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GILA RIVER BASIN
PHOENIX, ARIZONA AND VICINITY
(INCLUDING NEW RIVER)

NEW RIVER DaM
EMBANKMENT CRITERIA AND PERFORMANCE REPORT
{FEBRUARY 1987)

ERRATA o

1. Page 31, paragraph 10.05 replace the last two sentences with "The reanalysis

indicates that the as-constructed embankment requires a l.G~foot thick gravel

drain to control seepage. A 2~-foot thick gravel drain was constructed; there-~ o
fore the as—constructed gravel drain is capable of handling the as~constructed

seepage quantities."

2. Page 36, paragraph 14.04 replace the first sentence with "The number of
passes required to compact the core material with a tamping roller and the

. transition and pervious shell materiels with a vibratory roller to each material

design density was reduced from 8 to 4 passes based on the results of the o
verification and demonstration fiils,"

3. Page 36, paragraph 14.04, line 5 change "90" to "05" and "1557" to M698",
4, Page 36 add the following paragraphﬁ

14,06 The requirements for the downstream slope protection are independent of
the requirements for the upstream slope protection because they are being placed
for different purposes. The downstream slope protection is placed to prevent
erosion of that slope due to the runoff from rainfall while the upstream slope
protection is placed to prevent erosion of the upstream slope due to waves,
Incorporating erosion and landscape requirements into one layer of stone that
satiafies both requirements is recommended; therefore, reducing the quantity of
stone and the cost of the project.
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NEW RIVER DAM
PERTINENT DATA

Contact number: DACW09-83-C-0050 : _ : - .
Awarded on: 31 August 1983 :

Completed on: 8 February 1985

Contractor: M.M. Sundt Construction Company. Inc

Feature Description Unit : - Data
Drainage Area _ sq. mi ' 164
Type of dam : o - o compacted
' - earthfill
Main embankment: _ , _
Crest elevation ft, NGVD 1486.7
- Maximum height above streambed ft 104
Craest length : ft 2320
Freeboard = : - ft o 5.6
Dike No. 1: : _ ‘ _
Crest elevation : : ft, NGVD 1486.3
Crest length - ft : 7464
Freeboard : ft : 5.2
Maximum height ' ft 36
Dike No. 2: ‘ : .
Crest elevation ft, NGVD 1484,0 :
Crest length ' ft 256 .
Freeboard ft 2,9
Maximum height ft - : 9
Spillway (Detached):
Cresat -elevation . ft, NGVD 1456.2
Crest width ‘ fe 75
Max. water surface elevation ft, NGVD . 1481.1
Max. spillway outflow CFS 29,850
Outlet conduit (Ungated): _
Interior dimension ft 9.5 Hx 6.25 W
Length : ft : 433
Inlet elevation _ = _ ft, NGVD - 1389.25
Qutlet elevation : ft, NGVD 1386.31
Max. outlet outflow CFs ' ' 3150
Energy dissipator: _ o - :
Length - T ‘ R ft _ 60,98
Widch : ft - 31.0
Floor elevation ' ft, NGVD 1372.0

Wall height ft 22.0




NEW RIVER DAM
PERTINENT DATA (Continued)

. Feature Description . Unit . Data
Outlet channel: : _ S
Base width ft B 16.0
Sideslope o ’ ' - 2.5 H to 1V
Levee height ' ft 1.0 - 8,0
Length . o - : : R 730.32
" Reservoir area: _ : ‘ . o

Spillway crest ‘acres T 1780

Max, water surface _ acres 2900
Capacity (gross):'_ _ '

Spillway crest : _ acre ft 43,520

- Max. water surface . _ acre ft 102,520

Storage allocation below spillway crest:

Flood Control (net) acre-ft 38,600
Sedimentation ' - . acre ft 4920
Standard project flood: _ o :
Total volume - : -acre ft . 49,300
Peak inflow ' _ CFS - 45,000
Drawdown time (to empty) ' days : 10.1 -
. _ Probable maximum flood: o - '

Total volume : acre ft ' 105,000
Peak inflow , , ' - CF$ : 144,000
Peak outflow : CFS ' 33,000

Drawdown time (to spillway crest) days . 3.3




o NEW RIVER DAM
EMBANKMENT CRITERIA AND PERFORMANCE REPORT

I. PURPOSE AND SCOPE

1.01 The purpose of this report is to provide in one volume the significant.
information on the design, specification requirements, and construction of the
embankment and appurtenances. The report can be used to provide information
about the design and construction of the embankment for engineers unfamiliar
with the project, for re~evaluation of the embankment in the future, if
required, for periodic inspection reports, and background data for design and
construction of similar projects. ‘-

1.02 The report summarizes embankment features, design data, construction
control data, and record test results. Construction equipment, construction
procedures, significant construction modifications and changes, and notes are .
presented. Also, the embankments are re—evaluated using the design parameters
developed from laboratory test results of record samples obtained during
construction.




-IT. REFERENCES

2,01 "Gila River'Basin, Phoenix, Arizona and vicinity (inéluding New River),
New River Dam (including New River to Skunk Creek), Design Memorandum No. 3,
General Design Memorandum Phase II, Project Design Part 3," dated November

1982.

2.02 Contract drawings "Gila river Basin, Phoenix, Arizona and vicinity
(including New River), New River Dam, Maricopa County, Arizona," dated June
1983.

2.03 Specifications No. DACW09-83-B-0016, Gila River Basin, Phoenix, Arizona
and vicinity (including New River), “"New River Dam, Maricopa County, Arizona,”
dated August 1983, including amendments 1 through 4.

2,04 "Gila River Basin, Phoenix Arizona and vicinity, (including New River),
New River Dam, Foundation Report”, dated October 1985.




I1I, GENERAL
AUTHORITY

'3.01 WNew River Dam was authorized by the Flood Control Act of 1965 Public
Law 89~-298, 89th Congress. Authority for preparation of Embankment Criteria

and Performance. Report for New River Dam is contained in ER 1110~2-1901, dated
31 December 1981,

PROJECT PURPOSE

3. 02 New River Dam is a part of the Phoenix, Arizona and vicinity (including
New River), Flood Control Project. The dam functions as a detention basin to
provide flood control aloeng New River., The detention basin reduces the
standard project flood peak from an inflow of 45,000 CFS to an outflow of 2665
CFS,

PROJECT LOCATION

3.03 New River Dam is located on New River in Maricopa County, Arizona,
approximately 22 miles northwest of downtown Phoenix and 6 miles west of
Interstate Highway I-17, see plate 1, The dam 1s located on New River
approximately 4,5 miles south of Carefree- Highway and spans a narrow valley
between East and West Wing Mountains.

PROJECT DESCRIPTION

3.04 The project consists of the following features:

a. A zoned earthfill dam approximately 104 feet high (maximum) above
- streambed and approximately 2320 feet long-at the crest. The crest elevation
- 18 1486.7 feet (without settlement allowances) above National Geodetic
Vertical Datum (NGVD) (Photos 1, 2, and 3). :

b. A zoned earthfill dike (dike no. 1) approximately 36 feet high
(maximum) and approximately 7475 feet long at the crest, about 1.7 miles
northwest of the right abutment of the dam. ' The crest elevation is 1486.0
feet above NGVD (without settlement allowances) {Photos 4 and 5)

¢, Another earthfill dike (dike no. 2) approximately 9 feet high and
approximately 256 feet long at the crest, -about 1/2 mile northeast of the left
abutment of the dam. The crest elevation is 1484.0 feet above NGVD (without
settlement allowances). - (Photo 6)

d. An ungated outlet, 6.25 feet: wide by 9.5 feet high, near the base of
the left abutment.  (Photos. 7 8, 9, and 10)

e. A detached unlined spillway, 75 feet wide at the base, about 700 feet

northwest of the right abutment of the dam. (Photo 11). A general plan of
the project is shown on plate 1. R




PROJECT HISTORY AND AUTHORIZATION

'3.05 The Phoenix, Arizona and Vicinity (including New River) Floed Control
Project was authorized by the Flood Control Act of 1965 (Public Law No. 89- .
298, 89th Congress) to help alleviate the flood hazard that exists in the
Phoenix metropolitan area., Post—authorization studies were initiated in the
spring of 1969 and during Phase I studies, a.combination structural-
nonstructural plan was determined to be the best solution to the flood problem
in the area. The approved plan, which differs from the authorized plan,
involves the construction of four earthfill dams (Dreamy Draw Dam, completed

-in 1973; Cave Buttes Dam, completed in 1980; Adobe Dam, completed in 1982; and
New River Dam, completed in 1985) and the Arizona Canal Diversion Channel
presently under construction.

3.06 Two alternative damsites were geotechnically investigated and evaluated
for the New River project. The first site consldered was explored between

March 1970 and January 1972 and is discussed in the Phase I GDM, dated March
1976, This site, originally designated the interim report site was renamed

the Phase I site in the Phase II GDM. The second and eventual construction
site, originally designated alternative site no. 1, but gubsequently referred

to as the Phase II site, was located about 1500 feet downstream from the Phase

1 site., This site was explored iid detail for the Phase I GDM between November
1979 and May 1981, Pre-construction explorations done to augment the design
studies were made in June 1982, This additional work, although not included

in the GDM, was included in the contract plans. Geotechnical congiderations

had no significent influence on site selection. The rationale for selecting

the Phase II gite was made on the basls of economics. All explorations

~ pertinent to the foundation and excavation studies, including those made in _
1984 during construction, are presented in this report. ' . .

3.07 The New River Dam construction contract was advertised under bid
reference No, DACW09-83-B-0016., Bids were opened on 2 August 1983 and M. M.
Sundt Construction Company of Tucson, Arizona was awarded Contract No. DACW09-
83-C-0050 on 31 August 1983 with a total bid of $10,250,000.00. The remaining
bids ranged from $10,340,000.00 to $18,497,400.00. The Government estimate
was $12,331,105.00. Construction began in October 1983 and the dam was
officially dedicated on 8 February 1985, approximately 6 months in advance of
the required completion date. The final contract cost was $l1, 749,344,603 the
increase due primarily to additional processing required to obtain adequate
and acceptable type I #tone protection and to obtaln suitable 1andscape stone,
additional quantities for stage 1 excavation, west abutment excavation,
foundation preparation, outlet works excavation and gutter, and the addition
of three observation wells.,

Subcontractors uaed by M. M, Sundt to perform WOrk relative to the
construction of the embankment were as follows:

R T W. G. Jaques Co., Des Moines, Iowa—-drilling and grouting
subcontractor.

b. Western Technology, Inc., Phoenix, Arizona--material testing.




¢. Brooks Hersey, Tempe, Arizona——proje_ct surveyors.

d. United Metro Division, Phoenix, Arizona-—concrete subcontractor,

CONSTRUCTION AND DESIGN STAFF

3.08 Key Corps of Engineers personnel involved in the design and construction
of New River Dam are listed below:

a. Engineering Division
‘ Project Manager i
Civil Design
Technical Specialist
Soils Design
Soils Design

Geology
Geqlogy

'~ Materials and Investigations

Hydraulics

Environmental Planning

Cultural Resources

Landscape Architecture

Survey

b.. Construction Division
Resldent Engineer
Project Engineer
Of fice Enginéer
Office Technician

Assistant Project Engineer/

Field Superintendent
Laboratory Chief

“Stan Lutz

Yan Bahaudin

Albert Honda

Abbas Roodsari
Ted Ingersoll
Vernon Minor
Robert Thurman

. 'William Halczak

Edward Chew
Lynn Almer
Helen Wells

Mike Evagovic

Harlan Anderson

Neil Erwin

Cpt. Bob Dunne
Michael Ternak
Satsuki Carrington
Joe Salinez

~ Rick Flott

The project office staff, in addition to the above mentioned Construction-
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IV. TOPOGRAPHY AND GEOLOGY
REGIONAL TOPOGRAPHY B @

4.01 The New River Dam 18 located in that portion of Arizona referred to as
the Gila Lowland Section of -the Sonoran Desert Subprovince, Southern Basin and
Range Physilographic Province. The Province 1s characterized by broad, gently
sloping connected valleys or plains bounded by moderately high, rugged
mountain ranges rising abruptly to maximum heights of several thousand feet
above the fairly flat valley floors. - The project is at the southern edge of a
topographic and structural bhasin and 1s bounded to the southeast and southwest
by the low-lying East and West Wing Mountains, respectively, and to the east
by an unnamed group of peaks. The broad alluvial plain to the north and west
of the project extends up to the New River and Hieroglyphic Mountains. The
dam embankment spans a relatively narrow valley between the East and West Wing
Mountains at the northern edge of Deer Valley, a small undissected tributary
valley within the larger alluvial plain of the Salt River Valley.. : :

REGIONAL GEOLOGY

4,02 The rock types found in the mountainous areas that border the project
consist of (1) an igneous and metamorphic’ basement complex composed
predominantly of Precambrian granite and related crystalline rocks with lesser
amounts of schist and gneiss, (2) Cretaceous to Tertiary intrusive igneous
rocks, consisting mainly of granite and monzonite, and (3) Tertiary volcanic
rocks. in the form of basalt and andesite with local accumulations of tuff,
flow breccla and agglomerate. The basement complex is extensively exposed
along the eastern and southeastern margins of the project. Elsewhere,. -
particulary along the southwestern margin of the project, Tertiary age lava .
flows rest unconformably upon the basement complex. Exposures of intrusive
igneous rocks are limited, occurring mainly in the mountains to the east.

4,03 Older sediments that constitute the valley fill are Quaternary in age
and are composed mainly of poorly~to well-consolidated gravel, sand, silt. and
clay, representing several environments of deposition. The constituent
materials were eroded from the adjacent mountain masses by stream and sheet
runoff. Calcium carbonate cementation is common and considerable caliche is
present near the mountain fronts, Recent (Quaternary) alluvium, consisting
mainly of unconsolidated sand and gravel, f£ills the channels of the main
stream courses and the tributaries associated with flood plain washes, ' The
total thickness of the alluvial materials variles from zero along the mountain
fronts to depths exceeding 1200 feet under the valley interior.

GEOLOGIC HISTORY

4.04 The Cenpzolc history of southwesterh Arizona was ushered in during the

Laramide orogeny, which began.in the late Cretaceous, some 90 million years

ago, and continued for about 40 million years, into the early Tertiary. This

portion of the State was severely affected by this tectonic episode which was
characterized by regional uplift, eruption of rhyolitic to andesitic volcanic

rocks, and by intrusion of several large bodies or plutons of igneous rock of

a granitic composition. Following the cessation of the Laramide orogeny,

gouthwestern Arizona was an area of general magmatic quiescence, During this

time, a broad erosional surface dipping northeastward was developed and : .
deposition of sediments in localized interior drainage basins occurred., -
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4.05 Another period of widespread tectonism began approximately 30 million
years ago during the late Oligocene and lasted about 10 million years, into
the middle Miocene. K This episode, referred to as the "mid-Tertiary orogeny”
was accompanied by extrusion of great quantities of rhyolitic to andesitic '
- tuffs, brececias and flows, and deposition of thick segquences of clastic
sediments in newly formed interior drainage basins. Rocks deposited during
and preceding this event were subject to low angle normal faulting, steep
tilting and local folding. Many of the older extrusive rocks in the Salt
River Valley area were products of this orogeny. With the waning of the mid~-
Teritary orogeny, a profound unconformable surface was developed. Topographic
lows became sites for fanglomerate and lacustrine deposition:’ Tuff beds and
extrusive flows 1ntercalated ‘in these sedimentary deposits indicate continued
though minor volcanic activity.

4,06 During the late Miocene, approximately 15 million years ago, subsidence,
high angle normal block-faulting apd erosion occurred ip gouthwestern Arizona,
which disrupted all earlier landforms. This resulted in the development of a
typical basin and range structure of mountain-forming horsts separated by
valleys underlain by grabens or half-grabens. ' Deposition of sediments began
in the basins as the basins were formed. In the Salt River Valley area, these
sediments were deposited under oxidizing conditions in fluviatile and
lacustrine environments and consisted of clastics and evaporite sequences.
Included in the sedimentary sequence are occasional interbeds of extrusive
volcanic. rocks of basaltic composition.  Approximately 10 million years ago,
faulting began to wane and sedimentation in previously separate interior
basins began to coalesce. :

SITEVTOPOGRAPHY_

4.07 The New River, an ephemeral stream, flows generally south from 1its
headwaters in the New River Mountains across a broad gently sloping valley to
the dam, a distance of approximately 24 miles, The stream gradient in the
vicinity of the project is about 10 feet per mile. At the dam, the valley
narrows considerably, to a width of about 2000 feet. The dam embankment spans
the New River between the West Wing Mountains, which form the right abutment,
and Keefer Hill, a westward projection of the East Wing Mountains, which form
the left abutment. The mountains are characteristically steep and rugged
although they attain only moderate heights. Elevations in the project area
range from 1390 feet in the streambed up to 2000 feet at the crests of the
surrounding mountains. South of the dam, the New River flows through Deer
Creek, then flows about 8 miles further downstream before merging with the
Agua Fria River.

SITE GEOLOGY -

4.08 The geological formations present within the project area consist
generally of (1) Precambrian granitic rocks, (2) Tertiary volcanic rocks, and
(3) Quaternary alluvial deposits. This section presents a general discussion
of the site geology. The rock names used in this report are based primarily.
on petrographic analyses. However, color and textural characteristics were
occasionally considered in the classification process to more clearly
distinguish between chemically similar rock types.. Rock unit names and/or
designations used in the original contract plans were changed to conform to
the lithologic classifications used in this report.




4.09 Granitic Rock. The Precambrian age granitic rocks, composed primarily
of granite, diorite; and related crystalline rocks, are extensively exposed in :
the East Wing Mountains, including Keefer Hill, and underlie the outlet works
and a portion of the dam foundation on the east side of the valley, These" .
rocks are collectively referred to as the Precambrian basement complex in this
report. Granite and diorite are the dominant rock types present and appear to
be of plutonic origin. The granite is characterized by its medium- to coarse-
grained texture, small percentage of mafic minerals and light gray to reddish-
brown color. The diorite, found In close assoclation with the granite, is
characterized by its medium— to coarse-grained texture, mottled appearance due
"to a high percentage of mafic minerals, and medium to whitish-gray color.
Scattered occurrences of a fine- to mediumgrained, mottled,; medium to dark
. gray quartz diorite may represent a possible postmagmatic alteration of
material near the margins of the diorite pluton. The granite and diorite have
been intruded in numerous locations by dikes of a medium gray to black,
aphanitic granitic rock which also frequently appears as inclusions within the
surrounding rock mass.

4.10 Volcanic Rocks.  Teritary-age volcanic rocks, composed of andesite,
saveral varieties of tuff, flow breccla and agglomerate are extensively
exposed in the West Wing Mountains, The dominant rock type, a light to medium
gray aphanitic andesite, is present on the right abutment of the dam and in
the spillway excavation and also underlies a portion of the dam foundation on
the west side of the valley. A reddish-brown to pinkish-gray porphyritic
andegite outcrops in the northwestern part of the West Wing Mountains and
underlies the south abutment of dike no. 1. Assoclated with the aphanitic
andesite 18 a reddish-brown volcanic cinder flow breccia, which is present as
a fairly continuous layer below the andesite on the southeast flank of the
mountains near the downstream end of the spillway excavation, The breccia o .
also locally caps the andesite and infills joints in the bedrock on ‘the
northeast flank of the mountains immediately upstream of the right abutment
and near the upstream end of the splllway excavation. The tuff sequence,
composed of a series of pyroclastic rocks reflecting different modes of origin
which have undergone varying degrees of consolidation, is exposed in the

. spillway excavation below the flow breccia unit and forms a prominent ridge
with columnar-type jointing along the southeastern flank of the West Wing
Mountains. Rock unit lithologies range from well-stratified welded ash-fall
tuffs to non-stratified slightly welded ash-flows tuffs. A tuffaceous
agglomerate, exposed along the northeast flank of the mountains upstream of

- the right abutment, was found to locally cap the andesite bedrock underlying
the dam foundation of the west side of the valley.

4.11 Alluvium. The Quaternary—age alluvium can generall& be designated as
either older poorly- to well-consolidated valley fill, alluvial fan and flood
plain deposita; or younger consclidated stream channel and tributary wash.
deposits. The older Quaternary alluvium also includes the usually thin spotty
veneer of residual soil and slope wash found on the slopes of the East and
West Wing Mountains; colluvium, consisting of desert varnished andesite blocks
and rubble, which caps the hills in the vicinity of the right abutment and the
apillway excavation; and rounded granite boulders which mantle the slopes and
crests of the hills north of the left abutment and cover the lower slopes
downstream of the left abutment. The valley floor is covered principally by




finer~grained flood plain deposits consisting mostly of silts and sands which
attain a maximum thickness of approximately 9 feet. The underlying coarser-
grained valley fill deposits, consisting mainly of sands, gravels, and clayey
gravels with numerous layers and lenses of older stream channel cobbles and
boulders present to a depth of about 25 feet, extend down to bedrock, which is
at known maximum depths ranging from 136 to 144 feet beneath the dam :
foundation near the canter of the valley. Erratic, near-surface zones of
caliche cementation are common on the east side of the valley above the
shallow granitic bedrock pediment, The alluvium covering the slopes of the
mountains is generally less than 2 feet thick,

FAULTING AND SEISMICITY

4,12 The greatest concentration of faults, particularly Quaternary faults, in
the State of Arizona occur in a poorly-defined band stretching diagonally from
northwest to southeast across the state, generally coinciding with areas of
historical seismicity. Most faults generally exhibit steep dips and normal
separation. Quaternary faults are rare in southwestern Arizona and none have
been idantified in the vicinity of the New River Dam project.

4.13 The closest fault system to the project is the 45-mile-long Verde fault
system, located approximately 45 miles to the northeast at its southerly
extent, This system consists of geveral splays and segments, the longest. and
most continuous of which is the i7-mile-long central segment, A maximum
credible earthquake of Richter magnitude 7.0 could be produced by movement
over the total length of the Verde fault system, resulting in a maximum
bedrock acceleration of approximately 0.08 g at the dam. However, the latgést
~earthquake ever recorded to date near the Verde system was the 1976 Chino
Valley event with a Richter mangnitude of 5.1 and an epicenter location about
65 miles north of the project. This would have produced acceleration of less
than 0.01 g at the dam. This fault system has shown evidence of Quaternary
movement, but no historic or Holocene surface ruptures have been recorded.

4,14 The Basin and Range province in southwestern Arizona has been considered
to be tectonically inactive due in part to. the low levels of historical
seismicity and the extensive pedimentation of mountain blocks. ' Evidence of
average regional recurrence intervals between surface—fupturing earthquakes
over the last 15,000 years range from 3500 years to possibly 15,000 years or
more, indicating a lesser degree of ‘geismic hazard potential for this portion
of the state, New River Dam is located in Zone 1 of the Seismic Zone Map of
the Contiguous States, an area of low seismicity. Only five earthquakes with
maximum epicentral intensities between V and VI on the Modified Mercalli
intensity scale have been reported within a 50-mile radius of the project
since 1871. Research published by the United States Geologlcal Survey:
indicates that the project has a 90-percent probability of experiencing
bedrock accelerations no greater than 0.04 g in 50 years., A bedrock _
acceleration of 0.08 g produced by a magnitude 7.0 earthquake on the Verde
fault system would require simultaneous movément on all segments and is not
likely to occur during the design life of -the project.




 GROUND WATER AND SUBSIDENCE

4,15 Ground water information for the New River Dam project was obtained from .

ithree sources (1) water well records obtained from the State of Arizona

Department of Water Resources, (2) subsurface investigations conducted prior
to and during construction, and (3) observation wells installed after

-cohstruction of the dam embankment-had been completed. -

4.16 1In the basin area upstream of the dam, ground water withdrawal has been
minimal and the water table gradient is flatter-than the corresponding

topographic slope, based on water level data provided by the following 3.

wells, In 1985, ground water was measured at a depth of 100 feet (elevation
1320 feet) in well {(A-5-1) 25bca, approximately | mile upstream, and at a
depth of 121 feet {elevation, 1342 feet) in observation well no, 3, about
2-1/4 miles upstream. In 1984, ground water was measured at a depth of 212

feet (elevation, 1362 feet) in well (A-5-1) 10aab, approximately 4-1/2 miles

upstream of the dam and about 1~1/2 miles north of dike no. 1.

4,17 At the dam, the ground water table appears to rise significantly to a
known maximum elevation of 1357 feet, based on information from observation
wells ] and 2. 1In 1985, ground water was measured at a depth of 36 feet
(elievation, 1351 feet) in observation well 1,350 feet downstream of dam at
station 24+50, and a depth of 43 feet (elevation, 1357 feet) in observation
well 2,305 feet upstream of dam station 24+50. However, since-both wells are
fully perforated below a depth of 25 feet, these water levels may be
influenced to some extent by any localized. zones of perched or semiperched
ground water. In fact, underflow from nearby ephemeral borrow ponds which
"cascaded” briefly into well 2, indicates the presence of at least one
separate zone of saturated alluvium. Measurements of water levels and hole .
depths in observation wells 1 and 2 in September 1985 indicate that these
wells may be plugged and that the "static” water levels may not reflect true
ground water conditions. Beneath the dam, preconstruction subsurface borings
encountered ground water between elevations of approximately 1300 and 1340
feet, These variations may be due to seasonal fluctuations, perched
conditions or a possible ground water mound condition beneath the active
stream channel. In any event, the overall higher ground water table at the
dam 1s probably caused by shallow bedrock constrictions In the relatively
narrow confines of the valley.

4,18 South of the project, in Deer Valley, the watertable declines rapidly to
depths exceeding 300 feet due to intense ground water development for
agricultural as well as residential and industrial purposes. In 1984, ground
water was measured at a depth of 351 feet (approximate elevation, 1029 feet)
in well (A-4~1) lbaa, approximately one mile south of the dam.

Subsidence

4.19 Surface subsidence and associated earth fissure development have
pccurred in the Phoenix metropolitan area as a result of major ground water
declines. Long-term survey data are not avallable to determine if subsldence
has occurted at the project. However, subsidence has probably been negligible
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due to the relatively shallow depth to bedrock and the lack of any extensive
ground water development and should not pose any future problems for the dam
embankment and appurtenances. The closest occurrences of measured subsidence.
has been in Deer Valley along portions of Beardsley Road west of Interstate
Highway [-17. The maximum amount of subsidence detected between 1967 and 1981
has been 0,45 foot at 83rd. Avenue, approximately 4-~1/2 miles south of the
dam. Subsidence would be expected in this area where the alluvial materials
are much thicker and where ground water declines of up to 300 feet have
occurred in the past 30 to 40 years.

