Q 0. 0. note:. trace of gravel,

I weak cementation below
4'

°o~o/ ..._..._...._.... -.- .... ~ ..__ .~_ ... -._.•. -"-~-~-' -.. -'" ........ ,.....- ..... ,,_.__._--_ .. .-, .. ~ -...........
0 i'v '" "''' I I " moist SILTY SAND, some clay10 " 0
0 ~ '-' J"'I ~O' 0 SM & subangular gravel," hard0
0

0 low plasticity, brown
"-------~---- . _.. _--_.__ .. _.~.__ . ---. - ..... ,.. _'-". __ ...------_ ..... -.. _--.. _.. -.-.•._-- .~---_.~ ...~- .

I "'_'H__ slightly SILTY GRAVEL & SAND,I ~
-"~'-. moist well graded, subround-

I,
,,--,

'" .-" .- , "15 ~ '-' JV/J 4- ed to angular, nonplas-hard tic, light brown

'.• •• 1=== S SOl? '20· .'••, -0101-

•
l • i':5<: C t::()/t:: II

25 I
I •,
I
,

30
, I "'7 <"' r:. A ,,_ ,

-_. _.. -_. ~-_ .._.- --- -- -_._--------_.
. ---- - .. " ----.__._-----------

Stopped auger at 29' 6"
Sampler refused at

35 30'4"

GROUND WATER SAMPLE TYPE I B-76

I PROJECT .. McMicken Dam Restoration Study~ .
JOB NO E8l-l38 DATE 1-18-82 location

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



CONSULTING GEOTECHNICAL ENGINEERS
PHOENIX· ALBUOUEROUE .-SANTA FE • SAU LAKE CITY

SERGENT, HAUSKINS & BECKWITH

LOG OF TEST lORING NO. 60
Station 107+00 t of dam

A - Auger c.uttings. B -. Block sample ~I
S - 2" 0.0. 1.38" 1.0. tube sample. - ----------.,---
U - 3" 0.0. 2.42" 1.0. tuhe sample. B I
T - 3" 0.0. thin-walled Shelby tube. -t-·

DATEHOUR.

none
DEPl'H

.,

-; RIG· TYPE eME-55.... 6.k" Hollow Stem Auger.... c >- BORING TYPE-.. ~
.. ... 2.. g~ - cO

c
1358.3'• t - 0

SURFACE ELEV.• • c ..
_. 0

)0. • o- j'Su. >- ,-o.c -" U 0 1982A.H.A.Survey" 0 u ;; I- ..... 0.
.; u. .... DATUM.!: 0:: c c ...

l~" 0 0 U 0. • 0 ... c
c .... 1:

.. • ..A .. .... " ..-£ ; .. .! Ii. Ii. ~-."
00. ~u. .;.,

0. III wi0. C C •
~ 0

e e .!:!~:; ~.A '0 C .- 0 REMARKS VISUAL CLASSIFICATION• o • .. Jl 0 c-
o Ull..D:: C).J '"

co __
O.J ::lOll.. ;jU

U I I I ,...--, slightly SILT, some sand & sub-
I II /\ :s ':>0 moist angular gravel, trace
I I I firm of clay, low plastic-very ity, light brownI I I ~ to hard

5 I I I ~ S 92 occasionalnote:
I I I silty sand lenses be-
I I I low 5'
I I I '8T

II I I=: ~ r:;n/i'
.........

10
I I I ..

I I I note: .considerable
I I I

_.._--- _..-- gravel & cobbles be-
I I I

_. v ___

low 13',..----,

15 I I I /\ :s 'LI

I I I
I I I -. _.~--_.. -_._ ..__.._.._----~

o 0
subroundedo a 0 ~

slightly SAND, some
20 nTT moist gravel, trace of silt,00 /\ :s 'LU un

000 well graded, nonplas-
00 medium dense tic, light brown tov- a v

I~-
0 0 gray0a o 0 --_._-----_..~_._--_ .. -- ------_._-_ ....,-_... _.

25
0

0
0 -= c .r::..nl r::.. " slightly S.ILTY SAND, predomi-o 0 .0

0 0
.:>r·L moist nantly fine, nonplas-

--~
0a 0 tic, light brown0
0

0 hardao a
0

0
0 -- - •..-.- .. ,--- -.. _...--.-~~-~ -- _...- ~ ,~' ... '

I I I i:5< ~ r:;nl r:;. "
slightly SILT, trace of sand,

30
~ II

moist low plasticity, light
brown

.. I I I ML hard
I I I note: trace of gravel
I I \.

i---oo. C I;:{\/,> , at 34%'
35 -- -- _.

~"- - _...--~- _.' ~~-,,~-- -

Stopped auger at 34'6"
Sampler refused at

34'8"

GROUND WATER SAMPLE TYPE l B-77

I PROJECT McMicken Dam Restoration Study
JOB NO E8l-l38· DATE 1-18-82 location

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



CONSULTING GEOTECHNICAL ENGINEERS
PHOENIX· ALBUQUEROUE • SANTA FE • SALT LAKE CITY

SERGENT, HAUSKINS & BECKWITHA - ... AU.gar cuttings.. B - Block sample ·~l
5 - 2" 0.0. 1.38'· 1.0. tube sample. - -------------
U - 3" 0.0. 2.42" 1.0. tube sample. B ~
T ") •• ,..,,.... ,I: _II~J (I.Alt". I"t.. -.-

DATE

none
. HOURDEPTH

. ,
~~ RIG TYPE CME-55. ~ 6Jg" Hollow Stem Auger•• " ). BORING TYPE

~ .~ .i .~.. o ~ cO " 1333.0'• 0-
). . _.~ SURFACE ELEV.• " ". 0. -: 0 0- jaII.. ~ 0 u ). "o~, := :;) u 0 1982 A.H.A. SurveyIi I- .. u

.S o := c: • M .i " .. .~ .,,; DATUM
~ 0 0 U 0. • 0 ~ i" ~ ~ :c • .! ..... ~ •• ..;

~ 4: .. .! Q. 0. ll-'" 00. "M u ; ¥It
0. " " .. 0. .. e e 00- ).wi '0 • .- 0• o • • e O' 0 Jl co':! :2 ~ ... ,,- REMARKS VISUAL CLASSIFICATION

0 ua.a: Cl.J <II 0..1 ~a. ::lU

U
.~ I.--c-

Cr"' slightly CLAYEY SAND, some
0°00 9- V\ ::; .jL .........

moist to gravel, predominantly

~
..--, moist fine, medium plastic---
V\ ::; LV ity, light brown to·\~ery firm ,

5

~
~

rtT brown
1/\ S J4 ..........

". __._---._--.-- ------ .. , ..~ ....__ ..•.. ,. .. -. ._._ .. _." ." ..•.~... _ ......'~.. ,.~, __ .. " .. " .'.' ..•....' ..,,, '_'~"'" "~~~.,r"" __"'"

slightly SILTY CLAY, trace of
moist s.and, some weak cemen-

000 \;irm to t-ation, medium plastic-
ity, light brown

10 00 <----, . very firm
000 6 ~ lV~ . ---- ••¥.- ~.•_._._ ..... ~._·, .. ·... ~~.A_ .. ·.," .. • • , •._'.'__ ,' ',, __ .... _ .......... _ .. v ....._<.- ....._ •••__..._._••

00 moist SAND, some clay & silt,
o 0 0 .__.- ._-

some lenses of·consid-
00 .._-. very dense erable gravel, predomi-.0 0 0 to medium
o 0 ,-----, dense nantly well graded,

15 000 /\ ::;. .jo with some lenses pre-
00. dominantly fine, non-

o 00 plastic, reddish-brown
00

000

20 00
.,.....-,

000 /\ S 1'1..
I 00

CT.T
000 ~ ..
00

000

25 00 ~

000 1/\ S 27
00

000

00

000

30 00
I,----,

00 0 A s <:so
0 0

0" 0
00

00 0

00
<--'--,

35 000

00 /\. ::; ~o
.. . -'._-,-- --- .. --,- -' .. ".-.' "--".'."-" ... ~- ...- -.*_.~._--- --, --.....--'--.~,-.-~ .........-.,~_.-... .

'~---~'~--'~'---' -- "'----"'-'--'"

Stopped auger at 34'6"
Sampler refused at

40 35 ' ll~"
-- -

GROUND WATER SAMPLE TYPE , B-78

I PROJECT McMicken Dam Restoration Stud;c . LOG 0' TEST lORING NO. 61
JOBNO E8l-l38 DATE 1;..22-82 . .. location Station 397+00 10 I E of toe

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



I PROJECT -- McMicken Dam Restoration Study LOG 0' TEST lORING NO. 62
JOB NO. E8l-l38 DATE 1-22-82 location Station 376+00, 10 1 E ot toe

.. ~ - RIG TYPE CME-55
, ~

6~" Hollow Stem Auger

I •• c >- BORING TYPE... ~ .~.. go:: .. 'ec c
1333.5'• - -.!! SURFACE ELEV.• .. c D 0.-

_. II >- • 0_

~8u. :» 0 u >- "o~' .; B U 0 1982 A.H.A. Survey0:; c Ii ... ..., 0. ... DATUM•!: :» II II u 0. • 0 C ~ ~ C -0'=
C ~ .. :c • • ".D ~

• D :» • .'.of :; i .~ Q. Q. co. 'M U

I
o.ll' ~-..,

>-- ;: '"0. C C .. E E .2~:; '0 .• .- II• o • • !! 0 JI II ~.D c_ REMARKS VISUAL CLASSIFICATION
,0 UQ.lII: (,).J \I)

11) __

O.J ::ED. ::>U

U

~
I<--, moist SANDY CLAY, consider-to

I 1/\,i) :J.J.. slightly able silt, trace of

~
I<--, moist fLue gravel, medium
1)\ is 1.1. rtT

firm plasticity, brown
I<-- to

I 5 1)\ S 101 hard

~ ~_._......~.."".~._..._.._-~._.---~ ..._...-----. .

I
---_ .._------

• • slightly SAND, trace of silt,• • • ~
10 • • moist predominantly fine,

• • • !)\ , ;:, L.O ~p nonplastic, light
'.. medium dense

I • • • brown
000"

,-"- --- -- ----~_._._-,-

.__.H_______...____ .__.__~~~ ...._._.... _,.•
, ~~ ..• _ .••• r .".-....-_._-,--'¥

slightly SAND, some silt, trace
00 e--- __

IS 0. 0 0 ,...---; moist of clay & subangular

I 00 !A ~ .).) gravel, well graded,
- _00 0 dense to nonplastic, light brown

00 very dense
000

I 00

20
() 0 0 ~ ;:,w

00 i)\ S 36
o 0 0

I 00

000

00

25 000
k---;

I 00 Il' S 67
- ._, .-- ~ ..~;,,==:'":'=':;:::';:;~;:':::'::'::":;.::::'"'.::-":'-'::~~~.::-::'::-;'::--::;':::-'..,"':.::'."":"":-:::;. ':-;:.::--:-:=.::-:,;::..'"':.:::

Stopped auger at 24'6"

I Stopped sampler at 26 1

30

I
I
I
I
I
I GROUND WATER B-79SAMPLE TYPE l

DE'PTH HOUR DATE A - Auger cuttings. B - Block sampl. ~I SERGENT, HAUSKINS & BECKWITH

I none S - 2" O.D. 1.38" I.D. lube sampl.. -
U - 3" O.D. 2.42" I.D. lube sampl.. - B I CONSULTINa GEOTECHNICAL ENGINEERS

PHOENIX' AlBUQUERQUE' SANTA FE • SALT LAKE CITY
T - 3" O.D. thin-walled Shelby lub•• -t-



I PROJECT McMicken Dam Restoration Stud;x LOG O' TEST lORING NO. 63
JOB NO. E81-138' DATE 1-22-82 . location Station 355+00, 101 W of toe

.. i RIG TYPE CME-55. ..
6~11 .Hollow Stem Auger

I
.... c: ... BORING TYPE.... ~ .. .. c:.. g.:: .:: 'Co• 8- 0 1335.5 1

• we • .... 0 ... . 0_ j'3 SURFACE ELEV.u. :> 0 u ... ,-o..c· .; B U 0

1982 A.H.A. SurVeyO';::c "8 I-
.. '" Q. .... DATUM·.5 c: ..

1~:> a a .. .. Q. • 0 .. .. .. c:
c: .... :c .. ~ .. :> ..

of ":: ...~ Q. Q. ~ _"0 o Q. .. U

I
Q.,.

~.i
.~.... "-tItQ. c: c: .. E E oc= .- a.. o .. .. !! 0 Jl a CO :!.R o .. c:- REMARKS VISUAL CLASSIFICATION

Q uo..a: Cl..J II) Q..J ::eo.. :::lU

U

I~
t'\"' moist SANDY CLAY, some silt,

I 1/\ ::; 5U
nT weakly cemented, me-

~~
v ..... firm

::; L,LI-
dium plasticity, brown

-_..

I 5 - I I I 1)\ S 11 slightly SILT, some sand & clay,
I I I ··i-fh- moist low plasticity, light

.....;. l~oderatelY
brown

.,,~ .0.

I :•••.•=:•• firm.•....:.:-;.;.: b li.l:' ,_..~.~~.----~_ •._",--*._.......-."---~'--"""'''''''--''-'''''--'

10
~ ...... I .. , dry to SAND & GRAVEL, predomi-·... ....::.~. ~ <J .JVI.J

I
....•... slightly nantly fine, angular,
'r fl- moist nonplastic, light gray .

I I I
.--"- _.~-

I\very dense to white_..... f ..- r-.,.

15 I I I I-s<- c £;,(\/1:; II -..KT slightly SILT, cla.y , lowI some
I I I moist plasticity, light brown
I I I hard -- ------_. -~.

I • •·.:. ~ slightly SILTY SAND, trace of
20 • • A ::; 34 moist gravel, predominantly

••• fine, well graded,• • C::"P- dense non-

I • • • plastic, light brown
• • S}l_ -

• • •
25 • • ~

I • • • V\ S 4~.. .
-. -... ----.- -- -_.-, _... - -.__ .' ----- ~ .._...~....._...~ .~.-.- ...... .. _..- --, .__.... -...._." ". -- ._._.'.

I---f-. Stopped 24 1611

I
auger at

Stopped sampler at 26 1
30

I
I
I
I

I

I
I GROUND WATER B-80SAMPLE TYPE l

DEPTH HOUR . DATE. A - Auger cuttings. .B - Block sample ~I SERGENT, HAUSKINS & BECKWITH

I none S - 2" 0.0•. 1.38" 1.0. tube sample. -
.U - 3" 0.0. 2.42" 1.0. tube sample. 8 I CONSULTING GEOTECHNICAL. ENGINEERS

PHOENIX' ALBUQUERQUE. SANTA FE • SAl] LAKE CITY
T - 3" 0.0. thin-walled Shelby tub.. -t-



I PROJECT McMicken Dam RestoratjoD Stlld1: LOG O' TEST lORING NO. 64
JOB NO. E8l-138 DATE 1-22-82 ocation Station 376+00, ~O' W of toe

~~ RIG TYPE CME-55
•• c >- BORING TYPE 6%" Hollow Stem Auger

I i~ ~
.. ~.. .:: cO

c
• • -.!! SURFACE ELEV. 1333.0'• .. c .. Q. .... II >- • 0 ... ja11... ::) 0 u >- ~·o.J:' 0; a uo '19820" c "0 I- .. .., Q. .. ~ DATUM A H A .Sl1rvey.E :> II II U Q. • 0 c ~ ~ C ." ..

C ~ .. .. • .. . :> ..
~ ; ...~ :.e Q. Q. .. ..a ~ OQ.

.~~
• 'w.. Q. ... ~ -"II

~.i
; M

I
Q. C C .. e e 00- .- II• o •• ~ 0 J J m:!] o .. c_ REMARKS VISUAL CLASSIFICATION

0 UQ.1li: (,).J O·.J 2iQ. :)U

U

~
\.::/ . moist SANDY CLAY, trace of

I
/\ ~. !Z gravel, predominantly

~
....--, CL moderately fine., medium plastic-
A ~ LJ firm

"'"
ity, brown

I
5 00 A s LO

.__.........~-_ ..... _.___-_~~_w........·__."_....~"._,~._'"_,~._ .....~._~ ." ..__ .~_.__._..
000 slightly GRAVELLY SAND, well
00 SW moist graded, subangular to

o 0 o· angular, nonplastic,

I ~=dium dense

10
!_!.gE:~,_.,gE_~l .._t:o.., ~~~.~~.. .__._...

I
Auger refused at 8'

.-._-.-- -,..
~,-, _.

I
I
I .._.,....:-

I
I
I
I
I
I
I
I GROUNDWATER SAMPLE TYPE B-81

•DEPTH HOUR DATE A _ Auger cuttings. B - Block sample ~I SERGENT, HAUSKINS & BECKWITH

I none S - 2" 0.0. 1.38" 1.0. tube sample. -
U - 3" 0·.0. 2;42" 1.0:. tube sample. B I CONSULTING GEOTECHNICAL ENGINEERS

PHOENIX' ALBUQUERQUE. SANTA FE • SALT LAKE CITY
T - 3" 0.0. thin-walled Shelby tube. -,-



I PROJECT ' McMickenDam Restoration Stud):" LOG 0' TEST lORING NO. 65
JOB NO. E8l-l38 DATE 1-22-82 ' location Station 396+00/ 10 1 W of'toe

.~ RIG TYPE CME ... 55... 61
" Hollow Stem Auger

I
•• c ... BORING TYPE ~

o. • ~ ..... go:: .:: cO c
• ... . - .~ SURFACE ELEV; 1333.0'• .. c • ... .... 0 0 ... jau. ... .. O.z:· o. " U 0

" 0 u Ii '; u 1982 A.H.A. Survey0:: c l- ..., ... .o. DATUM.E. ' " 00 u .' ... ." c .. .. c "'00.;
C·" .. :c • .. ..0 .. ". " . .";

of ; .. .~ Do Do 0'" ~u
"'11'

~-."
>alii

; ~

I
... c c .. E E 00= .- .. .- 0• o •• !! " 0 0 --'0 .. ..0 " "

c_ REMARKS VISUAL CLASSIFICATION
Q UQ.D: C)...1 II) II) co _.-. 0...1 ~Q. ::>U

U

~
I.-- moist SANDY CLAY, medium

I 1/\IS 10 plasticity, brown
..---'- moderately

----
11\ IS 1.3 firm to

roT'

~
k-- ..... .L.o firm

I 5 IX- S 19
.

/// .I.----~-,-----_.._,--_...:-__._----~

I
QQ

slightly SAND, occasional clay'000 k----,

10 " 0 IJ\ S 10 moist to & eravel, well graded,
000 moist some lenses predomi-

I
00 1--- nantly fine, occasional

o 0 0 medium weak cementation,_._-
~.•.-

dense to non-
00

000
~......- --

dense' plastic, light brown to
~.- very

I 15 00· V\ ,::> 45 brovVll
000

00

.0 0 0

I i 00

o 00
~

20 00
,)\ S 38000

I
00 roT T

000
. .., vv

00

25
c> 0 0 k---..,

I
00 1/\ S 44

000
00

(J 0'0

I
00

000
~

30' 00 /\ S 43
000

I
00

000
00

00 0 Ie--

35 0°

li\ s 50I o () 0
- -- -- --

I
Stopped auger at 34'6"

40 Stopped sampler at 36'

I ....

I
I GROUND WATER B-82SAMPLE TYPE •

DEPTH HOUR DATE
A - Auger cuttings. B - Block samPle~1 SERGENT, HAUSKINS & BECKWITH

I none S - 2" 0.0. 1.38" 1.0. tube sample. -
U - 3" 0.0. 2.4'2" 1.0. tube sample. e I CONSULTING GEOTECHNICAL ENGINEERS

PHOENIX' ALBUOUERQUE • SANTA FE' SALT LAKE CiTY
T - .3" 0.0. thin-walled Shelby tube. -,-



CONSULTING GEOTECHNICAL ENGJNEERS
PHOENIX' ALBUQUERQUE' SANTA FE • SALT LAKE CITY

SERGENT, HAUSKINS & BECKWITH

LOG 0' TEST lORING NO. 66
i(See Below

,-
A - Auger cuttings. B - Block sa~ple ~I
S - 2"·0.0. 1.38" 1.0. tube sample. - --------------
U - 3" 0.0. 2.42" 1.0. tube sample. B I
T - ~"·n.D, th;n.woll~d %elbv tube. -.-

DATEHOUR

none
DEPTH

.
CME-55

-~
RIG TYPE... 6J. " Hollow Stern Auger•• i'~ BORING TYPE ?2-.~- g-= - 'Co c

1338.0'• • - -,!! SURFACE ELEV.• oi C • Q,
_. Cl

>0 • 0_ jeIL ;) 0 U >0 ,-c,&:· :; e uo
1982 A.H.A .. Survey0:; c: "8 ~ • M Q, .- DATUM.~ ;) Cl Cl Q, • 0 C .. .. C ." ...

C .. - :c • • ....... • • " . ..;
of ~ i .~ Ii. Ii. ~- ... o Q, ,"u ; tit
Q, C C .. Q,Cll E E

~~:;
>oM '0 • ,- Cl

REMARKS VISUAL CLASSIFICATION• 0' •• l! 0 Cl Cl ..... c..,.
0 Ull.lX t)..J VI VI

1:0 __
0...1 ~Il. ::lU

U I I II f<----,.
I I 1/\ s zz slightly SILT, some clay & sand,

moist trace of gravel, occa-
I I sional weak cementa-
II firm to tion, low plas ticity,._~

hard5 I I "'7 -~ - light brown"---' .:> ,JUt J

I I
I
I

10 I k--: ML
IJ\ S LL_..- I

I ....- f-
I 1-- ..

I I b " r- '" I r- ,15 I I ~ u oJV/ oJ ~

I I
I I
.111 --- .-..'~'_ ....."-_......_._---_.._,-,_.,-,--~--
00 i<---

sligh1ty occasional silt,20 000 IJ\ ::; )L ~
SAND,

00 moist trace of gravel, well
000 graded, subangular to00 very dense subrounded, nonp1astic,000 SW
00
~

light brown
25 ("t r:: '" 1 I. ,00 0

~
J~I

00

000

00
"._.._--, -

I I I' slightly SANDY SILT, some clay,
30 I I I

k;; ~ r- ~ I I "oM' moist low plasticity, light
i"--'

..., JV/ L'LLI

bro.wnI I I hard
u " "

-----_ ... " . . -_ .. " --._-".-., ----~---_._ ... - .. -..-- ... _. __....~_ .... _. _.,'-_..

