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CONSTRUCTION MATERIALS

1:01.2

PORTLARD CEMENT CONCRETE

weneral:

Concrete consisting of Portland Cement, concrete aggregate,
sand and water will be designated by a svmbol consisting of
a number, a ietter, and a number. The first number will be
the rumbor ot sacks of cement per cubic yard, the letter

the Jrcd1“g ¢of the aggregate, and the last number the com-
pres s1vL strength at 28 days. A sack of cement shall be de-
fined as 94 pounds. '

oncrete Classes

o

Structural Concrete shall be 6.0-B-3000 and bedding concrete
shail be 5.0-B-2000, concrete cemented riprap shall be
5.0-C-2000. Compressive strength test shall be performed

in accordance with ASTM C-39.

Portiand Cement:

A1l cement to be used or furnished shall be Type II, Portland
Cement, conforming to ASTM C-150. The Contractor shall fur-
nish a certificate of compliance signed by the manufacturer
identifying the cement and stating that the cement delivered
conforms with ASTM C-150. The cost of furnishing certified
cement shall be considered as included in the Contract Bid
Price.

Cement shail be stored in such a manner as to permit ready
access for the purpose of inspection and sampling, and suit-
ably protmcted against contamination or moisture. Should any
cement delivered show evidence of contamination, or be other-
wise unsuitable, the Engineer may require that it be removed
from the site.

A1l Portland Cement used in concrete for any individual struc-
ture shall be of the same brand and type unless otherwise
approved by the Engineer.

w atkali cement shall conform to the re quwreﬂenfo for Port-
and Cement as specified in ASTM C-150; and, in addition,
1all contain not more than 0.60 percent by weight of total
kali calculated at sodium oxide, including all sodium oxide
us 0.658 of all potassium oxide.

wd
Q

5
al
pi



1.07.3

1.01.4

b0, 5

Agaregates:

Aggregates shall be sand and concrete aggregates conforming

to the requivements prescribed in Subsection 200-1 of Standard
Specifications for Public Works Construction, 1970 Edition,

and shall be approved by the Engineer prior to use. They shall
meet the grading requirements of this subsection.

Methods of handling materials resulting in segregation, de-
gradation or the combining of materials which results in any
stockpile failing to meet specifications, shall not be per-
mitted.

Aggregates which are found to have a silica-released to alkali-
reduced ratio greater than one, when tested in accordance with
ASTM C-289 may be used only with approval by the Engineer and
provided Tow-alkali cement is used. No additional allowance
will be made for the use of low-alkali cement.

Combined Aggregate Gradings:

The combined aggregates shall conform to the gradings specified
in the following table:

COMBINED GRADINGS FOR PORTLAND CEMENT CONCRETE

PERCENTAGE PASSING SIEVES

Sieve  Grading Grading Grading Grading Grading
Size A ) C ) E
2" 100 100

1-1/2" 95-100 95-100 100

1’ 64- 80 80-100 95-100

3/4" 55- 71 64~ 80 5- 91 100 100
3/8" 37- 53 40- 52 48- 66 92-100  90-100
#4 32- 42 35~ 45 39- 51 42- 60 60- 80
#8 25- 35 28- 38 31~ 41 33- 47 50~ 70
#16 18- 28 21- 31 22- 32 22- 38  33- 53
#30 10- 18 10- 20 12- 22 17- 25 19- 35
#50 3- 9 3- 9 3- 9 6- 12 5- 15
#100 0- 3 0- 3 0- 3 I~ 5 2- 6
#200 0- 2 0- 2 0- 2 0- 2 0- 2

Water used for concrete shall be clear and free from oil,
table matter and other deleterious substance.

Water shall not

contain an amount of impurities that will cause a change in the
time of setting of Portland Cement of more than 25% nor a reduc-
tion in the compressive strength of mortar at fourteen (14)

2



1.01:6

1.01.6.1

1.81.7

1.01.8

agays of more than 5% compared to results obtained with dis-
tilled water.

In conventionally reinforced concrete work, water shall not
contain more than 1,000 ppm of chioride calculated as C1, nor
more than 1,000 ppm of sulfates calculated as SO.

In non-reinforced concrete work, water shall not contain more
than 2,000 ppm of chloride calculated as Cl, nor more than
1,500 ppm of sulfates caiculated as 804-

Admixtures:

No admixture of any type shall be used unless authorized by
the Engineer. When an admixture is permitted it shall be
measured accurately into each batch or load in liquid form by
a rmechanical dispensing device and method approved by the
Engineer.

When an air-entraining agent is used it will be limited to the
extent that the amount of entrained air by volume shall not
exceed 6%, and the mix shall be redesigned to adjust to yield.

Accelerator:

Use of CaC12G3a1cium Chloride)wilil not be permitted.

Mixing:

Machine mixing will be required in all cases other than in which
it would obviously prove to be impractical, in which event hand
nixing will be permitted.

Mixing shall be commenced as soon as possible after the cement
is placed in contact with the aggregates, but in no event
shall the intervening period exceed 30 minutes.

A1l concrete mixers shall be of such design and construction
and so operated to provide a thoroughly and properly mixed
concrete in which the ingredients are uniformly distributed.

Concrete Consistency: -

The amount of water added at the mixer shall be regulated to
take into account the free water in the aggregates. Free water
is defined as the total water minus the water absorbed by the
aggregate in a saturated surface-dry condition.

The amount of water used in the mixture shall not exceed the
minimum amount necessary to permit practical placement and
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B2

consolidation of the concrete, and unless otherwise authorized
by the Engineer shall be that required to produce concrete
with & siump within the range shown as nominal in the follow-
ing table:

NOMINAL SLUMP MAXIMUM SLUMP
ve of Work {inches) (inches)

Non-reinforced Concrete 0-3 4
Reinforced Concrete Structures
Heavy Sections 0-3 5
Thin Sections 0-4 6

The concrete used in the work shall not have a siump greater
than that shown as maximum above, nor a free water content
greater than 312 pounds per cubic yard of concrete.

When adverse or difficult conditions affect the placement of
concrete, the Engineer may authorize a greater slump to be
used, both the water and cement are increased.

Water shall be added at a ratio not to exceed 30 pounds per
sack of added cement per cubic yard of concrete, and such addi-
tional water and cement shail be at the Contractor's expense.

The consistency of concrete shall be determined in accordance
with ASTIM C-143.

If slump tests of individual samples taken at apnroximately the
1/4 and 3/4 points of the discharge differ by more than twe
inches (2"), the mixer will not be acceptable for further use
until the condition is corrected.

Transit Mixers:

ype, capacity, and manner of operation of the mixing ana
nsporting equipment for ready-mix concrete shall conform to
urrent “Standards for Operation of Truck Mixers and Agi-

ato ors of the National Ready-Mixed Concrete Association” and

Lhe "Truck Mixer and Agitators Standards of the Truck ilixer Manu-
facturers Bureau". Transit mix concrete trucks shall be equipped
with an automatic device for recording the number of revolu-
tions of the drum during the mixing per1od. Fach mixer and
agitator shall have attached thereto in a prominent place, a metal
plate, or plates, installed by the manutacturer on which is
plainly marked the capacity of the drum in terws of the volume

of mixed concrete and the speed of rotation for the agitating

and mixing speeds of the wixing drum or blades

Each mixer shall have an identification number painted on the



truck in such a location that it can be easily read from
the batching platform,

The total volume of materials introduced into the mixer

shall not exceed the manufacturer's guaranteed mixing capacity.
If the concrete so mixed does not meet the uniformity re-
quirements of this subsection, the amount of materials charged
into the mixer shall be reduced.

The drum of the mixer shall be compietely emptied of any
previously mixed load. The proper proportions of aggregate,
cement, and water for each load of concrete shall be placed in
the mixer and shall be mixed therein for not less than 70 nor
mor than 100 revolutions of the drum or blades at the speed
designated by the manufacturer of the equipment as mixing

speed. Additional revolutions of the drum shall be at the speed
designated by the manufacturer of the equipment as agitating
speaed. The revolving of the drum shall be continuous until the
concrete is completely emptied from the drum.

When concrete is being placed for concrete structures, all

wash water shall be emptied from the mixer before any por-

tion of the succeeding Toad is placed therein. For all other
work, the mixer shall be empty or may carry 10 gallons of

water in the drum. Adequate control of ready-mixed concrete
will normally require the additional water to be added and
mixed into the batch at the point of discharge. Water so added
shall be mixed into the load for a minimum mixing time of

three (3) minutes. Water shall not be added to the load dur-
ing transit.

The total elapsed time between the addition of water at the
batch plant and discharging the -completed mix shall not ex-

ceed 90 minutes. Under conditions contributing to quick setting,
the total elapse time permitted may be reduced by the Engineer.

The Engineer snall be provided with a Tegible certified
weighmaster's certificate which shall contain the following
information:

Name of Vendor
e of Contractor

ber of Cubic Yards in the Load

Actual ights of Cement and of each Size of Aggregate
Amount of Water Added at the Plant

Amount of Water in the Aggregate

Crand and Type of Cement .

Brand and Amount of Admixture

Time and Date of Batching




1

.01.

Space shall be provided on the certificate so that amount
of water added on the job may be inaicated.

Hand Hixing:

{and-mixing concrete shall be mixed on a water-tight plat-
form, or in a mortar box in batches not to exceed 1/3 cubic
yards each.

The aggregates shall first be spread in a uniform layer over
which the required quantity of cement shall be evenly dis-
tributed. The entivre batch shall be turned with shovels
until the ingredients are thoroughly blended before adding
the water. After adding the proper amount of water, the
batch shall again be turned with shovels until a uniform con-
sistency is obtained. HMethods of hand mixing which allow

the loss of mixing water shall not be permitted.
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1a02.1

1.03
1.03.1

1.03.2

1.04
1.04.1

1.04.2

1.04.3

CURING COMPOUND (FOR Concrete)

General:

The curing compound shall meet the requirements of ASTM
Designation C-309.

Unless otherwise specified the compound shall be Type 2.

STEEL REINFORCEMENT FOR CONCRETE

General:

Reinforcing steel shall be either Grade 40 or Grade 60
biilet steel conforming to ASTM A-615. Varying grades shall
not be used interchangingly in structures.

Steel bending processes shall conform to the requirement of
ACI-318.

Bending or straightening shall be accomplished so that the
steel will not be damaged. Kinked bars shall not be used.

The wires shall be cold-drawn black annealed wire and shall
have a tensiie strength of not Tess than 40,000 pounds per
square inch.

CEMENT MORTAR SEAL FOR JOINTS IN CONCRETE PIPE

General:

Cement mortar shall be Class C mortar, 1 part cement to 2
parts sand. The quantity of water to be used in the prepara-
tion of mortar shall be required to produce a mixture suffi-
ciently workable for the purpose intended.

Mortar shall be used as soon as possible after mixing and
shall show no visible signs of setting prior to use. Re-
tempering of mortar will not be permitted.

LL\’ pﬂi .

Cement shall conform to the requirements of Subsection 3.01.2
of these specifications.

‘

Sand:

Sand shall conform to the requirements of Subsection. 3.01.3.



In proportioning the sand it shall be measured loose (without
shaking or compacting) in measuring boxes or other suitable
containers of known capacity.

1.04 .4 Water:

Water shall conform to the requirements of Subsection 3.01.5
of these specifications.

1.04.5 Admixtures:

No admixture shall be used in mortar unless otherwise specified
or approved by the Engineer.

1.05 REINFORCED CONCRETE PIPE

1061 General:

The reinforced concrete nipe to be used for the principal
spillway conduit shall be designed to withstand external
loads due to the dam embankment and internal loads due to
hydrostatic pressure of 25 pounds per square inch and shall
conform to requirements of ASTM-C-361. The Contractor shall
submit manufacturer's design calculations to the Engineer
for approval.

1.05.2 Steel Reinforcenent:

The steel reinforcement shall conform to the requirements of
the specifications cited in Section 3.04 for the specified
type of pipe.

1.05.3 Joints:

The pipe joints shall be of the bell and spigot type and
shall incorporate a nositive groove in the spigot to contain
the gasket. The groove shall be so proportioned as to pre-
vent the displacement of the gasket by the action of either
internal or external pressures.

1.05.4 Gaskets:
The cross-sectional diameter of the gaskets shall conform
to the pipe manufacturer's recommendation for the type

and size of the pipe furnished.

1.05.5 Marking:

ATl pipe sections shall be marked by the manufacturer with
the manufacturer's name and trademark, the date of manu-
facture, the nominal size, design head, and design external
load.



1.06 ROCK FOR CEMENTED RIP-RAP CONSTRUCTION

1.06.1 General Requirements:

Native rock shall be used in the construction of permanent
works. The rock size gradation shall be 18" maximum dim-
ensions for the larger rocks and 1" minimum dimensions for
the Teast gradation. Individual rock fragments shall be
anguiar, sound, durable, hard, resistant to abrasion and
free from laminations, weak cleavages, and undesirable
weatfbring, leaching, exfoliation, and slaking tendencies.
It shall be of such character that it will not disintegrate
from the action of air, water, or the conditions to be met
in handling and placing. A1l material shall be clean and
free from delerious impurities, incliuding alkali, earth,
clay, refuse, and undesirable coatings.



SECTION II - CONSTRUCTION METHODS

2.01
2.01.1

200 . 2

2,013

2.01.4

CLEARING AND GRUBBING

General:

This work shall consist of removing all natural and artifi-
cial objectionabie material from the construction area as
delineated on the plans, material sites and areas through
which channels are to be constructed. learing and grubbing
shall be performed in advance of grading operations and in
accordance with the requirements herein specified.

Marking:

The 1imits of the areas to be cleared and grubbed will be
marked by means of stakes, flags, tree markings, or other
suitable methods. Trees and cactus to be Teft standing and
uninjured will be designated by special markings placed on
the trunks at a height of about six feet (6') above the
ground surface.

Removal :

A1l trees and cactus not marked for preservation and all
snags, 1ogs, brush, stumps, shrubs, and rubbish shall be

emoved from the within Timits of the marked areas. Unless
ozhe rwise specified, all stumpsD roots, and root clusters
having a diameter of one inch (1") or larger shall be grubbed
out to a depth of at least two feet (2') below subgrade
elevation for concrete structures and one foot (1') below
the natural ground surface at embankment sites and other
desngated areas. Trees and plants that are not to be re-
moved shall be fully protected from injury by the Contractor
at his expense.

Disposal:

11 material removed shall be disposed of outside of the con-
struction area by burying or burning. The Contractor shall,
t his expense, obtain all necessary county permits for
bUYNin and observe all county regulations pertaining to burn-
ing. Burning shall be done at such times and in such manner
as to prevent the fire from spreading to areas adjoining the
construction area. In case burning precedes construction
operations, the piles may be placed in the most convenient
location on the site. Otherwise, the piles shall be placed
in the most convenient location at the side of the site and
beyond slope lines where they may be burned without damage to

10



2.02
2.02.1

2:02.2

the surrounding area. No accumulation of flammable material
shall remain on or adjacent to the construction site. The
adjacent areas shall be left with a neat appearance.

THWORK, EXCAVATION
General 1

Earthwork for debris, dams, and basins shall include stripping,
excava+ion, fill, backfill, grading, and disposal of excavated
material.

Stripping:

The Contractor shall stWip all top soil and unsuitable material
to a minimum of two feet (2') in depth in {1) areas of em-
bankments from toe of slope to toe of slope and, {2), in

graced channel aveas from top of slope to top of siope, as
delineated on the plans

The material obtained from stripping operations shall be dis-
posed of away Trom the site uniess tests conducted by a soils
taboratory conclude the material is suitable for embankment
i11. Suitable material shall be stockpiled at a Tocation

designated by the Engineer for use as future embankment.

—h

0il lcosened below the stripping depth of two feet (2') shall
be compacted. Soil removed below stripping depth, unless other-
wise directed by the Engineer, shall be replaced and compacted
to subgrade. A1l such filling and compacting shall be at t

Contractor's expense unless otherwise directed by the Engineer.

(]

-

Cut-0ff Trench Excavation:

The Contractor shall excavate a minimum of two feet (2') in
depth into cemented granular soils or to solid rock within the
Timits of the cut-off trencn as delineated on the plans as
Zone I of embankment. Cut-off trench depth shaill be increased
to 2'-6" minimum below bottom of principal spillway pipe with-
in area of pipe trench.

11



2.02.4

2.03.2

2.03.2.1

The final depths and extent of the cut-off trench will be
determined in the field by the Engineer.

Basin Excavation:

Materials obtained from the basin excavation shall be used
for compacted embankment fills. The Engineer will designate
the exact 1imits of basin excavation and the depths thereof
in order to obtain material suitable for use in the compacted
fills. Rocks over twelve inches (12") in greatest dimension
will not be permitted in compacted fills and shall be stock-
piled for use in grouted Rip-Rap.

EARTHWORK, FILL AND EMBANKMENT

Generai:

Earthwork - Fill and embankment shall include all earth filis
necessary for construction of the project.

Project Control and Testing:

The Engineer shall act as the Owner's representative during
construction, shall perform necessary observation and tests
to verify compliance with specifications and shall approve
all items specified. Test procedures shall be those out-
Tined in the 19771 Book of Standards of the Anmerican Society
of Testing and Materials.

Testabie Embankment:

A1l embankment materials in Zone I (Core) and those materials
in Zone II (Shell) for which accurate field density tests can

ol
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2.03:2.2

2:034:3

= i

ey

be performed shall be pl
maximum density.
den§1ty tests shall be performed for each Tift.

to a minimum/of 95% of

aced in horizontal 1ifts and compacted
A minimum of 5. field
Fifty per-

cent of the T1e7d density tests shall be at or above 97% of

N

For purposes of acceptance, the in-place density shall be
mewneo as that dPtE“ﬁ?ﬂPd in accordance with ASTM D1556,
"Density of Soil in Place by Sand-Cone Method". Appropriate
"Rock Correction" shall be made to account for the fraction
of 5011 retained on the No. 4 sieve. During compaction the
moisture content of the fil1l shall be maintained within 2%
of the optimum moisture content as determined in accordance
with ASTM D1557, Method D.

Non-Testable Embankment

Compaction of coarse embankment materials in Zone II (Shell)
which cannot be accurately tested by field density tests
shall be controlled on a minimum rolling basis as follows:

A. Lifts shall be placed so T
does not exceed twelve inches (12").

B. Compaction shall be accomplished by a specified number
of passes of equipment approv«d by the Soil Engineer.
The following types of pneumatic rollers will be satis-

heir thickness, when compacted,
g

factory:
Tire
Roller Roller Wheel Inflation
Type Rating Load Pressure
A 45 Ton Min. 17T Ton Min. 140 PSI Min.
B 45 Ton Min. 5-1/2 Ton Min. 90 PSI Min.

Each 1ift shall be compacted with a minimum of three (3)
passes of roller A or five (5) passes with Roller B. Other
types of rollers can be evaluated as to suitability and re-
quired compactive effort established for those wnich are
acceptable by the Engineer.

Gis During compaction, the moisture content of -3/4 frac-
tion of the fili shall be maintained within 2% of the
optimum moisture content as determined in accordance with

ASTM D1557, Method D.

No fill or embankment shall be placed until the required ex-
cavation and preparation of the underlying foundation is com-

pleted, inspected, and accepted by the Engineer.

13



2.03.4

2.03.4.2

2.0

(2]

Before placing the materials for the compacted filis,

the subgrade therefor shall be moistened, compacted and
scarified in accordance with the requirements hereinafter
set forth for subsequent Tayers of fill. Compaction Test
shall be taken on the subgrade at the Tocation designated
by the Engineer. Areas not having a minimum density of
95% shall be removed to a depth specified by the Engineer
and disposed of away from the construction area. The area
shall then be rescarified, compacted, and tested.

Materials:

A11 fi11 materials shall be obtained from required excavations
and designated borrow areas. The selection, blending, rout-
ing, and disposition of materials within the various fills
shall be subject to approval by the Engineer.

Fi1l materials shall contain no sod, brush, roots, or other
perishable materials. Rock particles larger than the maxi-
mum size specified for each type of fill shall be removed fTrom
the materials prior to compaction of the fill and stockpiled
for use as Rip-Rap.

Zone 1 (Core of Dam):

Embankment shall be selected excavated or borrow material
with gradations as follows:

Passing 6 inch square opening - 100%

Passing No. 4 Sieve - 60-100%
Passing No. 200 Sieve - 15-35%
Plasticity Index - 5-25%

Zone II (Shell of Dam):

Embankment shall be selected excavated or borrow material
with gradations as follows:

Passing 12 inch square opening -  100%

Passing 1/4 inch Sieve - 25-75%

Passing No. 200 Sieve - 0-12%

Plasticity Indes - 5% Maximum

Placement of Embankment:

The Engincer may determine the locations at which each load
of fi1l shall be placed in order to obtain the best possible
blending of materials, fill shall be so constructed that the
distribution of materials throughout each specified zone will
be essentially homogeneous and free from lenses, pockets,
streaks, or layers of material differing substantially in

14



2:03.:5.1

texture or gradation from the surrounding material in the
zone and shall be placed in approximately horizontal layers
extending the entire length and width of the embankment.
Unless otherwise specified, the elevation of the embankment
surface shall be increased at approximately the same rate at
all points regardiess of the number of zones or types of
material being placed. Each layer shall be sufficiently
scarified after compaction to provide a bond with the succeed-
ing laver. The top surface of each layer shall have suffi-
cient crown to provide adequate drainage for water at all
times during the construction period.

Before rolling or tamping, sufficient water shall be evenly
applied to each layer of loose material so as to provide
nroper moisture content for satisfactory compaction to the
specified relative density. The material shall be disc
harrowed, or otherwise similarly worked, as the water is
applied. The moisture content at the time of compaction shall
be subject to the approval of the Engineer. In case any layer
of the i1l shall prove to be too wet to permit the attain-
ment of the specified relative compaction the compacting work
shall be delayed until the material has dried sufficiently

to permit the attainment of said relative compaction.

After each layer has been spread, worked, and properly moist-
ened, it shall be compacted by approved tamping, sheepsfoot
rollers, pneumatic tire roller, mechanically operated hand
tampers, or other mechanical means acceptable to the Engi-
neer, to such extent as will produce the specified relative
compaction.

Zone I (Core) of the embankement shall be placed in 1ifts not
exceeding six inches (6") and Zone II (Shell) shall be

placed in Tayers not exceeding twelve inches (12"). With
authorization from the Engineer, where the Contractor ciearly
demonstrates that he can atiain the required relative density
with the type of equipment being used, a greater 1ift may

be permitted.

Structure Fill:

Materials placed on the fill by dumping in pites or wind-rows
shall be spread uniformly to not more than the specified
thickness prior to compaction. Adjacent to structures fill
shall be placed in a manner adeguate to prevent damage to the
structure and to allow the structure to gradually and uni-
formly assume the backfill loads. Backfill shall be placed
in layers not thicker than four inches (4") and shall be

15



203,58 .2

compacted by means of hand tamping, manually directed power
tampers, or plate vibrators. Heavy equipment, except Vibra-
ting Rollers, shall not be operated within two feet (2') of
any structure. Vibrating Rollers shall not be operated within
five feet (5') of any structure. The height of the backfill
shall be increased at approximately the same rate on all sides
of the structure durang p]aCEILnL No structural backfill
shall be placed prior to inspection and approval of the
structure by the Engineer.

Compacted fill which is to become subgrade for concrete cradles,
spiliways, or other hydraulic structures, shall be overfiiled,
sufficiently as to permit the trimming thereof to an even and
firm subgrade for the concrete toc be placed thereon. No .
direct payment will be made for such overfill. Any costs in-
volved therefor shall be included in the price bid for the
compacted fill.

On hilisides the existing ground shall be benched as the fill
is brought up in layers and the material cut shall be in-
corporated into the fill. Areas which are inaccessible to
heavy equipment shall be compacted manually.

The passage of hpavy equipment will not be allowed over cradled
precast conduits prior to seven (7) days after placement of

the concrete cradle and until the backfill has been placed
above the top surface of the pipe to a height of two feet (2').

Compaction of fill adjacent to structures may begin ten (10)
days after placement of concrete.

Removal and Replacement of Defective Fill:

Fill placed at densities lower than the specified minimum
density or at moisture contents outside the specified
acceptable range of meisture content or other&1se not conform-
ing to the requirements of the specifications shall be reworked
to meet the requirements, or removed and replaced with accept-
able fil7.

Fill and Backfill of Channels:

Material for fi17 and backfill of channels shall be the same
as enbankiment i1l for Zone I described in Section 202.4.1 of
these specifications and shall be placed in 1ifts not exceed-
ing eight inches (8") in depth. Each Tift shall be compacted
in the aforedescribed manner to a minimum of 95% relative
density.

16



2.04
2.04.1

2.04.2
2.04.2.1

2.04.2.2

Grading of unlined channels shall conform to the following
tolerances:

A vertical tolerance of zero above and three inches (3") below
the specified grade will be allewed for grading the channel
bottom and the channel side slopes in both cut and fill.

Regardless of the construction tolerances specified, the
excavation and grading shall be performed so that the finished
surfaces are in uniform planes with no abrupt breaks in the
surface.

The construction tolerances specified herein for grading
are solely for purposes of field control.

Siope Treatment:

After completion of embankment the side slopes of the dam
shall be graded and compacted to a uniform surface. Should
the Contractor maintain uniform surfaces during the embank-
ment process and with the approval of the Engineer additional
grading and compaction may not be required.

CEMENTED RIP-RAP:

General:

Cemented Rip-Rap for bank protection shall consist of native
rock rip-rap covered with Class 5.-C-2000 concrete construct-
ed in accordance with these specifications and drawings at
the designated locations and at other locations as may be
directed by the Engineer. Sub-grade and forming shall be in-
spected and approved prior to any placement of cemented rip-
rap.

Materials:

Rock for Cemented Rip-Rap:

The rock used in the construction of rip-rap shall conform
to the requirements of Material Specifications 1.07 of these
specifications. The Contractor shail provide the Engineer
free access to the rock source for the purpose of obtaining
samples of rock for testing and approving.

Concrete for Cemented Rip-Rap:

The concrete used in cemented rip-rap shall conform to
the requirements of Material Specifications 1.01 of these
specifications.

17



204.3 Placement of Rip-Rap Rock:

The rock shall be placed by equipment on the surfaces and to
the depths specified. The rip-rap shall be constructed to
the full course thickness in one operation and in such ‘a manner
as to avoid serious displacement of the underlying materials.
The rock shall be delivered and placed in a manner that will
insure that the rip-rap in place shall be reasonably homo-
geneous with the larger rocks uniformly distributed and
firmly in contact one to another with the smaller rocks and
spalls filling the voids between the larger rocks. The
smailer rocks shall not be grouped as a substitute for Targer
rock. Flat slab rock shall be laid on edge.

Rip-Rap shall be placed in a manner to prevent demage to
structures. Hand placing will be required to the extent
necessary to prevent damage to the permanent work.

2.04.4 Placement

&

Rip-Rap Concrete:

2.04.4.1 Placement of Concrete:

[

Concrete for rip-rap shall be conveyed, deposited, and con-
solidated by any method which will preclude the segregation

or loss of ingredients. Chutes used in conveying concrete
shall be sloped to permit concrete of the consistency required
to flow without segregation. Where necessary to prevent
segregation, chutes shall be provided with baffle boards or

a reversed section at the outlet. The Contractor shall obtain
the Engineer's approval for the method of concrete placement
prior to start of work.

2.04.4.2 Preparation of Cemented Rip-Rap base:

farth surfaces to which cemented rip-rap is to be applied
shall be neatly trimmed to Tine and grade and shall be free
of all Toose material.

Mo high subgrade will be permitted. Excavation made below
subgrade shall be backfilled with compacted fill or, at the
Contractor's opinion, with cemented rip-rap.

Rock surfaces shall be examined and all Joose material removed
therefrom. The surfaces shall be thoroughly cleaned of all
dust, dirt, mortar, grease, or other deleterious substances
and then washed with water.

]
i

A1l surfaces shall be wetted with water before application of
concrete. Concrete shall not be applied to surfaces on which
free water exists.

18



2.04.3

Curing:

The cemented rip-rap snhall be cured by a pigmented sealing
compound method.

uring shall commence as scon as free water leaves the surface
face of the concrete but not Tater than 3 hours following the
depositing of the concrete upon the rock. The entire
surface shall be covered with Type 2 pigmented curing compound

conforming to the requirements of Subsection 1.03 of these
specifications.

The curing compound shall be delivered to the work ready-mixed.
At the time of use the curing compound shall be thoroughly
mixed with the pigment uniformly dispersed throughout the mix-
ture.

The curing compound shall be applied to the entire cemented
rip-rap surface by spraying at the rate of one (1) gallon per
200 square feet of pavement surface.

Spraying equipment shall be of the fully atomizing type, equip-
ment with a tank agitator of an approved type which provides
for continual agitation of the compound during application.

The use of non-agitating type nand pumped garden sprayers will
not be permitted except for smell and inaccessible areas

as may be permitted by the Engineer.

Care shall be taken to provide adequate coverage with the
compound at edges, corners, and rough concrete surfaces,

and to protect the seal against damage during the curing
period. Should the seal be broken or damaged from any cause
within 72 hours after application those portions shall be
immediately repaired with additional curing compound.

Concrete Construction:

General:

Concrete structures shall be constructed in conformity with

the plans and Special Provisions. Concrete for use in work

constructed under this Section shall conform to the require-
ments of Subsection 1.01 hereof.

Safe and suitable ladders shall be provided to permit access
to all portions of the work.

Subgrade for Concrete Structures:

Earth subgrade upon which concrete is placed shall be firm and

19



2.0

o

free from water. Ground water shall be kept below subgrade
until the concrete has set. When the subgrade is in dry
earth, it shall be thoroughly dampenea with water to insure
that no moisture will be absorbed from the fresh concrete.

Wnhen the concrete is to be deposited on rock, the rock shall
be fully uncovered, cleaned, and its surface shall be removed
to a depth sufficient to expose sound rock. Bedrock shall

be roughly leveled-off or cut to approximately horizontal

and vertical steps. Seams in the rock shall be grouted under
pressure or otherwise treated as the Engineer may direct.

Forms:

Forms shall be of suitable material and of a type, size,’
shape, quality, and strength to insure construction as
desired. The Torms shall be true to line and grade, mortar
tight, and sufficiently rigid to resist deflection during
placing of the concrete. The responsibility for their
adequacy shall rest with the Contractor. All dirt, chips,
sawdust, nails, and other foreign matter shall be completely
removed from forms before any concrete is deposited therein.
The surfaces of forms shall be smooth and free from irregu-
Tarities, dents, sags, and holes that would deface the finish-
ed surtace. Forms previously used shail be thoroughly

cleaned of all dirt, mortar, and foreign matter before being
re-used. Before concrete is placed in forms, all inside sur-
faces of the forms shall be thoroughly treated with an approv-
ed releasing agent wnich will leave no objectionable film

on the surface of the forms that can be absorbed by the con-
crete. Care shall be exercised that no releasing agent is
deposited on previously placed concrete.

Forms for all surfaces that will not be completely enclosed
or hiaden below the permanent surface of the ground shall be
made of surfaced lumber or material which will provide a
surface at least equal to surfaced lumber or plywcod. Any
Tumber or material which becomes badly checked or warped,
prior to placing concrete, shall not be used.

Form ciamps or bolts, approved by the Engineer, shall be used
to fasten forms. The use of twisted wire loop ties to hold
forms 1in position will not be permitted, nor shall wooden
spreaders be used. Clamps or bolts shall be of sufficient
strengtn and number to prevent spreading of the forms. They
shall be of such type that they can be entirely removed or
cut back one inch (1") below the finished surface of the con-
crete.

20



2.05.4 Removal of Forms:

The periods of time for form removal set forth herein are
permissive only and subject to the Contractor assuming all
risks that may be involved. The time periods are minimum
with no aliowance therein for external loads. At time of
low temperatures, or other acverse conditions, the Engineer
may reguire the forms to be kept in place for longer periods

of time.