4.20 Earth fissures have not been observed in the project area or in Deer
-Valley. The closest occurrences are about 15 miles to the southwest in the
vicinity of Luke Air Force Base, where 1 to 3 feet of subsidence has been
detected or estimated. : S
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V. FOUNDATIONS
INVESTIGATIONS

5,01 Foundation investigations of the right and left abutment, ocutlet works,
and streambed consisted of geologilc mapping and reconaissance, shallow seismic
refraction surveys, diamond core drilling, bucket-type power auger drilling,:
trenching with a dozer and backhoe, and in-situ density and permeability
testing. Detailed discussions of the foundation investigations are. presented
in the reference listed in paragraph 2.0l.

Dam Foundation

, .
5.02 The investigation of the streambed portion of thé dam foundation
consisted of drilling 8 core holes to depths from 49 to 161 feet, 7 borings
with a bucket-type power auger to depths from 10 to 97 feet and excavating 30
trenches with a backhoe or dozer to depths from 10 to 33 feet. The location
of the core holes are shown on plate 2 and the location of the soils borings
and trenches are shown on plate 3. - The core hole logs and the soil logs of
the borings and trenches are summarized on plates 4 through 7, '

5.03 Twenty-five in—situ density tests were performed in the near surface
embankment foundation materials. Five of the in-situ density tests were
performed using the sand displacement method at depths ranging between 1 and
5 feet while 20 of the in-situ density tests were performed using the large
scale water displacement method at dépths ranging betweeun 5 and 18 feet., The
results of the density tests in the foundation are shown in table 1.

5.04 Permeability tests were conducted in test holes to obtain large scale
field data to determine a representative coefficient of permeability of the
foundation material. The results of the permeability tests in the foundatien
are shown in table 2, ' : o

West Abutment -

5.05. Investigations of the west abutment consisted of drilling 2 diamond core .

holes to depth of 74 to 80 feet. The locations of the core holes are shown on
plate 4 and the logs of the core holes are shown on plate 8.

East Abutment

5.06 Investigation of the east abutment consisted of drilling 2 diamond core

holes to depths of 48 to 77 feet and excavating 2 trenches to depths of 4 to.

5 feet with a dozer. The locations of the core holes are shown on plate 4 and
logs of the core holes are shown on plate 8, "

Outlet Works

5.07 Investigations of the outlet works consisted of drilling 4 diamond core
hales to depths of 24 to 35 feet and excavating 23 trenches with a backhoe or
dozer to depths of 3.5 to 12 feet and conducting one selsmic refraction
survey. The locations of the core holes, test trenches, and selsmlc
refraction survey are shown on plate 9 and the logs of the core holes and test
trenches are shown on plates 10 through l4. '
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‘Dike No. 1 Foundation

5.08 The investigation of the foundation of dike no. 1 consisted of drilling
5 borings with a bucket-type power auger to depths of 9.5 to 25 feet and
excavating 7 trenches with a backhoe or dozer to depths of 1 to 9.5 feet and
conducting eight seismic refraction surveys. The location of the borings,
trenches and seismic refraction surveys are shown on plate 15, The soil logs
of the borings and trenches are summarized on plate l6. ' :

Dike No. 2 Foundation

5.09 The investigation ‘of the foundation of dike no. 2, consisted of drilling
3 diamond core holes and conducting 3 seismic refraction surveys.; These

investigations were initially performed to investigate an alternative spillway .
site. The location and logs of the diamond core holes are shown on plate 17.

FOUNDATION TREATMENT
General

5.10 Discussion of the foundation treatment is divided into 3 segments. The
dam foundation from station 13400 to 31+90, the west abutment from station
31+90 to 33427, and the east abutment from station 10400 to 13+00 see plate
18. The construction sequence, geology, excavation, grouting, and clearing of
the left and right abutments and the portions of the dam foundation founded in
rotlt (station 13400 to 21406 adnd station 29464 to 31+90} are diecussed in niore
detail in the foundation report referenced in paragraph 2,04, :

Dam Foundatilion
5.11 Streambed Materials., . Foundation materials encountered in construction

during foundation and core trench excavation are the same as anticipated
during design.

5.12 - The foundation materials consist of layered homogeneous alluvial soils
extending to a depth of maximum 136 feet. Interpretation of the data
contained on the 'soil légs and visual examination of the sides of the dozer
trenchés excavated in the dam foundation indicate that there are three
distinet soil . layers in the dam foundation above bedrock.

5.13 The top soil layer; designated stratum A varies in thickness from 2 to-
9 feet. It consists mostly of silty sand.-

5.14. The middle soil'layer, designated stratum B, varies in thickness from .
6 to 10 feet. It consists mostly of sandy gravels. The gradational range of
stratum B is shown 1in figure i.

5,13 The bottom soil layer, designated stratum C, extends from stratum B down
to bedrock. It consists mostly of cemented sandy gravels. The gradational
range and plasticity chart of stratum C is shown in figure 2.
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5.16 The foundation treatment consisted of. excavatlng the near surface silty

sands, caliche, and sandy gravels down to bedrock or elevation 1380 NGVD from ‘
‘station 13+00 to 31+90. A core trench was excavated beneath the core and ' . '
transition zones. The core trench was excavated down to bedrock between

stations 13+00 and 21406 and stations 29+64 to 31490 and to elevation 1365

NGVD between stations 21+23 and 29+00, The actual depth of foundatlon and

core trench excavatlon is shown in red on plate '18.

5.17 .Initially only the central portion of the foundation and the core trench
down to bedrock or elevation 1365 NGVD were excavated as shown on plate 18.
The excavation was accomplished with two push dozers and scrapers (photos 12,
13, 14, and 15). A tracked backhoe and end dumps were used to excavate the
stage I core trench from station 29+10 to 31+72 to preclude degradatlon of the
highly fracturer andesite bedrock and the core trench from station 13+00 to.
16+90 . to preclude degradation of the hlghly fractured and weathered granitic
bedrock (photos 16 and 17).

5.18 After inspecting the core trench bottom, benches, and sidewall for

unsuitable materials and to ensure that the embankment materials and the

foundation materials satisfied filter criteria, Corps personnel approved

sections of the core trench for fill placement. When the approved section was

in alluvium the surface was scarified to a depth of 6 inches and compacted

with 8 passes of a 50~ton articulating rubber tired roller (phota 18).

Density tests using large-scale water displacement method were .performed in

the core trench bottom and on the benches to determine the in-place dry

density. The results of the density tests are shown in table 3 and the _
gradatlon of the materials in figure 3: L . .

5.19 After a aect1on of core trench was. approved and accepted, Bu1tab1e
materials from the foundation excavation satisfying core requirements were
placed in the core zone of the core trench. Suitable materials from either
borrow area No. 3 or the foundation excavation were processed for placement in
the transition zones, The locations of the borrow areas are shown on plate 19.
5.20 After a section of the foundation was excavated, Corps personnel
inspected that section of the foundation for unsuitable materials and to
ensure that embankment materials and the foundation materials satisfied filter
eriteria. Upon approval that section of the foundation was ready for fill
placement. When the approved section was not in bedrock it was scarified to a .
depth of 6 inches and compacted with 8 passes of a 50-ton articulating rubber
tired roller. Den31ty tests using a large~scale water displacement method
were performeéd in the foundation and to determine the in-place dry demsity.

The results of the density tests are shown in table 4 and the gradat1on of the
materials in figure 4. : .

5.21 West Abutment. The west abutment of the dam is located bn'the east
slope of the West Wing Mountains. The abutment consists of volcanics composed
mainly of andesite.

5.22 Typlcally the west abutment was prepared in three phases. The first
phase "consisted of excavatlng the materials within the core~transition contact
zone to depths of 3 feet using a dozer with rippers (photo 19). The second
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phase, the surface prepartation, was the most sensitive phase., It consisted
of cleaning the core-transition contact zone to.a suitable foundation (photos
20 and 21). The third phase consisted of stripping one foot of the surface
materials within the pervious shell contact zones.

5.23 East Abutment. The east abutment of the dam is founded on the west
slope of Keefer Hill., The abutment consists of granitic rock.

5,24 The east abutment was, also, prepared in three phases. The first phase
consisted of stripping the surface materials to a maximum depth of 1 to & feet
using a dozer with rippers. The second phase consisted of excavating :
materials within the core-transition contact zone to a maximum of 14 feet

using tracked backhoe (photos 22, 23, and 24). The third phase, the surface
preparation, was the most sensitive phase. It consisted of cleaning the core-
transition’contact zone to a suitable foundation (photbs 25 and 26).

5.25 Treatment of the abutments and rock exposed in the core trench, after
cleaning, consisted of subsurface grouting and final surface preparation.
Subsurface grouting, consisting of a single line grout with a 10~foot primary
hole spacing curtain along the core contact centerline, was placed by
subcontractor W.G. Jaques Company of Des Moines, Towa from January to March
1984. The grouting plan and profile are shown om plates 20 through 22,

5.26 Final surface preparation of the abutment foundaton and rock exposed in
the core trench, beneath the transition zones, consisted of removing loose
materials by hand and minimal air blasting. Surface preparation, bensgath the
core zone, consisted of 1ntensive air blasting and placement of dental '
concrete (photo 27). ' :

5.27 The rock surfaces to receive core materials was treated with dental
concrete which was placed in larger depressions and low areas to provide a
uniform surface for embankment material placement and compaction, and also to
protect area of highly fracturéd bedrock. The dental concrete consisted of
low slump, 3/4~inch aggregate, 1000 pounds per square inch concrete. Cleaned
surfaces were wetted, with water, prior to placement of dental concrete. The
dental concrete was usually placed with a crane hoisted bucket. After the -
concrete had set; the edges were trimmed to avoid porous feathered edges. To
consolidate and ensure bonding with the foundation, the concreté was carefully'
vibrated in place.

Dike No. 1

5.28 The dike no. 1 foundation materials consist of non-homogeneous alluvial
solls and andesite-bedrock. There are two distinct layers in the upper 25
feet. The top layer is sandy clay that varies between 0.5 and 2 feet in
thickness. The bottom layer, which extends down to at least 25 feet below
original ground surface, 1s a caliche cemented sandy gravel.

5.29 The foundation excavation consisted.of removing the sandy clay down to .
the caliche and ripping 2 feet of cdliche cemented sand from beneath the -
upstream transition and pervious shell. The sandy clays were excavated with
an elevating scraper while the caliche was ripped and then excavated with two
push dozers and scrapers. The depth of the foundation excavation 1s shown on
plates 23 through 25.
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5,30 After completion of the foundation excavation, an exploration trench was

excavated beneath the core zone to a depth of approximately 5 feet as shown in

red on plates 23 through 25. -The exploration trench was ripped and then .
excavated with two push dozers and scrapers (photos 28, 29, 30, and 3l).

Typical materials encountered consisted. of caliche cemented sandy gravel and

andesite bedrock {photos 32 and 33).

5.31 After inspecting the foundation exploration trench bottom and silde-walls
to ensure compatabllity of the embankment material with the foundation
materials, Corps personnel approved sections of the dike foundation for £111
placement. When the sectlon approved was not in bedrock it was scarified,
wetted, and proof-rolled before embankment materials were placed.

5.32 South Abutment. The south abﬁtment of dike no. 1 18 founded on the
north slope of the West Wing Mountainas., The abutment consists of volcanics

composed of andesite rock.

5.33 In general the excavation of the south abutment was accomplished in two
phases, The first phase consisted of excavating the surface materials to
depths of 4 feet using a dozer with rippers. The second phase consisted of
cleaning the core contact zone to a suitable foundation. The construction
sequence, geology, and excavation are discussed in more detail in the
foundation report referenced in paragraph 2.04,

5,34 Dental concrete was placed within the core contact zone beﬁween stations
78465 and 84+15.,

Dike No. 2. | - | | | o ®

5.35 The dike no. 2 foundation materisls consist of a 0- to 6~foot layer of
alluvial soils composed of silty sandy gravel overlylng hard, highly
fractured, soft weathered granitic bedrock.

5,36 The foundation treatment consisted of excavating the upper l-foot of
material, The silty sandy gravels and soft weathered bedrock were excavated
with a dozer. The extent of the foundation excavation is shown on plate 26

(photo 34).

5,37 After inspection and approval of the foundation by Corps personnel, the
area was scarified to a depth of 6 inches, wetted, and proof rolled with 8.
passes of a 50-ton articulating rubber tired roller (photo 18).




"VI. EMBANKMENTS
FEATURES
Main Embankment

6.01 The embankment is a compacted, zoned earthfill structure composed of
pervious shell zones, transition zones, a central core, and a horizontal toe
drain from station 19+00 to 31+00. The upstream slope is 1,0V on 2,5H and is |
protected by a 12 to 24-inch thick layer of type I stone. The downstream
slope is 1.0V on 2.0H and is covered by a 12- -inch thick layer of type III
stone. The embankment plan, profile, and cross sections are presented on
plates 18 and 27 through 3l.

6.02 The embankment was constructed in three stages. Stage 1l consisted of
foundation and core trench excavation from station 26+50 to 31490, west
abutment excavation from station 31+90 to 33#27, foundation preparation and
treatment within the core-transition contact zone of the west abutment and
rock exposed in the core trench from station 29+64 to 31490, and constructing
the embankment to elevation 1380 from station 26+90 to 314+90. Stage 2
~consisted of east abutment excavation from station 10400 to 13400, foundation,
and core trench excavation from station 13400 to 26+50, treatment within the
core-transition contact zone of the east abutment and rock exposed in the core
trench from station 13+00 to 21400, and constructing the embankment to
elevation 1380 at station 28+90 to crest elevation at station 23+30 and to~
crest elevation from station 10400 to 23+30. Stage 3 consisted of
constructing the embankment to crest elevation from station 23430 to 33427 and
treatment within the core-transition contact' zone of,the west abutment.

Dike No..l

6.03 Dike no. 1 is a compacted, zoned earthfill structure composed of
pervious shell zones, transition zones, and a central core., The upstream
slope is 1.0V on 2,5H and is protected by a 12 to 24~inch thick layer of type
I stone. The downstream slope is 1.0V on 2.0H and is covered by a 12-inch
thick layer of type IIL stone. The embankment plan, profile, and cross
sectlons are presented on plates 23 through 25 and 32. '

Dike No. 2

6. 04 Dike no, 2 is a compacted earthfill structure composed of pervious shell
material. The upstream slope is I, OV on'6.0H while the downstream slope is
1.0V on 2.0H and 1is covered by 12 inches of type IIL stone. The embankment
plan, profile, and cross sections are presented on plate 26.

MATERIALS

6.05 Core materials meeting specification requirements were obtained by
blending the near surface materials of borrow area 1 to a depth of
approximately 4 feet, borrow area 2 to a depth.of approximately 6 feet, borrow
area 3 to a depth of approximately 3 feet, and from material obtained from
foundation excavation. The location of the borrow areas is shown on _plate 19
and the gradation of the as~placed core materials is. shown on plate 33,
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6.06 Transition materlals meeting specification requirements were obtained by
grading pervious shell materials obtained from beneath the core materials of
borrow area 3, The location of borrow area 3 is shown on plate 19 and the
gradation of the as~placed transition materials is shown on plate 37,

6.07 Pervious shell materials meeting specification requirements were
obtained from beneath the core materials of borrow area 3. The location of
borrow are 3 is shown on plate 19 and the gradation of the as-placed pervious .
ghell material is shown on plate 40.:

6.08 Gravel drain materials were obtained by crushing and grading pervious
shell materials (photo 24). Gradations of the as-placed gravel drain
materials are shown on plate 43,

6.09 Type I stone was obtained from the oversize materials developed during
grading of the pervious shell materials to produce transition, gravel drain,
and type III stone.

6,10 Type 1II stone was obtained by crushing and grading pervious shell
materials (photo 35). . .

6.11 Topsoil £fill was selected from the near gurface soll during the
foundation stripping of dike no. 1.

6,12 Landscape stone was obtained from spillway excavation.

6.13 Desert grével was obtained from offéite sources.
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_VII. EMBANKMENT QUALITY CONTROL, QUALITY ASSURANCE, AND RECORD TESTING
GENERAL ' .

7.01 Contrator quelity control and Government quality assurance testing of
the embankment fill was performed to ensure quality work and to check
conformance of the placed materials with contract sp601flcat10ns. These
activities involved the combined efforts of the Contractor's Quality Control
personnel, and the Corps of Englneers inspectors and laboratory personnel.

" The results of these activities assured that ‘materials were ‘placed within
specified gradations and moisture contents, and that design densities were
being obtained by the specified procedural compaction methods. Corps of
Engineers personnel periodically obtained both disturbed and undisturbed
record samples to establish the consclidation, permeab111ty and shear strength
parameters of the as-built embankment materials in order to verlfy adopted
design parameters.

CONTRACTOR QUALITY CONTROL (CQC)

7.02 Comntract provisions required the'contractdrrtq-ehsure embankment
quality. Accordingly, a Quality Control program was established by the
contractor. The following items, pertalnlng to the embankment, were performed
by the contractor:

a. Reviewed contract requirements, checked worksite for readiness and
checked that lines and grades had been established. ' SR

b. Checked for compliance with contract spec1£1cat10ns and that requxred
testing procedures were being followed.

(1) Continuously monitored embankmeﬁt fill operation.

- (2) Established necessary moisture-density relationships for contractor
information and use.

(3) Performed field density tests (ASTM D 1556) to determine degree of
compaction per ASTM D 698 for backfills or ASTM D 1557 for roadfills where
end*product was spec1£1ed. ,

(4) Performed gradat1on testing on embankment materials per ASTM D 422.

(5) Performed quality tests on stone protectxon mater1als per: ASTM C 88,
C 127, ¢ 136, C 131, and C. 535. : : :

(6) Supervised the installation-of,speeified iﬁstrumentation.
(7) Prepared daily quality contfol'reports which listed aetiﬁities,

described quality control surveillance activities and 1nstruct10n, ‘summar ized
material quantities and 1lsted all test results,. '
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CORPS OF ENGINEERS QUALITY ASSURANCE_&QA)
GENERAL

7.03: Several inspectors provided continuous monitoring of embankment £ill -
operations. In addition, Corps of Engineers on site Soils Laboratory personnel
perférmed QA tests which consisted of field density, placement moilsture
contents, gradations moisture~density relationships, and vibratory maximum-
minimum density tests. The Geotechnical Branch provided an embankment

engineer and a project geologist responsible for technical supervision of
construction.

_ Field Density Tasts

7 04 In-place density tests on core and transition material were performed in
accordance with ASTM Standard D 1556, "Density of Soil in Place by the
Sandcone Method"™. In place density tests on pervious shell, gravel drain, and
main embankment foundation materials were performed using a large-scale water
displacement method, See Appendix I,

Molsture Content Tests :

7.05 A laboratory moisture determination was. made in accordance. with ASTM. D
2216 for each field density test. Visual assessment and microwave oven
results were used for rapid determination of moisture content and checked with
standard oven drying test results.

Gradation Tests

7,06 Gradation tests were performed in accordance with ASTM D 422 on material
‘oollected from each density test, In additon, numerous gradation tests were
performed on representative samples of the gravel drain, and slope protection
materials to verify compliance with specifications.

Moisture Density Tests

7.07- Moisture-~density relationships for the core materials were determined by
ASTM D 698. Moisture-density relationships for the pervious shell and
trangition materials were determined using a compaction test method comparable
to ASTM D 698 in that the compactive effort applied is 12,300 foot pounds per
cubile foot and the equipment has been devised to maintain the ratios between
the mold diameter, rammer diameter, and maximum particle glze. A family of
compaction curves for the pervious shell, transition, and core materials were
“developed prior to the start of f111 placement. :

7. 08 During construction a one—point compaction test was performed on the
gample obtained with each in-place density test. The percent maximum dry
density was then interpolated from the family of compaction curves for the
material. For approximately every five in-place density tests on a material
type, a five-point compaction test was performed to augment the family of
curves for that material.




Relative Density Tests

7.09 A small number of relative density tests were performed on the pervious
shell, transition, and gravel drain material in accordance with ASTM Standard
D 2049 "Relative Density of Cohesionless Scil". These tests were performed
near the beginning of the placement to ensure that the specified procedural:
placement of these materials was yielding acceptable densities.,

Record Sampling and Testing

7. 10 Record samples (photo 36) of 'the as~built embankment were. periodically
obtained by Corps of Engineer personnel. These samples, both disturbed and
undisturbed, were obtained at strategic locations predetermined by design
personnel. The samples were shipped to the SPD Laboratory for record testing
in order to determine the material properties of the as-built embankment. - The
. testing program included classification, compaction, triaxial shear,

permeability, and consolidation. Two field dengity determinations were made
above and below each core record sample location.
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VIII. CONSTRUCTION PROCEDURES
CORE 'MATERIALS ' | - - | .

8.0L. Moisture was introduced into the core materials prior to excavation by
prewetting the borrow area with a sprinkler system (photo 37). Core materials
were excavated and hauled with two push dozers and scrapers or a front end
loader and end dump trucks. (Photos 38 and 39.) The surface of the
 preceeding lift was scarified with the rippers attached to a motor grader to a
depth of 6 inches prior to placement of the next lift. The materials were
spread on grade in 12-inch lifts with a motor grader or a dozer. When the
core materials had dried back, a 10,000-gallon water pull truck was used to
add water either prior to the compaction of the 1ift or prior to placement of
the next 1ift. Compaction was accomplished with 8 passes of a towed, double
drum tamping roller. The drums were 5-foot in diameter and 5-foot wide and
were-ballasted to 20,000 pounds (photo 40) ' :

8.02° Because the contractor did not use the same towed, double drum tamping
roller to construct the embankments as he had used in the demonstration and

. verification fills, the contractor was required to compact the core materials
" with 8 passes of a towed, double drum tamping roller as specified.

8.03 Core materials were placed wet of bptimum at the rock-core contacts

(photo 41). The purpose of placing the wetter core materlals was to insure
bonding between the rock and the core materials and to maximize the filling of
voids and cracks in the rock with core materials, Loose material was removed
from the treated rock surface 5 to 8 feet ahead of core placement by air hoses
(photo 42). The cleaned and treated rock surface was throughly wetted prior - -
to the placement of core materials, The initial 1ifts were placed in 6 to : .
12-ipch thickness with a front end loader (photos 43 and 44),  Compaction was
accomplished by 8-wheel passes of the front end loader with a loaded bucket.
Rubber tired wheel rolling was used to prevent damage to the treated abutment
surface by the tamping roller, ' The compacted surface was scarified by back
dragging the bucket teeth prior to placing a new lift, The core materials

were placed against each abutment at a slope of approximately 1V on 4H (photo .
45), FEstablishment of these ramps allowed the tamping roller to compact

. closer to the abutment since the rock surface was protected from the tamping

roller by a layer of core material. Compaction with a tamping roller was
initiated when a sufficient thickness of material covered the ebutment.

TRANSITION MATERIALS

8.04 Transition materials were either excavated with a front end loader,

‘processed through a screening plant, and loaded directly into bottom dump

. trucks or excavated with a front end loader,. loaded directly into bottom dump -

‘trucks (photo 46), and processed on grade by a motot grader with a’'blade ~

modified to remove the ‘6vdrsizé material (photo 47). 'The compacted gurface of

the preceding 1ift was scarified to a depth of 6 inches prior to placement of

the next lift with the rippers on a motor grader. The materials were spread

in 12-inch lifts by a motor grader or a dozer. Each lift was compacted by

 four passes of an steel drum vibratory roller which weighed 30,640 pounds and

produced 69,160 pounds of dynamic force and drum width of 84 irnches wide or

- four' passes of an steel drum vibratory roller which weighed 37,700 pounds and : _
produced 83,500 pounde of dynamic force and drum width of 100 inches (photo 46) ' . L
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- 8.05  No speclal procedures wer¢ used - in placing and compacting transition
materials at the rock contacts. Nested cobbles at the rock contacts were
. removed prlor to compaction of the lift.

PERVIOUS SHELL MATERIALS

- 8.06 Pervious shell materlals were excavated and hauled with two push dozers
and scrapers or with a front end loader and dump trucks. The compacted '
surface of the preceding 11fF was scarified to a depth of 6 inches prior to
placement of the next lift with the rippers on a motor grader (photo 46). The.
materials were spread in 24-inch lifts by a motor grader or dozer (photo

48). ‘Each lift was compacted by Eour passes of a steel drum vibratory roller. -

8.07 No SpEClal procedures were used in placing and compacting pervious shell.
‘materials at the rock contacts. Nested cobbles at the rock. contacts were
. removed prior to compaction of the 11ft.

GRAVEL DRAIN

8. 08 Gravel drain materzal for the downstream horizontal ‘toe drain was
obtained by crushing and grading pervxous shell materials (photo 35). The
materials produced were stockpiled prior to placement. The gravel drain
materials were placed with end dump trucks, spread with a rubber tired dozer
_and compacted by 8 controlled passes of the rubber tired dozer in order to
minimize particle- crush1ng.. -

TYPE 1 STONE

8 09 Type I stone was obta;ned uslng a screening plant to process the
over91ze, from the pervious shell material, developed during the production of
transition, gravel drain and type III stone. Type I stone was placed on grade

with a tracked backhoe (photos 55 and 56) ‘and 150~ton crane with a BG blade.

TYPE ITI STONE

8.10 Type IIIl stone was obtained by crushing and grading pervious shell
material (photo 35). The type III stone was stockpiled prior to placement.
The type III stone was placed on grade with a tracked backhoe and a 150-ton .
crane with a BG blade. :

SPILLWAY

8.11 Excavation of the sp111way is dlscussed in detail in the foundatlon
report referenced in paragraph 2.04. The spillway excavation, in general
consisted of drilling explosive charge holes, blasting, and excavating. .
Excavation and hauling of the loosened rock was accomplished with push dozers
and ‘scrapers or with front end loader and end dump trucks. The excavated
materials were stockpiled upstream of the right abutment and placed in the
dowvnstream pervious shell. The spillway walls were trimmed with a slope board -
attached to a dozer. The slope trimming was conducted to remove. overhangs,
_loose materxal, and dress up the slopes.
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QUTLET

-8;12{_Excavation and cleaning of the outlet is discussed in detail in :
reference cited in paragraph 2,04. The following is a brief description. of .
the construction procedures of the outlet. The ocutlet treach was ripped with
a dozer (photo 49) and excavated with push dozers and scrapers while the
energy dissapator was excavated.by drilling explosive charge holes, blasting,
and excavating. Excavation of the loosened rock was accomplished with a
tracked backhoe. The methods and procedures used to clean the cutlet trench
were similar to those used for the abutment.:

8.13 . A concrete plug or.1V on lH concrete fillet was constructed within the
core zone on both sides of the outlet conduit from the surface of rock to the
top of the conduit to preclude seepage paths along the outlet trench and to
minimize differential settlements {photos 50, 51, 52, and 53)., The concrete
plug was not constructed as designed due to the greater depth of excavation in
the adjacent core trench. A low slump, 3/4-inch aggregate mix was placed with
a concrete bucket and crane. The low slump allowed the concrete to be placed
on the 1V on lH slope without forms. The outlet conduit and rock contact
zones were prewetted before the concrete was placed and the concrete was
vibrated with emphasis where the conctete contacted the outlet.conduit and
rock.

