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Dear Mr. Matthews: B e
Inclosed are four copies of Periodic Inspection Report No. 1 for

Cave Buttes Dem,

We wish to call your attention to the required action, Pera. 6, Page 4
and future inspections, Para., 7, Page 4. Please notify the Ios Angeles
District by letter when the required zaction is complete,

Sincerely yours,
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TEAM INSPECTION OF CAVE BUTTES DAM

1. INSPECTION TEAM, On 14 February 1980, a perlodic team inspection of Cave
Juttes Dam was mede as required by ER 1110-2-100. The inspection team consisted
of the following personnel:

OCE Arizona Water Commission
Re Beene Be Scott
Maricopa County Flood
SPD Control District
Fe McLean He Fuller
We Strid
Area Ingineer, Arizona - Nevada LAD
MAJ C. Rust Re Gray
Re Gutschow
Project Resident Fngineer Ge Harski
Ve Minor
V. Cox B. 'Ii‘acy
H, Tatsugawa

2o PROJECT CONDITIONS,

a, This was the first periodic inspection of the dam fecilities since the

completion of the project. The following visual inspection comments are pertinent
regarding this report.

be 'The weather was cloudy and overcast with intermittent showers and a
high temperature of 7O degrees F and a low of about 50 degrees F.

ce The reservoir between Cave Creek Dam (old dam) and Cave Buttes Dam

(located downstream of old dam) contained a small amount of impoundment From
rains which occurred during the inspection. The reservoir appeared to be clean
and free of weeds,

d. The gates at Cave Creek Dam are permanently welded to remain open, there=-
fore allowing low flow to collect between the two dams.

3¢ MAXIMUM WATER SURFACE ELEVATION, Since the completion of the dam and before
the dam inspection no appreciable water level had been recorded., However, A
shortly after the inspection, the water level reached an elevation of 1601.4

feet on 20 February 1980.




o INSPECT'ION RESULTS.
a, I'mbankment.

(1) Crest. 'me crest was clean and free of weeds and brush. The
roadway surface was in good condition and showed no signs of deterioration.
The shoulders of the road along the crest were generally free of erosion,
hovever, there were some soft spotse

(2) Abutment contactse. No slides, signs of instability or erosion
of the abutment surfaces was observed,

(3) Upstream and downstream slopes. The upstream slope was generally
clean with the exception of some small weeds growing on the fill, Bike tracks
were noticed, below the access ramp to the outlet, about midway up the embankment.
'he stone facing on the slopes appeared sound and durable with no sign of
deterioration or displacement. The gutters at the upstream and downstream
abutment contacts were clean and in good condition. There was some evidence of
run=off along the gutter, causing erosion along the contact. The grouted access
ramp to the outlet works was in good condition. The broomed grout surface of
the ramp has numerous shrinkage cracks which do not present any immediate
problem,

(4) Upstream and downstream toes, There was no evidence of erosion,
seepage, undermining, settlement or sloughing at the downstream or upstream
toes of the embankment,

bo Dikes.

(1) Dike No. 1. The crest and slope®were generally in good condition
and free of wveeds, At the edge of the crest, where the combination of fill and
rock join each other, may cause material to be washed down the slope. Some
minor sloughing of natural material was noted in the upstream and downstream
right abutment gutters,

(2) Dike No. 2 The crest showed occasional areas of the dike,
especially on the downstream side, to be uneven. The crest material may have
migrated into the stone facinge. This may have been the result of difficulty in
setting proper compaction, resulting in local settlement,

(3) Dike No. 3. 'he crest and slopes showed no erosion.
ce vpillwaye.

(1) ‘'me spillway, located 1,700 feet northwest of the right abutment,
wvae oxcavated in rocke A concrete sill was placed the full width of the spillway
and found to be in good condition. Presently it was noted that the sill has
approximately 14 tight shrinkage cracks at various spacings. Bullet holes were
noticed on the vertical end sill wall, Considerable sloughing was noticed in
Lhe spillway channel due to the highly weathered and closely fractured rock
exposed in the cut slope. 'his rock will continue to fall until the slope stabilizes.




de !"lood Control Outlet Workse

(1) Approach channel. The approach channel end grouted stone was in
good condition and free of any obstruction. Concrete in the tower and retaining
wall ctructure showed no signs of structural distress. ''wo construction Joints
in the retaining wall on the (west) side have a slight offset at the tope. 'lhe
Jjoint nearest the tower and the next joint westerly have separated horizontally
end vertically approximately 1/4 of an inch.

(2) Control 'lowers

(a) Concrete in the rectangular conduit control section was in
good condltione Since the project had Jjust been completed, a few transverse
hairline cracks vere noted. Ixperience has shown this to be normal; however,
all heirline cracks will be observed during future inspections.

(b) Trash rack structure. The trash rack was inundated with debris
and was inaccessible due to water around the tower.

(j) Outlet channel, The outlet channel was clear and free of debrise.
the grouted stone and concrete in the dowvnstream channel appeared to be in good
condition. ''here was some erosion between the grouted stone and the unlined
slope portion of the channel, ILvidence also showed several minor erosion gulleys
along the slopes of the unlined channel,

Se CONCLUSIONIS,

e Lhe ecrosion on the crest of the dam is insignificant, Inasmuch as the
dom and dikes wsre nevly constructed, it is anticipated that a certain amount
ol crosion will occur. ‘This erosion should be repaired under normsl
mnintenance proceedures to prevent further erosion.

be 'The amount of erosion on the side slopes of the channel (noted during
the inspection) was minor. However, the storms of February 1980 have now
eroded the slopes significant enough to require repair during maintenance,

ce Various low spots, near the downstream face of the main embankment,
should be filled to prevent ponding of water in the area.

de 'he main access road to Cave Buttes Dam has deposition in the dip
L['OSSinL, / = e Canne Y A
o A A TR &, )
es Areas, where cuts were made in rock, will require maintenance until the
slopes become stabilized,

f. eneral, the dam and appurtenances appear to be in excellent condition
and are ﬁlnc 1oning as designed. There were no unusual conditions noted which
would affect the safety of the structures.




He RIQUIRED ACTION.
a. Continuing observaticn should be made of the above mentioned items,

b. For safety,at least three wall steps should be installed at the end
0° conduit within the outlet works. (STA 48+L4k),

Ce Minor erosion should be repaired and the access road to the dam, at
the dip crossing, should be cleaned.

de All the required action above will be accomplished by the Maricopa
County Flood Control District (MCFCD).

7. TUTURE TINSPECTIONS., The next team inspection is scheduled for February 1981.
Mture inspections will be conducted by the Maricopa County Flood Control District

(MCFCD) according to ER 1110-2-100, 30 March 1977, with the Corps of Engineers

to participate. The inspections are to be conducted at cne-year intervals for

the next four years, at two=-year intervals for the following four years, and

then may be extended to each five years if warranted by the results of previous

inspections.




Photo 1- Upstream face near left abutment at start of
accesss ramp to outlet work, slope protection and gutter

Photo 2- Upstream east (left) abutment, outlet works and
grouted inlet wall




Photo 3- Outlet works
the days of storm)

Photo 4- Outlet works downstream channel, note erosion at ~—<

end of grouted, stone on west side of channel. Erosion on
east - left side similar.




Photo 5- Outlet works inlet retaining wall slight .
separation (horizontal) at 1st construction joint right
(west) of tower, slightly less than 1/4 inch

Photo 6- Outlet works retaining wall. Slight vertical
off-set on 2nd joint right (west) of tower, down slightly
less than 1/4inch on west (pencil) side




Photo 7-Cave Creek Dam and by-pass channel in background,
1st water from storm run-off C.B. Intake tower & outlet
works lower left.

Photo 8-Outlet works looking downstream from top of dam
empankment.




Photo 9- Outlet works, outlet channel downstream of bridge,
note erosion along low flow end laterally along side alope.
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Photo 10- Dike No. 1 upstream face and gutfer, view east
from right abutment.




Photo 11- By pass channel for Cave Creek Dam, upstream portion of right (west) wall.




Photo 12- Dike No. 1}view downstream of main dam embankment.

= * 3 > 7'\ " o ".._. - 9 9 v S e
Photo 13- Upstream face, esthetic treatment. Sand (bottom),
rock (top), access ramp to outlet works view west.




Photo 14- S/W west wall (right), sill and channel bottom.




Photo 15- Marker at entrance to project.

Photo 16- Downstream side of Cave Buttes Dam embankment
looking -west—towards outlet structure.
Easg
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Photo 17- Dike No. 2,upstream slope looking west at Cave
Creek Road.

Photo 18- Looking SE at access road.



Photo 19- Cave Creek Dam, water outflow during inspection
from main gates. Gates were welded permanently.

Photo 20- Upstream face, view east along access road to
outlet works, taken from the right abutment.




Photo 21- Downstream of Cave Buttes Dam embankment.




Photo 23- N/W west wall (right) sill.




Photo 24- Dike No. 1, west (right) abutment side view east
along downstream gutter.

Photo 25- Diversion channel from Dike No. II




Photo 26- Looking NW at access road.

Photo 27- Looking west from Cave Creek Road Dike No. 2
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Photo 28- East end of Dike No.2, downstream slope.

Photo 29- Diversion Channel from Dike No. 2. View looking
NW from access'road.




Photo 30- Dip crossing on access road to outlet works

Photo 31- Dike No. 2 west end looking east at both slopes
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: APPENDIX I
AGENDA FOR INSPECTION OF

CAVE BUTTES DAM

Members will arrive at Phoenix, Arizona on Wednesday, February 13, 1980.
Arrangements for transportation will be made by each individual. Our
rendezvous will be at the following motel:

RAMADA INN

3801 E. Van Buren
Phoenix, Arizona
(602).275-7878

Thursday, 14 February 1980

0800 - Depart from Motel

0900 - Inspection of Dam

1300 - Assemble for Discussion of Inspection
1330 - Depart for Phoenix
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APPENDIX II
CAVE BUTTES DAM
GENERAL PROJECT DESCRIPTION
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CAVE BUTTES DAM

PERTINENT DATA

Drainage area sq mi 191

Dam (rolled earthfill)

| Crest elevation ft msl 1,679.1
“ Max. height above streambed ft 109
Crest length - ft , 2,260
Freeboard ft ' -5

Spillway (detached)

Crest elevation ft msl 1,657.1
Crest length ft 510
Elevation of max. water surface ft msl 1,674.1

Outlet works (ungated conduit)

Diameter of conduit ft 3.75
Length ft 528.75
Intake elevation ft msl 1,560.7

Saddle dike No. 1

Crest length fc 930

. ‘Max. Height above existing ground ft 39

Saddle dike No. 2 or east dike

Crest length ft 9,035

Max. height above existing ground ft 55
Saddle dike No. 3 or west dike

Crest length ft 3,245

Max. height above existing ground ft 10

I1-1




PERTINENT DATA (CONT'D)

Reservoir area at spillway crest
Capacity (gross) at spillway crest
Storage allocation below spillway crest
Flood Control (net)
Sedimentation
Standard Project flood
Total volume
Peak inflow
Peak outflow
Drawdown time
Maximum probable flood
Total volume
Peak inflow
Peak outflow

Drawdown time

I1-2

acres

acre-ft

acre-ft

acre-ft

acre~-ft
cfs
cfs

days

acre—ft
cfs
cfs

days

1,820

46,600

40,900

5,700

42,900
54,000
486

48

122,000
172,000

100,600

61




CAVE BUTTES DAM
GENERAL PROJECT DESCRIPTION

1. PURPOSE AND SCOPE. This report is prepared in accordance with ER
1110-2-100, entitled "Periodic Inspection and Continuing Evaluation of
Completed Civil Works Structures' and dated 30 March 1977, which defines
objectives, assigns functions, and establishes procedures by which the Corps
of Engineers carries out its responsibilities for assuring the continuing
structural integrity and operational adequacy of its major civil works
structures in service. Periodic evaluation of constructed structures is
accomplished by periodic inspection for the purpose of detecting conditions of
significant structural distress and to provide a basis for timely initiation
of corrective measures to be taken when necessary.