The time period is predicated on the use of concrete to
which no admixtures have been added for the purpose of
obtaining a high early strength, and upon the use of the
same type of cement throughout the structure.

Qutside forms and inside wall forms may be removed after a
period of sixteen (16) hours.

2.05.5 Placing Reinforcement:

Reinforcing bars shall be accurately placed as shown on the
plans and shall be firmly and securely held in position in
accordance with Concrete Reinforcing Steel Institute "Rec-
ommended Practice for Placing Reinforcing Bars"”, and by

using concrete or metal chairs, spacers, metal hangers, sup-
porting wires and other approved devices of sufficient
strength to resist crushing under full Toad. Metal chairs
which extend to the surface of the concrete shall not be used.

Placing bars on layers of fresh concrete as the work pro-
gresses and adjusting bars during the placing of concrete

will not be permitted. Before placing in the forms, all
reinforcing steel shall be cleaned thoroughly of mortar, oil,
dirt, Toose mill scale, loose or thick rust, and coatings

of any tharacter that would destroy or reduce the bond. No
concrete shall be deposited until the placing of the reinforc-
ing steel has been inspected and approved by the Engineer.

2.05.5.1 Splicing Reinforcement:

[O2]

plices of bars shall be made only where shown on the plans or
as approved by the Engineer. Where bars are spliced, they
shall be lapned at least thirty (30) diameters, unless other-

wise shown on the pians.

Snlicing shall be accomplished by placing the bars in contact
with each other and wiring them together.

Welding of reinforcing steel will not be permitted unless
specifically authorized by the Engineer.
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ana coarse aggregate, and without causing water or cement
paste to flush to the surface. Internal vibrators shall not
be held against the forms or reinforcing steel.

The number of vibrators employved shall be sufficient to con-
solidate the concrete within fifteen (15) minutes after it
has been deposited in the forms. At least two (2) vibrators
in good operating condition snall be available at the site
of the structure in which more than twenty-five (25) cubic
vards of concrete is to be placed.

2.08.8.3 Placing Concrete Under Adverse Weather Conditions:

Concrete for structures or slabs shall not be placed on
frozen ground nor shall it be mixed or placed while the
atmospheric temperature is below 35 degrees F., unless ade-
quate means are employed to heat the aggregate and water,
satisfactory provisions have been made for protecting the
work, and with the written permission of the Engineer and
only after such precautionary measures have been taken

as he may direct.

Concrete shall be effectively protected from freezing or

frost for a period of five (5) days after placing.

e the atmospheric temperature is above 115 degrees F.,
uniess adequate means are emnloyed to cool the aggregate and
¥

ety
D =

te
tecting the work. In any case, the temperature of the con-
ete as placed shall not exceed 90 degrees F.

Concrete placement shall be stopped when rainfall is sufficient
to cause damage to the work.

2.05.7 Surtace Finishes:

The classes of surface finish described herein shall be
applied to various parts of concrete structures as specified.

1
¥

2.05.7:1 Ordinary. Surface Finish:

Immediately after the forms have been removed, all exterior
form bolts shall be removed to a depth of at least one inch
(7") below the surface of the concrete and the resulting holes
or depressicns cleaned and filled with mortar. Mortar shall
consist of one (1) part by volume of cement to two (2) parts
of sand. Mortar shall be mixed approximately 45 minutes in
advance of use. Care shall be exercised to obtain a perfect
bond with the concrete. All fins caused by form joints and
other projections shall be removed and all pockets cleaned
and filled. Mortar for filling pockets shall be treated as
specified for bolt holes.

On surfaces which are to be buried underground the removal of
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fins and form marks will not be recquired. Ordinary surface
finish shall be considered as a final finish for exposed
surfaces.

Curina:

As soon after the completion of the specified finishing
operation as the condition of the concrete will permit with-
out danger of consequent damage thereto, all exposed surface
shail either be sprinkled with water, covered with plastic
sheet, or covered with earth, sand, or burlap, sprayed with
Type 1 curing compound conforming with subsection 1.07.1.

Concrete that is water cured must be kept continuously wet
for at Teast ten (10) days after being placed. The method
of water curing shall be subject to approval by the Engineer.

When an impervious membrane (curing compound) is used it
shall be applied under pressure through a spray nozzle in
such manner and quantity as to entirely cover and seal all
exposed surfaces of the concrete with a uniform film. The
nembrane shall not be applied to any surface until all of
the finishing operations have been completed, such surfaces
being kept damp until the membrane is applied. ATl surfaces
on which a bond is required, such as construction joints,
reinforcing steel, and the like, shall be adequately cover-
ed and protected before starting the application of the
curing compound in order to prevent any of the compound from
being deposited thereon, and any such surface with wnich the
compound may have come in contact shall immediately thereafter
be cleaned. Care shall be exercised to prevent any damage
to the membrane seal during the curing period. Should the
seal be damaced before the expiration of ten (10) days after
the placing of the concrete additional impervious membrane
shall be immediately applied over the damaged area.

Should any forms be removed sooner than ten (10) days after
the placing of the concrete, the surface so exposed shall
either be immediately spraved with a coating of the curing
compound ov kept continuously wet by the use of burlap or other
suitable means until such conrete has cured for at least ten
(10) days.

When tops of walls are cured by the curing compound method
the side forms, except for metal forms, must be kept con-
tinuously wet for at Teast ten (10) days following the
placing of the concrete.
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INSTALLATIGON OF REINFORCED CONCRETE PIPE
(Principal Spillway)

Trench Excavation:

General:

Excavation shall include the removal of all water and
materials of any nature which interfere with the con-
struction work.

Excavation for conduits shall be by open trench. Con-
tractor shall not commence trenching operations until
embankment fill is placed to minimum height of one foot
(1') above the design grade of the top of the conduit.

Excavation for appurtenant structures such as seepage
structures shall be deemed to be in the category of
trench excavation.

Maximum and Minimum Width of Trench:

The minimum and maximum width of trench permitted shall
be as indicated on the Plans The side slopes necessary
to maintain the stability of excavated surfaces may not
necessarily coincide with the Timits specified on the
Plans for trench excavation. Such work shall be wx-
cavated, in a manner as to safeguard the work and workmen
and to provide the ground adjacent to the excavation will
not slide or settle.

Over Excavation of Trench:

Excavation in earth below the design grade of the trench due
to Contractor's error shall be backfilled with select mater-
ial as designated by the Engineer and mechanically compact-

ed tc 95% optimum density prior to installation of the con-

gu it

Excavation in rock below design grade of trench due to rock

excavation shall be backfilled with concrete bedding after
installation of conduit.
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2.06.1.4 Access to Trenches:

Safe and suitable ladders which project two feet (2') above the
top  of the trench shall be provided. One (1) Tadder shall
be provided for each one hundred fee (100') of open trench,
or fraction thereof; and be so located that workmen in the
trench need not move more than fifty feet (50') to a ladder.

2.06.2 Backfill:

Backfill shall be considered as starting at the top of con-
rete bedding. A1l material below this point shall be con-
sidered as bedding.

The Contractor shall proceed as soon as possible with back-
f111ing operations. Care shall be exercised so that the
conduit will not be damaged or displaced. The backfill above
the concrete bedding shall not be placed until at least forty
(40) hours after the placement of concrete bedding.

Rocks Targer than six inches (6") in any dimension will not
be permitted in backfill of the pipe. Where rocks are in-
cluded in the backfill they shall be mixed with suitable
excavated materials so as to eliminate voids.

After the placing of backfill has been started the Contractor
shall proceed as soon as practicable with densification.

2.06.2.1 Densification Methods:

Backfill shall be mechanically compacted by means of tamping
with manually directed mechanical equipment. The equipment
shall be of a size and type approved by the Engineer. Impact-
type pavement breakers (stompers) will not be permitted.

Permission to use specific compaction equipment shall not be
construed as guaranteeing or implying that the use of such
eguipnient will not result in damage to adjacent ground, or
improvements instalied under the Contract. The Contractor
shall make his own determination in this regard.

Material for mechanical compacted backfill snail be placed in
1ift which, prior to compaction, shall not exceed the depth
of four inches (4").

Mechanically compacted backfill shall be placed in horizontal
layers of such depths (not exceeding those specified above)
compatible to the material being placed and the type of equip-
ient being used. Each Tayer shall be evenly spread, moisten-
ed (or dried, if necessary), and then tamped until the speci-
fied 95% relative compaction has been attained.



2.00.3.3

Water densification of backfill will not be permitted.

Laying Reinforced Concrete Pipe:

Bedding Material:

Bedding shall be Class 5.0-8-2000 concrete, the top of the
concrete as shown on the Plans shall be considered as the
top of the bedding.

If soft, spongy, unstable, or similar other material is en-
countered upon which the bedding material is to be placed,
this unsuitable material shall be remcved to a depth ordered
by the Engineer and replaced with bedding material.

Placing Bedding Material:

Bedding material shall first be placed so that the pipe is
supportaa for the full length of the barrel with full bearing
on +”t bottom segment of the pipe equal to a minimum of 0.4
of the outside diameter of the barrel. Then the remainder of
the bedding shall be placed in accordance with Section 2.05.6
of these Specifications.

Pipe Laying:

Pipe shall be carefully inspected in the field before and after
laying. If any cause for rejection is discovered in a pipe
after it has been taid, it shall be subject to rejection. Any
corrective work snall be approved by the Engineer.

Field Jointing of Gasket Type Joints for

Reinforced Concrete Pipe:

(1) The ends of the pipe shall be so formed that when the
pipes are laid together and joined they shall make a con-

t nuous and uniform line of pipe with a smooth and

ilar surface.

i

‘

E'C,’

(2) The work shall be scheduled so that the bell end of the pip
faces in the direction of lay‘ng Prior to placing t
spigot into the bell of the p1pt previously laid, the
spigot groove, the gasket and the bell snall be thu;ouo 1y
cleaned. Then the spigot groove, the gasket and the £ rst
two inches (2") of the bell shall be lubricated with a
soft vegetable soap compound., The gasket, after lubrica-
tion, shall be uniformly stretched when placing it in the

spigot groove so that the gasket is distributed evenly
around the circumference. After the joint is assembled a
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2.07.1

25072

2.07.3

2.07.4

thin metal feeler gauge shall be inserted between the bell
and the spigot and the position of the gasket checked
around the complete circumference of the pipe. If the
gasket is not in the proper position the pipe shall be
witharawn, the gasket checked to see that it is not

cut or damaged, the pipe relaid, and the gasket again
checked.

(3) Before placement of the bedding the exterior annular
space between the ends of the pipe sections shall be
cleaned and filled with Ciass "C" Mortar.

Pressure Testing:

Pressure testing of the completed conduit will not be re-
quired.

DEBRIS BARRIER:

General:

The Contractor shall install wcoden poles for the purpose of
debris barriers at locations delineated on the Plans.

Yood Poles:

Poles shall be hard, dense timber of sufficient length to
allow for a minimum of four foot (4') bury and maintain the
required height above ground as shown on the Plans. Al
poles shall be a minimum of eight inches (8") in diameter
and shail be treated with creosote. The minimum amount of
preservative to be retained in the wood shall be 12 1bs. per
cubic foot to minimum depth of 3/4 inch.

Sawed surfaces shall be painted with creosote as directed by
the Engineer,

With approval of the Engineer the Contractor may use surplus
utility poles as debris barriers.

Installing Wood Poles:

Poles shall be set in pre-drilled holes at as near vertical
positions as possible and backfilled with a cement grout.
Poles shall be held in a vertical position for a period of
twenty-four (24) hours to allow grout to set up.

Damaged Poles:

Poles moved or otherwise damaged by construction operations
after installation shall be removed and replaced at the Con-
tractor's expense.
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2.08

2.08.1

CLEANUP AND RESTORATION:

General:

Througnout all phases of construction including suspension

of work and until final acceptance of the project the Con-
tractor shall keep the worksite clean and free from rub-

bish and debris. Prior to the acceptance of the work, the
Contractor shall remove all excess construction materials and
appurtenances and perform general grading operations as
directed by the Engineer to restore the construction site to
an aesthetically pleasing condition.
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SERGENT, HAUSKING & BECKWITH  scnsrmesei s reusmision sxsimmss

Jury 19, 1871

TRICO INTERNATIONAL INC. Jos No. E71-141
8718 EasT McDoweELL Roap
SCOTTSDALE, ARIZONA 85257

ATTENTION: MR. JoE CHOPRA

Re: STRUCTURE No. 36
ProrP0SED RETENTION BASIN
PROGRAM FOR 1971
FOUNTAIN HiLLS, ARIZONA

GENTLEMEN,

OUR FOUNDATION AND MATERIALS INVESTIGATION REPORT FOR THE
REFERENCED PROJECT IS HEREWITH SUBMITTED. THE REPORT IN-
CLUDES THE RESULTS OF TEST DRILLING AND LABORATORY ANALYSIS

ALONG WITH OUR CONCLUSIONS AND RECOMMENDATIONS.

SHOULD ANY QUESTIONS ARISE CONCERNING THIS REPORT, WE WOULD

BE PLEASED TO DISCUSS THEM WITH YOU.

RESPECTFULLY SUBMITTED,
SERGENT, HAUSKINS & BECKWITH ENGINEERS

By

REVIEWED BY

CopiEs: AbDbressee (3)

PHOENIX, ARIZONA FLAGSTAFF, ARIZONA EL PASO, TEXAS
3940 WEST CLARENDON 2029 NORTH A4TH STREET 201 NORTH CLARK ROAD
(602) 272-6048 (602) 774-4433 (915) 772.3088

B. DWAINE SERGLNT, P.E. ° JOHN B. HAUSKINS, P.E. ° GEORGE H. BECKWITH, P.E. ° DALE V. BEDENKOP, P.E.
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STRUCTURE No. 36
FOUNTAIN HiLLS, ARIZONA
Jos No. E71-141

|NTRODUCT | ON

THIS REPORT PRESENTS THE RESULTS OF A FOUNDATION AND MATERIALS

INVESTIGATION MADE BY THIS FIRM FOR THE PROPOSED FLOOD CONTRO

L

DAM, STRUCTURE No. 36, RETENTION BASIN PROGRAM FOR 1971, FouNn-

TAIN HiLLs, ARIZONA. THE OBJECT OF THE INVESTIGATION WAS TO
DETERMINE THE PHYSICAL PROPERTIES OF THE SOILS UNDERLYING THE
SITE TO PROVIDE RECOMMENDATIONS FOR DESIGN OF THE DAM EMBANK-

MENT AND SPILLWAY.

PROPOSED CONSTRUCT | ON

. ~ SOFD
THE PROPOSED DAM WILL BE APPROXIMATELY ( 150)FEET IN LENGTH
&l 5
WITH A MAXIMUM HEIGHT OF 50JFEET. THE WIDTH AT THE TOP OF

/2.

THE pAM wiLL BE (JOJFEET AND APPROXIMATELY 60,000 cuBIC YARDS

OF EMBANKMENT WILL BE INVOLVED. THE SPILLWAY ELEVATION WILL
—. SEGO. 0

8&{7560 OR 6.0 FEET BELOW THE TOP OF THE PROPOSED EMBANKMENT.

THE PROPOSED STRUCTURE WILL BE USED FOR FLOOD CONTROL PURPOSES

ONLY. THE DESIGN IS BASED UPON THE TOTAL TIME REQUIRED FOR

FILLING AND DRAINING BEING LESS THAN 2 DAYS.

INVESTIGAT ION

E1GHT EXPLORATORY BORINGS WERE DRILLED TO DEPTHS OF BETWEEN b

AND 30 FEET BELOW EXISTING GRADE. STANDARD PENETRATION TESTING

AND UNDISTURBED SAMPLING WERE PERFORMED AT SELECTED INTERVALS
IN SOME OF THE BORINGS. GENERALLY. 6% INCH HOLLOW STEM AUGER
WAS USED TO ADVANCE THE BORINGS TO THEIR FULL DEPTH OR TO A
DEPTH IN WHICH REFUSAL ON STRONGLY LIME CEMENTED SOILS CON-
TAINING LARGE COBBLES WAS ENCOUNTERED. TRICONE GEAR BITS OR
NX DIAMOND CORING WERE UTILIZED IN ADVANCING SOME OF THE BOR-

INGS BEYOND THESE DEPTHS. INFORMATION ON THE PERMEABILITY OF

PHOENIX . FLAGSYAFE

>4/ SERGENT, HAUSKINS & BECKWITH
P

CONBULTING 80IL AND POUNDATION KNGINFEAS
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STRUCTURE No. 36
FOUNTAIN HiLLS, ARIZONA
Jos No. E71-141

THE SOILS AND ROCK INVOLVED WAS OBTAINED BY FILLING THE BORE-
HOLES WITH WATER AND TAKING PERIODIC OBSERVATIONS OF WATER
SURFACE ELEVATION. THE RESULTS OF THE EXPLORATORY DRILLING
ARE PRESENTED IN APPENDIX A WHICH INCLUDES A BRIEF DESCRIPTION
OF DRILLING AND SAMPLING EQUIPMENT AND PROCEDURES, A SITE PLAN

SHOWING BORING LOCATIONS AND LOGS OF THE TEST BORINGS.

IN ADDITION TO THE 8 EXPLORATORY BORINGS, 12 TEST PITS WERE
EXCAVATED WITH A WARNER & SwASEY HopTo SERI1ES 200 TRUCK
MOUNTED BACKHOE IN THE RESERVOIR AREA TO LOCATE BORROW FOR
THE DAM EMBANKMENT. EACH TEST PIT WAS CAREFULLY EXAMINED,
VISUALLY CLASSIFIED AND LOGGED. WHEREVER APPLICABLE, LARGE
BULK SAMPLES WERE OBTAINED FOR LABORATORY ANALYSIS. THE LOGS
OF THE TEST PITS ALSO ARE PRESENTED IN APPENDIX A. THEIR LO-

CATIONS ARE NOTED ON THE SITE PLAN.

GRAIN=S1ZE ANALYSIS, ATTERBERG LIMITS, PERMEABILITY AND MOIS—
TURE-DENSITY RELATIONSHIP TESTS WERE PERFORMED ON SELECTED
SAMPLES OF THE BORROW AND EMBANKMENT FOUNDATION SOILS. THE

RESULTS OF THESE TESTS ARE PRESENTED IN APPENDIX B.

SITE CONDITIONS & -SOIL PROFILE |

THE SITE 1S COVERED BY A MODERATE GROWTH OF BRUSH, CACT! AND
SMALL TREES. THE AX1S OF THE PROPOSED STRUCTURE IS LOCATED
IN A RELATIVELY WIDE DRAINAGE WITH RELATIVELY STEEP SLOPES
ON EITHER SIDE. NEAR VERTICAL SLOPES ARE PRESENT ON EITHER
SIDE OF THE MAIN DRAINAGE. THE SPILLWAY WILL BE LOCATED NEAR
THE SOUTH ABUTMENT WHICH WILL UTILIZE A SMALL SIDE DRAINAGE
TO KEEP FLOOD WATERS AWAY FROM THE DOWNSTREAM SLOPE @F THE

DAM.

CONSULTING 80(L AND FOUNDATION ENOINFEAE
PHOENIX . FLAGETAFF . T orano

J
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StaucTture No. 36

FOUNTAIN HiLLs, ARIZONA
Jos No. E771=141
AS INDICATED BY OUR EXPLORATORY BORINGS, THE SOIL PROFILE

ACiIROSS

THE GEOLOGIC PROFILE ALONG THE DAM AXIS

pix C.

No FREE

THE DAM AXIS CAN BE GENERALIZED AS FOLLOWS:

UNCEMENTED SILTY AND CLAYEY SANDS WITH
VARY I NG AMOUNTS OF GRAVEL AND COBBLES
WERE ENCOUNTERED AT THE SURFACE AND
EXTENDED TO DEPTHS UP TO 6 FEET BELOW
EXISTING GRADE. THESE SOILS ARE GEN-
ERALLY MEDIUM DENSE TO DENSE.

SAND AND GRAVEL WITH VARYING AMOUNTS OF
COBBLES WERE ENCOUNTERED UNDERLYING THE
SURFACE STRATUM IN 6 OF THE BORINGS AND
EXTENDED TO DEPTHS UP To 30 FEET. THESE
SOILS ARE MODERATELY TO VERY STRONGLY
LIME CEMENTED AND VERY FIRM TO HARD
WITH DEPTH.

MODERATELY TO STRONGLY LIME CEMENTED
SANDY CLAYS AND SILTS WERE THEN ENCOUN-
TERED IN 5 OF THE BORINGS AND EXTENDED
TO DEPTHS uUpr TOo 30 FEET. THESE SO0ILS
WERE ENCOUNTERED AT ELEVATIONS VARYING
BETWEEN 1849.5 FEeT AND 1860.0 fFEET.
|T APPEARS THAT THESE SOILS ARE AN OLD
LAKE BED DEPOSIT AND PROBABLY UNDERLIE
THE ENTIRE SITE. THEY ARE GENERALLY
HARD IN RELATIVE FIRMNESS AT THE PRES-
ENT MOISTURE CONTENTS.

GROUND WATER WAS ENCOUNTERED IN THE TEST

SOIL MOISTURE CONTENTS WERE GENERALLY VERY LOW.

GENERAL

BEcAaUsE

DISCUSSION & RECOMMENDATIONS

IS PRESENTED IN APPEN-

BORINGS AND

THE PROPOSED DAM IS FOR FLOOD CONTROL PURPOSES AND

/SH/ SERGENT, HAUSKINS & BECKWITH
LB
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STRUCTURE No. 36
FOUNTAIN HiLLS, ARIZONA
Jos No. E71-141

WiLL NOT RETAIN WATER FOR EXTENDED PERIODS OF TIME, NORMAL
SEEPAGE CONSIDERATIONS WiLL NOT BE APPLICABLE TO THE PROJECT.
EXTENSION OF THE CORE TRENCH TO SLIGHTLY PENETRATE VERY FIRM
CEMENTED SOILS IS RECOMMENDED. WITH THIS TREATMENT , EMBANKMENT
SETTLEMENTS WILL BE VERY SLIGHT. THIS WILL PREVENT THE POS-
SIBILITY OF EMBANKMENT CRACKING AND SUBSEQUENT PIPING DURING
ISOLATED WATER RETENTION PER|ODS DUE TO EXCESSIVE MOVEMENTS

OF THE FILL.

WATER LOSS IN THE BOREHOLES INDICATES THAT THE STRONGLY CE-
MENTED SOILS ARE LOW I[N PERMEABILITY. DUE TO THE STRONG
CEMENTATION AND LOW PERMEABILITY, THE EMBANKMENT FOUNDATION
SOILS HAVE A COMPARATIVELY HIGH RESISTANCE TO PIPING. THE USE
OF SOILS WITH RELATIVELY HIGH RESISTANCE TO PIPING AND LOW
PERMEABILITY IS RECOMMENDED FOR THE CENTER PORTION OF THE EM=-
BANKMENT. ALSO, SINCE THE EMBANKMENT SOILS WILL BE SUBJECT
TO PERIODIC WETTING AND DRYING, THE USE OF CLEAN GRANULAR
SOILS IN THE SHELL TO PREVENT SHRINKAGE CRACKING IS RECOM-
MENDED. THE RECOMMENDED DETAI!LS WILL PRECLUDE PIPING THROUGH
THE DAM FOUNDATION AND EMBANKMENT AND ENABLE ECONOMI|CAL CON-
STRUCTION WITH MATERIALS AVAILABLE I[N THE IMMEDIATE VICINITY

OF THE DAM.

EMBANKMENT DETAILS

A ZONED EMBANKMENT |S RECOMMENDED. EMBANKMENT DETAILS
SHOULD BE THE SAME AS RECOMMENDED FOR STRUCTURE No. 7 (Jos
No. E70-180, FeEsrRuARY 8, 1971). BOTH UPSTREAM AND DOWNSTREAM
SLOPES SHOULD BE 2 HORIZONTAL TO 1 VERTICAL. THE STABILITY
ANALYS1S OUTLINED IN AppeENDuM No. 1 OF THE REPORT FOR STRUC-

TURE No. 7 DATED JuLY 13, 1971 wiLL APPLY TO THIS STRUCTURE.

5 SERGENT, HAUSKINS & BECKWITH

B CONSULTING 80IL AND FOUNDATION ENGINEERS
PROENIX . FLAGSTAPY . EL PABO
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STRUCTURE No. 36
FOUNTAIN HILLS, ARIZONA
Jos No. E71-141

THE REVISED "GUIDE SPECIFICATIONS FOR EARTHWORK'" PRESENTED

IN THAT ADDENDUM ALSO WILL APPLY TO THIS PROJECT.

\ /2.
THE CORE TRENCH SHOULD BE A MIN[MUM OFFEET IN WIDTH AT

THE BOTTOM AND PENETRATE THE CEMENTED SOILS AT LEAST 2 FEET.

T APPEARS THAT ONLY LIGHT RIPPING WILL BE NECESSARY.

EMBANKMENT MATERIALS & CONSTRUCTION

REQUIREMENTS FOR ZONE || ARE DESIGNED TO ELIMINATE MATERIALS
HIGHLY SENSITIVE TO PIPING, CRACKING OR THE DEVELOPMENT OF

HIGH SEEPAGE FORCES DURING DRAWDOWN. IN PRACTICE, VIRTUALLY

ALL SOILS FROM THE RESERVOIR AND MANY FROM THE CORE TRENCH EX-

CAVATION WILL MEET THESE REQUIREMENTS. ApPPROXIMATELY 100,000
CUBIC YARDS OF ZoNE || MATERIAL (IN TERMS OF VOLUME IN PLACE)

IS AVAILABLE WITHIN THE RESERVOIR WITHOUT RIPPING.

N ORDER TO ACHIEVE PROPER PERMEABILITY CHARACTERISTICS, RE-
QUIREMENTS FOR ZONE | MATERIAL ARE SOMEWHAT MORE STRINGENT.
A LIMITED AMOUNT OF MATER!ALS MEETING THESE REQUIREMENTS ARE

AVAILABLE WITHIN THE RESERVOIR.. THUS, IT WILL BE NECESSARY

TO BORROW ZONE | MATER!AL FROM CLAYEY SAND DEPOSITS ON THE

ADJACENT SLOPES OR RIDGES.

OuTLET P1pPE

IT IS UNDERSTOOD THAT A REINFORCED CONCRETE OUTLET PIPE IS
BEING CONSIDERED. CONCRETE CRADLE-TYPE BEDDING BEARING ON

THE CEMENTED SOILS. IS RECOMMENDED. [N ORDER TO MINIMI|ZE THE

THICKNESS OF THE CRADLE, IT IS RECOMMENDED THAT ITS BASE BE

BENCHED INTO THE NORTH SLOPE IN THE MANNER SHOWN ON THE GEO-

LOGIC PROFILE IN ArPPENDIX C. THE BASE OF THE CRADLE SHOULD

|
5 SERGENT, HAUSKINS & BECKWITH
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STRUCTURE No. 36
FOUNTAIN HiILLS, ARIZONA
Jos No. E71-141

EXTEND TO AT LEAST 2 FEET BELOW THE CONTACT OF THE NAT|VE

SOILSs

WITH THE BEDDING RECOMMENDED ABOVE, SETTLEMENT OF % INCH AT

THE CENTER OF THE PIPE |S RECOMMENDED FOR STRUCTURAL ANALY-
S1S BY S0lL CONSERVATION SERVICE PROCEDURES. BY EXCAVATING
TO THE CEMENTED SOILS FOR D FEET ON EACH SIDE OF THE PIPE
THROUGHOUT TS LENGTH AND RECOMPACTION, |IT CAN BE ASSURED
THAT EXTERNAL PRESSURES ON THE PIPE WILL NOT BE SIGNI[F |-

CANTLY HIGHER THAN THE WEIGHT OF THE OVERBURDEN.
SEEPAGE COLLARS SHOULD BE PROVIDED.
SPILLWAY

BORING T INDICATED THAT VERY STRONGLY LIME CEMENTED CLAYEY
SAND AND GRAVEL WITH A FEW COBBLES [S PRESENT AT THE PROPOSED
SPILLWAY LOCATI ON, IT IS ESTIMATED THAT THESE MATERIAL WILL
RESIST VELOCITIES UP TO ABOUT 8 FEET PER SECOND WITHOUT SIG-
NIFICANT EROSION, HEAVY RIPPING WILL BE NECESSARY FOR THE
SPILLWAY EXCAVATION. BLASTING MIGHT BE NECESSARY IN [SOLATED

AREAS. CUT SLOPES OF %:1 ARE RECOMMENDED.

5 SERGENT, HAUSKINS & BECKWITH
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TEST DRILLING EQUIPMENT & PROCEDURES

RILLING FFQUIPMENT TRUCK MOUNTED CME-55 DRILL RIGS POWERED
WITH 4 OR © CYLINDER FORD |NDUSTRIAL ENGINES ARE USED IN AD-
VANCING TEST BORINGS. THE 4 CYLINDER AND B CYLINDER ENGINES
ARE CAPABLE OF DELIVERING ABouUT 4350 anDp 6500 FT. LBS. TORQUE
TO THE DRILL SPINDLE, RESPECTIVELY. THE SPINDLE 1S ADVANCED
WITH TWIN HYDRAULIC RAMS CAPABLE OF EXERTING 12,000 PoUNDS
DOWNWARD FORCE. DRILLING THROUGH SOIL OR SOFTER ROCK IS PER-
FORMED WITH 6%" 0.D. 3¢" I.D. HoLLow STEM AUGER OR 4=%" con-
TINUOUS FLIGHT AUGER. CARBIDE INSERT TEETH ARE NORMALLY USED
ON THE AUGER BITS SO THEY CAN OFTEN PENETRATE ROCK OR VERY
STRONGLY CEMENTED SOILS WHICH REQUIRE BLASTING OR VERY HEAVY
EQUIPMENT FOR EXCAVATION. WHERE REFUSAL IS EXPERIENCED IN
AUGER DRILLING, THE HOLES ARE SOMETIMES ADVANCED WITH TRICONE
GEAR BITS AND NW RODS USING WATER OR AIR AS A DRILLING FLUID,

SAMPLING PROCEDURES DYNAMICALLY DRIVEN TUBE SAMPLES ARE
USUALLY OBTAINED AT SELECTED INTERVALS IN THE BORINGS BY THE
ASTM D1586 PROCEDURE. Two INCH O.D. 1-3/8" |.D. SAMPLERS ARE
USED IN MANY CASES TO OBTAIN THE STANDARD PENETRATION RE-
SISTANCE. "UNDISTURBED" SAMPLES OF FIRMER SOILS ARE OFTEN
OBTAINED WITH 3" O.D. SAMPLERS LINED WITH 2.42" |.D. BRASS
RINGS. DRIVING ENERGY 1S GENERALLY RECORDED AS THE NUMBER OF
sLows ofF A 140 pounNnD 30 iINCH FREE FALL DROP HAMMER REQUIRED
TO ADVANCE THE SAMPLERS IN B INCH INCREMENTS. HOWEVER, IN
STRATIFIED SOILS DRIVING RESISTANCE SOMETIMES IS RECORDED IN
2 OR 3 INCH INCREMENTS SO THAT SOIL CHANGES AND THE PRESENCE
OF SCATTERED GRAVEL OR CEMENTED LAYERS CAN BE READILY DETEC-
TED AND REALISTIC PENETRATION VALUES OBTAINED FOR CONSIDERA=
TION IN DESIGN. THESE VALUES ARE EXPRESSED IN BLOWS PER FOOT
ON THE LOGS. "UNDISTURBED'" SAMPLING OF SOFTER SOILS IS SOME~-
TIMES PERFORMED WITH THIN WALLED SHELBY Tuses (ASTM D1587).
WHERE SAMPLES OF ROCK ARE REQUIRED, THEY ARE OBTAINED BY NX
DiamMoND CoRE DORILLING (ASTM D2113). THE TUBE SAMPLES ARE
LABELED AND PLACED IN WATERTIGHT CONTAINERS TO MAINTAIN
FIELD MOISTURE CONTENTS FOR TESTING. WHEN NECESSARY FOR
TESTING, LARGER BULK SAMPLES ARE TAKEN FROM AUGER CUTTINGS.