8.14 The outlet conduit and concrete plug (fillet) were treated as abutments
within the core zone. Loose material was removed from the surface of the
concrete by air hoses. The cleaned surface of the concrete was thoroughly
wetted prior to the placement of core materials. The initial 1lifts were

placed with a front end loader and were placed wet of optimum in 6 to 12

inches thick lifts. Compaction was accomplished by 8 wheel passes of the : . .
front end loader with a loaded bucket. Wheel rolling was used to prevent . :
damage to thd surface of the concrete. The compacted surface was scarified by
back dragging the bucket teeth prior to. placing a new lift, Compaction with a
tamping roller was initiated when a sufficient thicknegs of material covered

the concrete plug or conduit.

8.15 Backfill and fill adjacent to the conduit placed outside of the core
zone' consisted of transition materials. The materlals within 2 feet of the
conduit were placed in 4~inch lifts and compacted with hand held power tampers
and hand operated vibrating tollers to at least 95 percent maximum densgity as

" determined by AST™M D 698. Before each 11ft was placed the preceeding lift was

scarified by a small lawn tractor equipped with a rake. Also before each 1lift
was compacted the 1i1ft was processed to remove the plus 3-inch material which

‘was in contact with the conduit. Nested gravels in point contact along the
conduit were also removed. : : '

FOUNDATION DEPRESSION

8.16 A 12 to l4-foot depression was excavated by a tracked backhoe in the
soft weathered diorite and intrusive rock during excavation of the core
trench, The depression was located betwaen station 14+85 and 15+25 and
between 5 and 35 feet upstream of the centerline of the dam,




8.17 Material. for backfill of the depression consisted of core materials..
Loose material was removed from the sides and bottom of the depression by air

hoses, brooms, shovels, and buckets. The cleaned surfaces of the depression '
were throughly wetted prior to the placement of core materials. The core

materials were wet of optimum, placed in 4~inch lifts, and compacted with hand
held power tampers to at least 95 percent maximum density as determined by -
ASTM D 698, Each 1ift was scarified before the next 1ift was placed (photo

54).
ESTHETIC TREATMENT .

8.18 Topsoil £fiil, desert,varnished.landscape stone, and desert gravel were
placed over the type III stone on the downstream slopes of the dam and dike
no. 1. The purpose of the esthetic treatment was to visually integrate the
embankment into the gurrounding terrain. The 150~ton crane with a BG blade
and a tracked backhoe were used to place the topsoil, landscape stone, and
desert gravel (photos 55 and 56). :
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IX, MATERIAL PROPERTIES

GENERAL - | o . : .
9.0l As required by ER 1110-2-1925, Field Control Data for Earth and-

Rockfill Dams,™ field control results were summarized by the Resident Engineer

staff and periodically transmitted to Englneering Division during active

construction periods. These reports, along with the Report of Soil Tests on
the New River Dam record samples, yielded the following results: '

CORE MATERIALS

Field Control Results

9. 02 Final statiatical summaries of field control test results on the cotre
material are presented graphically on plate 33. The monthly field control and -
placement data obtained as part of the QA program, are shown on plate 34. A
plan and profile of the field control test locations are shown on plate 35.

.. a.  Molsture-Compaction Trends. Project specifications required the

placement moisture content of the core material to be within 3 percent below

to 3.percent above the optimum moisture content, and that the material be

compacted by 8 passes of a roller., Design required the material be.compacted

to not less than 95 percent of maximum dry density as determined by ASTM D 698,

The field control test results indicate that core fill was generally placed

slightly dry of optimum with a mean of 0,2 below optimum moisture content. The

plot of placement moisture content for the core material indicates slightly o
drier placement during the late spring and summer months. An upward trend in ' o .
placement moisture is observed during the autumn months through the end of the .

project, This 1s attributed to the cooler temperatures. Results of field .

‘density tests indicate that the core materials were compacted to an average of

101.1 percent of maximum dry density (ASTM D—698) with an average dry density

at 122.2 pef. ‘ .

b. Gradation. Specifications required the core material to have a
minimum of 20 percent by weight passing the No. 200 sieve. Results of fileld
conttol tests indicate that none of the tests had less than 22 percent passing
the No. 200 sieve, while 10 percent of the tests had more than 52 percent :
. passing the No. 200 sieve, The fines content anticipated during design had a

‘median of 35 percent by weight passing the No. 200 sleve, while the field
‘control results had an medlan of 39 percent by weight passing the No. 200
gleve.

Record Test Results

9,04 Test results performed by the SPD Laboratory on tecord samples of the
core material are summarized on plate 36.

a. Permeability.. Permeability tests were performed in hoth the
horizontal and vertical directions on samples from three undisturbed core
material record samples. The results are shown on plate 36. The horizontal

permeabilities ranged from 0.011 to 0.058 feet per day (fpd) and the vertical
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permeabilities ranged from 0.012 to 0.06 fpd. Both the maximum horizountal and
vertical permeabilities were lower than the de51gn permeab111tzes of 1.5 and
0.3 fpd, respectively.

b. Shear Strength. Core material shear strengths were determlned for un- .. .
disturbed record samples using triaxial compression tests in accordance with the
procedures described in EM 1110-2-1906,"Laboratory Soil Testing," 30 November
1970. The total. strength was not determined under the unconsolidated
undrained condition (Q-type) because the tests performed for the. General
Design Memorandum, which is referenced in paragraph 2.01, 1nd1cated that the
design strength determined from unconsolidated-undrained condition (Q-type)
was higher than the design strength determined from the consolidatedfundrained_
condition (R-type). This occurs because samples tested in the unconsolidated-~
undrained condition are not back pressure saturated and therefore developed
lower pore-pressures than similar samples tested in the consolidated-undrained
condition which are back pressure saturated. Both the total and effective
strengths were determined under consolidated-undrained conditions with pore-
pressures measured and recorded. The as-built strengths were higher than the
selected design strengths, The as-built "R" strength had an angle of internal
friction of 16 degrees and a cohesion of 980 pounds per square foot (psf).

This strength was higher than the design angle of internal frictionm of 12
degrees and a cohesion of 600 psf. The as-built effective "S" strength had an
angle of internal friction of 34 degrees., This strength was highér than the
design angle of internal friction of 32 degrees. . The selection of the

strength parameters is based on the guidelines outlined in Section 9 of EM
1110-2-1902, Stability of Earth and Rockfill Dams, 1 April 1970,

‘c. Consolidation. Consolidation tests were performed on undisturbed -
record samples obtained from the core zone of the embankment., The results of
thesé tests are shown graphically on plate 36, in terms of void ratio (e)
versus pressure (log P) curves. The record samples had consolidation curves
similar to those used in design. The initial void ratlo of the und1sturbed
record samples varied from g. 38 to 0. 45.

IRANSITION MATERIALS
Field Control Results

9,05 Final statistical summaries of field control test results on the
transition material are presented graphically on plate 37. The monthly field
control and placement data obtained as part of the QA program, are shown on -
plate 38. A plan and prof11e of the f1e1d control test Iocatlcns are showu on
plate 35. :

a. Moisture-Compaction Trends. Specxflcatlons had no requlrement on the
placement moisture content of the transition material. Design required the
material be compacted to not -less than 80 percent relative density and the -
average compaction be at least 85 percent relative density as determined by
ASTM D 2049. Studies performed during placement of the verification and -
demonstration fill indicated that in order to achieve 85 percent relative -
density the materials had to be compacted to 98 percent of the maximum. den31ty
as determlned by a compactlon test equivalent to ASTM D 698.
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The mean placement noisture content was 3.4 percent. The materials were
significantly drier during the dry, hot Summer months. Field density tests
show the transition material is compacted to an average of 99.4 percent of -
maximum dry density with an average dry dens1ty of 136.5 pcf.- Appendix II
d1scusses the method used to correct for oversize. ' S

"b. Gradation. Specifications requ1red the transition materLaI be

o processed perv1oua shell material,:

Record Test Results

9.06 Test results performed by the SPD. Laboratory on remolded record samples
of the transition material are shown on plate 39. At least 75 percent of the
field dry densities were denser than 132 pcf; therefore, the record samples
were remolded to 132 pcf for permeability and shear tests. '

a. Permehblllﬁy. Results of the record permeability tests on the
transition material ranged from 0.56 to 1.2 fpd with an average value of 1 fpd.
This is lower than the 20 fpd assumed in design.

. b, S8hear Strength. Transltlon mater1a1 shear strengths were determlned
for remolded record samples using triaxial compression tests. Strengths were
determined under consolidated undrained conditions with pore pressures megsured
and recorded (R-type). The as-built strengths were higher than the assumed
design strengths. The as-built "R" strength had an angle of internal friction
of 27 degrees and a cohesion of 1000 psf. The selected design "R" strength had
an angle of internal friction of 23 degrees and a cohesion of 930 psf. The as~
built effective "8" strength had an angle of internal friction of 40 degrees.
This was slightly higher than the design angle of intermal friction of
39 degrees. The selection of the strength parameters is based on the
guidelines outlined in section 9 of EM 1110-2-1902, Stablllty of Earth and
Rockfill Dams, 1 April 1970. : .

PERVIOUS SHELL MATERIALS

Field Control Results

9.07 Final statistical summaries of field comtrol test resylts on the. pervious
shell material are presented graphically on plate 40.. The monthly field
‘control and placement data obtaiped as part of the QA program, are shown on
plate 41. A plan and profile of field test locations are shown on plate 35,

a. Moisture—Compaction Trend. Spacifications had no requirement on the

placement moisture ¢ontent of the pervious shell material. Design required the

material be compacted to not less than B0 percent relative density and the
average compaction be at least 85 percent relative density as ‘determined by
ASTM D 2049. Studies performed during the verification and demonstration fill,
indicated that in order to achieve 85 percent relative density the materials
‘had to be compacted to 98 percent of the maximum density as determined by a
eompact1on test equivalent to ASTM D 698.
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The mean placement moisture content was 2.8 percent. The materials were
significantly drier during the dry, hot summer months. Field density tests
show the pervious shell material was compacted to an average of 103.1 percent
of maximum dry density with an average dry density of 144.6 pcf, Appendix I1I
discusses the method used to correct for oversize. : o

b. Gradation. Specifications required the pervious shell material to
have no more than 10 percent by weight passing the No. 200 sieve. Field
control test results indicate that less than 12 percent of the fests had more
than 10 percent passing Noy 200 sieve. The average fines content for the '
pervious shell zones was 6 percent.

Record Test Results

9.08 Test results performed by the SPD Laboratory on yemolded record samples

of the pervious shell material are shown on plate 42. When corrected for =
oversize, see Appendix II, the matrix of at least 75 percent of the field dry

densities were demser than 132 pcf; therefore the record samples were remolded
to 132 pcf for permeability and shear tests. :

a. Permeability. Results of record pérmeability test on the pervious
shell materials ranged from 7 to 46 fpd with an average value of 35 fpd. This
is higher than the 20 fpd selected in design. '

b. Shear Strength. Pervious shell shear strengths were determined for
remolded record samples using triaxial compression tests. Strengths were
determined under consolidated undrained conditions with pore-pressures _
‘measured -and recorded (R-type). The as-built strengths are higher than the
selected design strengths. The as-built "R" strength has an angle of internal
friction of 27 degrees and a cohesion of 1000 psf. The selected design "R"
strength has an angle of internal friction of 23 degrees and a cohension of
930 psf. The as-built effective "S" strength has an angle of internal
friction of 40 degrees. This is slightly higher than the design angle of
internal friction of 39 degrees. The selection of the strength parameters is
based on the guidelines outlined in Section 9 of EM 1110 2~ 1902 St&blllty of
Earth ‘and Rockf111 Dams, 1 Apr11 1970, :

GRAVEL DRAIN MATERIAL
Field'Contrel'Resultse

9.09 a. Density. Specifications required the gravel drain material be
compacted to not less than 85 percent of relative density as determined by
ASTM D 2049. Field dry demsity tests show the gravel drain material is
compacted to an average of 102 percent of relative den31ty w1th an average dry
density of 109 pcf. : : :

b. Gradat1on. A final statlstlcal ana1y81s of field control gradatlon
test results on gravel grain materlal is .summarized on plate 43. -
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Record Teet Resulte

9. 10 Test resulte on remolded record test samples of the gravel drain
‘material are shown on plate 43, The samples were remolded to 109 pcf.

a. Permeability., Results of the record permeability tests on the gravel

drain material ranged from 1000 to 1800 f£pd with an average value of 1500 .
fpd, This is lower than the 7000 fpd selected in design. -

b. Shear Strength. Gravel drain material shear-strengthe'were determined
for remolded record samples using triaxial compression tests., .Strengths were
determined under consolidated drain conditions (S-type). The as-built “S"
strength has an angle of internal friction of 40 degrees. This is higher than
the selected design angle of internal friction of 35 degrees. The selection
of the strength parameters is based on the guidelines outlined in Section 9
EM 1110-2-1902, Stability of Earth and Rockfill Dams, 1 April 1970, .

c¢. Rock Quality Tests. The results of L.A. Rattler, specific gravity,
and sulfate soundness tests are summarized in table 5, The test results
indicate that the materials meet speclfication requirements.,

INFILLING MATERIAL

9.11 An inspection of the core trench surface, following the completion of
stage I excavation, revealed the presence of a pervasive green clay infilling
material along predominantly high angle joint planes in the andesite

bedrock. The infilling material was restricted to the core trench between
station 29+64 at the edge of bedrock excavation and approximately station
31470 near the base of the right abutment slope, Prior to foundation
praparation, samples of the green clay infilling material were obtained and
gent to the SPD and ERTEC laboratories for testing. Due to the small size of
the samplés, only dispersion and classification tests were performed. The
results are enclosed as attachments ! and 2, '

Classification
9,12 The abutment infill material classifies as a plastic clay (CH).
Dispersion '

9,13 Dispersion tests 1ndieate the infill materials is nonﬂispereive.
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X. EMBANKMENT ANALYSIS
SLOPE STABILITY

10.01 The results of tests performed on record samples indicate that the
permeability of the ag-constructed pervious shell material is higher than the
selected design permeability and that the shear strength of the as-constructed -
embankment materials are higher than the design shear strengths. Therefore,
the upstream shell will drain faster during drawdown and the slope stability
safety factors of the as-constructed embankment slopes will exceed the
original design safety factors. The stability of the embankment glopes was
not reanalyzed. The design values are summarized in table 6.‘33ng

SETTLEMENT

10.02 The results of the consolidation tests on record samples from the core
materials of the as—constructed embankment indicate na significant variation
in the e versus log p curves when compared to the design consolidation

tests, The expected settlements, therefore, should not exceed: the estimated '
settlements calculated during design.'_ ' :

SEEPAGE

10.03 The results of tests performed on reécord samples indicate that the
permeabilities of the core, transition, and gravel drain materials of the
as—constructed embankment are lower than the design permeabilities for these
materials and that the permeability of the pervious shell material of the

. as~constructed embankment is highet than the design permeability for the
pervious shell material. :

10.04 The through seepage analysis of the as—-constructed dam embankment will
differ from the analysis performed during design. The flow net developed to
determine the through seepage quantities for the dam embankment during design:
was bagsed on the following assumptions (1) the core was cracked and filled
with transition material and (2) the permeabilities of the pervious shell and
transition materials were equal.' As shown in figure 5, the through seepage -
quantities were estimated to be on the order of 245 cubic feet per day per
foot of embankment length with the pool at spillway crest. The flow 'net
developed to determine the through seepage quantities for the as-constructed
dam embankment, see figure 6, was based on the assumption that the core was
cracked and filled with transistion material., From the figure, the through
seepage quantities were estimated to be on the order of 50 cubic feet per day
per foot of embankment length with the pool at spillway crest.

10.05 The analysis of the asecOnstructed gravel-drain will differ from the
analysis performed during design because the as-constructed permeability of
the gravel drain material is lower than the design permeability. The
‘reanalysis indicates that the as-constructed gravel drain would be capable of
handling the as~constructed through seepage quantities. .The as—-constructed
embankment through seepage is only '1/5 of the design value requiring a thinner
gravel drain blanket than required by design.
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10,06 The through seepage analysis of the as—constructed dike no, 1 embankment
-will not differ from the analysis performed during design., The flow net
developed to determine the through seepage quantities for the dike no. 1 .
embankment during design, see figure 7, was based on an intact core. The lower
permeability of the as-constructed core material would reduce the through

seepage quantities.,
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XI. DIVERSION AND CONTROL OF WATER

11.01 The diversion and control'of water consisted of the construction of two
temporary diversion levees to pass the 25-year flood flow of 28,000 cfs. The

first diversion levee (stage I diversion levee) was constructed to protect the - -

west (right) abutment and the stage I foundation and core trench excavation
and embankment, see plate 44. After grouting the rock exposed by the stage 1
core trench excavation and grouting the west abutment to elevation 1406, the
stage I embankment was. constructed to elevation 1380 and capped with a l-foot
layer of erosion resistant material and a 2—foot layer of type I stone. The
materials from the stage I diversion levee were used to. construct the second .
temporary diversion levee (stage II diversion levee) which propected the east
abutment, outlet works, and the stage IT foundation and core trench. excavation-
and embankment, see plate 44, A 300-foot wide breach was left in the :
embankment between the. stage I1 diversion levee and the west abutment.
Materials from the stage 1T ‘diversion levee were placed in the appropriate
zones of the embankment during the closure.

11.02 Closure of the breach;commenced on 0ctober 1984, The. embankmenf”ﬁes
constructed to elevation 1456 by November 27, 1984, and to elevation 1485 by
December 31, 1984, The embankment was topped out in January 1985.
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XII. INSTRUMENTATION

12.01 Instrumentation consisted of installing 50 settlement monuments and

3 observation wells., Twenty-two monuments were installed at the upstream edge
of the crest of the dam embankment and twenty-one monuments were installed at
the upstream edge of the crest of dike no, 1 to monitor crest settlements.
Seven monuments were installed on the upstream slope of the dam embankment to
monitor slope movements. See plate 45 for the location of the settlement
monuments. The three observation wells were installed to monitor the ground
water levels. See plate 1 for the location of the observation wells.
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XIII. CONSTRUCTION NOTES
MODIFICATIONS AND CHANGES

13.01 Modifications and changes were made to the plans and specifications
during contruction to utilize available construction materials and due to
conditions not anticipated during design. The geotechnical related contract
modifications and field changes are listed in tables 7 and 8. The final
contract bid items with estimated and actual quantities are in table 9.

13.02 The actual quantities for the geotechnical ‘related bid Ltems 7b, 9, and
10b were significantly higher than the estimated amounts. Items 7b and 10b
were higher because more foundation preparation was done during construction
than was anticipated during design. Item 9 was higher because the top of rock
was lower than was anticipqted during design, see plate 18. -

13,03 The actual quantities for the geotechnical related bid items 4, 63, 6b,
22, 39f, and 39g were significantly lower than the estimated amount. Items
ba, 6b, and 22 were not used at all, Item 4 was lower because the amount of
material suitableé for topsoil was thinner than anticipated during design.

Items 39f and 39g are discussed 1n detaill in the foundation report referenced
in paragraph 2.04 : :

35




" XIV. RECOMMENDATIONS'AND CONSIDERATIONS

14,01 The following items noted durmg various construction phases may be ‘ .
helpful for the design, speclflcatlon preparatlon, and construct1on of other
prOJects.

14,02 A well defined verlflcat1on f111 should be required by spec1f1cat10ns
and included in the project plans to demonstrate, verlfy, ‘and evaluate the
contractors embankment construction procedures consisting of placement,
spreading, compacting, and scarifying. This would aid the CQntractor ‘and

' Lnspectlon personnel in embankment construction control, ' :

14.03 The processing requirements necessary to produce a selected gradat1on
of stone from alluvial borrow materials and to estimate the quantity of the
selected stone available should be based on actual data such as mass

- gradations performed on representative samples of the material rather than on
visuyal estimates of the percentages of cobbles and boulders and on an estimate
of the maximum particle size while logging the test trenches and test holes
during field exploration. The size of the representative samples, should be
significantly large and based on the relative abundance of oversize and the
maximum particle size, The mass gradations should be used to adjust the:
visual estimates of the percentages of cobbles and boulders for the logs of
tegt trenches and test holes for which mass gradations are hot performed.

14.04 The number of passes required to compact the core, transition, and

pervious shell materials to each materials design density was reduced from 8 to

4 passes based on the results of the verification and demonstration fills. In

future Design Memorandums and Plans and Specifications the number of passes .
required to compact similar materials to 90 percent ASTM D 1557 should be

reduced from 8 passess to 6 passes.

14,05 The material for pervious shell was identified in the specifications as
clean, free draining gravelly sand and sandy gravel, with not more than

10 percent of the material, by weight, shall pass the No. 200 sieve. Because
terms such as clean and free draining are interpreted differently by different
occupations, the identification and suitability of materials should be based
on gradation and Atterberg limits tests only.




XV. SUMMARY

Based upon record. test results

. . 15.01 The embankment was constructed in accordance with plans and
specifications with few field modifications.
the as-built embankments meet or exceed design requirements. The well
constructed project is the direct result of the good design and excellent
cooperation between design and construction personnel during construction.
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Table 1. DAM FOUNDATION-FIELD DENSITIES, RELATIVE DENStTIES, DESIGN DATA.

Dry Density

TR b |
, o D 2049 D 698-70 S _
Test holea_ DeptB : Field Max. Min, o Max. RD  Compaction Foundatipn
- or trench™  (£t)°  (pef) (pef) (pef) . . (pef) (%) - ) - zopes
T 80-197 0 98.5 (*) .'(*) o Stratum A
TT 80-198 .0 | .98;9 C(*) (*) EERC - "Stratum A
TT 80-199 | 0 105 | (*) | (*)_.' - ' (*) o _ strégm A
T 80201 0 99.1 (%) (%) - *)  Stratm A
TT 80-202 0 H- 1058 R S S S o -S;ratﬁm_A:;
TH 8034 10 O 146.5 14?,4 1246 () 87 (®  Stratam B
TH 80-35. ._'-sf. | 139.7 139 126.3 (*) 104 (*) Scraﬁum B
‘TT'BO—l97 : g8 fgs.1 '140.7 119.3 *y 26k (%) Stratum?B
TT 80-198 8 143.6 146;9 131 146.2 81 .91 f  Stratum B
" TT 80-199 9 140...2 143,2 130.6 (*) 78 : (*) Stratum B
TT 80-199 15 135.2 1444 126.  139.8 53 97 Stratum B
TT 80 200 7 125.2 139.8  112.7 134.4 52 93 _' Stratom B
T 80_201  6. 135,10 140.1 _121.5._; 138.6 76 _'97 B Stratum B

TT 80~201 . 13 - - 143.1 ~ 146.6 134 144.6 74 99 ~  Stratum B

: ﬂ: Note: See footnotes at end of table.




Table 1. ({Continued)

Dry Density

ASTH ASTH
- - D 20494 D 698-70° -
Test holea; DeptB Field - Max. M;n. . -Max. RD - Compaction Eoundation
or trench (ft) (pef) (pcf) {pcf) (pcf) (%) (%) _ zones
TT 80-202 9 141.9 140;9 _ : 128.3 137.6 102 103 Stratum B
TH 79-32 13 149.9  148.6 1159 . (%) 103 . (*)  Stratum C
TH79-33 9  137.5 133.9 © 110.2. (*) 112 (®) Stratum C
TH79-34 18 1411 138 1252 . (%) 121 (%) Stratm G
TH 80-35 I8 (*) 142.3 1287 () () (%) Stratum C
TTs0-197 12 1483 147 123.5 (*) 105 (*) . Stratum C
7T 80-198 15 139440 144.8 125.1 . - (%) 75 (%) ~Stratum ¢
TT 80-199 18 (%)  150.4  129.5  146.3 (%) (%) Stratam C
T 80-200 13 flass 422 11403 ) 38 (% Stratum C
TT 80-201 18 138.2 138.3  115.8 141‘_- 98 98 . Stratum C

TT 80-202 15 142.1  136.9  120.1  139.9 126 102 Stratum C

Note: Astrisk (*) indicates not tested or determined.
" a. ‘See plate 3 for-location of test holes and test trenches.
'b. - Depth indicates distance from ground surface to the top of the sample.
c. Field densities were performed on minus 12-inch material.
d. ASTM D 2049 tests performed. on minus 3-inch material and the densities corrected for percent
.oversize.
e. ASTM D 698-70 tests performed on —3/4—inch material and the densities corrected for percent
. . oversize, : ‘ : - o
f. Error in large—scale density.




Table

2. DAM FOUNDATION ~ FIELD PERMEABILITY, DESIGN DATA

Test hole

:'Depth
(ft)

Field
permeability

(fpd)

‘Field Dry

Density
~(pcf) .

Materials

_Source

79-34

79-32 -
79-33
7934

80-35

_: IQ i

8

S &}
2

18

19.4
18.5

8.5
6.2

8.0

46,5
139.7
149.9

141.0

L $ttatuﬁ B

Stratum B

Stratumig"
Stratun C

Stratum C

 Stratum C.

*From large-scale density tests.
- No value obtained. :




Table 3. CORE TRENCH FIELD DENSITI]:.S AND COMPACTION TESTS RESULTS
CONSTRUCTION DATA

o ASTM
| Field D 698~70
Offset "Elevation Dry Density Max. ~ -Compaction
Station - (fr) (ft) - (pef) .. (pcf) (%)
28 + 15 35S 1371.2 W74 1257 s
29 + 68 . 30DS 1371.8 153.7 124.9 123
23 +.05 DS 1364.8 . 130.2 ©  118.6 | 104
26+ 00 IDS 1365.0 - 128:2 113.8 112
23 + 40 3008 1370.0  ©  133.8 1257 101
23 + 40 30U8 1370.0 143.1 125.7 111
23 + 45 I0s  1365.0 . 138.7 130.3 105
26 + 25 08, 1366.0 ©  119.8 1188 100
-~ a. - US denotea upstream of centerline and DS denotes dOWnstream of centerline.
. . b. Elevation indicates top of sample.