Cave Buttes Dam was designed and constructed by the Corps of Engineers who
has transferred the responsibility for operation and maintenance of the
project to the Maricopa County Flood Control District (M.C.F.C.D.). In
accordance with ER 1110-2-100, the operating entity is also responsible for
the periodic inspections and observations necessary for assuring the
continuing structural integrity and operational adequacy of the structure.

The M.C.F.C.D. should conduct the inspections and prepare the inspection
reports. The Corps of Engineers should be invited to participate in the
inspections. The initial inspection was conducted by the Los Angeles District
and the report was prepared by the Los Angeles District. Subsequent
inspections should be made at one-—year intervals for the next four years, at
two-year intervals for the following four years, and then may be extended to
each five years if warranted by the results of the previous inspections.

2. GENERAL. Cave Buttes Dam is located in Maricopa County, Arizona,
approximately 19 miles north of downtown Phoenix. The dam is on Cave Creek
about 0.7 miles downstream (south) of the existing Cave Creek Dam (see pls. 1
and 2). It provides flood protection to the City of Phoenix from floodwaters
emanating from the 191-square-mile drainage area upstream of the dam. The
northern half of the drainage area is characterized by rugged terrain where
ground elevations vary from 2,000 feet mean sea level (MSL) at the base of the
mountains to elevations of greater than 4,900 feet MSL at the mountain

peaks. The southern half is primarily composed of flatlands with scattered
hills and mountains. Desert plants of various species are scattered
throughout the drainage area with more concentrations of desert riparian trees
and shrubs occurring along the streambed. The wildlife found in the project
area includes snakes, lizards, small desert rodents and various birds.

The principal features of the project (shown on pl. 2) include the main
embankment, three dikes, the outlet works, an unlined spillway, a drainage
channel, access roads and unlined bypass channel for Cave Creek Dam.

a. The embankment is a compacted three-zone earthfill structure with a
crest width of 20 feet. The crest has a 12 foot wide paved service road. An
access ramp is provided on the upstream slope of the embankment to allow
access to the intake structure. The upstream slope of the dam is 1V on 2.25 H
between the top of the dam and elevation 1,619.0 and 1V on 2.75 H below
elevation 1,619.0. The downstream slope-is 1V on 2 H (see pls, 3 and 4).
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b. Dike No. 1 is located about 90 feet east of the dam embankment and is
930 feet in length with the crest at elevation 1,679.1. The top of the dike
is 20 feet wide, and is used as a service road. The embankment cross section
is similar to that of the dam embankment (see pl. 5).

c. Dike No. 2 is 9,035 feet in length. The western 5,345 feet is
designed as a saddle dike, while the eastern 3,690 feet is designed for
diversion of floodwaters from the drainage area northeast of Cave Creek
Road. The western end of this dike is located approximately 6,000 feet
northeast of the dam embankment. The top of the western portion of the dike
is at elevation 1,679.1, forming an embankment with a maximum height of 55
feet above the existing ground.  The eastern 3,690 feet is a variable height
ranging from 10 feet to 6 feet above the existing ground. The entire length
of the embankment has a top width of 20 feet, an upstream slope of 1V on
2.25H, and downstream slope of 1V on 2H. There are two cross sections for
this dike embankment: the first has a core with exterior zones of pervious
material, and the second consists of a homogenous section of tramsition
material. The first section covers the highest portion of the embankment,
west of station 88+00, and the latter covers the remainder of the dike above
the standard project flood pool. The upstream slope of the dual zoned section
is protected by 1.5 feet of riprap overlying 8 inches of filter material. The
upstream slope of the homogenous section is faced with 1.5 feet of riprap.

The downstream slope of the dike between stations 50+15 and 88+00 is protected
with 12 inches of stone covered with 6 inches of topsoil. The remainder of

the dike (stations 88+00 and 140+50), which is less than 30 feet in height, is
protected by a layer of topsoil with landscaping. ‘

d. Dike No. 3 is located approximately 2.5 miles northwest of the main
dam. The dike is 3,245 feet in length and its top is at elevation 1,679.1.
The maximum height is 10 feet above the existing ground. The crest width of
the dike is 20 feet and the upstream and downstream slopes are 1V on 2.25H and
1V on 2H, respectively. The embankment is composed of transition material
with 1.5 feet of riprap for upstream slope protection. There is no stone
protection on the downstream slope. For details see plate 5. '

e. The outlet works is founded on bedrock at the left abutment of the
dam. The outlet works consist of an approach channel, intake tower, conduit,
energy dissipator and outlet channel (see pl. 11). The outlet is designed to
release approximately 500 c¢fs with the water surface at the spillway crest.

(1) Due to the location of the outlet works, an approach channel was
excavated between the borrow area and the intake structure. The approach
channel (see pl. 12) is trapezoidal in cross section with a base width of 30
feet. The left bank is excavated approximately along the bedrock surface with
a side slope of 1V on 1.5H. The right bank is excavated in alluvium with a
side slope of 1V-on 2H. A concrete retaining wall is provided just downstream
of the intake structure to retain the fill forming the service ramp for
inspection and maintenance of the intake structure.

(2) The intake structure is located in the center of the approach

channel, and is 10 feet upstream of the retaining wall. The reinforced
concrete structure is 13 feet in height and 10.75 feet square in cross
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section, The interior of the structure forms a chamber 7.25 by 7.25 feet in
cross section and 13.0 feet in height. A total of eight 2-square-foot
openings are provided at various elevations for the intake of floodwaters.
Two openings, one 7 by 6 feet and the other 7.25 foot-square, are provided at
the base and the top of the structure, respectlvely, for cleaning purposes.
Steel grating is provided in these 1arge openings to prevent debris from
entering the intake structure.

(3) The total length of the 3.75-foot-diameter circular conduit is
528.75 feet. Precast reinforced concrete pipes form the interior surface of
the conduit and a reinforced concrete casing on the outside of the concrete
pipe supports the embankment fill. A bellmouth structure is provided at the
upstream end of the.conduit to improve the entrance flow conditions (see pl. 12).

(4) An energy dissipator is located at the end of the conduit
(see pl. 13). 1It is rectangular in cross section, having a 71.55 foot long
transition section with base width increasing from 3.75 to 18 feet. Wall
heights increase from 7.59 to 12 feet. The total length of the structure is
102,55 feet. At the downstream end of the dissipator in the rectangular
section, there is one row of 6 dentates, each one 18 inches wide and 18 inches
high,

(5) An unlined trapezoidal dutlet_channel (see pl. 11) is constructed at
the downstream end of the energy dissipator. The channel has a base width
varying from 8 to 24 feet, side slopes of 1V on 2H and a length of 1,380 feet.

18-inches of grouted stone riprap protects the sideslope of the energy
dissipator and the sideslopes and bottom of the channel from station 47+68 to
the bridge. Grouted stone is provided downstream of the bridge for
approximately 20 feet to protect the base of the bridge structure from
erosibn,

f. The spillway is located in a natural saddle approximately 1,600 feet
northwest of the main embankment and is alined to fit the natural terrain
(see pl. 10). Based on the 3.75-foot diameter conduit, the minimum crest
elevation that will control the standard project flood is 1,657.1 feet. The
spillway has a 510-foot crest length. The spillway is excavated in rock and
is unlined, except at the crest where a concrete sill is provided which
extends up the sideslope to the maximum water surface elevation. This
detached, broad-crested spillway is trapezoidal in cross section with side
slopes of 2V on 1H. A 12-foot wide bench is provided at elevation 1,680.0 for
control of erosion on the excavated slopes.

g. The drainage channel is located north of dike No. 2 near its west
abutment. This channel (see pl. 14) is designed to drain a dead pool of 230
acre-feet which is created by the construction of dike No. 2. The channel is
2,800 feet in length, unlined and trapezoidal in cross section. Base width of
the channel is 12 feet and side slopes are 1V on 2H.

h. Access to the dikes, dam embankment, and unlined spillway is from the
junction of dike No. 2 and the existing Cave Creek Road. The tops of
embankments are utilized as service roads (see pl. 2). Dike No. 2 and dike
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No. 1 are connected by an access road, 5,530 feet in length, around the north
side of 'a hill. The minimum elevation on the top of the bituminous-treated
road is above the maximum water surface behind the dam so that the road can be
used under the most adverse weather conditions. Dike No. 1 and the dam
embankment are connected with a '100-foot-long access road excavated: through
the hill between the dike and dam. The right abutment of the dam and the
spillway are coiumected by an access road 4,366-foot-long around the south side
of a hill between the embankment and the spillway.

i. To preserve Cave Creek Dam as is, a bypass channel (see pl. 15) is
excavated through the saddle about 500 feet west of the right abutment of the
dam. The channel is unlined and has a 400~foot base w1dth 2V on 1H
sideslopes and a crest elevation of 1628 feet.

3. GEOLOGY. The damsite at streambed elevation (1,570 feet) spans Cave Creek
between two rock ridges that parallel the valley. A thin veneer of older
alluvium (talus material) covers the upper slopes of the ridges and becomes
much thicker on the east side of the valley near the base of the slope. The
alluvial materials in the valley consist of various combinations of sand,
gravel, cobbles and some boulders extending to a depth of approximately 35
feet. Bedrock forming the ridges and underlying the stream bottom is a
metaigneous rock, consisting of moderately hard schist and greenstone. There
is evidence of ancient folding and some faultlng in the rock formatlons in the
vicinity of the Cave Buttes Dam.

The rock types encountered in the mountainous areas of the surrounding
.region are very similar. The basement complex is composed predominantly of
Precambrian schistose and massive metaigneous rocks with lesser amounts of
gneiss and quartzite. These are covered and intruded by Tertiary igneous
rocks. The igneous rocks consist of granite, rhyolite, andesite, vesicular
basalt flows, tuff and tuffaceous agglomerate. The trend of foliation in the
rock formations is irn a southwest-northeast direction, and generally is
steeply dipping. Older alluvium, which consists of moderately to well
consolidated residual soil and talus debris, is generally found along the side
slopes of the valleys and underlies the Recent alluvium. In the valleys, the
older alluvium is mostly sand and silty sand containing varying amounts of
caliche. Recent alluvium, which consists of unconsolidated silt, sand,
gravel, cobbles and boulders, is found in the valley areas in the streambed
channels and the flood plain washes. The deep dissection of the mountains,
and the great extent and depth of alluvial fans suggest that the Phoenlx area
has undergone a long, stable geologic hlstory.

4. EMBANKMENT. The dam embankment consists of impervious core, transition
zones on either side of the core, outer zomes of pervious material, and
exterior zones of slope protection (see pl. 4). The core is founded on
bedrock within the cutoff trench. ' The upstream stone slope protection is 1.5
feet thick. Downstream protection consists of 6 inches of topsoil for
landscaping over 12 inches of stone. Erosion control gutters are provided at
the Juncture of the embankment and the abutments.
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a. Materials for the impervious (zone I) of the embankment were obtained
from the basin of the existing dam. The materials in the designated area were
predominantly sandy clays and sandy silts. The depth of suitable material
after clearing and grubbing, varied in thickness from 19 feet near the
existing dam to about 7 feet at the far end of the designated area.

b. Materials for the transition (zone II) of the main embankment were
obtained from the borrow area located approximately 6,000 feet upstream from
the site. The materials in the designated area were predominantly clayey
sands and silty sands with varying amounts of gravel and some cobbles. The
depth of suitable material, after clearing and grubbing, varied in thickness
from 4 to 15 feet. The materials were loose to very dense, having a standard
penetration test blow count range from 6 to 60+ blows per foot.

c. Materials for the pervious (zone III) of the main embankment were
obtained from the borrow area located between the existing Cave Creek Dam and
Cave Buttes Dam embankment. :

d. Material to construct dike No. 1 was obtained from the same source as
the transition_borrow (zone II) for the main embankment.

e. Material to construct dike No. 2 was obtained from the borrow area
just north of dike No. 2 area. The materials are predominantly gravelly,
silty sands. :

f. Material to construct dike No. 3 was obtained from the borrow area
just south of dike No. 2 area. The material is sandy clays and silts.

g. Embankment design values of materials are shown on plate No. 25. The
construction control data and record tests are presently being evaluated and
will be presented in the Foundation and/or Embankment Reports.