00 slightly SAND, trace of clay &
0·00 SW moist gravel, nonplastic,

35 -- h=o ("t _r::..tJ.J.r;. ' light brmm
~,,:,ery dense

.- --- .....-.-.- --'- . - -
Stopped auger at 34'6"
Sampler refused at

34' 11"

')\-Station 15+00, down-
stream outlet channel
dike

GROUND WATER SAMPLE TYPE B-83

1PROJECT . McMicken Darn Restoration Study·
JOB NO E81-138 DATE 1-22-82 location

I
I'

'1
I
1
I
I
I
I
I
I
I
I
I
I
I
I
I



SERGENT, HAUSKINS & BECKWITH

1 of 2
LOG 0' TEST lORING NO.---=-6",-7_
Station 502+00, t of dam

A - AU.ger cuttings. B- Block. somPle~.I
S - 2" 0.0. 1.38" 1.0. lube somple. - -------------

• b I' B ~ CONSULTING GEOTECHNICAL ENGINEERS
U - 3' 0.0.2.42" 1.0. lu e somp e. PHOENI~'A1.BUQUERQUE'S""NT""FE'SM.TLAKECllY
T -' 3" 0.0. lhin-wall.d Shelby lube. . -,-

DATEHOUR

none
DEPTH

. ,

~i RIG TYPE CME-55.~ 61:" Hollow Stem Auger•• c >- BORING TYPE
i~ ~

.~ c' 2.. ~ eO 1360.0'• - -.2 SURFACE ELEV.• .. c • a. -- :;0 >- • 0_·

~8LL
" 0 u >- . ,-o.z:· .; a U 0

1982 A.H.A. Survey0-;: 'C ;; I- lOp) a.;. .~ DATUM.!: " 0 0 u Q, • 0 C .. .. c "'0;c ... :c • • ..... ~ •• " . .';
of ; ..~ Q. Q. ~-""

o Q. ... U .. '"Q.
0l ~ia. c c .. !! 0

e E 00- '0 • .- 0 REMARKS VISUAL CLASSIFICATION• o •.• 0 .g co:!:! c-
O U~O: (,)...1 I/) 0...1 :::E~ :lU

U
"v slightly CLAY, considerable.., <:" 1'\ / <:" ,

~ .... ""VI"" moist sand, occasional silt,

hard trace of gravel, some
f"T moderate cementation,
~~

5
~

medium plasticity,A ::; til.
light brown

------- ._---~._~_._....._--~._,~ ...~ ... -...__ ..~. -._ ... ~.._,~.-._._.,----

slightly CLAYEY SAND, trace of
r-;

10
6 .~ LUU moist gravel, predominantly

firm fine, some weak cemen--_. very tation, low to medium~-

to hard
••.•••• -< -- plasticity, light

-_. brown
15

I<---c ,
V\ S 4/ SC

---- ..

20 h ~ ""1'\/<:" "~
.... .., VI .., ~

.. -----_...~-p---- -"'~'.'''''_. __.'-'~_ .•-'-'- ,'- ' .......•_......_.. , -" ..-.- '.. ...._---~ •....._.
slightly SILT, considerable

25 i= c c;n/t;" l-.,IT moist clay, some sand, some..~
moderate cementation,hard low to medium plastic-

\ ity, light brown
..._--_. ... -,.- -----------~- ._-----_._.- - .....__._._._._~- .'._-----_ .

~ slightly SAND, trace of sub-
30 A s 70 moist rounded gravel, pre-

very' dense dominantly fine with
occasional lense well
graded, nonplastic,

35 ~ c::: r;,n !!.1 " light brown

("I"";
~~

40 k:7 .- .
~ oJ ...I V I ...1-

45 = s SOIT'

--' ---'.- ~._.. -.

SW
50 rv

GROUND WATER SAMPLE TYPE I B-84

I PROJECT . McMicken Dam. Restoration StudX
. JOB NO E8l-l38 DATE 1-25-82 location

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



CONSULTING GEOTECHNICAL ENGINEERS
PHOENIX' ALBUQUERQUE' SANTA FE • SALT LAKE CITY

SERGENT, HAUSKINS & BECKWITH

2 of 2
LOG 0' TEST lORING NO.--=-67~_
Station 502+00 t at dam

A - Auge,cu, ttings. B ~ Bloc:,,k somple ~,sI
S - 2" 0.0. 1.38" 1.0. tube somple. - '--------------
U - 3" 0.0. 2.42" 1.0. tube somple. B ~
T -3" 0.0. thin-walled Shelby tube. -t-

IDC""" I---+"OURI---.,OATE

I

.~ RIG TYPE CME-55. ~

6~" Hollow Stem Auger•• c: >- BORING TYPE
gl~ . .~ c:; • cO 0

SURFACEELEV. 1360.0'• .. c: • 0. ~,., 0 >- • 0_

~eII. :) 0 u "0
>- ~ O.c, :; a u 0 1982 A.H.A .• Survey0; c I-

:.~ g- .. DATUM.!: :) II 0 U c: ~

~ i .,,;
c .... :E '. • .. .., ~ • • • ',Wi

·of ; .. .~ Q. Q. ~-." 0'" .u ~ ~
0. cell 0. ... E e ..!!~= ~.i '0 • .- 0 VISUAL CLASSl FICATION• o •• !! 0 J: J: c:- REMARI(S

0 uo.D: CI..J co _.! O..J ;lQ. ::>u

50 ..... w_. - --- slightly SAND, some gravel, well
" \ moist graded, subrounded' to

~\very den$e
rounded, nonplastic,

- light gray
I . '. -_. -- ... -.,...---------------------_...__._----~--~--_.

55
._-_.__ ._------_.~_.__.~-_...._-,_.__..~..._----

Stopped auger at 49'6"
Sampler refused at

50'5~"

-'
.~.._.. ,..

----- .-.

GROUND WATER SAMPLE TYPE J
B-85

I.

I

I PROJECT McMickenDam Restoration Study
JOB NO E8l-l38 DATE 1-25-82 location

I

I
I

I

I

I

I

I

I

I
I

I

I

I
I



SERGENT, HAUSKINS & BECKWITH

LOG 0' TEST lORING NO. 68
Station 496+50 ~ of dam

l
A - Aug.e, cuttings. B. - Block sample ~I
S - 2" 0.0. 1.38" 1.0. tube sample. - -------------. B i CONSULTING GEOTECHNICAl. ENGINEERS
U - 3" 0.0. 2.42" 1.0. tube sample. PHOENIX" ..lBUOUEROUE'SANTAFE.SALTLAKECITY

T - 3" 0.0. thin·walled Shelby tube. -,-

DATEHOUR

none
DEPTH

CHE-55
. 1

.; RIG TYPE. ~

6~" Hollow Stem Auger•• c ... BORING TYPE.. ~ .~ c; o ~ . cO• 0- _.2 SURFACE ELEV. 1359.5'• .. c • ... ..... 0 ... . 0_ jeu.. ::l 0 U ... ... o..c- ~'e U 0
1982 A.H.A. Survey.!: 0:; c: "8 l- • M 0. C ~ •• ,,; DATUM

E'! ! ~ •. 0 ~ c
:£ • • Wt..G .. • • ::l • • 0;

-£ ; ;.!! Q. Q. ~-."
00.