¢c. ASTM D 698-70 tests performed on 2- ~inch material and densities corrected
for percent oversize,




Table 4. DAM FOUNDATION-FIELD DENSITIES AND COMPACTION TEST RESULTS
CONSTRUCTION DATA :

ASTM

~ Field Dry D 698~70 o
' Elevation’ - Density - Max Compaction
Station Offset (ft) (pef). . - {pef) (%)
27_+'05 185Ué_ 1380.1 166.5 136
26 + 25 18508 1380 - 132.6 128.1 100
22 +05 11008 1380 1416 1315 108
20 + 50 150U8 1380 | 150.8 - " 136.6 - :_ - 109
27 + 25 130§ 1380 136.1 1337 | 102
18 + 80 210Us 1380 146.9 ~137.5 102
17 + 50  230DS 1380.1 | 153.8 140 " 109
22 + 70 185D 1381.4 ) N 156.7 wo. 112
® 31 + 70 66Us  1381.8 127.8 - Cone e
31465 12008 1381.8 140.5 1%.6 100
31406 11405 1380.3  130.8 13309 o1
30 + 75 130DS 1379.8  141.4 136,2 99

a, . US denotes upstream of centerline and DS denotes downstream of centerline._

b. Elevation indicates top of sample.

c. "ASTM D 698-70 tests performed on 2-inch material and the densities
corrected for percent oversize. :




_ Table 5.

EMBANKMENT GRAVEL

DRAIN MATERIAL

L. A, Rattler

Specifié Sulphate
loss Gravity Soundness
Z . z .

18.2

2.65

5.3




.~ . Table 6. EMBANKMENT AND FOUNDATION, SUMMARY OF GDM AND AS-CONSTRUCTED DESIGN VALUES

Shear Strength

Unit Weight . s - R ' ' Q Permeability
Wet sat @ g C g _ '
: : (pef) : (pcf) . (Degree)- (Degree) (psf) ' ‘(Degree) - (fpd)

Zone - GDM  Const: GDM Const GDM Const - GDM <Const - GDM Const  GDM Const GDM Const
Core - i b128; (136) 2;35 {139) 32 (34) 12 (16) 600  (980) 22 - 0.3 - (0.06)
Shell _ 136 (149) D146 (154) 39 (40) 23 (21) 930 (3000) 20 20 (35)
. . Transition 130 (141) 144 (149) 39 - (40) 23 (27) 930 (3000) 20 - 20 (1.0)
- Drainp €124 (112) €134 (131) 35 (40) _ : ‘ €7000°  (1500)
Found Stratum B 134 — 151  =-— 40 === 29 === 1000 -—- S 20 -——
"~ Found Stratum C 144 ~ ——- 150 —— . 36 —_— 14 _— 2000 -— , . 8 Cm——
Found Dike #1 136 -— 142 -—— 36 —— - 14 -_— 2000~ 8§ e

Found Dike #2 150 ~——- 3 45 e—m ' - L _ E—

- a. Compacted to 95-percent maximum density ASTM D 698.
b. Compacted to 85-percent relative demsity ASTM D 2049.
c. Values developed from data available in the Los Angeles District files.
- ds Values in parenthesis were developed from field density test performed during construction or from laboratory tests
performed on record test samples.




Mod.
No.

PO0O0OS

. POO00Y

PO0O010

PO00L3

GEOTECHNICAL RELATED CONTRACT MODIFICATIONS

Table 7.

Item Description of Change Cost
Sfage_l‘ Excavation of core trench from elevation $ 68,227.00.
Excavation of = 1365 as shown on the contract drawingg
Unsuitable ° to elevation 1355, from station 29+64 to
Foundation . 31490, (unsuitable foundation)

Grouted Stone
Upstream In+
take Structure

Stone
Protection -

Observation
Wells

| Install three observations wells at the

Place and grout stone upstream of Intake
Strycture, station 20+99.27 to- - .
21+30. : ’

Contractor was required to significantly
alter borrow procesing methods and '
procedures in order to obtain adequate
and acceptable'type I stone,

New River dam site,

§ 24,779.00

$480,000,00

$ 53,877,00




Table 8. ' FIELD CHANGES

Item Date : Descriptidn_ Cost

Core* : ' Increase 11ift thickness _ No Cost
' from 8" to 12" and reduced. :
pumber of passes from 8 to 4
based on demonstration and
verification £fill construction '
results.

- Transition ., . . - : f:jReduce qumber of passes from No Cost
P i .7 7 '8 to 4 hased on demonstration o
and verification fill oo
construction results,

Pervious Shell - - " Reduce number of passes - : No Cost
from 8 to 4 based on '
demonstration and verification
fi1l construction results

i

*Bacauge the contractor did. not use the same towed, double drum tamping toller

. to construct the embankments as he used in the demonstration and verification
fill, the contractor was required to compact the core materilals with 8 passes
of a towed, double drum tamping roller as specified.




Table 9. ESTIMATED AND ACTUAL QUANTITIES AND. UNIT PRICES

. © Ttem S - Est'imated . Unit Actuai'
No. - - Description 7 Quantity Unit Price .- Quantity
1. - MOBILIZATION AND PREPARA- | -

 TION WORK , B 1 “Job " L.§ ST
2. DIVERSION AND CONTROL OF T E e
CwaTER R T T T
3. CLEARING AND GRUBBING 1  Job LS 1
4. SIRIPPING, DIKES 1 & 2~ 85,0000 Cu. ¥d  $1.25 68,540
5. EXCAVATION, DIKE NO, 1 ' -0 0 ol
(EXPLORATION TRENCH) 33,000 Cu. Yd. - $ 1,75 . - 41,443
6.  SCALING S | . -
(a) FIRST 1000 Cu. Yd. 1,000 Cu. Yd. - $17.00 0
(b} OVER 1000 Cu. Yd. 7500 Cu. Yd. - $16.00 . 0
7. EXCAVATION o . Lo
(a) DAM EAST ABUTMENT - 11,700  Cu. Yd.  $ 7.00 8,313
(b) DAM WEST ABUTMENT 2,000 Cus ¥de - $16.00 8,653

® 8. EXCAVATION, FOUNDATION (DAM) 325,000~ Cu. Yd.  § 1.25 288,106
9.  EXCAVATION, CORE-TRENCH (DAM) 60,000  Cu. ¥d.  § 1.60 77,360
10.  FOUNDATION PREPARATION o S R

(a) FIRST 1,500 Man Hr. 1,500  Man Hr. - $30.00 1,500

(b) OVER 1,500 Man Hr. ~ . 1,500  'Man Hr.  $28,00 5,813
11.  EXCAVATION, OUTLET WORKS 29,000  Cu. Yd.  § 7.00 41,652
12.  EXCAVATION, SPILLWAY 96,000  Cu. Yd. $ 5.00 101,181
13,  EXCAVATION, ACCESS ROAD 5,500 . Cu. ¥d.  §4.00 6,052
14. EXCAVATION, TOE 25,000 Cu. Yd.  § 1.25 10,000
15. ° FILL, OUTLET WORKS 15,000 Cu. Yd. - §2.50 17,094
6. FILL, ACCESS ROAD ~ 71,000 Cu. Yd.  $ L.50 73,676
17. FILL, CORE - 524,000  Cu. ¥d.  $ 1.50 539,214
18,  FILL, TRANSITION 410,000  Cu. Yd«  $ 1.75 422,265
19, FILL, PERVIOUS SHELL 1,640,000  Cu. ¥d. - $ 1.50 1,627,807
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TABLE 9. (Continued)

. Iteﬁx _ ‘ Est imated : Unit: __Ac.t_ua_l ,
No. . Description Quantity Unit’ Price ‘Quantity
20, FILL, TOE 21,000 . Cu. ¥d. § 1.25 15,884
21, FILL, MISCELLANEOUS 245,000 Cu. Yd. $ .40 154,684
22,  ADDITIONAL ROLLING . 500 © Hours ~ § 90.00 0
23.° CRAVEL DRAIN . 9,000 Cu Yd. $ '7.00 9,000
24,  STONE, TYPE I o 35,000  Ton $ 5.00 -~ 35,000
25, STONE, TYPE II .. 40,000  Ton § 5.00 40,000
26, STONE, TYPE IIL 50,0000 Ton  $ 6.00 50,000
27.  GROUTING, STONEWORK 1,600 . Cu. Yd. $50.00 1,600
28.  CONCRETE, CONDUIT 1,400 Ca. Yd.  $200.00 1,400
29.  CONCRETE, OUTLET CHANNEL SILL 13 Cu. Yd. $100.00 .13
30.  CONCRETE, SPILLWAY SILL 36 Cu. ¥d.  $125.00 36
C ) 31.  INTAKE ‘STRUCTURE 1 e L.S. | 1
32,  ENERGY DISSIPATOR 1 Job  L.S. 1
33, CONCRETE PLUG (LEAN MIX) : - S
(a) FIRST 300 Cu. Yd. 300 Cu. Yd.  §$ 50.00 300
(b) OVER 300 Cu. Yd. - 100 Cu. Yd.  $ 45.00 100
34,  CONCRETE, DENTAL | : - o -
(a) FIRST 1000 Cu, Ft. 1,000 Cu. Yd.  $ 90,00 . 1,000
(b) OVER 1000 Cu. Fe. 750  Cu. ¥d.  §85.00 = 750
35.  GROUT, SLURRY I ' - A -
- (a) FIRST 500 Cu. Ft. 500  Cu. Ft. = §$ 22.00 500
(b) OVER 500 Cu. Ft. - 500  Cu. Ft. . § 20.00 - 500
OPTION No. 1 - |
36.  PORTLAND CEMENT 8,400  Cat. § 7.00 8,400
37.  STEEL REINFORCEMENT [ 240 Ton - $700,00 240
38.  WATERSTOP . : _ 400 - Lin. Ft. § 9.00. 400
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TABLE 9.  (Continued)

. Item ' ' Estimated ‘ Unit Actual
No. Description -~ Quantity “Unit Price Quantity

39. FOUNDATION DRILLING AND

GROUTING -
(a) MOBILIZATION AN . o .
DEMOBILIZATION 1 Job L.S. 1
(b) DRILLING EXPLORATORY T -
GROUT HOLES 350 ° Lin. Ft. $ 25.00 - 350
(e¢) DRILLING GROUT HOLES 9,100  Lin. Ft. §$ 8.00 9,100
(d) PIPE FOR GROUT HOLES 500  Lin. Ft., § 5.00 500
(e) DRILL SET-UPS | T |
(1) GROUT HOLES 370 Each  § 25,00 370
(2) EXPLORATORY GROUT . . - = . o
"~ HOLES 4 Each $ 50.00 5
(£) PRESSURE TESTING . 175  Hour $ 60.00 47.5
(g) GROUT PUMP CONNECTIONS 1375 . Each $ 50.00 225
(h) PLACING GROUT 2,500 sack  § 20.00  2,097.5
40,  PIPE GATE, OUTLET WORKS - 1 Each  $1,500.00 6
41, DRIVE GATE B 1 Fach  $1,000.00 . 1
42, DOUBLE DRIVE GATE 2 Each . §1,500.00 5
® = ' REINFORCED CONCRETE CULVERT, - : | |
IKE NO. 1 | 1 Job - L.s. o
44. CORRUGATED METAL PIPE, 24 INCH = 60  Lin. Ft. § 35.00 . 60
45.  CORRUGATED METAL: PIPE, 36 INCH . 60  Lin. Ft. § 55.00 = 60
46.  CORRUGATED METAL PIPE, 48 INCH 660  Lin, Ft. $ = 65.00 660
47. - METAL END SECTIONS FOR 36" CMP 2  Each = §  300.00 2
48,  METAL END SECTIONS FOR 24" CMP - 2 Each § 200,00 . 2
49.  AGGREGATE BASE, ROAD =~ 2,400 Cu. Yd. $ 9.00 . 2,353
50.  ASPHALT CONCRETE PAVEMENT 2,800 Ton § 35.00 1,039
51. 5' CHAIN LINK FENCE 16,000  Lin. Ft. $ 8,00 16,512
52. GUITER - | 4,800  Lin. Ft. $§  15.00 7,992
53.  GUARDRAIL 450 Lin. Ft. §  15.00 410
54,  LOG BARRIER . 38 Lin. Ft. §  25.00 40
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'Item

Estimated

TABLE 9. (Continued)

_ Unit Actual .
No. Description Quantity Unit Price Quantity
55.  PROJECT SIGN 1 Job L.S, 1
56.  HYDROLOGIC FACILITIES B Job - L.S. 1
57, STAFF GAGES AND MONUMENT 1  _;'Job“i L.§s | 1
58. .'QAGINC siATIdﬁ BRIﬁGﬁ : 1 f§¢b | L;§;1: 1
'59.  TOPSOILING | 23,000  Cu. Yd. § 300.00 22,369
60, LAmnscAEEfsT§uﬁj' 11,300  Cu, Yd. §  6.00 16,283
61. DESERT GRAVEL 4,100 Cu. Yd. § 15.00 4,367
62.  DESERT VARNISH FINISH. 4,500 Gal § 20,00 4,500
© 63. CONGRETE STAIN -33d_ Gal §  25.00 - 300
64.  SEEDING 'S0 Acre  $2,500.00 50
65,  PLANTING - 1 Job L.S.
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7.9 == wsually clay lined, slightly weathered 2 ] 50 33os e el sraspnts 100% care ioss and an sashadad dres
== with occasional slickensides ond minar e 9. =] represents 3% core loas.
10 | catcite filling. ——b i Stratigraphic symbet to Jeft of cers less colomm ra-
| |0.05 % Recovery September (980 presents the geologic wait descriped on the log.
el Possible shear rone: #0.7-49.9° Deidied 0.0 f0 49.1°¢ . " 100%
L= ] - . - - i from ta P for N sized care.
20 27 |ou e thrown clay gouge with braceia draping 60°.) dridi water return. 0.0 10 14.8'and 24.1 1o 341
== 25% foss, 14.8 1o P41 and 3.7 re 491", CLASSIFICATION OF FRACTURES:
E_,-: PLATE 5 - Shattered rock: | inch fracture spacing ar less.
40 70l03 st . ! Highly fractured rock: | te ¥ inch fracture spacing
o *ATE: i:inmﬂss:;tstg‘u : WModerately fractured rock: M to % inch fractuen .
oA nhe . Slightly fractured rock: over 12 inch fracture spacimy.
&0 s8}o3 £X
e
75.3 - ?5.21:— , HARDNESS GEFIMITIMMS:
99% Recavery June 1980 - i i Sof+ - Tittle,if any,of core remains intact;very friakle,
Orilled with o tri-tone rock bit from 0.0 #o0 35.0; B2.0 azag i """"‘:‘l"':"" =mnst of core remming intect,can be
from 35.0 1o 75.3'for N sized core. 10D%drill NO T NOTES: . manual by broken.
from 350 to o S Lo My ¥ ase | TEeT TUFFACEOS AGGLOWERATE: havd,wi th ensulor ROTES: . e Moderately bt - core can be brokan with }ight hemmer
10 subonguior groy ondesite Fragments up to - blom.
20 foofee I”in diameter and reddish brown clests of 1, SEE Swewt=3= FOR THE SEOLOGIC MAP ANO DiMIOND Hard » coré can be broken ®ith moderate to
, wesiculor ondesite up 10 2°in diometer in o DRILL HOLE PLAN OF EXPLORATION . | o, on Rith hoderate to heavy hemeer
irm.ml‘:ﬂcnu: satrix,slightly fractured i -
40 05 | 032 by two P3"cieon gis of 91.6 ond 91 .8 un- .2, SEE SWEETFOR DAM EMBANKWENT FOUNDAT!ON GEOLOGIC PROFILE.
! . DATUM 1S MEAN SEA LEVEL
weathered o slightly meathered. 3. SEE TERE FOR SOILS LOG OF THiD-36.
016 8o bl 1046°] . :
= 4. DUAMOWD BRILL HOLE ELEVATIONS ARE SORVEYED . Svann it e ool
T T¥%Recorery September 1960 5. ALL SOIL CUASSIFICATIONS SMOWN ON THIS SEET REVISIONS
T Trenched 1o ¥ by sorer, drvillad from 13'v0 B2.0" with ARE VISUAL. i V. 5. ARMY ENGEMIER DRTRICT
:“p.o'or Suger and from 82.0° to WN.6' far NW Sirec i OS5 ANGEES
- “ 5 CORPE OF INGMRS
100% drifi water return for gntire hole. ) PRGNS WY, GILA RIVER BASIN
‘ RLT PHOENIX, ARIZONA AND YICINITY NNCLUDING NEW RIVER)
. NEW RIVER DAM.
A T,
M P 5‘ DAM EMBANKMENT
| 4 GEOLOGIC LOGS OF DIAMOND
: oo ™ DRILL HOLES
VERT SCALE | N.= IOFT ;
© [+] [[-] 20 430
[azecnces
! SEC. MO, DACWOF. 83 8- D0IE
i :
1 DISTRCT ME NO. 241/230
| g0

SAF_E_TY PAYS ; - ‘ ‘ . PLATE 4




!
i
i
!
{
i
| UNIFIED SOIL CLASSIFICATION SYSTEM
IIA+I BIYISIONS STMBOLS TYPICAL NAMES
13 . .
- W Well-graded gravels, gravel-sand mixtures, littie fines,
3?«5 ﬂ‘zgii ;‘g g 3 . i nrna.
g H ;sg ' . - [~ -4 GF Poorly-graded gravaks, gravel-ssd mistires, little or no fimes.
oy 5_ 3|§ ] : § i £3 GM Sy gravels, gravel-sand-silt mixtures.
% s £ s3sE| 57 6C Clayey gravehs, gravel-ssed-clay mixtures.
5% é EEES s § SW Well-graded sands. geavetly samds. [irtle or an fines.
Bi: |55 is G 8 SP__ | Poorlygraded sands, gravelly sesds, litle or oo fines.
§35g|3:2°: 222 SM_ [ Sty snds, sandsilt mistuas.
= £ %
THBO-35 TH80- 36 TH80-38 2 135225 [ 255 [75¢ | Clorer somts, sandcley mintorms
- Inorganic silts snd very fise wmnds, seck flowr, ity e clepey
T WG MC Li Pi -4 200 N DESCRIPTION [ - T 4 2 B LY ) ; o -
£L.1388 [ | SCRIPTION EL.1384 %+ £OG MC it I P-4 T€00| N DESCRIPTION _ EL.i3ggn 06 MO oL B4 P00 N - JESCRIPTION " } - fine saods, v clayey s, with sbght plasticity.
Y S tight ! ] g 2 ; E = -] - " —
! N SILTY SME; light brows, dry, loose o l . ff',‘f: Sfﬁ'!_“dfif“;.iﬁ‘,"pﬁ'f?ﬁ?;.,.,. e 95{25 SILTY SAND. fight brown. dry. loose 3 g i ‘ § b e ct Inarganic clays of fow to mediem plasticity, gravally clayt,
smpb—1>. | o L 30" 5 ‘] rounded cobbles and Beulders te f4% SK P P o3 e sandy clays, silty clays, bean claps.
: — ! H H
i-,ot 2 | — wploa| 34— z -; M L8 - oL Organic silts and organic silty chays of low plasticity,
Aty - H - - H H
76 | i 1= S I : — e e RS — —_ (X L ity —_— é - = ! * x MEH taorganic silk, micaceows or dutomscecus fina sandy or sty
R I F 8 v TTTTT SAMDY GRAVEL, reddisk hrowr, meist, | [ SANDY GRAVEL. [ight brown, dry, dease, - 5 F r B 2.5 soibe, wlestic gilwg
[ . SANDY GRAVEL, brown, dry, dense, 1 + s:=| dense, 20-25% subrounded cobhles to R 20% subrounded cobbles to 8% F [— Ea
: . H . 10-20% cobbles, 1Q-20% boulders to i : . R » H . : I - g = . = £ Al CH incrganic cleays of high plasticity, fat clays.
Py L oe wei3a 4 = el ns — £ £ -
D + = : — ‘ : oH Organic clays of medium to high plasticity, organic st
o R 50" . i — o = Highty organic miks re Prat amd other highy sryemic soils.
! [ Ze 1 e i R .
o — [ i T, SAMDY GRAVEL/CLAYEY SANDY GRAVEL, L2 __._..m;_._-t_%_. T
i l e .58 37 43 12 I reddish brown, mois!, dense, #0-PS¥ ; . SAND /CLAVEY SAND: reddish brows, NOTES:
o o— 55 —— suhrpunded cobbleg 3o f0* . - . ; [ moist, metium dense. 1. Beundery C| son: Seils imgs h of twe growps are desgaates By combinations of grosp mrmbek. For example,
8ot | | I 44 e q’::VEl;LY CLAYEY SAKD, grey, subrounded gc ‘33 (98 6 — GWGC, well-grodid gravel-sand mixtors with clay .binder.
Grar . . .  S— - .
P + T GRMEL/CLAYEY GRAVEL: raadisn 20" i - soc : : = 2 Al sieve sigs 0 this chant ey U, S Shomdand.
[ £— brown, moist, dense, 15% cobbles fo T SILYY GRAVELLY $AND : — s _ [ 3. The torms "sdr" emd “clay” wsed fvely to disteguith wmatbrials exhibiting Rewer plasticity from thoke with hiy planticiey.
[ i & 4 —— e watdrialt -] 't plasticity with highar .
—— 4 10 ——— L™ NP T3 06 i b SILTY SANDY GRAYEL. reddish brown, The minez mo. 200 weve meteris] it silt i the liquid himit and plasticity index plot befow the “A” line on the plasticity chart (Toble VI, Mili-
GC ! 1" "SANDY GRAVEL/CLAYEY SANDY GRAVEL 224 . e . GM 71 36,52 I37— morss, dense, cemented. P0% suk- tary Standasd 619B), gnd ia clay i the hquid lmmit and plasticity index phot sbowe the "A” line o Hhe chart.
) $29-9 /30 5 o v SANIN GRAVEL/SILTY SANDY GRAVEL 230" —— rounded cobbies ond boulders ta 15" N
240 - Pyt 3 B a7 9 ) - - — o reaar T 4. For 3 completn duscription of the Unified Sofl Clasification System, see “'Military Standard §19B" dated 20 March 1376
et o |G LB w 4n 2t 39 g Do SAMIY CRAVEL/CLAYEY SANDY GRAVEL
Gw : : P — T — . i o
s (73 43156 12 o ow o —— GRAVELLY SAND/SILTY GRAVELLY SAND 260 |°C — . —
d L ; B |3 (NP ST - . . SILTY GRAVELLY SMNC
ol s les 0 I SANDY GPAVEL/SILTY SAKCY GRAVEL. 280 H == 4210 &0 17 bt
: —_— T P—] . . —
300" | ™ : _' ! i — S T I LT e T T T
el e 50 lns 1 Lo CLAVEY SANDY GRAVEL : _ 53 22,63 17 [y [t boulders to 24
178 R ey el 320 L ST — N . e ee——
130 L ; ) us ' ow| T SAMDY GRAVEL/CLAYEY SANDY GRAVEL. LEGEND
P 611 30|48 1 — SN GRAVEL/CLAYEY SMNDY GRAVEI. —_— J I 61730 3t 8 [—— & ccbbles to 4
.| Ge . . i ; mnn o R
F6.0 L ) . CLAYEY SANDY SRAVEL TT80-30 LOCATION AND WUNGER OF TEST TRENGH.
W T e — G¢ ‘60 3154 2
590 | 6€ i 2:‘?;37 2 = 388 . e — e — e R 3680 i — o e | THEO-35 LOCATION AND NUMBIR OF TEST HOLL
- i ; — w3g o T - GRAVELLY SAND/SILTY GRAVELLY SMND, brown.
| oo o iae o ComvEr Skt GRAVEL o ol NP S0 O ks water. g: & 26 40 12 SAN GRAVEL/SILTY SANTY GRAVEL. i MC BB MOISTURE COMTENT IN PERCANT OF DRY WENINT.
H T — H H - - 0" ' — '
Py — ShE i B T T mewe e Ao PR — i Li LGHAD LIMT.
- - f 1 coe: SILTY SANEY GRAVEL
| gz 71 {42l ar 9 | SAMDY GRAWEL/CLAYLY SANDY GRAYEL . 230 i e R R e . €2 30 51 39f -4 B PLASTICITY INDEX (LIQUID LEMIT MINAS PLASTIC LiwiT),
240 t i SANDY GRAVEL; broan. auger speed olter- Ml — = i Hr HOMPASTIC
| . CULAYEY SANIDY SRAVEL dork brown, . notes hetween fast ond sfow os if driii- : R R S
6C 5813046 15 cohesive. . ;’;f"*";":f: witernating sefe ond hocd - L85 @3 45 6 ! § -4 PERCENT OF MATILIAL BY WEIGHT PASSING NO. 4 SHIVL
$8.0 i e I : DMEL  durk beomn
GRAVELLY SAND/SILTY GRAVELLY SAMD L CLAYEY SANDY GRAVEL. dack brown, mosst, ! S300 PERCENT OF MATIRIAL 3T WEIGHT PARING HG. 300 SIEVE.
GP T SANDY GRAVEL/CLAY SANDY GRAVEL, reddish G NS [~ dense., subrounded grovei and sand .
o 5539 4l 11 F=— Drown, camsnted, 5-10% cobbles to IO, so.0" I : N MUMBER OF BLOWS OF A 140-POUND DREOPNAMMER FALLING
5.0 [ f— ' ‘ + R STLTY SANDY CRAVEL. 5% cobbles 7o 8" H 30 INCHES REQUIRED TO DRIYE 4 SAMPLING SPOON ONE
[ [T CLAEY SAMW GRAVEL. dark broen, . fr— 88 35 3% 1§ — : ' i INSIDE :.".\L"r':‘u‘:,":",".‘,.?ém ':.';:z.m :
520" GC TZ |50 |51 8 ceaented, 5-10% cobbies. 530 —_— . _ oM : CALLED STANDARD PENETRATION TEST.
- } ow s L SANDY GRAVEL/SILTY SANDY GRAVEL. — W DEPTH TO WATER
ow a6lzals7. u — SANDY GRAVEL/CLAYEY SANDY GRAVEL. . |om L - s8 27 37 15 F— »
e i dork brown. 560 ; — _ e e i Ext } WATEMALS TO BE EXCAVATED FROM THE FOUNDATION
270 ! i sw . GRAVELLY SAND/SILTY GRAVELLY SAND 56 35 40 17 CLAVEY SANDY GRAVEL. l et ’
o aa| 17 12 120 — 5,,;;; 5.',,,; SRAVEL, dork Grown, sopr NP 68 6 T :g e :mm Gn.lvﬂ;/szt‘n’ SANDY GRAVEL, reddish € ] mLENDED MATERIAL SUITABLE FOR cORE.
: 20 1= 5 tom cobbies. S f— _ ——— ) 15 ——\broen, moist, dense. —
E2.5° : 1 : - 600 | 5C (307183 87 50 CLAYEY SAND. white T\ GLAYEY SANDV GRAVEL, dark brown, mo:sf. [ Ps ! BLEMDED MATERIAL SWITABLE FOR PERVIOUS SHELL.
;i pam— e ‘&7 =\ dense. -
fo 451 2 : :::3: G?::E:;i;!;z f:lg GPAVEL, reddish P 0% 57 16 GRAVELLY SANC/SiLTr GRAVELLY SMNG. o 5C €3 33 67 23 = ev GRAVFLLY SAND, ok bramn, “horst. i MS  NO SAWPLE.
- o : | H._.: " . s ™ : : :_"‘ + ;?Eﬁu;:;grt‘r;;;;é'-and sand. H E VISUAL CLASSIFICATION,
R [ |7 $iL1r GRAVELLY SAND. reddish brown y T L7v GRAVELLY SAND. an 53 a3 = d : i
oo ™ . a6l 19 SM : N B3 IS L 650" 1 | + MINUS 12~ 1NCH GRADATION SAMFPLE.
i ! H 56.0° . : [ St T rd Tl o AV EY CANDY GRAVEL . ++  MINUS6- INCH GRADATION SAMPLE,
66.0° S —— [ SANDY GRAVEL/CLAYEY SANDY GRAVEL
! ) CORE BARREL, FLIGHT AGER, BUCKET MJGER 670 P4 1 NP 52 i1 —— SANDY GRAVEL/SILTY SANDY GRAVEL. gz 5 2634 12— ? NOTES
NS | [ ond 64D USED- due to o nest of boulders. L e e ae = SRAVELLY SILTY PP 68.0 o — . A _ ) FLATE 3
. : — . ! ' L P : SANDY GRAVEL/SILTY SANDY GRAVEL. woter £ SEE 4 F
70.0 ' | = 7 00 B =5 ] ~ . gn s 25 |35 s T e A EILTY ANy CRAVEL =GHEEF=24 FOR LOCATION OF YEST HOLES AND TRENCHES.
Tse Tyel 12 |62 16 = ELAVEY GRAVELLY SAND; reddish brown, " e e v GRAVELISILTY SANDY GRAVEL. £l L R —_ T o 2. PERCENTAGE OF CDBBLES,BRULDERS AND MAX UM $1ZES WHERE
7z.9 4 H 5-8% cobbles to 7*. rac | 5™ [N SiE i:: I TUSILTY SANDY GRAVEL INDICATED WERE YISUALLY ESTIMATED.
; — - - GM 5927|3718
bl I S0} 8 [y MUY DRAVEL/SILTY SAMY GRAVEL; p — b rag i 3. ALL GRADATIONS EXCEPT THOSE INDICATED WERE PERFORMED ON
rE5.0° H et NP S0 0L [ o ' t i " SANDY CRAVEL/CLAYEY SANDY GRAVEL H MINUS 3-INCH SAMPLES.
ow| ! [ Sawtv GRAYEL/CLAYEY SANDY GRAVEL . 760" | — — 140118 129 8 [—— ! 4
| o 143 | 21 | 421 2 [ reddish brewn. cowented. — CRAVER LT BILP e 7o |5€ | A | ! - BATESOF DRILLING: JANUARY 1871-APRIL 1971 DECEMBER 1979-
780 . i 1 o i Thpigg j " ] - - = FEBRUARY 1980,AND AUGUST 1990-SEPTEMEER 1980.
= LN
; L = 800" [ 4o :
[ H :
43 |22 |46 12 :‘ . REMARKS . 60-B0' depth, chonge in swper |
o 1 aed implies #cilting through offernaling '
- gap :‘ 2off end hard 3071 ieyers. H
[ SILTY SANDY GRAVEL: reddish brown, |
oM a9! 13 5% cabbies.
s80° — :
TUM MEA|
sm a0 ! 38 — GRAVELLY SILTY SMND, derk brown, wet, . DATOM |5 MESN SEA LEVEL
20 5-6% cobbles. i
SILTY SANDY GRAVEL, dark brown. !
48 | 4 — H Ty PPN [ APIRCIVAL
H
oM : REVISIONS
o 37 (0|58 )28 U. 5. ARMY ENGINEER DISTRICT
: LOS ANGELES
o NS = DRITLING sicppad due fo neat of
Souiders. | TTord dee Te e ! TORFS OF ENGAIERS
W Y, GILA RIVER BASN
—r—r\)j PHOENIX, ARIZONA AND VICINITY (INCLUBING NEW RIVER)
S NEW RIVER DAM
- [,5. DAM EMBANKMENT FOUNDATION
r SOIL. LOGS
VERT. SCALE: | M. = S FT, A7K
5 o 5 [1-] -3
e —— l prie $PEC. Mo Dacw 09 B3 s Q016
i
1 -,
! P o DISTRICT FILE HO. 241/251 8
0 T 0 L