5. FOUNDATION CONDITIONS

a., Dam. The foundation exposed by the cutoff trench excavation below
streambed at the embankment site disclosed adequate conditions for the
construction of an earth embankment. The rock exposed in the cutoff trench
and the abutments is greenstone, gray to brownish gray, weathered near the
surface, fractured moderately hard to hard, platy and micaceous. Occasional
granite dikes intrude thé greenstone on the right abutment and a few on the
left abutment.

b. Dikes. The following is a brief description of the condition of the
foundation and abutments for the three dikes.

Dike No. 1 is founded on moderately hard to hard greenstone bedrock.

Dike No. 2's right abutment is founded on rock similar to that at Dike No.
1. The embankment foundation and left abutment, station 53+50 to 115+00,
consists of older alluvium of the valley bottom. The alluvial materials in
the foundation east of station 54+00 are predominantly silty sand and clayey
sand.  The soils are finer east of Cave Creek Road. The materials to a depth
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of approximately 5 feet have an average dry demsity of 102 pcf or 81 percent
relative compaction. Beyond this depth, the materials are progressively
harder due to caliche cementation and cobbles become more numerous. At a
depth of approximately 10 feet the average dry density is 110 pcf or 87
percent relative compaction. At station 97+00 Cave Creek Road crosses the
alinement of dike No. 2. The existing road embankment was removed to permit
construction of the dike and the new road embankment was ramped to the top of
dike.

D1ke No. 3 has a maximum fill of about 10 feet above the exlstlng ground
surface near station 177+00. The near surface foundation materials are sandy
clay or clay underlain by sandy silt and clay sand highly cemented and
containing a small percentage of'gravel size material. The in-place density
of the top 12 inches of material is in the order of 80 percent of maximum
density. The materlal becomes harder from 1 to 3 feet. At depths greater
than 4 feet the materials have blow counts greater than 50.

¢. Outlet Works. The outlet works are ldécated near the toe of the left
abutment. The 3.75-foot diameter reinforced concrete conduit is founded
mainly on greenstone bedrock. Between station 50+58 and 48+00 the rock
surface was deeper than anticipated and the area was overexcavated to a depth
of as much as 13 feet near station 50+00. . The excavation was backfilled with
concrete to provide a foundation for the conduit. Grouting was conducted
along the outlet works contact of the rock and concrete under the impervious
core., The foundation rock.for the ungated intake structure is also:
greenstone,

d. Spillway. The spillway, located 1,700 feet northwest of the top of
the right abutment is excavated in rock. The rock.is predominantly a moderate
to highly fractured and foliated schist with occasional moderately fractured.
greenstone intervals, weathered to approximately 8 feet with foliationm d1pp1ng
60 to 90 degrees to the northwest.

During the excavation minor slumping occurred on the west wall between .statiomn
19400 and station 22+50. . To remedy this situation the cut slope of the wall
was flattened., At the east wall of the spillway sill a slight overbreak
occurred. This overbreak was formed and filled with concrete. At the
elevation and location of the concrete sill, the rock is adequate to resist
scour during the infrequent spillway flows. The alinement of the sill is
located near the highest point in the saddle.

6. FOUNDATION TREATMENT.
a. Main Embankment .

(1) The cutoff trench for the core and 12 feet of the transition
material across the streambed was excavated to sound bedrock. The core
material was placed on sound rock. All blocks, slabs and boulders were
removed from the bottom of the trench to provide a uniform bedrock surface for
placement of fill. The exposed bedrock for the core and 12 feet on either
side of the transition zones. was throughly cleaned by air blasting, Grouting
consisted of a single line of holes along the center of the cutoff trench.
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The grout holes were spaced approximately 20 feet apart, forming a grout
curtain ranging from 25 to 75 feet in depth. Dental concrete was used to fill
scour pockets and channels not accessible to roller equipment. Foundation
preparation of the streambed outside of the cutoff trench consisted of
removing all loose and dumped material from the recent excavations by
aggregate producers. To provide a uniform, dense surface the foundation was
excavated to a depth of approximately 15 feet from the original ground
surface. Cobbles larger than 6 inches were removed. The area was leveled,
moistened and proof-rolled.

(2) Right and Left Abutment, Dam. Loose and unsound rock was removed
from the abutment. The core contact was cleaned by air blasting. Dental
concrete was used to fill the depressions., The fractured rock was generously
treated with a fine sand cement slurry to mortar the joints in order to seal
off surface fractures at the core contact. A minimum pressure grouting
program consisted of drilling and grouting along the centerline of the core
zone with holes spaced approximately 40 feet apart and 40 feet deep.

b. Dike No. 1. The foundation under the Zone II material was stripped
of all overburden to firm rock, The central third of the foundation was
cleaned by air blasting. Dental concrete was used to fill depressioms. A
grouting program consisting of a single line of grout holes spaced 40 feet
apart, drilled to 25 foot depth was used. The foundation treatment for the

"areas under the pervious Zone III material consisted of removing all loose
rock, clearing, grubbing, moistening and proof-rolling.

¢. Dike No. 2. The entire foundation was stripped to a depth of 24
inches. An exploration trench was then excavated along the embankment
centerline to a depth of 10 feet from the toe of the right abutment to station
88+00. TFrom station 88+00 to 90+00 the depth of the excavation trench was
reduced uniformly from 10 to 5 feet. From station 90+00 to 103+00 the depth
of the trench was 5 feet. The entire foundation, including the bottom of the
exploration trench was scarified, moistened and proof-rolled.

The right abutment, under Zome II material, was stripped of all overburden to
firm rock. A grouting program consisting of a single line of grout holes
spaced 40 feet apart, drilled to 25 foot depth was used. The central third of
the foundation was cleaned by air blasting. Dental concrete was used to fill
depressions. Open fractures were filled with a fine sand-cement grout

slurry. Within the abutment area of the contact with Zone III materials, the
treatment consisted of removing all loose rock, clearing, grubbing, shaping
and moistening.

d. Dike No. 3. The entire foundation was stripped to a depth of 18
inches before dike construction. The grade was then scarified, moistened and
proof rolled.

7. SPILLWAY AND DETENTION BASIN. The unlined spillway, excavated in rock,
located about 1,600 feet west of the west (right) abutment of the main
embankment, has a concrete sill with a length of 510 feet at elevation 1,657.1
feet. The spillway, in conjunction with the outlet works, will pass a peak
discharge of 100,600 cfs with 5 feet of freeboard.
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The detention basin has a capac1ty of 46 600 acre~feet at the spillway crest,

" of which 5,700 acre~-feet is for the accumulatlon of sediment over a 100-year

period, and 40,900 acre-feet is for flood control. The detention basin
reduces a standard project flood w1th a peak inflow of 54,000 cfs to an
outflow of about 500 cfs...

8." CONSTRUCTION HISTORY.
a. Contractor.
Washington Construction Co.

Missoula, Montana
Contract No. DACW09-77-C-0058

b. Schedule.

Started: September 1977
Completed: December 1979

c. Cement.
Type 1I

Arizona Portland, Rillito, Arlzona

d. - Concrete Data.

Designed ' Government Assurance ' ‘Contractor Control
Compressive Testing Testing
Strength Actual Field Values Actual Field Values
fc psi - fc psi W/c CF fc psi w/c. .~ CF
28 day s 28 day gal/sack sacks/cy 28 day gal/sack = sacks/cy-
3000 4120 5.2 5.0 4110 5.2 5.0

*4000 - ’ 4370 5.0 ‘ 6.0
*4000 psi concrete was used in the cdnduiﬁ for the outlet §orRs'on1y.
e; Aggregates, - o
Tanner Industries
Phoenix, Arizona

Along Cave Creek

f. Construction Problems.’
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Concrete was placed during a nationwide cement shortage. There was a
cement allocation problem. Wet weather and flooding during the 1978 and 1979
wet seasons, caused 3 months delay in construction.

9., ENGINEERING DATA. Engineering data to be stored in the recorder house at
the project. .

a. General Design Memorandum No. 3, July 1976.
b. Operation and Maintenance Manual.
‘ ¢c. Periodic Inspection Reports.
d. Foundation Report.
i e. Embankment Report.
f. As Built Drawings and Specifications.

10. INSTRUMENTATION. Settlement monuments were installed on the embankments
for determining post construction settlement and lateral displacements.
Hydrographic instrumentation has been installed to record water flows through
the outlet works.

a. Settlement Monuments. A total of forty-seven settlement monuments
were installed on the upstream crest edges of the dam (14), Dike No. 1(5), and
Dike No. 2(28). Four settlement monuments were also installed at the upstream
and downstream toes of Dike No. 3. The locations of the settlement monuments
are shown on plates 25 through 28. The monuments were surveyed following
embankment construction and their installation. Initial elevations are shown
on plates 30 and 31. Subsequent readings will be made at intervals consistent
with periodic inspections. : ‘

b. Water depth recorders. Water depth recorders have been provided for
measuring depths at both ends of the outlet works. The recorders are located
in the recorder house. S :

. . c. A rain gage will be installed in the recorder house.

d. Twenty-four staff gages have been installed on the upstream face of
the dam. Each staff gage faces the recorder house.

11. INSPECTION CHECKLIST.
a. Embankment, Dike No. 1, Dike No. 2 and Dike No. 3
(1) Crest’
(2)" Abutment contacts

(3) Upstream and downstream slopes
(4) Upstream and downstream toes

II-11




b.

(1).

(2)
(3)

' (‘1)
(2)
(3)

4)

Spillway

Approach Channel
Control. Section
Outlet Channel

Flood Control Outlét Works .

Approach channel
Intake tower
. Conduit

Energy dissipator
Outlet channel
‘Bridge

Drainage Channel
Existing Cave Creek Dam.
MultiQAréhes
Instrumentation

Staff gages

Gaging stations

Reservoir water surface recorders
Rain gage

12. PLATES.

NOYUE B W N~
-

9.
10.
11,
12.
13.
14.
15.
16.
17.
18.
19.
20.

21,

Project location.

General Plaun.

Embankment Plan and Profile.

Embankment Cross Sections.: :

Dikes No. 1 and No. 3 - Plan, Proflle and Typical. Sect1ons.
Dike No. 2 - Plan and Profile Part I.

Dike No. 2 — Plan and Profile Part II.’

Dike No. 2 - Plan and Profile Part III.

Dike No. 2 - Cross Sections,

"§pillway Plan, Profile and Sectlons.

Outlet Works Plan. and Profile.

Approach Channel and Intake Structure.

Recorder House, Outlet Conduit and Energy D1s31pator.

Drainage Channel Plan, Profile and Typical Sectlon.

Bypass Channel Location Map

General Site Geology and Plan of Geologic Exploration

Geology and Foundation Exploration-Geologic Logs (Sheet 1 of

Geology and Foundation Exploration-Geologic Logs (Sheet 2 of

Dam Foundation Plan of Soils Exploration. . .

Dikes No. 1, No. 3 and Spillway Foundation Plan of
Exploratlon.

Dike No. 2 Foundation and Borrow Area Plan of Exploratlon.
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22. Dam, Dike No. 1, No. 3, and Spillway Foundation Exploration,
Soils Log.