~~ ; M
0. c·c .. .... 11I. e e

~~~
")0. ttl .- 0 REMARKS VISUAL CLASSIFICATION• o • • !! a 0 ~
~J> o • c-

O UILa: C).,J .11) a) _"""" O.,J ~o.. ::lU

0

~
1'\7 slightly SANDY CLAY, sub-, some
V\ .:J ;l..J v

moist to rounded gravel, some
moist· weak cementation, me-

dium plasticity, light
5

~
i<---c hard brown to brown
l-6 ~ 'jIJ

.-

~ i"'T

10 ~ .. ,

~
P .:J ..JUt ..J' U

_.. -

~15
..----;

v\ ~ .::);5

,1 II slightly SILT, some sand &.clay,
20 I I I l---c HL moist low plasticity, light

I I 1 1)\ ::; 40 brownfirm"'-'-_...-----' .,.~_ .... ...,_......__.
_.~.._._- -.::!ery

0'0 ---
00 0 slightly SAND, some silt, trace
00 moist of subrounded gravel,

000

25
~ well graded, occasional00 )\ ~ L4 L medium dense

..0 0 0 lense predominantly
00 to very fine, nonplastic,

000 dense light brown
00

o 00
......-:

30 00 )\ ::; . oU
000

00

- 000

00
000

~ ,.., ,.. n. I r- " r')

35 00 P U JV/'J i2 ~

000 CT.T

00
000

00
000 <-----,

40 00 ~ .::> l.UL ~: [10 re :UVl::L I
000
00

00 0
, 0 0

i o 0 ()
~

45 00
00 0 A

..::; 01 .- . - -
00 1/

..
000 Stopped auger at 49'6"
00 Sampler refused ato 0 0

00 C ';;0/'>
, 49'8"

50 .- .~ _.- ~.
-~".,~ ..~ ..._.__ ._. --. , ..- .~,-- ." ,- ___ •• _.,~•• __ ·_"4

GROUND WATER SAMPLE TYPE B-86

I PROJECT . 11cMicken Darn Restoration Study
JOB NO E81-l38 DATE 1-25-82 . location

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



CONSULTING GEOTECHNICAL ENGINEERS

SERGENT, HAUSKINS& BECKWITH

LOG O' TIST lORING NO. 69
Station 487+50 .~ of dam

A - Auger cuttings. . B_ Block sample 1XI1
S - 2" 0.0. 1.38" 1.0. tube sampl.. - -------------
" ._ ~" ",.n, '.A'" I.n. ttf~,. OCfll""lr'I..... B ~

DATEHOUR

none
DEPTH

,
~; RIG tyPE CME-55

e'. 61
" Hollow Stem Augerc: >- BORING TYPE ~~ .~ ... c:.. • 8':: .:: 'Co _ .e 1360.0'.. M' C • ~ -: 0 >- • o- j'S SURFACE ELEV.

lL ::> 0 u >- ~ o.c, .; B U 0 '1982 A.H.A. Survey.5 o ;c "0 l- X. M Q, .~ DATUM::> D D u c: .. .. c: ~~• • .• 0 • • ::> •C .. ~ :E VI.D .. ..."of .~ ".! ~ ~ o ~ ~u
~'"

~- ...
>-'"

; M
~ C c: VI

~ 0
E e 00- '0 • .- D REMARKS VISUAl. CI.ASSIFICATION• o • • .R .R Cii:!:! .. .D c-

o UQ.lll: Cl...l 0...1 2;Q. ::lU

0

I
'v slightly CLAYEY SAND, trace of'"

,..,... ..
"~

..., -'V/-' ~ moist to gravel, nonplastic to
moist low plasticity, light

I hard brown to brown
5

~ ~ .. ~ .. SC..., -,VI .J

IoOo~
---_.~~_._._.__.--------_. ._-_._.. -._._-_.._- -----..

~
• - .~o- .• --.,..~_.__._.__ .•••• _ .••. _ ~.,,_ -_._._--

10 K/ moist CLAY, sand,V\ ~. LU some me-

~
- dium plasticity, brownfirm to

hard

15 .~ .---; CL
!)\ :::i. J4

~~

20

~
/\ ;:, Ol.

.__ .__•... ~.... ' ............. _. _.._, I •. - .'._•••.__.___ .___ ~ •• __ .•~ ••. _. _•. _ ....._____ ......_ "'0-_""'_.""""'-'-.'-'

moist CLAYEY SAND, trace of
o o%' SC gravel, low plasticity,

00
0

0 g.. hard
I I II ...... brown._--_.._-_._.._--_._~ .._- .-.._-.-.'.'._'--_ .. -_._,-----~ .._.

25 I I I k:--7 slightly SILT, considerable
I I I l)\ S ~9 MT moist clay, low plasticity,
I I I hard light brown
II I

0
--_._----_. .__........_._._...• __ .•_._.... , __ .··.··',~'fi__ .~••__·____.___ " .... _._.__.

0 0 slightly SILTY SAND, consider-0
~30 0 0

moist able clay, predomi-0

V\ :::i ,)10 0
0 nantly fine, 10\-70 0
0 hard to0 0 plasticity, light0

0 0 very firm0 brown0 0 0

~ 0 ~
'J35 0 '"

,..,... ..o a ..., -'V/-'0 ~

a 0 "' ....o a 0 ..., ....
o ~ a
a o·
o a a

0
a 0
0

a
Q 'c----;

40 '0
Q 0 lI\ ~ JUo Q 0

o ; 0
0 0

0
0

a
0

o 0 a
_..._-~---_._. .--_.-.

45
-_._- --_._-------_._-------_ . .. _. -..

<0

Stopped auger at 44'6"
Sampler refused at

44' 7"

GROUND WATER SAMPLE TYPE J B-87

I PROJECT McMicken Dam Restoration Study
JOB NO .E81-138 DATE 1-25-82 location

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



I PROJECT . McMicken Darn Restoration Study: LOG 0' TEST lORING NO. 70
JOB NO. E8l-l38 DATE 1-25-82· location ~1'"See Below

.; RIG TYPE CME-55

I •• c >- BORING TYPE 6\" Hollow Stern Auger
gl ~

.~ c.. .:: ;;0 1336.5'• • >- •
_ .2

SURFACE ELEV.• tit c·.• 0. .... : " 0_

~3u. :> 0 u "ii
>- ,-o.J:· .; a U 0 1982 A.H.A. Survey0; c l-

• M 0. •• DATUM•!: :> D D, U Do • 0 C ~ ~ c
~~c ~ .. :c • • .. ..c ~ •• " .i: ~ e.!! Q. Q. o Do •. u

I .~':
~-''''

~~ .
.;: VI

0. C C .. E E 00- '0 G .- D REMARKS VISUAL CLASSIFICATION• o • • D
~ iii::!:! c-

o UQ.£l: Cl-l 01) 0-1 ~o.. :::lU

0 /// --- slightly SILTY, SANDY CLAY, mod-

I ~
i/\ ::; ,jU .J moist·to erately cemented, me-

moist dium plastictiy, light
firm brown

I 5 .~ --- . very
IA S 44 -LQ

CL

I ~
10

~
K-;

1/\ s jj

I ~ --_._. 00-

I 15 I I I It-- -_._-----.............._._-_ ...."',....--_.~ ....

I II IA s '1.1 slightly SILTY CLAY & CLAYEYML-I I I CL moist SILT, some sand, me-

I
I I I fj,rm dium plasticity, light
I I I ~ c I::; () /1::;, "

brown
20 II I

I
I I I - .. -- ---_._-~ -,.. _._~,._-,~~ "'~" .... ~.-..,.-..... .-, ....._«~. '..~ ~-.~_ ..~_ .•

• •• slightly SAND, some clay, pre-
• • . moist dominantly fine, some• •• n""
• • k-- ...... .L

dense weak cementation, non-

I 25 • • • 1)\ S 82
very plastic, light brown

• • .. --- ":::':::~~~--:;;:':~:::;:-""'-:;::::;:;:::.'.-. ..::;.,~.:: ':::':':;;':..: ~:;.;""_7.;:::~-:':::"-:-.

Stopped 24' 6"

I
auger at

30
Stopped sampler at 26 1

I
I
I 00

.,

I
I *Station 27+50, down-

I
stream outlet channel
dike

GROUND WATER SAMPLE TYPE I B-88

I
DEPTH HOUR DATE

A - Auger cuttings. . B - Block sample ~~l SERGENT. HAUSKINS & BECKWITH
none S - 2" 0.0. 1.38" 1.0. tube sample. -

U - 3" 0;0. 2.42" 1.0. tube sample. B ~ cONSUL.TING GEOTECHNICA.L ENGINEERS

T - 3" 0.0. thin-",all.d Shelby lube. -t- PHOENIX' ALBUQUERQUE' SANTA FE • SALT LAKE CITY



. .. .1

~ =~.::9§.~g.e:ur.:i.ff.:·l:g: :~t:.B.:.1.::1:.::.m~I._~: _S_E-~-~N-.~,-~L-::-N~-'~,,;,,~-o:--:-~N-N~-eA-~-E~-~-I:"'~-RS_IT_H-" ' ~..!J PHOENIX' ALBUOUEROUE • SANTA FE' SALT LAKE CITYT - 3" d.D. thin-wall.d Sh.lbytub.. . -t-

DATEHOU~

none
DE.PTH

~); RIG TYPE CME-55.... 61::" Hollow Stern AugerID ID c ... BORING TYPE
81 ~

It .. 2 .
~ cO c

1335.0'ID - 0
ID

" c ID
... :bj, ... . 0_

J8 SURFACE ELEV.
IL ... ~ :> U 0 1982::)0 u Ii I-:" IDM ...

0; u A.H.A. Survey.!: o +: c- c .. ID~
"'tI; DATUM

:> " "
U Q. • 0 .. c

C .. ~ :c ID ID
".,Q ~

ID ID :> ID .-"of ; ;'.!! Q. Q. .-.., 0'" ~u....... ... .. ;. ..... c c " ! 0 E E 00 .... '0 • .- " REMARKS VISUAL CLASSI FICATIONID o ID ID
~ " -~- .. oS> c-

o uo.oo: "'.J .." co_.! O.J 2:0. ::lU

0

~
k-- moist SILTY CLAY, sand,to some
1)\ ,::; '+u slightly moderately cemented,

~
moist medium plasticity,

firm brown to light brown
5

k-- very

~
1)\ S :J4 to hard

~
\

~T

k--
v ....

10

~
)\IS 33

~
f----

15 ~

V\ S 6~

~.' .. ---_.- ___" ,._, •• ~,p.__,,_____ p __ ,0'_'-"_'- _.,_ ..~...._ ....__ .."....__'__..__.___. _ •.~"

• • slightly SAND, trace of clay &
20 • • ID

k:-7 - moist to silt, predominantly
F----" ..::J JU/J

• ID SP moist .c· nonplastic,
• •. ID

.!.lne,
• • reddish-brown

• ID • ...Y..f!~ry ._~.~~~se__.
~......_- -_._ ... .--..~.__..-

0 " slightly SAND, of silt &" trace
o 0 "25 "

k--7 moist to clay, well graded, non-
o " l)\ ::; ~.j

" 0 moist plastic, reddish-browno .

o " "
" " 0 very dense
" 0 <"'T.T

0 ~

" 0

"
0

0 .--
30 "0 o 0 A ::; ou

0 ·0
0

0 0
0

0
0

0 ._------- ,.~.__... -_.--_..•....,---.,..~ .. "' ....._._._-
ID • • slightly SAND, trace of silt &

• ID
k--- SP moist . clay, predominantly35 • • • IA S 74. ID ID fine, nonplastic,

. .. -_.. .. -- . ~ ..- . - \..very dense reddish-brown- "._-. - .....• ..-._---_._- -- . . _- .. -- ,,~ ..•-~"..--.- •._ .......- -_:-:::::.:::=:.:::="...=:::::=:::..-:::.'

Stopped at 34'6"auger
40 Stopped sampler at 36'

, .... , ,It
'.
. -

*Station 40+00, down-..
, stream outlet channel

dike
GROUND W~rER SAMPI,.E TY~E B-89

I PROJECT .. HcMicken Darn Restoration StudX . LOG 0' TEST lORING NO.,---..:7c..::l=___

JOB NO E8l-l38 DATE 1-26-82 location "'~See Below

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



Tl"~

I PROJECT McMicken, Dam Restoration Study LOG 0' TEST lORING NO. 72
JOB NO. E8l-l38' DATE' 1-26-82 location *See Below

I -; RIG TYPE CME-55... 61
" Hollow Stem Auger•• c ... BORING TYPE "2-.~ .= ... c; 1

go:: cO 0 1337.0'• " c •
.... .. ... . 0 ... j'8 SURFACEELEV.

II,; :> 0 u ... "o~, o;B U 0 1982 A.H.A. SurveyI
o ;: c S I- 1 r: go ... DATUM.!: :> " ..

C ..
~ ; .,,;

c .. - :E • • M,;A .. • • .";
of '= -;.~ a.. a.. o ll.

.;~ll.", ~- ...
~i

; lit
ll. C cw E E

..2~~
.- ..• o .' • ! " ..

~
o • c_ REMARKS VISUAL. CL.ASSI.FICATION

0 ua.Q: C)..I OIl co _ ..... 0..1 ~Q. ::lU

I 0 0 Ir-- slightly SILTY SAND,· consider-0 0
0 lJ\ ~ 1)0 0 SM moist able clay, predomi-
0

o 0 0 nantly fine, low to

I ~
moderately medium plasticity,

5
k---c f\ firm light brown

~
1/\ S 88 --------

moist SILTY CLAY, some sand,

I CL hard to weak cementation, medi-

~
firm urn plasticity, brown

10
Iv---; note: uncemented below

I l6 S 16 8 '
-~

,.

., .. 0

00 moist SAND, trace of clay &

I o 00 ...---, dense gravel, ~ve1l graded,
rnT15 00

1/\ S J6 lJ nonp1astic, light brown
00 0

I
., 0

000
v

_. -
0 0 SAND, clay,0 moist SILTY ~ome0 0

";;-7
20

0 - trace of gravel,

I
0

0
0
~ ,:) JU/J hard

nre-
a 0 0 dominantly fine, low0

0
0

0 0 - plasticity to nonplas-0 ,:)1"10 0
0 tic, reddish-brown too .0

I
0

0
0 light gray0

25
0 0 I<----,

0o 0 lJ\ ~ /b
~ 0 ~

I Stopped at 24'6"auger
Stopped sampler at 26'

30

I
I

1-1-

I ._---

I
I .'. .. ' . ' ; "

.,
'II

i~Station 52+50, down-

I stream outlet channel
dike'

I
GROUND WATER ' SAMPL,:E l"YPE.:' J B-90

DEPTH HOUR D~TE A - Auger cu'tings. . a - BI~cksClmple ~l SERGENT, HAUSKINS & BECKWITH
none 5 - 2" 0.0. 1.38" 1.0. tube .. somple. - '

" - 3" O.D, ,,~,.. I.D. tllb~ ,ompl... , ,B ,I cONSULTINQ GEOTECHNICAL- ENGINEERS
" •• , .•• ,_ • " r '). ,~" ''''''''"''1 or ..... ~.r.. ~ c-r _... .'\.'T I ~ vr: r-,l"'(



CONSULTING GEOTECHNiCAL ENGINEERS
PHOENIX' ALBUQUERQUE' SANTA FE • SALT LAKE CITY

SERGENT, HAUSKINS & BECKWITH

LOG OF TEST lORING NO.---=-7..J;:;..?_
*See Below

I
A - Au;er c:uttings. 8 - a.IOC:k samPlet8j1
S - 2" 0.0. 1.38" 1.0. tube sample. - ---...:..----------
U - 3" 0.0. 2.42" 1.0. tube sample. 8 I
T - 3" 0.0. thin-walled Shelby tube. -t-

DATEHOUR

none
DEPTH

. - -
.; RIG TYPE CME-55, ~

6~" Hollow Stem Auger•• c: >- BORING TYPE-.~
.~ c:.. o .. .: cO• 0- 0

SURFACE ELEV. 1338.5'• .. c: • A. _. " >- • 0_

~8II- ::> 0 U >- .. oJ:· -.; ~ uo
1982 A.H.,A. Survey0" c Ii l- x. M . A. .- DATUM.E ::> II II U c: .. ~ c: ~~• • • 0

~x. :> •C .. ~ :c .. .a .. .';
of ; i .~ 0. 0. ~- ... ~u

:.;: "A. c: c: .. A. ... E E 00- >-wI '0 e .- "• o •• l! 0 II
~ co;!:! .. .a c:_ REMARKS VISUAL CLASSIFICATION

Q UIl.IX Cl .... II) C..J ~o. ::)U

U

.~
~ moist SANDY CLAY, consider-
/\ ~ L~ .LV

moderately able silt, some weak

~
cementation, mediumfirm to plasticity, dark brownvery firm

5

~
'""
A ~ lj

CL

~ note: moderately ee-l<--;
10

1/\ ::;. 4V ':J mented below 9'

~.
-_._--_._-~._------_.

o 0

0. 0 0
1--- slightly SAND, trace of gravel,..----,

15 00. A ~ 4U moist well graded, some weak
o a a cementation, nonplas-
00 dense to

000 very dense tic, light brown
~--¥

00 U

o 0 0 -
20 00

y ,..,
':JfJl-5 t'

~ ..:J
0.00 "---' -- -~_...

00

00 0

~-
-----------_..-._----_.._-------

25
k------; CT moist CLAY, some silt, medi-
lA- c. high plasticity,I ,'" v

..., v

1\hard
urn to

000 brown
00 -

000 nTT slightly SAND, some clay, trace...,
00 moist of gravel, well graded,

00 0 ~~ ,0/.1'30
~very dense nonplastic, light brown

-

Auger refused at 30'

i"Station 65+00, down-
stream outlet channel
dike

GROUND WATER SAMPLE TYPE B-9l

PROJECT McMicken Dam Restoration StudX
JOB NO E81-l38 DATE 1 26 82 locationI

I
I
,I

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



Study LOG OF TEST lORING NO. 74
location ~'(See Below

---:::~:::""";::;~='::;'~-----'------~
RIG TYP E ....,--_C~ME~_-=!..5=!..5-:-:- --:-__--.:..._
BOR ING TY PE 6::..·~,.;.2_"_.::::H:.::o;.;;1~1:_:0::..:w~:::.S.:::t.:::e~m.:....~A~u::.lg::>,;e:::.r=----

su RFAC EEL EV.__--.:-':=-::--=-~.:!::1~3:...<9~0~.~0~'-------"---"--
DATUM 1982 A. H. A. Survey

Sr.

CLAYEY SILT & SILTY
CLAY, some sand, trace
of gravel, some weak
cementation, medium
plasticity, light brown

slightly
moist
firm

slightly
moist to'
moist
firm to
hard

CLAYEY SAND, con
siderable silt, pre~

dominantly fine, low,
plasticity, light
brown'---------- -_._._--,--------,-------'--!

II I 1--1--+--'----+---+.---+-....;-4\_ k--
51---1

101---1

IIIIA S 27
I I I
I I I
I I I
III ~::; )U
I I I ~-+-~-+---+---+----1

1---1"111
I I 1-- ---I----f---'---'f---f---I

III ~--

III A::; L4
1---1 I II

I I I
1---1 I I I 1-,----,-+--+----+--+-----+-'---

20 I I 'A S 46
I I I

I-----t I I I

1---1 111
25 l~----t I I I L,;\ S ~L

1-'----1 I I I 1-'--"1---f--+---f----4----1

I-----t I I I

15'1---1

SAND, trace of silt &
gravel, well graded,
nonplastic, brown

00
tJ 00 \-- slightly

301---1 00 f.:..i X~mS--/,....-f--+--+---1 moist to
000 1/\ moist
00 SW

1__-1 0 0 0 ~-+--+-:--~f----+---+-,.--~ loos e to
00 very ~ense note: considerable

-35~~~=o~"~on~0=-~K/~Jj'~C'~r=~~A~~"!"~~i~~e~~~=======.l=Jg~r~a;v~e~1~b~e~1~0~w~~3~4~'===~

401---1

Stopped auger at 34'6"
Sampler refused at

35'4"

*3,000 ' North of South
End of Levee,on Crest
of Levee

GROUND WATER
DEPTH HOUR DATE

none

SAMPLE TYPE •

A - Auger cUllings. B - Block sampl. ~.I
S - 2" 0.0. 1.38" 1.0. tube sample. -
U - 3" 0.0. 2.42" 1.0. ,ube sample. B I
T - 3" 0.0. Ihin-walled Shelby lube. -t-

B-92
SERGENT, HAUSKINS &BECKWITH

CONSULTING GEOTECHNICAL ENGINEERS
PHOENIX' ALBUQUERQUE' SANTA FE' SAU' LAKE CITY



CONSUL.TING GEOTECHNICAL ENGINEERS
PHOENIX' ALBUQUERQUE' S-'NrA FE • SALT LAKE CITY

SERGENT, HAUSKINS &BECKWITH

LOG O' TEST lORING NO. 75
Station 408+50 t ot darn

J
A - Au.ger c:utti.ngs. B - BIO".k sample ~I
S - 2" 0.0. 1.38" 1.0. tube sample. - .. ,
U - 3" 0.0. 2.42" 1.0. tube samp'le. B I
T - 3" 0.0: thin·walled Shelby tube. -t-

DATEHOUR

none
DEPTH

,

-~
RIG TYPE CME-55.~ 6%" Hollow Stern Auger•• " >. BORING TYPEo ! ~ - .~

"• • 0- - eO _ .2 1358.7'• tit ,C .•
Q, ... : 0 >. • 0_

~8
SURFACE ELEV.

u.
~~ .. g A

>. .. c~· ';B u 0 1982 A.H.A..S 0 I-
1~.g- .- DATUM Survey

:> II II U " ~ :; i l~" ~- :c • • ".&l ~ • •... +: i.! Ii. Ii. 00.
.~~.. Q.'DI

~-..,

.~i
;: 'lit ..

Q, " " .. E E ~~=
.- II• o • • l! 0 II ~

o • ,,_ REMARKS VISUAL CLASSIFICATION
0 uo.OI: ~.J III ,co .... eo! O.J ::Ell. ::>u

V

.~ h slightly SILTY CLAY, oftrace
1/\ ~ J';J moist to sand, some moderate .-

~
moist cementation, medium

firm plasticity, light
~ v.I..J very

5 A ~ 4/
brown

~

I moist CLAYEY SAND, trace of.---,

10 V\ S JU firm gravel, predominantlyvery fine, low to medium

I
to hard plasticity, brown

..--,

15 II /\ ~ )Z ·sc .,

II note: considerable,---,

20

i~
/\ S 40 angular, white gravel

0 00 below 19'0 00

~ moist SILTY CLAY, trace of

~
K-725 1/\ s 1/ sand, medium plastic-firm to

firm ity, brownvery

~
"T
"" .....

30
,---,

/\ S 41

~
00 0 & GRAVEL,0 0 k-- . moist SAND con·-

35 00 0

fA S 42 siderable clay, well
00 medium graded, subrounded,.000 dense to
00 ·uw dense

nonplastic, reddish-
000 brown to t'an
00

00 0 ~

40 0.0 /\ ~ LV
-

Stopped auger at 39' 6"

45
Stopped sampler at 41 '

GROUND WATER SAMPLE TYPE B-93

I PROJECT .. McMicken Darn Restoration Stud"ocatl.'on
JOB NO E8l-138 DATE 1-26-82

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



TP 15LOG OF TEST PIT NOPROJECT 'McMicken Dam Restoration Study

I . -
OB NO. E8l-l38 DATE 2-10-82

Backhoe Type Case 580Ci

"" ,-.,
GROUND WATER

'''"s ee

I
c~ :>, I"" DEPTH HOUR DATE Location Below

~
!~.;..J it:)

" "
co-d p-/" c none Elevation 1342.0'" c. 80 til '-' 15.g... ,..

«i 41- ~ V)B.S u
....

U.S.C.S. Topo Map:c " "
~ C QJ "tl.-

I Datum,J::. c. C. '~~A .!~1i c.

I
~g E E "o:p ~..;." '" '"Cl Cl .... '" '" :;;<>."'" :>U' REMARKS VISUAL CLASSIFICATION

0 I I J slightly SILT, sand & gravel, ~veak1y, 1.1 I some to

I IX D ML moist moderately cemented, low plasticity,
II I -, light reddish-brown
I I I IX B on --
I I I

v./ ML slightly SILT, trace of sand & gravel, moder-

I 5 moist to ately cemented, low plasticity, tan
0 0

IX] SM . \dry with some light tan mottling0 D0 0 ----------_.__..,_._--~-_ ....,--

slightly SILTY SAND, considerable gravel, pre-

I
.

moist to dominantly fine to medium, subrounded
10 dry to subangular, moderately cemented,

1\
nonplastic to low plasticity, light

I tan -- --
__0.-_.__ -- ----

Stopped backhoe at 7'

I
I oJ~Station 457+70 940' uDstream of <t

B 94

SERGENT,HAUSKINS & BECKWITH-'-
1~,1-.1 # B l--CO-NS"'UL-T'-NG-S-O'-L.-NO-F....;.OU-N-O.-T'O-N-EN-G'-NE-ER-S

PHOENIX. ALBUQUERQUE. SANTA FE

-j-

LOG OF TEST PIT NO. T_P_-~1..:...6_

C 580C

SAMPLE TYPE
B - Undisturbed Block Sample
D - Disturbed Bulk Sample

tATE 2-10-82
Backhoe Type ase

~
GROUND WATER 'kSee Below·c3: ~ DEPTH HOUR DATE Location

I ",..oW
t " "C'r-! ~ :g.§ none Elevation 1342.0'" c. 0 .... CIl... ,..

~::r::.S «i .... "';;;
u

" " "'c Q.) "U; U.S.G.S. Topo Map'J::. :c c. c. ~~~ ~.~ Datum
1i c.

I
"'0> E E '0 ... 'i:~" ~o '" '" :;;~"'"Cl Cl .... '" '" :>u ' REMARKS VISUAL CLASSIFICATION

0,
I I I slightly SILT, occasional sand & gravel, low

I I I I rx D ML moist plasticity, tan
'-"--~-'---"'--"-""'--"-"---'-"--II II IV 'R J

I I I r--' loU£.!. ML slightly SILT, occasional sand & gravel, weak-

I 5 I I I moist to ly cemented, low plasticity, blocky
:~:~~: dry structure, reddish-brown with white

roTT·:::0 :.:.
lX D

~ lineations.. ;.........: ..~_ .._.-._----

I f\ slightly SAND & GRAVEL, trace of cobbles, well

10 1\,Oist graded, subangular to subrounded,
nonplastic, light p.;rayish ..brown_.• .

I Stopped backhoe at 8'

I
"--Station 473+00, 900' upstream of <t

-I
I



TP 17LOG OF TEST PIT NOPROJECT __--=-M=..:c=M.=.:i::..:c::.;k:.:.:e=:n:.:..-=-D.:::aC":"'m R,.e-- ~s.t o,.r. ,a... t.~~·,o~n..~St~,u~,~d,yJ'

I
-.

I'OB NO. E81-138' DATE 2.,-10-82