PLATE §




VALUE ENGINEERING PAYS

|
|
!
|
TT80-30 TT80-195 TTBO-197 : TTH0- 198
FL. /3955106 MC LL Pl -4 200 N __EL. $3GITL06 MC LL P11 -4 200 N _EL 1389°% 106 MC_LL PI -4 20U N _EL.lsau':Las MC LL PL -4 200 N
SILYY SAND; (ight brown, dry, loese. GRAVELLY SILTY SAKD/SRAVELLY CLAYEY SAND: % NS SAND; grey, dry, very loose, sub- ! ko I T OSILTY SANO; Tight dry, i
- w | o2 |22 = o == {ight brown, dry, leose, cafliche lenses 20 2= rounded fine sand. ! s ns| o — s fight brown, dry. feess.
— - 23| 6 | solar =] o 4-5' dentr. * s || Sawr GRAVEL, grey. dry, iaose, 40X ' 3 i
sg L] 1 |} subrounded grave!, {0% subrounded i SANCY GRWEL. grey, dry, demie, 15X sub-
. — cobbles to BY. ' — reey) to 54,
| SANOY SILT; cem#nted by caliche. £8 . 6P b~ vead: sh brown, moitr, medium demse, . | rounded codbles o 5
—] ] GRAVEL; whitish. dr dense, coliche * —] . o moist, meaiy demeee —
ML 222 |wo|s3| ] . ] e e ctras a0 iehe, 2o s |35t 3 | 20% subroundad cobhles to 8. ! .
, — 1 . 1 ¢ + 1
ey GP NP |34 | 1 — 108 r—— [ oW iNe|28 | 3 —
I—— SANOY GRAVEL: light broms, (0-15% — + - — —
& NS || cobbles. 10-15% boulders. 2o 2.d o 32141203 = :m'g%a‘,‘:?':‘;“ﬂ!d cobbles ta 107, 5 =
- [T sawDr GRAVEL: reddish krown, dry, very | + 1 X svbr
150 1 ] danse 5X boulders jo 14" B wplzr| 3 :::-;;.d-nh &_fu sravel  I5% -sunded
. 150 —
GW 4 g j2al 2 | . + | reddizh brown, densa.
— 1] 320|273 —
— 80 i
20.0° X SP 75 |46 o1 | 11 i:ll::‘akﬂ' SAND. reddish breew, duip,
P + GRAVEL/CLAYEY GRAVEL. biack, wet, medium 2t.0'|5¢ 1 )
o e 69| 42| 20] & dente. |5% subrounded cobbles to 6. ' i GW 45 !26 |36 |8 SANDY GRAVEL /CLAEY SANDY SRAVEL . roddislr
! 23.0°| 8¢ L—  brewn, demp. densze, F5 svireunded cabbiee
‘ to 4 purchad weter st 22'
.
TT80-199 TT80-200 ! TT 80- 201
£ 1398'2106 MC_LL Pt -4 200 N EL 13085106 MC LL PI_ -4 200 N EL 1367° %106 MC LL Pl -4 "200 N
- ; SILTY SAMD; ten. dry, loose.
SILTY SAND: light brewn, dry. loess. - | ——  SiLTY SAND: light brows, dry, loose. M e jon |33 ——
sM 22| 2 |94 a0} M N3 ] | —
— — o ! —
— — 7.0 — 1 ] SamDr GRAVEL/SILTY s.ov' GRAVEL. [ight brews,
| _ i — X re 9",
20 2111 180 (54 ERMVELLY SILTY SMD. col iche. =t GRavELLY smO: grey, dry. loose. 15X rub- +| = g demne. 10K cebbles 20
WP | 26| 1 |— SMN¥ GRMWEL: iight brewn, dry, demse. caliche, * L—] rounded cobblesto 127 ?;; plez |7 =
10X aubreunded cobbies fo ra SP NP S35 i
— 30" — 20 : =
o b —— for wa 2o 3 |5 [ SO GRAVEL/CLATEY SMMDY GRAVEL. reddish =R T
15.0'16C brown, moist, dense, 20% subrounded cobbles Lor e 23y |
- 1o 10°. 16 f T —
e l2a —] —{ SAMOY GRAVEL/CLAEY SARDY T reddish drwem,
2 . NS | St demse, 30K subrounded cebbles fe 67.
L3 - - GP | - F—1
200 27| 4 |ea|3 [ 7addish hrown, demg, 15% subrounded cobbies fo B7. . ac swlza|is]s
22¢ —
pod 69 |37 (341 7
25.6. —
E T CLAYEY SAND. reddish srews, dems, dense.
50 s9 (32 ]99]18
28.0' —
[ SANDY GRAVEL/CLAFEY o reddT Pk broen.
e EAY-RE8 I dong, densa, TX subreunted coebbles to ",
5.0 GC
sP ] saMpy GRAWEL/SILTY GRAVEL.
33.0 lom sz |21 las| v LTY SAMOY
-4
TT 80-202 |
I
[
EL. 139¢EL0G MC LL i
SILTY SANG,; light brewn, dry looss. ‘
|
SM '
6.0°
DATUM 15 MEAN
o SANDY GRAYEL/CLAYEY SANOY GRAVEL: |ight NOTES ! SEA LEVEL
GC 30 brown, dry, densa, caliche, mettic 5% PLATE 3 '
s [ 1 subrowsed cobties fo5°. 1. SEE SrE@=pwy FOR LOCATION OF TEST HOLES
z _ — AMD TEST_TRENCAES . ! fiinuriad et wr | e
= SMOr GRWEL, light &
o ne 28| 2 pitrpliat :.»;:: oren. dry, dense. 5% 2. SEE SMEET-86 FOR LEGEWD. MOTES. M0 BASIS OF | REVISIONS
+ — TLASSL ;
N FICATION, U 5. ARMY EMGINEER DISTRICT
5.8 —] LO3 ANGELES
&P + 1 SANDY GRAEL/CLAYEY SAWDY GRAVEL: re#dirh . Coars or miohewms
18 0|56 5420125 [ 7 | brewn, meist, denar, % subreunded cobbles s YERT SCALE: |IN. = SFT. I sl GILA MIVER SA%IM
1o & L3 [ ¥ f? I PHOENIX, ARIZONA AND VIQINITY [INCLUDING MEW RIYER)
1 SMNDY GRAVEL. 5% subrownded cebbies ie 47, '
GP s3i% |4 [ 4 E awn NEW RIVER DAM
- J.F. B, DAM EMBANKMENT FOUNDATION
Bedreck; yremite. ' X SOIL LOGS
. - 1
¥Y: CATE
3 SFEC. MO. DACWD9. _B3 80016 -
' [o= . DISTRICT ME MO, 2417252 AN
i D HNICAL

SAFETY PAYS

PLATE &




~

VALUE ENGINEERING PA

Y$

THT9-32
EL 13007100 MC LL Pl -4 200 N
- SILYAV—SM‘ di &
am 00| 50 : dight brewn, dry, lopse.
3.0
. SANDY GRAVEL; light hrewn, dry. lecse,
[— 10X cobblus 1o 12¥.
+
P 28 | r [—
30 ——
—— S&NDY GRAVEL/CLAYEY SMRDY GRAWEL:
| — reddish broen, woist, 15X cobbies to
1 o~
" —
[l —
&C 37| 9
M0
. BEIAOK; ife, S i
260 NS o andesife, grey, froctures o

TH 79-33 TH 79-34 ™ T-47
EL 138472 LOG MC LL PI -4 -200 N EL (39¢F LOG MC LL P14 200 N £L. 1390106 MC LL PI_-4 -200 A
. |sP 63 |1 GRAVELLY SAMD, grwy brown, dry, loase, SanD, ;g i Sanoy : ium donew
20 5X cobbles 1o 80 v 2il 4 |oalas gil;n;”“ /CLAC SMD; [ight brown, | o e l9a | st SILT: tan brewm. wediun .
— - ’ 30 —
+ = saebr SRAVEL; 1ight bremwn, dry. dinsc M — ! — SAD
. , | SILTY .
GP 20| | f— 10-15X cobbles to 12%. ) sc 25 | & |100| 46 =] Brown, cemented. ‘ sor M52 Ll A il T
— 50 CLAYEY SANDY GRAYEL, maciim demce. 1%
- s s 1 SILTY SMD; whitish brown, caliche. GC {AB |27 |12 | 4B} 6 [T]  hoyiders to 16",
1 " 88 —
20
F=—| reddigh brewn, meist, dense, 5-10% + SANDY GRAVEL,; 10-15% boulders 1o 247,
(—] boulgers In 24", cemsnied. 242 ] coliche coating on boulders
— GP =1 Iight brown. dry, dense, [0-15%
+ boulders to I5%,
+ — ]
[ 2
o 66130 (4211 | a——"
— B0
—] + [T sMiDr GRAYEL/CLAVEY SAWDY GRAVEL,
— &P 76|49 {3018 [— reddish broen, moist, dense, f-5%
L] &C boulders to 15"
s Xl 240
=1 decomposed granite bousdors, 25.0° L] BEDROCK . granite, bucke! ouger refusol
— at #5'. Pit dug in botfom of french
- &'x B, granite bedrock exposad at P4* .
390" E—] .
tcsat cuper refusst of 34" !
i
i
|
I
TT v9-32 TT?I-17

EL 13992 106 MC LL PI_-4 200

£L1382°% 106 MC LL Rl -4 -200 N

N
[T SILTY SAND/CLAYEY SAND: light brown. lposw. :
5N H N SANN GRMWEL: tan brown, loose, sowe cobbles
Jse 20| 4 |91 {29 o6 bl R I m R
35 — o —] - —
sc 2|9 {92 |35 CLNEY 5MMG: dork brown, cemsnted. 71 w46 | 8 |—] sedive dunze, cesented.
60 ] 60" —
[ BEOROCK; gromiie, decompased, fraciured and sp GRAVELLY SMNO/SILTY GRAVELLY SMMD. tan brown,
NS [ iointed. o 65 NP 164 | & | wadive dense. cemdntad.
X — i —

Backhoe refusal af 107,

NOTES:

PLATE 3
1. SEE GMBGT-24 FOR LOCATION OF TEST MOLES
MND TEST TRENCHES.

2. SEE GHGET-36 FOR LECEND, NOTES, AMD BASIS OF SLASSIFiCATION.
TE. &

DATUM 1S MEAN SEA LEVEL

STEOC TR e [ ] PPRCrYAL
REVISIOMS
U3 ARMY ENGINEER DISTRICT
LOS ANGEUES
CORFS OF ENGINERRS
DERGHED ¥ GILA RIVER BASIM
TK l PHOENIX, ARIZONA AND VICINITY (INCLUDING NEW RIVERI]
NEW RIVER DAM
Py DAM EMBANKMENT FOUNDATION
el SOIL LOGS
SCALE® RO 1.
s XERT' 5 lm.-s:r. AR
= S SEC. 4O, Dacwor_ B3 s OUE [N
2417253
=3 o DHMCT FLE MO, i 80
MCAL
SAFETY PAYS PLATE 7




VALUE ENGINEERING PAYS

LEFT ABUTMENT
pD-19 (inclined 45°)

PRESSURE _ TEST tI:_%RsES
DEPTH | P Q K o IN % FLEZ 120825
ALLUVIUN: Rasidual soi! and slopewash.
NO 20
TEST GRANTTE - gray,hard,curse arained. highly
fractured with zones of siightiy to mod-
2.8 arately weathared, iven siginad_sgderately |
| hard to hard, gray brown graonite: 10.0-11_ u
12.2-4% .47 75.4-26.27 47.5-52.1, 55.0-58.0}
59 . 4-6! .G’ ond §2.2-63 0",
o jn.2 L8
breceioted and rehwaled soderately apft to
moderately herd, uspolly rust stoined: £8.9 -
' 20 162| w8 £ 29.7, 48.0-49.7, 49 8-50 4, 57 {-5%.5, .55.0-
56.6, 57.6-58.0, 5%.4-61.0 .
40 256} 1.7 - -’
shottared: 22.7-23.0, 29.7-30.3, 32.9-33. 2
33.8 44.8-45 .5, 47 _5-40.07 50.8-59.2°,
[T] !l70 5
joints dip primerily 20776 ead ore iron staimed.
388 20 =325 79 Lsiightly to moderately weothersd with pcgasionol
a3z %g 22-% gg - siickensides.
o !G 2les 303 Righly weatherad: §.0-16.0°.
20 l 7.7l0.6
i
40 0606 !
&0 P 149 0.6
2.2 | v
ks — 63.4
| R FAULT ZOME: breccioted granite /faul? brecciv
20
! s with srown cloy gouge loyers slickensides minar
a6 ‘o5 .03| E23 rust staining;zome inciined about 70°
' - S N
. "
% l &0 J°~ o4 759 W GRAHITE: as above.

93 % Racovery Sepfember |980
Drilted from 0.0 1o 76. 4 for N ¥ sized core. 100%drill

water return 0.0 to 36.0% 0% return 36,0 to 43,2} 50%
return 43.2 t0 76.9°

RIGHT ABUTMENT
DD-22 {inclined 30° )

_ PRESSURE TESY fgg:
DEPTH. [PREGURE] @ | K o N ELEV 139087
ALLUVIIM: silty sandy gravel and sfopswosh.
HO [ANDESITE, ‘gray, hard, moderdately o highly
TEST froctured.
12.0 shattered: 18.7-19.1, 25.4-30.0. 43.5-44.8.
45.7-46.7. 47 .6-48.2] BT 467 7.
10 13.8| 43 i brecziated and rebealed: X5.6-38.3, 45.0-49.4°
23.0 . Joints dip 20°70"ond ore slightly weotherad with
wingr rust stoiring to 34°and minor clay filling
i to 567,
!
e 154, 2.1
1
20 |13 s
30 216 1.6 .
438
10 .3 2.8
20 235 27
4 3 2 .
6.0 0 333/ 2.6 ‘
E
10 [wefoz| |
30 2802 - f
75.6 [ X ek I

7% Recavery September 1980

Dritfed from 0.0 to 726 "for KB sized core. 100 %
driil water return from 9.0 1o 18.5.23.4 to 38.5°
ard 56.0 to 75.6) 50-i00%drilt water Jass 18.5-
ESJnMSGSIoSEO

LEFT ABUTMENT
DD-2! tinclined 45°)

FHESEURE TEST coRe
DEPTH7ERE§$ URE[ o [ x o'

ALLUVIUM: Residuo! soil and slopewash.

NO
TESY

GRA\‘II . gray ha e grarned :hgbﬂy weathered
highiy fractured; zanes of stightiy to moderoiely
woeotherad, moderately hord to hard, groy-brown (rust
stained] granite: 9. 8-11.3] 12.4-16.0" s0ft; 5.0 -
9.8, moderotely sofs; 16.G-18.8".

oo
15 ¢

6.0

|
H FAULT 20WE: inclined 2Qtbrecciuted {secasionally

- rehecled) to highly fractured, rust sioined spderote-
I . Iy soft to hard, moderotely to highly weatherad
GRANITE with thin layers of cloy gouge, 26.3-27. o
solid clay gouge.

GRANITE : as obove

38.9 shattered. 9.8-10.5, 11.3-11.6] 14.5-14.8".

L 886 |

brecciotad ond reheaied, rust stoined, moderately
hord to hord: 12 4-13.4' 15.0-16.8] 46 .5-47.3"

Joint dep primorily 4G%70"and ore slight!y weathsrad
and rus? stained.

L] 0.0
10 [N}

19.9
1

67% Recovery September 1980

Crilied from 0.0 to 48.0° for N W s:2ed core. (00%drii)
water return 0.0 o 48.0°.

RIGHT ABUTMENT
DD -45{ inclined 45°)

PRESSURE  TEST Eg'sﬁs
DEPTH e} o |« P IN% ELEV 485 3
oo =W | awesregray, hord, hishly fractared, occosional
a6 _ 1. b ! vegs and wesicles.
; s 1
. - shottered: 0.0-1.9] |5.r-|s.e,‘ 22,5-24.0) 26 3-27.0]
oz 20.3-29 6. 32. 35.9-36.8) 40 6-41 5 67.7-68.2]
- T T0.4-72. l 7y ,' F5.4-76.1" .
iF
0 6 | 34 Y .
=2  moderately ta highty ¢ froctured: 1.9-3.3, I7.2-20.6;
- 50.2-55.2, 6G.4-67
T L aderctety fractured: 6.0-6.7) 8.0-10.2) 24.2-24.9".
25 o o ‘
o ©sleghtiy fractured: 10.6-11.9] I7 4-14.8°
e .4, 19 e . breccroted ond rehealed rs 8472 15.6-16.1, 0.8~
- 3500 31.6-30.9] 38.7-38
=¥ i
20 2s |23 <u ! stightly to mederately froctured: 55.2-59.7".
| ass35 ¢ | . T " joints dip TO%neor verficol mostly parollel with
- _ intarsecting PO 6G7siightfy weathered to 8.0°wrth
S Lrown residuol sorf fitling. Most jornts contorn
10 ERE T - 1 vorying omgunts of colcite eith minor hard cloy.
Lo i
z0 1.5 | 0.1 -~ :
o i
30 15003 !
R
| 65.4 W' i
o jar|os HF I
- i
P
20 7.6 06 T
%
40 [%7[co afa
80 4 804 2

83 % Recovesy Januory {981
Drilled from 8.0 1o 3.6"for N X sized core;from T.€ 1o B0.4"

NOTES:
=== patEz

1. SEE SRELT I FDR THE GEOLOGIC AP AMD 01AMOMD DRILL
HOLE PLAR DF FRPLNRATION.

2. SEE SHEET™Y FOR DAY EMBANKMENT FOUNDATION GEOLOGIC PROFILE.
PLATE & 4 SEE SWERTw FOR LEGEND.

4. GLAMOMO DRILL HOLE ELEVATIONS ARE SUNYEYED.

5. ALL SOHL CLASSIFICATIONS SHDWK ON THIS SHEET ARE VISUAL.

€. DEANOND DRILL HOLE [NCLINATIONS ARE MEASURED FROW WONIZONTAL.