23. Dike No. 2 Foundation and Borrow Area Exploration Soil Logs.

24. Dike No. 2 Foundation and Borrow Area Exploration Soil Logs.

25. Embankment and Dike No. 1 Instrumentation.

26. Dike No. 2 Instrumentation Sheet 1.

27. Dike No. 2 Instrumentation Sheet 2.

28. Dike No. 2 Instrumentation Sheet 3.

29. Summary of Design Values.

30.  Settlement Data - Sheet 1

31. Settlement Data - Sheet 2
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BASEMENT COMPLEX: Gray green todark green: metaigneous rocks, soft

0 hord; schistose closely fractucsd,
bt mostly along alder, recemented froctures.
and badrock or typas of bedrock —

oopronmataly focoted
dip— dashe

ieaction of relafi
g was not done gnda

Aoprouimate inter va: of core 1033 in bedrack miervals only)

WATER PRESSURE TEST

PRESSURE TEST- Accompiished using single packer.
DEPTH - Number of feet beiow collor of hole

P51 - Pounds per square MChiwater presture).
GPM - Galtans aer minute wates foss
NO TEST - tarvol not tested.

N0 LOSS - No water loss ot cartow pressure.
PACKER LEAKED- Water leoked around pocher

{in of totiation.

n degrees) of joint.

I joint,
P ——— ) ]
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.5, ARMY ENGINEER DISTRICT . . CORPS OF ENGINEERS

D=1V ONcL 45%)

DEPTH PSI __ oo 00" Erev 1657 7

79 \ SLDER ALLUY 0

al mater

Talus debris, sioee wosh, ang
N

O-TU (INCL. 45%)

- DEPTH_PSt P <00 Erev 1616 & = ens('_mn CONPLER: Green, foliated J miagneaus.
. 00 No Test o2 OLDER ALLUVIYM: Talus debris and slope wash; 4 DEPTH PSI . GPM Elev 15696
: somo residus) materiai; 3itt, sand . -
D-1Y 1ar qravel and cobvlesi poorly conso {2931 RECENT ALLOYI:,  Streanbed depsits: it
sand, twavel, cobbles, and doulders; uncon-
DEPTH PSI  GPM 00 Ewv 16710 204, mm to dark qr from © 60% relative to cure; many open, cal- : selidated.
J Hant to dark arayis AL N s |47 cite :r.;g.u.m.u fractures lesoecinll (fo
arecn; meiaions, BNt | lcsolch!ly 2028 I T nty Teacturod : o
m.y»g::.n:"sw racture ris iiron! -siained] to occesions lly Ira:(u;ed, frac 52
. N, B,
Ta 4ins magtiy 43 to 305 31ignily 10 antheres and noab1s oa ey ,2.: Jrastyn 134 CLOER ALEWVITW:  §iT1, 3and, drave",” Eolb
momndy fracturad; fratures tight below 5,105 - numerous s)ickensides from 2321 o bolty 9688 Cure oeovury > an¢ boulders: oecasions) stringere of elay;
3¢ and clay govge 21.6 to 25,10, N e (sbundant 52,5000 581711 calciterrich vugay SO iorly consol i dated,
502 var B STd ol e e sty A%
felsiive to'cor . . ,'msrucnv cwrux, Green; fine-gcained, loi|
21‘2: Core Recovery NoLoss j 499y alid et ous cock; dighty raclured/ N
¢ taber ox)de and calcite
e oderately
a, 3l ickens
D-ZU ———— “:'du. and clay ‘wuq! abundani--hote drilled|
DEPTH PSI _ GPM 00" Eiev 16771 750 7 750° D-12U tlons " geﬁef.ny Tadioting nest 5?;’255“"“'
70 1 us: NT COMPLEX: s:mw mostly dark green chlor- o . “134,41; fracturing tight and alonu older.
© ::t:“ ] // & .fc?.mn v ’, fere to % 1735 e v v e i [X Elev_16251 144 Cetensated (ractures.
o Lo Pling in t “"' ecens actures below set ber G_TRECENT ALLUVIUM: Streambed deposits; decomposed
we |3 d 975 naeds highly lmn.nu 610 70 and 18.4 to 20,2°: Llacanitic sand; clay, sand, aravel, and cobbles:
0 , revainder of hole 1y fra. lurad s1ong o)der unconsolidated
. r — Vl:iu?ei ’ ‘ i
252 # 252 P shoaring 6.5 to ?‘9 m to, 20 2% Torlations 14 _ e
° 98,03 Cors Racovary sestiy a3 'r0"te No pressure o1 wiTh octasion oo
Rovember rounded ains; some clay from
ovambes tests made eralely compacted from 4. b
—used 1301 mostiy areenstone and basall gravei and $1.8% Cure Recovery
warch 1170
0-3u . dniting mud o cobbtes. <
- llNCL. 45' and rock-bit o>
OEPTH
oEPT I e BT
3y ==
msu:nv coumx Schlst; folisted me /B ~f- ool
ignecus rock; weatnared 1o ?a a9, 'Ilh'culrlz D-8u "—"RB o0
O St astone more massive Inieivals from 3 " : . . [re foo
1o 25,57 o . HE R DEPTH PSI___ GPM 00 Eley 15797 600’ N
e senial with 3lered 295 to 554 ang CLOER ALLUVIUM:  Tadys debris, ops wazh, a3
- (hruks SSena side “2:::;’2:.:’:&::;. teace fasidugl malerials 5911, sand, and nguiar gravel 12.28 Corg Secovery
{ractuces); feacs 3nd coBblas; poor Iy condolisates: vember 19, D-2IU {INcL. 50%)
et agen, lnc(vru. Hatlations 41530 16 430, EPTHPSI  GPM 00’ Erev (580 6'
rolative to cor - x -
[0a0] oL OCR ALLUVIUM: Stops wash and residusl
. maferial; sill, sand, grased, cobblns, and
478 0y nccasivnal bouider grave), cobbles, and
buu)ﬂurs IPI mosl!v qnenslone and hlsa“.
Ne RA- o lca Paterial; pootly
Teat
' EPTH BSI___ GPM
[CLDER ALLuv [YM:  Ta'usz debri siope wash, and 3%0]| s 2 .
| 5o | ad §O TEST ua' T ine timents. 4] ine—grained, fol-|
750 138 %7 deratety sofi to
2 #ing 5% a1 40,97 depth 10 | Notoss RASEMENT CCMPLEX: Green foliated I
4.08 Core ,,'w",, 2.3 Core Recovery . " 98| 15 gretai :neous rock; fine- 1ra.neo, carbcnne u.u
3403 Lorg Celuber 1120 liche)-cemented broccia from 210 It
, 253] =z 22" g ans o e e T
E ° oiiatian dips a0
1 235 1ouje 12 \n 1
D-4u 18 eure pecovery SETHELY Vard 1o hards occ. SCa0e, relativa tocors.
. AR AR 3Ty to noderateiy feadiorestZocea-
DEPTH PSI_ GPM 00 iy 15703 onal 7 to 18 170
I O RECENT ALLUVIUM:  Sondy gravel with occasionst '
Jcbbless unconsolidated; slreambed devosits.
No
Test D-l4y
" p-9u DEPTH P  GPM 00 __ Eley 1659 1003 1004
. fotiated metaigneous focks 5587 Cure hec wory
nAsmuv ccumb grained, foliated DEPTH PSt GPM, Etev 16474 66 No Test ] 8 {ing-grayned; moderaty |y hard to har Fo)iatians Aprit 1]
rd; mod- [29 RASCMENT = i 1 red down
fo h\ﬂh'y frace

£X: Light b!oﬂnsh !een 1o dark [ N
1ed melaianeous fock e-irained; O ] Mo tew

e tur oy from 3t 9 Tora

4.9'; Jouje and brec-

imost o
nuu n.uuns from
o 67,91

oni
¥

nweaihered beion Faccadiongtiy to nimnly

iraciyred ftends to be b!nckyl. but mostly mod

il erately fracty red-sbr older, r !
Linet, bt Sip it rrom & 6 - . 259 | 'um' i fong older, coconented
ool eoeral Intureals from 56,9 16 J5:28 Core Recuvary a(siin jonal siicuensides:
'y 3lighlly sltered or weathered enlire deoth. ociober 1170 fome sk . - m e D““mm‘ s
10 32,30, 71 to 21,5, an to
— 24,74,
20 | o B
{ Loss
1000 D-19U (INCL. 45%)
1U0, S Core Regovel PTH PS5t P "
cotauer tary ot P e 00 .. e GENERAL NOTES
S . BASEAENT coumLex:  reens fine m“‘“a highly fori-
I ated matainnecus rock; moderataly woatber
il foidt very Hittle waatharing below 1. see rate f€ for Toaen.
D-6U 0 y fractured, with iron
) Ton Fractyres: mmmy hard to sof( fsoft in . .
DEPTH PS) _ GPM 00 Elav. 15644 a7 zones from 33, 3. m:\ Iluhdnc!{ullbn! are musured frem m:.mm.
ith 14 water loss 52,5 to 53.5% A, -Seil glasaifications on this sheat are visual.
TRECENT ALLUVIUW:  Sandy _gravel wilh numerous . 25
M ¥ foliations dia 30 o 50°, retative to cote. 5% Dip of fatatins and fomls, Trotures, nd faults measured
oD T cccanionaliboulders; poorty con 20 7 trom horszontal lexcat in inclined holes, where

measured relative o coret.

D-10u
€y 16576’

[RASEVENT COMPLEX: Lidht brownish green lo dark
areen; melaigneous rocks fine-gr

PTH PS] ]
5]