CONTINUOUS PENETRATION TESTS CONTINUOUS PENETRATION TESTS
ARE PERFORMED BY DRIVING A 2" O.D. BLUNT NOSED PENETROMETER
ADJACENT TO OR IN THE BOTTOM OF BORINGS. THE PENETROMETER IS
ATTACHED To 1-5/8" 0.D. DRILL RODS TO PROVIDE CLEARANCE AND
MINIMIZE SIDE FRICTION SO THAT PENETRATION VALUES ARE AS
NEARLY AS POSSIBLE A MEASURE OF END RESISTANCE. PENETRATION
VALUES ARE RECORDED AS THE NUMBER 0of BLOWS oF A 140 pounp 30
INCH FREE FALL DROP HAMMER REQUIRED TO ADVANCE THE PENETROM-
ETER IN ONE FOOT INCREMENTS OR LESS.

Boring RECORDS DRILLING OPERATIONS ARE DIRECTED BY OUR
FIELD ENGINEER OR GEOLOGIST WHO EXAMINES SOIL RECOVERY AND

PREPARES BORING LOGS. So0ILS ARE VISUALLY CLASSIFIED IN AC-
CORDANCE WITH THE UNIFIED SoiL CLAssIFicaTION SysTEM (ASTM

D2487) WITH APPROPRIATE GROUP SYMBOLS BEING SHOWN ON THE

LOGS .

|
s 7£ SERGENT, HAUSKINS & BECKWITH
B CONSULTING SOIL AND YOUNDATION ENOGINECRS

PHOENIX . FLAGSTAPY ° EL PABO A - 1
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UNIFIED SOIL CLASSIFICATION SYSTEM
Soils are visually classified by the Unified Soil Classification system on the boring logs presented in this report.
Grain-size analysis and Atterberg Limits Tests are often performed on selected samples to aid in classification.
The classification system is briefly outlined on this chart. For a more detailed description of the system, see *“The
Unified Soil Classification System’® Corp of Engineers, US Army Technical Memorandum No. 3-357 (Revised April
1960) or ASTM Designation: D2487-66T.
IGRAPHIC| GROUP
MAJOR DIVISIONS SYMBOL | SYMBOL TYPICAL NAMES
e PRI
4 £ -0 Qb GW Well graded gravels, gravel-sand mixtures,
g-g CLEAN GRAVELS or sand-gravel-cobble mixtures.
el (Less than 5% passes No. 200 sieve)
X S GP Poorly graded gravels, gravel-sand mix~
° < mi tures, or sand-gravel-cobble mixtures.
> 09 tiaf,
o 'g § =2 a Limits plot below 0 0
i Os5¢e GRAVELS WITH *A’" line & hatched zone ' GM Silty gravels, gravel-sand-silt mixtures.
8 i< ?\; < FINES on plasticity chart
oo Dz (More than 12 % Limits plot above y
= z @ passes No. 200 sieve) "*A’" line & hatched zone GC |Clayey gravels, gravel-sand-clay mixtures.
=9 L= on plasticity chart /
<
[~ o oo Qo0
o a 53 °0o00| gW Well graded sands, gravelly sands
& 2 53 CLEAN SANDS L o 504 : :
©x o o
g e} f_’-:r (Less than 5% passes No. 200 seive) o © o @ 1
O & ao g o0 SP Poorly graded sands, gravelly sands.
£ Q°\°Z o ® 0 0 d
1) 2 8 g T
b g0 Limits plot below bl 2 el ® 1.4
) £g SANDS WITH A’ line & hatched zone |%/,10]} SM Silty sands, sand-silt mixtures.
- FINES on plasticity chart Olgle
o €
52 (More than 12 % passes Limits plot above
= 8 No. 200 sieve) *“*A"" line & hatched zone SC Clayey sands, sand-clay mixtures.
= on plasticity chart
B3
3 3k SILTS OF LOW PLASTICITY ML Inorganic silts, clayey silts with slight
20 o et (Liquid Limit Less Than 50) plasticity.
=0 oz
7] -“ag
3 g % i;%é SILTS OF HIGH PLASTICITY MH Inorganic silts, micaceous or diatoma-
a :‘.g %’ 52 (Liquid Limit More Than 50) ceous silty soils, elastic silts.
25 =
I ES g Zk CLAYS OF LOW PLASTICITY Inorganic clays of low to medium plas-
o 5“‘ g oy 3 T CL ticity, gravelly clays, sandy clays, silty
‘Lﬁ\og’ 4] ,o_lgg‘: (Liquid Limit Less Than 50) 7 clays, lean clays.
& g SJdE
22 a_ 3o
Tl <_.)J ;2«55 CLAYS OF HIGH PLASTICITY / H Inorganic clays of high plasticity, fat
3 %7 (Liquid Limit More Than 50) c clays, sandy clays of high plasticity.
wd
NOTE: Coarse grained soils with between 5% & 12% passing the No. 200 sieve and fine grained soils with Ilmlts
plotting in the hatched zone on the plasticity chart to have double symbol.
PLASTICITY CHART DEFINITIONS OF SOIL FRACTIONS
60
SOIL COMPONENT PARTICLE SIZE RANGE
50
% CH /
g 40 ) /‘\ Cobbles Above 3 in.
& Gravel 3 in. to No. 4 sieve
& / S Coarse gravel 3in. to % in.
o 30 P Fine gravel % in. to No. 4 sieve
= CL / Sand No. 4 to No. 200
2 % MH Coarse No. 4 to No. 10
5 20
- LWL L~ Medium No. 10 to No. 40
__7 / Fine No. 40 to No. 200
10 7 Fines (silt or clay) Below No. 200 sieve
AN ML
0
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT

S SERGENT, HAUSKINS & BECKWITH

B I CONSULTING SOIL AND FOUNDATION ENGINEERS
e T 51 A-2
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StrueTURE No. 306

FouNTAIN HILLS,
Jos No. E71-141

SITE PLAN

SHOWING LOCATIONS OF TEST BORINGS
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FoUNTAIN H1LLsS=STRUCTURE No. 36 LOC OF TEST DORING NO._ ]

——

0.£71-141 DATE 6-14-71

F RIG TYPE Q\ﬂ—ﬁﬁ .
. .88 . 52 . BORING TYPE__ B HoLLow STEM AUGER, 4%
E | wes sl er 5 25 | 83| 3% | SURFACE ELEV. 1920 '+ FLIGHT AUGER &
: | 8%¢ | B FlESa | BY | ez | 22 | DATUM Toro TRICONE GEAR BIT
2 | 3% | = 215 ¢85 | a8 | 26 b
a cocow o & € 0o =— - L t_?. =
o d(f&‘? (5_10 Pl 5’9_-22 &5 ;a‘_’ D:U REMARKS YISUAL CLASSIFICATION
O 5 . gc | DENSE CLAYEY SAND, MEDIUM
g ARS8 0 T _PLASTICITY, BROWN
f%%ﬂﬁ*‘s 50/2%" . 1. | HARD CLAYEY SAND, SOME GRAV-
kﬁé% . : B} EL, FEW COBBLES, MOD-
o, t=13 50/5 1 ERATELY LIME CEMENTED,

MEDIUM PLASTICITY,
WHITE

N
S
XIS A&
NN
S8
i
i

PN ¢
0\)
i

i

5o/ ~—S 50/1"(No_RECOVERY)

S
N

j// e 5O/ et ] HARD CLAYEY SAND & GRAVEL,
P /4 A PR R BE— SOME COBBLES TO 6,
¢ /4‘ R AR SOV NS S— 100% WATER VERY STRONGLY LIME CE-
o . o e ...l RETURN MENTED, MEDIUM PLAS=—

‘ SO T - TICITY, WHITE TO GRAY
50/0" (No RECOVERY") -~

QAN
’ cl/)

X
N

Y

R S——— ,v; GC

s
AN

:5O/OH(N5fRféévaR9):

e
33
)

N
B

N

4255 S 50/0"(No RECOVERY)

STOPPED GEAR BIT AT 30!

i R SAMPLER REFUSED AT 30!
e [ NoTE: HOLLOW STEM AUGER
v e . e R REFUSED AT 9%', FLIGHT
— . AUGER REFUSED AT 14

GROUND YATER : I
SAMPLE TYPE . SERGENT, HAUSKINS & BECKWITH
DEPTH HOUR DATE A — Auger cuttings, B - Block sample el B 8 ‘ I
NONE S - 2" 0.D. 1.38" 1.D. tube sample. | SoEsULTIes Fuil S Gt SORENS
= R e I 1 atd ox vy B EnTe Y ey gl v

f A =4
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PROJECT___Fountain HILLS-STRUCTURE No. 36 LOG OF TEST BORING MO._ 2
JOANO. E71-141  DATE_ 6-=14-71
: RIG TYPE CFIJ"T"D‘D
- ) € > BORING TYPE 6% HoLLow STEM AUGER
s o 8~:E = ca . 5 1898 !
E laga af £: 5| > 8% ok SURFACE ELEV. 8 '+
< | 338 3 ol - ot 22 | DATUM Toro
£ | E3: 2 |dEls] 35| 88 | 20 | £
Sl ese] 28 515253 &4 38 3 REMARKS VISUAL CLASSIFICATION
0 mp HARD CLAYEY SAND & GRAVEL,
’“’/‘/a/l\)/;S 100 2 SOME COBBLES, STRONGLY
V/’/{\\ LIME CEMENTED BELOW 17,
f//f /<i5 . T2 2 GC LOW PLASTICITY, LIGHT
5 /“//{ —S 50/2" (N0 RECOVERY SRUWR
v Sd Ih
$44 S 50/0"(No RECOVERY
. . i AUGER REFUSED AT 6
) I S ; SAMPLER REFUSED AT 6
-]O S, — ‘ w
S
) i . .
5 i
| g b
. ‘ e . N —
e
* ;
GROUND WATER ' A
Py E e By SAMPLE TYPE s ] SERGENT, HAUSKINS & BECKWITH
= i A — Auger cuttings. B - Block sample -—/}(B/’
NONE § = 2'/0.D.1.38" 1.D. tube sompl. : SRS L O S domne
o AN A AT | i

Ltk aan

A s



PROJECT FounTatN Hit1s=STRUCTURE No. 36 LOC OF TESY DORING NO.__3
JOBNO._E71-141  DATE B-15 =171
E RIG TYPE =53
. =55 P £z . BORING TYPE Hottow STEM Aucer, NX
S wcy gl 25| 25 | 85| T2 | SURFACEELEV. 1878'- Diamonp CORE &
< | 38| 3 = ERa | B o T ot DATUM Toro TRICONE GEAR BIT
< | £33 | = <12 225 | &8 25 o
ol e | Se 1ElE|lde=| »y | 2% 38
i 8&“: (5_10 2lels=s A zo‘_’ i REMARKS VISUAL CLASSIFICATION
0 Lid e FIRM AT SUR-
2HE 23 4 FACE BECOMING
;/J/;@ " PEEY mERE CLAYEY SAND & GRAVEL,
43/4"5 50/0" (no RECOVERY) W1TH DEPTH SOME COBBLES To 6"+
55 - o . MODERATELY TO VERY
& ST 50/5 = - - STRONGLY LIME CEMENTED
2 & i 9,0 11
v ‘j/“/// e | 10% coORE BELOW 2%', MEDIUM PLAS-
/3/; o A5 SRR, NESS— — - o)L TICITY, WHITE TO GRAY
e L : B S 100% WATER
/6/{ i s I PO, — -1 o] -1
10 %fir__l e — s
_//»‘/5 \ T 10% coRE
TV INK e —~| RECOVERY
v i A | 00
= G \ - bt 100% WATER
AR o/st : ~|{ RETURN
T ¢ i i it Wt |
L /f S B M
” & ,(/ s ot S e
) s N SV SO
7
7 T e S
20 mf;i{ —=5 50/2" o -
y‘) ‘%’/ - V——
= ‘_/’J,: — — — ey
7 o RS T—
25 =L ‘“/——-S 50 0" (no~ RECOVERY)™™
iy / , <__ SRR ) /HARD SANDY SILT, SAND PRE-
- {' 5 - 3' o DOMINANTLY FINE, LOW
&% ] TO MEDIUM PLASTICITY,
, e " BROWN
30 ;
" TR STOPPED GEAR BIT AT 291!
’ P - o SAMPLER REFUSED AT
B | N T 29110"
- S G NOTE: HOLLOW STEM AUGER
- - e REFUSED AT 5", NX DIA-
: - s - MOND CORED To 14%',
o HOLLOW STEM AUGERED TO
e 25" AND REFUSED, TR |~
s e CONE GEAR BIT ToO 29%
: ; St i i
) T YT |
,,,,, : , ; . S SO !
o i ; ‘
2 AML. - :
T i
j
GROUND WATER ! |
SAMPLE TYPE \ .
pp—— Houn OATE SERGENT, HAUSKINS & BECKWITH

NONE

A — Auger cuttings.

B - Block sample

S - 2" 0.D0.1.38" I.D. tube sample.

S |
-/48/1

CONSULTING son ANOILOUNDRYION [ENEINTENS
PHOENIX LAGSTAFF L PAsSO




PROJECT___FOUNTAIN HiLLS-STRUCTURE No. 36 LOC CF TEST BORING NO._4
JOBNO. E71-141 DATE__ [-3-71 )
=z RIG TYPE G =55
l l R S . | aorinG TyPe_ 6" HoLLow STEM AUGER
- . el 8T8 X3 sC| =2 | SURFACE ELEV. 1859 '+
e sl >~ v Tyl =D v o o o
c | 22E] 3 Fl &R B2 e | 48 | paTUM Toro
s (£l 2 |35 3E8] 88| 28 | 23
o c € 9 g @ E E 00— > 9 . o
2 e rL Slels s e ey L REMARKS VISUAL CLASSIFICATION
O PR MEDIUM DENSE SILTY SAND, GRAVEL &
:ojj\qg 17 e SM COBBLES, GENERALLY WELL
il 1 GRADED, NONPLASTIC,
%0/‘\ i 4 A
70,&;//0,,\;5 29 175 B |y BROWN
Oﬂ(}ﬁl;._..{ 5 &
5 o o T FARM CLAYEY SAND, GRAVEL &
S - 58 8 ML COBBLES, STRONGLY LIME
R — - = — | CEMENTED, MEDIUM PLAS-
. ////W/QS, 80 I TICITY, TAN
— . ) HARD SANDY SILT, occAsIoNAL
il N . : -
‘ ;>\S 88 10 GRAVEL, SLIGHTLY TO
S s T — STRONGLY LIME CEMENTED,
’ /éjf, 1 . i LOW PLASTICITY TO NON-
"""" T T e PLASTIC, TAN
/ : e At ,,i....CL__.w 2
15 . 578 94 - i S - HARD CLAY, sSMALL AMOUNT OF
} o e S SAND, MODERATELY TO
o : S L : STRONGLY LIME' CEMENTED,
;?éf o I ; MEDIUM PLASTICITY, TAN
20 ///\—S - 117 13
- e e e STOPPED AUGER AT 19%!
= B A S SAMPLER REFUSED AT
f e BdTes"
25 —

. . i p—
!
! ;7
N
; - (% S e
- U i i
| B
f i |
U, ot - _
) . K |
- | j i :
GROUMD WATER ! b
NG r SAMPLE TYPE s ] SERGENT, HAUSKINS & BECKWITH
DL L AT A — Auger cuttings. B - Block sample -
l N e S « 2770.0. .88 1.D. tube sample, | S" COTULTING 0N KD FOlNCNTION BNEINEORS




PROJECT FouNTAIN Hitts=-STrUucTureE No. 36 LOGC OF TEST CORING NO._5
JOBNO.E71-141 DATE___6-4-71
< RIG TYPE CME -55
- - l
. 88 .| §2 BORING TYPE_ 6= HoLLow STEM AUGER

s o | BeE & £8 ., 5

N I T 5= =g SURFACE ELEV. 1861 "L

w 280 . e 2 O o o © b

£ ] ss8 ] 3 el &t e | 2L ot it DATUM TopPo

£ | E35 ] £ |g|5)sss| €& | 25 | 23

o E E W o o € E 0 o= - =k Z 0

5’ k())c‘fcg g_‘] e lol B ED Q“j ::‘EQ_ S50 REMARKS VISUAL CLASSIFICATION

O o = MEDIUM DENSE SILTY SAND, GRAVEL &

o
&
J

ARVAN

o o

L%

0%

e

%

Ui

ol o
1%
=

°c o
(@)
o

NG o

S6-

= St

COBBLES, WELL GRADED,
NONPLASTIC, BROWN

CLAYEY SAND & GRAVEL,

A 3 HARD
5 §j7/i§?5 54 - e e \ OCCASIONAL COBBLES,
R LN , ‘ LOW TO MEDIUM PLAS- |
_v,_'//// i ., S TICITY, TAN
o ;;fiﬁfﬁ =99 10 0 HARD SANDY CLAY, MODERATELY
o — N D TO STRONGLY LIME CE-
10 ;§§;?<5 78 107 MENTED, MEDIUM PLAS-
e om0 T SO - = L S - SRR — ——
, : TICITY, TAN
. / e b i ¥ >
..////K7T TR -
15 2222#«5 74 et
20 /622528 81 ¥ }
' —- e . STOPPED AUGER AT 193%'
— . e SAMPLER REFUSED AT
- . S 205"
25 - i o : !
. o S
SR s s BN —— ;;.._~ e e
GROUND WATER ! b
RalPLE TTHE 17] SERGENT, HAUSKINS & BECKWITH
f DEPTH Hous DA TE A - Auger cuttings. B - Block sample ~|S ‘ : %
I A § - 9" 0:D. 1.38" 1.D. tube sompla, 7 8 SR 0. 95 b SR
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JOBNO._E71-141 DATE___6-4-71

PROJECT FOUNTAIN HrvLrs=StrucTUurRe No. 36 LOG OF TEST SDORING NO. 6

LOW PLASTICITY, TAN

. i RIG TYPE CIV!’\F;—SF?

. S8 = -E’g : BORING TYPE__b6% HOLL’ow STEM AUGER

3 sEel _ g 305 o S% | == SURFACE ELEV. 1864 '+

£ 1S58 3 Tl ane . x s DATUM Toro

z | £33 | £ |3l 25| oe 24 o

Dl ééé (‘33_]8‘ 8 E 293 55 28 3 REMARKS VISUAL CLASSIFICATION

0 Ly R | MEDIUM DENSE CLAYEY SAND, GRAVEL &
Zoge NS 23 14 g COBBLES, WELL GRADED,
/ﬁkﬁ/: SM

d o o HARD SANDY CLAY, MODERATELY
: e e TO STRONGLY LIME CE-
MENTED, MEDIUM PLASTIC-

ITY, TAN
10
15
20
25
— R S STOPPED AUGER AT 24!
e I B S T SAMPLER REFUSED AT

o 0 T DI SR 2514"
30 B . - S oo ._w,_‘,..,w,;,w..wm.;,w

i i
i o éﬂ.. R ‘ S
| ] ‘ N
A & -
4 ¥
¢ {
_ , B . e e e
i . o s ! .-
ot t ' ! -
- ; i 0 ! 1
; : i ‘ r
o e -
— :
!
GROUND WATER ‘ |
SAMPLE TYPE
- | SERGENT, HAUSKINS & BECKWITH
CEP T Hobs BATE A — Auger cuttings. B ~ Block sample ~lS B
NONE § ~ 2" 0.D. 1.38" 1.D. tube sample. 1 ETaULING, JOn. 4N FAN gATIGR NG HEERS
G A S ; ;

Ay = OY
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PROJECT FOUNTAIN HitLs=-STRUcTURE No. 36 LOGC OF TEST DORING NO.
Jopno. E71=-141 paTE___6-10-71 —
I £ RIG TYPE CME =55
“E . S . BORING TYPE__ O3 HocrLLow STEM AUGER
o . el 378 2% | 83| =2 | SURFACE ELEV. 1877 1+
L 206 8 - B[l et t 32 Lo 5o —
c | 3s¢ | 3 = ESw | B oz 22 | DATUM Toro
=l f5s | o2 |22 esS | S8 | 28 | &
= | EERL B o(Elelee=| 2 | 55 To
a S 6_01 SlEl 822 a3 22 S0 REMARKS VISUAL CLASSIFICATION
O B MEDIUM DENSE SILTY SAND & GRAVEL,
TU“ E&S 32 5 TO VERY DENSE| SOME COBBLES, MEDIUM
Ol —. TO LOW PLASTICITY, TAN
ol EXSE Y T aM
5 ¢l 0 =S 50/4" 4 ,
<)o 8 50, 0"(No RECOVERY)
IO AN HARD CLAYEY SAND, SOME GRAV-
A6
_ jzgy‘ o . EL & COBBLES, FAIRLY
i }f&} . g WELL GRADED, STRONGLY
10 . 4§@Z Sf5o i o 1 LIME CEMENTED, LOW TO
. é%ﬁé . i S MEDIUM PLASTICITY, GRAY
7703 " ‘ 3
5 e
: ;}e;/ . U
.-oC‘O
15| - G5 e
9]
j@k/‘ . . —.—| HARD CLAY, CONSIDERABLE
A S GRAVEL, STRONGLY LIME
20 iy -r7vf~CH CEMENTED, HIGH PLAS-
| ] - TICITY, WHITE
'y . -
: i —
. : SNSRI (WSS -1 - 1 s CLAYEY SILT, sOME SAND
W e=s 50/5" 9. ’
25 b SR S & GRAVEL, STRATIFIED,
- i - = e MODERATELY LIME CEMENT-
~ 0 1, ED, LOW TO MEDIUM PLAS=
L] TICITY, LIGHT BROWN
1]
30 L
STOPPED AUGER AT 29%!
- - - e SAMPLER REFUSED AT
| - St 304"
385 : o anst e S
| e s S U
B ( I
| : > R
. ] e e S
! | i "
| % B, BT
1 i |
. e e
GROUND WATER ! |
L Y SERGENT, HAUSKINS & BECKWITH
DEPTH HOUR DATE A — Augor cuttings. B - Block sample —/SHB/: .

NONE

S - 2" 0.D.1.33" I.D. tube sample.

CONSULTING SOIL AND FOUNDATION ENGINEERS

PHOTNIN . FLAGSTARE §L easo
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PROJECT__FounTAIN Hit1s-STRUcTURE No. 36 LOGC OF TEST DONING NO.__8
JopNO. E71-14 DATE 54 - )
"z RIG TYPE GPE =~
L EE e | B2 . | soriNG TYPE__B%" HoLLow STEM AUGER
. 81275 | 25 | 85| T2 | SURFACEELEv.____1904'+
¢ | 85| B FlE8a | B 0% 22 | DATUM Topro
£ | E55 | 2 ||| £ | 68 | 26 | &3
a cE @ v @ E E 0= ol 5 e =P
] dcfa‘g 6.3 Sl8la=m &2 2 <5 REMARKS VISUAL CLASSIFICATION
0 : " | DENSE CLAYEY SAND & GRAVEL,
40 4 SC SOME COBBLES, GENERALLY
= R WELL GRADED, LOW TO |
S 50/5 4 MEDIUM PLASTICITY, TAN |
5 85 3 HARD CLAYEY SAND, soME GRAV=
) ! SRV S S EL & COBBLES, STRONGLY
) — . LIME CEMENTED, MEDIUM
. 50/1 (NQ"RESQMFRY)M PLASTICITY, WHITE
‘ ) s e e e
. 50/
s e s - AUGER REFUSED AT 11!
'] 5 el T ; e K SRR T S A S AR

i
D
—1
! |
i i }
| ¥
| |
H 1 i
i i 1
i i i
;
H
I = ’ SO F
¥ | i 2
o I T
e P mam
_— A
P
. t - =y —
|
| GROUND WATER
DEPTH HOUR DATE
NONE

- A
-2

c vy

'
o
3

uger cuttings.
'
'

|
SAMPLE TYPE
B -~ Block sample

0.D. 1.38"" I.D. tube sample.
0.D. 2.42"" 1.D. tube sample.

s ] SERGENT, HAUSKINS & BECKWITH

B | CONSULTING SOIL AND FOUNDATION ENGINEERS
PHOENIX s FLAGSTAFF s gL PASO

' A=11




STRUCTURE
FOUNTAIN HiLLS,
E71-147

Jos No.

HoLg No.

TA

2A

SA

4A

No. 36

DEPTH

0=1"

1’_4!

4!_9!

AR1ZONA

LOGS _OF TEST PITS

UNIFIED SoiL
CLASSIFICATION

GC

GwW-GM

ML

GwW

ML

58

GC

SW=SM

DESCRIPTION

CLAYEY SAND, GRAVEL &
COBBLES, SLIGHTLY LIME
CEMENTED, MEDIUM TO LOW
PLASTICITY, BROWN

SAND, GRAVEL & COBBLES,
MODERATELY LIME CEMENTED,
NONPLASTIC, GRAY

SANDY SILT, LOW PLASTIC—
ITY, GRAYISH=BROWN

(DUG WITH BACKHOE)

SAND, GRAVEL & COBBLES,
FAIRLY WELL GRADED,
SLIGHTLY LIME CEMENTED,
NONPLASTIC, TAN

SANDY SILT, MODERATELY
LIME CEMENTED, LOW PLAS=
TICITY, BROWN WITH SOME
LIGHT GRAY MOTTLING

(DUG WITH BACKHOE )

SANDY CLAY, SOME GRAVEL,
SLIGHTLY LIME CEMENTED,
MEDIUM PLASTICITY, BROWN

CLAYEY GRAVEL & COBBLES,
SOME SAND, MODERATELY
LIME CEMENTED, MEDIUM
PLASTICITY, TAN

(DUG WITH BACKHOE)

SAND & GRAVEL, SOME cOB=
BLES, FAIRLY WELL GRADED,
SLIGHTLY LIME CEMENTED,
BROWN

NS

S SERGENT, HAUSKINS & BECKWITH

B CONSULTING BOIL AND FOUNDATION ENGINIERS
PHOINIX . FLAGBTAPF ° EL PABO

A=-12



STRUCTURE No. 36

DESCRIPTION

FoOUuNTAIN HiLLs, ARIZONA
Jos No. E71-141
LOGS OF TEST PITS
UNIFIED SoiItL
HoLe No. DEPTH CLASSIFICATION
4 3%'-9%" ML
5A 0-3%" SC
3%'-10" SM
B6A 0-6" SC-SM
TA 0=-51 GW-GM
5'-10" CL-ML
8A 0-6" CL & SM
6" -25" GM

SANDY SILT, SOME GRAVEL,
LOW PLASTICITY, TAN WITH
SOME LIGHT GRAY MOTTLING S

(DUG WITH BACKHOE )

CLAYEY SAND & GRAVEL,
MODERATELY LIME CEMENTED,
MEDIUM PLASTICITY, BROWN s

SILTY SAND, STRONGLY CE-
MENTED, NONPLASTIC, WHITE 5

(DUG WITH BACKHOE)

SILTY SAND, SOME GRAVEL
& COBBLES, LOW PLASTIC-
ITY, TAN S

(DuG WITH BACKHOE)

SAND & GRAVEL, SOME CO0OB-
BLES, SOME SILT, FAIRLY

WELL GRADED, SLIGHTLY

LIME CEMENTED, NONPLAS-

TIC TO LOW PLASTICITY,

BROWN - 5

SILTY CLAY, SOME SAND,
LOW TO MEDIUM PLASTICITY,
BROWN S

(DUG WITH BACKHOE )

SILTY CLAY, LOW PLASTIC-—
ITY, BROWN, INTERCOLLATED
WITH SILTY SAND, STRONGLY
LIME CEMENTED, NONPLASTIC,
WHITE S

SILTY SAND & GRAVEL,
STRONGLY LIME CEMENTED,
NONPLASTIC, WHITE S

(DUG WITH BACKHOE )

/S/ SERGENT, HAUSKINS & BECKV/ITH
B

CONSULTING 80IL AND FOUNDATION ENGINEKRS
PHOENIX . PLAGSTAFY . L PASO = 1




STRUETUR
FOUNTAIN
Jos No.
HoLeE No.
QA
10A
11A

E No. 30
LT LS
E71-147

DEPTH

O-1%!