DATUM 15 MEAN SEA LEVEL

for N ¥ sized core 100%ceril| water return 0.0-15.5°16.6- -

19.0045.8-57.07 50-100% drifl wotcr foss 15.5-16.0°19.0-45.8"
St 0-me 4

FTMBOL RERCHMOS L3 APV

REVISIONS
. 5. ARMY ENGINESK DISTRICT
LO5 ANGELES
QORPS OF ENGIMEIRS
; ennes v GILA MEVER BASM
~ ! RLT PHOENIX, ARIZONA AND VICINITY [INCLUDING NEW RIVER)
e NEW RIVER DAM
WH B
PR DAM EMBANKMENT
yull {RIGHT ARD LEFT ABUTMENTS)
oG wy, GEOLOGIC LOGS OF DIAMOND
DRILL HOLES
VERT. ity T, SFEC. MO. BMCwos. 83 0016
1o o i 20
. SETIICT FRE MO. 2417231

— i $TaTECAmITE, 80

SAFETY PAYS

PLATE 8




VALUE ENGINEERING PAYS

— A

% LOGS OF EMBANKMENT TEST TRENCHES
Gr VEST  DEPTM TO  TOTAL
TRENCH NO. BEDROCK  DEPTH  DIMEWSIONS  BEARING NEMARES
- ¥ wolone |y g0 g [Q.06.0 0 SILIT SN, MAMELLY SILTY SN0 & 040 - CALITHE CEMENTED CONBLES MK BOMLOERS .
- 7 WIDE i3 T R REFUSAL 1 CORBLES MO
, 12 LOWE o . | D@8 & SILTY Samb, unELu SILTY SAND. $.04.5 : lﬂnnll. HIGHLY WEATMERED GRANITE.
7 6 §.3 2 wipe | M5 E | mEFuSAL in CRNMTE AT 5.
5 Lo o . | D885 SILTr Sm, mvi‘tu SILTY SAMD. 5.5-7.0 : RED-SROMC DECONPOSED GRAMITE.
4 85 T 2 WOE | W T4 E | REFSAL IN CRMNITE AT 7.8°,
. 77 LG 0.0-5.5 - SANBY SILT 70 59 n SAND, FEN GRAVELS. %.5-5.0': WED-DROWN NIGHLY DEATWERED QGRAN{TE.
L 5.5 ¥ 7 ¥iDE | MM E | REFUSAL in GRAWITE AT #'.
C 2 L . | 0.e-T.: SAMDY SILT TO SIUTY SARD WITH SBE GRAVELS, FEFVSAL 1 WD BROWN WECAMPOSED GAMN|TE
" 7.0 r -wiE (NTPE | aire. |
. 76 Lowe D.0-7.0° - SILIT SAND TO SANOY SILT WITH SOME GMAVELS: 7.0-3.5 - FELL CENENTED CMBMLES WF TO
L o s — | &S 2 wine | "% E 5T DIANETER. EFUSAL TH COMILES AT 8.5
. 75 LoNE 0.0-4.00 : SANDY SILT TO SierY POORLY COMSOLIDATED. #.4-10.% : SAMDY SILT, POORLY
ng/ 5 — | 2 WOt | "TPE | Cimpdiveo “EAUSL IN CLLIGR CLRERTED COBMLES AT 36 -
N Abut 5 LS o ¢ | 9.8-1.00 - SANDY SILT TO SIUTY SAMD. 7.0-8.0': CALICHE-CEMENTED $MM0Y SILT.
N Aoy i — v 7 wide | WI5TE | BEfwSAL I CALICKE CENERTED S AT 0. .
I~ o —_ A 75 LNG | wg7o £ | 0.0-5.00: SAMEY SILT TO STUTY SAMD WITH SME GRAVELS. 5.0-9.0°: POGRLY CENENTED COMBLES TO V'
[~ 2 WiDE DidaETER 1 T MINGR CALICME)| REFUSAL 1N COBBLES AT & . i
I W $23,200
3 . W I
et oo
) DD-14% !
TTe2-4 ) / }\w‘” \ ) |
e \ DD-35 B - k)
I TT- 47\ - v %o e Gr ‘
/-—" - TI82 ‘,A - .
—T //\ - % !
‘ e no \ = ‘
: TT-54
: rr-
: .- “\\ . !
; TT-85am TT-854 !
i w00 1 .
| Qoal A : ‘
/— TT-96 sy, TT-96A |
b U5 Toe of i
. . Embant f
; 19400 masntmant-y _ £ Embombment !
! . \ a0 | E- r 1
i iT-87 \STT-874 < = :
! 1zeoa] 1 - \‘ 2 0.5 Tea af Embanktment i
f 0 i
: . B Qoall 1eoo b 1490
- ¥ Agproaimate ground surface
5 T - -
b Decompontd 15 highl Thared Y - =
v gramite, soft o m.l:;r:::ly" - ,_'; ‘Gr “-‘; i
z Tt - st :
Pl e cET ; N
= INLET 17 ALLUVIUM: silty sand - [
E CHANNEL | 1 l ______ ravely sitty sand o -
] INVERT . ateovmms T T — e
L cataiad ¥ meol ! Gr I m";’:u::': ] Gr I * QUTLET CHANNEL ! IIVEI!"“ 5& R
l I N AO% cobhier gnd bayldirs i Sty Gend, graveily
i | \Gr \ silty send matric
[ . - '
1370 |- i | l [z-.-' Gr i Q ::,’Pb::;:_‘"" " Qoual 1T
\ B i i -Approvimale
N Lias J_s“ | top of hars sadrack
- \ 1%0 1 1 1 1 131‘“‘ 1 1 1 1 | 1 i ] 1 1 ] 1360
\ STA_ 23400 22:00 1000 20000 1900 18+00 ITH0 00 15400 400 I 13+00 12900 1¥00 10400 oo B+00 T00
| :
i Ve PROFILE ALONG € OUTLET WORKS
2\ HORJZ. SCALE: 1IN, = WOOFT,
O_' 00 %0 o 100 200 300
E-1
g VERT. SCALE: [ IN. = 1G FT.
L] E) O Ll 20 0
: a2t oot e——— —
gl g\ 1_
g RN |
\ \“j u \\ NOTES: i
PLATE 2 1. SEE SWeai—3- FOR THE GEOLDGIC WAP AND DIANOWO DRILL WOLE
PLAN OF EXPLORATION. |
PLATE 11 2. SEE Swii=- FOR LOGS OF TEST TRENCHES 9 THROUGH 14. ‘ DATuM 5 MEAN SEA LEVEL
. SEE SHEGEGminineFOR F TEST T 1 TRV _
PLATES 12 and 13 3 ﬁ josippmangel LOGS OF TEST TREWCHES & lﬂ A Freioed Tomniiream ol anmenTel oeliar oo ks R Wik
i . ' S [ v A,
SHEEE Sttt .
LEFT ABUTMENT, EMBANKMENT-TEST TRENCH PLAN 4. SE€ FOR LEGENS o e visa i REVISIONS
: 57 ALL SOLL CLASSIFICATIONS SHOWH ON THIS SHE AL e |
— ] U. 3. AUAY ENGINER DRTCT
QUTLET WORKS_PLAN OF EXPLORATION 5. TEST TREMCHES § THROUGH 14. 42, 44 THROUGH S4. AND 81 fHROUBH 82 106 ANGELES
- oSCALE . 'm”;o s00 WERE EXCAYATED WITH A GASE S80-C BACKHOE. CORPS OF INGRENES
Ricaziohrati = = ] 7. FiNAL DEPTHS OF TEST TRENCHES 45 THRGUGH 54 WERE OETERMINED BY REFUSAL e . GILA RIVER BASIN -
I BECROCK OR COBBLES AND BOILDERS. RLT PHOENIX, ARIZONA AND VICINITY (INCLUDING NEW RIVER)
CONTOUR INTEAVAL 4 FT. AN 20 FT. 8. THE SOFT SEDWGCK PROFILE WAS DEVELDFED FROM DIANOND DRILL HOLES AND NEW RIVER DAM
TEST TREKDMES. : o DAM EMBANKMENT (LEFT ABUTMENT)
9. THE HARD BEDROCK PROFILE WAS DEVELOPED FROM DFAMDNG DRILL HOLES AND o
iy , AND QUTLET WORKS
1 Ciniscus Y,
PIATE 1010. SEE Skebd@= FOR LOSS OF FEST FREMCHES-82-1 THROUGH 8.5, PLAN AND PRO'F'LERgF
11. TEST TRENCHES $2-1 TWROUGH 82-6 WERE EXCAVATED ¥ITH & DG DOZER. TEST TRENCH_ EXPLORATION
12. THE NORTH WALL OF EACH TEST TRENDH WAS APPED WITH THE €XCEPTION o o0 SEC O, Bacwes. 833 0015 ':'
OF TEST TRENCHES 82-2 AND 82-3 WHERE THE WEST WALLS WERE MAPPECD.
. - DEFIICT FE MO, 2447232 A
OTEE M it — REV™A

SAFETY PAYS PLATE ©




ELEVATION (N FEET

ELEVATION IN FEET

|
VALUE ENGINEERING PAYS 1

i
j
i
k. s N [
1398 |- - 1398 1400 F 5 1200 :
Approximate ground surface
Approximaie ground surfoce i
5 j N
1396 139 1308 1358 1a01 + Apromete grourd surface 1 120t
" ALLUVIUMG: silty sand, gravelly silty sand, brown, loose; 7
becoming more derse, chonging to a sandy
silt ar 2 ft deptn. - "
1394 - = 1394 1396 - ALLUVIUM: silty sond, gavelly silty sond, brown, loose Jiz96
- — TN
- o
—-—— - — = M. sith b
. [y _//\\ GRANITE: g7, fq, e, mr=e, b, 6 : ALLUVILL :o; s:r:dn. :r::el\:fbs- vligsao:.‘brnun.
5 - - ® wiih granie boviders between
. gr:¢fb, stotion Q20 ond O 35,
129z - 4 1392 2 weal dg: s —— 1334 1309 | 4 3%
- . L . 3-ms, hw, & JR—
z - "“9"'4; _s‘—'-* -
— — -
5 77 1 RN 7
= ) -
1390 GRANITE: w-gy, mg-cg, mw, mh, h! J 1300 T 392 b GRANITE: gy, mg-zg mb-h, by i e . 1308 | \\ J E 1308
with some pockets of ms g, w // mi-bhi sw-mw; pockets | [ GRANME: /b, "~ § GRANITE: /b,
upper | 1. is €D %0 w-gy, “ of Ri-sh gr, @ on jis. o mg-eg, s, bw, ce; V! { mg-€g, MG,
mwdg, s-ms, mech oo i = some mh. b pieces | Famt P £
1388 |- presen! above it Bottom of Trench - 1388 1290 < 1390 Z 139 - 1397
8 f.depth.  N452, 90° 2
. it a
i 20°W, B5°RE Ripping more difficult Betiom of é gr on Trened v an
O E, BO® SE in less froclured mg- Trench [ floor is ms- ) NITE: gy, 1g, trench floor
1366 L 1 1386 e b g ar 1388 (396 | mn, of-gn } s, o, oo 15 mostiy 19. 1306
ms, cc ond mh-
granite becoming horder ! Battem of b, bf “dike” rock
less wecthered with deptn Trench:
1394 . 3 . L L L L 13594 ' 1386 L L L . : L 1386 1395 L L 4 1395
0+7C 0+860 Q50 03 Q+3C 20 [oodis] 0+00 ooTG 0080 0rs0 oe4 030 0020 10 000 050 040 1] Q20 OFIO 00
TEST TRENCH 82- . TEST TRENCH 82-2 TEST TRENCH 82-3
HORIZ. SCALE: | IN. = 1T FT. - HORIZ. SCALE: | IN = 1O FT. HORIZ SCALE: 1 iN. < IOFT
VERT SCALE. IIN- = 2 FT YERT. SCALE: [IM. = 2 FT VERT. SCALE:{ W = 1 FT
w 3
w €
1406 | 1406 1445 a5
93, gy s .
NOTE: jointing on freach
wall indistinct . ALLUVIUM: sitty sand, gravelly w Approumale’ ground surface E
| silty sond, drawn, ..
waad 1404 1440 T possibke sheor zone an trench logse with gr o mee 1395 ‘4—_“_’_3_,__—/—/' 1395
Sppeoaimare ground surface fioor from sta. 067 fo OST0, slopewash -
e~ NEBOTE, NV., 8" wide avg. Al M: silty sand ty si i
5 ¥b, 5. hw i LLUVIUM: silty sand, grovedly silty sond, brown, foase.
1402 —_— -
99 t7b, 5 " i ond o5 presen 1402 1435 i GRENITE gy, fg, | 1435 1350 1390
b from sia. O%21 fo 027, i A"";""’“"" qround s-ms, mw-hw
T - - surie with pecaswenal e
Grovelly sitty -~ GRANITE: y/b-gy, ocetmional r/b zanes, s-ms, hw, @ dlotks af mh ALLUWUM: coliche cemented cobbles 1o 12”
= s i
1400 wond, brown, - ni, b, stottered pockets of s, sh gr J 00 w w30 b gr,sc W i o grovelly silty sond metnit, dense
loose e ~7at 310 D245, gr becoming ms-mb, mw-hw, z GRANITE: gy, my-cq, M-, T 1aee woss — B
- :;vpz:f‘f’:“‘:“"-“'“’; N 65%E. 60° SE o it fa, hd, B, gy z o, B, ot z o [ e —
Al - o present east s ) i -
v s e NTSOE, 757 KW end of trench & SRANITE: fg, (see descriptian! -1 BLLUVIUM. cobbles fo 12”7 m o groveliy
. * o ANITE: mg-cqg.{isee descriptiont =
— 138 2 1425 “dike” of matic g, ms, hw, ot - 1925 o280 i sﬂn: rnm::, loose to J 1380
™ 8 o - medium iense.
Battom of Trench BOTYOM OF TRENCH 3 | Bostom of
rubble = "1t o0 trench fioor it on trench fioor: N 55°E N.V. H Trench
N 65"E, NV gr on trench floor! GRANITE: ik b infi
1396 - : ¥, oceasional gockets. of b, - 1396 | 1420 Hises, deserptin), soi intiting omong blocks, - 1420 : 375 - - 1375
mg-cg, ms-h, sw-mw, hf, rubble Bedrock 15 0 gy, mg-cg Bedrock exposed atermimtently
scattered ncgtms aof re-hw, ms -~ gr on tench floor: ms=mh, mw-hw granite in very pottom of teeach
gr, ¢ Somelimes present olong jts 510 000 10 (»23, O+70 to O+73: Ig, mh-h, sw, M, scotiered potkels of
1394 L L 1 L ' s I L 384 s b ms-mh, mw, h-sh gr with cc = 1415 1370 —L —1 L L L L 1370
090 0480 0470 0460 050 o040 ®30 . oz oo M0 310. 0123 to Q+70: mostly mg-cyg, Mhrh, sw, hi, xeoMered pockets of . #20 1100 080 60 orad 020 000
ms-mb, mw hi-sh gr ’ 1
' o . . - - ! ‘ ‘ oo TEST TRENCH “82:6
TEST TRENCH 82-4 0+ 80 00 60 0450 a0 o030 0+20 o0 . 0400 HORIZ SCALE: 1IN ¢ 20 FT.
HORIZ, SCALE: | I8 = 10 FT. : VEAT SCALE: [1h = 5 FT.
VERT. SCALE: 14K = 2FT ‘
TEST TRENCH 82-5
HORIZ- SCALE: 1N. = 10 FT.
VERT. H = "
ERT. SCALE: 1N, = §FT DATUM IS MEAN SEA LEVEL
LEGEND NOTES:
o granite sw slightly weothered ). SEE Skigigheie FOR LOCATION OF TEST TRENCHES. v
) decomposed granite Mw  moderately weatheced 2 TRENCHING ACCOMPLISHED USING D-9G DOZER . ~T
b reddish-brown hw nighly weathered WiTH HYDRAULIC BLADE BND SINGLE TODTH RIPPER. : . REVISIONS
. : m—
9¢ grey nf moderately froctured 3. REFUSAL WAS NOT ENCOUNTERED IN ANY TRENCH. , U. 5. ARMY ENGINEER DISTRICT
iy ot y !
* white highly fracured 4. EXCAVATION ACCOMPLISHED USING ONLY BLADE i 105 ANGELES
bl black sh shattered B TTE2-3, TT82.4- AND TY82.5. RIPPING OF SCALE: 1IN, = 1 £T ' CORPS OF ENGINEERS
¥ yellowistrbrown b blocky MODERATELY HARD TO HARD GRANITE REQUIRED , R s o [y GILA RIVER BASIN
fg tine groined jts joints . IN TTB2-1 AND TT82-2. SOME RIPPING OF CALICHE e N RLT PHOENIX, ARIZONA AND VICINITY (INCLUDING NEW RIVER)
mg medium  groined [ indistinet jointing CEMENTED ALLUMIUM REQUIRED IN TF82-6 SCALE: I IN. = 2 FT. NE B
cq coarse groined o teicivm corbonate - ' 34 i TRawH s W RIVER DAM
. soft (qenerally orours 06 [ DAM EMBANKMENT {LEFT ABUTMENT) AND
generolly SCALE: | Iy = 5 FT. ; VD
ms modarntely sofy infilling betwaen rock bigcks . o s 5 ! %‘_\,‘ OUTLET WORKS
;‘nh madecately :::: or along it surfoces) - = 1 . oecxm w, LOGS OF TEST TREMNCHES
SCALE: 1N, = 10 FT. . 82-1 THROUGH 82-8
(] 20 e
SCALE: 1 1N, = 20 FT. ' SPEC. NG, DACWO9- _B3_B-Q0I16
K i+] .
DISEICT FRE WO, 2417 233
80y

SAFETY PAYS : PATE 10




IN FEET

ELEVATION

IR FEET

ELEVAYION

N FEET

ELEVATION

|
VALUE ENGINEERING PAYS i
]
’ i
w E :
1402~ } : LEFT ABUTMENT .0, -
- 1
Approximare Ground Surface w £
1401 = | ; LEFT ABUTM
1407 1402 | ENT. a0z
|
:eﬁ:.:/wuu: $ilty sand,graveliy silty sond,moderately . /! Approsimate Ground 5””“.;"'—‘--.. s 7
1+ 00k - - £ oun s - i
20 P 1900 1401 tler works— ‘ v 11401
| /s / |
1 ‘ /
o .
i _ , ALLUVIUM:  seliy sand.gravelly Ve
1399 — 1399 1400 511y sond, moderately dense - / Gs ~ 400
—_—— Gr -
[ —_—— /
Qoal ! —_—
Floar of Trench It e — G -
r
1398 | u e — -
1398 1399 - . - ;
- . e DECGMFPOSED GRANITE: — " [— adoint - 1399
-~ 5::::::::: ::d::‘,g:f:rmm-ud z red-brown 301 Floor of Trench e — -—_ w ase £
Ve woderately soft GRANITE from z x—— - —_ [ 70° SE
- stotion OO te HOOD . 2 —— —_—
1397 |- — HrasT 5 i3es . — — g Jeint .
Foult with / 2 — Gr o meg 1398
cloy gouge u — N 63°E
A / [ — GRMITE: white to gray.mixed i e
N 56°w Dith caiioh eroint ANITE . white to gray,mederately hard, « Vestico!
ot / Gr ““'M :ode:af'e,fm erately blterad, mederotely weathered;joints are Dip ;
1396} Ji306 1397 hard T iclasely spaced, stwaply dipping with some
ienh:he filiing. Occasional sofl, thin cloy _.- = 1397
’fny:r: 10 4'depth
1
1395 ] ‘ Refusal in white to gray GRAWITE .
GRAKITE: white ta gray,moderately soft 1o mederotely 1398 : 1393 ] Gr 1393
hord,blocky moderately tc highly weathered, by
I” joints are ply digping, closely spaced “ X ‘
and lined with coliche. ! . é
Quriet Works - Approsimale Invert i ' H
1390 o e s . . di3ec 1369 e T |-:-a__' ,b_o__m . .  Works- Al @ Inver EflevahonJJQS imm
efusal in white to gray ] T+ g+99 THHT 0+70 O+ [
GRANITE From station OO GHC 0w Dedn 030 0+20 0w 040G
to [+20 . .
\389 : . . ) Outiet Works - Approximate inverf Elevotion 1369" TEST TRENCH 10
A L - 1
1+20 i+ 1+00 o+390 O+80 o470 G+60 050 FEETS 0+30 0+20 C+10 0+00 1289 .
TEST TRENCH 9 ) w E
== g £ Ourler works
! LEFT ABUTMENT
1396 i’/ Appreximate Ground Surfoce — .. . 1396
i
W 3 T ;
£ Qurier works LEFT ABUTMENT .
1389 |’/ 1399 L '
F Appreximare Grovnd Surfoce 1325 - 1395
1
- ALLUVIUM: siity sond,gravelly silty sand, —
I moderately dense. Qool —_——
—_—
1398 | ! . R e : e —
ALLUVIUM : 5ilsy sond, gravelly silty sand mederately Qoal 1394 - — 1394
danse. z
DECOMPOSEL GRANITE ! red-brown,soft — - —— —— — — — z
39Tk Qoal ———— ;\ g DECOMPOSED GRANITE:
e ——— -——‘ Gr _ e —- -—— 1397 § 1393 - red brown,spfr = 1393
I SECIREEE ~: >y
" N 65 £ ! “ e
e —— Near ¥ertical Dip e — Refusal in reddish-brown decomposed to highly
1396 - o i — T =
- Joint o G GRANITE : white togray . moderately 1396 1392 - — — Flaor of Trench Gr reathered.noderately sof1 GRANITE —1392
N 60° r s0ft 1o moderotely nard,moderately to bighiy
Near Fertrcal Dip westhered, oltered, mixed with coiiche. G
r
foor of T h |
1395 F of Trenc 1398 1391 L ! 1391
|
Gr = : :|>‘
1394 Retusal in white to gray GRANITE ) Jis0a nsar] . . , s . . | _Ourtef Works- Aporaximaie Invert Elevation /387 . [ 1387
1+40 1430 1+20 1410 1400 0+30 0+B80 0+ 70 0+60 0+50 0+40 0 +30 0+20 0+10 0400
£ N
TEST TRENCH i4
1388 Qulle! Works~ Approximate Invert Elevation i388" T w E
A 1 1 1 1 1 1 1 1 1 1388 ’
1+10 1400 0+80C  0+80 O+70 O+60  0+50  D+40 030 0420  G+HIO C+0D 1399 11399
T :
: TEST TRENCH 11 LEFT AﬂUTHENTl HOTES 2
W —_———— £ £ Qutier works | | b. SEE SHEEI.Zw FOR LEGEND.
LEFT ABUTM 7 THRU 14.
1396 - £ Outlet vnrks\‘l BUTMENT 1396 1398 [ / “gpror-mate Ground Surfuse—_ ; Jlsss 2. SEE Swiedem FOR THE LOGATIONS OF TEST TRENCHES BC aaimns PLATE 9
1 . -
Approrimole Ground Surface \ i i 5. ALL TEST TRENCHES WERE EXCAVATED WITH & CASE Se0 B
! - : ! 4. FINAL DEPTHS OF THE TEST TRENCHES WERE DETERWINED BY BEDROCK
1395 J REEUSAL
{1395 1297 - 1397 5. ALL SOIL CEASSIFICATIONS SHOWN ON THIS SHEET ARE YISUAL.
ALLUVILUM silty sand.grovelly 5ilty !
. i - sand, wederotely denss .
ALLUViUM: 5ilty sond, grovelly silty sond, moderately dense w 1
L
1394 L uw
11394 = 1396 -~ Qoai . T 1-11
= —_—— { -
— -~ . A
. oal — = - T T T
1393+ @ ——— 1393 g 1395 [— - -~ ¢ Floor of Trench - DECOMPOSED ’G’RANJT; 2 TATURLS MEAN S0 LEAEL
e — — —— Y — = - ~._  red-brown,so | 1295
—— e — — —— e — . — u
Flaer of Trench w — — ~deing |+
Gr DECOMPOSED GRANITE: red-srown, soft / o ! - =
—_——T— n REYISIONS
1392 |= — —_ - P 1392 | Retfusal in dark groy GRMNITE
- 394 " Refusal in reddisk brown 1 st
T GRANITE : white to oray.oliared o from sigtion 0469 to [+0F decomposed fo highly weath., 394 U.S. ARMY EHGIER DISTRICT
moderately soft to -ud‘eraf;i‘g ’ ered moderately sof f GRANITE LOS AMGELES
herd, moderately to highly 6 from srgtion Or0O to 0468 I CORPS OF BNGINEWS
0 i i T
1391 L weathered,mixed with colich . - 1293 : i GILA RIVER BASIN ]
r ; - [2 a ICINETY (NG < E
Refusal in' reddish-prown decowpored fa Gr Gr s /‘" HOENIY. ARIZONA AND VICINITY ONCUDING NEw RIVERD
highly weathered, moderately soft GRANITE GRMWITE: dork
r H gray, moderadely hard, a
trom station 010D to D+30 and 0470 to 1+50 Gltercd, moderorery mosemered) hard. ‘ u\;;c&r NEW RIVER DaAM
1350 b . . are olosely spaced and dip 50°with
Retfusal in white to gray GRANITE - 1390 1392 Y Th < a4
from stotion 0+30 to 070, caliche filling 1392 3(5" OUTLET WORKS
= & By iy * i LOGS OF TEST TRENCHES
: Outiet Works- 4 ;i i . T ; - .
1587 - . , \ ) ) . Sure A ppreximote f'”l't'"’ Efl'VG"'O" 1387 ) | 187 1388 ) ) 1 ‘ , . ?uﬂer Wa.;ks— Approximate Invlerr Eievation 386 1388 2 THROUGH 14
. - 1 ' 5
1+50 1+4C I+30 1+20 r+iQ 1400 0+90 0 +80 o+70 Q+ 60 0+50 O+a0 Q+30 o+20 C+i0 OHOQuer ScaLE 1N = FT 1197 (+00 o+90 Q+30 o+70 0 +60 Q+50 Ot40 O+ 30 0+20 Q+10 0+00 g - 3 SPEC. MO. BACW®S- 83 p-0CIS
TEST TRENCH I3 t = 1 2 TEST TRENCH 12 .
ri ALE N, = ETCT 41 / 4
w5 3 1w " ro < - P, 281123 [
QTECH hiTAL