0
422 hard to hard;
a6 30 Fractured o o 63t and "
x 311y fractured 6.3 to t4.3i and 15,8 3 DATUM 1S MEAN SEA LEVEL
SVightly opan fricture 3 7,
20.. bre 250 fairty tight; fraclures occur mosi) / | l I
tereais of s:hl:lo;: ang massiv ;ma 3 from 43 s o e 5% Core Recovery ors 2 | 1 1
o Trrer . X
Brulinr’ uo into imalt Bieces 'ln:”'u“"f;:\ feastiban ceiober 1970 mat; toliations indistin | 783 a v | TN T o | wwmova
o d Vong; foliations mostly in at 22.1¢, 22.5%, 4
1°*V0 37 Yong; follations mostly indistinct. stichersides at 22,10, 7 REVISIONS
gg U. 5. ARMY ENGINGER OISTRICT
7 CORPS OF ENGINEERS
o3 os | A ==
. 20 0 ——t " A RIVER BASIN
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D-5u b~18U D-26U
OEPTH £S1 00' - Elav. 15671 DEPTH PS1 __GPM 00 Elev.1589.4 0.0' £lov. 1590.2"
Q“ RECENT ALLUYIUM:  Stre OLDER ALLIVIUN: Slope wash, with residual sail and talus debi OLDER ALLUVIUN- Stope wash, rasidual soil, and tatus debri
o cobbles, and occosionol Boulders; uncon o #ilt, sand, and grovel, comented moteriol from 6.0 1o 18.4. cemented matariol f1om 5 10 &' deptn; codbles encountersd i1 10 13.5
TEST
PP ——— ™ YRRYT Sy om— LEX: Gresn, non-foTiated metaioneo
- ~ - - - - : Graen meteisneous rock; soft and eaothers accasionally 1o highly frattured afong oider. recemnbed fractures;
[BASENENT COMPLEX: Graan, fine-orained metaigneaus rock; chlorite- 5 down 10 20.2°, then becomss highly fractured and afightly platy 200] very sof? to hord: numerous #!ickensides from 21.5 1o 27°; occasionally
5 rich; occosionolly to highly fractured oteng older, recemented .;.8 NOLOSS (-muu!y hord to hard) to 26.7¢; ;lam dip 33° ot 24.5' - < 1o moderately fractured from 15.5 to 20' and 26.8 to
I srweatharad; feult gouse 38.3 10 1. 7' and 43.5 10 # interval 39.4 10 40.5¢ (foli Bt e Coxs flecovary owge infervel 25.7 1o 24°; coarser grained 27 to
_§g_ rom 43 to T0.5'; brecciated fros 50 0.3 uukm des from 26 1o 43! -cdlnuly to occy O¢f 30%; froctures cooted with i highly
Y- o] ,r quartz-rich i 2 fractured 26.7 to 45 brecciated intervel 28.3 weathered 15.5 10 17
™ o4 lorge vater lose trom 31.5 10 31.8% 65.6% Core Recovery to 28.7" and 35.8 10 36.2'.
1 ! (around cosing): wost of water foes 52 10 66°. October 1974
155 D-220 D-27U
70,6 % Core Recovery PSi__ GPM X4 Elev.1681.6' 00 Elev.1580.9"
September 1974 OLDER ALLUVIN: S lope eash, with residual eeif and talus OLDER ALLIVIUM: Slope wosh, residuo! aeil, ond talus debris.
ebrio: oilt Cementad material from 5.5-70"
NO
TesT 5 BASENENT CORPLEX: Grean metaignecus rock; #oderaiely soft o hard;
athered doen 1o 6.8, foliat , occasionally 1o highly fractured along oider, recemented fractures;
D-isU o 1 iy §0 1o 70" from 13 slightly weathered 7 1o B.5'; epidote-rich and platy (woderately soft
-l i schiet i -8', rock gets horder 12.8 10 14.8"; banded hord metaignecus rock (greenstone) 14.8 10 34';
S o erissoz’ = Tith desth; accasonal intervols of tale down 10 20" desth; 400] fotioted frou 14 ta 40; folictions dip wostly 45°; occasional
- 11569, o e, claystone 20 to 27, X stickensides from 11 to 34'; usvally alang foliations;
[ RECENT ALLLY {tW:  Streombad deporits; »ilt, sand, gravel, 40 ;' 0660910 82.5% Core Recovery | occosional gouge intervals; highly fractured 20.1 to
a cobbies, and occosionol boulders; 2ilt-rich O 10 3'; slightly racture: October 1974 22.5', 25.7 to 27.6", and 35.2 to 36'; cccasionally Fractured
3 consolidated 8.5 to 26.1°. 50| o2 not belor 46 . from 2.5 10 25.7" and 36 10 40'; wederotely Iraztured 7 to
8 20.10 and 2.6 1o 35.2. platy schistose intervols from 28.4
280 66.8% Care Recovery TT.76-1 o and 30.4 to'35.2.
tober 1974
3301 BASEENT CONPLEX: ined metaignsous rock end pink, October 0.0 Elev.1577.6'
10 cined gronitic rock; extensive breccic intervols; rock 2 N :
13 OLDER ALLIVIUM: Siope mosh and residual moterial: ailt, sand ond grovel;
430] 40 i A :‘:’;,""' e rracer 1o S some caliche between 1.5-4.5%; thin lenses of comented motericis from
athered and below 7.5 coar i
ane breceio ond granitic rock in altersatimg intervals D-23U
20 ; nuwerous gouge intervals iated 23
0 theee gouge intervols/amoll PS1 _ GPM 00 Elov. 1664.8' Yo hard; foliations di
P 60-
Toults generatly dip 40 to 50° and go to I* thick; occosionally % - - —
60 4 "mm': ,, “",, and 68 10 72.9'; NO TEST BASEMENT COMPLEX: Green, foliated wetaignecus rock (chiorite-ric Jaty 1978
' 2 B 1, schist); foliotion dips 40 1o 90% o0stly 45 1o 60°;
729 129] highly tractured 26.1 fo 31' and 67 1o 60'; 0% dip occurs 30 10 43.3'; slickensides common along foli
9 o 3
| 98.2% cm n.comy b ::::'::::0 :::':y':’:"::;“o_"z";" TQof NOLOSS rock soft to moderately hard, setting harder with depth; highly
Ocloder 1974 : weathered down 1o 6.7°; breccie from i1 to 13'— TT.75.~2
: froqaania in lisht ro dish brown carbonate aat
mnn. tate sehist interval from 25.4 bo Elev.1581.4
2 Bl ;,'":'"' S0 10 313 talc/limonite-rich schist OLDER ALLUYIUN: Stope wash ond residual matarial; eilt, sond and greve!.
a1 EA o rd, mas. iu'" n setoigneous rock (gresnstone) unconsolidated; some lenses of well cemented moterioifrom 3.0109.0°;
90,5 % Covs Fesorery 37.5 10 38.2'. loosely consolidated coorse material below
D-16U Oclober 1974 9.0'; some cobbles and occariono! boulders 2° aoxisum diameter.
OEPTH PSI oo Eley,1963.6 _— —
0| Recenr aLLoviow: Streambed depos nd, gravel, cobbl BASEMENT CONFLEX: Gresn, ploty schist, ceypfocrystalline; woderately
uncemonted, #specially in 10p 2¢; continvous hard 10 hard foliations dip 50 1o 70°.
caliche-cenented setaigneous rock fragments D-24V o
25.7 10 27.4* (fragments cre angular and go o 3° maximue OEPTHPS) _ GPM 00’ Elev.1653,8 {INCL.69.5%) uyiers
diometer). I, ¥7/| sascnewt cowpiex: Pate 1o dork urean, foliated metaigneous
o i thered
BASEMENT COMPLEX: Wreen, ained metoignecus rock; highty 0 ol T175.19
30 fractured olong oider, recemented froctures; moderetely hard to 20 ord );; rock ('ruu"ﬂ:) or quartzite; foliation dips oo’ Elev 1587.6
hord; siightly weathered 23.8 1o 3 nnmm nterval (25° F— mostiy 45 4o 55° relotive fo hole; alternating chlorite-rich R " - - T
3 i o foriations] from 40 1o 41 onel & lickens ide 30 and carbonate-rich loyers; slickensides accur occotionally along OLDER ALLUVIUM: Slope wosh and residuo! material. siit, sand ond
5201 el v ! e ey Rl The fotiotions: talc.sehiet infervel 32.2 10 32 8¢ grovel, unconsolidated wsli cemented materint trom 5.0 ~13.0"; ioosely
——A——gg from 30 1-_57 .5 n’ ougs interval o ; gouge ond clay 40 . " " consotidated conrse materiol below 13.0" including cobbies ond occasione!
s0ol 18 like material 49 .to 52°. boulders 2° moximum diometer.
) 76.7% Core Recovery 8 % Core Recovery
September 1974 October 1974 ) .
GASEMENT CONPLEX: Graan, platy schist, cryptocrystoiling. mederately
hard to hord foliations dip 60-85%.
Auguet 1975
D-17U D-25U GENERAL NOTES
. 1. see pLatel pon eceno.
DEPTHPS! Elev.1389.2' UEPTH PSI__ GPM Elev, 1683.9 (INCL.78%)
OLOER ALLUFIUN: Siope wash, with residusl soii and talus del NO TEST BASEMENT ccun.tx Green. foliated mtaignecus rock (chiorite- 3. ORILL HOLE INCLINATIONS ARE MEASURED FROM HORIZONTAL.
i quler to rock 4 . SOIL CLASSIFICATIONS OK THIS SHEET ARE YISUAL.
tr o 3% maxinum diawster, well-cemented Y el grodes into mo 5. DIP OF FOLIATIONS AND JOINTS, FRACTURES, AND FAULTS MEASURED FROM HORIZONTAL (EXCEPT IN INCLINED
el trom 74 10 10.7; less iodurated from - fracturing occurs along oider, recemented fracture HOLES, WHERE 1T 1S MEASURED RELATIVE TO CORE, OR HOLE).
260} 10.7 16 95.7°, with' tregments of basall, greenstone, ond 20] o2 dips mostly 70 ta 80%; foliation ot ground surfoce 6. TERM "GREENSTONE! REPRESENTS THE GREEN, MASSIVE METAIGNEOUS ROCK.
T auortzite. dipping; rock is occasionolly 1o moderotely fracture
¥ BASENENT CONPLEX: Green mefolgnecus rock, quartx-rich; mederataly aost froctures
-—§§ fractured 25.7 10 29.3", 30.5 1o 34.5', and 40 1o 41.5'; highly stoinad and occur along foliations: cccasional alickensid DATUM IS MEAN SEA LEVEL
o] tracturad 29.3 10 30.5' and 41.5 to 45°; occasioneily fractured 10 to 45'; highly fractured frow O 1o §' and 12.7 to 13.2%; T
450140 v 34.5 1o 40°; relatively umweothere moderately fractured from 9.4 to 10.27; slightly weathered T
58.4% Tore IO\ (i1 1ing mortly colei i 0-5'; water aostly in |h|th open fractures from 34 1o 387, | [y [ arewoiac
SI0De" 978\ woderately hord to hard down to 43'; wofter S e w0 e ! REVISIONS
(chiorite-rich) below 43'; becomes wottisd below 3 ; c———————
40" with more iron oxide and colcite coating the 15 ° 56.3 % Core Recovery X3 Al':;sm":sﬂs'llﬂ
60%-dipping fractures. ANGE
October 1974 COMPS OF ENGINERRS
oesIoHen et GILA RIVER BASIN
£ iy NEW BIVER AND PHOENIX CITY STREAMS, ARIZONA
rrveer— CAVE BUTTES DAM
GEOLOGY AND FOUNDATION EXPLORATION
hiad GEOLOGIC  LOGS
SCALE: 1 IN =20 FT. Gpep .
10 20 0 50
LSS SORMITED 37/ Y ST
T TSR WYY 2
MDA, vorwe e | DSTHCT MENO, 2427183 STy
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. ARMY ENGINEER DISTRICT