Backhoe Type Case 580C

GROUND WATER

I
c:~ DEPTH HOUR DATE Location '1(See Below
"",

t "
co c 1333.0'" Co 81; == 0 ' none ElevationOJ. >- 0'-

.s, G ... ,,- ",10

" "
~c

~] U.S.G.S. Topo Map.c :.c: Q. Q. "" Datum
1i a. t;u

I
.. '" E E '0 ...

" ~o .. ..
:E~

c_
o ~-' '" '" :::>u REMARKS VISUAL CLASSIFICATION

0 I I I:

I I I "'~ slightly SILT, some sand, trace of gravel,

I
"'5< n

LU-,

\Oist predominantly well graded, subrounded
I I I to rounded, low plasticity, tan
I II ....~

5"1 II ""X" n
LU-' slightly SILT, some sand & gravel, weakly to

I I I I
moist to moderately cemented, low plasticity,

SIAl dry tan mottled with light tan
,<1 (1 ~

", ~iAiC slightly SAND & GRAVEL, some clay, well'
moist to graded, subrounded, weakly cemented,

10 dry nonp1astic to low plasticity, red-
,\ dish-brown

--- _. - .--
.._--_...._---- Stopped backhoe at 7'3"

"(Station 455+22, 420' .downstream of <t

.1
I
I
I

B 95

CONSU-LTING SOIL AND FOUNDATION ENGINEERS
PHOENIX.• ALBUQUERQUE. SANTA FE

SERGENT, HAUSKINS & BECKWITH

LOG OF TEST PIT NO._~--=-Tc:..,.P_-1:::.-8",-- __

SAMPLE TYPE
B ~ Undisturbed Block Sample
D - Disturbed Bulk Sample

2-10-82
Backhoe Type Case 580C

GROUND WATER
c:~ >, "'" ' '1(See Belowj DEPTH HOUR DATE Location

I t "
~~.~

~ ~~ none Elevation 1332.0'" a. 0, Ul
OJ. >- ~~s::.!: -;;; ... "' ..u .,

"
~ C(J) "O~ U.S.G.S. Topo Map.c :.c: Q. Q. ~~~ .~.;; Datum

1i a... '" E E '0 ... -~

I " ~o .. ..
:E~<.(j

'c~
0 ~-' '" '" :::>u REMARKS VISUAL CLASSIFICATION

0 11 I' slightly SILT, trace of sand & gravel, low

I I I I ML moist plasticity, light bro~m

. I III
I' h

------.--_._--_.,,-------'.-
I I I ~ ~ slightly SILT, occasional sand, trace of
~

J.J . gq
grav-

I
5 I I I moist to e1, moderately cemented, low p1astic-

I II l'1.1.1 dry ity, blocky structure, light brown

I II with light tan mottling

I I 1\ ,W

10
._--_._--~----_._._-_.._-.------

- --_. mr slightly SAND & GRAVEL, occasional silt, wellVI,

I ~~Oist to graded, subrounded to subangu1ar,
dry weakly cemented, nonp1astic, light

grayish-brown
, - .~"'.' .-....~.~-- ..- - -

Stopped backhoe at 10'

"(Station 474+00, 360' downstream of <t
-

I
I
I



LOG OF TEST PIT NO•.,---__T,--P_-_l_9 _

Backhoe Type Case 580C
GROUND WATER

c:~ DEPTH HOUR DATE Location i'See Below
,,>-

;;
"

co c none Elevation 1333.0'G> a. 81; :::0u. >- 0'-

.!: B .... G>- "'-:;;
" "

~c

]~ U.S.G.S. Topo Map.c :c c. c. "" Datum
ii '0. t;u , ~ ~

~g E E '0 """G> .. ..
:E~

'c~c Cl .... '" '" =>u REMARKS VISUAL CLASSIFICATION

0 III I ML slightly SILT, trace of sand & gravel, low
I I I \ moist plasticity, tan
I I I[)<J D ML

_..__..~.__ •..__...- .._...._...,,-_................_..,--_.-

I I I
slightly SILT, considerable sand & gravel,

!:......v.:~ rxi D ~TAT
moist to predominantly well g'raded, subrounded

5
~\drY

to subangular, weakly cemerited, low
to medium plasticity, blocky struc-
ture, tan with light tan mottling

slightly SAND & GRAVEL, some clay, well
moist to graded, rounded to subangular,
dry weakly cemented, nonplastic, red-
L-_ dish-brown
-- - - .- - .. '0-

f------- -_.'._-_...

Stopped backhoe at 5'

~\-Station 433+20 350' downstream of <t

PROJ ECT -..,-_--"'M"""c~l1==i"'_'c"_"k""_'e""n~_D~a.!c'o'm~R~e'_'=s~t~o~r~a~t~~=:·· o~n~~S-=t~u~d':..lY_

lOB NO E81-l38 DATE 2-10-82

I
I
I
I
I
I
I
I

9

C'ONSULTING SOIL AND FOUNDATION ENGINEERS
PHOENIX. ALBUQUERQUE. SANTA FE

SE,RGENT, HAUSKINS & BECKWITH

LOG OF TEST PIT NO. ,-=T=..P_-=.20-=---_.

. SAMPLE TYPE
B -Undisturbed Block Sample
D. - Disturbed Bulk Sample

2-·10-82 '
Backhoe Type Case 580C

GROUND WATER'
-~ DEPTH HOUR DATE Location ~"See Below

I
~>-

;; G> co c none Elevation 1331. 0'G> a. 8'0 :=0
u. >- 0:'=.

.!: ;;; .... G>_ "' ..U

" ~"
~c -g~ U.S.G.S. Topo Map.c :c 0. "G> Datum

ii a. t;u .- ~

E E ... ~.. '" '0 '- 'c~

I " ~o .. ..
:E~c Cl .... '" '" =>u REMARKS VISUAL CLASSIFICATION

0 --,

I I I MT slightly SILT, occasional sand & gravel, low

I " '\ moist plasticity, tan

I I I ---_._~._-_._--------

I I I slightly SILT, occasional sand & gravel, weak-
I I I lIA"T

moist to ly to moderately cemented, low plas-

I
5 I I I dry ticity, blocky structure, tan with

I I IlX D occasional light tan mottling

I I I note: considerable lenses of SAND

I ~
& GRAVEL, trace of clay, well graded,

10 'suhrounded, nonplastic, reddish-brown
- _.__ -0-- .____ ......_o.. o __~________

-

I Stopped backhoe at 8'

I
,\-Station 390+72, 460' downstream of ct.

B- 6I
I



TP-21LOG OF TEST PIT NOPROJECT _~-=M=c:=..M=i=--"c=k=eo:.:n:=-..:D=-a""m~=R~e~s:..::t:.:::o~r:.:::a~t=-.:1.::.:· o=-.:n~.~S..:::t~u~d:LY_

I 2-10-82
.

JOB NO. E81-138 DATE
Backhoe Type Case 580C

GROUND WATER
c~ DEPTH HOUR DATE Location 7"'See Below

I ~
~~

1336.0'"
<::0 <:: none Elevationof a. 8a ==0

>- 0'-

".s B t- ,,~
U)1;;

" "
~<::

]~ U.S.G.S. Topo Map.<: :E C. C. ~~. I Datumc. Co
E E -~"'0> '0 l-

I " ~o '" '" :Erf 'c~
0 t' .... U) U) :::lU REMARKS VISUAL CLASSIFICATION

0 ., I I

I I I slightly SILT, trace of sand .& gravel, low

I I I I
,~~ moist to plasticity, tan
LLoW dry

I I I f'X R
note: weakly to moderately cemented

.1 II at l~' to 4~'

I 5 I III -----------'--

I I I MT dry SILT, considerable gravel, some sand,
I III well graded, subrounded, weakly to..

~ moderately cemented, low plasticity,

I ~ light tan
-

10
~.._..

I
Stopped backhoe at 7'

. -- ---

I
I 7"'Station .350+36, 150' downstream of et

-'--:[>(1: -.-S_~o-~~-UE-L~-'N~-'5-~,A_L~-NS-D~-~N-U~-OA-~O-~-.~N-:-~~-ER-I~-H
PHOENrx • ALBUQUERQUE. SANTA FE-,-

LOG OF TEST PIT NO.__--=-TP::..........:-2::...:2=---_

SAMPLE TYPE
B - Undisturbed Block Sample·
D - Disturbed Bulk Sample

2-11-82
Backhoe Type Case 580C

GROUND WATER
c~ DEPTH HOUR DATE Location ''''See Below

I ~
.!~

1341. 0'"
<::0 C none Elevation" a. 80 ::0.... >- 0:;:

£ B t- ,,- u)'"

:E " "
~<:: ]~ Datum U.S.G.S. Topo Map.c :>"

a. C. C. t;u .- ~

C. "'0> E E '0 ... -~

I
" ~o '" '" ::Erf 'c~

0 C>-...I, U) U) :::lU REMARKS VISUAL CLASSIFICATION

0 , I I

I I I slightly CLAYEY SILT, trace of sand & gravel,

I I I II><
MT moist to low to medium plasticity, tan

D dry note: weakly cemented & some tan
000 ~TT 1\ mottling at 1 ' to 3'.:;W

5 00 - -- _._-_.~-._._---_._--

I 0. 0 0 '::. slightly SAND & GRAVEL, considerable silt,
00 \Jvv moist to we.ll· graded, subrounded to subangu-

.,""

\\ dry lar, nonplastic to low plasticity,

I ~ brown
-

10
Stopped backhoe at 7'

I
I ,

''''Station 297+42, 310' downstream of <t.
B-97I

I



VISUAl. CLASSIFICATION

LOG OF TEST PIT NO. T=P'-----=2=-=.3 _

Backhoe Type__'---C=..a=s-=-e_--=-5-=8-=0-=C=--.c.--'-_---
Location, "';~-",S=--e=-e=---B=..=e=l-=.o_'_'w _
Elevation--,---,-_--,-_-=1~3~4_=2~.....::0:.._' _
Da~m U.S.G.S. Topo Map

Stopped backhoe at 8'6"

*Station 301+40, 130' downstream of t

DATE

none

GROUND WATER

REMARKS

DEPTH HOUR

moist

c=0
0:;:

"''''"'C¢
.~·iii
-~.- '"c_
::>u

DATE ~_2_-_l__l_--=-8__2 _

"a.
~

" "a. c.
E E
'" '"'" '"

r-'-+--f--··_···· ._-~

E8l-138

~:c
0.
"'0>
~o

Cl ...

I I I

111~u
I I I

SILTY SAND, predominantly well
graded, subrounded to subangular,

ML- low plasticity, bro~vn

CT. ~ note: occasional lense of well
00 ~W . graded sand, subrounded to subangu-

00°0
0

f---t-:--+---'-t--'--"NU-L.--j\ L-... -+~l_a_r_','_n_o_n_plastic, li.ght l?r__._own_· -l

~:no GW slightly SILTY CLAY, some sand, weakly ce-
r~l==!===l==t·--=::~·:::·~=:::..-:1 moist mented, medium plasticity, blocky

\ stiuc ture, brownf--+---+---+-------i\\ \---'--------t-'---'---:e-.:....c..---'-.L-..~---__--..,--------1

slightly SAND & GRAVEL, some clay, well
1----+--+----1---111 mois t to graded, subrounded to subangular,

dry weakly cemented, nonplastic~ reddish
brown1-+--+_--+__-1 1.:===_=.===-=-=::::j.:::::=_.::=-=======.. -==;::;;:...,.====_.=.=-=-""'.-=.:;-:::0:::-:.",.:-:..=.. == :-:::._=-====i

5

10

PROJ EeT __--=..:M:::.:::c:.::..M==i:....:c=-=k.:c.:e:....:n:.=...-:D~a=m=.~R=-=e--=s--=t:...:o:...:r:...:a=-:t=-:·~=-:'o=-:n::...-.=.S.=t.=u:..::d:.LY_

lOB NO.

I J!
.~

.J:
1i

I
~

O· ~ .. .r,.,-+--1---+-----!
! 0 0

0 b 1"\ ~Mo 0 0 lz!!:,o:I--lJL+---'-t----<.;l.J..:J,..--j

I
I
I
I
I

B 98

LOG OF TEST PIT NO. T_P_-2_4-'---__

SAMPLE TYPE
B - Undisturbed Block Sample
D - Disturbed Bulk Sample

2-11-82
Backhoe Type Case S80C

GROUND WATER

~g~~ DEPTH HOUR DATE Location i--See Below

I
.!~+J I>

1336.0';;
"

co',-l
~ ~.2 none Elevation" a. 0_ (/)... ,..

~~l:.~
;;; f- "' ..u

" " :; ;Q) ]~ U.S.G.S. Topo Map.J: :c c. c. Datum
1i 0. -:,u!=l

-~"'0> E E '0 '- .- '"

I
" ~o '" '" ::E~t.<l

c_
o Cl ... '" '" ::>U REMARKS VISUAL CLASSIFICATION

0 .._- .

I II slightly SILT, occasional sand, trace of

I I I I ML moist gravel, ·low plasticity, tan
IX' R 0 ._.._...__._..__ ..•..•..._--_._-..... _.__.._----..__ .....__._.. " ..•...._...•-.._.-----

I I II IL---: ':1 :J .

I I I MT
slightly SILT, some sand & gravel, well

I
S I I I moist to graded, vleakly to moderately ee-

l· I I dry mented, low plasticity, tan with
.......#~: I light tan mottling..:.c;) ••• ! l:iW '\..... •..

slightly SAND & GRAVEL, cobbles & silt,

I
some

10 moist to well graded, rounded to subrounded,

l\dry weakly cemented, nonplastic, light
brown

I _.- --.- .. _. ..~.. . ..._~~ .._.- .. ._- -

Stopped backhoe at 8 '

I
7--Station 284+00, 600' upstream of et

'--- -I
I



LOG OF TEST PIT NO.__-=T=P'----=2.=..5 _McMicken Dam Restoration Study'
E8l-l38 - DATE 2-11-82

Backhoe Type Case 580C
GROUND WATER

i:~ J>, ~ DE-PTH HOUR DATE Location "kS ee Below
;; ~~+J

1341. 0'.. CO'M
~ =6 none Elevation.. 0. 815 C/}u.

~.
0·-

.: "3 .. ~ !=l en 10.. .. ~ C (l) "tJ~ U.S.G.S. Topo Map.c :;:
0. 0. ~~~ .!'Cj; I Datum0.. 0.
E E -~"01 '0 ..... ~o .. ..

:Elf""
'C'~c Cl ..... en en :JU REMARKS VISUAL CLASSIFICATION

0 I I I ML slightly SILT, sand, predominantly fineI some
I I I moist to to medium, subangular, low plastic-
I I I .., "..- \moist ity, brown
I I I ~ B I-lJ..l ~---

n,

II I JI slightly SILT, trace of sand & gravel, weakly
5 SW moist to cemented, low plasticity, tan mot-000

00 & dry tIed with light tan
---- ---~_.---.--

00 0 GW slightly SAND & GRAVEL, occasional silt &
moist to lenses of well graded sand, well

10 dry graded, subangular to subrounded,

\\
some weak c~mentation, nonplastic,

-----. light brown to reddish-brown
f-- --- ---_._--.

Stopped backhoe at 8 '

i~Station 292+25, 145' downstream of <t

I
PROJECT

OB NO

I
I
I
I
I
I
I
I

LOG OF TEST PIT NO.__-=TPo::----:-2o::-6=---__
2-11-82

Backhoe Type Case 580C
GROUND WATER

i:~J>,f
....

Location 'kSee Below

I j DEPTH HOUR DATE

;; ~~l 1338.0'.. CCOM
~ -=a~ none Elevation.. 0. o_tIlu. >- ~~!=l"3 -I- en ...s "U~ U.S.G.S. Topo Map:;: .. .. 5~Q) Datum.c- o. 0. -:;;co .!·w

0. 0. -~

I
"01 E E '0 ... .- .... ~o .. ..

:E~
c-o Cl ..... en en :JU REMARKS VISUAL CLASSIFICATION

0
II I l'lL- slightly CLAYEY SILT, some sand, predominantly

I I I II -h" -""-4- moist fine, low to medium plasticity, light
I I I
~ tl ,,, ML- brown

CL
-_._.-_ .._----~ .._-_ ..-._--_.~ ......-......._._ ....._--_.

00. ~VJ slightly CLAYEY SILT, some sand, weakly ce-

I 5 000
&. !\ mo~st to mented, medium plasticity, blocky

00
GW mo~st structure, brown

_00 0 -. -
slightly SAND & GRAVEL, silt, wellsome

I mois.t graded, subrounded to subangular,
10 weakly cemented, nonplastic, brown

1\ ._ -C,,"~~t !L.~~!!.~~~~~~ ~l-:~ __l.~g=~~ __~~~__m~: ~.!_i_~g

I Stopped backhoe at 7'

I
I ";'~Station 282+05, 120·' downstream of <t

'--- B-99

I
SAMPLE TYPE
B - Undisturbed Block Sample
D - Disturbed Bulk Sample



LOG OF TEST PIT NO.__----"'T--'P_---'2-'-'-.7 _

C S80CBackhoe Type ase
GROUND WATER

~'(See Belowc§: DEPTH HOUR DATE ~ocation",.
'Ii " co c none Elevation 1344.0'
of Co t3~ ==0,. 0:;:·

.=
;;; I- ,,~

on",
U.S.G.S . Topo Mapu

" "
~c

]~~ :c Q. Q. "" I Datum
Ci. Co t;u

"'''' E E ·0 '- ......
" ~o '" '" :E~

·c..!!!
C el-, on on :::>u REMARKS VISUAL CLASSIFICATION

0

'ill
slightly SILT, considerable sand, well graded,

I I I moist to subangular to subrounded, low plas-
I I I lV1L dry ticity', tan

·11 I IX D predominantly fine, soft~_ 1.-i-- -- note: very
5 00 ::;w \ sand from 3' to 4'

-_._-,.~._--- -----_.........._---------------,-----_..
1\ slightly SAND & GRAVEL, occasional clay, well
1~~Oist to graded, subangular, nonplastic; red-

dry dish-brown to brown
__ w __ -- .. -- - -

10
Stopped backhoe at 6'

- ----"-_._-

"'(Station 196+78 ·160' downstream of <t.

PROJ ECT __--"-'M""'c....M""-"i"'-'c"-'k"'-'e""n'"'-c-D~am....,·'___"'R""e~su,t"_"o"_'!r~a±:t~1.~· o~n~.!,!S-=t-=u~d'.ly:.-.-

lOB NO. E8l-l38 DATE _--'2:-.--'-.1_1_-_8_2 _

I
I
I
I
I
I
I
I

CONSULTING SOIL AND FOUNDATION ENGINEERS
PHOENIX ..... LBVOU~ROUE • S .... NTA FE

SERGENT, HAUSKINS & BECKWITH

LOG OF TEST PIT NO.__--=T...:::.P_-_2....::...8 _

SAMPLE TYPE
B -. Undisturbed Block Sample
D - Disturbed Bulk Sample

2-11-82
Backhoe Type Case 580C

GROUND WATER
~§: DEPTH HOUR DATE Location ~'(See Below

I
ai,.

'Ii "
co c none Elevation 1340.0'

" Co 80 ==0
u.. ,. 0:;:

.S ;;; I- ,,~
on",

U.S.G.S. Mapu

" "
~c

]~ Topo:c "" Datum~
Co Q. Q. t;u

Ci. "'''' E .E '0 '- ··C~

I " ~o '" '" :E~c el-, on on :::>u REMARKS VISUAL CLASSIFICATION

0 v orv-
0 0 ! slightly SANDY SILT, some well graded sand &
o 0 0 ! moist to gravel, predominantly very fine, low

I 0
0

0
!

0 o' , dry plasticity, tana
0

[Lc:; .I.:S 5o 0 0 ~M
0 0

0

5 0 a

I
0 IX B0 0
0

o 0 0

a'A 0 l----------- --------- ---------- --------_· __ -___ 0·.-·_--.- .______._._._"_ •..... _. _0 ___ _·._--_..._•.__·0---·--_···_-_···- . _., ..........._-
I, I II --;-;:;.---- .. ;..,T

I
,-,- ... slightly SILTY CLAY, low to medium plasticity,

v 0 IV
0

0
0 SM l\moist to blocky structure, reddish-brown

10 .. _..
dry ---------------------_._----_._------------------

I slightly SANDY SILT, trace of gravel, very

\\~Oist to fine, low plasticity, tan
dry

I Stopped backhoe at 10'

7(Station 179+30, 165' downstream of et.
B-lOOI

I



TP-29LOG OF TEST PIT NOPROJECT McMicken Dam Restoration Study'

I
.

OB NO. E8l-l38 DATE 2.. 12-82
Backhoe Type Case 580C

GROUND WATER

I
c~ DEPTH HOUR DATE Location ~',S ee Below
"".

t
" co' I: none Elevation 1360.0'" Co (1) :=0u. ". o~.", e .... ,,~ Vl ..

" "
~I:

]~ A.H.A. 1982 SurveyoS :c Ii Ii :>" I DatumCo tiu .- ~

I
Co .. c> E E '0 """ ~~" ~o .. ..

::E~a Cl .... '" '" =>u REMARKS VISUAL CLASSIFICATION

0 I I I slightly SILT, considerable fine sand, some

I
I I I 1>.AT moist clay & gravel, weakly to moderately
I I I

.~

cemented, low plasticity, tan
I I 1l::=.:Es R /. note: gravelly lense at 1'9" to 2'-

I 5 00
-~---~------~._--_.-.. "-~-""""-"'--'--~ _.._._-----

-. - ._. _. slightly SAND & GRAVEL, considerable silt,
I~moist to well graded, moderately cemented,
l\\dry nonp1astic, .~iJ~ht brown

I
'-- _.... -. - .. -:.:::=' "-"-""","""'---"'-'-----

10 Stopped backhoe at 5'6"

I ---~

.---

I
I ~"Station 464+00, <t of dam
~

B-101

VISUAL CLASSIFICATION

LOG OF TEST PIT NO.__--=-T-=-P~-3=-0=---__~

Stopped backhoe at 6'6"

SILT, occasional fine sand, trace of
sand & gravel, occasionally weakly
cemented, low plasticity, tan

note: SAND & GRAVEL, occasional silt
& clay, well graded, subrounded to
subangular, nonplastic, brown to red
dish-brown at 6" to 18". - ... " ..--..--...". -_ ...==..= .....=...=.===.=_.=."".:=.. ==~

REMARKS

Backhoe Type Case 580C
GROUND WATER

DEPTH HOUR DATE Location ~"See Below
none Elevation 1352.0'

Datum A.H.A. 1982 Survey

slightly
moist to
moist

"Co
,?:

" "a. 0.
E E.. ..

Vl Vl

cr
1:

Co
.. c>
~o

Cl ....

I I III I ~---+--+---'--I

I I I 1-----c-i~f-----+~lmFf-vlL-I
111- D 0

5 I I I \o:,-~...,.+-rtl~--I----+

I I I

IDATE 2-12-82

I t
.,f

.",
.c
ii.

I ~ 0

I
I
I 10

I
I
I

*Station 464+00, ¢ of old dike
'------'-~~~~--L-_

I
SAMPLE TYPE
B - Undisturbed Block Sample
D - Disturbed Bulk Sample

SERGENT, HAUSKINS & BECKWITH
CONSULTING 501'1.. AND FOUNDATION ENGINEERS

PHOENIX. ALBUQUERQUE. SANTA FE



TP-3lLOG OF TEST PIT NOPROJECT __--=..:M=c::;.:M:::i:..:c::.::k.:..:e::..:n~D=_a=m=_.=..:R:..=e:..=s__=t:...=o:...=r:...=a=_.:tl=_:·on. S~t_u-,d-,yJ

I
.

OB NO. E81-138 DATE 2-12-82
580CBackhoe Type Case

GROUND WATER

I
c~ DEPTH HOUR DATE Location, ~'(See Below
,,>-

t " 'Eo c: none Elevation 1350.0'
" c. 81) =0

LL >- 0:;:

.S ;;; t- ,,- "''''u

" "
~c: "'C~ A.H.A. 1982 Survey..c: :c a. a. ::>" .!!';;; I Datuma. c. -:;;u

I
~g E E '"04i .... "

" '" '"
'c..!2

0 Cl .... '" '" ::;;0. ::>u REMARKS VISUAL CLASSIFICATION

0 ,0 00

slightly SANDY SILT, gravel, fine, low~o ~ some

I
0" lX B ::>J.Vl moist to plasticity, light brown

0 1 " 0

• :.'Y.: I I\. moist ..

:··0-··
i ;-: :.:~ uW

~ - slightly SANDY GRAVEL, some silt, well graded,o 0 ~
.u .J SM

I 5 o 0
,0 0

~\ moist subrounded, low plasticity, grayish-
\J.:~: brown· .,e : •••• oW.·.0 -. j ,-,,-----,---,--_._---------,,----,---._"',_.,-----'.,_.__..---..._----------'---

_.' * .. ---
slightly

I
SANDY SILT, some gravel, fine, 'low

moist plasticity, light brown
,'---'-,,'''.''- '--' '.,--_._", --""-'----",..",---., ,·,------,·,------·-'----·----·---·-·---c·-'-----·,--·---·-,---

10 slightly SANDY GRAVEL, some silt, well graded,

I rOist subrounded, low plasticity, light
greenish-brown

-_._--,. --- ~ -, .. . - ,- _...-
~-_..~--._-' .--_ . ._-. ~._- --- -

I
Stopped backhoe at 7 '

I ~'(Station 370+00, et of old dike
I---

TP-32LOG OF TEST PIT NO

SAMPLE TYPE
B - Undisturbed Block Sample
D - Disturbed Bulk Sample

I
.

)ATE 2-15-82
Backhoe Type Case 580C

GROUND WATER 1(See BelovlE~ DEPTH HOUR DATE Location

I
,,>- '

t " co c: none Elevation 1358.0'
" c. 81) ::0

LL >- 0:;::

.S e t- ,,- "'"u A.H.A. 1982 Surv~:c' " "
~.C

]~ Datum..c: a. a. ::>"

a. c.
E E

:;;u .... ""'0> '0 '- ·c..!2

I " <5:.9 '" " ::;;~a V> '" ::>.U REMARKS VISUAL CLASSIFICATION

0 7/~ CL-ML slightly CLAY, considerable silt & sand, low

I • , 1\ moist p l_~ s tic ~!:.r.~_._~!:~~_.____..___._________• slightly SILT, considerable gravel, clay• ~ R Lt