SAFETY PAYS . PLATE 11




VALUE ENGINEERING PAYS

ELEVATION N FEET

ELEVATION IN FEET

ELEVATION IN FEET

w . E w E
1385 - 1395 1394 —~ 1384
. r E Qutlet works . " € Outiet works
- £ Outlet works Approzinare ‘Ground Surface . .
w ;
1395 r/— - E 13685 1394 ‘_ThL—wM‘ 1394 1393 | Approeimote Ground Surfoce 41393
4 imate
pprar Ground Surfoce —\‘ ; . : . !
L
(394 | i 1393 - ALLUVIUM:siity sond,gravelly ilty sond, increase in fines 41393 1392+ LLUVIUM: silty sond, graveliy silty sand,increose in Tines Jisez
ALLUVIUM: silty send, gravelly silty sand, ia9s o ofter 3 1. mederotely dents. & ftar 2.5 f1.;woderately dense.
increase in fines ofter 3 ¥t w . w
moderately danse. z Qoal =
1393 - 1 z 1392 1 Z (391 ’ EE
383 =3 intermittant thin caliche cap we2 4 Qoal 38!
intermitteni thin caliche = covering graniie from stodion 'q— . X . )
cop coverimg granite from g 0400 to D+34 . g intermittent thin coliche tap
Qoal statien 0+0C to 0+20. i & cogég-mggl;;:fe from station
: to .
1392 1392 “ et <1391 W 13s0f ! § Ji3se
. Floor of Trench Flesr af Trench
1391 | Fivor of Trench 1391 1390 et e /—\L - +390 1289 1389
.C . GRANITE: u'd ’.7 brown eognc -griined, -nderarely seit highly wegthered 1o decomposed. Gr
GRAMITE : ud"uf:.'y soft highly ,',”,.,..d to decompessd Gr rafusel in granite from station D400 to O+55. GRAKITE : re;t n; fbrmr :oarru-g]m’mfdonscéerareté;oﬂ Highly weathered fo decomposed,
+ own COOrse-: rgimad refusol in ite from stotion
12301 EStieal i qranite om sTotion GrO0 ta 0440 — 1390 1389 1389 1388 | ord ion Or Jizes
I | :
] T o T T r =
386 Approximate invert eievaiion | 586.5 1366 —_— Approximate invert elevation (385.5 . 1385 1375 ABprozimote invert eievation 1375" . 1378
C+a0 o420 0+00 0455 0425 0400 0455 i 0425 O0+00
e HORIZ. SCALE: I IN. = 5FT. sann ORZ SCAE N =5F?E .
3z 6 5 © 15 i i
TEST TRENCH 8 = = pre— TEST TRENCH 82 TEST TRENCH 83
—— VERT SGALE 1IN, IFT - VERT SCALE | IN = | FT. —_—
L 3 . 1 o i z 3
I E E I E
- rf. Gutiel woi s )
1303 E 163 ase ¥ . o Approximate Ground Surfoce E 1392
[epmrimate & d Surface
I,f[ Ouhet works imata: Ground Su _— ROAD r
A i ;
Pr— Groumd Surface ALLUVIUM: LLUVIUM: 3il2y sand, gravelly $ilty sond moderotely dense.
1392 ! L 11y sand, gravel| Ji
1392 1280 ::“; sond, f,'"::".: NOT EXCAVATED Goal lorge nsiq‘ual granite boulders . 390
in fines ofter 3.5f1; OUE TO clesely jointed.blacky,with ya
- moderately dense. ROAD silty sand afong jeints -
i b Floor of Trench )
1391 | ALLUVIUM: silty sond, gravelly silty sand increase in fines 139 “ (588| Floor of Trench (388
after 3 f1.;maderotely dense. = —_——— e — e el N '
g coliehe camented
3 smail enguler rog
L= fragmentis. i
1290 - 1380 £ 1388 GRANITE : red to brown_ cooree-grained,moderately soft highly weathered 1386 .
3 to decomposed refusal in granite from station 0+50 1o 0480 ;
Qoal o and [+09 to [+40. Ratusal in caliche '
camonied rock frag-
: ments from stafion
1388 13839 1384 Gr DHD to O+50. <1384 |
|
Floar of Trench | NOTES:
i
1388 6 41388 382 ] 1382 T PLATE 8 | spe SREETT FOR LOCATION OF TEST TRENCHES B1
. r é_ ‘ THROUGH 87/B1a
)3 PLATE 13 ST
GRANITE: rad ic brown,coarse-grained, moderataly soff . . ) s 1 2. SEE FOR LDGS OF TEST TRENCHES 85 THROUEK
1387 highly weothered fo decomposed. 1378 Approximore invest elevation iX78.5 R 1 92 AND 42.44 AND 45.
- ! 1 ] - -
refusal in granite fram GO0 fo G+30. y 387 v noT e s PLATE 2 3 SEE SAEET T FOR LEGEND
4. TEST TRENCHES WERE EXCAVATEC WITH A CASE 580.C BACKHQE.
TEST TRENCH &9 ond B5A }
B v A ——— 5. ALL SOFL CLASSIFICATION SHOWN DN THIS SHEET ARE VISUAL.
Appraximaote inver? elevation 1371.5° HORIZ. SCALE. | IN. = IOFT
iB?clhgo L 1375 . \OHL: _ [ 20 330 6. FINAL DEPTHS OF ALL TEST TREMCHES EXCEPT @8 AND B7 WERE
o450 o000 VERT SoALE [N - 2FT DETERMINED BY BEOROCK REFUSAL.
o z 4 5 i
TEST TRENCH B4 = !
—_— e W E
- 1320 £ outier weras S 1390
s OHONZ. SULEQZ 1IN = 10FT. r’
i [ 20 30 Appr
cximare Ground Surface ROAZ
YERT SEALET I 1FL T !
; et 388 | {1388
NOT ExCavaTED  |ALLUVIUM:
ALLUVIUM : 5ilty send, groveily silty sond, BUE TO © Feiity sond
madergtely danse. grovelly
it £ E ROAD silty sand i
"o Qotiel works - - L ith-in= | mgoc |
1392 - 1392 1386 creasing 1386
ines affe
Approximate Ground s.,.—f"._.\ ) ROAD | - Lpproximate Ground Surfaes N _ Quoal 5 f4. !
- v u - - i
1390 =" I <1300 = 134l P -~ Qoal 1'3%¢
ND;UESJ(::-;VATED ALLUVIUM : gilty sand, grareliy n'uyjl:nd = L — ~ -
ALLUVIUM: $ilty sand, gravelly silty incresse in fines botiom [ _ i
sond, maderately demse. ROAD Qoal moderately dense. £ —~~ DATUM 15 MEAK SEA LEVEL
increase in fines after 4 ft. = ALLUVIUM: 13 R
1388 - Flaor of Trench caliche comented onguler 1388 I 13821 40% cobbles and boulders to !5 inches ; e
Qoal gronite frapsenis. w in silty sand, grovelly 3ifty zand motrix. taer i
o d STMaOC [ car AL
. “'i':"":'u‘": tod Qoai ' REVISIONS
L caliche cewanie : .4 L t ] e—
1368 cobbies fo 12 inches. s kiRl 280 Assumed 80 Vo3, AT ENGIMEEL DISTRICT
-~ from station 0+00 X bedrock ¢ q- ] LOS ANGELES
~— s to 0+19 and 0426 Approximate invert alevation (378.5° surface o . CORPS OF ENGINERS
Qoal P2 - [ to DHEd _— -_— — Refusol in decomposed ] ™
384 '?"';/ r . . Jy384 378l Backhor excavotion limit reached ot 12 ft.in L] gronie mixed with | (37¢ | e 7. GILA RIVER BASIN
. Refuzal in coliche cobbles ond baviders Ve some calicke from i RLT PHOENIX, ARIZONA AND VICINITY LINCLUDING NEw RiIVER]
Refusal in coliche cemented -—\_/——Anumw bedrock camanted gronite from Floor of Tremch station 0sO0 to HO !
cobbles from statien (M85 1o surfac station O+9 to D426 . . AN BT NEW RIVER DAM
i+35 . Filoor of Trench ' .‘(3&
13821 Ji1382 1376 : 1 1376 - OUTLET WORKS
: 107 0450 00 .
. amaRo M LOGS OF TEST TRENCHES
leT . Approximate inver! aievation (378.5" T TEST TRENCH 87 and 87A I 81 THROUGH 8TA
1 1 —_ . 1378
1435 1+00 0450 00 HORIZ. SCALE: | IN. = IDFT. .
TEST TRENCH 8€ and 86A . w_s 0 [ 20 30 o LG MO, RACwOR- 83 50016
2 \ XER'[ SCALEZ, TiN, = 2 iT, s DISTRICT PRE NO. 2417235 oo
[=—— ——————— e————]

SAFETY PAYS : ' - ——




VALUE ENGINEERING PAYS

€ Outiet works
r/ £ Qutiet works : 1-_,)
w . . E E Approximate ground surfoce A E
1388 \ Approximate ground .mrfnca-\L > 388 388 ! k/‘[ Qutiat works = 13a8 1386 o _\‘ i g
i | Approcimate ground Surfaco\ ! - ,_(
o - h
1386 - ¢il ; 1386 £386 F —1388 1384 [ H13ma
AL LUVIUM: silty sond, pravelly silly sand : .
’ 4, & N A .
bottom one foot layer contains coliche cementad . . LLUVIUM: stity sond, gravelly sitfy sand
decomposed granite in a clayey matrix. ALLUVIUM: Silty sond, gravelly silty sond.
1384 41384 1384 - Qoal 41384 1382 | Ik Qoal 1382
————— —— e e — — - —— e — e _— e ——] -
e SO ) Qoal - - —_— —— - - - =
e [} uk -
- . w w e s
w 138z| T~ <1382 1382 - —1382 1380 . - 1380
m ~ o z ALLUVIUM: 40% cobbles and boulders to (4 maximem ine cemented = |
~ > silty sand, gravelly $ilty sand motrix with some clayey =z l . . . s
z ALLUVIUM: 40% loose cobbies and boulders to 15" moximum in o matrix ~ c decomposed gronits. c i Approximate invert si#vation 13785
g 1380 of sifty sond ,grovelly siity sond. 41380 E 1380 41380 E 1378 ALEUVIUM: diara
2 z & 40% cobbles and bouiders to 14 maximum
‘ b Approximate invart elevation i378.5" ] Approximote inver! alavation |378.5° } m °|‘m" sand, graveliy silty sand matrix.
2 _fae
i =ERELLE S 1378 1378 |- 41378 1376 | ! Qoal 1376
, Qool
b Qoal
.- B N Fi L h
; 1376 Floer of Trench backhoe excovation limit reoched @12 ] 1376 1376 | backhoe excovation fimit reached @12° 375 1374 | eorer Trend t_:ar:ﬁhoe axcavation | soched $12' | 1374
y WMWM in cobbles and bouiders. : in cobbles  gnd bew
§ Floor of Trench j‘
} 1374 1 1374 i3T4 1 1374 1372 . 1 1372
0+50 0425 [l 0+31 o+25 0400 o450 0425 o0
EST TR H
TEST TRENCH 88 TEST TRENCH 89 HORIZ. SCALE" | IN, = § FT. T ENCH 90
5473210 5 10 15
5432 'HgRIZ. SCALE; liN, = 5FT'.0 b= -
N T S g 2 ‘\)’ERT. SCAL%. .- ZF‘T [3
2 . \;EF!T. S(‘ALEzI 1§, =2 FI N i
LEFT ABUTMENT
w t
1408 = 1 “oe
. E . Approximare ground surface £ :
1386 - 1388 . 1384 \ BRELE [ Approximate ground surface
. —
‘ Approximgle grovnd surface
‘ \ i 1e0e TALICHE CAP e
; | E FROM STATIONS:
1384 L <1384 13821 ALLUVIUM: silty sond, gravally silty sand, mederarely dense. 1382 1 2010
y rand. gravelly sty g =z ALLUVIUM: silty snd, grovelly sitty sond,  0:33 onc
‘ . Goal 2 oC L moderately dense. o+ Flaar of Trench 1 450
ALLUVIUM: sifty sand , gravelly silty sand, moderately dense. T T e T T e T — —— T T T = 8 ;
| 13e2 [ 1382 1380 11380 < | Qoal Gr
‘ ——— - w JOINT N'BO®W,75%SW
Qoal P w - 396 f————] . A 1396
- “ - B v S e
— o - . N . - ighly weothered, J
oo13eo F——— Apgroximate invert elavation 1378.5 Ve {:as0 z 1318} Approximole inver! elevation (378 {Proj) di378 qf :
w —_— Proj) - - Outlet Works - Approximate inverl shev. 1380 T
= g 3 ; t0i5" Hy siity sand stightly dense motrix 1389 L . : , 1389
= _._\4\__ o - =] ALLUVIUM: 40 % cobbies and boulders o in agravelly siity sand slightly . 21E8 200 450 200 o150 5100
z 1378 >~ - Qoal J1ars E: 1378 - 1378 i JEST TRENCH 42
o ~ o — o ; VERT SCALE 11N = 4 FT
% 2 { e
> Qaal ' 10 20 i "2 SCALE IIN « 30FT. o
- 1376 - . " <1376 1374 - 1374 No‘fEs: = B= =1 ]
w ALLUVILM 40 % cobbles and boulders 1o 15" maximum in a gravelly $ilty sond T
maderotely tight matrix; some caliche in motrix from station 025 ta 0+50. PLATE S | SEE SYZET FOR LOCATIONS OF TEST TRENCHES B8 THRU 92.AMD 42.44 AND 45
‘ PLATE 2 2. SEE ®wwer—r FOR LEGEND.
. . . Floor of Trench ) hed @12°
137a | backhoe excaovation limit reached @12' [ 304 1372 ¢ backhoe excavation reached @ —i372 3 ALL TEST FRENCHES WERE EXCAVATED WITH A CASE 530-C BACKHOE
in cobbies and boulders in_cobblas ond boulders.
Floor of Trench + FINAL DEPIRS OF TEST TREMCHES 42. 44. & 45 WERE DETERMINED BY BEDROCK REFUSAL.
‘\ ? ALL 5071 CLASSIFICAT!ONS SHOWN ON THIS SHEET ARE YISUAL.
1372 1 1372 1370 I 1370 '
ors0 0e25 0r00 O35 woRIZ. SGALE: 1IN, = SFT, 0425 0400 |
TEST TRENCH 581 Eosos: : = S TEST TRENCH 92 |
— . VERT. SCALE. 1 IN.= 2 FT. —_—————— |
LEFT ASUTMENT 2 1 -] 2 4 LEFT ABUTMENT
w
w . E 1200 /E Outiet wirks SRANTT: recfish brown modersieh 1100
1404 = reddish- Y fo 404 » . si p 501 moderate, moderafely
G::N‘“nrgtﬂr Pu:r’d, brown, W 7;1 ‘LL?:;E’W&:&’ sond, gravelly silty sand, 10 highly weathared. caorse-
weathered, coorse grained- b—soINT moderofety grained
GRANITE: gray, m!;z softf 1o rely N13°€. 707 SE Approximate ground surface
hord, moderaialy to hi weathered, medium sage | -+ 1396
1430 - grained with cngm mu?x . 1400 DATUM IS MEAN SEA LEVEL
ALLUVILIM . silty sand gravelly siity sand, moderately dense
Im Ecuiscd € of guTlel works T vy ed SN PC
i nes {1396 £ s Gr e ==
e r £ Outlet works - Floor of Tranch REVISIONS
yApproximate grownd  surfoce Gr = i U 5. ARMY BNGINER INSTCT
z z Refusat in loss 108 ANORES
z Floor of Trench S 3 Refusol in_reddish brown yeatherad gronite 1388 CORIS OF DNOMIRS
g ue: retusc n o mctoagene 1% 5 oo e t e — ST v wasn
] from station 400 to O+52. ) i sotion 0+73 fo 2482, RLT PHOENIX, ARIZONA AND VICINITY {INCLUDING NEW RIVER},
u Refusal i reddish-brown decompased 1o highly = infermittent refusai in coliche from stotions:
a Refusal in ceiche oF Sta, i+82  Tanered, mderately soft granite from stotian | 1ses | 57~ 1465, 14792433, ; 1384 ; —— NEW RIVER DAM
13881 0452 to 2473 13ss i “8a
. > 3 - OUTLET WORKS
. - : 1
‘!_m"' Gutiet Works - irvert elevation 5704 570 '“TT . . Outlat Works-dpproximate ivert dev. 1377 | ; b LOGS OF TEST TRENCHES
1 H 1 i i
2473 2400 T 400 30 0G0 VERT. SCALE: | IN. = 4 FT 2482 . 2+00 150 00 0+50 0+00 : 42,44 45 88 THROUGH 92
43 210 4 [} 1z ! 3 DATE J
TEST“TRENCH a4 = = T Y TEST TRENCH 45 i WAC. MO, BACWEP- 83 8001
—_————— FORIZ SCALE, T W = 30FT - i
s e » | P ot | s—ct e wo. 231256
1 - REV"A" BO
— . TSI
SAFETY PAYS 1 PLATE 13
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VALUE ENGINEERING PAYS

OUTLET WORKS

pp-32

[ PRESSURE TEsTs

DEPTH

Q

CORE
Loss .
W% ELEV 14027

10.8

20

30

00

o2}

2.0

0.0

0.0

0.0

ALLIVIIM: silty sondy gravel.

BRANITE: groy to yellow-browo (rust-stoined), coorse-
#roined, modarately woft heavily weatherad hiohly fractared;
moderately hord to hard: 14.3-17.5' . Joints dip 40%60"ond are
scdergtaly to heavily waathered, rust-stoined, mith brown clay
and orcusional xlickensides saft highly weatherad: 5.0-11_4°

FAULT Z0ME: inclined 60°breceiatad, rast-stained, highly
'\naﬂnr-d gronite with clay gouge and siickenzides.

GRANITE: gray hard_ cearse greined highly fractured, alight iy
to modarotely weathersd moderately soft: P7.2-27 .70,

Joints dip 4%60"and are siightiy weathered, rust stained,
clay coa?ed, eccosional sfickensides. «

DEPTH

OUTLET WORKS

DD ~33

PRESSURE _TESTS
SPURE

*51

o

(o8]

NO
TEST

344

GRAVITY

[+ 3]

T8%Recovery dugusi 1980

Dritied from 0.0 to 34 4 for N ¥ sized core. 100%dril! water for
the entire hole.

ELEV. 1401.3"
LUVIUM: sifty sondy gravel.

GAMITE: dork groy,woderately hard to herd, frne-groingd,
aitersd, moderdtely weathered highly fractured moderatsaiy
saft: 11 8-12.5 breccroted: 7.8-8.3% moderately roft,
diterad gouge zone highly weathersd: 16.0.17.5" . Joinis
dig primarciy neor vertical and are usuolly porailal,
moderately weathered,mith numereus thin eloy gouge layers,
soft highty wanthered: 2.0-6.7".

FALT ZOWE: hreccigted, highly weothered_moderately zoft
ranite with el ~ 4y

GRARITE: shite to yallow-broen modarotely seft to sgderately

hord, coorse-grained, moderotely to highly nn!hered,hi,ﬁrr
fractured. joints dip neer verticel with intersecting 40-80°
ond are rus?-stainad ond moderately 1o highly wegthered.

6% Recowery August [980 '

Brified from 0.0 ta 34.4 for N ¥ sized core. !00%drill woter
return for entire hole.

OUTLET  WORKS/EMBANKMENT

DD -~34
CORE
FRESSURE JESTS LOSS
DERPTH | PREISME} o | ¢ | po NG ELEV 139847
2.57 2Rl ALLUKIUM: 2iity sandy grove).
NO
TEST GRAM{TE: groy_hard,coorse-grained, slightly weathersd,
0.0 ‘|l| kighly fractured:
R moderataly s0ft to maderotaly herd (maderately weathered):
et 4.6-4.9, £.4-8.9 27 6-30.00 breccioted and reheaied: .
EA] 9.6-10.5, IR.[-1B.%, shottered: 27.6-30.0; Joints dig 30°
W0 1z {27 A near verrical ond are siight!y weathered with minor rusi-
rry staining end swwe cioy fiiting.
5‘\"‘ Soft, highly weathered 2.5-4.6,4.9-6.4°
7r ¥
259 34
1o 39| ur o
20 E A Y AN
il
348 40 L3 |14 | J48pV0%

84%Recovery August 980

Oriflad from 0.0 1o 34.8' For W W sized core. 100%drill water
return 0.0 fo 23.97 Ko return 23.9 1o 25.9. 25-50% return,
25.9 fo 34.B°.

ELEY 139647
ALLDVIUM: silty sondy grovel .

GRAMITE: gray, hard, coarse-groined.slightly weatharsd.
highly fractured to [8.0. moderately 32 highly fracturad:
18.0-24_ 1. hreccioted and rehealed, moderately hard.
broen (rust-stained), moderately weathared: &.3-8.0,
10.7-12.0] 15.0-18.0" . Joints dip 20%60"with occosisnal
near vertical ond gra slightly weathered rust stojned

to 23.0".

Soft, highly weothered. 30-6.3",

4 %Racovery August 1940

Oriitad from 0.0 fo 24.1 for W ¥ rize core. 100%drii}
waler retura 0.0 to 7.9 and 23.0 ro 24.1° . {00% loss,
iT.3 re 23.0°.

PLATE 2

PLATE 9

PLATE 4

NOTES:
T. SEE SWEET.3 FOR THE GEOLOGIC MAP AND DIAMDND DRILL
HOLE PLAN OF EXPLORATEON.
2. StE SRt FOR DUTLET WORKS PROFILE.
3. SEE SWEE-4 FOR DAM EMBANKMENT FOUNDATION GEOLOGIC PROFILE
4, SEE §MEST=5 FOR LEGEND.
5. DIAMOMD ORILL HOEE ELEYATIONS ARE SURVEYED.
5. ALL SQIL CLASSIFICATIONS SHOWN ON THIS SHEET ARE VISUAL.
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// o L N NOTES: . LEGEND
PLATE 2
1. SEE wemrms= FOR THE GEOLOGIC MAP AND DEAWONG DRELL HOLE PLAM OF TT80-90 TEST TRENCH AND MUMBER,
EXPLORATION FOR TME DAM EWBANTMENT. SPILLWAY . GUTLET WORKS. L | INCLUDIKG YEAR EXCAVATED.
MO DIKE NO.2 o) 7 16
2. SEE weesese-FOR LOGS OF TEST TRENCHES AMD TEST HOLES. THBO-37  TEST MOLE AMD MMBER,
3. SEE MEeT—s~ FOR SEOLOGY LEGEWD. PLATE 2 [ ] INCLUBING YEAR DRILLED.
I 4. SEE gweem—ss=fDR THE TIME-DISTANCE CURVES AND SEISMIC |
/ PROFILE J—y. - » SEISHIC SURYEY LINE AND
K 5. TEST HOLES WERE DRILLED USING & BUCKET TYPE POWER AUGER. THE BUCKET MOMBER .
n " DIAMETER WAS 18, 24, R 36 INCHES.
/ \\\\ 8. TEST TREMCHES WERE EXCAYATED WITH A BACKHGE OR DGZER.
[ w.L0q0.800
. x
U, — —— — — — o " —— —
MATCH LINE “A
Y P DATUM 1S  MEAN SEA LEVEL
7
& |
. i ——y e s APRCrEAL
- | REVISIONS
-
. U, S. ARMY ENGINEER OISTRICT
! LOS ANGELES
| = CORPS OF ENGINEERS
NG W GILA RIVER BASIN
RLT PHOENIX, ARIZONA AND VICINITY (INCLUDING NEW RIVER)
MNEW RIVER DAM
X.1,000,000 P DIKE NO._{
Ly S GEQLOGY AND PLAN
: | | Y. | OF EXPLORATION
- RO B
—— DIKE PLAN - W, TATE e e/
— SCALE: 1. = BOOFT, ) : ;
e . ' o~ owTCT FILE W0- 2417238 A
4 F1 CONTOUR WTERWL - . - ! HMACAL  BRANOH - "~
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I
;
TH8G-37 TT 80-87 ) ‘"TT80-88 ! TTBO-89
B . !
ELEY. 14533 MC LL Pl -4 200 N ELEV. 14562 M LL P-4 200N ELEV. 1462 MC LL Pl -4 -200 N ' ELEV. I4TCE WMC LL P1 —a 200 N
| S4KDY CLAY: brown, caliche. ,I i [ I [ ] SANDY CLAY. light brown, moist, lpose, 9" K SAROY CLAY: light b ) H E-m nie SAKDY CLAY sresn, soist. lesss,
Ext 30’ o ot R b b == ‘ £ 2o |® - lans of coliche, I5% cobbles. Exf 20"t el caliche at | ;:hf.sf.o':éf:c:v’w& d‘:‘i’ﬂ'in;p:: €xt 26" .mu@ﬁi- comanted, cu! digging at 37, caliche,
d 2.
"1 SILTY GRAVELLY SAMD; light brown, cessnted,
|12 {518 —] 9% fems of caliche, I5X cobbles.
| CLAYEY SILYY SARD. cemented, I" lens of i
- L = catiche, 20K cobbles. . . R
spoleel (371872115 [ sanDr GRAVEL/CLAYEY SANDY GRAVEL. brown,
‘ﬁ RANE= \comented, 35% gebbies, 10% beulders ta i2%.
1 z| T
. b—{ SANMDY GRAYEL/SILTY SAMOY GRAVEL
P2t b = TT 80-90
[ samMow GRAVEL.
{9 LA RN EL. (479 W LL ¥ -4 -X0 14
%0 — Ext SILTY SAND; loos
P! IETI gray, :-onrod coliche, 40X cobbles. 10X cha
L1 bopidars to i
up|sa| 7 ]S40 Mﬂ/suw SANDY GRAEL. }
® ;
£ 1 i
- |
250 1 ORILLING stopped by nest of boulders ot 25°. |
i
|
i
:
:
.
|
|
|
TH 71-9 TH TI-10 TH Ti-11 i TH 7i-12
EL.1472¢ M5 LL M -4 1 EL.1434+ BC 1) M -4 -] - EL 1462+ N LL Pl 420 : ELMTO ML PI4 -} 0N
e L1 7 22| 6 182130F— iy samov GAAVEL/ CLAYEY SANDY GRAVEL € —f _ 43 [P 7es]6]80]52 GRAVELLT SANDY S1LT/GRAVELLY SANDY CLAY | et-{_ 2o [SCTe BojrR [T TRAVELLY CLAYEY SAND; fan, caliche | Ext—f s [CL|8[30[13[93]r3e SAWY CLAT; tar, coiichs comente.
\ tan. ditficult te €rill due 1o colivhe i L =l eatiche commistion, difficult to comentotion. | A H
NP 7417 ] . i ionel cebbies. 335 6 |66[20% rilt. -1 NP|6I1|17 | 430122
[\ cemnlelien, eeces one - SILTY GRAVELLY 5AND; tan, coliche : [sc CRNELLY CLAEY SMD; tua. coichs
M SILTY GRAVELLY SAWD; fen,extromely M| SILTY GRAVELLY SMND; 1an, comentsd, cementation, occasibmal cebbler beles : 3|33liofer comentation. difficult to drifl,
2 NP(77|21 difficult 1o dril! M te emiiche 4 0, celiche, ditficult 1o drill. 6 ne|sel1s rin difficstt drilling below 7', H 8.0
ceserriwiion, sccasians! cobblas. . L (1] . !
r3 s
5| |welrefie SANOY GRAVEL/31LTY SANDY GRAWEL; fan, '
23| [Tl Iwe77[2 2; 4 (NPISH Seonional abbiay, axtrenely difiicutt ol |4 M= : et
0L te drifl due to coliche cementoiion. 1eo| i % Iy diflicult b TR
SIEF[ @] [we 52|10 L 2ANOY GRAVEL/SILTY SANDY GRAVEL : i g sxtrowely difticult te dri
SM| 4 SILTY GRAVELLY SAMD; fon, vccasicnal cobbies, ErEAr accosional coobles, difficult dnh... ; & Ponatrometor wouid not seet,
133] extramely d-lhcun to drill due te coiliche Sue fo coliche cemsntatiovn, !
compntation,
2 SANOY GRAVEL/SILTY SANDY GRAVEL, fan
occasional cobbles, extramely d‘nll.culf to
dritl due to caliche cementatian.
BOTES: by atE 15
t. SEE"SWEFETI3 FOR LOCATION OF TEST TRENCHES.
2. SEW FOR WOTES, LEGEWO. AMD BASIS FOR CLASSEFICATIONS.
T 71-3 TT 7i-4 TT 71-5 : |
|
ELE4S™ N || Pl .4 201 ELI4S66 W LI Pi 4 -200 0 ELI469% NCLL P14 20N |
Eqr 1.5 & Je4[ € g sz sm's:nfsm CLAY; fan, sowe €aliche Ext —EQ&._L,L. 8 GRAYELLY SANDY SILT; ligh1 brown, some z:«{ s | Teo|3T*S[S4] cravecir smpr SILT; Tight breen. B
— Lomgntation, [--" 181 NP a3(13— \__saliche. “1eF "
OL| 4 3372|773 | GRMVELL SMWOY CLAY, |igkt brown, some az SILTY SANOY GRAVEL, fign brown 25 fo zofal [ [ “f_\jﬂ e Ty S SRR b s
45 H cotbias and boutdert so 5 oW 1 sol e - \ 78X cobblies to & Gomentation, "“"’ﬂ
ke —f cgliche cemeniation. . G =
70 3|44 114712 SANOY GRAVEL/SILTY SANDY GRAVEL; |ight 222 SANDY GRAVEL/SILTY SMADY GRAVEL; 1igh1
: brewn. nusarous cobbles and boulders to \ brown, 35 to 45% cobbies ond boviders o
18%, caliche cemantation. N I5Y, eniiche cementaltion. |
- ‘ DATUM 15 MEAN 5EA& LEVEL
|
J ATl L - L] AL
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i LOS ANGRUER
2 |
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= ! S B, GILA RIVER BASIN
| ‘7"“?1 PHOENIX, ARIZONA BKD ¥ICINITY (INCLUDING NEW RIVER)
1 - NEW RIVER DAM
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DEPTH IUREl o

DIKE NO. 2

ELEY j477.2°

190

TEST

320

c.2

260

413

T
20

45
35

o8

0.4

' PRES
DEPTH

VERT. SCALE:

SURE_TE

ﬂt!SﬂME

.3

Ho%
25

ALLUVIUM: Siity sondy
avel Ty

moderaiely 30t fo mosenseely
hord w2 127

oy brgun {rus!-shoined)]

o 127"

Joinds  dip primarily 40" 1o 60" om!
NV, are  sighly weciheed et
o sy o 3490

mmgraus cloy cwsted Jcioy  lilied
oty 299 M5 .

with ciey gupe o?