CORPS OF ENGINEERS

DAM FOUNDATION

TT 70-20 TT 70-36
2774 |MC|LLIPt -4 200 227 MEILL)P) -4 |-00j0w] -
YZRER WP|as 3727V SAND lrmm, Toose, HAN o (10 eS| GRAVELTY SawD-STLTY GRAVELLY
\Lgravel 7o/ 201 sM : SAND, groy-dromn, foose, cotblesond
5P welsap 1 g /rﬂzrw/a, 725 Bom, o t 87Lle Louldlers 1o 18" man 2.0
S.0 avdium dense, cobbles ond s0l6P 12 401 4 |n2ot\"§777 .w/o qu my,ﬁ.,, ravel
r¥i E:‘JT_‘L_‘[EQ Sou/oters 72 18 mox. EAl PRERTT Yo /7" e
SANDY STLT, Broww, medivm 2.0) 5M - SANOY Eil/ﬂ y/o_/, Cobbles ond
sp wplss| 2 qease. Gp |t 3|2 Soulders 7o /5", 5o
CRAVELLY SANT, gray, #ediom 10.0 GRAVELL Vw/o S/zlm,wmy
) donsa, enll/e: anel boulders | — SANG, brown, cemented, cobbfes and
70 30 Soulders Yo /8" mox. 70
7774 Mﬂfz, Jray, mediom SANDY GRAVEL, Imwl /M.re coldle:
GW NPl 4313 o’m., :pll/sr and boulders ond boulders 10 30 r0.0
240 e 30" w0, GRAVELLY SAND- mrymcymr
Mﬂnzys,wp CIAVEY SAND, brown, s/ight camenfovion,
SP| Nze|a|et| o cmaveeey sans, red-brown cobsfes ond Jovfiiers 1020 mor. 12,0
200 s¢ nedium dense, cemented, SANDY GRAVEL, Grown, open grovel,
Al 7970 cobHles Yo 9" mox. \cobbles /,/r,n,— /4.0
” GC {4 |37[8(52]> Srown, dense. 15.0
230
14
10 |88{55|31] 9
2¢.0] 8¢
ac T |81(4q[33]19 /8.2
. SANDY CHRAVEL - CLAVET SINDV
00] 4 Ta0T2z [34]15 CRAVEL, red/-brown, open grave,
Holscistalizrelsz cobb/es 1y 9 mer. 0.0
TT 70-21 Bedl y laa 7 |- ]|- Wox. 23.0
OEAT MCILL|PI | -4 |-200] rock|
CRAVELLY SAWD. groy end 60
Urown, fosse Yo medrum Jerse Tuly 7970 :
SP U3 NPISU 2L cosbles ane’ sofders o /6 *mor. 4 #.0
5.0
SINDY GRATEL, gray andd drown, 200
a wplas| 2| reose fomadtim dense, cosmes STATEY S A preen
6P and bow/ders Yo 24" mar. ard rad confacy zeme. .0
SCHIST, green, red and Irown,
0 2{2Ti10)4él 4 Wiphly Fractured, easily ripped. 340
\ +
swl ne|re| s | GRAVELLY SaND-3707V
SM GCRAVELLY SAND, red-brown,
4.9 nedom Aense, cemested, vidles
wr | 1 |o2| 1z | 52] 4 | \90d destslers o 24 “mor. TT 70-37
o SIHDY GRAVEL, dromn, mecdicin e LME(LL] P-4 |-2
; dense, cobbles and houlders o
Apri/ 1970 54 GRAVELLY CLAVEY SAND, red,
\2#wer. ¢ | 2 (48| 2t{72(32|  dense, angutar frapments
g 0 3" mow.
cc | 3| 3a|14{ad]| 17| CLAVEY SANDY GRAVEZ, sromm,
60 depse, onguter fragrents to
soléPiz] [wlz|s \L‘_"“—T
- SANDY GRAVEL. fan 7o whiFe.
M| 2| 23] 8| se| 14|\ PotS caricte comentad.
.0 S/LTY GRAVELZY SARD. 7o,
ly 1970 \ Aighly cotsche cemented
TT 70-22
067) Me|LL{PI[-8 200
‘L_a_m_vz‘z' 7V ARG, gray 17
se |3 WeL631 2 | sromn, foose, codilecto 12*
L2 moxlhouleers on surface)
SANOY GRAVEZ, gray ond
cpi4 NPLaal 3} oo, /;;;u, colbfes and
20 brofders fo 14" mox -
GRAVELLY SAND, drewn, dense, LLtet T*T “:O 39
am “wer. K —
Swa|en|alra| g | cosvesrdosters tolBimes St sz T
s
SHADY CRAVEL-CIAVEY 40 ) g/een. red and oo
W\ 3 (aaf21[s2| 7| suwor craves, red-sromn, Ty 777 foctured ford pf 47
60| 8¢ dense, cemented, cobbles,
April 1970 \ond boulders 7o 24" max.

s o s io
VERT. SCALE EEEEX

TT 70-25
2774 LLIPE
SCHIST, gray ond brown, very plotey and
easily rippad
B |24 & e pve en, earily cinped
rock
[ gray. green and red, rame soff zones, some
Hocky bur breaks down casily.
250
April 7376
TT 70-38
BEPTH] ME|LLIPI)-4
28 XA RN FIIKE EE)
ed| 5
4.0 "ok AT e R ray ond
Tily 7970 \ green, Practured, bwdef 351

NoFes:

2. Al Yest frenches were excavared using a D8 fractor fype
dozer equipped Witk o Hydraulje Hode and rippers

5. A/ fest Boles were ayr/fed using o buckef Type power
auger equipped wih @ /6" bucker.

L. No ground water was encountered.

7.

. Holes ware dr///ed during the month : indicated af the
bottorn of the /

-
1 FEET

DEPIH|__{MCILLIPI | -4 |-200) N | um
cu {4 [as]ve|wo]rafioly] SAROY cir drown

2.0 = SHTE
SANDV STTT. Brows
a 4
P el N N N e B 5 and fan, cemented
i wirh catiche.
MH |10 [50]18 (966l eorl
g0 = SARDY CLAY, Fan,
r0.0] M | 8150|2297 | 68" very pard dritfing.
Jone 1970 LX}
TH 70-90
Al fueli e e e N ow)
7 SERDY TLAY, rows,
cL s7ja )9 = SHitE fotard,
20 7 14010 ]8a] s 2Y SANDY SUT, 7on,
123 dence 1o very dense,
ML {7 49|17 q4]er |2T] cemented Aard dritling
A1 501 GRAVELLY STLTV SAAD,
7 brom, very dorse,
J05 SM |5 145[17|85]4¢ - ?,,,'/’,‘/,m”‘
Tune 7970
TH 70-9i
26PIH__{MC|LL|PL | -4 |-200} N {U1
o SAADY LAY, Brom,
30 CL |3 |35]15}45 TA§ SPITF Jo perd
- 122 CRAVELLY CIAVEY Sans
sc |7 |4efin]re|a X ton, cemented, hord
40 x ariliing.

MR 1 52]21 |98 | <o SANDY STCT, For,
g0l e cemented, herd drilling
e |9 [so]ez 10076 24 SANGY (LAY, Fam,

X} camented, tucd itti

June (97

DEPTHL__IMC|LLIP) | -4 L200] W

i {s]3a]3318¢
cu {1nfes|seooise

se s |sa|eafes| 0B | \sertaritting
6.0 : X CLAVEY GRAVELLY
=] SAND, Fon, cemenfed,
2ol 52 M vosbren st temen
Tune 7970 CRAVELLY CLAVEY
SARD, Tan, bard dilfing
cobfes 1ot s
DATUM IS MEAN SEA LEVEL
I I I
| | H
sYmaoL DESCRIPTIONS | _DATE __APPROVAL]
REVISIONS
u.s. ARMV ENGINEER DISTRICT
cORPS oF ENGINEERS
DESTGNED BY:
GILARIVER BASIN
HOA NEW RIVER AND PHOENIX CITY STREAMS, ARIZONA
W;" Bt CAVE BUTTES DAM
¥
e e DAM, DIKE NO. I, NO. 3, AND SPILLWAY
CNED BY: FOUNDATION EXPLORATION
4TL SOL  LOGS
SUBMITTED BY: SPEC. NO. SHEET
: CRRWING NUWBER
PR A SR OF
Ty E—
DATE: DISTRICT FILE M0, 5 40,194

SANDY CLAY, brown,
fiid
CLAY, browa, cemented,

PLATED D




U.S. ARMY ENGINEER DISTRICT

CORPS OF ENGINEERS

TH 70~
MCILLIPL]-4
SRAVELLY STTTY
sM| t l20inplBs SAND, #rown foose
W
em] V119 b Brown, medivm demse
|3 lwls o7 ﬁg’!y.wm,m
vy T
M3 (221 ¢ |76 [ GRAVELLY STV SAND -
s¢ GRAVELLY CLAYEY
AND, drowy «;;md
\ gpostes or 2511
sc|wiqoizoisz SRAVELLY CLAVE
SAND, fary cemented,
avel ¥o 37 max.
Sleeijeelte 4o e
GRAVEL, brown,
Aoy T7T cemanted, aravel and
cobb/es Yo 57 mox,
TH.70-43
MOILLIPI |4 N .
s (s0]e (a ST SAG, IghT fom,
: 2 2 ome smoll grevel.
X
M1 eleofiolal o
E3
X | T CZAVEY SARD, Bromm, Aighly
6 |T4j44]a2 cemented, grave] e
s¢ 2
s |s0)27 |86 |24 [X
STV SR, ) 767 Wy
K| #lghty cementad, some
SM |6 |43 %4 'x: s::/’ra"/
[X |~ 2ZA7ZV 3380, am, Hiply
oc | 7 3s]n Jar foa 5] cenented some smoll grone!
t=—  S/LTV 3AND, Far, Ajgh};
3 ga|0 | 2] commpeawirs n/’/m':.‘ ”
- grove! /e"mor.
7 (30 as é
| SANDV ZLAY, Grown,
oL f12]38]18 | 10o) 66| ctmented very hurd.
5?7?7 a‘ﬂv?u:’ﬁm
fon, densa, grave/
31ze) 8 |01 cossies § oo coving
s¢
2 |28lie | va e ]
4 |4s|23 |6
Moy 7970
TH 70-
-4 )0 N jum
STLTY SAAG, drowm,
a0 1085)  foose 7o medivm
1z dence, grovel Yo K
80 may.
24 SILTY CRAVELLY SAD.
vy Brown, medium dense;
I _—q avel 7 Yt mos.
11 GRAVELLY SAND -
]2z [X CLAVEY GRAVELLY
F SAND, sromn, Serse,
(2] |\ grave 101 manr.
7 GHAVELLY STITV SN0,
a8 {47 =1 , colichecemented
X TLAVEY SARD Fe,
X 2oliche comentes,
afie B Hord ariiring
3T CIAVEY CRATELLY Soh0,
Fag, coliche cemensod
L] codb/es 1o 8" mo.

TH 70-39
L
o [ci | n 45 ]a7] SANDY CLAY, Braw,
. medivm dense.
sC 3 CLAYEY GRAVELLY SAXS,
4.0 9r0yish- wAiSe, medium
dense, Aiphly cemented,
rove/ ehd cobhlec 5 max.
SM| 6 140 STLTV GRAVELLY SAND,
o grayish-white,medium
YA Zerse, caliche cementrd.
- GRAVELLY SAND, gorey
W and brown, foose.
25 “SAWY GRAVEL-STITV
GM™ SANDY GRAVEL, whirssh-
130 gray, medium dense, Aghly
aw cemented, cobblas and
2 Loutders 18" mox.
s.01%¢ SANDY CRAVEL-CLATE)
May /976 SANDY GRAVEL, whifish-
roy, medivm dense, b3
camentad, cobb/es ond
Boulders 18" may.
-44
Ll N
P [ CCAVET 3RO, Brown,
t= foose, some smaf/
s¢ [25] rave/
3 571
P SZ7Y. SAND, /7gAF Jon,
28 | X} Aigsty comanted with
[ | coliche, very herd
Ed
= =
]
4 £
M ES
—
43
P =
21 (x|
=
260 —
M . || SVZ7V SAND-CZAVE
280|s¢ SN0, &rown, dense,
:{L\ gravel 1 1" mor
cL{rofaz | "sa7 , drown,
30 [~ very Aerd.
= Hay 7976 L
-57
1y N
1 CRAVETLY V777 SAND,
W —  drown, foose, some smoll
3.0 q grave/
SP w0 o] GAVELLY SANGCLAVEY
s0]s¢ L convetiy sane, drown,
25| \ /oose, grove/ 7o/ mox.
o 35 %\ SANDY CUAY, Brown, very
.0 P _S1ifY, s/iphf cementolion
w eae] SRRV CZAVEV SANG,
48 | red-sromn, highty
25 4 comented, %:r{'} Tosthmo.
e 48 | X | “SHTY SANE Yar, highly
[~ \_cemented w74 coliche.
M 41 L /7Y GRAVELLY SAND,
[] om comentid, gravet
185 and codhfas o &° max,
June 1570 \ 1 -t#"boutder
Boulders at 75,5
Hofes:

3. AN Jest Kaies were ohilfed wsing a bwcker-fope
power ouger equipped with o 6" buckes

4. Noground we

5. Holes were

drited during e mont indicated
ot the botfomof the 109.