DESCRIPTION

SANDY CLAY, SOME GRAVEL
& COBBLES, MEDIUM PLAS-
TICITY, TAN

SANDY CLAY, SOME GRAVEL
& COBBLES, WELL GRADED,
SLIGHTLY LIME CEMENTED,
LOW PLASTICITY, TAN

SAND, GRAVEL & COBBLES,
WELL GRADED, STRONGLY
LIME CEMENTED, LOW PLAS-
TICITY, WHITE

(DUG WITH BACKHOE )

SANDY GRAVEL, SOME COB-
BLES,; SOME SILTY CLAY;
WELL GRADED, MODERATELY
LIME CEMENTED, LOW PLAS-
TICITY TO NONPLASTIC,
BROWN

SILTY CLAY, SOME SAND,
MEDIUM PLASTICITY, BROWN
WITH SOME GRAY MOTTLING

(PUG WITH BACKHOE)

SANDY CLAY, SOME GRAVEL
& COBBLES, SLIGHTLY LIME
CEMENTED, MEDIUM PLAS-
TICITY, BROWN

SAND, GRAVEL & COBBLES,
FAIRLY WELL GRADED,
SLIGHTLY LIME CEMENTED,
NONPLASTIC, BROWN

ARIZONA
LLOGS OF TEST PITS
UNIFIED SolIL
CLASSIFICATION
CL
5! cL
£ GM
GW-GM
£ CL-ML
CL
L | SM
]! CL-ML

SILTY CLAY, SOME SAND,
MEDIUM PLASTICITY, BROWN

(puUG WITH BACKHOE )

s SERGENT, HAUSKINS & BECKWITH

B CONSULTING 8OIL AND FOUNDATION ENGIMIERS
PUOENIX . FLAGRTARK . KL PASO

A-14
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STRUCTURE No. 36

FOUNTAIN HiLLS,
Jos No. E71-141
Hore No. DEPTH
12A o-2'"
2!_5!
Bi=11"*

ARIZONA

LOGS OF TEST PITS

UNIFIED SolIL
CLASSIFICATION

Gw-GM

GW-GM

ML

DESCRIPTION

SAND, GRAVEL & COBBLES,
WELL GRADED, NONPLASTIC,
GRAY

SAND, GRAVEL & COBBLES,
TRACE OF SILT, WELL
GRADED, MODERATELY LIME
CEMENTED, NONPLASTIC,
BROWN

CLAYEY SILT, SOME SAND,
LOW PLASTICITY, BROWN

(DUG ‘WITH BACKHOE )

H

!

|
"5'7" SERGENT, HAUSKINS & BECKWIT
B

CONBULYING 8OIL AND FOUNDATION ENGINCERS
PHOENIX ° PLAGBTAFF . EL PASO

A=15
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ENGINCERING ANALYSIS . PHYSICAL TESTING ° QUALITY CONTROL ° FIELD EXPLORATION

REPORT ON LABORATORY TESTS

DATE__/=1-71

PROJECT STRUCTURE No. 36 JOB NO E71-141
LOCATION FounTaiIN HiLLs, ARIZONA LAB NO.
CLIENT ADDRESS
SOURCE OF SAMPLE
MATERIAL SAMPLED BY
SUBMITTED BY REQUESTED BY
TESTED ASTM D2434 DATE RECEIVED
TEST RESULTS
DRy
BoriING DENSITY PERCENT PERMEABILITY
No . DEPTH LBS/SPCF COMPACT I ON RATE LaB No.
LA 0-3%" 125.0 96.2 10,420  fFT1/YR  141-49
11A 271-62" 129.5 97 .1 693.7 rF1/YR 141-64
PHOENIX, ARIZONA FLAGSTAFF, ARIZONA EL PASO, TEXAS
3544 WEST CLARENDON 2029 NORTH 4TH STREET 201 NORTH CLARK ROAD
(602) 264-4377 (602) 774-4433 (915) 772-3088



-4 i .!;2.?3.;;“»&'.5 'slz}:;ci :;ECL;E‘.E% -~ w4 . -4
Job Mo, E7 i _1 4 1 Date
Client: Project StrucTURE No. 36
FOUNTAIN HiLLs, ARI1ZONA
Material
Source
HOLE o UNIFIED ] SIEVE ANALYSIS — ACCUM. % PASSING LAB.
NO. LOCATION CLASS. LL 200 | 100 | 40 16 10 4 Va % % 1 175 2 NO.
SEE
4 S1TE PLAN i Gl 36 | 14 | 83 921 98 | 99 99 1100 141-7
SEE
6 ngE PLAN 3 SM-SC 25 6 | 28 331 41 | 50 511 B 1 O 75 | 87 | 160 141-1S
EE
6 Si1TE PLAN S CL 3 10 | 60 65| 70 | 74 761 85 | 89 91 |100 141-20
SEE : ]
7 SiTE PLAN 14 GM 42 | 14 | 34 36| 40 | 47 52| 65 | 70 73 | 82 881100 141-26
SEE
i SITE PLAN 3" GM 21 1130 34| 40 | 51 521 64 | 72 731 88 | 100 14.1-27
SEE
7 SiTE PLAN 30" ML 36 | 10 | 94 99| 99 100 14997
SEE
1A | S1TE PLAN 11-4"1 GW-GM 23 g 8 91 12 | 18 22| 33 | 86 41| 56 63| 751 85 | 141-43
SEE
1A | S1TE PLAN 4'1'-gt ML 35 8 | 75 851 89 | 94 96 {100 141 -44
SEE )
ZA 1| SiTE PLAN 0—4%' GW NP 4 61 12 | 22 28| 38 | 42 47 1 60 68| 771 85 [ 141-45
SEE
2A | S1TE PLAN 451 10! ML 34 8 | 83 75| 90 | 95 96 |100 141-46
SEE
3A | Si1TE PLAN 2‘—6%‘ GC 36 1 18 | 13 14 | 17 | 23 27 i 36 | 41 47 | 61 70| 78| 87 | 141-48
SEE
4A | SI1TE PLAN 0—3%' SW=-SM NP | 10 121 18 | 32 411 59 | 64 711 80 841 89| 92 | 141-49
SEE
AN |S17e PLaN 3%'—9%' ML 3 6 | 57 711 86 | 93 95| 96 | 96 97 1100 141-50
SEE
5A |SI1TE PLAN 0—3%' GC 37 | 20 | 45 49| B3 | 57 60| 67 | 69 75 | 86 80| 96| 97 | 141-51
SEE
5A |SiTE PLAN 3%'—10' GM NP | 21 24 | 30 | 35 36| 38 | 41 44 | 54 63| 75| 90 | 141-52
w8
}
M

SERGENT, HAUSKINS & BECKWITH



Jobs Mo, E71-141 Date

Client: Project StrucTurE No. 36

FoUNTAIN Hitcts, AR1ZONA

Material
Source
}rl\l%L-[ LBEAT | BN DEPTH U I\ICIL;SISF D LL Pl — . - ]ZIEVE »;\(l;\!ALYSIi — ACC\ZN\. % ;BASSINS,A ) - Q"J L;\i\g
6A gfis Puan | 0-6" sc-sM | 22| 4131 | 38| 47|52 | 62| 71| 75 | 80| 87 | 90| 92| 94 | 141-53
7A gfig PLan | 0-5! GW-GM NPl 8] 11] 18|28 | 35| 48|52 | 58| 63| 75| 81| 89 |141-54
A gfig PLan | 5'-10" cL-ML | 30| 8|77 | 92| 98|99 | 99| 99|99 [100 141-55
8A g?is Pian | 8"-25" GM NP | 36 | 38| 42 |43 | 43| 44 ] 46 | 49] 61 671 76 94 | 141-57
9A 2fis PLan | 24'-34%! GM NP |34 | 37} 43|51 | 56| 65|71 | 78] 91| 95100 141-60
10A gfia PLAN | O-6%" GW-GM NPl 9| 120 17|25 | 29| 40|45 | 51| 69| 80| 90| 95| 141-61
10A gfis Pian | 64'-95' | cL-ML | 34]|10]78 | 80| 95|97 | 98100 141-62
11A gfis PLaN | 2'-63" SM NPl 13| 16 25|40 | 47| 58|62 | 67| 78| 83| 91| 97 | 141-64
11A éfia PLan_ | 64'-11" CL 29| 8|75 | 90| 95196 | 97| 98] 98 | 100 141-65
12A giig PLaAN | 2'-5! GW-GM NP | 7 9| 13|22 | 27| 39|45 | 54| 73| 82| 91| 97 | 141-67
12A gfig Puan | 5'-11" ML 33| 6|76 | 87 91193 | 94| 95(95 | 96(100 141-64

SERGENT, HAUSKINS & BECKWITH
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{SHIP TESTS
JOB KRO.

»
‘

cLATIO

NSITY RE

HiLLs

[

D
FOUNTAIN

| ¥

=

MOISTUR
36

o
-

i

No.

JRE

UMMARY O
uc

<
o
IS

-

“ 4
e (e E ——— - b4 pv pgs $ . ey +
SRDEn BhGEH birsns bheE LERSR AT EERAR DL TS A CaaEanr]

..... R seed SR h S aas PSS e SR BABRgw

‘e

beall

TD2/SE7-ALISNIA A¥Q

B-4

LAB
NO.
€ Paso

141-49

12,375
12,317
12,375
12,317
56,250
55,986
56,250
55,986

COMPACTIVE EFFORT
FT.LBS/CU. FT.
COMPACTIVE EFFORT
FT.LBS/CU; FT.

TEST
METHOD
rLAGSTAPF

HEIGHT OF
FALL
120
124
Iy

HEIGHT OF
FALL
18
P i
18'

18"
CONSULTING BOIL AND FOUNDATION ENGINEERS
PHOENIX

TEST
DESIGNATION

STM

698
SERGENT, HAUSKINS & BECKWITH

A

130.0 |D

5 L-Bis,
5.5 LS,

AASHO T180-61 and ASTM 1557-66T (Modified Proctor)

MOLD

DIAMETER

HAMMER
WEIGHT

5.6 LBS;
5 LBS;

HAMMER
WEIGHT
10.0 LBS.
10.0 LBS.
10.0 LBS.

Standard Proctor)
10.9 LBS.

NSITY

8s/CU. FT.

i

MAXIMUM DRY
D

15

ARE
PER
56
25
56
25
56

MOISTUR
LAYER

BLOWS
LAYER

BLOWS PER

OPTIMUM
CONTENT
% DRY WT.

v

NO.OF
LAYERS
NO.OF
LAYERS

DENSITY RELATIONSHIP TEST METHOD DATA

AASHO T99-61 and ASTM D 698-66T (

MOLD
TER

IGHT

MOISTURE CONTENT — % DRY WEIGHT
HEIGHT
4.58""
4.58""
4.58""

H

6"

SOURCE
MOISTURE

DIANM

AL
AB 7
MATERIAL
-84
-3/ 4
-3¢ &
MATERIAL
-3/ 4
-3/ 4

R

|

G

A
METHOD

CURVE
METHOD
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SERGENT, HAUSKINS & BECKWITH

CONSULTING SOIL AND FOUNDATION ENGINEERS

APPLIED SOIL MECHANICS o ENGINEERING GEOLOGY @©

B. DWAINE SERGENT, P.E. JOHN B. HAUSKINS, P.E.

DALE V. BEDENKOP, P.E. ROBERT D. BOOTH, P.E.

May 3, 1973

TRICO OF ARIZONA, I[INC,
12031 NoRTH CoLoNY DRIVE
FounTAaIN HiLLS, ARIZONA 85268

ATTENTION: MR, ROGER TULK

STRUCTURE No. 36
FouNTAIN HiLLs,

Rex
ARIZONA

GENTLEMEN,

JoB No,

MATERIALS ENGINEERING

GEORGE H. BECKWITH, P.E.

BRUCE J. LEISER, P.E.

E73-14

SUBMITTED HEREWITH ARE THE RESULTS OF FIELD DENSITY TESTS

PERFORMED AT THE ABOVE REFERENCED PROJECT ON MARCH 286,

THROUGH APrRIL 17, 1973,

SHOULD ANY QUESTIONS ARISE CONCERNING THESE TESTS,

DO NOT HESITATE TO CALL,

RESPECTFULLY SUBMITTED,

SERGENT, HAUSKINS & BECKWITH ENGINEERS

i //%/

EUVEYDOALE 5. PARKER

By

CoPlES: ADDRESSEE (4)
AR1zoNA WATER COMMISS{ON

ATTtN: JoseprH D, WALTERS, P, E,

1973,

PLEASE

SUPERVISOR OF Dam Sarety (1)

REPLY TO: 3940 W. CLARENDON, PHOENIX, ARIZONA 85019

EL PASO
(918) 772.-3088

FLAGSTAFF
(602) 774-4433

PHOENIX

ALBUQUERQUE
(505) 344.9940



CONSULTING SOIL AND FOUNDATION ENGINEERS
MATERIALS TESTING ENGINEERS

SERGENT, HAUSKINS & BECKWITH

| S A
bt

tenDY 774 A433

(AANY AT Y r AN

(915%)Y 772 20AR

(%05) 344.9940

' ENGINEERING ANALYSIS PHYSICAL TESTING QUALITY CONTROL . FIELD EXPLORATION
FIELD DENSITY TEST DATA
DATE 5"3"73
PROJECT STRUCTURE No, 36 JOB NO. E73-14
LOCATION FOUNTAIN HiLLSs, ARIZONA
12031 NorTH CoLONY DRIVE
CLIENT TRICO OF ARIZONA, INC, ADDRESs__FOUNTAIN HitLs, ARI1ZONA 85268
ARCHITECT/ENGINEER CONTRACTOR
REQUESTED BY RoGER TULK PERFORMED BY SHB/GDS
MATERIAL NATIVE BORROW
DATE OF [r;«,v ] "T-,F‘f“ I ﬁw‘ ) ;"“l‘f}‘:’ e l "ol | curve
TEST A, F §e { g PERY Wi AT DENSITY NO.
| Gl 1 o qells | o BLt LW 1 1060 H
2151
3-26-73 | 76 |[18'- 20" W or ¢ - StaTiON 1450 5.1 1142,0[103.9 H
1841
B=-26-73 | 77 121" = ¢ oF CorRE - STATION 4400 14.6 [111.0] 99.5 A
214! |
78 1187 - ¢ ofF CoRE - STATION 1450 6.2 |106,9 | 96,0
| Tal i
cef=dd | fg [ 1ate ) 3 W O G6F € =~ STATION 5400 16.0 | 109,71 98.0] A
142!
3-27-73 | 80 |18'-| 3' E oF ¢ - STATION 4450 14.1 ]109.0| 98.0] A
184!
3-27-73 | 81 [ 18'- ¢ oF CorRE - STATION 1450 14.8 [ 107.3| 96.4 A
185!
4-2-73 g2 13;';'— 47 W or ¢ - StaTion 2400 4.1 1109.8! 98.4 A
e it
4-2-73 | 83 ]13'-| 4' £ or ¢ - STATION 5400 14.9 [106.0|(95.2] A
13'.’»" \\‘v .
| 4-2-73 | 84 | 115"+ ¢ oF CoRE - StaTion 7400 16.0 |106.9| 96.0| A
2o
\\
\‘,
\s
PHOENIX FLAGSTAFF EL PASO “ALBUQUERQUE




A SERGENT, HAUSKINS & BECKWITH  (ifwiis resvng socineamy.

S
~| A

ENGINEERING ANALYSIS ° PHYSICAL TESTING = QUALITY CONTROL ° FIELD EXPLORATION

1
= EST DATA
FIELD DENSITY T - 5375
PROJECT STRUCTURE No., 36 JOB NO. __E73-14
LOCATION FouNTAIN HiLLS, ARIZONA
120317 NorTH CoLONY DRIVE
CLIENT TrRICO OF ARIZONA, INC. ADDRESs _FOUNTAIN HiLLs, ARIZONA 85268
ARCHITECT/ENGINEER CONTRACTOR
REQUESTED BY RoGER TULK PERFORMED BY SHB/GDS
MATERIAL NATIVE BORROW
Lot e LocaTion USSTERT| oBMmy | o |evaye
4-3-73 85 | 94! - 4" W or ¢ - StaTioN 10400 15.8 1111.31] 99.8 A
ek '
4-3-73 86 | 11"~ 4" £ or ¢ - StaTioN 8+00 14,8 [110.3] 99.0 A
114!
4-3-73 87 110"~ ¢ oF CoRE - STATION 5400 15,0 108,33 | 97.°2 A
1o
4-3-~73 88 (10"~ ¢ oF Core - STATION 2400 15.9 [108.0| 97.0 A
104!
4-4-~73 89 [8'- ¢ oF CoRE -~ STATION 3400 13.9 [108.0| 97.0 A
Al
4-4-~73 90 | 8'- 3" W-oF ¢ - StaTion 6400 16,1 1107.5| 96.5 A
84!
4-4~73 | 91 |74 -] 4" W or ¢ - StaTION 9400 16.3 |108.3 | 97.2| A
8!
4-5-73 92 | 7'- ¢ ofF CoRE - STATION 3400 7.2 1107.91 96.9 A
s ,
4 =5=13 93 | 7'=- | ¢ oF CoRE = STATION 6100 14.5 107,56} 96.5 A
s
EEESOPTIRERS RS | PESSRRIRIR) B S, R — e — m.t:___
4-6-73 | 94 |[6\'-| 3" W or ¢ - STATION 9400 14,0 ]106.8 (/95,8 A
/AN -
PHOENIX FLAGSTAFF EL PASO ALBUQUERQUE
(602) 272-6848 (602) 774-4433 (915) 772.3088 (50%) 344-9940
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ENGINEERING ANALYSIS ] PHYSICAL TESTING o QUALITY CONTRbL . FIELD EXPLORATION

l

FIELD DENSITY TEST DATA

S DATE ] 5"'3"‘73
PROJECT STRUCTURE No, 36 JOB NO. E73-14
LOCATION FOUNTAIN HiLLS, ARIZONA

12037 NorTH CoLONY DRIVE

CLIENT TRICO OF ARIZONA, [NC, ADDRESS _FOUNTAIN HiLLs, ARrRizona 85268
ARCHITECT/ENGINEER CONTRACTOR
REQUESTED BY RoGER TuLK PERFORMED BY SHB/GDS

NATIVE BORROW

MATERIAL
4-6-73 | 95 |65'-| 4' E oF ¢ - StaTion 5+00 16.0 | 109.2] 98.0] A
71
4-9-73 | 96 | 0-6" 5' |N FRONT OF INLET PIPE 7.0 1 131.5] 99.9! E
4-9-73 | 97 |5'- | ¢ oF Core - STATION 5+00 17.0 | 108.0| 97.0] A
5Lt
A-9-13 | 96 ol ¢ oF CorRe - STATION 8400 14,2 | 107.0] 96.2| A
| B!
4-10-73 | 99 |4'~ 5' W ofF ¢ - StaTION 3400 15.0 | 107.5| 96.5]- A
Lt
T4—10—73 100 [ 4! - 4' E oF ¢ - STtATION 6400 14,0 | 109,8; 98.5 A
45
d=13=73 {101 13} 5' W oF ¢ - StaTloN 2+00 6.6 | 135,0| 98.8 H
g4
| 4-18-73 1102 | 1= 3' E oF ¢ - STATION 6400 5,0 | 185,71 BY. 9 H
14
4-17-73 103 | 0-C" | 2' W of ¢ = STATION 8+00 5.9 |137.7]100.6/ H
S . - Bl
e e | |
AR
PHOENIX FLAGSTAFF EL PASO ALBUQUERQUE

(002) 272.6848 (BOR2) 774.4433 (915) 772-3088 (505) 344.9940



SERGENT, }«'AUSK'NS & BECKW!TH CONSULTING SOILL. AND FOUNDATION ENGINEERS

APPLIED SOIL MECHANICS e ENGINEERING GEOLOGY e MATERIALS ENGINEERING

B. DWAINE SERGENT, P.E. JOHN B. HAUSKINS, P.E. GEORGE H. BECKWITH, P.E.

DALE V. BEDENKOP, P.E. ROBERT D. BOOTH, P.E. BRUCE J. LEISER, P.E.

MARCH 28, 1973

TRICO OF ARIZONA, INC, Jos No., E73-14

12031 NorTH COLONY DRIVE
FOUNTAIN HiLLS, ARIZONA 85268

ATTENTION: MR, ROGER TULK

RE: StrRUCTURE No. 36
FOUNTAIN HILLS, ARIZONA

GENTLEMEN,

SUBMITTED HEREWITH ARE THE RESULTS OF FIELD DENSITY TESTS
PERFORMED AT THE ABOVE REFERENCED PROJECT ON MArRCH 5, 1973,
THROUGH MaARCH 22, 1973.

SHOULD ANY QUESTIONS ARISE CONCERNING THESE TESTS, PLEASE

DO NOT HESITATE TO CALL,

RESPECTFULLY SUBMITTED,

SERGENT, HAUSKINS & BECKWITH ENGINEERS

BY_A{Z%Z:Z;.

Date S, PARKER

CopiEs: ADDRESSEE (4)
AR1ZONA WATER Commission (1)

REPLY TO: 3940 W. CLARENDON, PHOENIX, ARIZONA 85019

PHOENIX FLAGSTAFF EL PASO ALBUQUERQUE
(602) 272.6848 (602) 774.4433 (918) 772.3088 (505) 344.9940



|
[

SERGENT, HAUSKINS & BECKWITH

CONSULTING SOIL AND FOUNDATION ENGINEERS

MATERIALS TESTING ENGINEERS

s
L8|
1

ENGINEERING ANALYSIS

PHYSICAL TESTING

QUALITY CONTROL

FIELD DENSITY TEST DATA

FIELD EXPLORATION

DATE . 3-27-173
PROJECT STRUCTURE No, JOB NO. E73-14
LOCATION FOUNTAIN HiILLS, ARIZONA
12031 NorTH CoLONY DRIVE
CLIENT TRICO_OF ARIZONA, ADDRESS FOUNTAIN HiILLS, ARizONA 85268
ARCHITECT/ENGINEER CONTRACTOR
REQUESTED BY RocerR TULK PERFORMED BY SHB/GDS
MATERIAL NATIVE SolL
| oeprn
TEST 3 TEST % DRY WT.|LBS/CU.FT.| DENSITY
P§:§:73 2yt~ W oF ¢ - StAaTION 5450 4.0 [143.0] 98.6
214!
3-5-73 245! - - StAaTion 7+00 9.3 |139.2]102,2
2! 2
375 P0L1-| ¢ oF CoRE - STATION 9400 13.0 |105.6| 95.0/
‘ oy o
3-6-73 205! - W oF ¢ - StaTion 9+00 9.0 |136.5] 99.8
211
3-6-73 e ¢ - STATION 6450 16.5 |108.8| 97.6
24!
3-6-173 23! - E or ¢ - STATION 6450 9.0 |141.5(103.5
] 24!
3-6-72 171 = E oF ¢ - StaTiOoN 9450 8.6 |140,0(102.6
174 i
573 16! - ¢ - STATION 9450 15.8 | 106.6|(95.8
____________ B R -
S={ =13 16'- 1 20" W oF ¢ - StAaTION 9450 8.7 1141.9/103.8
N 1E‘El_ _______ _
3-7-713 | 224 - - STATION 7400 9.6 |144.0[105.3
stk
EL PASO ALBUQUERQUE

(602) 272.6848

(602) 774-4433

(913) 772.3088

(5085) 344.9940




o 1 SERGENT, HAUSKINS & BECKWITH o s oo reeens

—O/EHé_a

' ENGINEERING ANALYSIS ° PHYSICAL TESTING . QUALITY CONTROL ° FIELD EXPLORATION
FIELD DENSITY TEST DATA Spen ST TS
PROJECT STRUCTURE No. 36 JOB NO. E73-14
LOCATION FOUNTAIN HiLLS, ARIZONA
12037 NoRTH COLONY DRIVE .
CLIENT TRICO OF ARIZONA, [NC, ADDRESs FOUNTAIN HiLLS, ARIZONA 85268
ARCHITECT/ENGINEER CONTRACTOR
REQUESTED BY ROGER TULK PERFORMED BY SHB/GDS
MATERIAL NATIVE SollL
aiege T PR LocaTIoN T | |
3-7-73 | 53 |214'-] 4' E oF ¢ - StaTiON 7400 16.6 |107.8] 96.6| A
g2t |
3-7-73 | 54 |225'-| 30" W oF ¢ - StaTioN 7+00 9.0 |141.,0]103.1| H
£t
2=18=720 | 55 |417= 35! Wor ¢ - 1' OVER OUTLET
31! PIPE 10.0 [134.6| 98.5| H
3-18-T3 | 56 |31'= 20" E oF ¢ - 2' OVER OUTLET
314! PIPE 8.0 [141.5(103.5| H
3-15-73 | 57 |255'-| 25' E oF ¢ - Station 5+50 7.0 [141.0(103.1| H
26!
=150 | B8 125! = ¢ oF CorRE - STATION 5+50 186.0 |1CB. 9| 97.8| A
L 25t
S~15~¢3 | 50 | 25'= 15" W oF ¢ - StaTiOoN 5+50 6.8 |142.6 (104.2| H
264!
- —f
3-16-73 | 60 16%1: 30" W oF ¢ - StAaTIiON 8+50 6.2 [{138.0(100.2| H
I N A AN
3-16-73 | 61 [165' 3' E orF ¢ - STATION 8+50 16.2 [108.0] 97.0| A
— e L
 3=16-73 | b2 | 17" = 25" W orF ¢ - STATION 8+50 16.4 1133.6| 98.01 H
175
\
PHOENIX FLAGSTAFF EL PASO ALBUQUERQUE
(602) 272.-6848 (602) 774-4433 (915) 772.3088 (505) 344.-9940



1 SERGENT, HAUSKINS & BECKWITH  iiiteiies ot s romason ieveers

S
B |

t ENGINEERING ANALYSIS ° PHYSICAL TESTING ° QUALITY CONTROL ° FIELD EXPLORATION
FIELD DENSITY TEST DATA oaTE _ 3-27-73
PROJECT STRUCTURE No. 36 JOB NO. E7/3-14
LOCATION FOUNTAIN HiLLS, ARIZONA
' 120317 NorRTH COLONY DRIVE

CLIENT TRICO OF ARIZONA, INC, ADDRESs FOUNTAIN HiLLS, ARIZONA 85268

ARCHITECT/ENGINEER CONTRACTOR

REQUESTED BY RoGER TULK PERFORMED BY . SHB/GDS

MATERIAL NATIVE SoilL

et | Thov DTEE’?TH LOCATION E,%iigv;f ngisngT. DZ%”‘@’TYT"Y cuRve

3-19-73 | 63 |34!' - ¢ oF CorRe - StaTioN 3450 16.9 1109.0) 97,8 | A
344!

3-19-73 | 64 |33'~ 40' £ oF ¢ - StaTlioN 3450 : 5.0 1138.0(101.8( H
334!

3-19-73 | 65 [31"'~ 40" W ofF ¢ - STtAaTION 3+500 6.2 1145.01(106.0| H
31"

3-20-73 | 66 [30! - ¢ oF CorRE - STtATION 4400 14,2 1114.,8(103.0] A
304!

3-20-73 | 67 |29'- 1 20' W ofF ¢ - StAaTiON 3450 6.5 |144.81105.8| H
29!

3-20-73 | 68 28" - 28' E oF ¢ - StATI1ON 3+75 4.8 1142.21104.0| H

283!

3-21-73 | 69 [ 27'- 15" W oF ¢ - STtaTION 3450 3.1 |143.01104.5| H
27J 1 '

3=21-73 | 70 |26’ - 3" W or ¢ - StAaTION 3400 17.0 [ 110.0| 98.6| A
265!

3-21=73 | 71 | 2b6*=1 1B' E of € - STATION 4400 4.0 1136.51100.01 H
250!

 G=dp=02 | T2 | 21» 30" E oF ¢ - StATION OF5O0 __B.2 1141,91103,8] H
1L

PHOENIX FLAGSTAFF EL PASO ALBUQUERQUE

(602) 272.6948 (602) 774.4433 (915) 772.3088 (50%5) F44-094G



|
- SERGENT, HAUSKINS & BECKWITH

CONSULTING SOIL AND FOUNDATION ENGINEERS
MATERIALS TESTING ENGINEERS

L
2] |

ENGIHEERING ANALYSIS

PHYSICAL TESTING

2 QUALITY CONTROL ]

FIELD EXPLORATION

FIELD DENSITY TEST DATA
DATE 3"‘27"73
PROJECT STRUCTURE No, 36 JOB NO. E73-14
LOCATION FOUNTAIN HiLLS, AR[ZONA
120317 NorRTH COLONY DRIVE "
CLIENT TrRico oF ArRiIzONA, INC, ADDRESs _FOUNTAIN HiLLS, ARIZONA 85268
ARCHITECT/ENGINEER CONTRACTOR
REQUESTED BY RoGER TULK PERFORMED BY SHB /GDS
MATERIAL NATIVE SollL
3-22-73°1 73 214~ 20' W oF € ~ SyaTion P4+50 7.0 |142.8|104.5] H
z2e!
3-22-73 | 74 [19'- ¢ oF CoRE - STATION 1450 16.4 [115.,2103.3] A
194!
R s
PHOENIX FLAGSTAFF EL PASO ALBUQUERQUE

(602) 272-6048 (G02) 774.4433

(915) 772.3088 (505) 344-9940

671



| SERGENT, HAUSKINS & BECKWITH  consucrine soiL anb rounpation encineers
L APPLIED SOIL MECHANICSs @ ENGINEERING GEOLOGY @ MATERIALS ENGINEERING
== B. DWAINE SERGENT, P.E, JOHN B. HAUSKINS. P.E. GEORGE H. BECKWITH, P.E,

DALE V. BEDENKOP, P.E. ROBERT D. BOOTH, P.E. BRUCE J. LEISER, P.E.

MarcH 13, 1973

TrRico OF ARIZONA, INC, Jos No, E73-14
12031 NorTH CoLONY DRIVE
FOUNTAIN HiLLS, ARIZONA 85268

ATTENTION: MR, ROGER TULK

Re: StrucTureE No. 36
FOUNTAIN HiLLS, ARIZONA

GENTLEMEN,

SUBMITTED HEREWITH |S THE CORRECTED PLASTICITY INDEX WHICH

WAS INCORRECTLY REPORTED TO YOoU ON MARCH 6, 1973,

SHOULD ANY QUESTIONS ARISE CONCERNING THIS TEST, PLEASE DO

NOT HESITATE TO CALL,

RESPECTFULLY SUBMITTED,

SERGENT, HAUSKINS & BECKWITH ENGINEERS

/ o -
l“‘ @
t A / / /—v
2L &
t

DaLe S. PARKER

By

S e N

Copits: ApbrESSEE (4
AR1zZONA WATER ComMission (1)

REPLY TO: 3940 W. CLARENDON, PHOENIX, ARIZONA 85019

PHOENIX FLAGSTAFF EL. PASO ALBUQUERQUE
(G02) 272.6848 (602) 774-4433 (915) 772.3088 (505) 344.-9940



SERGENT, HAUSKINS & BECKWITH

CONSULTING SOIL AND FOUNDATION ENGINEERS
MATERIALS TESTING ENGINEERS

EMGINEERING ANALYSIS . PHYSICAL TESTING

» QUALITY CONTROL ° FIELD EXPLORATION

REPORT OF SOIL TESTS

DATE 3-13-73
PROJECT STRUCTURE No. 36 JoB No, E73-14
LOCATION FOUNTAIN HILLS, ARIZONA
12031 NorTH CoLoONY DRIVE

CLIENT TRICO OF ARIZONA, [NC. ADDRESS FOUNTAIN HiLLs, ArRIzoNa 85268
SAMPLED BY SHB/GDS SUBMITTED BY SHB/GDS
REQUESTED BY: ROGER TULK DATE RECEIVED S=l=Td

SOURCE SpiLLway CuT SOURCE

MATERIAL NATIVE SolL MATERIAL

LAB NO. 3-14-21 LAB NO.

MECHANICAL ANALYSIS .MECHANICAL ANALYSIS

SIEVE % RETAINED % PASSING SIEVE % RETAINED % PASSING

SIZE (INDIV.) (CuMUL) SIZE (INDIV.) (CuMuU L)

pers s

3 100 3

2" g8 2

1-1/2"" 95 1-1/2"*

e 89 1

3/4" 83 3/4"

12 75 120

378" 68 3/8"

1/4° 58 174"

¥4 N2 #a4

%8 4.4 #8

#10 43 #10

#16 38 #16

# 30 # 30

# 40 31 # 40

#50 # 50

#100 26 #100

# 200 24 # 200

LIQUID LiMIT____ 29 PLASTIC LIMIT___26 LIQUID LIMIT PLASTIC LIMIT

PLASTICITY INDEX 4 PLASTICITY INDEX

SOIL CLASSIFICATION: AASHO SOIL CLASSIFICATION: AASHO

UNIFIED UNIFIED
OTHER OTHER

FLAGSTAFF, ARIZONA
2029 NORTH 4TH STREET
(602) 774-4433

PHOENIX, ARIZONA
3940 WEST CLARENDON
(602) 272.6040

ALBUQUERQUE, NEW MEXICO
2501 CANDELARIA N.E.
(505) 344.9940

EL PASO, TEXAS
201 NORTH CLARK ROAD
(915) 772.3000



i
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SERGENT, HAUSK!NS & BECKW|1H CONSULTING SOIL AND FOUNDATION ENGINEERS

L APPLIED SOIL MECHANICS ® ENGINEERING GEOLOGY ® MATERIALS ENGINEERING
= B. DWAINE SERGENT, P.E. JOHN B. HAUSKINS. P.E, GEORGE M. BECKWITH, P.E.
DALE V. BEDENKOP, P.E. ROBERT D. BOOTH, P.E, BRUCE J. LEISER, P.E.

MarcH 6, 1973

TrRico oF ARiIzoNA, INC. Jos No. E73-14

12031 NorTH CoLONEY DRIVE
FOUNTAIN HiLLS, ArRIZONA 85268

ATTENTION: MR, ROGER TULK

RE 2 STrRUCTURE No. 36
FOUNTAIN HiLLS, ARIZONA

GENTLEMEN,

SUBMITTED HEREWITH ARE THE RESULTS OF FIELD DENSITY TESTS
PERFORMED AT THE ABOVE REFERENCED PROJECT ON FEBRUARY 14,

1973, THROUGH MARCH 6, 1973.

ALsSo SUBMITTED ARE THE RESULTS OF SIEVE ANALYSIS, PLASTICITY

I NDEX AND MOISTURE-DENSITY RELATIONSHIP TESTS PERFORMED IN

OUR LABORATORY.

SHOULD ANY QUESTIONS ARISE CONCERNING THESE TESTS, PLEASE

DO NOT HESITATE TO CALL.