some

"',~tr moist & sand, well graded, subrounded to, 1"'--" ~.~

I 5 I IX B subangular, weakly to moderately ce-
I mented, low plasticity, light brown

~ note: trace of cobbles at 5'
," .. -- ------ ." .".- --

I 10 Stopped backhoe at' 7'

I
I

<t of darn~1(Station 260+00,
B-I02I

I



MapDatum

Backhoe Type C-"-a=--=-se 580C
Location ~1(See Below
Elevation 1340.0'

U.S.G.S. Topo

LOG OF TEST PIT NO.T_P_- _3__3.

Stopped backhoe at 9'

DATE

none

GROUND WATER
DEPTH HOUR

DATE __2_-_1-".5_--'-'-8_2__- _

r-r--+---------

E8l-l38

c~
0>>-

t 0> co "0> a. 8~
:=0.... >- 0:;:

.s ;; I- 0>- V>RI
U .. .. ~c:: -g~~ :c- o. 0. "0>

C. a. .t;u .- ..
RIc> E E '0 '- -.... ~o RI '" ::lE~

'c~c ".-' V> V> ::>u

PROJ ECT __--=..:M:.=c:=-H::.::i::.::c~kc=..:e~n'_=___'D::..a=m::=_·..:.:R:::e:::s:...::t:.::o:..:r:.::a::..:t:::..:·l:::.:·o:::..:n:.:-:::S..::t..::u:.:::d"2,Y_

I 08 NO.

I
I_-=-+-_-+--+_+-_ _+_-~--l----R-E-MA~R-KS---_+_--------V-IS-UA-L-C'-LA_S_SIF-'.IC_A_TI_ON__-'-- ---+

o v 0 .. ~+--+--+-----I
. 0 O' slightly SILTY SAND, considerable gravel, pre-

I :~ ~ :=:==:====:====: moist to dominantly well graded, subrounded to
~ 0 ~ .....1\.-+j-+---'---+--"-";:;"""'-J.Vl-1 dry subangular, trace of weak cementa-
o 00. IV n tion, low p.lasticity, tan

o· V"\ >Jo· 0 ,

I 5 0: 0f-+--+--+---'-"""'; note: weakly cemented & some light
0 10 0 1---+--+--+---+ tan clay at 4' .to 4' 3"
fto~o_;;o~=+=t==+===!'--------jf-.:--':·~--·------------..--·-·-·.----..-----.---..-....,---..---------

o 0 ~1.1 slightly SAND, occasional clay, predominantly

I .~ 00 . moist to well graded, angular to subangular,
10 r-+--+---t---t~\\\moist nonplastic to low plasticity, white

l~ & reddish-brown
1-+---'---+---1-----1~========t=========::=====-==.==_=_=====-:-=:::j

I
I
I *Station 272+87, 90' downstream of t
~...I---l----l----L--~~~~~--=-=-':':'=-=~-=---I

LOG OF TEST PIT NO.T__ P_.- _34.

-'--:lX1: _S-~o-~G-SUE""L~'-'N:-·S-~-,~-~N-~K-F~-~N-~-.~-'o B_NE-E~-G~-N~-E~T-sH_
PHOENI)( • ALBUQUERQUE. SANTA FE-,-

SAMPLE TYPE
B - Undisturbed Block Sample
D - Disturbed Bulk Sample

IDATE 2-15-82
Backhoe Type Case 580C

GROUND WATER
-~ DEPTH HOUR DATE Location "'(See Below

I
lil>-

t .. co " nnnp Elevation 1340.0'.f a. 8'b ::0
>- o~

.s ;; I- ..- V>'"
u .. .. ~c::

]~ U.S.G.S. Topo Map
~ :c- o. 0. "" Datumc. a. t;u

"'C> E E '0"- -.... ~o '" '" ::lE~
'c~

I
c ,,-' V> V> ::>u REMARKS VISUAL CLASSIFICATION

0 :1 0 10 SM slightly SAND, some gravel & silt, well

I
01

0 10 8M moist graded, subangular, nonplastic,
.•':J: ~~ \ brown with white specks . .··:·0.·...
;0.:0: ~w

.._---_._-.._------_.._--------_._----_ .._.. _._----
' .. slightly SILTY SAND, occasional gravel, pre-• •• III.:;-0: 4

•

I
5 .~ • ••.i\ moist dominantly fine, subrounded to suban-

._~

gular, nonplastic to low plasticity,
light brown ,.-------------------

I --f---- slightly SAND & GRAVEL, some small cobbles,
moist occasional silt, well graded, sub-

angular to subrounded, nonplastic,

I
, light brown & white

---~. - - ,. ---- ~

._._--_ .._~._--_.---_ .._---_._---_. - .-.._... ... --- ,.0.- .._. -. .._-- ..-

Stopped backhoe'at 5'6"

I
I

"'(Station 141+32, 140' downstream of ¢.

~ B-l03

I



TP-35LOG OF TEST PIT NOPROJECT __,--"-M"'""c=M=i"'-'c"'-'k=e""n.....~D"""a""'m'----='R'-'=e'-"s'-'t"-'o"'-"r"-'a""-t=-~:!=.· o~n~~S-=t~u~d"...J.Y~

I
,

OB NO. E81-138 DATE 2-15-82
Backhoe Type Case 580C

GROUND WATER

·1
c~ DEPTH HOUR DATE Location i(See Below

Ii !~ 1340.0""
c:o c none Elevation.. c. 8ti :=0... ,. 0'-

S "';;;.!: ... .. - . v

" "
~c: U.S.G.S. Topo Map..c: :<: Ii Ii "" ~]

I Datum
0. c. .t;u

I
"0> ~ E '0 lo-.. ~o ..

:E~0 e> ..... '" '" ::>u REMARKS VISUAL CLASSIFICATION

0, o ; 0 SM moist to SILTY SAND, predominantly very fine,

I "
, slightly nonplastic to low plasticity, brown.t GH ~QJ§J;". ___ .

• I ._-_..._--_.. -.._._-_._-----_._--...--~.--:---~._-_. __._-.-

slightly SILTY SAND, GRAVEL & COBBLES, well

I 5 moist to graded, subangular to subrounded,
dry some weak cementation, nonplastic to

1\
low plasticity, tan with some light

I
tan mottling

_.

10 Stopped backhoe at 4'

I ..

I
I "(Station 119+12, 110' downstream of ¢.

-
LOG OF TEST PIT NO. T_P.. - _3.6..

IDATE 2-15-82
Backhoe Type Case 580C

GROUND WATER
c~ DEPTH HOUR DATE Location i(See Below

I
.. ,.

1335.0'Ii .. Co c: none Elevation.. c. 81) :'::0... ,. 0:;:

.!: ;;; ... .. - "' ..v

" .. ~c: '"O~ U.S.G.S. Topo Map..c: :<: Ii Ii "" ...- . . Datum
0. c. -:;;u -.:::

"0> E ~' '0 '- 'c~

'1
.. ~o ..

:E~0 e> ..... '" '" ::>u REMARKS VISUAL CLASSIFICATION

0
~I:I: SM slightly SILTY SAND, predominantly very fine,

moist to nonplastic to low plasticity, light

I
'!,: .• '
"'0·" '1\ moist brown .:0·,--0:. ...... 1\/ GiN

-----_.._--_._---_._-----_._.__..._-_.._--_...._-
-:·0 ~: T'\ ·slightly SAND, GRAVEL & COBBLES, silt,..~.. .... V\ ~ some

I
5 '0:;((; moist well graded, subrounded to subangu-..::;:. ...._.-

\
1ar, trace of weak cementation, non-
plastic, light brown to light tan

- ~~ ---_.•.- --- .. . - . - .........- ...- =:...::.:...=_::=:= .:=-=-===:-:.==-==-::::::-:::-=::::::-"='-=-__ c=
I 10 Stopped backhoe at 6'

I
I
I~

'('(Station 79+22, 168' downstream of et
B-I04

I
SAMPLE TYPE
B - Undisturbed Block Sample
D - Disturbed Bulk Sample

SERGENT, HAUSKINS & BECKWITH
CONSULTING SOIL"AND FOUNO ....TION ENGINEERS

PHOENIX. ALBUQUERQUE. SANTA FE



LOG OF SUSPECTED CRACK RELATED FEATURES FOUND

DURING INSPECTION OF MCMICKEN DAM EMBANKMENT

McMicken Dam Restoration Study
Maricopa'County, Arizona
SHB Job No. E81-138

SERGENT, HAUSKINS &BECKWITH

Remarks

B-I05

east side
vegetation

axis ex
downstream

J_t[Bj1
t B ~ -""";"CO-NS-U-LT-'NG-G-EO-T-EC~HN-IC-AL-E-NG-IN-EE-RS-

PHOENIX· ALBUQUERQUE· SANTA FE· SALT LAKE CITY-t-

Shallow depression on east side
of crest.

Line of vegetation perpendicular
to axis extending 6 ft. down
downstream embankment.

Shallow depression on west side
of crest.

Shallow depression on
of crest, line of
perpendicular to dam
tending 5 ft. down
embankment.

Shallow depression and small hole
on west edge of crest and small
hole on east side of crest.

Hole on west side of crest 1 ~t.
x 1 ft. x 6 in. deep.

Crack,on west side of crest 4 in.
x 1 ft. x 4 in. deep, perpendi
cular to axis.

Shallow depression across crest.

Small crack on west edge of crest
1 in. x 2 in. x ~ in. deep.

Shallow depression on east side
of crest.

Small hole or crack on west si~e
of crest 1 in. x 2 in. x 1 in.'
deep.

158+81

146+32

195+47

196+43

139+17

116+10

125+76

140+94

142+45

146+10

131+58

Station

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



. Stati on

McMicken Dam Restotation Study
Maricopa County, Arizona
SHB Job No. E81-138

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
il

I
I
I

196+50

211+86

224+15

233+04

234+19

234+93

235+54

236+00

240+86

242+53

Remarks

Crack across most of crest, two
holes, larger on the east side, 1
ft. x 2 ft. x 6 in. deep, line of
vegetation pe.rpendicular to axis
on downstream embankment~

Shallow depression on east side
of crest.

Small crack or burrow on east
side of crest and a group of
burrows about halfway down down
stream embankment.

Shallow depression across crest,
line of vegetation·perpendicular
to axis extending at least 5 ft.
down both embankments.

Small crack or burrow on west
edge of crest.

Crack across crest, largest
opening 3 in. x 1 ft. x 1~ ft.
deep, some vegetation in a line
perpendicular to axis down down
stream embankment .

. Shallow holes on both edges of
crest.

Depression across crest.

Small hole in crest.

Small hole on east side of crest
1 in. x 2 in. x 2 in. deep, line

.of vegetation perpendicular to
axis extending at least 3 ft.
dOlffi downstream embankment.

_l_
_ f~I_SE_R_G-.,EN_T_,H_A_U_S_KI_NS_·_&_B_EC_K_W_IT_H
t~~l CONSULTING GEOTECHNICAL ENGINEERS-.1- PHOENI~• ALBUQUERQUE· SANTA FE • SALT LAKE CITY

B-I06



McMicken D~m Restoration Study
Maricopa County, Arizona
SHB Job No. Eal-ISa

I
I
I
I
I
I
I
I
I
I
I
I'
I
I
I
I
I
I
I

Stati on

243+08

243+20

245+97

247+68

250+07

251+50

252+95

269+30

269+75

272+64

Remarks

Holes on both edges of crest
about 3 in. x a in. x 6 in. to a
in. in depth.

Line of vegeta ti on perpendicular
to axis and group of burrows on
bottom third of downstream em
bankment.

Hole on east side of crest per
pendicular to axis 2 in. x 6 in.
x 4 in. in depth.

Hole in center of crest perpen
dicular to axis 2 in. x 8 in. x
a in. to 10 in. deep.

Hole on west side of crest 2 in.
x 2 in. x 4 in. deep.

Shallow depression on west side
of crest and group of burrows
just below crest on upstream
embankment.

Groups of burrows just below
crest on both embankments.

Depression on west side of crest
parallel to axi s, about 10 -ft.
long.

Holes across crest and extending
in a line perpendicular to axis
a ft. to 10 ft. down both em
bankments.

'Depression across crest, line of
vegetation perpendicular to axis
extending 5 ft. to 15 ft. down
both embankments.

J_llRjl ,--SE..,..R_G__E_NT_,_HA_U_S_K_IN_S_&_B_E_C_KW_I_TH_
I B I -~- CONSULTING GEOTECHNICAL ENGINEERS B-I07

PHOENIX· ALBUQUERQUE. SANTA FE • SALT LAKE CITY-,-



Station

McMicken Dam Restoration Study
Maricopa County, Ariz6na
SHB Job No. E81-138

CONSULTING GEOTECHNICAL ENGINEERS
PHOENIX'- ALBUQUERQUE· SANTA FE • SALT LAKE CITY

B-I08

ft. of the
emhankment,
x 6 in. x 1

SERGENT, HAUSKINS &BECKWITH

Remarks

Two holes within 5
crest on the upsteam
larger hole is 4 in.
ft. deep.

Two holes on downstream embank
ment about 1 ft. x 1 ft. x 1 ft.
deep, about halfway down upstream
embankment.

Erosion enlarged crack on east
side of crest 10 in. x 1~ ft. x
1~ ft. deep. Perpendicular to
axis, small hole on west side of
crest and line of burrows per
pendicular to axis 6 ft. to 8 ft.
down downstream embankment.

Crack on west side of crest per
pendicular to axiS 4 in. x 1 ft.
x 1 ft. deep.

Hole at center of crest, several
more on east side of crest.

Depression and holes across crest
and top 5 ft. of both embank
ments, largest hole is 2 in. x 6
in. x 10 in. deep.

Depression on east side of crest
6 in. x 1~ ft. x 3 in.

Depression across crest, hole on
east side of crest, burrows in a
line perpendicular to axis 5 ft.
to 10ft. down from crest on both
embankments. .

Hole in center of crest, groups
.of burrows just down from crest·
on both embankments.

275+35

274+83

277+85

280+05

280+97

282+99

278+70

278+43

275+20

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

-I



Station

McMicken Dam Restoration Study
Maricopa County, Arizena
SHB Job No. E81-138

CONSULTING GEOTECHNICA.L ENGINEERS
PHOENIX' ALBUQUERQUE' SANTA FE • SALT LAKE CITY

B-I09

between
to axis,
to 6 in.

SERGENT,HAUSKINS & BECKWITH

Remarks

Hole on east side of crest 1 in.
x 1 in. x at least 6 in. deep.

Hole on east side of .crest 1 in.
x 1 in. x at least 6 in. deep.

Crack on east side of crest 2 in.
x 1~ ft. x 6 in. to 12 in. deep.

Depression in roadway
crest and toe parallel
2 ft. x 6 ft. x 4 in.
deep.

Shallow depression on east side
of crest.

Crack on east side of crest 2 in.
x Sin. x at least 6 in. deep.

Shallow depression across center
of crest.

Large hole or burrow 20 ft. above
downstream toe 10 in. x 18 in.

Hole on east edge of crest 5 in.
x 10 in. x 6 in. deep.

Hole on east edge of, crest, bur
rows in a line' perpendicular to
axis on downstream embankment.

Depression in center of crest.

Several small holes on crest,
several more in a line perpen
dicular to axis on the downstream
embankment.

300+45

310,+23

305+65

303+99

302+70

300+70

283+47

284+62

283+18

301+19

302+04

303+48

1
1
1
I
I
1
I
1
I
I
1
I
I
I
I
1
I
I
,I



Station

McMicken Dam Restoration Study
Maricopa Gounty~ Arizona
SHB Job No. E81-138

Remarks

SERGENT, HAUSKINS & BECKWITH
B-IIO

~_tlBjl
f B· ~ --CO-N-SU-LY-'N.....G -GE.....OT,.-EC-H-NI-"A-L-EN-G'-NE-.ER-S-

PHOENIX· ALBUQU"ERoue • SANTA FE • SALT LAKE CITY..-,-

Crack near center of crest per
pendicular to axis 2 in. x 8 in.
x 6 in. deep.

Probable crack on east side of
crest, four holes ,maximum of 2
in. x 3 in. and up to 6 in. deep,
nearly perpendicular to axis.

Two h6les on east side of crest 2
in. x 3 in. x 3 in. deep, per
pendicular to axis.

Two small holes on east side of
crest, maximum 1 in. x 3 in.

Small hole on east side of crest
2 in. x 2 in.

Shallow depression on east side
of crest 2 ft. x 2 ft.

Shallow depression on west side
of crest 1 ft. x 1 ft.

Large hole in center of crest 8
in. x 8 in. x 6 in. to 10 in.
deep.

Crack on east side' of crest per
pendicular to axis 3 in. x 10 in.
x 3 in. to 5 in. deep.

Shallow depression on west side
of crest 8 in. x 8 in. x 1 in~

Shallow depression on east side
of crest 1 ft. x 1 ft.

Small hole on east side of crest.

310+30

312+57

310+77

312+78

343+08

312+20

342+89

349+72

343+30

356+38

355+38

355+60

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



Station

McMicken Dam Restoration Study
Maricopa County, Arizona
SHB Job No. E81~138

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

357+05

357 +25

383+75

393+93

407+59

409+95

411+19

411+75 to 412+96

416+25

416+85

417+85

417+91

Remarks

Shallow depression on east side
of crest 8 in. x 8 in. x 1 in.
deep.

Large hole on east side of crest
6 in. x 1 ft. x 10 in. to 12 in.
deep. Likely related to road
between crest and old crest.

Small holes on crest and a few
feet down both embankments.

Hole near crest perpendicular to
axis 3 in. x 4 in. x 8 in. deep.

Hole in center of crest 2 in. x 2
in. by 2 in. deep.

Small hole and increase in vege
tation in center of old crest.

Small hole in center of old
crest.

Small holes, probably burrows,
every 2 ft. to 15 ft.· along old
crest.

Hole on upstream embankment 2 ft.
below crest 2 in. x 4 in. x 2 -in.
deep.

Hole on upstream embankment 1 ft.
below crest 3 in. x 4 in. x 4 in.
deep.

Two holes on old crest about 2
iri. x 2 in., likely burrows;

Two holes on old crest about 2
in. x 2 in., likely burrows.

l
_llBjl_S_ER_G_E_NT.....,_H_AU_S_K--,IN_S_&_B_E_C_KW,.....-IT_H

• ·6,B-111I ~ CONSULTING GEOTECHNICAL ENGINEERS
PHOENIX' ALBUOUERQUE' SANTA FE' SALT LAKE CITY-,-



Station

McMicken Dam Restoration Study
Maricop~County. Arizona
SHB Job No. E81-138

CONSULTING GEOTECHNiCAL ENGINEERS
, PHOENIX' ALBUaUERQU'E' SANTA FE' SALT LAKE CITY

B-112

in. apart,
below up-

SERGENt, HAUSKINS & BECKWITH

Remarks

Two holes about 18
approximately 10 ft.
stream embankment.

Holes on downstream embankment
from 3 ft. below crest to near
toe, 2 in. wide maximum.

Hole on west edge of crest per
pendicular io axis 2 in. x 6 in.
x 2 in. deep.

Hole on east edge of crest per
pendicular to axis .2 in. x 8. in.
x 6 in. deep.

Hole 1 ft. below crest on up
stream embankment 2 in. x 8 in.

Eight holes on old crest. likely
burrows.

Hole on west side, of crest per
pendicular to 'axis 3 in. x 10 in.
x 8 in. deep.

Sinall hole on east side of crest
and down 1 ft. of the downstream
embankment.

Several holes on old crest, one
hole just below new crest on the
downstream embankment.

Holes 1 to 2 ft. below crest on
downstream embankment 1 in. to 3
in. wide, 6 in. to, 12 in. long

. and 6 in. to :1-2.) in. deep.

Small hole just below crest on
downstream embankment.

429+45

428+90

430+69

428+40

428+00

421+00

422+55

419+16

418+52

418+42

418+06 to 418+28
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Station

McMicken Dam Restoration Study
Maricopa County, Arizona
SHB Job No. E81-138

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

430+98

431+00

431+79

432+79

433+11

434+19

434+46

434+67

434+74

435+25

435+32

435+42

436+93

Remarks

Hole in upstream embankment about
20 ft. below crest 2 in. x 2 iri.
x 8 in. x 10 in. deep.

Several holes in downstream em
bankment, one near crest, one 3
ft. below crest and several more
near toe.

Line of holes perpendicular to
axis beginning halfway down up
stream embankment and extending 5
ft. toward the toe.

Hole on downstream embankment 2
ft. below crest, 3 in. x 3 in.

Hole on upstream embankment 2 ft.
below crest.

Crack across crest and down up
stream embankment 8 ft. and down
downstream embankment 4 ft.

Hole on west edge of crest 2 in.
x6 in.

Small,hole on east edge of crest.

Hole on west edge of crest -an
other 3 ft. below the crest on
the upstream embankment.

Hole on upstream embankment 3 ft.
below crest, 2 in. ~ '1 ft.

Small hole on east edge of crest.

Hole across west two-thirds of
crest.

Small hole on west side of crest
1 in. x 2 in.

•_ll[BjB· ~ _S_ER_G_E_NT_,_H_AU_S_K_'N_S_&_B_E_C_KW_IT_H
t CONSULTING GEOTECHNICAL ENGINEERS

PHOENIX· ALBUOUERoue • SANTA FE· SALT LAKE CITY-t-
B-113



Station

McMicken Dam Restoration Study
Maricopa County,Arizona
SHBJob No. E81-138

Remarks

SERGENT, HAUSKINS & BECKWITH
B-114

I

-lBJ1. B l--CO'-N-SU-LT-'N-G-GE-OT-EC-K-N'-CA-.L-EN-G'-NE-.ER-S-

- t-- PHOENIX· ALBUQUERQUE· SANTA FE • SALT LAKE CITY

Hole on downstream embankment 5
ft. below crest.

Several holes on downstream em
bankment in a line from the crest
to the toe of the new embankment.

H~le on east edge of crest 2 in.
x 1 ft.

Crack across east half of crest,
nearly perpendicular to axis and
2 in. x 4 ill, wi de and 4 ft.
long. ..

Small hole on old crest.

Small hole on east edge of crest.

Crack in upstream embankment 5
ft. below crest perpendicular to
axis.

Two holes, one on west edge of
crest, one 2 ft. below the crest
on the upstream embankment.

Small hole on west side of crest.

Two small holes. on new downstream
embankment, one 2 ft. above toe.
and the other 10 ftw above toe.

Small hole on upstream embankment
near crest 2 in. x 4 in.

Small hole on new downstream
embankment halfway down from
crest and perpendicular to axis
and 1 in. x 4 in.

437+29

438+75

437+65

442+47

438 +05

439+48

439+73

446+80

440+65

442+54

446+32

447+02