TH 70-40
MCLL [ 91 ] -4 12001 N_JUW.
57 GRAVELLY CEAVEY
sc {5 |51 {25(19(30 SAND, red- brown,
30 60+, hard, Gravel Yo Ye”
E Max.
S/TY SAND, Yo,
sM |7 (36]8 (8921 &1 s 7or,
s X fep'mr/rl, gravel s
E3 VELL
4 |51]23 (|80 16 4 SHND, Yon, cementes]
— eobbles and sov/ders
sc ] Yo /8" mox.
5 (40 {15 {75 (19 {—
@5; 3 |36 |74)22{ _eemenfed cosbles of 135"
oy /%70
TH 70-45
Mc|LL | P14 |-200 &
Wl 1277 Jae ;L% SHHOY SIT- SARDY (LAY,
20| ¢cL b= érown, Firm, some smolf
e[\ _grovel
40 M 436110 |84 8 oy “SmavEzTy S ARG,
X1\ fon, cementad, grovel'mar.
X| “SHTYSAND, 747 Fors
sM |7 46]18]a7 4.;|—X_: Higly cemented sate
80 24 smotf grover,
EY TLAVEY SAND, Tght 7ar,
SC [ 714318 (8924 Frghly cemented, grave/
601 b
189 e
2 STV SAKD, T7ght fon,
vary Mghly cemented
SMi6 [as]raiasisaix ] M/lﬂl,{mm//
50 [X] grovel.
] CRAVELZY TZAVEY it
sc | s laelie]a2]e2 ; Light fon, Bighly cemenfed.
12.0 )
S/ETY SAND, [igAF Tor,
5 |30| 6 |o6|aa 2] Aphly cemented
=
M10] 26 |nrlaz 28
X
é NP {7 fa8 X
20 X
Moy 7970
TH 70-58
MCILL | P1|-4 |-200] N |UW
P STLTY SANG, fom, Joase
omle2 32| 7 |ao]2aF 1o derse, gravel o /'mar

5Tas0) [CLAVEY SAWD red-
is brown, coliche cemerted,
s0]5¢ {3 [44]33]20]20{21 ] gravel fo /e"mox.

&4 STLTV SANDY CRAVEL,
aM[a (4014 (53[13 (] Tan, Aiphly cemented

80 <] with colrche.
LRI RS SHTV S48, Tor,
£ cemented, cothes 7o
= 7" mox.
(x]

¢ |54[19|86]26

TIAVEY GRAVELLY
SANG, Yon, cemented
cobbfes 7o & mox.

Leslse |2 (2817 (58] G S
£ CLAYEY GRANELLY
2 |23¢ [7e]14] ] SAND, for, cemented,

i3 A ELACES cobfes and doudders:
2

G

S¢C |4 |35[13]82]22

I ER A o 16" mox. 124 dokder:
SUTY 6 v Sa8p-
CLAYEY GRAYELLY SN,

SAND, brewrs, Foove,
some cemented.

cemenfed codblesal 194

TH-70- 41

£.9,

80

20

e
.
>

e
£
it

TH 70-46

s¢

SM

SM

s¢

[18

SM

cL

3.0

M

TH 70-59

20

M

9.0

sP
st

¢

A
Juse /97

s
VERT. SCALE E20=t

TH 70-42
N Juw Me| Ly
— LTV SHRG; CRAVELLY S7LTV
L4 5751 #rown, foose, grave! sl o SAND, brawn, Joose
CH 7o 2" mox. 7o mediim dense.
Fel GRAVELLY S7077 4.0
SAND, fon, coliche CLAVEY A3 drown,
cemented, grovel weaiom Jense
£ Yo 76" oy, sci4|n
|8 ] CAVEV SINE, Far "
75 7«3’/‘//7 Hense, grove/ STLTV SAND, Fam
B |\reme ju ders
7 5] WOV S 7o o4 medium dense, cemeniod
Forl coliepe comented M
| [ eravEizy zoavevy
- SAND, on, hiphly 8137
X ermentec) grave/ 1o 150 o
[2‘__. 7 Ye* mar. JRVR g P STLTY GRAVELLY
e STZTY SAKD, Tan, 70 SAND, groy-whife
X Aighly cemente, Aord medium dense, Aighly
— itling. Camented with caliche,
X CANDY STLT, Yam, W grovel fo X mer.
. Hohly camented, =Y CRAVELLY SaRD-
— cobbles fo4” mar. 2 |u SHTY GRAVELLY
- CRAVELTVSIITT SAG, 230 SAND, gray, foove,
GRAVELLY LLAYEY May /476 gravet 3°m
SAND, fon, 1 \ extyeme coving
ceminted, cohles fo
& mox.
CRAVELLY SHND-SHLTY
GREVELLY SN gray,
caving, codbfes 1o 5 man.
A 6" boalder a? PRS
MeLL
CLAVEY SAND, Grown, - GRAVELLY SHTY
mediun dense, swall sM|2 SAND, brown, loose
grovel 2.5 %o medlie ,
. \ smars groves.
50l [0 TZAVEY SANE Bown,
b} bard, some small
\ graves
. 1 a
GRAVELLY STZTV S0, STZTY SAWD, groy
X | Light fon, Aighly cemented 20 whife, Bighly comented
? end Aard. ’/”"//jr coliche, grove
- fax.
|2 37TV SAND, 7igh7 7an, EERF
%] Aighly cemented, hard 120 17V GRAVELLY
Al SANG, prop-whie,
<] 2™ - ormented grovel
| s¢c|3 40 Yo 12 mex.
2 /50 CZAVEY GRAVELLY
— SAND, brown,
DX A7 AVEY SARE drowr, : cemented, gravel "max
very hord, some small s |T* CZAVEY SAND, Fa,
rave/ Highly coementad wivh
SANDY CLAY, dromn, A catiche, very hard.
dense, vary bard. 240 4
GRAVELLY CIAVEY
SAND, ligh? brown,
S7ZTV SANB, For; very se19 13 ' pighly Cemented
dense, some_smell govel. 250 very 4ard -
5 __?__ﬁ! b
[ SRV GRAVELLY SAvE, SHTY SHND, Figh?
;ﬂfg very dense, grave/ swlol30 );nr; ;/yﬁ/, cemented,
72" max. 8.0 ore
SANDY CIAY, brown, ¢ le |25 I CZAYEY SING, ligst
pard 30.0 Tom, Nghfy cemented,
Tune 7970 fpord.
GRAVELLY STLTF SO0,
F—  fommediomtovery o
T601|  dense,cemented Serow
oA\ 2 smott grove/ T T T
O 77 o T i
|| %ty cementeq, B DESCRIPTIONS DATE _APPROVAL]
I ol grave, L Pn . ArPROA
ol i
23] CLATEY GRAVELLY U.S. ARMY ENGINEER DISTRICT
x| \ 44 brown, madian CORPS OF ENGINEERS
fense, gravel o 15
A2a. OESIGNED BY: GILA RIVER BASIN
CLAVEY GRAVELLY LT NEW RIVER AND PHOEMIX CITY STREAMS ~ARIZONK
SAKD, brown, dense, .
y,,”:/,,,d[,”/,, DRAWN BY: CAVE BUTTES DAM
% 5 e, J¥ DIKE NO.2 FOUNDATION AND
THECKED BY; BORROW AREA EXPLORATION
Lo L SolL LOGS
SUBMITIED BY: SHEET
” DRAWING NUMBER
TE: DISTRICT FILE NO. 2427188

PLATE 23




TH 70-34
DEPTH MCILL|PL]-4 700 N |UW
b= | STV SAND, drown,
20 SM| 2 WP|a0 |25 5—:05‘1 foose, wavel o Y marx.
13 ARSI T
sw GRAVELLY SAND, broms,
em!! NPlasi 18 wedium dense, grave/
” a1 1o 174" mor.
m— CLAVEY SAND, brewn,
5] 5€ | 3 [46] 731863538 citiche cemented.
ry GRAVEILY CLAVEY
) il Il il Tl i el == SAND, 790, caliche
W 16| comented, gravel 7o
seoloml® |27 [0 0 Y2 may.
— GRAVELTY SAND- STV
4] 8¢ [104 401569 30 [e5¥ GRAVELLY SAND, brown,
Moy TG0 cemented, grave! o /'mer.
s/ L CLAVEY SANE, For,
coliche cemented,
fhard drilling.
TH 70-48
bePH MCFLLYPY (-4 [-200 N
n |~ STV SAND- CLAYEY
2 | 24| s | |34t~ SAND, trown, toosa 70
3015¢ B | mediom denca, sriol) grovel
; Fr| GRATELLY CCAVE Y AR,
50| 51231V 1851253 bromn mectium dense, groves
Fa| \ L or.
se | & {38|15|az|aa o] TLAVEV SARD, 7oa, very
8.0 | | X | dense, cemrented,
T [ | S7LTV SARE Jar, Highly
ol 4i{13|88|2afc| cemented with concha, very
- X1 pere
| X | [ZIAVEY SAKG, Yan, bighty
8 |a4fiejas 1 | cemented wth catiche,
/40 very hord
scls|asf17|as CLAVEY GRAVEGY 3AXD,
170 Brown, very denle
cemented, small groves,
0] 5612|207 40 very pord.
se | o |asl2s|8a CLAYEY SAND, brown
20 i conented. very dense
Tina 1970
TH 70-78
N‘PI/_/; McJuL)er]-4
swl s 150018 |0 STITY SARD, drown o Ton,
2.0 Aedlum derse, smol/ pave!
GRAVELLY SILTV 54WD, Fan
s M 34T 28 remented], some smallgro!
STV SARE, Brewn, cemented.
Lol SM{ 5 5a[2e]00 moltgravel
GRAVELTY STLTY SAND, white
. Highly cemented white
sMyape cotiehe, dard arifing,
ool | Sand graves
LAVEY SIND brown,
- Highly cemented, pard
sC |5 |42 itfing, smol grovel
40 [P
sl e CRAVELLY (I AVEY ShRo,
£ red-brown, dense, grave!
fosimer
50 TLAVEV SANG Fan, Jense,
very rard dritling, some
A t11sc)30|a0 40 [ sootf gravel
Tanc 7970

Zone I

TH 70-35
2PTH MC|LL]PL| -4 1-200] N
Fi STV SAND- CLAVEY SANO,
SM brown, /oose Yo medivm
cc |5 123]5 [ %fia] dence
¢0 TS
(50| 8¢ |4 135]15 16534 GRAVELLY CLAYEY SAND,
X[\ rown, toose fo meaium
SM L4 [41}14[86]17 = depse
20 \ X3 57TV NG, rown m
90]5¢ | ¢ [54]25(75]¢7 [40+ Wﬂy,mdmma/
|\ c2avey cmaveis
7 La2| 10| 17|23 22 | brown and reat srown,
aM X | | wedium dense .
% GRAVELLY SILTYV Samvet
6 |321 7 83|29 |2 whire, dense, coticne
/50 X | cementsd.
Moy 1970
TH 70-49
PERLY ME[LL [P |-4 f200] N
’ CRAVELLY SITY SAND
vo | M4 1212 V851951 brpum, foose, smattgrovel
13| C7AYZY SAND, fan.
LR ECRRES LUd ELY v medsum dense, smolf
50 0] grovel
SHTY SAND, Tan, dense,
5 {319 |0 7o very dense, cemented
- ! A coliche.
L
|2 )_4‘ 13192 SHTV SANE brom
Hiphty coliche vemenod
8 |4alo0]de
sm
10378 lee
7 [a6]1a |a0}23 5T
200
June 1970
TH 70-79
OFPTA___|MEILLIP) | 4 |-200) N e e
PERanan SFRDV VLAV, Brows, very
8 dense grovel 1o/
STV SANE, white 7o lot,
sM |5 3810 colvete comentrd, bond
P _aning. grorel o/ inox
GRAVELLY SHTY 2
wlalsls Tan, very bghly cemented.
some sl grove/
A
TIAVEY SaND. brown. hghty
el ler|sr soaendd, Sard sbitiing,
sl grovel
120 b o
TIAVEV GRAVETLY TANY,
sc 16 is1(z4 imwxr, Hiohly cemented
LR . SawG, ﬁmwn,«mfy
70| 5¢ | 1 |52]28 y/arr/m/..»»/a/ﬁ P,

Jane [ 770

5
VERT SCALE

cobbles of 17°

"
ArEet

TH 70-36
DEPTH) MC|LL|PIY-4 [-200{ N | Uw.
o CLAVEY SAND, bromn
E o 35| |or| a3 Pl Toose