RESPECTFULLY SUBMITTED,
SERGENFY HAUSKINS & PECKWITH ENGINEERS

By /Ceffyé;*/fijﬂ/Ci;kaf/

DaLE S. PARKER

Cortes:  ADORESSEE (4)
AR1ZONA WATER Commission (1)

REPLY TO: 3940 W. CLARENDON, PHOENIX, ARIZONA 85019

PHOENIX FLAGSTAFF EL PASO ALBUQUERQUE
(fO2)Y 272 .ANAR (002) 774.4433 (91%) 772.3088 (508) 344.99040 ']



'S SERGENT, HAUSKINS & BECKWITH  Lireacs reorme enomeens - oo eere
'./HB
} |
‘ ENGINEERING ANALYSIS e PHYSICAL TESTING . QUALITY CONTROL e FIELD EXPLORATION
FIELD DENSITY TEST DATA oatE_ 3-6-73
PROJECT__ _ STRUCTURE No. 36 JOB NO. E73-14
LOCATION FounTAIN HiLLs, ARIzONA
12031 NorTH CoLoNEY DRIVE
CLIENT TRICO of ARIZONA, |NC, ADDRESS _FOUNTAIN HiLLs, ArR|zoNA 85268
ARCHITECT/ENGINEER CONTRACTOR
REQUESTED BY RoGgeRrR TuLK PERFORMED BY SHB/GDS
MATERIAL NATIVE SoiL
e BE ALY
2=14-73 1 st = ¢ of CoRE STATION 4450 15.0 1108.8 | 97.5 A
455!
2=14-73 2 41'- ¢ ofr CoRE STATION B+50 15.8 1106.8 | 96.0 A
41%!
2=14=73 3 |38 = ¢ or CorRE STATION 8+00 16.0 1113.5 101.8 A
383"
2—15~73_ 4 144" - 3" W orF € StaTtion 4400 9:0 Nl27.7 ¢ 9/5\8 F
445! il
2-15-73 | 5 [38'- | 3' E or ¢ StAaTion 7450 6.1 [1£9.0 196.2 E
N 38! |
2~15-73 6 1A1'- ¢ or CoRE STATION 5+50 7.7 [180.0 | 97.0 F
415
2-15-73 | 7 [37'- ¢ oF CORE STATION 7450 8.4 |128.0 |95.7 | F
B!
c-16-73 | 8 [35'- | ¢ or SvATion 7400 16.8 |110.0 [ 98.6 | A
354
2-16-73 | 9 138'- | 4' W or ¢ STATIoN 5400 16.0_1108.0 1978 | A
- ~_38’}|;' _ |
_J_—LG:/"JQJ*O_EP’— 25:_(? or ¢ StaTtionN 6400 4.0 [146.0 W-*I 04 .1 E
B!
\x‘l 1
PHOENIX FLAGSTAFF EL PASO ALBUQUERQUE

(602) 272-6848 (602) 774.4433 (918) 772.3088 (50%5) 344-9940 2



|

ENGINEERING ANALYSIS

STtrUcTURE No. 36

J’/SH/ SERGENT, HAUSKINS & BECKWITH ot o e ro omg ot e meens
B

] PHYSICAL TESTING ® QUALITY CONTROL o FIELD EXPLORATION

FIELD DENSITY TEST DATA ire 3-6-73

(602) 272-G848

PROJECT Jo No.___E73-14
LOCATION FOUNTAIN HiLLs, ARIZONA
12031 NorTH CoLONEY DRIVE

CLIENT TrRico oF ArRIZONA, INC. ADDRESS _FOUNTAIN HiLlLs, ArRl1zona 85268

ARCHITECT/ENGINEER CONTRACTOR

REQUESTED BY RoGeEr TULK PERFORMED BY SHB/GDS

MATERIAL NATIVE SollL

LocaTion

2-21-73 | 11 40'- 4' E or ¢ StATION 4400 14.0 1109.8 |97.4 | A
A0

p=21=1a 12 |85 7= 4' W ofF ¢ STATION 5450 14 .2 |109.8 | 97 .4 A
355

2-21-713 18 |32~ ¢ or Core STtAT1ON 8+50 13.8 [110.0 | 98.8 A
32:%!

»2—21—73 14 85 = 30" E ofr ¢ StAaTionN 8400 3.5 _1139.0 | 99.4 E
35% !

2-21-73 | 15033%4'-| 35' W ofF ¢ StAaTION 6+00 5.0 1139.1199.5| E

o 34!

2-21-73 | 16 [40'- 20' Eor ¢ STATION 4450 5.4 |143.8 [102.7 | E
407!

-2 -718 KT 188! - 30" £ of ¢ StAaTiON 5400 5.0 1145.0 [108.5 k.
38!

2-23-73 | 18[27:5'=] 35" W oF ¢ STATION 8450 5.8 [148.1(105.8| E

I 8.

2-23-73 ] 19]34::'=| 20" Eor ¢ StAT|ON 6450 _ 6.0 [144.2 1031 | F

. — 38! N

2-23-73 | 20|32:5'-| 25’ W or ¢ StATioN 5450 5.4 1149.2 [106.8| E
3¢

"\ }
PHOENIX FLAGSTAFF EL PASO ALBUQUERQUE

(602) 774.4433 (e15) 772.3088 (B505) 344-9940 3



CONSULTING SOIL AND FOUNDATION ENGINEERS

: S | SERGENT, HAUSKINS & BECKWITH  Miresiacs restive sucineens
B |
I I = i ENGINEERING ANALYSIS ° PHYSICAL TESTING L QUALITY CONTROL FIELD EXPLORATION
I[ELD D TEST DATA
FIELD DENSITY bATE _ 3-6-73
PROJECT STrUcTURE No. 36 JOB NO. £E73~14
LOCATION FOUNTAIN HiLLS, ARIZONA
12031 NoRTH CoLoONEY DrIVE
CLIENT Trico oF ArI1zONA, INC. ADDRESS _FOUNTAIN HilLLs, ArR|zoNA 85268
ARCHITECT/ENGINEER CONTRACTOR

REQUESTED BY RoGER TULK PERFORMED BY SHB/GDS
MATERIAL NaTIvE SoiIL
2-23-73| 21134 "'~ 22' F of ¢ StaTioN 7450 4,3 1146.0 | 104.3] &
345! .
2-26-73| 22 |28'- ¢ ofr CorRE STATION 8450 17:5 [106.0 95.0] A
285! *
e=2B=73| 28 |05"~ ¢ or CorRe STATION 4450 16.0 [117.0 [(105.0 A
354!
2-27-13] 24 [35"- ¢ or CorE STATION 4400 17.2 1109.0 97.9 A
355!
2-27-73| 25 |294'~-| 3' E or ¢ StaTioN 6+50 16.6 |107.2 | 96.2] A
L 30!
2-28-73| 26 |34'- 48" E ofF ¢ StAaTiOoN 5400 2.0 1128.0 96.0, F
344!
b e S
2-28-13| 27 |30'- ¢ ofF CoRE STATION 5450 16.4 [110.8 99.3 A
305
2-28-73] 28 129'- | ¢ ofF CoRE STATION 6450 15.5 [110.0 | 98.7] A
25!
2=28=713| 280 w6'= | ¢ or CORE STATION 8450 16.9 1109.9 97.6| A _
26.| ! ‘
| B=1=73 | 30 30"~ 3'" W or ¢ StaTion 5400 15.5 1107.5 96.5 A
304!
PHOENIX FLLAGSYAFF EL PASO ALBUQUERQUE
(B802) 272.6848 (602) 774-4433 (915) 772.3088 (50%) 344.9940 4



CONSULTING SOIL AND FOUNDATION ENGINEERS

'WS | SERGENT, HAUSKINS & BECKWITH  WFeriacs restime enaineers
FIELD DENSITY TEST DATA oate. 3-6-73
PROJECT StrucTure No. 36 JoBNO.___ E73-14
LOCATION FountainN HiLLs, ARIZONA
12031 NorRTH CoLoNEY DRIVE
CLIENT TrRico oF ARjzZONA, INC. ADDRESS _FOUNTAIN Hit1s, ARIzoNA 85268
ARCHITECT/ENGINEER CONTRACTOR
REQUESTED BY RogeER TULK PERFORMED BY SHB/GDS
MATERIAL NATIVE SollL
g =13 -1 d 27‘%'—- 3" E oF ¢ StAaTION B+50 12.0 [107.0 | 96.0 A
28}
S=1=72 132 3!~ ¢ or CorE STATION 9+00 14.1 1108.0 | 96.8 A
P G !
=l 1o ehie 45" W or ¢ StAaTliOoN 7450 2.6 [159.0 108.5 D
e
3-1-73 134 131'- 40' E or ¢ StATION 5+50 3.5 1147.0 [101.0| ‘D
31"
3-1-73 135 127'- ¢ or CoRe STATION 7450 15.8 1110.3 | 99,1 A
- 275!
3-3-73 |36 |27+ "'~ ¢ or CoRe STATION 5450 13.0 [107.0 1 96.0] A
________ 28!
3-3-73 |37 [274'-| 24' W oF ¢ STATION 5450 4.0 [147.0 101.2 | D
I 28"
3-3-73 |38 [|234'-| ¢ or CoRrE_STATION 750 13.0 (108.2 | 97.1 | A
R 2a' |
| 3-3-73 139 [231'~] 20' E oF ¢ SvAaTionN 7450 3.8 1149.5 {103,1 1 D
S T -2 L SR N I S S
| 9=B=73 140 [F0'= ¢ or CorE STATION 8450 14,0 1106.5 | 95.6 | A
20!
PHOENIX FLAGSTAFF EL PASO ALBUQUERQUE
(602) 272.6840 (602) 774.4433 (015) 772.3008 (505) 344.9940 5



— CONSULTING SOIL AND FOUNDATION ENGINEERS

| S i S[RGENT, HAUSK'NS & BECKW”H MATERIALS TESTING ENGINEERS
T B
l t { ENGINEERING ANALYSIS ° PHYSICAL TESTING . QUALITY CONTROL ° FIELD EXPLORATION
FIELD DENSITY TEST DATA B
DATE _ 3-6-73
PROJECT StruUucTURE No. 36 JOB NO. E73-14
LOCATION FOUNTAIN HiLLS, ARIZONA )
_ 12031 NorTH CoLONEY DRIVE
CLIENT Tr1CO oF AR|ZONA, [NC. ADDRESS _FOUNTAIN HiLLs, ArRl1zoONA 85268
ARCHITECT/ENGINEER CONTRACTOR
REQUESTED BY RoGgeR TULK PERFORMED BY SHB/GDS
MATERIAL NATIVE SolL
LocaTion ESTERE | o8B | g [ cunye
| 3-6-73 41 P1L'- 3' W oF ¢ StATiON 7400 14,8 _11160.8 198.8 A
22!
3-6-73 |42 PpR8'- 3" E ofr ¢ StaTioN 5+00 15.2 1109.5 |98.1 A
e
o\~
PHOENIX FLAGSTAFF EL PASO ALBUQUERQUE
(B02) 272-6848 (602) 774.4433 (P18) 772.3008 (505) 344.9940 6



SERGENT, HAUSKINS & BECKWITH

CONSULTING SOIL AND FOUNDATION ENGINEERS
MATERIALS TESTING ENGINEERS

ENGINEERING ANALYSIS ] PHYSICAL TESTING

®: QUALITY CONTROL ° FIELD EXPLORATION

REPORT OF SOIL TESTS

DATE 3=6=13
PROJECT STRUCTURE No. 36 JoB NO. E73-14
LOCATION FOUNTAIN Hitts, ARIZONA _
' 12031 NorTH CoLONEY DRIVE

CLIENT TrRIco oF ARI1ZONA, [NC. ADDRESS FOUNTAIN HiLLs, ArRizoNA 85268
SAMPLED BY SHB/GDS SUBMITTED BY SHB/GDS
REQUESTED BY: RoGgeERrR TULK DATE RECEIVED B=1=73

SOURCE Spiceway Curt SOURCE

MATERIAL_NATIVE SolIL MATERIAL

LAB NO. g-14=c1 LAB NO.

MECHANICAL ANALYSIS MECHANICAL ANALYSIS

SIEVE % RETAINED % PASSING SIEVE % RETAINED % PASSING

SIZE (INDIV.) (CuMuL) SIZE (INDIV.) (CuMuUL)

i e

3% 100 300

2 g8 o0

i-1/2"" g5 1-1/2"

i 89 v

3/4" 83 3/4""

1/2" 5 12"

3/8'" 68 3/8"

1/4" 58 /4"

#4q =572 #a4

%8 4.4 #8

# 10 4.3 #10

%16 38 # 16

# 30 # 30

# 40 3'] # 40

#50 # 50

#100 26 #100
}——#200 2/] # 200

LIQUID LIMIT_ PLASTIC LIMIT LIQUID LIMIT PLASTIC LIMIT

PLASTICITY INDEX NP PLASTICITY INDEX

SOIL CLASSIFICATION: AASHO SOIL CLASSIFICATION: AASHO

UNIFIED UNIFIED
OTHER OTHER

FLAGSTAFF, ARIZONA
2029 NORTH 47H STREET
(GO2) 774.4433

PHOLNIX, ARIZONA
3940 WEST CLARLNDON
(602) 272.6040

ALBUQUERQUE, NEW MEXICO
2501 CANDELARIA N.E.
(505) 344.9940

ElL. PASO, TEXAS
201 NORTH CLARK ROAD
(915) 772.30088

7




ET13~14

JOB NMO.

36

SUMMARY OF MOISTURE DENSITY RELATIONSHIP TESTS
No.

FOUNTAIN HiLLs, ARIZONA

STRUCTURE

PROJECT

NO.

LAB

12,378%
| i T
1.2.379
12,317
56,2580
55,986
55,986

b

3-14-21

F Til-B5/€W, T,

SoSEREE

SR TG

COMPACTIVE EFFORT
COMPACTIVE EFFORT
F T B84EUHF T

TEST

METHOD

12
127
120

FALL
g
18"
18"

FALL

57-70T| A
HEIGHT OF
HEIGHT OF

TEST

SERGENT, HAUSKINS & BECKWITH

DESIGNATION

ASTM

8

CONBULTIRG 8OIL AND FOUNUATION ENGINLENS
PHOLNIX ® FLAGRTAPF % ALBUQUERQUE ® KL FASO

EIGHT

HT

5
ka NS
GHT

g 1015

5

HAMMER
5.9 L EV5L

WEIC

WEL

N D
SN

.
f;vb S

HAMMER
10,0 LRnS.
10510/ 1 A5

100 1L a8

% DRY W

126
136

MAXIMUM DRY

50

25
25

LAYER
LAYER

BLOWS PER
BLOWS PER

B.c

10.0

OPTIMUM
MOISTURE

NO.OF
LAYERS
LAYERS

NO.OF

o

MOISTURE CONTENT -

et

HEIGHT
4.58""
a8
HLIGHT

AASHO T180-61 and ASTM 1557-66T (Modified Proctor)
4

AASHO T99-61 and ASTM D 698-66T (Stondard Proctor)
MOLD

MOLD

CORRECTION

A

MOISTURE-DENSITY RELATIONSHIP TEST METHOD DATA

SOURCE

oltL
DIAMETER
DIAMETER

.
S
|

Rock

S 4

LLway Cur

MATERIAL

NAT I VE
MATERIAL

(&g

=l

WiTH

METHOD
METHOO

CURVE

‘14 'ND/S91—ALISNIA A¥A




A SERGENT, HAUSKINS & BECKWITH

CONSULTING SOIL AND FOUNDATION ENGINEERS

L APPLIED SOIL MECHANICS o

B. DWAINE SERGENT, P.E.

DALE V., BEDENKOP, P.E.

FEBRUARY 16, 1973

TrRico oF ARIzoNa, INC.
120317 NorTH CoLONEY DRIVE
FOUNTAIN HiLLs, ARIZoNA 85268

ATTENTION: MR. ROGER TULK

StrucTURE No. 36
FOUNTAIN HiLLS, ARIZONA

RE @

GENTLEMEN,

SUBMITTED HEREWITH
PLASTICITY INDEX TESTS PERFORMED
ABOVE REFERENCED PROJECT.

OF MOISTURE-DENSITY RELATIONSHIP

LABORATORY.,

ENGINEERING GEOLOGY e

JOHN B. HAUSKINS, P.E.

ROBERT D. BOOTH, P.E.

MATERIALS ENGINEERING
GEORGE M. BECKWITH, P.E.

BRUCE J. LEISER, P.E.

Jos No. E73-14

ARE THE RESULTS OF SIEVE ANALYSIS AND

AT YOUR REQUEST FOR THE

ALSO SUBMITTED ARE THE RESULTS

TESTS PERFORMED IN OUR

SHOULD ANY QUESTIONS ARISE CONCERNING THESE TESTS, PLEASE

DO NOT HES|ITATE TO CALLs

RESPECTFULLY SUBMITTED,
HAuSKINS & BECKWITH

SERGENT,

A

ENGINEERS

DALE 5. PARKER

COPIES: ADORESSEE (4)

REPLY TO: 3940 W. CLARENDON, PHOENIX, ARIZONA 85019

FLAGSTAFF
(602) 774.4433

PHOELNIX
(B802) 272.6848

EL PASO
(918) 772.3088

ALBUQUERQUE
(B05) 344-9940
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[s 1 SERGENT, HAUSKINS & BECKWITH

CONSULTING SOIL AND FOUNDATION ENGINEERS
MATERIALS TESTING ENGINEERS

B
__' 1 ENGINEERING ANALYSIS e PHYSICAL TESTING ] QUALITY CONTROL ° FIELD EXPLORATION
REPORT OF AGGREGATE TESTS paTE_ 2-16-73
PROJECT StrUcTURE No. 36 JOB NO. ET 214
LOCATION FOUNTAIN HiLLS, ARIZONA 3=14~9

LA "
72307 NorTH CoLoNEY DRIVE
FOUNTAIN HiLLs, ArRtzoNa 85268

CLIENT__TR1CO OF ARIZONA, INC. ADDRESS
SOURCE OF SAMPLE kv 0-3'
MATERIAL NATIVE
SAMPLED BY SHB/GDS SUBMITTED BY SHB/GDS
REQUESTED BY Rocer TuLK DATE RECEIVED =T 3
Liquid Limit %
MECHANICAL AMALYSIS Plastic Limit %
Sieve % Retained % Passing PIOSﬁCHY Index NP %
Size v (Indiv.) (Cumul.) Decantation %
6" Fineness Modulus
4 Specific Gravity
3" HO0 Unit Weight; Lbs./Cu. Ft.
2" Q7 Loose
1% gp Rodded
1L 85 Yoids in Aggregate %
3/4" 79 Absorption %
/2" 73 Moisture %
3/8" 58 Organic Impurities
1/4" &1 L.A. Abrasion;
#4 55 Loss after rev. %
%8 47 Soundness, Sodium Sulfate:
#10 39 Loss after 5 cycles %
#16 27 % Fractured Face
#30 By Weight %
#40 10 By Count %
#50 % Asphaltreq'd.___ Type
#100 4 o Swell
#200 3 Bit. Content (% of Dry Agg.)

PHOENIX, ARIZONA
AP40 WEST CLARFNDON

(602) 272.¢6048

FLAGSTAFF, ARITONA
2029 NORTH 4TH STREET
(602) 774-4433

(% of Total Sample)

RESPECTFULLY SUBMITTED,

El. PASO, TEXAS
201 NORTH CLARK ROAD
(918) 772.3088

ALBUQUERQUE, NEW MEXICO
2501 CANDELARIA N.E.
(BOS) 344.-9040

2



l

I's A SERGENT, HAUSKINS & BECKWITH RATEALS TEATHE P
B
r._. ENGINEERING ANALYSIS . PHYSICAL TESTING . QUALITY CONTROL . FIELD EXPLORATION
REPORT OF AGGREGATE TESTS % o B
. paTE_2-16-73
PROJECT StrucTURE No. 36 ' JOB NO. B d=14
LOCATION FOUNTAIN HiLLs, ARIZONA LAB NO. 3-14-11
12031 NorTH CoLONEY DRIVE
CLIENT___TRICO OF ARIZONA, [NC. ADDRESs FOUNTAIN HiLLs, ARIzONA 85268
SOURCE OF SAMPLE D" 0-5"
MATERIAL NAT I VE
SAMPLED BY SHB/GDS SUBMITTED BY SHB/GDS
REQUESTED BY RogeER TULK DATE RECEIVED PBurm
Liquid Limit 28 %
MECHANICAL ANALYSIS Plastic Limit 18 %
Sieve % Retained % Passing Plcﬂic”.y Index 4 %
Size v (Indiv.) (Cumul.) Decantation %
64 Fineness Modulus
4" Specific Gravity
3" 100 Unit Weight; Lbs./Cu. Ft.
2" 96 Loose
15" 90 Rodded
5 78 Yoids in Aggregate %
3/4" TG Absorption %
/2" 61 Moisture %
3/8" 55 Organic Impurities
/4" 49 L.A. Abrasion;
#4 45 Loss after rev. %
%8 35 Soundness, Sodium Sulfate:
#10 31 Loss after S5cycles %
216 27 ' % Fractured Face
#30 By Weight %
#40 e - By Count %
#50 % Asphalt req'd. ____ Type
#100 7 Swell
%200 6 Bit. Content (% of Dry Agg.)
(% of Total Sample)
RESPECTFULLY SUBMITTED,
PHOENIX, ARIZONA FLAGSTAFF, ARIZONA "EL PASO, TEXAS ALBUQUERQUE, NEW MEXICO
3940 WEST CLARENDON 2029 NORTH 4TH STREETY R01 NORTH CLARK ROAD 2301 CANDELARIA N.E.

(602) R72-6848 (802) 774-4433 (915) 772.3088 (BOB) 344.9P40 3



l

| S ;,)\ SERGENT, HAUSKINS & BECKWITH  Stniacs resrme enomeens o
L8|
= t = ENGINEERING ANALYSIS ° PHYSICAL TESTING ° QUALITY CONTROL ° FIELD EXPLORATION
REPORT OF AGGREGATE TESTS -19
DATE—2=19-73
PROJECT STRUCTURE No. 36 JOB NO. E73-14
LOCATION FOUNTAIN HiLtLs, ARI1ZONA LAB NO. 3-14-17
12031 NoRTH COLONEY DRIVE
CLIENT__TR1CO oF ARIZONA, [NC. ADDRESS _FOUNTAIN HiLLs, ARiIzonA 85268
SOURCE OF SAMPLE rgl  Gegt
MATERIAL NAT I VE
SAMPLED BY SHB/GDS SUBMITTED BY SHB/GDS
REQUESTED BY RogeR TULK DATE RECEIVED are=13
. Liquid Limit _ %
MECHANICAL ANALYSIS Plastic Limit %
Sieve % Retained % Passing PIGS“C“Y Index NP %
Size (Indiv.) (Cumul.) Decantation %
6" Fineness Modulus
4" Specific Gravity
g Unit Weight; Lbs./Cu. Ft.
2" 100 Loose
15" gp Rodded
e 82 Voids in Aggregate %
3/4" 75 Absorption %
142" 68 Moisture %
3/8" S g2 Organic Impurities
1/4" 55 L.A. Abrasion;
#4 ) . Loss after rev. %
#8 a5 Soundness, Sodium Sulfate:
#10 33 LossafterS5cycles %
#16 25 : % Fractured Face
#30 By Weight %
#40 13 By Count % .
#50 % Asphalt req’d. Type
#100 7 Swell
#200 5 Bit. Content (% of Dry Agg.)

(% of Total Sample)

RESPECTFULLY SUBMITTED,

PHODNIX, ARIZONA FLAGSTAFF, ARIZONA EL PASO, TEXAS
3944 WI ST CLARUNDON 2029 NORTH 4TH STREET 201 NORTH CLARK ROAD
(602) 2044377 (602) 774.4433 (915) 772.3088



SERGENT, HAUSKINS & BECKWITH

CONSULYING SOIL AND FOUNDATION ENGINEERS
MATERIALS TESTING ENGINEERS

IS ‘
B |

ENGINEERING ANALYSIS °

PHYSICAL TESTING

L] QUALITY CONTROL ° FIELD EXPLORATION

REPORT OF AGGREGATE TESTS 2 16~T3
DATE—— — —— 16
PROJECT STtrRUCTURE No. 36 Jjop No.__E73-14
LOCATION FOUNTAIN Hitts, ARIZONA LAB NO. 3-14-19
12031 NorTH CoLONEY DRIVE
CLIENT__TRICO OF ARIizZONA, INC. ADDRESS FOUNTAIN Hitts, ArRizona 85268
SOURCE OF SAMPLE 'Y 0-8
MATERIAL NATIVE
SAMPLED BY SHB/GDS SUBMITTED BY SHB/GDS
REQUESTED BY RocER TULK DATE RECEIVED 2-2-73
Liquid Limit 26 %
MECHARICAL ANALYSIS Plastic Limit 25 7
Sieve % Retained % Passing Plasticity Index 4 %
Size v (Indiv.) (Cumul.) Decantation %
gt Fineness Modulus
4" Specific Gravity _
3 100 Unit Weight; Lbs./Cu. Ft.
2" 94 Loose
15" 90 Rodded
1" a1 Yoids in Aggregate %
3/4" 74 Absorption %
/2" BiE Moisture %
3/8"" B0 Organic Impurities
1/4" 53 L.A. Abrosion;
#4 47 Loss after rev. %
#8 35 Soundness, Sodium Sulfate:
#10 32 Loss after S5cycles %
#16 o % Fractured Face
#30 By Weight %
#40 16 By Count %
#50 % Asphalt req'd. Type
#100 11 Swell
#200 10 Bit. Content (% of Dry Agg.)

PHOENIX, ARIZONA
3940 WIST CLARENDON
(602) 272-6848

FLAGSTAFF, ARITONA
2029 NORTH 4TH STREET
(602) 774-4433

(% of Total Sample)

RESPECTFULLY SUBMITTED,

ALBUQUERQUE, NEW MEXICO
2501 CANDELARIA N.E.
(BOB) 344.9040 5

EL PASO, TEXAS
201 NORTH CLARK ROAD
(913) 772.3000



CONSULTING SOIL AND FOUNDATION ENGINEERS
MATERIALS TESTING ENGINEERS

|

15/[ SERGENT, HAUSKINS & BECKWITH
B

e ' ENGINEERING ANALYSIS ® PHYSICAL TESTING e QUALITY CONTROL ° FIELD EXPLORATION
REPORT OF AGGREGATE TESTS _— 2-16-73
PROJECT STrRUCTURE No. 36 JoB NO.___E73-14
LOCATION FOUNTAIN HiLLs, ARIZONA LAB NO.___3-14-20
12031 NorTH CoLONEY DRIVE
CLIENT___TR1CO OF ARrIZONA, INC. ADDRESS FOUNTAIN HiLLs, ArRIzZONA 85268

SOURCE OF SAMPLE

MATERIAL

CuT FROM SPILLWAY

NATIVE

SHB/GDS

SAMPLED BY

REQUESTED BY

RoGER TuLK

SUBMITTED BY SHB/GDS

DATE RECEIVED g =73

Liquid Limit 44 %
MECHANICAL ANALYSIS Plastis Lisi 20 %
Sieve % Retained % Passing PIOSHCHY Index 24 %
Size v (Indiv.) (Cumul.) Decantation %
6" Fineness Modulus
4" Specific Gravity
g 100 Unit Weight; Lbs./Cu. Ft.
e 96 Loose
1" O Rodded
1 87 Voids in Aggregate %
3/4" 81 Absorption %
17/2% T4 Moisture %
3/8" 69 Organic Impurities
/4" 64 L.A. Abrasion;
w4 60 Loss after rev. %
%8 54 Soundness, Sodium Sulfate:
#10 03 Loss afterS5cycles %
716 50 % Fractured Face
#30 By Weight %
#40 40 By Count %
#50 % Asphaltreq'd.— Type
#7100 41 Swell
#200 38 Bit. Content (% of Dry Agg.)

PHOENIX, ARIZONA
3940 WEGT CLARLNDON

(602) 272.6048

FLAGSTAFF, ARIZONA
2029 NORTH 4TH BTRELYT
(602) 774-4433

(% of Total Sample)

RESPECTFULLY SUBMITTED,

EL PASO, TEXAS ALBUQUERQUE, NEW MEXICO
201 NORTH CLARK ROAD 2501 CANDELARIA N.E.
(918) 772.30886 (BOS) 344.9940



CONSULTING SOIL AND FOUNDATION ENGINEERS

s 1 SERGENT, HAUSKINS & BECKWITH  Wirtriats resrms encimtens
/1,18 |

'w ENGINEERING ANALYSIS ° PHYSICAL TESTING ° QUALITY CONTROL . FIELD EXPLORATION

REPORT OF SOIL TESTS
BT g-16-73
PROJECT StrucTture No. 36 JoBNoO. E73-14
LOCATION FouNTAIN HiLLS, ARIZONA
12301 NorTH CoLONEY DRIVE
CLIENT TRICO ofF ARIZoONA, [INC. ADDRESs FOUNTAIN HiLLs, ARIzoNA 85268
SAMPLED BY SHB/GDS SUBMITTED BY SHB/GDS
REQUESTED BY: RogeER TULK DATE RECEIVED e=griy
a1t "ne~n Il

SOURCE A 2t=-g SOURCE C 3'-6

MATERIAL NAT | VE MATERIAL NATIVE

LAB NO. 3-14-8 LAB NO. 3=14-10

MECHANICAL ANALYSIS MECHANICAL ANALYSIS

SIEVE % RETAINED % PASSING SIEVE % RETAINED 7% PASSING

S| ZE (INDIV.) (CuMuUL) SIZE (INDIV.) (CUMU L)

4" 4!

e g

21! 2Il

1-1/2% 1-1/2"

1’! 1'!

3/4" 3/4"

1720 120

3/8" 3/8'"

1/4" /4

¥4 100 #4 100

%8 #8

# 10 # 10

¥ 16 %16

30 # 30

# 40 # 40

SEG #50

*® 100 # 100

% 200 57 # 200 S

LIQUID LIMIT 34 pLASTIC LIMIT___28 LIQUID LIMIT 33 PLASTIC LIMIT__23

PLASTICITY INDEX 6 PLASTICITY INDEX 10

SOIL CLASSIFICATION: AASHO SOIL CLASSIFICATION: AASHO

UNIFIED UNIFIED
OTHER OTHER

PHOENIX, ARIZONA
APA0 WT ST CLARLNDON
(602) 272-6040

FLAGSTAFF, ARIZONA
2020 NORTH 41H STREET
(602) 774:4432

ALBUQUERQUE, NEW MEXICO
2501 CANDELARIA N.E.
(508) 244-9940 7

EL PASO, TEXAS
201 NORTH CLARIK ROAD
(915) 772.3000



CONSULTING SOIL AND FOUNDATION ENGINEERS

S // E SERGENT, HAUSKINS & BECKWI [ H MATERIALS TESTING ENGINEERS
/HB 1
' - ENGINEERING ANALYSIS ° PHYSICAL TESTING ° QUALITY CONTROL ° FIELD EXPLORATION
REPORT OF SOIL TESTS :
oare | 2-16-73
PROJECT STtrRucTURE No. 36 JOB NO. E73-14
LOCATION FounTaIN HiLLS, ARIZONA
12031 NorTH CoLONEY DRIVE
CLIENT.__TR1CO OF ARIZONA, INC. ADDRESS _FOUNTAIN HiLLs, ARIzZONA 85268
SAMPLED BY SHB/GDS SUBMITTED BY SHB/GDS
REQUESTED BY: RoGger TULK DATE RECEIVED e—2=13
HDH [_81 HEH 0_31
SOURCE 5 SOURCE
MATERIAL __ NAT I VE MATERIAL NAT I VE
LAB NO. bl I 24 LAB NO. J-14-13
MECHANICAL ANALYSIS MECHANICAL ANALYSIS
SIEVE |- % RETAINED % PASSING SIEVE % RETAINED % PASSING
SIZE (INDIV.) (CuMUL) SIZE (INDIV.) (CUMUL)
= p T00
3 : o
2 2 97
1-1/2" 1-1/2" 86
P 1 80
3/4" 3/4" 73
172" 122 65
3/8" 3/8" 60
1/4" 174 54
#4 100 #4 50
8 #8 417
#10 #10 o)
#16 # 16 31
# 30 % 30
# 40 # 40 13
%50 # 50
# 100 # 100 6
¥ 200 84 # 200 4
LIQUID LIMIT ot PLASTIC LIMIT___24 LIQUID LIMIT PLASTIC LIMIT
PLASTICITY INDEX 14 PLASTICITY INDEX NP
SOIL CLASSIFICATION: AASHO SOIL CLASSIFICATION: AASHO
UNIFIED UNIFIED
OTHER OTHER

FLAGSTAFF, ARIZONA
2029 NORTH 4TH STREET
(602) 774-4433

FHOENIX, ARIZONA
3940 WEST CLARENDON
{602) 272.6048

ALBUQUERQUE, NEW MEXICO
2501 CANDELARIA N.E.
(508) 344.9940

EL PASO, TEXAS
201 NORTH CLARK ROAD
(915) 772.3008




SERGENT, HAUSKINS & BECKWITH

CONSULTING SOIL AND FOUNDATION ENGINEERS
MATERIALS TESTING ENGINEERS

s ]
B

x

ENGINEERING ANALYSIS o

PHYSICAL TESTING

° QUALITY CONTROL ° FIELD EXPLORATION

REPORT OF SOIL TESTS

. DATE 2=-16=13
PROJECT STRUCTURE No. 36 JOB NO. E73-14
LOCATION FounTAIN HiILLS, ARIZONA
12031 NorTH CoLONEY DRIVE
CLIENT.__TRICO OF ARIZONA, [INC. ADDRESS FOUNTAIN HiLLs, ARIZONA 85268
SAMPLED BY SHB/GDS SUBMITTED BY SHB/GDS
REQUESTED BY: RoGgeErR TULK DATE RECEIVED e B
e 1 nen 1
SOURCE E -t SOURCE F 0-6
MATERIAL __ NAT | VE MATERIAL NATI1VE
LAB NO. 3-14-14 LAB NO. 3-14-15
MECHANICAL ANALYSIS MECHANICAL ANALYSIS
SIEVE % RETAINED % PASSING SIEVE % RETAINED % PASSING
SIZE (INDIV.) (cumMuL) SIZE {INDIV.) (CUMUL)
2 4 100
3 3¢ 97
2" 20 89
1-1/2" 1-1/2" 87
o " 80
34 3/4" 12
172" 120 656
3/8" 3/8" 61
1/4*" 1.4 54
"4 100 43 50
©8 #8 40
10 # 10 139
# 16 #16 ’%2
&30 # 30
# 40 # 40 ]B
%50 # 50
# 100 # 100 ‘]?
# 200 69 # 200 10
LiQuip LiMiT___ 34 PLASTIC LIMIT__26 | LIQUID LIMIT PLASTIC LIMIT
PLASTICITY INDEX 8 PLASTICITY INDEX NP
SOIL CLASSIFICATION: AASHO SOIL CLASSIFICATION: AASHO
UNIFIED UNIFIED
OTHER OTHER

PHOENIX, ARIZONA
3940 WEST CLARENDON
(602) 272.6848

FLAGSTAFF, ARIZONA
2028 NORTH 4T STREET
(602) 774-4433

ALBUQUERQUE, NEW MEXICO
2301 CANDIULARIA N.E.