Sher ones
288 ond 37T

70% Mecowtry Nov. 1978

Dinied with & Wecont rock el from

00 to0 507 fom 50 10 43 fr NX size0  core
NX casng st from geéund sorfoce to 10.0°;

@il wale rebm from 00 ro 281°

ond from 312 to #M.3:20% il weter ioas

e 2.2

1IN = IOFT.

ELEV_HTS1

NO
TEST

29.3

0.0

B0

20

ol

o0

02

ALUTION: sitty samdy sravel.

GRANITE: gray, hard, coarsa-grained,
slightly wenthared, highly frectured;
stroshad with orenge end rod steins
to 153,

shattersd: 18.4-18.7, F2.3-22.T,
.13 .4 670

Jaints dip priverily N.V. end ”'_PO E
ond ere slightly weathered and irem
stained with some alterution sleny
plones to 44,0 cley lined jeinte T .-
9.4 to (0.7, 36.7 te 37 .C ond 39.7 te @1 .

FAULT ZOMES: with geuge and bracciated
gronite: 15.5-15.1" inclined 40 1e §0%end
35.6-36.1" inclined 70 ts 807

nt

8 %Recovary Bacomber 1979

Drilfed with a tri-cems reck kit frem 0.0 to
from 5.4 to 4.4 For N X sized core O0% &l
ridwrn #riert O, 0.4

i

VERT. SCALE: 1 IN. * WOFT.

ELEVATICN IN FEET *

STA 5100

DIKE NO. 2
BO-10 )
E.._.., RESSURE ESTS LOSS J
DEPTH [PRESSURE [ o | u IN% £LEV (4847
& ALLUVIUM: 4710y gandy grevel. !
GRAMITE: gray, fine-grained highly frattarsd,
moderstaly soft wnd highly westhered to 4.5;
hard, sl ightly weethered to IT. ighly fractured,
NO rust-stoined: 11.8 19 14.2' Joints dip 3010 50* |
TEST and near vartical elightly 1o sodercitely weathered
and eccesionally cloy Filled. f
7.5 !
88 .5% Recovery Duconbar 1979 .
Drilfed with @ tri.come rock bit frem 0.0 to 4.5°
frem 9.5 to 17.5 dor W X 5ized core.
VERT. SCALE: I[N. = I0FT.
i
i
|
s
'
i
K
820 5
RigHT Leer
1810 SI0E
15004 4
1490 ¢ 4
!
Approz:mate ground sufoce 0D~ 9 {ojl !
ol o0 +Mtpro}) - ferl
1470 T ]
' I
ME0 | Gr ] X -
I ! |
sof i 1 I i
1 ) Gr ;
1440 | -
1 14I5'
1430 1 b
8.4 l
420 s + .
s+50 stoo €150 7t00 l #50

PROFILE ALONG & DIKE NO. 2

HCRIZ, SCALE: IIN.= 20FT.
VERT. SCALE: IIN.- 20FT.

1320

ts10

1430

[L34s]

1460

450

1440

1430

420

HOTES:
SEE SHeSM=3= FOR THE GEOLCGIC MAP AND DIAMOND RILL HOLE

PLATE 2 1.

PLAN OF EXPLORATION,

PLATE 2

SEE SHEET=g= FOR LOCATION OF DIKE NO. 2 PROFILE.

SEE SHEEFS=-3—ANG=ii-FOR ADDITIONAL LEGENDS.
DIAMONO DRILL HOLE ELEVATIONS ARE SURVEYED.
6. ALL SOIL CLASSIFICATIONS SHOWN ON THIS SHEET ARE VISUAL.

2

PLATE 4 3. SEE SHEETS~ FOR LEGEND.
4
5.

DATUM IS MEAN SEA LEVEL
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: U. 5. ARMY ENGNIEER DISTRIT
! LOS ANGELES
l CORPS OF ENGINEERS
i [y GILA RIVER BASW
: RLT FHOENIX, ARIZONA AND VICINITY {INCLUDING NEW RIVER)
i = NEW RIVER DAM
i 5. B,
SCALE: | . » 10FT. ! DIKE NO. 2
Y o © .o 30 oROaG W, PROFILE AND GEOLOGIC LOGS OF
e n e — )
; DIAMOND DRILL HOLES
" SCALE: (1N, = 20 FT.
20 a 3 © 0 v pre SPEC. MO. DACWOP. _EI_ 8-291% 9:1
= DISTRICT FRE MO, 241/239 A
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16.

17,
18.
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20,
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- 22.
23.

24.

25'

26,

27,

PHOTOS

Upstream face of dam embankment ap viewed from the spillway. March 1985,
View of dam embankment crest, upstream face, and spillway from the east
abutment. March 1985.

Landscaped downstream face of dam embankment as viewed from spillway
access road. March 1985, -
Crest and upstream face of dike no. 1 embankment as viewed from south )
abutment. Note grouted stone gutter along embankment toe. March 1985..
View of landscaped downstream face of dike no. 1 embankment looking

‘toward south abutmert. March 1985,

Downstream face of dike no. 2 embankment. March 1985. : :
Looking downstream at main access road, energy dissipator, gaging station_
bridge, and outlet channel from crest of danm. April 1985, :

Looking upstream at energy dissipator and downstream face of dam
embankment from gaging station bridge. March 1985.. : P
Approach channel to intake structure as viewed from crest of dam. Note
ditch to intercept slope runoff at right. April 1985, .
Intake structure and trash rack. Note grouted stone section at approach
channel, April 1985.

View of completed spillway excavation looking upstream. March 1985,

Core trench excavation using push cat and scraper. Note dozer using
rippers and blade to excavate base of right abutment. December 1983,
Foundation excavation using two push cats and scraper., April 1984.

_Foundation excavation using push cats, scrapetrs, and dozer. Note lighter

colored areas of clalche or bedrock in upstream portion of dam

foundation. January 1984. )

Core trench excavation using push cats and SCrapers. Note front end
loader pushing overburden away from the bedrock near station 16+50 for
scraper removal. March 1984, o
Excavating andesite bedrock in stage ‘I core trench using excavator,
vicinity station 31410, December" 1983.. o

Excavator widening stage I core trench.. January 1984. _

50-ton roller used to proof roll the foundation. April 1984,

West abutment ' stripping using a small dozer. November 1983,

Surface preparation of west abutment using both air blasting and hand
labor. December 1983. _
View of completed stage I core trench excavation ‘and west sbutment._ Note_

backhoe trench in foreground, February 1984,
East abutment excavation using excavator. January 1984,

Initial foundation preparation of east abutment surface using low -
pressure air blasting. Note excavator on left. January 1984, -

Small backhoe assisting excavator during edst abutment excavation. Note_i
rock dust generated from alr blasting of excavated abutment surface. '
January 1984,

Foundation preparation in core trench using backhoes' and shovels;
vicinity station 174+00. March 1984. '

View of stage II diversion levee protecting completed stage I1 excavation
to station 26+50. Note stage 1 embankment protective cover: in.
foreground. March 1984,

Placing dental concrete on west abutment slope using concrete bucket.
October 1984,




28.

29,

30.

31,

32.

33,

. 340
35.

36.

37.

38.

39.
40.

%1,

42,
43,
44,
45.

46.

47,

481

49,

30.

Dike no. 1 exploration trench excavation using two push cats and
scraper. Note dozer being used to rip caliche. Febtuary 1984.

View of dike no. 1 exploration trench excavation looking north from south.
abutment. January 1984,

Dike no. 1 exploration trench ecavation using front end loader to: cleanup

the trench., Note the caliche which 18 vigible throughout the cross
section of the trench.  January 1984.

Dike no. ! exploration trench excavation attempting to rip caliche
between station 31+00 and 30+00. February 1984.

Dike no. 1 exploration trench, station 81425, Note coherent andesite
blocks on both sides of photo with calichified andeslte breccia toward
center. January 1984.

View of dike no. 1 completed exploration trench excavation 1ooking south
from station 13+00, Note widespread caliche. February 1984,.

Dike no. 2 foundation after stripping. February 1984. '

Vibrating crusher used to crush and screen pervious shell materials to o
produce gravel drain and type III stone. February 1984,

Taking core record sample dike no. 1 station 70+10 elevation 1461 a, and

7 feet upstream of centerline. February 1984,

Prewetting core material in borrow area III. December 1983,

Front end loader loading end dump trucks with core material. April 1984,
End dump truck placing core material on dike No. 1. March 1984,

Placing core material in core trench. Note: the tamping roller being
pulled by the dozer, the motorgrader scatrifying the surface, the push
cats and scrapers excavating the embankment foundation and placing the.
sultable materials in the core zone, and the water truck adding water to
the core materials. June 1984, :
Typical example of rock—core contact on east abutment (approximate
elevation 1447), Pneumatic wheel rolling core material prevented damage
to highly fractured granitic bedrock Surface by the tamping roller. July
1984

Beginning west abutment surface preparation. Laborers,permitted to walk
only short reaches without safety lines, Note backhoe removing protective .
cover down to elevation 1380 near base of slope. September 1984,

Front end loader with loaded bucket wheel rolling core material at rock—

"core contact. February 1984.

Front end loader compacting core material against bedrock slope in core
trench, vieinity station 16450, Note dozer using blade to spread core:
material over foundation surface. April 1984, .
Five~foot high ramp of core material agalnst right abutment slope.

October 1984, :
Bottam dump truck placing transition material, vibratory roller compacting
transition naterial and motor grader scarifying pervious shell material
during embankment construction. November 1984,

Processirg transition material on grade with motor grader during
construction of dike no. 1. March 1984.

Spreading previous shell materiai over the gravel drain during emhankment :
construction, April 1984, L
Dozer ripping high spot at station 19470 in outlet conduit trench
excavation, -January 1984.

Qutline of concrete plug (fillet) area on east side of outlet conduit.
Note most of conduit projects above adjacent foundation surface due to
greater depth of core trench excavation. April. 1984,




51,

- 52.

53.

54.

55.

56.

Concrete plug (fillet) placement on east side of condult using concrete
bucket., Note laborer on top box vibrating concrete near contact with
conduit wall. April 1984,

Concrete plug (fillet) on west side of outlet conduit. Note upper portion
of plug is slightly steeper than l:1 to eleminate “feather" edges against
the top of the conduit. April 1984.

Completed concrete plug (fillet) on east side of conduit. Concrete
spills outside plug limits were subsequently removed. April 1984,
Backfilling foundation depression upstream at dam centerline between
stations 14+85 and 15425, A February 1984.

Stage III dam embankment construction at approximately 1420. Completed
etage I1 embankment with upstream stone protection at left, October
1984,

Dressing upstream slope at ‘dike no. 1 With tracked excavator. Juie

1984.




Photo 1. Upstream face of dam embankment as viewed
from the spillway. March 1985

Photo 2. View of dam embankment crest, upstream face, and
. spillway from the east abutment., March 1985




Photo 3. Landscaped downstream face of dam embankment as
viewed from spillway access road. March 1985

Photo 4. Crest and upstream face of dike no. 1 embankment
as viewed from south abutment. Note grouted
stone gutter along embankment toe. March 1985




Photo 5. View of landscaped downstream face of dike no. 1
embankment looking toward south abutment. March 1985

Photo 6. Downstream face of dike no. 2 embankment. March 1985




Photo 7. Looking downstream at main access road, energy
dissipator, gaging station bridge, and outlet
channel from crest of dam. April 1985

Photo 8. Looking upstream at energy dissipator and
downstream face of dam embankment from
gaging station bridge. March 1985




Photo 9.

Photo 10.

Approach channel to intake structure as viewed
from crest of dam. Note ditch to intercept
slope runoff at right. April 1985

Intake structure and trash rack. Note grouted
stone section of approach channel. April 1985




Photo 11. View of completed spillway excavation
looking upstream. March 1985

Photo 12. Core trench excavation using push cat
and scaper. Note dozer using rippers and blade
to excavate base of right abutment. December 1983




Photo 13. Foundation excavation using two push cats
and scraper. April 1984

Photo 14. Foundation excavation using push cats,
scrapers, and dozer. Note lighter colored areas
of caliche, or bedrock in upstream portion of dam
foundation. January 1984




Photo 15. Core trench excavation using push

Photo 16.

cats and scrapers., Note front end loader
pushing overburden away from bedrock slope
near station 16+50 for scraper removal.
March 1984

Excavating andesite bedrock in stage I core
trench using excavator, vicinity station 31+10,

December 1983




Photo 17. Excavator widening stage I core trench. January 1984

Photo 18. 50-ton roller used to proof roll the foundation. April 1984




Photo 19. West abutment excavation using a
small dozer, November 1983

Photo 20. Surface preparation of west abutment using both
air blasting and hand labor. December 1983




Photo 21. View of completed stage I core trench and
west abutment. Note backhoe trench in
foreground. February 1984

Photo 22. East abutmenc excavation using excavator. January 1984




Photo 23.

Initial foundation preparation of east abutment
surface using low pressure air blasting. Note
excavator on left. January 1984

Photo 24%.

Small backhoe assisting excavator during east
abutment excavation. Note rock dust generated
from air blasting of excavated abutment surface.
January 1984




Photo 25. Foundation preparation in core trench using
backhoes and shovels, vicinity station 17+00.
March 1984

Photo 26. View of stage II diverseion levee protecting completed
stage II excavation to station 26+50. Note Stage I
embankment protective cover in foreground. March 1984




Photo 27, Placing dental concrete on west abutment slope
using concrete bucket. October 1984

Photo 28. Dike no.l exploration trench excavation using
two push cats and scraper. Note dozer being
used to rip caliche. February 1984




Photo 29, View of dike no.l exploration trench excavation
looking north from south abutment. January 1984

Photo 30. Dike no.l exploration trench excavation using
front end loader to clean up the trench. Note
the caliche which is visible throughout the cross
section of the trench. January 1984




Photo 31. Dike no.l exploration trench excavation attempting
to rip caliche between station 31+00 and 30+00.
February 1984

Photo 32. Dike no.l exploration trench, station 81+25.
Note coherent andesite blocks on both sides
of photo with calichified andesite breccia
toward center. January 1984




Photo 33. View of dike no.l completed exploration trench
excavation, looking south from station 13-+00.
Note widespread caliche. February 1984

Photo 34. Dike no.2 foundation after stripping. February 1984




Photo 35. Vibrating crusher used to crush and screen
pervious shell material to produce gravel
drain and type III stone. February 1984

Photo 36. Taking core record sample dike No.l station 70+10,
elevation 1461.0, and 7 feet upstream of centerline.
February 1984




Photo 39. End dump truck placing core material on

dike no.l. March 1984

Photo 40.

Placing core material in core trench. Note the

tamping roller being pulled by the dozer, the motorgrader
scarifying the surface, the push cats, and scrapers
excavating the embankment foundation and placing the

suitable materials in the core zone, and the water truck
adding water to the core materials. June 1984




Photo 37. Prewetting core material in borrow area 3. December 1983

Photo 38. Front end loader loading end dump trucks
with core material. April 1984




Photo 41. Typical example of rock-
core contact on east abutment approxi-
mate elevation 1447). Pneumatic wheel
rolling core material prevented damage
to highly fractured granitic bedrock
surface by tamping roller. July 1984

Photo 42.

Beginning west abutment surface preparation.

Laborers permitted to work only short reaches without
safety lines. Note backhoe removing stage I protective
cover down to elevation 1380 near base of slope.
September 1984




Photo 43. Front end loader with loaded bucket wheel
rolling core material at rock-core contact.
February 1984

Photo 44. Front end loader compacting core material against
bedrock slope in core trench, vicinity station 16+50.
Note dozer using blade to spread core material over
foundation surface. April 1984
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Photo 45.

Photo 46.




Photo 47. Processing transition material on grade with motor
grader during construction of dike no.l. March 1984

Photo 48. Spreading pervious shell material over the gravel drain
. during embankment construction. April 1984




Photo 49, Dozer ripping high spot at station 19470 in outlet conduit

trench. January 1984

Photo 50.

Outline of concrete plug (fillet) area marked on the east
side of outlet. Note most of conduit projects above adja-—
cent foundation surface due to greater depth of core trench
excavation. April 1984




Photo 51.

Concrete plug (fillet) placement on east side of conduit using
concrete bucket. Note laborer on top of box vibrating concrete

near contact with conduit wall.

April 1984

Photo 52. Concrete plug (fillet)

on west side of outlet conduit.

Note upper portion of plug is
slightly steeper than 1:1 to elimi-
nate "Feather" edges against the top
of the conduit April 1984




Photo 55. Stage IIL dam embankment construction at approximately
elevation 1420. Completed stage II embankment with
upstream stone protection at left. October 1984

Photo 56. Dressing upstream slope of dike no.l with tracked
excavator., June 1984




Photo 53. Completed concrete (fillet) plug on east side of conduit.
Concrete spills outside plug limits were subsequently
removed. April 1984

Photo 54. Backfilling foundation depression upstream of dam
centerline between stations 14+85 and 15+25.
February 1984
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= The Earthkchnolagyg
- wmw Corporation

3116 West Thomas Road, Sunte 601.PO. Box 14570 . Phoenix Anzona 85063

Tewphone(602)269?501 Telex: 656338

January 23, 1984

U. S. Army COrps of Engineers3
New River Dam
P. 0. Box 2019

" Sun City, Arizona 85372

Attention' Captain Dunn ;"

‘Subject: Soil Sampling and Laboratory Testing
' New River Dam, Arizona
Earth Technology Project No. 84-164-01,

Gentlemen.

At your request we have sampled and tested four .80il sanples obtained from

the fracture flliing material in’ andesite bedrock fractures at the base of the

core excavation at New River Dani. Sampies were obtained December 30, 1983 by
. our ‘staff geologist, Ron Whitler, ‘under the direct supervision of Corps geclo—

gistzﬁot Thurman. Samples- were obtained from fracturea ranging from about 114

inch to 2 1/2 inches wide. At your request the following tests were performed

on each sample:

L0 Atterberg'limits _
o Grain size distrioution.- _ L
o S.C.5. double hydrometer dispersion test _
o 'Salinity, soluble sulfates, and soluble chloride content

‘Results of the Atterberg limits, dispersion. salinity, sulfate and chloride con- -
tent tests are presented in the attached tabulation. Test results were f,
telephoned to the dam site progect offices on January i 1984 ' Results of the
gradation tests are presented on the attached grain size plot, Figure 1. As--
requested by the Corps, tests were performed on minus #40 size material - to ‘

screen out rock fragment contam;nation picked up during samplinga

. _ Soil descriptions and sample locations are prese'nted below:




New River Dam - SR : ‘ Page 2
Project No. 84-164-01 - . : _ _

Sample No._;:‘

CLAY (CH), light greenish gray 5GY 7/1 (Munsell), high plasticity, hard, waxy,
noncalchreous. no appreciable coarse sedi@ents except from contamination, trace
- of hematitic and manganese stains. Frow bottom of core turm, Station 29+90,

12-20 feet upstteam‘of centerline.

Sampie No. 2:

'CLAY (cH), mosﬁly iighc greénish grSy 56Y 7/1, but some light gray SY 7/1
coloration with 20X of material 7.5 YR 6/8 reddish yellow hematitic coloracion,
high plasticity, very stiff to hard noncalcareous, hematite and manganese '
stains, slightly more porous and lesp plastic where hematitic colored. From
Station 30+20, bottom of core turn, 22 feet downstream of centerline.

- Sample No. 3:

- CLAY (CH), lighﬁ gfeenish'gray 56Y 7/1 and reddish yellow-7a§-YR-6/8_with'manga-
nese stains, high plasticity, hard, waxy, noncalcareous, slightly more porous .
than Sample No. 1. From Station 30470, bottom of core turn, 10-25 feet upstream

from centerline.

Sample No. 4:

CLAY (CH), mostly light greenish gréy S GY 7/1 with 15% reddish yellow 7.5 YR
6/8 and a trace light gray 5Y 7/1, high- plasticity, very stiff. noncalcareous,
not as stiff as Sample No. 1. From Station 30+90 12-29 feet downstream of

centerline, bottom of core turn.
Please call us if we can'be of any further assistance at the New River Dam siﬁe.
Sincerely,
I Gl
]
. Steven A, Haire, P.E,
" Project Engineer

SH: jm
cc: R. Roodsari .




New River Dam _ S o : ~ Page 3
Project No. 84-164-01 :

LABORAIORY TEST RESULTS

ANDESITE FRACTURB FILLING AT NEW RIVER DAH

8.C.S.

e : Double
- :  Atterberg Soluble Soluble Hydrometer
Sample - USCS Limits  Salinity Sulfates Chlorides Dispersion.
" No. Location  Soil Type LL PI . (mmhos/cm) (ppm) (ppm)_ (X)) -
1 Sta. 29+90 mw(m)f% 66  0.75 127 74 13.7 .
R 12 to 20° s | S , o
2 Sta. 30420 Clay (CH) 102 65  0.90 136 82 16.2
3 Sta. 30+70 Clay (cu) 110 74  1.50 165 - 94 . 20.5
"R 10 to 25° - e . . |
4 Sta. 30+90 Clay (G) 115 73 .- 0.65 ~ 148 84 18,2

L 12 to 29
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DEPARTMENT OF THE ARMY
SOUTH PACIFIC DIVlS.ION'. CORPS OF ENGINEERS

REPLY TO o LABORATORY
7 ATTENTION OF: P 0 BOX 37, fAUSAUTO. CALIFORNIA 84966 E
omo oy

SUBJECT: New River Dam Arizona

Commander '

US Army Engineer District Los Angeles
ATTN  SPLED-GD, A. Roodsari

Post 0fice_Box72711

Los Angeles, CA 90053

1, References'

a. DA Form 2544 CIV 84- 53 dated 7 February 1984 requesting
. testng of soll samples.

b. Samples relative to reference a recelved on 13 February 1984,
Identiflcation of samples is on inclosed plate.

2. Pinhole Erosion Test and Atterberg Limits tests were performed'on

- the above samples in accordance with Engineer Manuarl, EM 1110*2-1906

"Laboratory Soil Testing", 30 November 1970.
3. Soluble salt tests will follow when completed..

4. Total cost of testing is $510.00. Billing will be nade by the
Sacramento District, Finance and Accounting Branch.

FOR THE COMMNADER:

1 Incl (trip) . MELVIN W. COHEN
~as - ‘ : Director; SPD Laboratory




B e e i E

ablg.:
of |Fesisgant it

medqla

cuy: [t

-
h

jnfi_.i_.::ﬂil'

tve e

inte
enos

Dt
.
y—
=
ot

ihighly efod

e
ay .

A'|cl

C.
F1iv

b

Fl
i nst |

er:

E
ondisp

siye:

]

'f?ﬁﬁ@E

bor

PACT
bopipied

" lsourn |p

agisnar

1

g

2{Digpes
Noad

-

& Nipy-
& Ny

tvl.ﬂ:

04
42] 130+60

ESEC AL

mpos i

186640] 30

1866

e

o ____ o o, HONI OL 0Zx07 35 * _ . :
@ ) o . ) - ®



~ APPENDIXES




APPENDIX T




. o S (APPENDIX I
. : ' LARGE SCALE IN~-SITU DENSITY TEST .
: ‘ : ' CONTENTS ‘
Page

I.l EQUIPIENT....0.l'o.0..OI.l.looOi!Ol.l"‘l"lol.Ol...uo.-lu‘.lll.bIOOCD-I.OII Al“l

III PROCEDURES.....O;OUO_C'I.I"-.li'..l...'."....l..l..l.‘.‘l.l....l.'-l".l.“.l“ Al-z




. | P © EQULPMENT
: 1.01 The large scale in-situ density test equipment consists of a 4~foot
inside diameter ring and truck mounted water tank, water meter, hoist and a

large platform scale in weight the excavated material.

Al-1-




PROCEDURES

© 2.01 Select a location where the materldls are representative and disturbance
is minimal. Level an area for the ring to ‘a depth sufficient to remove all
disturbed materials and high spots which may cause the ring to shift. Place .
the ring on the leveled area and fill low areas under the ring to stabilize
the ring and prevent the plastic sheet from getting under the ring. '

2,02 TInitial volume measurements of the ring and irregular ground surface is
obtained. Place a 4 mill plastic sheet in the ring and smooth to conform with
_the ground surface. Discharge water into the ring until the water surface
reaches a fixed level., Smooth and fit the plastic sheet around the edges as
the ring fills. Record the initial volume of the water.

2,03 Pump the water out and remove the plastic sheet. Care must be taken
during water removal to prevent water from altering the material moisture
content, Excavate the area inside the ring and place the material in a
barrel. Excavate the hole carefully to prevent sharp edges and overhangs that
the plastic sheet could not conform to. Weigh excavated materials and record
the weight. Approximately 1000 to 1100 pounds of material must. be excavated -
for the density sample, .

'2.04 Upon completion of the excavation place the plastic sheet into the hole.

and ring. Weigh and record the +6-inch material before placing into the hole
" on the plastic sheet. Discharge water into the hole. As the water fills the
hole smooth the plastic sheet to conform to the shape of the hole. Bring the
water to the same level as the initial filling and record the volume of the
water in the hole from the meter.

2.05 The volume af the excavated hole is the difference between the final and
initial volume meaauremen&:s.

2.06 The in-situ density is the weight of the excavated materials divided by
the volume of the hole. : _

Al-2
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APPENDIX 11 ' :
ADJUSTMENT OF LABORATORY DENSITY FOR OVERSIZE

Due to the maximum particle slze limitations for the laboratory tests,
oversize materials were removed from the field gradation of the transition and
previous shell materials. The maximum size materials allowed in the 12-inch
diameter compaction mold is minus 3-inch material. The oversize mateial can .
~ be replaced mathematically to adjust the laboratory density to the in-situ
density with the laboratory density assumed as the soil matrix. Adjustments -
for the oversize material can’ be made by using the following equations. -

TP ¥ I-P

—re—

2.4 G m

= Adjusted dry density ,

= Decimal percent of oversize added

= Bulk specific gravity of oversize R _
dry deénsity of minus fraction used in density tests

g o
(| |

¢}
it

100-D .
oo =T

corrected dry density
‘adjusted dry density
antilog (aP+b)

0.017

~-0.43 _
Percent Oversize

o

Mo OO

"The adjusted densities will be corrected for the disturbances (D) effect
caused by adding the oversize material._ o :

'A2~t.
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