He comented

S6 17 Laalim|as|2a |2
X
5 {4418 |86l 25 % [ CLAYEY CRAVEILY
224 :-' SAKD, brown, highly
A 1] cemented hord driding
P2 o Il il R B B == cobtfes fod " max
May 7570
TH 70-76
_DEPTH_ [MCALLIPIY -4 0| N fuk) .
M wp 18223 [ CRAVELIV STITV
22 S NGT3ky SAND, brown, toose.
“ provel fo ¥ max.
N sc14(28)8 a0 : CLAVEY SAWD, bromn,
) i medium dense
N |27} GRAVELIVSTTY
6 |39)13 |88 {45 SAND, brown, cemenfed
60 with coliche, hard
X aritling.
swla a2z o]
3 |ao]12 |az]24 =
: i |/ AVET S Grow,
A EIED cemented.
K '
s20{5¢ 6 |36 27| 1X SANG, far,cemented.
GARDY S/27, drowm,
uLlalaz|s e cemented, pord
2 Hifling
Jare 7370
NoZes

B AL tect hofes were denflod wshiy o bucker Spé
“eower cuner wiigoed with /g * okt

£ A grovind woter wac Eacvanseor

5 Holes were dritied during me "month indicated
2t the botomof the fog.

Zone I

TH 70-37
DEFTA] ME|LL|F) |-4.] 2008 N
T V" 5By §
ML [ 3 |23 e (a5 mra//wn«/fﬂfe ane 4"
3.0 1 cobble
SILTY SHRD. brown,
el TS |78 2 | mediam dence, very hord.
S TN k STITV CRAVELLY Sibd -
4 [2q] 1 1es CLAVEY GRAYELLY SAND,
.24 MC by b 2L fon medium dense, pard,
v N cospes
TH 70-77
2EPIH| MCLLLYPI§-4 1200] N TUN
— SANOV S/ T, brown,
5 .
20/ ML 3 apfa7 f" o e
B CRAVELIY SAND
40]5¢ CLAYLY GRAVELLY
- \_"4/!/{1, A/_aw’r, z‘twé’ﬁt[l
s |7 ZTAVEY SARD, d7owr,
70 cementad
VT CRAVEITY CeAVEY
SANE, Amvﬂ, rt/vm/ec/

cemented,

- CLAVEV SAND Fromm

selafaz cemented,
{70 O
CRAVELLY CIAVEY
se |73 SAND, whiFe, Biphly
200, cemented.
June /770

T pEscaptions

REVISIONS

U, S. ARMY ENGINEER DISTRICT

£5
CORPS OF ENGINEERS

GILA_ RIVER BASIN

NEW RIVER AND PHOENIX CITY STREAMS

ARIZONA

CAVE BUTTES DAM

DIKE NO.2 FOUNDATION ANO
BORROW AREA EXPLORATION

SOIL  LOGS
SPEC. NO. | sHeer
TRAWING NUMBER or

DISTRICT FILE NO. 3 45,186

PLATE 24
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U.S._ARMY ENGINEER DISTRICT CORPS OF ENGINEERS

1580

f o ~ r
~ Sl wlSmiv w3 wl® Q ~S ol o S e =9 wlo 0|0 99Q [SH] QA oo - .
NEEE I SR s 2 % PEEB o2 oA B OB S
1660 N N S ol a2 b ~ il = D b/ R [ T bl L i ekl b PN A b el 1680
> v T = vi - . ;
oo of o ¥ ’7‘\ k,aofn/oe/ yd
\ £ 167910 / RN £L. te1910 _/
1660 } W 1660
! N ~ - ~
b ~ ue
1640 a3 g € — By to4a
s} %_\ Qg A% Approx. exist ground surface %‘Q‘
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VALUE ENGINEERING PAYS

APRIL 1980 R
CARRILLO
COORDINATES .
CONTROL BENCH MARKS NORTHING EASTING DISTANCE OFFSET ELEVATION DISTANCE OFFSET ELEVATION DISTANCE OFFSET ELEVATION DISTANCE OFFSET ELEVATION DISTAKCE OFFSET ELEVATION
Tem (1969)* PK & LEAD *1564.588
M (196)* PK & LEAD *1564,592
RM-1A USCE BRASS DISC, 1679138
RM-1 USCE BRASS DISC. 1679.859
RM-2 USCE BRASS DISC. 1679.533
RM-3 USCE BRASS DISC. 1679.812
RM-5 USCE BRASS DISC. 1681645
#2188 ’ USCE CONC. MON. 1590.981 ,
€8-20 USCE BRASS DISC. 1663.037
RM-6 USCE BRASS DISC, 1679.806
RM-7 USCE BRASS DISC. 1673.934 :
c8-10 USCE ALUN. MON. 1678.833 J
€811 USCE ALUK. MON. 1679.088 ;
RM-8 USCE BRASS DISC. 170,888
RN-9 USCE BRASS DISC. 1710.423
#2159* USCE COPPERWELD ROD 986,143.05 467,120.21
#2154* USCE COPPERWELD ROD 997,012.70 464,182.76
#2155* USCE COPPERWELD ROD 981,584.58 465,120.29
SETTLEMENT MONUMENTS ON DAM
¢8-I USCE BRASS DISC. 988,377.33 459,086.79 prg 0.00
¢B-2 " USCE. ALUM, MON, - 0.00
SH-1 USCE BRASS DISC. 1680.136
SN~ USCE BRA . 0.20N
2 CE BRASS DISC 105.02 1680.266
SM-3 USCE BRASS DISC. 0.00 1680.733
125.18
M-y USCE BRASS DISC. 0,08 1681.187
. 190,01
SH-5 USCE BRASS DISC. 0,050 1681.236
199,62
SM-6 USCE BRASS DISC. 0,051 1681121
250,95
SM-7 USCE BRASS DISC. 0,04 1681.11%
29,37
M-8 USCE BRASS DISC. 0,024 1681.246
250,12
SH-9 USCE BRASS DISC. 0,030 1681.329
249,67
SH-10 USCE BRASS DISC. 0,070 te81.317
89.9) -
SM-11 USCE BRASS DISC, 0,045 1681.012
85,49
SH-12 USCE BRASS DISC, 0.028 1680.918
76.28
SM-t3 USCE BRASS DISC. 0,028 1680.678
120.31
SH-14 USCE BRASS DISC. 0.00 1679,996
12,74 -
€8-3 USCE ALUM. MON. 0.00
55.88
8-4 USCE BRASS DISC. 908,377.99 | w6l,508.44 0.00
192,78
SH-15 USCE BRASS DISC. 6.793 1679.496
€8-5 USCE ALUM, MON. 989,233.68 | 461,563.43 0.00
53,69
€B-6 USCE ALUM. MOW. 0.00
200,15 .
SM-16 USCE BRASS DISC. 0,034 1879468
190,06
SM-17 : USCE BRASS DISC. 0.0 1679.7%0
249,97
SM-18 USCE BRASS DISC. 0.0 1679,597
120,88
SH-19 USCE BRASS DISC. 0,031 1679.628
185.10
RM-4 USCE BRASS DISC. 0.00 1679.859
320,48
87 USCE BRASS DISC. 989,109,20 | 462,629.84 0.00
8- USCE BRASS DISC. 909,991.34  | 466,621.22 0.00
129.82
8- USCE ALUM. MOK. 0,048

*BASIS OF ELEVATIONS

=2 REVISIONS S
U. 5. ARMY ENGINEER DISTRICT
10 ANGELES
CORPS OF ENGINEERS

OESIGNED BY:
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VALUE ENGINEERING PAYS

APRIL 1980
CARRILLO
COORDINATES
SETTLEMENT MONUMENTS ON DAM NORTHING EASTING DISTANCE OFFSET ELEVATION | DISTANCE OFFSET ELEVATION DISTANCE OFFSET ELEVATION | DISTANCE OFFSET ELEVATION - | DISTANCE OFFSET ELEVATION
-9 USCE ALIM. HOX. - -
M 160.08 0,088
SH-20 USCE BRASS DISC.
prrgen 0.085 1679.995
$H=2 USCE BRASS DISC. o.118 1679.451
129.85 8
H-22 USCE BRASS DISC. 0.098 1679587
150.09
SH-23 USCE BRASS DISC.
249.87 0.168 1679.471
fren : USCE BRASS DISC. - 0.128 1679.552
249,96
$H-25 USCE BRASS DISC. 0.138 1679.630
249,92
SH-26 USCE BRASS DISC. 0.098 1679.962
245,98
SK=27 USCE BRASS DISC. 0,178 1679, 4807
250,09
$N-28 USCE BRASS DiISC. 0.088 1679.613
249.92
=29 USCE BRASS DISC. 0.128 1679.43%.
24980
SH-80 USCE BRASS DISC. 2.00 1679,565
249.98
-3 USCE BRASS DISC. 0.02% 1679.574
249.95
$H=32 USCE BRASS DiSC. 0.04N * 1679.472
249.93
M4=-93 ’ USCE BRASS DISC. 0.1 1679.520
250.07
SH=34 USCE BRASS DISC. 0.03N 1679.629
249.89
SM=35 USCE BRASS DISC. 0.03% 1679.755
250,06
SH-36 USCE BRASS DISC. 0.08M 1679.%98
248.87
SH-37 USCE BRASS DISC. 0.088 1679,593
499,96
$M-38 USCE BRASS DISC. 0,038 1678.626
188
tB-t0 USCE ALUM. MON. 0,038 1678.943
97.87
c8-11 USCE ALUM. MON. 0.00 1679.088
288,23
$M-33 USCE BRASS DISC. 0.168 1679.51%
498.97
SH-40 USCE BRASS DISC. 0.27% 1681.098
499.68
SM-41 USCE BRASS D1SC. 0.26K 1686, 104
499.71
42 USCE BRASS DISC. 0,340 1691.067
500,18
SM-43 - USCE BRASS DISC. 0.05% 1696,057
500.00
SM=HY USCE BRASS DISC. 0.59% 1700,768
499.72 -
SH-U5 USCE BRASS DISC. 1120 1706.064
500.05
SM-48 USCE BRASS DISC. 0.10M 1710.975
499.77
SM=47 USCE BRASS DISC. 0.00 1715.980
T 85141
CB-12 USCE ALUM. MON. 0.00
= [ILX-)
¢8-13 USCE ALUM. MON. 989,989.32 476,165.52 0.00
CB8-14 USCE BRASS DISC. 989,875.81 466,650.1%
105,52
cB-15 USCE ALUM. MON. 0.00
W7.04
SM-23D USCE BRASS DiSC. 7.828 1623.199
897.80
SM-270 USCE 8RASS BISC. 0.030 1633. 484
1000.36
$M-31D . USCE BRASS DISC. 1.298 1639.472
= 999.69
$M-350 USCE BRASS DISC. 0.00 1649.048
1107.58
CB-16 USCE ALUM. MON. 0,00
52,32
tB-17 USCE ALUM. MOW. 989,929,55 471,360.07
cB-21 USCE ALUM. MOM. 990, 132,56 466,724,256 0.00
106.9)
¢8-20 USCE BRASS DISC. 0.00 1663.037
371.64
SM-231 USCE BRASS DISC. 2.924 627,937
997.79
SH-27V USCE BRASS DISC. 0.00 1636.260
1001.04
SM-3IU USCE BRASS DISC. 3.03M 1643.531
999.3!
SM-350 USCE BRASS DISC. 0.018 651,013
178,92
c8-19 USCE ALUM. MON. 0.00
4643
CB-18 USCE BRASS DISC. 990,059.26 +71,42).7) 0.00
CB-22 USCE BRASS DISC. 981,348,562 461,665.29
*BASIS OF ELEVA"NOIS SYMBOL DESCRIPTIONS
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