EL PASO, TEXAS
201 NORTH CLARK ROAD

(813} 772.3088 (505) 344.9940



SERGENT, HAUSKINS & BECKWITH

CONSULTING SOIL AND FOUNDATION ENGINEERS
MATERIALS TESTING ENGINEERS

ENGINEERING ANALYSIS .

PHYSICAL TESTING . QUALITY CONTROL ° FIELD EXPLORATION

REPORT OF SOIL TESTS

_ " 2-19-73
PROJECT STRUcTURE No. 36 JOB NO. E73-14
LOCATION FOUNTAIN HiLLs, ARIZONA
12031 NorTH CoLoONEY DRIVE
CLIENT__TR1IcCO oF AR1ZONA, INC. ADDRESS FOUNTAIN Hitts, ArRizoNna 85268
SAMPLED BY SHB/GDS SUBMITTED BY SHB/GDS
REQUESTED BY:__ROGER TULK DATE RECEIVED 2-E-13
T =11 1_Qqt

SOURCE G 3'=d! SOURCE F~ 6'-8

MATERIAL NATIVE MATERIAL NAT I VE

LAB NO. B4 =15 LAB NO. 3-14~-16

MECHANICAL ANALYSIS MECHANICAL ANALYSIS

SIEVE % RETAINED % PASSING SIEVE % RETAINED % PASSING

SIZE (INDIV.) (CuMUL) SIZE (INDIV.) (CuMUL)

= e

o e

“z o

1-1/2"" 1-1/2"

1'! 1!'

3/4" 3/4""

172 12"

3/8% 3/8""

/4" /4"

% 4 100 %4 100

#*8 #8

# 10 #10

# 16 #16

# 30 # 30

# 40 # 40

¥50 # 50

% 100 # 100

# 200 80 # 200 71

LIQUID LIMIT 34 PLASTIC LIMIT__25 LIQUID LIMIT 33 PLASTIC LIMIT__26

PLASTICITY INDEX 9 PLASTICITY INDEX 7

SOIL CLASSIFICATION: AASHO SOIL CLASSIFICATION: AASHO

UNIFIED UNIFIED
OTHER OTHER

PHOENIX, ARIZONA
3940 WEST CLARENDON

(602) 272.6040

FLAGSTAFF, ARIZONA
2029 NORTH 4TH STREET
(602) 774.4433

ALBUQUERQUE, NEW MEXICO
2501 CANDLLARIA N.E.
(505) 344.9940 ]O

EL PASO, TEXAS
201 NORTH CLARK ROAD
(813) 772.3088



DENSITY RELATIONSHIP TESTS

SUMMARY OF MOISTURE

36

No .

STHUE TURE

JoB NO.__E/3-14

ONA

7

AR 1 ;

FOUNTAIN HiLLs,

PROJECT

+
Bty (i

So oty

e e e

N

DRY WEIGHT

MOISTURE CONTENT - %

LAB
NO.

TEST
METHOD

A 13-14-8

TEST
DESIGNATION

- 70T

ASTM
57

~

(2

MAXIMUM DRY
DENSITY
54CU: FT,

L

OPTIMUM
MOISTURE
CONTENT
% DRY WT.

13.8

SOURCE

alL~4A & 3'-5!

5

NATIVE

)

MOISTURE-DENSITY R

CURVE

A

LATIONSHIP TEST METHOD DATA

E

Standard Proctor)

(

AASHO T99-61 ond ASTM D 698-66T
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ET73=14

JOB KO.

1 ZONA

36
At

No .

HivLls,

TRUCTURE

FOUNTAIN

SUMARY OF MOISTURE DENSITY RELATIONSHIP TESTS

5

o

Al

PROJECT

1
- -
= X
S . .
o o2} P mT
@g 1 g o
5z < LU wiriel~ Udolclelinice
= SO s|slal  EYlAISlS
! EQ|w|aleiln sl oicle
™ e R IR
: -
S - 2 -
PrCite e & <) © 8 g
sttt oey dre o O
s W B =
i R ek P>
= — <! |
v i w W
gl 2 |2l s, 5
ST 3 B 3 : e I ETEE
Q 1 c IZin|altle [l S % B B
2 Qul= 7T 7 e S ELIL
SM ~ N _UF 2l
45 B O OQiTiz -5
R =te ot s F
I & TWM ¢ ‘
O <t Wig c |
= -t Ll P S, e
L ! L g slntl?
= . P35I L8
1z F RAEIE =l Zo
> | orw Pl E i ZUieleleliel 12000
= o0 o P el gl < : !
o T i b= ST wlolajo] Qi zFis
= wa . . = | K“ -
= b — :
=08 O o} ool ! i
2| Xagl oy ™ =171 < :
: G -] - -l kil .z
— SNR_E ._E
ik il
— Sielay v w
; A EZ =} 3
Z st o o —1215% B
- | 2okzx P<iZla ol
£683 1 oo < L BT 2=
P O Ve : muhA.. =
I
3 B
fcluezx o Lo
w > °]|%s - 9x
o7 _ - =13]9% = mm
2 ™| o sig| - =5
% - S -
= o| = BiF] s <)
= (& IR R A =
® LI ol IRED <
oz o i<ia <
w C - WU“ u i
®) | (@ | OR
H ! z
< 4O 121 I8
3 - e 5
5 of = =0z
09 W i P i
L % : A _ NL
1 | | 2 e | =
_ ﬁ | « MR z
— = i _W_ v e -
= = “ o< ! M
== = i | 2] i =
Z =< ! : ) [ !
i _ , r
t i O | y D
7 Co el T
W ()] m w.cll_ =10 |
N _r 2 | = z
14 'ND/497-%LISNIQ-AEA S _ | = :

KWITH
1 oy

~

& BEC

CONRULYING 301 ARD FOUNDATION ENQIETRY
. e FaRD

o)

o

FuAGSTArE

LSO

SERGENT, HAUSKIN

il

R
S
H

1



SUMIMARY OF MOISTURE DENSITY RELATIONSHIP TESTS

36

No .

Bl Les

STRUCTURE

£73-14

AR1TZONA JOB HO.

FouNTA N

PROJECT

SEBRG AW RN Eomp:
f.IH.»Av o e
B

DEVENCINS DOV (OISR SN0

i e
I.HMI,H..TH‘. oot
Eegt oo

SRR § Livaie

[BERSSPOODEhaes

T

T e e oseaTer

e e i Hw.mwmm.n
0 — ()]
< < i
= =

‘L4 'ND2/S8T7-ALISNIQ A¥Q

DRY WEIGHT

MOISTURE CONTENT - %

T
— b -
- x =
9 -
ag | L E LE
—r w
Am = W - H
3 — SZleinteln Slclejsic
Wi letclw~y = Lo lelzlele
1 SPleiminlm WL njojnto
- v N » £ 5 o & by ” -H
e Pty b e R - R
<. =
[a) ol DA.T
O WF sk
I
OF < e o w
W
= v
— <
@) — 5 %
< - &
W N~ Tu I TL 3 fs lw il e
= i a T < RIS HM olelzle
il Fod B il e Sl Bl o it
HM = o i ~W..r
u Te) — ~u
V) m_l\ o - | T -} =
g w0 T D 2
g~ g :
kg . = i .m_ ) )
< = Ty ala dN.H,T I @
: o & r.u,uﬂuff. o, ¥xic 24
A w wpluwl;l LHL Sl Zel- -1
O i S1Einlalole 51 2L o 6
e S I B 21| S ey B
323 - 2 Lol I R | -3 R 2
520 | oyl e o , _
ST L B , +— |
=8 o) - =1 B i ; <
= A o SIEIERE R RRE L
lZzi&laz! | SlEe]
Sl e*rlate|lwlio| w3 2
<l _m o =X i N 1%\_M M
¥z O . xy0<]
Shex > . <\l 2
£53a = 218
WMCu. ~ S ru.LL M JA”
1 =51
| 2iug * | =
Q O 11
> = (.WJS 3.%. M
- =, =lel2% &
i) = v | Z = @
i w bV Z e =
= P el ol
O o oz W.mi 2 lp el
® o AR EE 2
3 o2 o |l <l | Tieterelel 2
o W e h
. ! i
] T < e Sl i
3 | =
M | e WB =
(A =
o = &= "m 1z ©
w B vlf.. Ji
s ° L
e | , .
o Lo »L 24 |
= <1
i == € Z v
—_— i W L %) u!
— - M ’ - H.N
- : < :
= = bz
{ 5 ] 1 ¢ i
g boE @ f o
S | e
o T | _\f - “H,._
m - i <igiuic I B by
= © vlidily |gl]
i Lv t b ¥ o1 i i = !

SERGENT, HAUSKINS & BECKWITH

13

el raBa

rLaGeTARY

CONSOLTING 8011 AND FOUMOATION ENUINILAY

PHOERIX



SUMMARY OF MOISTURE DENSITY RELATIONSHIP TESTS

36

STRUCTURE No.

FounTAIN HitLs, ARIZONA

73-14

Ll

JOB NO.

PROJECT

PREDES GEDE SEEEE SIS

Ee et Shat et

IRSER T e

etiiiigls

R et

IS SBTEE

RS Mt SSRGSy G P

bphes el et mgraset ol it ( G Bl oS (s o Gap
DD I ko oen B (MRS BEEEN BE e DEe: K SR,
S RSO SOEST SRS SESES DRSS SEupe fbide it sbum

=5 Qd
3 3

—

MOISTURE CONVTENT - % DRY WEIGHT

o8
—
. i
©
fe) N
DTN
=y
|
s
S
mn
Eo o<t ©
=
z @)
-
L
wZz |
2 = i
g 1=
o3 =
<L
X I
oyt © O
255 * .
3Z0 3= @)
2wy ;
xog ™ <
ML = v
Pid=
=2l q| o
£585 y .
oz Y o <f
= =z
™ e}
1 i
@) -
8)
® L
fod
fd o4
5 Tl o
o4 =4 @)
= —
e o w
(58] (@]
o
LW e
=
- -
< p—
Z =
s
m &

MOISTUR

THOD DATA

TIONSHIP TEST Mt

261 and ASTM D 698-66T (Standard Proctor)

DENSITY RELAT

E

AASHO T99

= - *
c &
& o .-
e u
T Y
_.LU. oimrlol~ Uololclofe
wolnl=inl= WwGielaelnla
ST mimimim S leleine
E2 e aileilo ﬂm clo|zle
Cm g e ) s G e wi nje
<™. <
o~ P
b b
o o
O C
[’y w
DL “ Q =
i s E e -3 g
TNyl Iglel®ioie
O =it === T e e Bt
: 5
=T =i E
<
! <
¥ <
| R !
! . af b & Al wd ol Al
4 vlatnlvl | E-talaivie
|¥zic|zje)S e|Wxic|zicia
| 2elatalatdf < 2924154
i ojolulel ol gWjolo|ola
Bt R E
- -
| <
| e 0| &
L Ll
= Flox
leYinio|lnlel vt aEelcinlo
HE SR R LA O I R L IR 2]
s z[ 6%
- — I
| e wio
I | < !
¥ - - ’ i i
z < :
Lg Siugl | !
SGl ., Sleil !
OM m|m|m kaM winlol v
z :
<3 212 |
| {1
5
% AR
s Hlole 1%
=
= < iz |
ol <oy *
= et
1o O
,MR VM_R* | T
[ i“ra] i
o e
bt “ VID s bz gl e
§ f2a < izivic v '©
g | L2
= { )
F 15 { { | |
2| || 2|
= i le|« x _ Al_
T ielwie i~ o eiw s
w ol n*.a © L o jrizlelm
o _ i B s il i 4
8 < u
z | =z P
! (. T !
! R i T
o I 1o fa ik
o | fo
£ l<iclule = <|zyv|=
oo w {
Mh = |
- e i

1 PaBO

CONTULTING BOIL ARD FOUNOATION BNGINETAT
. rFLAGBTAPY

PHORNIX

SERGENT, HAUSKINS & BECKWITH




DENSITY RELATIONSHIP TESTS

SUMMARY OF MOISTURE

STRUCTURE No.

36

E73-14

JOB NO.

AT ZONA

HiLLE

FounTtalH

PROJECT

et
e

‘L4 "ND/S8T~ALISNIA A¥d

DRY WEIGHT

- %

MOISTURE CONTENT

(6©)
-
o I
3z |
|
120)
8
[
UF | «
W
=
T
g .
ek = =
SM B== 1
EG |0
)
a le}
T | @
O .
g3 | O
i
°8| —
z 4
W 3 O
Eex| S
Pipd=
FEE8 | —
Gz Cye
00}
|
)
®
& | O
@ I
w o}
9 =
(@]
]
Lt
>
is
<<
Z
W
>
m m

THOD DATA

AASHO T99-6)1 ond ASTM D 698-661 (Stondard Proctor)

E

LATIONSHIP TEST M

&

E-DENSITY R

MOISTUR

L=y [
T o4
& » y
ek 2
o Lk
Holalnlel~ F_U.Oow.o
Wl = - olao o
VW\ g e Bad oo W«C ciolalo
WI.BZ?Z;Z. = I8 B -8 Y
SO R iy ) Foiglaln] e
O U J
<~ &
o+ ar
P z -
Q o]
o o
.n.lu w
Tu 2 e {3 b= mL s fe lsils
TNl HM ololelo
I e e R R Sol=f=l=]~
15 e
= e
! ko)
o
| 1le 111l
P julvlaln] g E-laininla
|Yxijojclieic; et¥xiczlzizia
P Zotalafald ol ZEClalaly
= =i i 1
e B Sl el B ol < Y B 8 g
ITF |Gin|win| S Flclo)o|e
| = i) Sl s
; -
+ <
| X p
B ~w
P& wiao
v injolwlol vn, SJWinlcianlc
_WM A R e e 5_?5
s = <
j o Fiey m
1 2 wio ) :
i <! ! 1
- I E i
%) _ £l o |
L R |
Ouw | Cw !
z% Sl=z<
| besd =
T.
i
Lot et O] .
AR S B =
> o | © 2 by ] 5 (=3
WTS slore M_ W v
ey B | = :
=il ey T i = <
fa) i ﬁ <, C
1 ! o
] I H C i
sz Il
= e
G2 1% B RS @ s ks e |
Mm4646 1_,4.04”6
< w, (A
= o .
! !
4 |
= =4
M < | e m <! v
e el =]~ I < (o4 el e~ |~
w i@y m wr » n_33
ju i b T
| 2 <
| = b3 i
W (o]
o
= i<|zlulo I l<jz]u|o
w w
p3 = i
i

r

D

1

£OIL AND TOUNOATION ENGINLERS

PHOFNIR @ FLAGSTAFF ¢ ALBULULRQUE ¢ [L FABO

CONNULTING

SERGENT, HAUSKINS & BECKWITH

Syt
A8

=




SUMMARY OF MOISTURE DENSITY RELATIONSHIP TESTS

1814

£

JOB NO.

<
=
&
~N
L
w
M =
%]
& -4
Nll
Wl
o =
D -
- <
O
2 &
2 D
= O
ipg e
T
LS
{351
-
(@]
o
[+

—

SIRECEEE MpSSnCReRg SEEn SEEnT FrREy UR

b -
R R s PRSP
P

1

c

1
BEPUUEIEN SIS S

e el Sy ST epeu

Peess pu s s Sud bopN (e vk 4 e

SEBEE SN SIS SIS S

—— e

14 'ND/8871-ALISNIQ A¥Q

MOISTURE CONTENT — % DRY WEIGHT

LAB
NO.

3=14-19

TEST
METHOD

A

TEST
DESIGNATION

ASTM

7-701

Do

1

DENSITY

MAXIMUM DRY
LBS./CU. FT,

D

126

138.0

OPTIMUM
MOISTURE

CONTENT
% DRY WT.

9.7

x

5

SOURCE

D= !

IvE _SoiL = H.

AT

N

CORRECTION

Rock

WITH

CURVE

F'

EST METHOD DATA

Standard Proctor)

MOISTUR

E-DENSITY RELATIONSHIP T

(

66T

AASHO 199-61 and ASTM D 698

k= -
14 <4
O . 5
w - mT
W o
MU5757 Eummowu
i g Py S lale
VMLWB.J\.. Wc ZMZQ
El (|l c2i{cinidle
S el =] = Folg i wjnln
G o
<~ e
o N
S e
o o
©] 8]
W ('S
TL . | OL = 2
% | = -7 i
Tl IZt=i=lele
Oot=t-l-l- SE-i-1-1-
w o
i U=
o
G
c
o I e o e W
ET wnivln ._m - HT nivintn
Wrlcizialacy ¢ ul oy flo ol B
2014 L_L slei 2o e
<Wlalajolel 3l clloicicle
£ s loia 5"M0.HW O_,U,_OO
RN NS
T
< i
x Sle ]!
w VU |
a Siox i 1A
allo|o|ele] @) gwle|clsia]
E R A R R Al I NpEjela
o< <ic< L
1= | =1 = 2o
= I = = Pt
a RZEE- [
< i i1
= ' >
%) cl. v
W e
) o x
oy | o
Ay mlmimle - W
oz B
z < ol z%
=4 < | -
bt
|- e f b 2] Juls
ol ol ol = Eil b
2idiaie .EM._ ~VL.5W
Tiglelwl < [
e < AAMAMA_D__ “4,
7 Lo
— T2
&} foa 0 ] _WO_‘ i
Mmy, | | wunm,
Bix bels i p G
e e
G i { =
Ed |
] n i
L_ } il [
=R O z
= | (X -y =
T telwyis «
Woin | wim 3_ [
= R
- - ¢
| i s
o || | a
9 | Ll e
= l<jziulel =
L PP L
; i i
z | o 3

SERGENT, HAUSKINS & BECKWITH

16

CONBULTING BOIL AND FOUNOATION ENGNEERS

Froen

eL Pako

FLAGRTARF




Eilo—id

JOB RO.

No. 36
AR1TZONA

Fountatn Hitus,

SUMMARY OF MOISTURE DENSITY RELATIONSHIP TESTS

YTRUCTURE

(@

~

PROJECT

B
Eazns ‘UH..#NV.UH.« S i Gkt _HRMH?MHHM B | S
Bacats censto gl s Sobll e ok Lol IRl s bl s a x E =
s e e s o . - =
et et e e A R SN At 9 =
segen B e e e T 1o ! i L AR
e v < Dsleirtolel | ®3lolelojel St
sl s e R S ] IR YUlnlgin]al 2| gd
fTEl S DA > 2
i : I a2 (0 I I c2lclaiela] ==
” ™ ISt e e i F2leojelele x| B
2 = = E
B i <. E = o
: M &) o NT w i
S SoUn Pt e Sua pags: o) Z L == = ] 2%
b i 2 0 oz 3 S =3
SRS SO SOSHE HEMEN PEHEHE ST WE < (& © ol i3
e . -— . ] S
L“Hw‘..,t i -Hf.l. z < =1
Smnpe S Es
e = 2l | 5 <12
Hsea SR F4 < S e g s b o B ol I
e o U P Q ™~ =) I nl R 1 T P ezl
== E ! ol (251717171 RS B
ek sl S 06 SO Bz ~ —lu U Qy ¥
iagEslasie gz asbanat Bire s Souel W @ TrnG e ] ® S { =l e
me——t - e N P D e i o]
T e et P L - S T =19 v D
......... O 5 oy = L = M !
—_— » . - W . 5 g
= <{ ! Z > MTm Slul o Zelalalsla w/i
= | 5 =1 Gh ST |EsysiE D Ty siagelal ) s
x + i w|lreizeid 2] =g By S d RN
> | ork — i Wi gl =dimieiniel ml Slpolopafel .
&322 : A 2 T b T B e !
z20 <o) < o i | i : kR
8| %04 o o = ey i
R L ez 11T
oo -~ s
2 Z |l el ek ﬁ..w..,PR g
> = sl e 7§ ks < vle]
= - ot OMD ES ES s P g B iz
Z | sy vy oy g et | =12< i
SDEE — (>
W gebs 9 < < = ol i _
_M Fc &S - @ BRI 2®
O Ve — < !
O o = §
) e . c v,
Fooe e Q) k= T S e Al _
RN w V..“ °ioui il wf =1 Su n
it g < big > =
ce =l < o<
= M &A_O, NL- MWL !
o [l !
= ! Z |- —— =
L A H Hisl 1.1 Ll g
Q < Y 21 Z] |&is]alaial 3
= oy Wil < lgieimiere 21
Blatd :
s - S HEN NN
oo - 4 f.d!
w = r )
_ s of o
O d L w Zjx 2l
x < & ] . i ! =
o d—on Q 3 Ly
w o , HN, ,M =
Cpa ‘ 1= e
O T
w o \/ﬂ - =)
&gl = =
> Ly z =
N — “ £ i m
=3 3 = 5
d | t 1

CURVE
METHOD
METHOD

14 'ND/S8TALISNZEQ A¥aQ




SERGENT, HAUSKINS & BECKWITH

CONSULTING SOIL AND FOUNDATION ENGINEERS

L APPLIED SOIL MECHANICS ®

B. DWAINE SERGENT, P.E.

DALE V. BEDENKOP, P.E.

FEBRUARY 2, 1973

Trico oF ArR1ZONA, [INC.
120317 NorTH CoLONEY DRIVE
FounNTAIN HILLS,

ATTENTION: MrR. RoGER TULK

STrRUCTURE No. 36
FounNTaIN HiLLS,

RE :

GENTLEMEN,

ENGINEERING GEOLOGY

JOHN B, HAUSKINS. P.E.

ROBERT D. BOOTH, P.E.

AR1zoNA 85268

AR ZONA

® MATERIALS ENGINEERING
GEORGE H. BECKWITH, P.E.

BRUCE J. LEISER, P.E.

JoB No., E73-14

SUBMITTED HEREWITH ARE THE RESULTS OF SIEVE ANALYSIS AND

PLASTICITY
ABOVE REFERENCED PROJECT

SHouLD
DO NOT HESITATE TO CALL.

RESPECTFULLY SUBMITTED,

SERGENT, HAuskiINsS & BECKWITH

By /4Zi/;/ /4;anv,/?:p/~\_

ANY QUESTIONS ARISE CONCERNING THESE TESTS,

INDEX TESTS PERFORMED AT YOUR REQUEST FOR THE

PLEASE

ENGINEERS

DaLt S. PARKER

Copits: ADDRESSEE (4)

REPLY TO: 3940 W. CLARENDON, PHOENIX, ARIZONA 85019

PHOLNIX
(GO 272.60418

FLAGSTAFF
(6OD)Y 774.4473

EL PASO
(915) 772.3000

ALBUQUERQUE
(50%) 344-9940
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- SERGENT, HAUSKINS & BECKWITH

CONSULTING SOIL AND FOUNDATION ENGINEERS
MATERIALS TESTING ENGINEERS

ENGINLERING ANALYSIS . PHYSICAL TESTING

5|
Al

° QUALITY CONTROL ° FIELD EXPLORATION

REPORT OF SOIL TESTS

DATE e-2-78
PROJECT STrRUCTURE No. 36 JOB NO E73-14
LOCATION FOUNTAIN HiLLS, ARIZONA
12301 NorTH CoLONEY DRIVE
CLIENT__TRI1CO oF ARIZONA, INC. ADDRESS _FOUNTAIN HiLLs, ArR1zZoNA 85268
SAMPLED BY SHB/GDS SUBMITTED BY SHB/GDS
REQUESTED BY: RoGErR TUuLK DATE RECEIVED 1-24-73
source BORROW AREA No.l 0-3'g" source_BorrRow AREA No,2 0-3'pg"
MATERIAL NATIVE MATERIAL NATIVE
LAB NO. 3-14-1 " LAB NO. g=14-2
MECHANICAL ANALYSIS MECHANICAL ANALYSIS
SIEVE % RETAINED % PASSING SIEVE % RETAINED % PASSING
S1ZE (INDIV.) (CUMUL) SPECS . SIZE (INDIV.) (CUMUL) EpPEES
e o
3+ 100 100 3 100 100
g o
) 1-1/2"
P =
3/4" 3/4"
112 12
3/8" 378
1/4'" N 1 /4>
%4 69 60-100 ¥4 75 60-100
©8 #8
#10 ¥ 10
# 16 # 16
¥ 30 # 30
#40 # 40
#50 # 50
¥ 100 # 100 )
% 200 15 15245 # 200 12 15=85
LIQUID LIMIT PLASTIC LIMIT LIQUID LIMIT PLASTIC LIMIT
PLASTICITY INDEX NP PLASTICITY INDEX NP
SOIL CLASSIFICATION: AASHO SOIL CLASSIFICATION: AASHO
UNIFIED UNIFIED
y » 2 ol i o
OTHER MolsTUuRE 5.,6% GTHER Moi1sTUuRE 5.6%

PHOENIX, ARIZONA
3940 WIST CLARLNDON
(602) 272.6048

FLAGSTAFF, ARIZONA
2028 NORTH 4TH STREET
(602) 774-4433

EL PASO, TEXAS
201 NORTH CLARK ROAD
(p15) 772.3080

ALBUQUERQUE, NEW MEXICO
2501 CANDELARIA N.E.
(505) 344-.9940 2



SERGENT, HAUSKINS & BECKWITH

CONSULTING SOIL AND FOUNDATION ENGINEERS
MATERIALS TESTING ENGINEERS

s ]
B

PHYSICAL TESTING

ENGINEERING ANALYSIS °

e QUALITY CONTROL o FIELD EXPLORATION

REPORT OF SOIL TESTS

e-2~14d

DATE.
PROJECT STRUCTURE No. 36 JOB NO. E73"}4
LOCATION FOUNTAIN HiLLs, ARIZONA
12301 NorTH CoLoONEY DRIVE
CLIENT. _JRICO OF ARl zZONA, [NC, ADDRESs FOUNTAIN HiLLs, ArizoNA 85268
SAMPLED BY SHB/GDS- SUBMITTED BY SHB/GDS
RoGER TuLK 1-24~[3

REQUESTED BY:

DATE RECEIVED

11 1
source BORROW AREA No.3 0-4'6 source BORROW AREA No.4 0-2'0Q"
MATERIAL NATIVE MATERIAL NAT!VE
LAB NO. 3-14-3 LAB NO. 3-14-4

MECHANICAL ANALYSIS MECHANICAL ANALYSIS
SIEVE % RETAINED % PASSING SIEVE % RETAINED % PASSING
S1ZE (INDIV.) (CuMUL) SPECS . SIZE (INDIV.) (CuMUL) SPECS 3
" e
3" 100 100 3" 100 100
2’ s
Tl 200 1-1/2""
IR g
3,/4" 3/411
b % 172"
3/8"" 3/8"
1 /4 1/4**
%4 67 60-100 %4 82 60-100
#8 #8
# 10 #10
%16 # 16
% 30 # 30
# 40 # 40
%50 #50
£ 100 # 100
% 200 16 15-357 # 200 18 15-35
LIQUID LIMIT___ 282 PLASTIC LIMIT___18 | Liquip Limit___22 PLASTIC LIMIT___19
PLASTICITY INDEX 4 PLASTICITY INDEX 3
SOIL CLASSIFICATION: AASHO SOIL CLASSIFICATION: AASHO
UNIFIED UNIFIED
2 7 1((/ f\4 3 5 30”
OTHER MOISTURE . 10 OTHER QISTURE D.3%

FLAGSTAFF, ARIZONA
2029 NORTH 4TH STREET
(602) 774-4433

PHOENIX, ARIZONA
3940 WEST CLARVNDON
(602) 272.6040

ALBUQUERQUE, NEW MEXICO
2501 CANDELARIA N.E.
(503) 344.9940

EL PASO. TEXAS
201 NORTH CLARK ROAD
(918) 772.3008

3
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‘s ] SERGENT, HAUSKINS & BECKWITH = Wreails resnn eameens

B
S— \ ENGINEERING ANALYSIS e PHYSICAL TESTING ° QUALITY CONTROL ° FIELD EXPLORATION
REPORT OF SOIL TESTS
DATE e-e-13
PROJECT STRUCTURE NO. 36 JOB NO. E73"14
LOCATION FounNTAIN HiLLS, ARIZONA
12301 NoRTH COLONEY DRIVE
CLIENT_ _IRICO OoF ARIZONA, INC. ADDRESS. FOUNTAIN Hites, ArRlzoNA 85268
SAMPLED BY SHB/GDS SUBMITTED BY SHB/GDS
REQUESTED BY: RoGgerR TuLk DATE RECEIVED 1-24-73
11
source BoRrRrOW ArEA No.4 2'0"-4'0" | source BORROW AREA No.5 0-3'0
MATERIAL NATIVE MATERIAL NATIVE
L = . —
LAB NO. 3-14-5 LAB NO. 3-14-6
MECHANICAL ANALYSIS MECHANICAL ANALYSIS
SIEVE V % RETAINED % PASSING SIEVE % RETAINED % PASSING
SIZE (INDIV.) (CuMUL) SPECS s SIZE (INDIV.) (CuMUL) SPECS.
e pe
3 100 100 3¢ 100 100
g s
1-1/2"" 1= § 2%
1'! 1"
3/4" 3/4"
o T
38+ 3/8""
1480 1/4""
%4 91 60-100 #a 6 60-100
%8 #8 .
# 10 # 10
# 16 #16
# 30 # 30
# 40 #t 40
#50 # 50
# 100 # 100
% 200 4P 15235 # 200 17 15=35
LIQUID LIMIT  PLASTICLIMIT_ | wquioumiT__23  pPLAsTICLIMIT___ 19
PLASTICITY INDEX NP PLASTICITY INDEX 4
SOIL CLASSIFICATION: AASHO SOIL CLASSIFICATION: AASHO
UNIFIED UNIFIED
OTHER._ MoisTure 13.6% OTHER. MoOISTURE 6.4%
PHOENIX, ARIZONA FLAGSTAFF, ARIZONA EL PASO, TEXAS ALBUQUERQUE, NEW MEXICO
3940 WEST CLARENDON 2029 NORTH 4TH STREET 201 NORTH CLARK ROAD 2501 CANDELARIA N.E.
(602) 272.6D48 (602) 774-4433 (915) 772-3088 (505) 344-.9940

4



SERGENT, HAUSKINS & BECKWITH

CONSULTING SOIL AND FOUNDATION ENGINEERS
MATERIALS TESTING ENGINEERS

ENGINEERING ANALYSIS ° PHYSICAL TESTING

REPORT OF SOIL TESTS

L QUALITY CONTROL ° FIELD EXPLORATION

DATE c-2-13
PROJECT STRUCTURE No., 36 JoB NO.V E73"14
LOCATION FouNTAIN HiLLs, ARIZONA
12301 NorTH CoLONEY DRIVE
CLIENT__TRICO OF ARI1ZONA, INC. ADDRESs FOUNTAIN HiLLs, ArizonA 85268
SAMPLED BY SHB/GDS SUBMITTED BY SHB/GDS
REQUESTED BY: RoGER TULK DATE RECEIVED 1-24-73
1

source DBORROW Area No.6 0-4'0 CHUREE

MATERIAL NATIVE MATERIAL

LAB NO. 3-14-7 LAB NO.