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Station

McMicken Darn Restoration Study
Maricopa CountYt Arizona
SHBJob No~ E81-138
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447+84

448+21

448+38

448+98

449+63

450+89

451+25

451+73

Remarks

Hole on new downstream embankment
8 ft. to 10 ft. below cres t· and
4 in. x 6 in.

Several holes in a lineperpen
dicular to axis on new·downstream
embankment from near crest to
toe.

Hole on east side of crest per
pendicular to axis and 2 in. x 8
in.

Crack on new downstream embank
menthalfway down from crest and
4 i~. x 8 in. x 1 ft. deep.

Several· holes in a line perpen
dicular to axis on new downstream
embankment from halfway down
from crest to toe.

Crack on upstream embankment
about 8 ft. below crest perpen
dicular to ax~s and 8 in. x 1~

ft.

.Holes on both embankments about
10 fti below crest, both per
pendicular to axis. . Hole' on
upstream embankment is about 4
in. x 10 in., on new downstream
embankment hole is 6 in. x 1 ft.
(pictured) .

Hole on new downstream embankment
about 10 ft. below crest and 1
ft. x 1 ft.

_1-
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Station

McMicken Dam Restoration Study
Maricopa County, Arizona
SUB Job No. E81-138

Crack on upstream embankment
about 8 ft. below crest, perpen
dicular to axis and 1 in. x 4 in.

Crack on crest perpendicular to
axis and 4 in. x8 in. x 10 in.
deep.

downstream
ft. below

Remarks

Crack on upstream embankment
about 10 ft. belo~crest perpen
dicular to axis, 3 in. x 1 ft. on
surf~ce and. opens up inside to
about 1 ft. x· 2 ft.

-'-
_~s I__S_ER_G_E_NT_,_H_AU_S_K_IN_S_&_B_E_C_KW---,-IT_H

B I
B-116

CONSULTING GEOTECHNICAL ENGINEERS
PHOENIX" ALBUQUERQUE • SANTA FE. SALT LAKE City-,-

Group of fi ve cracks, all nearly
perpendicular to axis, nne on the
crest, two on west edge of crest,
two about 8 ft. below the crest
on the upstream embankment.
Photo shows largest crack in
group located on the embankment
and about 8 in. x 1 ft. x 2 ft.

Hole on upstream .embankment about
10 ft. below cres~ perpendicular
to axis and 6 in. x 6 in. x 10
in. deep.

Small hole on new
embankment about 10
crest.

Hole on upstream embankment about
10 ft. below crest perpendicular
to axis and 6 in. x 8 in. x 1 ft.
deep.

Crack on upstream. embankment
. about 8 ft. below crest nearly
perpendicular to axis and about 6.
in. x 1 ft. x 1 ft. deep.

451+89

452+37

452+24

453+00

452+89

453+·37·

453+23

. 453+74
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McMicken Dam Restoration Study
Maricopa County, Arizona
SHB Joh No. E81~138
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453+85

454+64

454+82

455+22

455+41

455+51

455+63

455+98

456+46

456+82

, 457+24

Remarks

Crack on westside of crest per
pendicular to axis and 4 in. x 10
in. x 1 ft. deep.

Cracks on both sides of crest
perpendicular to axis and over 1
ft. deep.

Hole on east side of crest, 1 ft.
x 1 ft. x 1 ft.

Large crack on east side of
crest.

Large crack on east side of
crest.

Large crack on east side of
crest.

Large crack ' on east side of
crest.

Large crack on east side 6f
crest.

Small but deep crack (1 ft.+) on
east side of crest.

Large cracks on both east ~nd

west side of crest. Photo shows. .

west side crack, e,ast side crack
and downstream embankment. Large
hole about 10 ft. below the crest
on the downstream embankment.
Small hole about 5 ft. below the
crest on the upstream embankment.

Large crack on east side of crest
perpendicular to axis and 6 in.
x 1 ft. x 2 ft. deep. Extends
beyond sight under the crest in
both directions.

,..
. ::
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Station

McM cken Dam Restoration Study
Mar copaC~unty, Arizona
SHB Job No. E81-138

B-118
CONSULTING GEOTECt-:lNICAL ENGINEERS

PHOENIX' ALBUQUERQUE' SANTA FE • SALT LAKE CITY

SERGENT, HAUSKINS & BECKWITH

Remarks

Two holes, on~~. on edge of crest,
2 in. x 3 in.~nd the other 2 ft.
below crest, 2 in. x 1 in. x 1
ft. ..

Hole 1 ft. below crest and 2 in.
x 2 in. x 8 in. deep.

Hole 1 ft. below crest and 1 in.
x 1 in. x 3 in.+ deep.

Hole on crest, 2 in. x 3 in.

Hole on upstream embankment 15
ft. below crest and 3 in. x 6 in.
X 10 in. deep.

Hole on edge .0£ cr~st, 1 in. x 3
in. :1:

Crack 2 ft. below crest perpen
dicular to axis and 22 in. x 8
in. x 20in~ deep (downstream
embankment top lift). .

Hole on edge of crest and 3 in.
x 4 in. x 6 in. deep.

Two holes on crest, 4 in. x 3 in.
and 4 in. x 4 in.

Hole across west side of crest, 6
in. wide x 4 ft. long and per
pendicular to axis. Small hole'
on east side of crest.

Hole on east side of crest and 4
in. x 6 in. x 8 in. deep.

Hole on east side of crest and 8
in. x 2 ft. x 4 in. deep.

457+58

458+57

468+69

459+80

468+67

468+17

466+89

466+00

466+34

46Q+83

466+86
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Station

McMicken Dam Restoration Study
Maricopa County~ Arizona
SHB Job No. E81-138

Hole 1 ft. below crest on down
stream embankment and 12 in. x 2
in. x 6 in. deep.

Hole on downstream embankment
about 7 ft. below crest. Hole is
in a depression about 12 in. x 16
in. x 3 in. deep.

small

Remarks

I
_1~~J _S_ER_G~E_NT~._H_AU_S_K_IN_S_&_B_E_C_KW_IT_H

t B ~ CONSULTING GEOTECHNICAL ENGINEERS B-119
PHQENI,X • ALBUQUERQUE· SANTA FE • SALT LAKE CITY-,-

Shallow depression and
hole on edge of crest.

Hole near crest on upstream em;..
bankment and 2 in. x 2 in. x 8
in. deep.

Hole near crest on downstream em
bankment and 12 in. x 6 in. x 5
in. deep.

Hole 6 ft . below crest on down
stream embankment perpendicular
to axis and 2 in. x 2 in. x 6
in.+ deep.

Two holes on downstream embank
ment about 5 ft. below crest,
perpendicular to axis, 2 in. x 2
in. x 4 in. deep and 4 in. x 2
in. x 1 ft. deep.

Two holes on downstream embank
ment 1 ft. to 2~ ft. below crest,
8 in. x 4 in. x 3 in. deep, 2 in.
x 3 in. x 6 in. rleep and perpen
dicular to axis.

Five holes on upstream embankment
between 2 and 15 ft. below crest
and average size 2 in. x 3 in. x
6 in. deep.

469+98

469+25

469+76

469+89

470+56

470+36

469+40

469+75

471+08
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Station

McMick~n Dam Restoration Study
Maricopa County, Arizona
SHB Job No. E81-138

Remarks

SERGENT, HAUSKINS & BECKWITH
B-120

_1_

f[gJ'I·-1 .-B- ~----CO-N-SU-LT-'N-G-GE-OT-EC-H-NI-CA-L-EN-GI-NE-.ER-S-
PHOENIX' ALBUQUERQUE' SANTA FE • SALT LAKE CITY-t-

Hole on edge of crest and 1 ft. x
2 ft. x 2 ft. deep.

Hole on downstream embankment + 3
ft. below crest and 4 in. x 8 In.
x 15 in. deep.

Hole just below crest on upstream
embankment and 2 in. x3 in. x 12
in.+ deep.

Small hole just below crest on
upstream embankment.

Crack on downstream embankment, 3
ft.below crest, perpendicular to
axis and 3 in. x 12 in.

Hole on upstream embankment 25
ft. below crest and 3 in. x 5 in."
x 12 in. deep:~

,

Holes on crest and largest is 12
in. x 14 in. x 10 in. deep.

Small hole onlipstream embankment
18 ft. below cr~st, perpendicular
to axis and 1 in. x 1 in. x 6 in.
deep.

Hole near crest and 12 in. x 8
in. x 20 in. deep.

Depression with small hole on
upstream emban}<ment 1 ft. below
crest. 1 in. x~1 in. hole and 12
in. x 12 in. x, 3 in. deep depres-
sion. '

Hole on upstream embankment about
25 ft. below crest and 2 in. x 2
in. x 12 in. deep.

471+70

472+70

472+95

472+77

474+71

474+90

478+57

478+97

478+73

478+93

479+59
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Station

McMicken Dam Restoration Study
Maricopa County, Arizona
SHB Job No. E81-138
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482+59

484+72

485+23

485+59

485+78'

486+41

486+80

487+15

487+56

488+91

489+16

489+31

Remarks

Hole on upstream embankment 5 ft.
below crest and 4 in. x 6 in. x
20 in. deep.

Shallow depression on crest and 6
in. x 8 in. x 2 in. deep.

Shallow depression on edge of
crest and 6 in. x 16 in. x 1 in~

deep.

Hole in crest 3 in. x 9 in. x 9
in. deep.

Several small hole's on crest up
, to 6 in. x 2 in. x 8 in. deep.

Hole on edge of crest 2 in. x 4
in. x 4 in. deep.

Hole on upstream embankment 25
ft. below crest 5 in. x 8 in.

Hole on upstream embankment 20
ft. below crest, perpendicular to
axis and 5 in. x 7 in. x 18 in.
deep.

Hole near crest parallel to dam
and 10 in. x 4 in. x 20 in. deep.

Hole on crest 8 in. x 10 in. x 20
in. deep.

Hole on upstream embankment about
20 ft. below crest and 4 in. x 4
in. x 16 in. deep.

Hole on upstre'am embankment about
20 ft. below crest and 10 in~ x 6
in. x 20 in~ deep.

J
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McMicken Dam Restoration Study
Maricopa County, Arizona
SHB Joh No. E81~138
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489+56

490+23

490+56

491+50

492+25

492+40

492+58

492+92

494+26

494+45

495+45

495+95

Remarks

Hole on downstream embankment
about 10 ft. below cres t arid 2
in. x3 in. x 8 in. deep.

Depres'sion in crest. 30 in. x 8
in. x 2 in. deep.

Several holes on upstream em
bankment about 6 ft. below crest
and largest hole is 6 in. x 5 in.
x 12 in. deep.

Hole on edge of crest 2 in. x 4
in. x 12 in. deep.

Depression on edge of crest 7 in.
x 11 in. x: 1 in., deep.

Depression on edge of crest 8 in.
x12 in. x 1 in. deep.

Hole on downstream embankment 4
ft. below crest and 2 in. x 2 in.
x 12 in. deep.

Shallow hole on downstream em
bankment 2 ft. below crest and 4
in. x 5 in. x 2 in. deep.

Small hole on downstream embank
ment 2 ft. below crest and 3 in.
x 8 in. x 3 in. deep ..

Hole on edge of crest subparallel
to axis and 4 in. x 8 in. x 12
in. deep.

Hole on downstream embankment
about 15 ft. below crest and 20
in. x 8 in. x 12 in. deep.

Hole near center of crest 3 in. x
2 in. '

I_
~~_,-S_ER_G_E~NT_,_H_AU_S_K_IN_S..,..&_B_E_C_KW__IT_H
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Station

McMicken Dam Restoration Study
Maricopa County, Arizona
SHB Job No. 'E81-138 '
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496+96 '

Station

16+62

16+65

Remarks

Hole on downstream' embankment
about 5 ft. below crest, perpen
dicular to axis and 7 in. x 6 in.
x 12 in. deep.

OUTLET CHANNEL EMBANKMENT

Remarks

Large hole on crest 6 in. x 1 ft.
x 1 it. deep, perpendicular to
axis.

Two aligned holes 4 in. x6 in. x
6-12 in. deep, perpendicular to
axis.

I
_
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- - - - .- - - - - - - - - - - - _.- McMicken Dam Restoration Study
Maricopa County, Ari.zona

. SHB Job No. E81-138

Log of Shallow Trenches on Crest of Dam"

Trench Depth Width
No. Location (inches) (inches) Crack Locations Comments

1 50+00 to 50+50 8-14 8-14 No Cracking Observed

2 95+00 to 95+50 12-16 8-15 No Cracking Observed

3 116+00 to 116+50 18 8 No Cracking Observed

4 132+00 to 133+00 14 8 No Cracking Observed

5 146+00 to 147+00 20 8 146+82 2 in. wide by 1 ft. deep

6 168+00 to 169+00 18 8 No Cracking Observed

7 196+25 to 196+75 20 7 196+46

8 211+00 to 212+00 15 8 211+79 Water broke out of upstream
embankment

9 242+50 to 243+50 15 8 242+54

243+09 Large crack

4 ft. deep crack, water broke
out of upstream embankment

10

ttl
I

I-'
N
.p-

269+00 to 27b+00 15 . 8 269+02
269+56
269+76

269+89

-tS1 ........................ _ _ ...OTECHNICAL ENGINEERS

PHOENIX· Al8UOUEROUE. SANTA FE • SAlT LAKE crN
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McMicken Dam Restoration Study
Maricopa County, Arizona
SHB Job No. E81-138

Log of Shallow Trenches on Crest of Dam

Trench
No.

11

Depth.
Location Cinches

278+00 to 279+00 . 18 .

Width
Cinches)

8

Crack Locations

278+04

278+18

278+47

278+59

278+95

Comments

Water broke out downstream
embankment

12 285+00 to 286+00 18 8 285+24

285+57

285+64

285+68

285+98

45 degrees to axis

Water broke out upstream
embankment

13

td
I

I-'
N
VI

303+00 to 304+00 1.0-16 8 303+03

303+06

303+11

303+16

303+20

303+25

303+32

303+39

303+52

303+55

303+62
-g] ...U .... ::.UL.I ........ "'~OTECKNICALENGIHE!:RS

PHOENIX· ALBUQUERQUE. SANTA FE· SAlT'L.AKE CITY



------------------McMicken Dam Restoration Study
Maricopa County, Arizona
SHB Job No. E81-138

'"
Log of Shallow Trenches on Crest of Dam

Trench
No.

14

15

Location

330+00 to 330+50

355+00 to 356+00'

Depth
Cinches)

12

18

Width
Cinches)

8

8

Crack Locations

303+69

303+73

303+77

303.+83

303+87

303+93

No Cracking Observed

355+32

355+34

355+44

355+48

355+64

355+71

355+93

Comments

Water broke out upstream
embankment

Very large crack 4 ft. long

Water broke out of downstream
&-upstream embankments
Water broke out of upstream
embankment
Very large crack

16 380+00 to 381+00 18 8

17 403+00 to 404+00 15 8

to,
t-'
N
0'\

NO Cracking Observed

403+94 Water broke out of upstream
embankment

_fs.'/\
(c'~J



- .- - - - - - - - - - - - - - - - - McMicken Dam Eestoration Study
Maricopa County, Arizona
SHB Job No. E81-138

Log of Shallow Trenches on Crest of Dam

outflow channel embankment

Trench
No.

18

19

20

21

td,
.....
.N
'-J

Location

434+00 to 435+00

453+00 to 454+00

474+00 to 475+00

16 +5O. tot 7+00

Depth
(inches)

14

15

12

8-14·

Width
(inches)

8

8

8

8

Crack Locations

434+22
434+48

434+59

434+61
434+70.

434+79

.453+29

453+45
453+54
453+90

474+22
474+73

16+55
16+58
16+66

16+69
16+71

Comments

Water broke out of downstream
embankment

Water broke out of downstream
&upstream embankments .

Water broke out of upstream
embankment

Very large crack
Large crack

Very small crack

Connection between this crack
&cracks atI6+~9 , 16+71;
3 in. wide by 6 in. deep

-~
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Station 275+35: Erosion en
larged crack, 1.5 feet deep,
perpendicular to axis.

+- Station 196+50: Crack across
crest of dam. Crack is per
pendicular to axis.

McMicken Dam Restoration Study
Maricopa County, Arizona
SHB Job No. E8l-l38
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434+19: Two views
~---'-----c~r-a-c~k~s across crest

Cracks are perpen
to axis.

McMicken Darn Restoration Study
Maricopa County, Arizona
SHB Job No. E81-138
I
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LABORATORY TESTING PROCEDURES

Consolidation Tests Soil test or Clockhouse apparatus of the
"f1 oa ting..., ring" type are employed for the one- dimensi ona1
consolidation tests. They are designed to recei ve one inch
high 2.5 inch O.D. brass liner rings with soil specimens as
secured in the field. Procedures for the tests generally
are those outlined in ASTM D2435. Loads are applied in sev
eral increments to the upper surface of the test specimen
and the resulting deformations are recorded at selected time
intervals for each increment. For soils which are essen
tially saturated, each increment of load is maintained until
the deformation versus log of time curve indicates comple
tion of primary consolidation. For partially saturated
soils, each increment of load is maintained until the rate
of deformation is equal or less than 1/10,000 inch per
hour. App1i ed loads are such that each new increment is
equal to the total previously applied loading. Porous
stones are placed in contact with the top and bottom of the
spec imens to permi t free addi ti on or expul si on of water.
For partially saturated soils, the tests are normally per
formed at in situ moisture conditions until consolidation is
complete under stresses approximately equal to those which
will be imposed by the combined overburden and found-ation
loads. The samples are then submerged to show the effect of
moisture increase and the tests continued under higher load~

ings. Generally, the tests are continued to about twice the
anticipated curve due to overburden and structural loads

. wi th a rebound curve then being established by releasing
loads.

Expansion Tests The same type of consolidometer apparatus
descr i bed above is used in expansion testing. Undi s t urbed
samples contained in brass liner rings are placed in the
consolidometers, subjected to appropriate surcharge loads
and submerged. The loads are maintained until the expansion
versus log of time curve indicates the completion of
"primary swell".

Direct Shear Tests Direct shear tests are run using a
Clockhouse or Soil test apparatus of the strain-control of
approximately 0.05 inches per minute. The machine is de
signed to receive one of the one inch high 2.42 inch
diameter specimens obtained by tube sampling. Generally,
each sample is sheared under a normal load equivalent to the·
effecti ve overburden pressure at the point of sampling. In
some instances, samples are sheared at several normal loads
to obtain the cohesion and angle of internal friction. When
necessary, samples are saturated and/or consolidated before
shearing in order to approximate the anticipated controlling
field loading conditions.

_J __1[2J1 .SERGENT, HAUSKINS & BECKWITH
1 B l CONSULTING GEOTECHNICAL ENGINEERS

PHOENIX· ALBUQUERQUE· SANTA FE • SALT LAKE CITY-1-
C-1
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TABll.ATlON (f TEST REStl.TS

C-7

LAB
N)

1-138-201

1-138-203

1-138-205

1-138-212

1-138-209

1-138-263

1-138-244

1-138-268 '

1-138-254

1-138-255

1-138-266

1-138-258

100

96 96 97 99 100 ...

87 94 96 9S 100
~"_"'_"'_,.-'.'-'" -- _.

92 95 95 96 100

29 75 84 92 93 9S

----------_._---_._------_._.._..._._-_._--

8

13 20 47 78 87 100

5

61 72 85 93 96 99 100

NP 14 26 88 97 97 98 98 100

NP

20 3

~IFIED SIEVE ANALYSIS-ACCUl1 XPASSING
CLASS L.L. P.I. 1200 '100 140 116 110 14 .25" .3751 .751 11

0,_" •.. ••... _ ...••

Cl 37 18 60 64 74 88 92 97 98 100

DEPTH

2.5"-4"

1"-2" Cl 25 8 55 71 90 99 99 100 1-138-218
._-",' -.----~_._~----_._~_.__ .~.,-'._~~ ......_._--_.~.__ .. -- .~.._,_.__._._."':'--... _.~. '-'._-

19.5"-21" tt. 39 4 53 63 81 88 89 90 91 92 92 100 1-138-222

14.5"-16" Cl-Hl 21 4

39.5"-41" Stt

44.5"-46"