MECHANICAL ANALYSIS MECHANICAL ANALYSIS

SIEVE % RETAINED % PAS@ING SIEVE % RETAINED % PASSING

SIZE (INDIV.) (CuMUL) SPECS . SIZE (INDIV.) (CUMUL)

P v

3 100 100 300

o e

=120 1-1/2""

% 11

3/4" 3/4"

{42 12"

3/8" ara

174 1/4%

#4 82 60-100 ®4

8 #8

F 0 # 10

16 #16

# 30 # 30

® 40 # 40

#50 # 50

# 100 # 100

oo 56 15-35 # 200

LIQUID LIMIT PLASTIC LIMIT LIQUID LIMIT PLASTIC LIMIT

PLASTICITY INDEX NP2 PLASTICITY INDEX

SOIL CLASSIFICATION: AASHO SOIL CLASSIFICATION: AASHO

UNIFIED UNIFIED
OTHER Mol STURE 2.7% OTHER

FLAGSTAFIT, ARIZONA
2029 NORTH 4TH STREET
(802) 774:44233

PHOENIX. ARIZONA
3940 WEST CLARENDON
(602) 272-6040

ALBUQUERQUE, NIZW MEXICO
2501 CANDELARIA N.E.
(503) 344.9940

EL PASO, TEXAS
201 NORTH CLARK ROAD
(015) 772.3088

b
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o lLLaboratories

A Division of R & D Engincering Associates, Inc.

817 West Madison . Phocenix, Anzona 85007 . Telephone 254-6141
April 27, 1973

For: Sergent, Hauskins & Beckwith Date: “pril », 19:3

3940 West Clarendon

Phoenix, Arizona 85019
Rergived: 4=2-73 _Project:  structure No. 36
Submitted by: ¢ D Syindle Address of Project: .
LB tractar: G. D. Swindle Source of Sample:  Qutley Pip Wing Walls
MRS Pelco Mix: 3000
Concrete Co.: Union Rock Admix: lo lbs cal. cho
Truck No.: 4405 Batch Size: 6 cu vds
Ticket No.: 02-17538 Water Added: o

Time in Mixer:

Time Sampled: [

REPORT OF CONCRETE CYLINDER TESTS

Lob No. fdent. No Slump tin | Date Made Date Tested Age (Days) Ibs./sq. n.
e iy
6431 Scr #23 4 3-30-73 4-6-73 72T 2030
0
: . R R
b/ 32 Set #23 4 : 3-20-73 4=27-73 28 3530
D433 Hold *' | discarded
L
( f itte
L//; /7 7 Respectfully submitted,
. . 1 :
ﬁ,§ = /!9 ATL TESTING LABORATORIES
TR 2
~ /C/l
\f 44 A / / v. i '// ) /}
‘C\f/ " / " 7 / // ,/1
ok L)/‘ &L Lo de Wt ra ,./Z,ﬁ/,__gb\
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State of Arizona
DEPARTMENT OF WATER RESOURCES
Division of Safety of Dams

4 MQ‘I\!&U‘%,

93

¥

LICENSE OF APPROVAL

Pursuant to Chapter 3, Title 45-Waters, of the Arizona Revised Statutes, the DIRECTOR, Deparunent of Water

FOUNTAIN HILLS TFRS #36

Resources auiROrizes the USe Of: il sisias oo onneos Dam and Reservoir, Application Number 07.38

) 9788

DA

Located in Sec. ...... 4o, CTpe N R _GE LG &SRB & M. .. Mardlcopa County, Siate of Arizona 1o

i

impound water in accordance with and subject to the following terms and conditions:

)

A1) Use shatl be only as a fLood netarding structune, Limited to temporary stonage. duning. .:
periods of flood and for such additional time as may be nequired to completely evacuate. . ::
the gLood watens through the ouwtlet condult, (2) The owner shall Zake neasonable actions.... &
toward nemoval of the deficiencies present at the dam in a timely mamner. %{
This license of approval supersedes every. previous consent for use :7

aze

.«*.‘\N“““hi.‘ : issued by the State of Arizona relative to said dam and reservoir.

) (‘r.'~\

Witness my hand and seal of the Arizona Department

of Water Resources

_______ 620 day of ...December ... 19 4. .

et &S,
2 LA

PR WESLEY E. STEINER
o , o ) DIRCCTOR _ o _ 3
A R LR VR R A RO RO PR R AR R R SR FORCRLR AR ARV R RORUR RORUR L RCROCH R

£8:019;9;9:9;9:07 ;901 %:9

o—u
.

0



State of Arizona
OFFICE OF THE STATE WATER ENGINEER
Supervision of Safety of Dams

License of Approval

Pursuant to Chapter 3, Title 45 (Waters), of the Arizona Revised Statutes, the STATE WATER ENGINEER has found that

the FOUNTAIN HILLS DAM #36 Dam and Reservoir, State Application Number 7-38 , located in

Sec. M. , TP, 3N , ROE . ,G. &S. R B& M, ... Maricopa ... .. ... .. County, State of Arizona, are safe to impound

water, and the use of said dam and reservoir to impound water in accordance with and subject to the following terms and conditions is hereby

This license of approval supersedes every previous consent for use issued by the State

of Arizona relative to said dam and reservoir,

Witness my hand and the seal of the Arizona
Water Commission of the State of Arizona this

.........

STATE WATER 7\'EER

By Chief, Supervision of Safety of Dams

[ SARSALCANGANSUI SN SUACIISABNLCANGUUSIACAN SANSAN SIS AN SN SUNSIUOASANCANSUNSUACUN G CANSAU OO NSINOLING, ALY ‘ NSNS







VOLUME II

COMPUTER CALCULATIONS

FOR

HYDROLOGY & HYDRAULIC

STRUCTURE NO. 36



2 Lute Bus nest Tams, tne |

taore Bovness Forma fne f

M

HYDROLOGY PROGRAM FOR IBM 1130 -

DATED JuLY,

1971

FOUNTAIN HILLS STRUCTURE NUMBER 36

] THE NUMBER OF POINTS DESCRIBING HYDROGRAPHS IS 300
T ——— . . e YR=20 ROUTING, i
EXECUTIVE CONTROL CARD OPERATION LIST
__ FOUNTAIN HILLS STRUCTURE NUMBER 36 » — o e S e e S
C TABLE VELOCITY INCREMENT = 0,200
[ 60,0000 0,0800 0.1800 0,2500 0.3200
8 0,3700 0,4100 0.4500 0.4900 60,5100
8 . 0,5400 0,5700 0,5900 0,6100 0,6300 ; e e o Ll R
8 0,6500 0,6600 0,6700 0,6900 0,7000
8 0,7100 0,7200 0,7300 00,7400 0,7500
8 0,7600 0,7700 _ 0,7700 ___ 0,7800_____ 0,7900
8 0,7900 0,8000 0,8100 0.8100 0,8200
8 0,8200 0,8300 0,8300 0.8400 0.,8400
8 .. 0,8400 0,8500 0,8500 0,8600 0,8600 ; S
8 0.8600 0,8600 0,8700 0.8700 0.8700
8 0,8800 0,8800 0,8800 60,8900 0,8900
8 0,8900 0,8900 __ 0.8900 _  0,.8900 0.9000
8 0,9000 0,9000 0.9000 0,9000 0,9100
8 0.9100 0,9100 0.9100 60,9100 0.9100
8 0.9200  .0,9200  0,9200 0.5200 0.,9200 . N
8 0.9200 0,9200 0,9200 0.9300 0.9300
9 ENDTBL
CROSS SECTION NO. 1 DRAINAGE AREA = 1.00
. ELEVATION  DISCHARGE _ END AREA ) o
8 2400,0004 0,1000 0,0000
8 2402,0004 674,0001 60,0000
8 2404,0004  4278,0009 200,0000
8 2408,0004 17918,0039 516,0001
9 ENDTBL
CROSS SECTION NO. 2 DRAINAGE AREA = 1.00_
ELEVATION __ DISCHARGE END_AREA
8 2400,0004 0,1000 0,0000
8 2402,0004 674,0001 60,0000
8 2404,0004  4278,0009 200,0000 0 F .
000001
8 2408,0004 17918,0039 516.,0001
9 _ENDTBL o
O CROSS SECTION MO, 3 DRAINAGE AREA = 1,00
ELEVATION  DISCHARGE END AREA
8 2400,0004 0.,1000 0,0000
8 _2402,0004  674,0001 60.0000
8 2404,0004%  4278,0009 200,0000
8 2408,0004 17918,0039 516.0001
9 ENDTBL :
CROSS SECTION NO, 4 DRAINAGE AREA = 1.00
ELEVATION  DISCHARGE END AREA
8 2125,0004% 0.3000 0,0000
8 2127,0004__ 172,0000__  30.0000
8 2129,0004 1253,0002 130,0000
8 2123,000% 9256,0019 638,0001
9 _ENDTBL S e s e e
CROSS SECTION NO. 5 DRAINAGE AREA = 1.00
ELEVATION  DISCHARGE END AREA
8 1858,0002 0,0000 0,0000
8 _..1860,0002 172,0000 30,0000 e
8 1862,0002 1253,0002 130,0000
8 1866,0002 9256,0019 638,0001
9_ENDTBL
STRUCTURE NO. 36
ELEVATION  DISCHARGE STORAGE
8 1854,6501 0,0000 0.0000
8 1860,6501  125,0000 _  0,2399
8 1865,6501 187.0000 5.5999
8 1870,€501 234.,0000 20,6999
.8 e o 1875,6501 272.0000 49,1999 L } R
8 1880.6501 3060000 97,5000
8 1885,6501 337.0000 179,0000
8 1890,6501 712,0001 _ _303,0000 v
8 1891,6501 1791,0002 335,6000
8 1892,6501 3302.0004 367,0000
8 1895,6501 9822,0019 463,0000 ; . -

~ 000002 |




Lore Boainess Forrs ne

onve Bosiness Forms Inc f

8 1896,6501 10752.0019 463,0000
9 ENDTHL : .
DIMENSIUNLESS HYDROGRAPH = DELTA T = 0,02
8 0,0000 0,0150 0.0750 0,1600 0,2800
8 0,4300 0,6000 0,7700 0.8900 0,9700
... 8 ) 1,0000 0,9800 0,9200 0,8400 0,7500 e o
8 0,6600 0,5650 0.4900 0,4200 0,3650
8 0.3200 0,2790 0,2400 0,2100 0,1800
8 0,1550 0,1300  0,1130 _ 0,0980 __ 0,0860
8 0.0750 0,0650 0,0560 0,0470 0,0410
8 0.0350 0,0300 0,0260 0.0220 0,0190
N . .0,0170 0,0150 0.0130 0.0110 0.0090 o o
8 0,0070 0,0050 0.0030 0,0020 0,0010
8 60,0000 0,0000 0,0000 0,0000 0.0000
9 _ENDTBL .
RAINFALL TABLE NO. 1 TIME INCREMENT = 0450
8 0.0000 0.0050 0.0110 0.0160 0.0220
8 0.0280 0.0350 0.0410 0,0480 0,0560
8 0,0630 0,0710 0,0800_ _ 0,0890 0,0980
8 0.1090 0,1200 0.1330 0.,1470 0,1630
8 0,1810 0.2040 0.2350 0.2830 0.6630
8 0,7350 _  .0,7720 0,7990 0,8200 . 0.,8380 o
8 0.8540 0,6680 0,8800 0,8910 0,9020
8 0.9120 0,9210 0.9290 0.9370 0,9450
8 0.9520 0,9590 0.9650 8.9720 0.9780
8 0.9840 0,9890 0,9950 1.0000 1,0000
9 ENDTBL
RAINFALL TABLE NO. 2 TIME INCREMENT = 0,02
8 0,0000 0,0100 0,0200 0,0200 0,0300
8 0.0400 0,0500 0,0600 0.,0700 0,0800
8 0,1000 06,1100 0,1300 0,1400 0.1700
8 0.1900 . 0,2200 0.,2300  0,3800  _ 0,4400 e
8 0.5200 0,6000 0.,6300 _ 0,6600 0,6800
8 0.7000 0,7200 0.7400 0,7600 0,7700
8 0,7900 0,8000 0,8200 0,8300 0.8400
8 0.8500 0,8700 0.8800 0,8900 0,9000
8 0.9100 0,9200 0,9300 0,9400 0.9500
8 0,9567 0,9633 0,9700 0,9800 0,9900
3
630003
8 1.0000 1,0000 1.0000 1,0000 1.,0000
9 _ENDIBL ;

000004
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STANDARD CONTROL INSTRUCTIONS

HYDROGRAPHS

OUTPUT OPTIONS

i SUBRTN XSECTN  SIRCY INL  IN2 OUT  DATA NO, 1 DATA NO., 2 DATA NO. 3 PK H E V PH SM
____RUNOFF____ 1 0 o 0 6 0,700 __ 90,000 0,300 1 0 0 0 0 1
RUNOFF 2 0 0 0 5 0,500 90,000 0,220 1 0 0 0 0 O
ADDHYD 3 0 5 6 7 0,000 0.000 0.000 1 0 0 1 o0 1
___REACH 4 o 7 0 5 6500,000 0,000 0,000 0 ¢ 0 0 O O
RUNOFF 4 0 0 0 6 0,740 90,000 0,400 1 0 0 0 0 O
ADOHYD 4 0 5 3 7 0,000 0,000 0,000 3 0 0 1 0 1%
REACH S 0 7 0S5 __1p700,00Y 0,000 0,000 O0_0_ O 0 O O .
RUNOFF 5 0 [} 0 6 0,900 90.000 0,720 1 0 0 0 0 O T
ADDHYD 5 0 5 6 7 0,000 0,000 0,000 3 0 0 1 0 1
____RESVOR O 3 7 0 6 _  1854,650 0,000 0,000 1 3 1 % o0_ % o
ENDATA
END OF LISTING
00000%
__ EXECUTIVE CONTROL CARD _ __OPERATION__INCREMs  MAIN_ TIME INCREMENT=_ 0,15
EXECUTIVE CONTROL CARD OPERATION COMPUTs FROM XSECTN/STRUCT 1/ O TO XSECTN/STRUCT , 0/- 36
0 STARTING TIME= 0.00 RAIN DEPTH= 3.20 RAIN DURATION= 6.00 RAIN TABLE NO.= 2 SOIL CONDITION= 2
ALTERNATE NO,= 1 STORM NO,= 1
SUBROUTINE RUNOFF __ CROSS SECTION 1
INPUT HYDROGRAPH= 0 OUTPUT HYDROGRAPH= &
AREA=  0.70 INPUT RUNOFF CURVE= 90,0 TIME OF CONCENTRATION= 0430
COMPUTED CURVE NO, = 9040 -
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
2,52 i _725.671 _____(RUNOFF) _
4,47 152,659 (RUNOFF)
5.97 106,339 (RUNOFF)
TOTAL WATER, IN INCHES ON DRAINAGE AREA=  2,1734 CFS<HRS= 981,86 ACRE-FT= 81.14
SUBROUTINE RUNOFF CROSS SECTION 2
INPUT HYDROGRAPH= 0 OUTPUT HYDROGRAPH= §
“AREA= 0,50 INPUT _RUNOFF CURVE= _S0,0 TIME _OF CONCENTRATION= 0,22
COMPUTED CURVE NG, = 90,0
EREFRAERR IRk Rk k¥ ke kk WARNING MAIN TIME INCREMENT CHECK *k#xxkskk kX kbt ks ¥k [ e .
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
2.31 558,427 (RUNOFF)
2.50 549,877 {RUNOFF)
3,87 126,687 (RUNOFF)
i B __4.38 313,799 . ARUNOFF) .
5.17 80,681 (RUNOFF)
5.94% 80,577 (RUNOFF)
TIME HYDROGRAPH: TZERO= 1,04 DELTA T= 0.15 DRAINAGE AREA= 0,50
1.04 DISCHG 0,00 5,94 15,06 29,08 38,01 72,35 94,82 121.48 518,44 490,30
o Pe55 DISCHG 541,53 367.81 243,91 174,54 156,09 153,46 141,48 117,91 112,92 125,94
4,05 DISCHG 97,25 82,80 112,54 102,73 84,58 80.53 79,63 79.65 79.80 72,35
5,55 DISCHG 57,89 56016 71,86 78,31 45,07 10,41 2,11 0,27 0,00

SUBROUTINE

ADDHYD CROSS SECTION 3

_INPUT HYNROGRAPHS= 546 OUTPUT HYDROGRAPH= 7 . . R

00000¢




PEAK TINMES PEAK DISCHARGES PEAK ELEVATIONS

e 2451 ; 1274,633 2402.33 :
- 3,89 295,476 2400,87
5 443 259,534 2400.77
990 P 1. - ) < S (1 E — e s
TOTAL WATER, IN INCHES ON DRAINAGE AREA=  2.1636 CFS=HRS= 1675,59 ACRE=FT= 138.47
SUBROUTINE REACH CROSS SECTION 4
____INPUT HYPROGRAPH= 7 OUTPUT HYDROGRAPH= S i -
LENGTHz  £500,00 INPUT COEFFICIENT= 0,0000 INPUT ROUTINGS= 0,00
. _AVERAGE WATER VELOCITY= 9,352 AVERAGE ROUTING COEFF= 0,8461 _ __ NUMBER OF ROUTINGS= 1,08 _
SUBROUTINE RUNOFF  CROSS SECTION &4
INPUT HYDROGRAPH= 0 OUTPUT HYDROGRAPH= 6
AREA= 0,74 INPUT RUNOFF CURVE= 90,0 TIME OF CONCENTRATION= 0,40
. _COMPUTED CURVE NO, =  90.0 o SO SO SR O ) I R o e
5 PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
= 2,59 709.596 (RUNOFF)
4,49 158,230 - (RUNOFF)
6.01 106.142 (RUNOFF)
: SUBROUTINE ADDHYD CROSS SECTION 4
INPUT HYDROGRAPHS= 5.6 OUTPUT_HYDROGRAPH= 7
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
2.66 . _1930,771 _ S 2128,49 -
4,55 405,417 212743
6.09 283,192 2127.20
TOTAL WATER. IN INCHES ON DRAINAGE AREA=  2,2022 CFS~HRS= 2757,23 ACRE-FT= 227.85
" SUBROUTINE REACH  CROSS SECTION 5 o
INPUT HYDROGRAPH= 7 OUTPUT HYDROGRAPH= 5
LENGTH= 10700,00 INPUT_COEFFICIENT= _0,0000 INPUT_ROUTINGS= 0,00
AVERAGE WATER VELOCITY= 10.425 AVERAGE ROUTING COEFF= 0,8597 NUMBER OF ROUTINGS= 1.63

000007

SUBROUTINE RUNOFF__ CROSS SECTION 5 b !
INPUT HYDROGRAPH= 0 OUTPUT HYDROGRAPH= 6 i i
O AREA= 0,90 INPUT RUNOFF CURVE= 90,0 TIME OF CONCENTRATION= 0.72 ¢ %
COMPUTED CURVE NO, = 90,0 i
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
2.79 702,833 (RUNOFF)
6.08 . 123.886 (RUNOFF)
SUBROUTINE ADDHYD CROSS SECTION 5
INPUT HYDROGRAPHS= 5.6 OUTPUT HYDROGRAPH= 7
PEAK TIMES T PEAK DISCHARGES PEAK ELEVATIONS
2.90 2493,230 1862,62
4,75 575,401 1860,74
6,24 377.267 1860,37
TOTAL _WATERs IN INCHES ON DRAINAGE AREA=  2,1929  CFS=-HRS=_____ 4019.40___ _ ACRE-FT=___ 332,16 ____
SUBROUTINE "RESVOR __ STRUCTURE _ 36
INPUT HYDROGRAPH= 7 OUTPUT HYDROGRAPH= 6
SURFACE ELEVATION= 1854.65
SxsaA Rk r kRt krxaskx WARNING MAIN TIME INCREMENT CHECK #skkktsdkhsskstshhnk T e T
Exvrkkkkkrkkrkkksrrx WARNING MAIN TIME INCREMENT CHECK #kkxkkekk¥kkktdh k¥ sy
kxR kb kkkakkakkkryx WARNING MAIN TIME INCREMENT CHECK #¥skktsdks¥kkskkbkiy
T mrsassekk sk arrnrisnx WARNING MAIN TIME INCREMENT CHECK ¥ skt sadhshd sk nk ks T T T e e
PEAK TIMFS PEAK_DISCHARGES ____PEAK_ELEVATIONS
5.84 400,430 1886.,49
15.47 15,930 1855,41
e _A5,77 . I 4,415 B 1854,86 . .
16.07 1,222 1854,70
16,37 0,343 1854,66
16.67 0,095 A1854,65 —— SR
16,97 0,026 1854,65
17,27 0,007 1854 ,65
B £ ) HYDROGRAPH, TZERO:= 1,04 DELTA T= 0.15 " DRAINAGE AREA= 2,83

000006



1,04 DISCHG 0,00 0,80 4.62 17,69 47,24% 95,83 128,38 141,56 172,23 199,97

1404 ELEV 185465  1854,68  1854,67  1855,49  18%56,91  1859,25 186092  1861,98  1864.45 186T.05
B 2,55 DISCHG 233,93 259,27 283,07 301,81 312,66 319,49 324,43 328,13 331,10 333,57
2,55 ELEV __ 1870,64  1873,97  1877,27 1880,03 _ 18681,72  1882,82  1883,62  1884,21  1884,69  1885,09
4,05 DISCHG 335,64 340,23 352,28 362,09 370,09 377,49 384,24 389,49 393,24 396,07
4405 ELEV 1885,43  1865,69  1885,85  1885,98  1886,09  1886,18  1886,28 _1886,34  1886,39  1886,43
5.55 DISCHG 398,32 399,90 400,42 399,77 398,61 397,59 395,99 391,82 383,94 373,20
5,55 ELEV _ _ 1886,46  1886,48  1886,49  1886,48  1886,47  1886,45  1886,43 _ 1886,38  1866,27 _ 1886,13
7,05 DISCHG 361,07 348,55 336.88 335,32 333,75 332.19 330.63 329,08 327.53 325,99
L T,05 ELEY 1885,97  1885,80  1885,63  1885,37  1885,12  1884,87  1884,62  1884,37  1864,12  1883,87
8,55 DISCHG 324,46 322,93 321,41 319,90 318,39 316,90 315,41 313,92 312,45 310,98
8.55 ELEV 1883.,62  1683,38  1883.13  1882,89  1882.64 _ 1882.40  1882,16  1881,92  1881.69  1881.45
10.05 DISCHG 309,51 308,06 306,61 304,46 301.82 299,19 296,59 294,02 291,46 288,93
10,05 ____ ELEV ___ 1881,21 _ 1880,98  1880,74  1880,42.  1880,03  1879,64  1879,26 _1878,88 1878,51 1878, 14
s 11,55 DISCHG 286.42 283,93 281.46 279,02 276.59 274.19 271.64 267.19 262.81 258,50
= 11,55 ELEY 1877,77_ 1877,40 _ 1877,04 __1876,68  1876,32  1875,97 _ 1875,60 _ 1875,01  1874.44  1873,87
4 13,05 DISCHG 254,26 250,10 246,00 241,96 238,00 234,09 225,36 216,83 208,62 200,73
: 13,05  ELEV._  1873,31. 1872.76 _ 1872.22  1871.69  1871.17 _ 1870.66 _ 1869.73  1868.82  1867.95 1867.11
2 14,55 DISCHG 193,13 182.83 158,37 137,18 54,53 -28.74 15.14 -7.98 4,20 -2421
14,55 ELEY 1866,30  1865.31  1863.3% _ 1861.63  1857,26 __1853,27  1855,37  1854,26  1854,85 1854 ,54
16,05 DISCHG 1.16 -0.61 0,32 -0.17 0,09 -0.04 0.02 -0,01 0.00 -0.00
16,05 ELEV  1854,70 _ 1854,62 _ 1854,66 _ 1854.64 _ 1854.65  1854,64 _ 1854,65  1854.64  1854.65  1854,64
17.55 DISCHG 0.00 -0.00 0.00 -0.00 0,00 -0,00 0,00
17.55 ELEV 1854,65  1854,64  1854,65  1854.64  1854.65  1854.64  1854,65
TOTAL WATERes IN INCHES ON DRAINAGE AREA=  2,1901 CFS-HRS= 4014,30 ACRE-FT= 331,78
ENDCMP 1
l.,vh"
000008
__ EXECUTIVE CONTROL _CARD__.____ . OPERATION ;JNC&;M v % MAIN TIME INCREMENT=__0s25 S " .
EXECUTIVE CONTROL CARD OPERATION COMPUT+ FROM XSECTN/STRUCT 1/ © TO XSECTN/STRUCT 0/ 36
J STARTING TIME= 0,00 RAIN DEPTH= 4,20 RAIN DURATION= 1,00 RAIN TABLE NQ«= 1 SOIL CONDITIQON= 2
ALTERNATE NO,= 1 STORM NO.= 2
SUBROUTINE RUNOFF__ _CROSS SECTION 1 "
INPUT HYDROGRAPH= 0 OUTPUT HYDROGRAPH= 6
AREA=  0.70 INPUT RUNOFF CURVE= 90,0 TIME OF CONCENTRATION= 0.30
COMPUTED_CURVE NO, = 90,0 .
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
11.99 o 1169.801 (RUNOFE) i S
19.37 29,291 (RUNOFF)
21.47 25,283 (RUNOFF)
23,47 21,656 {RUNOFF )
TOTAL WATERs IN INCHES ON DRAINAGE AREA=  3,1498 CFS=HRS= 1422,95 ACRE-FT= 117.59
. SUBROUTINE RUNOFF CROSS SECTION 2
- “INPUT_HYDROGRAPH= 0 __ OUTPUT_HYDROGRAPH=_5
: AREA= 0,50 INPUT RUNOFF CURVE= 90,0 TIME OF CONCENTRATION= 0.22
COMPUTED CURVE NOo = 90,0
s ' PEAK TIMES  PEAK DISCHARGES " PEAK ELEVATIONS 7 o
11.94 907.589 (RUNOFF)
16,87 28,657 ARUNOFE)
19,37 21.008 (RUNOFF)
20,37 18,440 (RUNOFF)
e 21442 ... .. 18,285 . CRUNOFF)__ _ .
22,37 15,881 (RUNOFF)
23,42 15,715 (RUNOFF)
SUBROUTINE ADDHYD CROSS SECTION 3
o INPUT HYDRGGRAPHS= 546  OUTPUT HYDROGRAPH= 7 ] , R
PEAK TIWFS PEAK-DISCHARGES PEAK ELEVATIONS
11.97 A2070,430 . 2402.77. . R
16.87 68,718 2400,20
19,37 50,338 240014
R4S 43,473 , .. 2400,12 S S AP

- B R - R = ‘OOOOIC” RO,



23,45 37.346 2400.11

0 " TOTAL WATER, IN INCHES ON DRAINAGE AREA=  3,1539 " CFS-HRS=  2442,57  ACRE-FT=  201.85
=
T SUBROUTINE REACH  CROSS SECYION & = 77 B
INPUT HYDROGRAPH= 7 OUTPUT HYDROGRAPH= §
o __ LENGTH=  6500,00 INPUT COEFFICIENT= 0,0000 INPUT ROUTINGS= 0,00 e .
AVERAGE WATER VELOCITY= 10,677 AVERAGE ROUTING COEFF= 0,8626 NUMBER OF ROUTINGS= 0,58
SUBROUTINE RUNOFF CROSS SECTION &
e INPUT HYDROGRAPH= 0 QUTPUT HYDROGRAPH= 6 - o o o o
AREA= 0,74 INPUT RUNQOFF CURVE= 90,0 TIME OF CONCENTRATION= O0.40
COMPUTED CURVE NO, = 90,0
PEAK TINMFS PEAK DISCHARGES PEAK ELEVATIONS T
12.05 1117.179 (RUNOFF)
o 19,37 30,890 e __{RUNOFF) e
21.53 26,341 (RUNOFF )
2 23,53 22.528 (RUNOFF)
5 SUBROUTINE ADDHYD  CROSS SECTION 4
i o ____INPUT HYDROGRAPHS= 5¢6 _ _ OUTPUT HYDROGRAPH= 7
3 PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
12,09 2831,492 2127,81
19,37 80.827 2125,93
21,56 68,774 2125,79
23,56 : 58,790 _ 2125,68 .
TOTAL WATER. IN INCHES ON DRAINAGE AREA=  3,1400 CFS-HRS= 3931.38 ACRE=FT= 324.88
SUBROUTINE REACH CROSS SECTION 5
_______INPUT HYDROGRAPH= 7____ OUTPUT HYDROGRAPH= 5
LENGTH= 10700,00 INPUT COEFFICIENT= 0,0000 INPUT ROUTINGS= 0,00
AVERAGE WATER VELOCITY= 12,070 AVERAGE ROUTING COEFF= 0.8765 NUMBER OF ROUTINGS= 0,86
SUBROUTINE RUNOFF CROSS SECTION 5
.J.“ﬁ—-A
0000113
INPUT HYDROGRAPH= 0 QUTPUT HYDROGRAPH= & B
__AREA= 0,90 INPUT RUNOFF CURVE= 90,0 TIME OF CONCENTRATION= 0,72 £ s
- COMPUTED CURVE NO. =  90.0
PEAK_TIMES PEAK_DISCHARGES PEAK ELEVATIONS
12,27 1071.019 (RUNOFF )
21.70 31.327 (RUNOFF )
23,70 26,682 ___(RUNOFF). -
SUBROUTINE ADDHYD CROSS SECTION _ 5. .
INPUT HYDROGRAPHS= 546 OUTPUT HYDROGRAPH= 7
e PEAK_TIMES__ ’ PEAK DISCHARGES ___ PEAK ELEVATIONS
12.32 3695,297 1863,22
21,78 99,329 1859,15
23,78 84,532 1856,98
TOTAL WATERs IN INCHES ON DRAINAGE AREA=  3.1404 CFS=-HRS= 5755,98 ACRE-FT= 475.67
- SUBROUTINE RESVOR  STRUCTURE 36
z “INPUT_HYDROGRAPH= 7 OUTPUT_HYDROGRAPH= 6
SURFACE FLEVATION= 1854,.65
o ____PEAK._TIMES _____ ________ __ PEAK DISCHARGES . PEAK ELEVATIONS  _ — oo
13.60 505.883 1887,90
p 28,02 37.207 185643
28,52 17.346 1855.48
29,02 8,251 1855, 04
29,52 3,906 1854 ,83
30,02 ... .. . Y.,83 . 1854,73 oo cUetn e ey e i e e
30,52 0.854 1854,69
31,02 0.407 1854 ,66
31,52 0,190 1854,65
32,02 0.091 1854 .65
__ _TIME o o HYDROGRAPH: TZERO= 4,75 DELTA 7= 0,25 DRAINAGE AREA= 2,83
; 4,75 DISCHG 0.00 0.21 3.17 7.04 10.42 14,53 18,71 22,75 26.33 29.60
4,75 ELEV 1854,65  1854.66  1B54,80 1854.98  1855,15  1855,3%  1855,54  1855,74  1855,91  1856,08
7.25 DISCHG 33,49 39,22 46.23  51.84 56,80 64,18 73,33 81,99 90,64 101,10

725 ELEV 1856,25 185€6.53 1856,86 1857.13 1857,37 1857.73 1856.,17 1858,58 1859.00 1859.50

iR o e e SR i e w e SR 000012 :



9.T5 DISCHG 113,17 125,14 127,26 133,01 143,11 158,46 180,40 194,37 215,81 257,94

e 9,75 . ELEV 1860,08 1860,66 1860,83 1861,29 1862,11 1863,34 10865,11 1866.43 1868,71 1873,80

f} 12,25 DISCHG 301,83 328,09 402.57 468,90 496,29 504,85 504,29 498,61 489,77 479,04
12,25 ELEV 1880,03  1884,21  1886,52 1867,40  1887,77 1887,88  1887,88  1887,80  1887,68  1887,54__

14,75 DISCHG 467,28 454,98 442,42 429,70 416,87 403,94 390,94 378,02 365.36. 353,16

14,75 _ ___ELEV . 1887,38 1887.22 1887.05 1886,88 1886,71 1886,54% 1886,36 . 1886,19 1886,02 1885,86

1T.25 DISCHG 341,56 336,15 334,72 333,24 331.72 330,15 328,55 326,92 325,29 323,66

17,25 ELEV 1885,71  1885,51  1885,28  1885,04 _ 1884,79 _ 1884,54  1884,28  1884,02  1883,76  1883,50

19.75 DISCHG 322.05 320,43 318.78 = & G B 315.44 313,75 312,04 310,34 308.67 307.02

19,75 _ELEVY 1883,23 1882,97  1882,71 1882, 44 1882,17 1881,90 1881,62  1881,35 1881,08 1880,81

22.25 DISCHG 304,82 30173 298,66 295,59 292,49 289,41 286,43 283,50 280,53 277,34
22.25 ELEV 1680,47  1880.02  1879.57  1879.11  1878.66  1878.,21  1877.77  1877,34%  1876.90  1876,43

24,75 DISCHG 273,81 268,430 261,11 254,05 247,16 240,45 233,81 219,24 205,58 192,77

24,75 ELEV_ 1875,91  1875,16 1874,21 1873,28 _ 1872,38  1871,49 1870,62  1869,08  1867.62 1866,26

o 27.25 DISCHG 165,63 130,27 «53,05 36,42 =-25,00 17.16 -11.78 8,09 =5.55 3.81
i 27,25 ELEV 1863,92 _ 1861.,07 _ 1852,10 _ 1856,39 185344  1855,47 1854,.08 1855,03 1854.38 1854,83

f 29.75 DISCHG -2.61 1.79 =-1.23 0.84 -0.58 0.39 «0.27 0.18 =0.12 0.08

- 29,75 ELEV _ 1854,52 . 1854,73  1854,59  1854,69  1854,62  1854,66  1854,63  1854,65  1854,64  1854,65

j 32,25 DISCHG -0,06 0,04 -0.02 0,01 -0,01 0,00 =0,00 0.00 =0,00 0,00
32,25 ELEV - 1854 .64 1854,65 1854,64 1854 ,65 1854,64 1854 ,65 1854 ,64 1854 ,65 1854 ,64 1854,65

34,75 DISCHG -0.,00 0.00 -0,00 0,00 -0,00 0.00 -0.00 0,00 =0,00 0,00

34,75 ELEV 1854 .64 1854.,65  1854.64  1854,.65  1854.64  1854.65 1854 .64 185“.65___1&591§i447}Q54.65

TOTAL WATERs IN INCHES ON DRAINAGE AREA= 3.1506 CFS~HRS= 5774 .65 ACRE=-FT= 477.21
\ ’ INDCMP 1
nye W o B
000012
. T ., =
__ IXECUTIVE CONTROL. CARD _~~~~ OPERATION __INCREMs _  MAIN TIME INCREMENT=_ 0.15 ’ LA
XECUTIVE CONTROL CARD OPERATION COMPUT FROM XSECTN/STRUCT i/ 0 TO XSECTN/STRUCT 0/ 36
E] STARTING TIME= 0.00 RAIN DEPTH= 5,10 RAIN DURATIQON= 6.00 RAIN TABLE NQ.= 2 SOIL CONDITION= 2
ALTERNATE NO,= 1 STORM _NO,= 3

__ 3UBRQUTINE RUNOFF ___ CROSS SECTION 1 __

INPUT HYDROGRAPH= 0 OUTPUT HYDROGRAPH= 6
( AREA= 0,70 INPUT RUNOFF CURVE= 90,0 TIME OF CONCENTRATION= 0,30
COMPUTED CURVE NO, = 90,0 :
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
2,50 1327,578 (RUNOFF)
4,47 256,446 (RUNOFF)
( 5,97 176.999 (RUNOFF )
TOTAL WATERs IN INCHES ON DRAINAGE AREA=  3.9800 CFS~HRS= 1798,00 ACRE-FT= 148,58
3UBROUTINE RUNOFF CROSS SECTION 2 T
_INPUT HYDROGRAPH= 0 OUTPUT HYDROGRAPH= &
AREA= 0,50 INPUT_RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0,22
COMPUTED CURVE NO, = 90,0

o eEkksRxA kA kR sk kkxkk WARNING MAIN TIME INCREMENT CHECK ks ksordckkkdkdokwdkkkx

2 PEAK TIMFS PEAK DISCHARGES PEAK ELEVATIONS
21230 1076,729 (RUNOFF.)
2449 992,440 (RUNOFF)
3.87 214,012 (RUNOFF)
oy o vl By e e e JOXGPO0D . L L oo GRONOPE) e
5.17 134,750 (RUNOFF)
5,94 134,071 (RUNOFF)
TIME HYDROGRAPH. TZERO= 0.75 DELTA T= 0.15 DRAINAGE AREA= 0.50
0,75 DISCHG 0,00 8.93 20,76 44,68 64.79 93.81 106.18 180,25 217.91 260,48
S 2025 DISCHG 1014,71 912,39 969,11 646,35 423,14 300.52 267,33 261,83 240.64 200,04
3,75 DISCHG 191,16 212,70 163,99 139,42 189,16 172,45 141,80 134,84 133,20 133,10
5.25 DISCHG 133,22 120.69 96,49 93,55 119,62 130.24% 74,93 17,30 3,51 0,45
OSSN <, )i ;> WS DISCHG 0.00 S— - - o RS g

. SUBROUTINE ADDHYD CROSS SECTION 3 . F . [

O S— S S

000014




INPUT HYDROGRAPHS= 546

PEAK TIMFS

QUTPUT HYDROGRAPH= 7

PEAK DISCHARGES

PEAK ELEVATIONS

[ 2,50 2319,552 2402,91
— 3,85 o 499,699 . 2u01,48 I
442 436,161 2401,29
5,96 310,341 2400,92
o TOTAL WATER. IN INCHES ON DRAINAGE AREA=  3,9615 " CFS=HRSZ  3068,00  ACRE=FT= 253,54
JUBROUTINE REACH CROSS SECTION & T T )
INPUT HYDROGRAPH= 7 OUTPUT HYDROGRAPH= 5
e ____LENGTH= _ 6%00,00 _INPUT COEFFICIENT= 0,0000 CINPUT ROUTINGS=_ 0,00 }
AVERAGE WATER VELOCITY= 10,985 AVERAGE ROUTING COEFF= 0,8659 NUMBER OF ROUTINGS= 0,94
JUBROUTINE RUNOFF CROSS SECTION &4
— __ ___INPUT HYDROGRAPH= 0 _  OQUTPUT HYDROGRAPH= & . e I
AREA=  0.74 INPUT RUNOFF CURVE= 90,0 TIME OF CONCENTRATION= 0,40
e COMPUTED CURVE NOs, =  90.0
f PEAK TIMFS PEAK DISCHARGES PEAK ELEVATIONS
2 2.56 1306,117 (RUNOFF)
§ 4,49 e 265,987 e ARUNOFF) e
K 6401 176,691 (RUNOFF)
SUBROUTINE ADDHYD CROSS SECTION &
INPUT HYDROGRAPHS= 516 OUTPUT HYDROGRAPH= 7
PEAK TIMES PEAK DISCHARGES  PEAK ELEVATIONS
2,63 3559,323 2127,27 L.
4,54 687.824 2127,95
6.08 474,908 2127.56
TOTAL WATER. IN INCHES ON DRAINAGE AREA=  4,0378 CFS=HRS= 5055.41 ACRE=FT= Y1777
3UBROUTINE REACH CROSS SECTION 5
INPUT HYDROGRAPH= 7 OUTPUT HYDROGRAPH= § :
LENGTH= 10700.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGS= 0,00
AVERAGE WATER VELOCITY= 12,277  AVERAGE ROUTING COEFF= 0,8783 NUMBER OF ROUTINGS= 1,41
000018
I .',~ 2 »',.'
) 3UBROUTINE RUNOFF CROSS SECTION 5
{i) INPUT HYDROGRAPH= 0 OUTPUT HYDROGRAPH= 6
AREA= 0,90 INPUT RUNOFF CURVE= 90,0 TIME_OF CONCENTRATION= 0,72
COMPUTED CURVE NO. = 90,0
PEAK TIMFS _ PEAK DISCHARGES _ PEAK ELEVATIONS
2,76 1313,632 (RUNOFF)
6.08 206.408 (RUNOFF)
JUBROUTINE ADDHYD CROSS SECTION 5
INPUT HYDROGRAPHS= S¢6  OUTPUT HYDROGRAPH= 7
i PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
2,82 4710,196 1863,.72
4,73 975,302 1861,48
6.23 643,346 1860,87
T T T TOTAL WATER. IN INCHES ON DRAINAGE AREA=  4,0131  CFS-HRS=  7355,52  ACRE-FT=  607.86
JUBROUTINE RESVOR  STRUCTURE 36
INPUT HYDROGRAPH= 7 OUTPUT HYDROGRAPH= 6
e SURFACE FLEVATION= 1854,65 _ } e e
4 skERkEFP R ek E ket WARNING MAIN TIME INCREMENT CHECK *¥##kkskkkiokdhirkkkk
ook o o O ROKOK Ok kK HARNING_HK}N TIMéwfhaﬁfyéﬁ¥~tHECKA;;;;tt*t****tt*t#tt*
orxmssrsrasrexssxsss WARNING MAIN TIME INCREMENT CHECK ###sssssksstseassses "o B
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
3.95 1316,123 1891.20
17.72 8,708 1855.06
18,02 2.421 1854.76
e . 4B 32 B 0,668 _ 1854,68 i i
18,62 0.185 1854 ,65
18,92 0,051 1854,65
19.22 0,014 1854.65 N
19,52 0,004 1854,65
TIME HYDROGRAPH¢ TZERO= 0,75 DELYA T= 0,15 _ DRAINAGE AREA= 2,83

000016
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0,75 DISCHG 0.00 1,35 8,05 32,16 83,42 126,69 143,47 172,25 195,15 ' 213,86
2 0.75 ELEV . 1854,65 1854,71 185%,03 1856,19 1858,6% 1860,94 1862,13 1864 ,46 1866,51 1868,50
2.25 DISCHG 237.68 258,80 285,26 311,69 331,74 447,41 568,31 652,58 709.59  1073,16
2,25 ELEV 1871,16  1673.91 _ 1877.60  1881.56  1684,80  1887,12  1888,73  1889,85 _ 1890,61  1890,98
3,75 D1SCHG 1254,11  1312,06 1301,01  1262,87 1210,76  1143,53 1082,28  1042,21  1004,60 955,67
3,75 __ELEV.___ 1891.15  1891,20 1891,19  1891.16 1891,11 _ 1891,05 1890,99 1890,95 1890,92 1890,87
5.25 DISCHG 904,61 861,39 826.61 793,12 751,95 711,43 707.81 704,87 700,20 689,97
5,25 ELEV 1890,82  1890,78 _ 1890,75 1890,72  1890,68 1890,64 1890,59  1890,55 1890,4%  1890,35_
6,75 DISCHG 673,43 652,97 631.01 608,82 566,94 565,63 544,97 525,01 505,74 487,15
6,75 ELEV __ 1890,13 _1889,86  1889,57 1889,27 1888,98 _ 1888,69  1868,42  1888,15  1887,89  1887.65
8.25 DISCHG 469,23 451,96 435,33 419,31 403,88 389,01 374,70 360,91 347,63 336,72
8.25 ELEV 1667.41  1887.18 _ 1886.96  1886.74 _ 1886.54  1886.34  1886.15 _ 1885,96  1885.79  1885.60
9,75 DISCHG 335,13 333,56 331,99 330,43 328,87 327,33 325,79 324,25 322,73 321,21
9,75 ELEV ___1885,34 _1885,09  1884,84  1884,59  1884,34 _ 1884,09 _ 1883,84  1883,59  1883,34  1883,.10
11,25 DISCHG 319,70 318,19 316,70 315,21 313,73 312,25 310,78 309,32 307,86 306,41
11,25 ELEV 1882.86  1682,61  1882.37 _ 1882.13 _1881,89  1881.65  1881,42  1881,18  1880.95  1880,71
12,75 DISCHG 304,11 301,47 298,85 296,25 293,68 291,12 288,59 286,09 283,60 281,14
12,75 ELEV____ 1880,37 - 1879,98  1879,59 _ 1879.21 1878,83 _ 1878,46 _ 1878,09  1877,72  1877.35 _ 1876,99
14,25 DISCHG 278,69 276.27 273,87 271.05 266,60 262,23 257.94 253,71 249,55 245,46
14,25 ELEV 1876,63  1876,27  1875.92  1875.52  1874,94% _ 1874,36  1873,80  1873,24  1872.69  1872,15
15,75 DISCHG 241,43 237,47 233,04 224,22 215,73 207.56 199,71 192,15 179.49 155,47
15,75 ELEV _ 1871.62  1871.10 _ 1870.5%  1869.60 _ 1868.70 _ 1867.83  1867.00  1866.19  1865.04  1863.10
17.25 DISCHG 134,67 29,75 -15,68 8,26 -4,35 2,29 -1,20 0.63 -0,33 0,17
17.25 ELEV 1861.43  1856,07  1853,89  1855,04  1854,44  1854,76  1854,59  1854,68  1854,63  1854,65
18.75 DISCHG -0.09 0,04 -0.02 0,01 -0,00 0,00 -0,00 0,00 -0,00 0,00
18.75 ELEV 1854.64  1854,65  1854.64  1854,65  1854,.64  1854,65  1854,64 1854,65 = 1854,64%  1854,65
20.25 DISCHG =0,00 0.00 0.00
20,25 ELEV 1854,64  1854,65  1854,65
TOTAL WATER, IN INCHES ON DRAINAGE AREA= _ 4,0181 _CFS=HRS= 736464 ACRE-FT= 608,61
Y 4 M
000017
PP LA i e - |
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weas fa

XECUTIVE CONTROL CARD OPERATION COMPUT FROM XSECTN/STRUCT i/ 0 TO XSECTN/STRUCT = 0/ 36

STARTING TIME= 0,00 RAIN DEPTH= | 9,52 ° RAIN DURATION= 6,00 RAIN TABLE NO.= 2 SOIL CONDITION= 2
ALTERNATE NO,= 1 STORM NO.= 4
SUBROUTINE RUNOFF CROSS SECTION 1
INPUT HYDROGRAPH= 0 OUTPUT HYDROGRAPH= 6 e R
AREA= 0,70 INPUT RUNOFF CURVES 90,0 TIME OF CONCENTRATION= 0,30
COMPUTED CURVE NO, = 90.0
PEAK TIMFS PEAK DISCHARGES PEAK ELEVATIONS
2.48 2724.900 (RUNOFF)
— N TYS S . 493,554 e __ARUNOFFY _
5.97 338,414 (RUNOFF )
TOTAL _WATER, IN_ INCHES ON DRAINAGE AREA=  8,3190 CFS-HRS= 3758,18 ACRE-FT= 310.57

- _SUBROUTINE RUNOFF CROSS SECTION 2 B e S

INPUT HYDROGRAPH= 0 OUTPUT HYDROGRAPH= §
AREA= 0,50 INPUT RUNOFF CURVE= 90,0 TIME OF CONCENTRATION= 0,22
COMPUTED CURVE NO, = 90.0

skrkkokkkadkkkxkkkkk WARNING MAIN TIME INCREMENT CHECK *#®mkkokdrskkikkkksk

" PEAK TIMFS " PEAK DISCHARGES  PEAK ELEVATIONS
2.30 2293.517 (RUNOFF)
2.48 2012,006 (RUNOFF )
3.87 413,368 (RUNOFF)
4,38 368,000 (RUNOFF)
5,17 : 258,338 (RUNOFF) ______ _
5,94 256.365 (RUNOFF)
TIME HYDROGRAPH: TZERO= 0,44 DELTA T= 0.15 DRAINAGE AREA= _ 0.50 .
044 DISCHG 0.00 16,44 51,47 84,52 111,39 176.75 219,13 280,90 293,89 463,63
1.95 DISCHG 529,33 600,91 2182.95 1889.03 1948,65 1282,57 831.95 587,80 521,00 508,96
3,45 DISCHG 466,83 387,42  369.70 410,75 316,36 268,70 364.15 331,70 272,53 258,97
4.95 DISCHG 255.65 255,268 255,36 231.21 184,78 179.06 226.86 249,07 143.25 33,08
6,45 DISCHG 6,72 0,87 0.00
{UBROUTINE ADDHYD CROSS SECTION 3
INPUT_HYNROGRAPHS= 5.6 _OUTPUT_HYDROGRAPH= 7 i
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS ;e g
2,48 4736,869 2404,13 1 d
3.85 ' 965,530 2402,16
4,42 839,237 2402,09
5,96 593,506 2401.76
TOTAL WATER, IN INCHES ON DRAINAGE AREA=  8,2809 CFS-HRS= 6413,13 ACRE-FT= 529,98
{UBROUTINE REACH CROSS SECTION &4 -
INPUT HYDROGRAPH= 7 OUTPUT HYDROGRAPH=Z 5 -
LENGTH=  6500.00 INPUT COEFFICIENT= 0,0000 INPUT ROUTINGS= 0,00
_AVERAGE WATER VELOCITY= 13,257 ~_ AVERAGE ROUTING COEFF= 0,8863 ___ NUMBER OF ROUTINGS= 0,80
JUBROUTINE RUNOFF CROSS SECTION &4
INPUT HYDROGRAPH= 0 OUTPUT HYDROGRAPH= 6
AREA=  0.74 INPUT RUNOFF CURVE= 90,0 TIME OF CONCENTRATION= 0,40
__ COMPUTED CURVE NO, = 90,0 _ _ N . e
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
i 2453 2697.906 : {RUNOFE)
4,49 512.103 (RUNOFF)
6.01 337.888 (RUNOFF)
UBROUTINE ADDHYD CROSS SECTION &
INPUT_HYDROGRAPHS= 546 OUTPUT_HYDROGRAPH= 7
PEAK TIMFS PEAK DISCHARGES PEAK ELEVATIONS
2.55 . 7213.,202 e 2928,53
4,52 1327,012 2128,94
6,06 860,555 2128,31
TOTAL WATER: IN INCHES ON DRAINAGE AREA=  B8,4287 CFS-HRS= 10552,98 ACRE-FT= 872,09
" UBROUTINE KEACH CROSS SECTION & i i i
INPUT HYDROGRAPH= 7 OUTPUT HYDROGRAPH= 5
LENGTH=__10700,00_ ___ INPUT COEFFICIENT=_ 0,0000 _ __ INPUT_ROUTINGS=__ 0,00 e

AVERAGE WATER VELOCITY= 13,803 AVERAGE ROUTING COEFF= 0,8903 NUMBER OF ROUTINGS= 1,27

000020
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. _UBROUTINE

RUNOFF
INPUT HYDR

CROSS SECTION 5

OGRAPH= 0

OUTPUT HYDROGRAPH=

6

AREAZ 0,90 INPUT RUNOFF CURVEZ 90,0 TIME OF CONCENTRATION= 0.72
COMPUTED CURVE NOo = 9090 e S
PEAK TIMFS PEAK DISCHARGES PEAK ELEVATIONS
e 274 . 2733,237 B} _ (RUNOFF) S
6.07 395,092 {RUNOFF)
UBROUTINE ADDHYD CROSS SECTION 5 ) -
INPUT HYNROGRAPHSZ 5.6 OUTPUT HYDROGRAPH= 7
T T PEAK TIMES i " PEAK DISCHARGES PEAK ELEVATIONS T T
2.77 9852,533 1866.29
4,65 1884,278 _.1862,31 —
6,20 1224,109 1861,94
TOTAL WATER, IN INCHES ON DRAINAGE AREA=  8,3853 CFS=HRS= _ 15369,05 _ _ ACRE=FT= _ __1270.09 _ .
UBROUTINE RESVOR __ STRUCTURE 36

INPUT HYDROGRAPH= 7 OUTPUT HYDROGRAPH= 6
SURFACE FLEVATION= 1854.65

Trrssatataarstiasnt WARNING MAIN TIME INCREMENT CHECK *%txsssttdtkststsksn.

CEORRRRRRRRR KRk R sk x WARNING MAIN TIME INCREMENT CHECK #kkkkksikdiksdrkkksk

SRk koRRok R Rk Rk kR Rk Rk WARNING MAIN TIME INCREMENT CHECK ok koo kodorok ok kokokok ok ko ok

PEAK-ELEVATIONS

PEAK TIMES PEAK-DISCHARGES
3.06 ' 7608,338 1894,63
18,02 — T 1854,93
18.32 1,651 1854,72
18.62 0.452 1854 ,67
. . 18.92 0,126 1 1854,65 o
19,22 0,035 1854 ,65
19.52 0,009 1854 ,65
TIME HYDROGRAPH, TZERO= 0,44 DELTA T= 0.15 DRAINAGE AREA= 2,83
0.44 DISCHG 0.00 2.16 18.22 79.70 131.89 155.67 190.69 210,47 236.43 253,07
0.44 ELEV 1854,65  1854,75  1855,52  1858.47  1861,20 _ 1863,12  1866.,04%  1868,14%  1870.97 _ 1873,15
Co0021
e
1.95 DISCHG 273,25 288,10 307,17 323,84 456,64 1207,00  5319,84  7411,96  7215.70° . 090,30
1.95 ELEV 1675.83  1878.01  1880.84  1883.52 1887.24  1891,10 1893.57  1894,54  1894,45  1893,93
3,45 DISCHG 4925,43  4060.,08  3463,88  3082,50  2793,59  2564,49  2361,52  2163,15  2027,.22  1955,05
3445 ELEV 1893.39  1892.99  1892.72  1892.50  1692.31  1892.16  1892.02  1891.89  1891.80  1891.75
4,95 DISCHG 1872.03  1768.74  1688,08  1619,54%  1562,52  1500.72  1418,57  1333,01  1281,41  1257,90
4,95 ELEV 1891,70  1891,62  1891,55 1891,49 1891.43  1891,38 1891.30 1891,22  1891,17  1891.15
6.45 DISCHG 1191.94  1030.78 809.19 699.51 677.19 654,03 630,91 608,22 586.14 564,75
6.45 ELEY 1891,09 1890,94  1890,73  1690.48 1890,18 1689,87  18689,56  1889,26  18868,97  1888,68
7,95 __ DISCHG 544,06 524,08 504,80 486,23 468,34 451,10 434,50 _ 418,51 403,11 386,27
7.95 ELEV 1888.41  188B.14  1887.88  1887.63  1887.40 1887.17  1886.95 1886.73  1886.53  1886.33
9.45 DISCHG 373,99 360,22 346,97 336,64 335,05 333,48 331,91 330,35 328,79 327,25
9,45 ELEV 1886,14  1885,95 1885,78  1885,59  1885,33  1885,08  1884,82  1884,57  1884,32  1884,07
10,95 DISCHG 325,71 324,17 322,65 _ 321,13 319,62 318,12 _ 316,62 315,13 313,65 312.17
10,95 ELEV 1883,82 1883,58 1883,33  1883,09 1882,84 1882,60 1882,36  1882,12 1861,88  1881,64
12,45  .DISCHG 310,71 309,24 307,79 306,34 303,97 301,33 298,71 296,12 293,54 290,99
12,45 ELEV 1881,40 1881,17 1680,93  1880,70  1880,35 1879,96  1679,57  1879,.19 1878,81 1878, 44
L 13.95 ___ DISCHG _____ 288.47 285,96 283,47 281,01  278.57 _  276.15 273,75 270,82 266.38 262,01
13,95 ELEV 1878,07  1877,70  1877.33 1876,97 1876.61 1876.26 1875,90 1875,49  1874,91 187433
15,45 DISCHG 257,72 253,49 249,34 245,25 241,23 237,27 232,58 223,78 215,31 _207.16__
15.45 ELEV 1873.77 1873.21  1872.66  1872.13  1871.60  1871.08  1870.49  1869,56 1868.66  1867.79
16,95 DISCHG 199,31 191,77  178.21 154,36 133,71 20,25  =10.67 5,62 __ =2,96 1.56
16,95 ELEV 1866.,96 1866,15  16864,94%  1863,01  1861,35 1855,62  1854,13  1654,91  1854,50  1854,72
18,45 DISCHG -0.82 0,43 -0.22 0,12 -0.06 0,03 -0,01 0,00 =0,00 0,00
16.45 ELEV 16854,61  1854,67  1854,63  1654.65  1854,64  1854,65  1854,64  1654,65  1854,64  1854.65
19.95 _ DISCHG -0.,00 0.00 =0.00 0.00 -0.00 0,00 0.00 .
19,95 ELEV 1854464  1854,65 1854464  1854.65  1854,64  1654.65 1854465
TOTAL WATER, IN INCHES ON DRAINAGE AREA=  8.,3701  CFS-HRS= 15341,27 ACRE-FT= 1267.80
. NUCWP X ] o B
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Moore Susinest Farms, Inc |

JMMARY TaBLE 1

ALT STORM ID DA RAIN AMC DFLTA=T  TZ2ERO  PRECIP  PRECIP PEAK=0 PEAK= PEAK=  RUNOFF csM
S0=MI, TBLE HRS . HRS o IN.  DURATION CFS TIME ELEV IN,
1 1 ax 0,70 2 2 0,15 0,00 3,20 _ 6,00 _ 725,67 __ 2,52 0,00 2,17 1036,67 _ .
1 1 3X 1.20 2 2 0.15 0,00 3.20 6,00  1274.63 2,51 2402,.33 2.16 1062.19
1 1 uX 1,95 2 2 0.15 0,00 3.20 6,00  1930,77 2.66 2128,49 2.20 995,24
_ 1 5X 2,83 2 2 0,15 0,00 3,20 6,00  2493,23 2,90 1862,62 - 2,19 877.89
1 1 368 2.83 2 2 0.15 0,00 3.20 6.00 400,43 5,84 1886049 2.19 140,99
1 2 1X 0,70 1 2 0.25 0.00 4,20 24,50 1169.80 11,99 0,00 T
1 2 3X 1,20 1 2 0,25 0,00 4,20 __ 24,50 2070,43 11,97  2402,77___ 3,15 1725,35
1 2 4x 1,93 1 2 0.25 0,00 4,20 24,50  2831,49 12,09 2127,81 3.14% 1459,53
1 2 5X 2.83 1 2 0.25 0,00 4,20 24,50  3695.29 12,32 1863,22 3,14 1301,16
12 36§ 2,83 1 2 0,25 0,00 4,20 24,50 505,88 13,60 1887,90 _ 3,15 178,12
1 3 1X 070 2 2 0,15 0,00 5.10 6.00 1327.57 2,50 0.00 3,98 1895.54
1 3 3x 1,20 2 2 0.15 0.00 5.10 6,00 2319,55 2,50 2402,91 3,96 1932,94
1 3 ux 1,93 2 2 0,15 0,00 5,10 6,00 3559,32 2,63 2127,27 4,03 1834,70
1 3 SX 2,83 2 2 0,15 0.00 5.10 6,00 4710.19 2.82 1863,72 4,01 1658,.52
1 3 36s 2,83 2 2 0.15 0,00 5,10 6,00 1316,12 3,95 1891,20 4,01 463,42
143X 0,70 2 2 0,15 0,00 9,52 6,00 2724,90 2,48 __ 0,00_ 8,31 3892,71
1 4 3x 1.20 2 @ 0.15 0,00 9.52 6.00 4736.86 2,48 2404,13 8.28 3947,39
1 4 4x 1,93 2 2 0415 0.00 9.52 6,00 7213,20 2.55 2124,53 8.42 3718,14
1 Y 5% 2,83 2 2 0,15 0,00 9.52 6,00  9852,53 2,77 1866,29 8,38  3469,20
1 4 36S 2,83 2 2 0,15 0,00 9,52 6,00 7608,33 3,06 1894.63 8.37 2678,99

tX* OR *S* FOLLOWING THE ID REPRESENTS CROSS-SECTION OR STRUCTUREs RESPECTIVELY., e

IF A SPACE OCCURS BETWEEN LINES THEN ] -

& MORE THAN ONE PEAK-Q HAS BEEN COMPUTED FOR THE SAME ALTERNATE-STORM=XSEC/STRUC COMBINATION FOR THE EVALUATION SERIES.
___THE LARGEST PEAK=Q IS SAVED. -

000028

JUMARY TABLE 2  DATA PUNCHED IN SAME FORMAT FOR INSERTION INTO SCS ECONOMICS PROGRAM VERSION 1

' DISCHARGECES T

X3EC TR
v0.

ALTERNATE NO, 1

- 36 4004 505.8  1316,1  7608.3 0,0 0,0 AL 1 1
1 725.6 1169.8 1327.5 2724 .9 0.0 0,0 AL 1 2
3 1274,.6 2070.4 2319.5 4736,.8 0.0 0.0 AL 1 3
4 1930.7 2831.4 3559.3 7213.2 0.0 0.0 AL 1 4
5 2493,2 3695,2 4710.1 2852,5 0.0 0,0 AL 1 5
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JMMARY TABLE 3

DISCHARGE +CFS

pEm e ... — Q__ @2 Q3 Q4 Q% Q6 Q7 Q8 Q9 B P ¥ I
fRUCTURE NO. 36

TERNATE 1 _ 400,43 505,88 1316,12 7608,33 0.00 0,00 . 0.00 0500 ... 0.00 0.00
v eSECTION NOs 1

JERNATE 1 725,67 1169,80 _ 1327.,57  2724,90 0,00 0,00 0,00 0,00 0,00 0.00 .
<SECTION NO. 3

. W TERNATE  JE _1274,63 2070,43  2319,55 4736.86 0,00 .. 0,00 0,00 0,00 0,00 0,00
~SECTION NO. L}

-TERNATE 1 1930,77  2831,49  3559,32  7213,20 0,00 0,00 0,00 0,00 0,00 0,00
*SECTION NO. 5

_ JTERNATE 1 . 2493,23  3695,29 _ 4710,19 9852.53 0,00 0,00 0,00 0,00 0,00 _0D.00_
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