._-~-._._--_._-~----_.-._-"'-----_ .. -..--_ .._--~._.__ .--•... _. _ _ _ -._ _,--'". __ ." - .-'-.-_."

9.5"-11" SC 41 22 16 20 33 58 60 67 71 75 79 79 100

28
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23' .t:r--- --: ~.5'-3!:_SC ~~__11_4L_~~ ~7__ 96 ..?8.._190. . . __... .. 1-138-216

I J
i271I:; -'---2f-'-

1,0 2S .. .__ . J..~~:Jt~__.SC.__~L_!:9__..~1.__.41._.~2 __ 7L_ SQ .. 89 92 95 . ..100 . __...__ .... J-l38-228

(I--:~-~ 24.5'-26' SC 30 9 16 19 30 48 S1 76 82 89 94 100 1-133-231
H--'-...,-. .--.----..--.---....- ...--.-.-.-'-'-" ..- .........--.....---.--..----.-....-..----...
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1-138-290

1-138-281

1-138-276

1-138-274 .

Job No. E81-138
_____Jyo_ ~
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TABULATION OF'TEST RESlLTS

29.5'-31' Cl-ML 25 730

11::1-'.
! i3[

Il~i-'--'-'-'-"-------

1 6 !
, I

Il:T~

;I{r--~ -----. DEPTH -~d:£:.~P.::::::-~~:-~~:~~3~:-:'···:'~'-:···--:··
r -------,-,-----------------------.--.-,.-... -.-..-..--.---.-.----... -..--- .. ----... . ..

III:: 29. 4.5'-6' ,SC 34 14 __~~_~~ ..~~ ~ ~ ~~ 74 79 9S 100
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1!24 1:z;r-- ---------.----..-----.-.----.- ---.. --.------.- ..------- -..-----..----- ---'---'---"'- -----....--... --------.- ...... ----
126l 31 28'-29' SC 32 14 27 31 43 58 65 76 79 82 92 100 1-138-301

I~----- --32-'-----------14.-5;~f6i--------CL--- ---39'''22---53 -58' -70- -s3---8i' --92--'93 ---95 '''100 - ------- ..... i-l3S-309-- .----.....
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I
~~'----.- ------------.. ---- ------..----------..----------- -- ------- ... -- ---- -- -- -- -------- -- ------
1
3

\ i
~1 33 19.5'-21' SC 31 13 42 47 58 70 76 ~__~~_100 ~~~_~~~~_~_. __,.
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I~ .-:.--- ..-.- -::::~:::~:.:;--:--- :--: : : :--:- 98:T~---:-~=-=~:~::~ .---
I r.~i. 36 9.5'-1l' CL 47 24_~__~_~__It__80__~J_~__~__J09. .. J::_138-3S1

I iJ __ ~---_-24:~~~;~CL;-; ~3__:_:__::.:.: : ~oO_I~ __ ... __ :~:::

1-138-36419.5'-21' SW-SC 33 1537

37

----~----_._------_ __._--_ _.._-------_.. -_ .. -_. . __ - - -- _ _ - - .._.._._----_ _--_ - ..

38 4.5'-6' Cl 34 13 66 75 87 93 96 99 99 100 1-138-370

!lO

I
· 47
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I.!II
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Job No. E81-13S
W/O 5

.....:......:c...-_.. .. _

LAB
NO

1-139-476

1-138-547

1-13S-53b-·.-·_-·- .

1-139-481

1-138-436

1-138-438......----,

100

100

91

90

n

84 .... 100 ..·..

72

79

100

n

99

62

--------_.__._---- ----_.....--_._-_....._-_.......,.__..._-
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45

._----_._---_._.__.-._._..-_._-_.. _--._._-_...- ..-----
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I~'f--·-·----·------·--·.· _.__.. ---"........ ..- "' .
L9L__ _._. . ._.._.__.. _._.._ __ _ _.._ .
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l~.~i _... . _.._._ .

1'3, 59 4.5'-6' SC 33 12 41 4S 59 71 78 89 91 94 100't4

:~ ~d. ._. 59 _
116,
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NO

1-138-617

1-138-626.

-----------_._._----------------

'--- _._--_._-_._-_.._--......-_.__.... -_._-----
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l--.-- - ---.----.-..- ..----- -.. .. _-_._-.- _-_.............................. . . .
i' 0, HOLE UNIFIED SIEVE ANALYSIS-ACCUM Yo PASSING

I ~:.;l_. ~...__.__.. ..__~~_.~_~ .~~~~:_~: ..I~~~~_.~~~_ ..~~~._~l~...~~~ __~~"..~~'~.~~.~:_:.~~"_lH 1. S" 2"
I' Jl TP-15 3/-4/ CL 35 12 S3 92 97 99 99 100 1-138-609

I, I:', :6'1,,',.., -~-_--::.=----=-=-=.:'-----"=------=v. ._ TP-16 3.25/-4.25/ CL 26._~ .~.._~.._.$Q. __~._.._~L. ~._94 _~_ .. 97. 100 .....__ .. _ 1-138-612

1'7! TP-18 3.5/-4.5/ CL 32 11 70 82 94 98 99 99 99 100

1118!
. ~ - .. ·TP--.:24--'--.,-·..-·-'2~5·;:3~;---·CL--'-·30·i2-'-· ..·6i '/;6"-"'76'-89--93'979798"'100 -... .--.- 1-138~62S

1201
i I

1121 ' JP-..2..~ _. ,..~.~~~~Z~/ .gl.".. _56. 27 62 67., 76 .. 87. .9297 98 99 100p-""" --, ---
:23, TP~26 1.83/-2.5/ SC 31 15 48 55 74 94 97 99 99 100 1-138-627

I ~:i --'''-fp:29~- 3.5/-4' SI'I Nji'--44--53-"'69--'sl"--s7-93"95 97 100 ....···-· .. ·· .... 1-138-630

I::I _.Jf:~_.. .__ ~~.~~:::L"".._~_._.~L_.1.S__ ~,L.. ~2 ..__1t. ~.._.9L ..2L_.~_ .. J()Q_...._,._._._... _... _ .'. 1-138~631~
11::1 TP-31 3.5/-4.5' SM-SC 22 5 44 51 63 76 82 S9 91 92 9595 100 1-138-635

!30 i

............. - ... "-"'-"."•......__._._----'---
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1~1 TABllATION Cf TEST RESllTS
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II: Job No. E81-138
W/07

,8

I 7

3

9

I
10 tnE LtHFIED SIEVE ~AlVSIS-ACCOM :< PASSING LAB
II NO DEPTH CLASS L.L. P.I. 1200 1100 #40 .16 110 14 .25" .375-.75- 1- 1.S- 2- NO
12

13 9.5~-11~ GC 43 21 30 34 42 50 54 b2 65 6S 75 75 100 1-138-647

I 14

115 68 24.5~-26~ SP-Stt - NP 5 9 20 38 45 bO 66 76 100 1-138-650-,
161

I 17! 68 34.5~-36' Stt-SC 26 7 16 19 35 65 n 91 93 99 100 1-138-652
IS/

11::1

70 . 4.5'-6' CL 37 21 64 73 S4 91 94 9S 99 100

13 0.5'-2' CL-ML 23 5 58 74 S9 92 95 91 97 99 100 1-138-684

~22.'

·23 32 3.5~-4.5' SC 49 23 41 4S S2 62 69 83 87 92 100 1-138-707

I 24

25

I '--L-
7

---------~--------~---............~----~
(
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"/0 8

TABULATION IF TEST RESllTS

_.._-_._--:-~~-------------
UNIFIED SIEVE ANALYSIS-ACCUM XPASSING LAB

ruTH CLASS l.l. P.I. 1200 #100 140 #16 110 i4 .25" .375·.75" I" 1.5" 2" NO

4.S'-s.s-'-Sii--Nfi 4S 69 94 99 10020

1
44

45

~,

i~
I :T--------

31

1
14 --------._---

;5

6

Il~'____~
l~i:O.'i H~

121
L-

113'

·11!11~':i.. TP-2S 3'-3.5' Ct.-til 22 4 58 70 84 92 95 97 9S 99 100 1-138-629'I ~~ili--.--:..:-::.::-~=-=----=.:::..;=--=.---=----------~~:.;.--=-=.-..:..::..-;:..:-......:..:....-.--=..:..::.--~--=-==--=:.:.-
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201

l i211
221

231
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46
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56
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SUMMARY OF CONSOLIDATION TESTS

INITIAL DRY DENSITY MOISTURE CONTENT
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LBS./CU.FT. C LA·SSIFICATION

INITIAL FINAL
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SUMMARY OF CONSOLIDATION TESTS
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--- - • SUBMERGED

SERGENT, HAUSKINS & BECKWITH C_14
CONSULTING SOIL "NO FOUNDATION ENGINEERS
PHOENIX. TUCSON. "L-eUQUERQUE • EL PASO
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PHOENIX. TUCSON. ALBUOUERQUE: • EL PASO-t-
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INITIAL DRY DENSITY MOISTURE CONTENT
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INITIAL FINAL
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CONSUCTING SOIL AND FOUNDATION ENGINEERS
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SUMMARY OF CONSOLIDATION TESTS

McMicken Dam Res toration' Study JOB NO.__~E,-,=,8:.=1~--=1",,3~8~_
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H++++-t+tt+1-++H+Htt+,#,it,H,1+,'1',,t'!"tittttttttttttttltHti, ,

filI--+~f+H+++H+H+ttffi' ' I~:,'+H+t+t

1.0

PRESSURE - Kips per square foot

, ,

1[:

I Ii

, ,I

Ii I
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INITIAL DRY DENSITY MOISTURE CONTENT
UNIFIED SOIL'7. DRY WEIGHTCURVE SAMPLE L8S.lCU. FT. CLASSIFIc::;ATION
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PHOENIX. TUCSON. ALBUQUERQUE. EL PASO
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PROJECT

SUMMARY OF CONSOLIDATION TEST~

McMicken Dam Restoration Study JOB NO.__.=:E:..:::8~1:..---=1::..::3~8~·__
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INITIAL DRY DENSITY MOISTURE CONTENT
UN,IFIED SOIL

CURVE SAMPLE 'T. DRY WEIGHT
LBS-ICU.FT. CLASSIFICATION

INITIAL FINAL
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SUMMARY OF CONSOLIDATION' TESTS

McMicken Dam Restoration Study JOB MO.
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I'" I,

INITI .... L DRY DENSITY MOISTURE CONTENT
UNIFIED SOIL'T. DRY WEIGHTCURVE S .... MPLE LBS,lcu, FT. C L ... SSIFIC .... TION

INITIAL FINAL
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PROJECT McMicken DamRestorat:~Stud=,Y.J--- ' JOB NO. E8l-.138
SAMPLE _------=Tc=.P_--=:3::...:l=----->@-------:3::-k.....2 _'_---=-4.....Jz_'__-'-- -'---'-- LAB NO. _-=1=3e....:8~_---'6"_'3~5~~-A....·_

TRIAXIAL DATA

Test: Unconsolidated-Undrained

C...30
CONSULTING SOIL AND FOUNDATION ENGINEERS

PHOENIX. ALBUQUEROUE- • SANTA FE:

20

SERGENT, HAUSKINS & BECKWITH

15

%, Strain
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++" -+
' 11--1-
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25 t--+--+-+-+-+-+-+-+-+-+-+-+-+-'+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+++-+-+++++++++-H,

C-31

12.060

20

_l_

-:[;{t _SE_~_~_~~_T~_:~-O~-L~-N~K_F~-:~-'T&-'ON-~N-~~-£~_~_IT_H
PHOENIX • ALBUQUERQUE • SANTA FE-t-

15

%, Strain

10

t-+--t---t-+--t---t-+-+-t--+--+-+- ++++-+-t--t--t--t--t-t--t--t--t-t-I--+-+-++-+-+-t--t--+-+-+-+-+--t-H

5

TRIAXIAL DATA

Test: Unconsolidated-Undrained

-H-H-H-H-H-H-H-1--+--1

t,tti '" -; II

f-H'--+-I'--+-I-t'_t-t-+-+--++
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~H , " J-+t-+ J -L+--f---+!--~ +-+ I I I ~ -+++ 1 -I' - f- H---l--t--t-t--t-t-t-+-+-+-+-t--t-t--+-f
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SAMPLE TP-31 @ 3% 1_4%' LAB NO. 138-635-B
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H--t+-H-J4---+·++-+--+-H---H---H----H---H---H-Hf-+-f-+-t+-t++-++-+ ++-+-+-+-i-+-+-+-+--+-i--+--t-t-t-+-t-+-t-+-+-+--1

I- -t-+-t-+-t-+-+-+-+-+-++++'+-+-+-+-+-+-+-+--+-i--l

%, Strain

C-32

KSF

KSF

9.487

2015105

_l_

-:~ -S-E-~-~E-su~-T:-~~-o~-.~-~K-'~~-N~-AT&-'ON-~NE-G~-~-~-IT_H
PHOENIX. ALBUQUERQUE. SANTA FE-t-

Test: Unconsolidated-Undrained

H--+-+--H--+-±+...+,++ +-ill-+-+-+--J---H---+--:I---!--l--l--l--l--t-+-+-+++++++--H---H---H----H---H---H-+-f-+-t+-H-t-+-+-+-+
,

TRIAXIAL DATA
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i+ r-j- Ttl, ; -i-t--~t- t+,-t-+-j -1-1- - --'++-tt++~'7:jt-j--jit--+--+T-ji'-j-'-j"'---H-----H-+f---H---H---H---+-t
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. =+ f---~"',~n-ti~ ~r-+IT+ut-r~~.!f-mT W
o
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f
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10 ' , ; , ; ': : i I -.-----
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I 1.- -:--;-T ,- -j--r-r iT1-! "eo • - ef------~
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I H " Ii IH- ,- -il It .- 1- - - Max. Deviator Stress 29 . 9
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PROJECT McMicken Dam Restoratton =..S=t=u=dJ-Y JOB NO. E81~138
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C-33

JOB NO. E81-138
LAB NO. 138-635

CONSU"LTJNG SOIL AND FOUNDATION ENGINEERS
PHOE~IX • ALBUQUEROUE • SANTA FE

c =KSF 2.0
<p = Degrees 45. 5

SERGENT, HAUSKINS & BECKWITH

7.0
27.5

Sample TP - 31 @ 3k2'-4k2'
Unconsolidated-Undrained

1-- \

1\

1\

++- I->-'f

+-t-

SUMMARY OF TRIAXIAL SHEAR TESTS

McMicken Dam Restoration Study'

H-+++f~'d:-t-+++++-~.+-t-++++.I-

PROJECT

I-l-++-++-H-+-I-l-++++--+--j-+--t--t-·+-l-++-+-+-'H-~-

H--H--I-+-±~q-+++-++-H-\-\-i>- +-H--t-i -+..,..+.. _+++-
I-l-++-++-+-+-H-+--J-+-+-+-+-I-+-H- T1-L++-i-+--+--I-l

35 ++-+-'+--+--+--+--+-+-....
!

SHEARING STRESS .;.Kipsper Square Foot

-I-.

5 H-+-t++-+-l-I-rl--'!"'-i::::+-+-1'od-+-t--1'<;:-tt+++-t-l-+-+_++++-+-t-l-+-+_+++++-t-l-+-+_++-+++-t-l-+-+_++-+++-t-l
I 1\

1-l-++-+++-+_f~-l+,-ll*:::;:,::t~~:t~:;+-l-l-}'-A_+·-=4i-L·-jl-+-t-++-+++++_I-H_++-H'\.-H-+-+_+++++++-+-+-+-+-+-1
I-l-++-+++-+--+--+,--++J::::FII- 1-- -- 1-- -+-J,,,.+--Cf-++-+++-t-+-H-+-+-+++-t-+-H~+-+++++-I--H-t++++-H
\-f---I-I-H--I-\_+-+++++++-t-H-++--f--J.,-4--1-i'++~-

1-+-iH-t.•- '- +- +t-...~-d-f-+-"'k-Ht\··· .++-t-l-t--f-+-H-++++ -H---j---jH-cH-++++-H-1-H-++++-H-1-H-+-l

H-~-+-I-+-H-++--f-.."I-.q......j-+-+-+-++-++--+--jl-+-+-'-H-+-j-++-t--++++-++_+++++++-+-+-++++-+-H-+-\-H

25 f-+-t--HH-+--+::l,..fq-+-++-t-++-++++++++++-+l+-+-t-\-\-~"-H-H-k+-+-++-t-++-++++++++-+++--H

+-+-++-++++-+.0" ++++-t-+-H:-+-+-+++++-+-H-++++-t-+-I

H-+++-+-+-I-+H-+++-t-+-+· ~ , .
__ !\ I.~ _ .'ii+·-+-+-I--I-I-t+++-t-+-I--f-+t+++-t-+-+-I-++-+++++-+-+

+ 1\- : ....~ . +-r .. -r-H-+++-+-+-t+++++-H-+-+-+-H-+-+-H-I

!I++++-H'--t--+-'+-+ '1 /I

. 10 H-++++-Hc+.+-++i-I- +-~~<f-I++I_H-+_I-+++++++-+_H_++++++-+-I-+++++++-+-H
"i',--,' l-- ' '1-" 1- ''-+.++'++,IF+ , ~--:f---,.+-+++++-+-+-+-I-++++'+++-+-H-+-+++++-+-+_++-+++

'-+""--;t',' ;'rn l-- , ++,-,-J+-lI ++- - l-- -'lIc!\-+-'t'-.J-+-H-r-+-+-+-'+·+'-H-++-+--iH-H-H-++++-H+-J-I
+-+-+-+-'-+-L_fi=+'-++++--H-+-+-+++-HI-H-t-+-If-+-+'~-N-+-H-+++++1-+-H-++-H'-H-+-H-+++-+-HH-+
H-+++++-+-H--HH-+_+t-l--t-+- .- - -+-H+'~ i ~ ++-+-IH-j-+++++++++-+-I-+-H-+++++-H

'15 H-H-H-H-H-H-H-H-H-Hf-H-H-Hr-'+-'+-+-Ip.J-H--f-P.r+-H-H-H-H-H-H-H-H-H-H-H-H
H-t'+++ . t+++,.-I'd-++-+----N-++-H-++++++-++++-H-++++-+-1H-+

+- ' .1...1-++++ I , 1- +'rl +'-~-f\"+" ' ; ~tttt:U' " ·~rJ+Il....j!-'I,'-yt---+_++++I J+~-H++-HH-+-+++++++++--HH-+
! I -t-H-ft't-t-l/i -.' --~ -rot-' ++ ~ -i "1--:\ .+1; -
.-tt -~=-:::.:± 1 ! v' : +-, +Y-F H1r.ll::: -q...j- ..-+.t!=R-~=r-:\-P~--*"~-H-+t-t-+--H-+-H-+-+++-\-H

, -:+- ' , 'l- ' '-~r-;t}...4- --I'-+-+-+-I-*++-H-++-++++-+-+-I-+H
20

' 1·1 :/!, ,I, " '-', .. '

. H-++++-H-+-+-+1:Y,"l--1'1+.++-~~t=~tt :~l-I+~t - , ~ ,i i ~~\ ~ I-H -t--I-+-P-l-+++-I-+-+-+++++++-1
+-+-+-++-+-+::P--t- - -r - iTT17 + -- Tlri/-t++J::.',hr'r~I_-+-t-r+--++++-I----ll--- +----t-'l'\+,,'k'+"--+"-+-----1'f-+--+-++++-+
H-++-++-+-l-+--t-+-+-+-+- - -+kl- : 1 ' I _. _.1.+ : j r-.. ~-+- -+++-J-I-,-+-~I\.'k+++'-H-H-I-,-j
.~-f-+--+--j-+-+-+-++-t- 1

1
t+ . >-+- j\'+-+.-H-+-+++++-+-+"II\.rt--+-++++-+-+-+

-r+1C+-+-++++-f-41-1
17
-+-_.~+'f---+~-+:'++-I-l-+-l~--L_l-l-H-_+-- +-+--+++-;._-l-t--+_l1j::jtt;tttttii-\_1"l-_.l+++++-H-+-+-+--l*,,++++-+-t-H
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DATE _

EVALUATION OF RESULTS

REPORT ON LABORATORY TESTS

PINHOLE TEST EVALUATION

Classification of Soils

Dispersive Soils: Fail rapidly
under 2 inches head

Intermediate Soils: Erodes slowly
under 2 inch or 7 inch head

Nondispersive Soil: No colloidal
erosion under 15 inch or 40 inch
head

Dl and D2

ND4 and ND3

ND2 and NDl

General Classification of
Individual Test Results

X 40 inch head; bare trace of color Lo completely clear -4 to
+5 ml/sec (ND2 to NDl)

C-34

Samp 1 e :_~__T::..:e::..:s::...:t=-·-=P-=i:..::t"---!.!..1f-=1..:::.6_@~3:::.-....:' 3=-'_'-_4:.-'..:=3:....."_--'- _

Cur ing Time: _-=5==---d.=..a=-<...y..::.s So i 1 C1as s if ica t ion: -=M.:.:.L=--- _

Test Method: Sherard, et a1, Journal Geotechnical Engineering, Vol. 102,
. GTl Jan. 1976

PROJ ECT__~--M-c-M-i-c-k-e-n-D-a-m-R-e--s-t-o-r-a-t-i-o-n-S_t_u_d_y=-- JO B NO.__E_8_1_-_1_3_8__

LOCATION Mo~a_r-'i_c_o_"_p_a_C_o_u_n_t-'y~, ~A_r_i_z~o_n_a LA B NO. __1,-3_8_-_6_1_2__

Classify Soil as:NDl No Effect' on Hole Size - Nondispersive

2 inch head; strong color & visibly cloudy, hole 2x(Dl, D2, ND4)
--~--

7-15 inch head; slight but visibly cloudy, +2.5 ml/sec,
------- hole 2x (ND3)

I_tB1__S_E_R~G_E_N~T_,-,H_A_U_S_K_1 N_S_&_B_E_C_K_W_IT_H ~_O~_~~_LJRL_I:,_ILNS_GT_SEO_~~_I~_~D_EN_F~_:J:_EOE_ART_~O_N_E_NG_IN_E_ER_S __~_.....,...-
I 8

0

,

ENGINEERING ANALYSIS PHYSICAL TESTING- OUALITY CONTROL FIELD EXPLORATION--1-
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DA TE ---'_

C-35

REPORT ON LABORATORY TESTS

EVALUATION OF RESULTS

ML

Classification of Soils

Dispersive Soils: Fail rapidly
under 2 inches head

Intermedia~e Soils: Erodes slowly
under 2 inch or7 inch head

Nondispersive Soil: No colloidal
erosion under 15 inch or 40 inch
head

PINHOLE TEST EVALUATION

5 days Soil Classification:--------

Test Pit #18 @ 3%'-4%'

D1 and D2

ND4 and ND3

ND2 and ND1

General Classification of
Individual Test Results

Sample:

Curing Time:

X 40 inch head; bare trace of color to completely clear -4 to
+5 mIl sec (ND2 to NDl) .."

Test Method:. Sherard, et aI, Journal Geotechnical Engineering, Vol. 10Z,
GTIJan. 1976

PROJ ECT_--O--, M==c~M::::t~c:.:.k::..::e:.:n_=__=D::..::a=m=__R=e_=_s_=t_=o_=r_=a:..:t:..:i:.:o:..:n_=____:S=_t=.u=d=.LY JOB NO .__E_8_1_-_1_3_8__

-LOCATION Maricopa County. Arizona LAB NO._--=1~3~8_-~6=.1.!-7 __

Classify Soilas:ND2 Hole Size 1.5 ~ - Nondispersive

~ 2 inch head; strong color & visibly cloudy, hole 2x(Dl, D2,ND4)

_~ 7-15 inch head; slight but visibly cloudy, +2.5 ml/sec,
hole 2x (ND3)

_1-
_:~:__S_E_R_G_E_N_T_,_H_A_U_S_K_I_N_S__&---:......B_E_C_K_W_IT_H__~_OA_NTS_EUR_\:_,It_5G_TSE_O~_~'_:G_NO_E~_~I_UNN_:E_~T_~O_N_E_"G_'''_E_ER_S _

~ ENGINEERING ANALYSIS PHYSICAL TESTING QUALITY CONTROL FIELD EXPLORATION----,-
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DATE __~ _

EVALUATION OF RESULTS

PINHOLE TEST EVALUATION

REPORT ON LABORATORY TESTS

FIE L DE' XP LORA T I ONOUALITY CONTROL

CONStlLTlflG SOIL ANO FOUNDATION ENGINEERS

MATERI/.LS TESTING ENGINEERS

Classification of Soils

Nondispersive Soil: No colloidal
erosion under IS' inch or 40 inch
head

Dispersive Soils: Fail rapidly
under 2 inches head

Intermediate Soils: Erodes slowly
under 2 inch or 7 inch head

PHYSICAL TESTING

Test Pi~ #24@ 2~'-3~'

Dl and D2

NDZ and NDI

ND4 and ND3,

General Classification of
Individual Test Results

SERGENT, HAUSKINS & BECKWITH

Sample: _

Curing T.ime: __5_d_a-'y"--s -So i 1 Clas s if ica t ion :~ M_L _

Test Method: Sherard, et aI, Journal Geotechnical Engineering, Vol. 102,
GTI Jan. 1976

X 40 inch head; bare trace of color to completely clear -4 to
+5 ml/sec (ND2 to NDl)

C-36

PROJ ECT~ __=.cM::.::c:.::.M:.::i::.::c:..:.k.:...:e::...:;n.::........:D~a=m:.:.__R_:...e=_s=_t=_o=_r=_a:.:.,t.::......::.i..:..on~.::.S_=t_=u:..::d~Y JOB NO .__E_8_l_-_l_3_8__
LOCATION Maricopa County, Arizona LAB NO.~_1_3_8_'-_6_2_5__

Classify Soil as: NDI No Effect on Hole Size - Nondispersive

_____2 inch head; strong color & visibly cloudy, hole 2x(Dl, D2, ND4)

7-15 inch head; slight but visibly cloddy, +2.5 ml/sec,
-------- hole 2x (ND3)

--' --

-'(BJsII B I--------------~------------
ENGINEERING ANALYSIS--,
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DATE_~ _

PINHOLE TEST EVALUATION

EVALUATION OF RESULTS

REPORT ON LASORATORY TESTS

Classification of Soils

Dispersive Soils: Fail rapidly
under 2 inches head

Intermediate Soils: Erodes slowly
under 2 inch or 7 inch head

Nondispersive Soil: No colloidal
erosion under 15 inch or 40 inch
head

Dl and D2

ND2 and NDI

'ND4 and ND3

General Classification of
Individual Test Results

Tes t Method: Sherard, et al, Journal Geo technical Ehgineering, Vol.· 102,
GTI Jan. 1976

Sampl e : ----'T"-'=e"-'s"-'t"'----'P~~=..!·t"'---'f,u;:,.,F2r=.:8~--'@1;;-""_.3_'_-""_.3::.2%_'__---------------

Curing Time: 5 days Soil Classification: __...cC:...::L:;:..-_M...cL-=-=-__

X 40 inch he~d; bare trace of color to completely clear -4 to
+5 mil sec (ND2 to NDl)

C-37

PROJ ECT --"'M.::-;;c::.=M-=i=-=c::..:k:.:..:e::..:n=----.:D=-=a=m=--R=e=-s-=-t-=-o=-r-=a_=t_=i_=o.:..:n~,_=S:..:t:.::u:.::d:.(y JOB NO.__E_8_l_-_1_3_8--,-_

LOCATION Maricopa County, Arizona .LAB NO: __1_3~8_-_6_2_9_~

Classify Soil as: NDI No Effect on.Hole Size - Nondispersive

_____2 inch head; strong color & visibly cloudy, hole 2x(Dl, D2, ND4)

7-15 inch head; slight but visibly cloudy, +2.5 ml/sec,
---- hole 2x (ND3)

__ I ~ __I[BJI SERGENT HA'USKINS & BEC·KWITH COfI51ILT"'G SOIL AND FOUNDATION ENGINEERS

-I. S B 1----'----'-.--'----'_..,....... M_A_TE.....,RI_AL_5_T_ES_T_IN_G_EN_G_IN_EE_RS__~ __

ENGINEERING ANALY'SI5 ~HYSICAL TESTING' QUALITY CONTROL FIELD EXPLORATION
-~ ,--
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DATE_~.-_~_

EVALUATION OF RESULTS

PINHOLE TEST EVALUATION

REPORT ON LABORATORY TESTS

FlELO EXPLORATIONOUALITY CONTROL

CONSULTING SOIL ANO FOUNDATION ENGINEERS

MATERIALS TESTING ENGINEERS

Classification of Soils

Nondispersive Soil: No colloidal
erosion under 15 inch or 40 {nch
head

Dispersive Soils: Fail rapidly
under 2 inches head

Intermediate Soils: Erodes slowly
under 2 inch or 7 inch head

Dl and D2

ND4 and ND3

ND2 and NDI

General Classification of
Individual Test Results

SERGENT, HAUSKINS &BECKWITH

Samp1e : --=T..=e.=.s..=t--=-P.=i..=t--'!..1F.=.3...::.0...:.".:::@--=.3-,,~_' _-...:.4_' ---:- ---,- ~__
Curing Time: 5 days Soil Classification: M_L__----,._

Test Method: Sherard, et aI, Journal Geotechnical Engineering, Vol. 102,
GTI Jan. 1976

C-38

X 40 inch head; bare trace of color to completely clear -4 to
+5 ml/sec(ND2 to NDI)

PROJ ECT_----,.__--::Mc::.c==M=i.:::ck::..::.:::e-=.:n:-..=D~a=m::..._:R~e=_:s=_t=_o=_r=_=a..:::t..:::i..:::o~n=__=S:...::t:..::u::.::d::.,y'- JOB NO .__E_8_1_-...:.1_3_8__
LOCATION Maricopa County, Arizona LAB NO. __1_3_8_-_6_3_1_~

Classify Soil as: NDl No Effect on Hole Size - Nondispersiv~

_____2 inch head; strong color & visibly cloudy, hole 2x(DI, D2, ND4)

7-15 inch head; slight but visibly cloudy, +2.5 ml/sec,
~--~- - hole 2x (ND3)

__ 1_-

ILBJI-I " B 1------'---:-----....;...,----------'--------.-:..----
ENGINEERING ANALYS"IS PHYSICAL TESTING--r-
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DATE__...,.--...,.--__

l_[Rt --...S_E_R_G_E_N_T_,_H..;"A_U_o_S_K_1N_S_&_B_E_C_K_W_I_T_H__c_O__N_S_U_L_T_'N_G_G_E_O_TE_C_H_N_'_C_A_L_E_N_G_IN_E_E_R_S_

# B I
ENGINEERING ANALYSIS .0 PHYSICAL TESTING OUALITY CONTROL FIELD EXPLORATION-:t-

REPORT ON LABORATORY TESTS

PROJ ECT~o_---::..:;M:.::c.:;..:M:..:::i:.::cc:..l<:...::e:.::.n::...-.::D;..;:a=m=--=R..:;.:e~s:...;t~o:...;r:...;a:.:..t=..:l:::..· o=..:n=-S=--=.tu-=..=dLY_~_'-- JO B NO. 0 E81-138

LOCATION Maricopa County, Arizona 0 LAB NO. 138-612

C-39

156.3 ee
111.5 ee

20 days

Pressure Head Q, Time K K
(PSI) (inches) (cc) (min. ) o (ern/sec) (ft/yr) Remarks

5 185.9 115 4294 -7
0.4 Input "Q"4.0xlO

5 185.9 114 4640
o -7

0.4 Input "Q"3.7x10

PERMEABILITY TEST
(Pressurized Permeameter)

Sample Test Pit #16 @ 3~'-4~'

Density of 118.0 PCF at 10.7 %
2Diameter 4.943 em Length 8.145 em Area 19.190 em Vol.

Ws 0295.5 grms. Wo 10.7 % wf 14.2 % Gs aSf.~d Vs
Void Ratio 0.4016 Dry Density 11g.0 PCFTrials

So = 70.6 % Sf = 93.7 %
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DATE ~_

PROJ ECT__.::..;M:..::c:.::..M:..::i::..;c:..::k.::..;e::.:n:.::.......;D=-=am=~R:..::e-=s-=t:...::o:...::r:...::a~t::.:i=-o::..;n:.::.......;=-S-=t-=u:.::d~Y JO B NO._=E~8-",1,----",1=3;...;:8,--_

LOCATION Maricopa County, Arizona LABNO._=1;,<..38""-----'6~2=-=5~~

J
_ ~.;~: _S_E_R_G_E_N_T_,_H_A_U__S_K_IN_S_&_B_E_C__K_W_I_T_H__c_O_N_S_U_L_T_'N_G_G_E_O_TE_C_H_N_'_C_A_L_E_N_G_'N_E_E_R_S_

ENGINEERING ANALYSIS PHYSICAL TESTING QUALITY CONTROL FIELD EXPLORATION-t-

REPORT ON LABORATORY TESTS

G~40

157.92 ee
106.79 ee

22 days

19 •400 em2 Vo l.
G aSr:W~d V

s s
PCF Trials

Pressure Head Q Time K K
·(PSI) (inches) ( cc) (min. ) (cm/ sec) (ft/yr) Remarks

186.7 81 1803 -7 0.7 "Q"5 6.6x10 Input

5 184.3 18 1082 -7 0.3 "Q"2.5x10 Input

5 188.0 24 1404
-7 0.3 Input "Q"2.5x10

10 323.2 42 1165
. -7

0.3 "Q"3.1x10 Input

10 320.0 90 8267 -8 0.1 "Q"9.4x10 Input

10 326.3 38 2890 -7 0.1 Input "Q"1.1x10

PERMEABILITY TEST
(Pressurized Permeameter)

Sample Test Pit #24 @ 2~'-3~'

Density of 118.0 PCF at 14.9 %
Diameter 4.970 em Length 8.14D ern Area
Ws 283.0 grms. Wo 14.9 % wf 17.0 %
Void Ratio 0.4787 Dry Density 111.8

So = 82.5 % Sf = ·94.1 %
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l_[JRj.: _S_E_R_G__E_N_T_,_H_A_U_._S_K_IN_S_&_B_E_C_K,-W_I_T_H__c_O_N_S_U_L_T_'N_G_G_E_O_TE_C_H_N_'_C_A_L_E_N_G_'_NE_E_R_S_

ENG'NEERING ANALYSIS PHYSICAL TESTING OUALITY CONTROL FIELD EXPLORATION

~t~

REPORT ON LABORATORY TESTS
DATE _

PROJ ECT__.:cM::.::c~M==i=..:c::-,k",-,e=:..:n~D~..c:::::a.:::IIl=--..::.;R:..:;e:..::s:...;t:.;:o:...:r:....:a:::..:t::.;l:::..:·o=.;n=-=--=-S..=t-=u;.=:d:..t..y --,- JO B NO. E81-138

LOCATION Maricopa County! Arizona LAB NO. 138-629

PERMEABILITY TEST
(Pressurized Permeameter)

Sample Test Pit #28 @ 3' - 3!z I Remolded

Remolded to 94.5% of Maximum ASTM 698 Density of 125.3 PCF at %
Di,ameter 4.763 em Length 8.110 em Area 17.814 em2 Vol. 144.5 ee

W 274.0 grms. W 11. 9 % wf 15.1 % G V ee
s 0 s s

Void Ratio Dry Density 118.4 PCF Trials 10 days

Pressure Head Q Time K K
(PSI) (inches) ( cc) (min. ) (cm/sec) ( ft/yr) Remarks

5· 182.7 200 1802 -6 1.9 Exit "Q"
1. 81x1Q6

5 181. 9 240 1847 2.1x10 2.2 Exit "Q"

C-41
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• [:811_S_E_R_G__E_N_T_'_H_A_U_S_K_1N_S_&_B_E_C_._K_W_I_T_H__c_O_N_S_U_L_T_'N_G_G_E_O'_TE_C_H_N.;...I_C_A.;...L_E_N_G~IN_,E_E_R_S___

# B I
ENGINEERING ANALYSIS PHYSICAL TESTING QUALITY CONTROL FIELD EXPLORATION-t-

REPORT ON LABORATORy TESTS
DA TE ---'-__

PROJ ECT__.;;;.;M=c=M=i:;...;:c=k.:..::;e=n=--::D::,...::a=m;:;.....:R:.:.;e::..:s::o.,t::..:o::..;·r=-a=t=i=on='-::::.S=t=u=d:.<-y ---'- JO B NO. E81-13 8

LOCATION Maricopa County! Arizona LAB NO. See Below

SOIL SPECIFIC GRAVITY ASTM D854

Lab No. Sample Specific Gravity

138-157 Boring #17 @ 4~'-5~' 2.675

138-184 Boring #2'0 @ 4~'-5~' 2.732

138-344 Boring #35 @ 29~'-30!z' 2.636

138-536 Boring #55 @ 14!z'-16' 2.701

C-42



SUMMARY OF DIRECT SHEAR TESTS

PRoJECT ~M~c~M~i~c~k~e~n~D7a~m~R~e~s~t~o~r~a~t~l~·o~n~~S~t~u~d~y~ JOBHO. E81-138

o j 2 3 4 5

l 19" lO 4; - ~

f\.

1"-

.
\

1'\

-'

\.

\

SHEARING STRESS - Kips per Square Foot

SOIL MOISTURE CONDITIONI 0 - INSITU
• - SUBMERGED

C-43·



DATE _

PROJ ECT__M_C_M_1._·c_k_e_n__D_am__R_e_s_t_o-r_a_t_i_o_n__S_t_u_d..."y=--- JO B NO.__E_8_l_-_l_3__8__

LOCATION Maricopa County, Arizona LAB NO. __l-"3-,,8_--,,l...:..8-,,4__
SAMPLE__B__o_r_i_n=g=---ff_2_O_,-=@,---4-=~:.-.'_:"_5---,~::..-'_---,-- _

J_txt _S_E_R_G_E_N_T....,_H_A_U_S_K_'_N_S_&__B_E_C_K_W_'T_H__c O_N_S_U_L_T_'_N_G_G_E_O_T_E_C_H_N_IC_A_L_E_N_G_'N_E_E_R_S_

# B I
ENGINEERING ANALYSIS PHYSICAL TESTING QUALITY CONTROL FIELD EXPLORATION-f-

REPORT ON LABORATORY TESTS

C-44

13.7 %

96.3

%

( +) 0.001 Inches
0.83 KSF

12.1 %
102.8

11. 3 %

98.2

%

(-) 0.003 Inches
1. 36 KSF

%----'---
(-) 0.004 Inches

2.63 KSF

DIRECT SHEAR TESTS

In .Situ - Point No.1 ( = + 1.00 KSF)
Initi~l Moisture Content
Dry Density (PCF)

Submerged
Final Moisture Content
Miximum Vertical Deformation @ T Max.
Shearing Stress, T Max.

In Situ - Point No.3 ( = ~ 3.97 KSF)

Initial Moisture Content
Dry Density (PCF)
Submerged
Final Moisture Content
Maximum Vertical Deformation @T Max.

. Shearing Stress, T Max.

In Situ - Point No.2 ( = + 2.06 KSF)

Initial Moisture Content
Dry Density (PCF)
Submerged
Final Moisture Content
Maximum Vertical Deformation @ T Max.
Shearing Stress, T Max.

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



DA TE --'_

PROJ ECT_---=M..:..c=-=M..:..1.::;.."c.::..:k:......e.::..:ll:..:..-...:...D...:...am R_e_s:..:.:t...:..o..::.r...:..a:..:t:..:.:i:..:o:..:.:n=-.:S:...,:t:...:u:;:..:d:::!y:...-._--' JO B NO .__E_8_1_-_1_3_8__

LOCATION Maricopa County. Arizona LAB NO. __1_3_8_-_1_8_4__

SAMPLE__B_o_r_in~g_·..:..:fF_2_0---=:@:...-4-=.~=--'_-_5---=~::...' ~ -'-_--' ~

REPORT ON LABORATORY TESTS

C-45

FIELD EXPLORATION

12.0 %
103.5

%-----

%-----
Inches-----
KSF-----

%-----

Inches-----
_____KSF

%-----

%-----
(-) 0.010 Inches

3.56 KSF

QUALI TY CONTROL

CONSULTING GEOTECHNICAL ENGINEERS

PHYSICAL TESTING

In Situ - Point No.6 ( = + KSF)

Initial Moisture Content
Dry Density (PCF)
Submerged
Final Moisture Content
Maximum Vertical Deformation @ T Max.

Shearing Stress, T Max.

In Situ - Point No. 5 ( = + KSF)
Initial Moisture Content
Dry Dens ity (PC.F)

Submerged
Final Moisture Content
Maximum Vertical Deformation @ T Max.
Shearing Stress, T Max.

DIRECT SHEAR TESTS

In Situ 9 Point No~ 4 ( = + 6.00 KSF)
Initial Moisture Content
Dry Density (PCF)
Submerged
Final Moisture Conte~t

Maximum Vertical Deformation @ T Max.
Shearing Stress, T Max.

SERGENT, HAUSKINS &BECKWITH
J

-.~I,,9 B I------~---------------~-----
ENGINEERING ANALYSIS-t-

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



PROJ EeT --:-_~M~c:.:;.;M~i:.:::cc:o.:k:.:::e:..t;n,----=,D~a~m~R~e~s~t~o~r..9a~t~i~o~n~S~t~u~d;.J..Y JOB NO. E81-138

SUMMARY OF DIRECT SHEAR TESTS

SOIL MOISTURE CONDITIONI 0 - INSITU
• - SUBMERGED

C-46

/2/0

CONSULTING SOIL AND FOVND"TlON ENGINEERS
PHOENIX. ALBUQUERQUE. EL PASO

SERGENT,HAUSKINS & BECKWITH

84

SHEARING STRESS - Kips per Square Foot

2o
o

4

/2

/4

/6'

~
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~
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DATE _

PROJ ECT_----:M:.;;.'c;:;.;M:.;;.l.=."c=.;k=en==-=-D..=a,;::;ID:.....·-=.:R:.::e~s-=t:.::o;.::r..:::a::..=t:.::i~o~n.::.....::S::....:t::..:u::::.;d::...yZ_,_ __~ JO B NO ._-:E=.8;;...1=---;:..1=-3=-8__

LOCATION Maricopa County I Arizona LAB NO._-:1::.;3;;...8;;...--:...70.::::....:.-7__

SAMPLE__-=.T-=.e-=.s-=t--=-P-=i...::t--!!.1F...::3..=2;--:::@=---.::5:.-'_---=6=-'__--=T::.;r::.;1.::.:"mm=e=.d:::.-=.fr=-o=-ID::.:-=::B.:::1.:::.o...::::c..:..:k,--_~~ _

C-47

FIELD EXPLORATION

(+) 0.020 Inches
7.86 KSF

(+) 0.022 Inches'

7.56 KSF

4.1 %
122.5

%

%-----

%-----

Inches-----
_---=3:..;~:...:7.-:4~KSF

%-----

%-----

QUALITY CONTROL

CONSULTING GEOTECHNICAL ENGINEERS

PHYSI CAL TESTING

REPORT ON LABORATORY TESTS

In Situ - Point No. 3 ( = + 3~97 KSF)

Initial Moisture Content
Dry Density (PCF)
Submerged
Final Moisture Content
Maximum Vertical Deformation @ T Max.

Shearing Stress, T Max.

In Situ - Point No.2 ( = + 2.06 KSF)
Initial Mriisture Content
Dry Density (PCF) (1" Rock in Sample)
Submerged
Final Moisture Content
Maximum Vertical Deformation @ T Max.

Shearing Stress, T Max.

DIRECT SHEAR TESTS

In Situ - Point No.1 ( = + 1.00 KSF)
Initial Moisture Content
Dry Density (PCF)
Submerged
Final Moisture Content
Maximum Vertical Deformation @ T Max.

Shearing Stress, T Max.

SERGENT, HAUSKINS &BECKWITH
~_[811# B I-----.;..---.;..------------------~---

ENGINEERING ANALYSIS-t-

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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SUMMARY OF MOISTURE DENSITY RELATIONSHIP TESTS

PROJECT H_c_H_i_c_k_e_n_D_a_ID_'_R_e_s_t~o_r_a_t_l_'O_n_' _S_t_u_d.....Y JOB NO.__E_8~1_,",,__1_3_8__

....
u.
::;
U
~
a:l
...J

I
>....
v;
z
UJ
o
>
0::

'0

MOISTURE CONTENT ~ % DRY WEIGHT

OPTIMUM MAXIMUM DRY TEST TESTMOISTURE LAB
CU.RVE SOURCE CONTENT DENSITY DESIGNA TION METHOD NO.

'7. DRY WT. LSS.lCU. FT.

A T'es t Pit 1tl6 @ 3'3"-4'3' 11. 6 123.4 ASTM D698 A 138-612

SERGENT, HAUSKINS & BECKWITH

I
I
I
I
I
I

MOISTURE-DENSITY RELATIONSHIP TEST METHOD DATA

AASHO T99-61 and ASTM D 698-66T (Standard Proctar)

METHOD
MOLD NO.OF BLOWS PER HAMMER HEIGHT OF COMPACTIVE EF'FORT

MATERIAL
DIAMETER HEIGHT LAYERS LAYER WEIGHT FALL FT. LBS/CU. FT.,,,

-"4 4" 4.58 " 3 25 5.5 LBS. 12' • 12.375

B '''4 6" 4.58' . 3 56 5.5 LBS. 12" 12.317

C -3/4 4" 4.58" 3 25 5.5 Las. 12" 1 2.375

D -3/4 6" 4.58 " 3 56 5.5 LBS. 12" 12.311

AASHO T180-61 and ASTM 1'557-66T (ModiliedProctor)

METHOD MATERIAL
MOLD NO.OF BLOWS PER HAMMER HEIGHTOF COMPACTIVE EFFORT

DIAMETER HEIGHT LAYERS LAYER WEIGHT FALL FT.LBS/CU.FT.

A -"4 4" 4.58 " 5 25 10.0 LBS. 18' , 56.250

B -"4 6" 4.58 " 5 56 10.0 LBS. 18' • 55,986

C -3/4 4" 4.58" 5 25 10.0 LB5. 18 " 56,250

D -3/4 6" 4.58 " 5 56 10.~ LB5. 18' , 55.98.6

I

-tXjl1# B' ~ ---C-0-N-5U-L'-'N-G-5-0-'L-'-NO-'-0-UN-0-"-'O-N-'-NO-'-N'-"-<5--
PHOENIX. ALBUQUERQUE. EL P"SO-,-

C-48



I SUMMARY OF MOISTURE DENSITY RELATIONSHIP TESTS

I
PROJ ECT__M_c_M_i_c_k_e_n_D_a_m---,R~e_s_t_o_r__a_t~i_o_n_S_t..,..,u_d=-.Y--,-__JOB NO. E81-138

CONSULTING SOIL "'NO VOUNDATIOh E-NGINl':ERS
PHOENIX • "'LBUQUE~QUE • EL PASO

.SERGENT,HAUSKINS & BECKWITH' C-4S

L .. 8
o NO.

f
38-625

-- ~~.~ .=~=-

MOISTURE CONTENT - % DRY WEIGHT

r~
OPTIMUM MAXIMUM DRY TEST TESTMOISTURE

CURVE SOURCE CONTENT DENSITY
DEsiGN A nON . M~~HO% ORY WT. LSS/CU. FT.

B Test Pit 1124 @ 2' 6"-3' 6' 15.1 117.0 ASTM D698 A

-- -

----------,--_.__._-
MOISTURE·DENSITY RELATIONSHIP TEST METHOD DATA

AASHO T99-61 and ASTM D 698-66T (Standard Proctor)

MOLD NO.OF BLOWS PER HAMMER HEIGHT OF COMPACTIVE EFFORTMETHOD MATERIAL
DIAMETER HEIGHT LAYERS LAYER WEIGHT FALL FT. L8S/CU. FT.

A -~4 4" 4.58 " 3 25 ~.5 LBS. 12 .. 12.375--_._---
B -~4 6" 4.58 " 3 56 5.5 L BS. 12" 12.317

-3/4
---,-

C ·4" 4.:SB" 3 25 5-.5 LBS. 12" 12.375

D -3/4 6" 4.5.8 " 3 56 5.5 LBS. 12" 1 ~.~ 17

AASHO Tl80-61 and ASTM 1557-66T (Modi/ied Proctor)

METHOD
MOLD NO.OF BLOWS PER HAMMER HEIGHTOF COMPACTIVE EFFORTMATERIAL

DIAMETER HEIGHT LAYERS LAYER WEIGHT FALL FT. LBS/CU. FT.

A -~4 4" 4.58 " 5 ~5 10.0 LBS. 18 .. 56.250

B -~4 6" 4.58 " 5 56 10.0 LBS. 18" 55.986

C -3/4 4" 4.58" 5 25 '0.0 LBS. 18" 56.250

D -3/4 4.58"
---c-

6" 5 56 10.0 LBS. 18" . e.S.986

I
I
I

I

I
I

I

I

I
I

I

I
I

I

I
I
I



I
I

SUMMARY OF MOISTURE DENSITY RELATIONSHIP TESTS

PROJ ECT _---'M:..:.:,=c:..:M:.=ic;:c:..:..k:.::e:.::.n::....c;:D::...;a:.=ffi=--.:R::.::e=s-=.t-=.o-=.r.=a:..;:t:.:::i:..;:o:..;:n.::.......:S:.-t::...u=.d.=,y"---__JbB NO.__E_8_1_-_1_3_8__

OPTIMUM MAXIMUM DRYMOISTURE TEST TEST LAB
CURVE SOURCE CONTENT DENSITY DESIGN A TION METHOD NO.

% DRY WT. LSS.lCU. FT.
--

C "est Pit if28 @ 3'-3'6" 11.4 125.3 ASTM D698 A 138-629

MOISTURE CONTENT - % DRY WEIGHT

I
I
I
I
I
I
I
I
I
I
I

6 8 10 12 14 16 18

I
I
I
I
I
I

MOISTURE-DENSITY RELATIONSHIP TEST METHOD DATA
--

AASHO T99-61 and·ASTM D 698·66T (S'andard Prac'ar)

METHOD
MOLD NO.OF BLOWS PER HAMMER HEIGHT OF COMPACTIVE EFFORTMATERIAL

DIAMETER HEIGHT LAYERS LAYER WEIGHT FALL FT. LBS/CU. FT.

A '''4 4" 4.58' • 3 25 5.5 LaS. 12" 12.375

B '''4 6" 4.58" 3 56 5.5 Las. 12" 12.317

C ·3/4 4'·' 4.58" 3 25 5.5 LBS. 12" 12.375

D -3/4 6" 4.58 " 3 56 5.5 Las. 12" 12.3,17

AASHO T180-61 and ASTM 1557-66T (Modified Proctor)

METHOD
MOLD NO.OF BLOWS PER HAMMER HEIGHT OF COMPACTIVE EFFORTMATERIAL

DIAMETER HEIGHT LAYERS LAYER WEIGHT FALL FT.LBS/CU. FT.

A ·"4 4" 4.58 .. 5 25 10.0 LBS. 18 .. 56.250

B ·"4 6" 4.58 " 5 56 10.0 l:..BS. 18" 55.986

C -3/4 4" 4.58" 5 25 10.0 LBS. t8" 56.250

D ·3/4 6" 4.58" 5 56 10.0 LBS. 18 " !i!5,9S6

!

_:~~ -S_ER-c~-N~-~-~~-GH_S~_,~-~O-~~-~N-~A-~O-NB_,~-G~-~W-Rs_IT_H
PHOENIX. ALBUQUEROUE • EL PASO-t-

c-sc
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j[>fjl SERGENT, HAUSKINS & BECKWITH

-l" B ~ CONSULTING GEOTECHNICAL ENGINEERS
_ _ PHOENIX. ALBUQUERQUE. SANTA FE
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Adaln, Hamlyn, Anderson
consulting engineers Inc.

US1 N. 1~"' ,.. "'.n", AnION lS01.

CLIENT DATE SCALE JOB NO SHEET
,?- 82 r-/OO'H()I'r 8/-/38 / oF20

"- '0'

SM

~\ SERGENT, HAUSKIN$ a BECKWITH
~1t:!J1 CONSULTINS GEOTECHNICAL ENGINEERS-. -

MCMICKEN LJAM RE5TOl?ATION STUDY

...!-

ORA/iF-ilK
H

DES

_---..::::..-_-..J9/I-4+-_~__,::I- _ '- ::::

65__IR_ED_UC_ED_S_CA_L_EI

~~- =e.c - =~=-~-- =:-==-:=-:=-c= :;- -==-"'---'..:.._

[Me (J! SIop:OOiYIl5fretfnt•

,',

r

45

/'10k: .Tr= (/,5, ArmyCorpy ofcf7qirrf:ers
5hul/()w bo'ckhoe !rend! !oCO!iOI'J5,

....
'/
'"::
~ SW,..
~
Il.,.'TT"40 .~ TT~ 3Y

/-1h:fo~'Treacn J cWo Crock$) I -r__~ -----'------_---L..--c:::::LL----- -----'------__ _~ ~~_-----;-----~

5ur/dce trac/(.5 Lecoted hy 5.HtIJ.;-----
Sur(trc~ Cracks Locoled hr lIS. Army Corps of Englf1eiN"$ .,.-:;- --'- ~ -----~---------------:.----------- -;- -'- -'.:_:.__~____.:._~_---.----
5urfoc~ Crq(k~ L<Jctded i>y Mqrit;trpl:t Ctrl,l('ffy Flood COl7frol Lh$lricf -

1350
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MCMIC/(EN tJAM RESTORATION .5TI./!JY

Adam, Hamlyn, Anderson
consulting engineer. Inc.

214-1387

CLIENT /".rb'O~ih'z JOB NO SHEET

j"= /O'flert EBI-/38 20F20

4751 N. 15tl" 51. Ptloenb:. Artzona lS01.

t~l SERGENT HAUSKINS a BECKWITH
-I~l CONSULTING GEOTECHNICAL ENGINEERS-,-
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