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V. SPECIFICATIONS

Specifications are based upon the NEH20 standards. The standards cover all
of the Project elements, and no special sections are required. The standard
sections were modified as needed to fit the Project requirements. The list

of specifications used is included herein.

V-l
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• USDA-SOIL CONSERVATION SERVICE
APACHE-BULLDOG FLOOD CONTROL PROJECT

LIST OF SPECIFICATIONS

BULLDOG FLOODWAY AND APACHE JUNCTION OUTLET

Specification Title Spec No.

Construction Specifications

Clearing and Grubbing 2
Structure Removal 3
Pollution Control 5
Mobilization 8
Water for Construction 10
Removal of Water 11
Excavation 21
Earthfill 23
Drainfill 24
Concrete 31
Steel Reinforcement 34

• Loose Rock Riprap 61
Grouted Rock Riprap 62
Metal Fabrication and Installation 81
Cleaning and Painting Metalwork 82
Farm Field Fences 92
Identification Markers or Pl~ques 93
Surveys 401

Material Specifications

Aggregates for Drainfill and Filters 521
Aggregates for Portland Cement Concrete 522
Rock for Riprap 523
Portland Cement 531
Air-Entraining Admixtures (for concrete) 532
Water-Reducing aad Set-Retarding Admixtures

for Portland Cement Concrete 533
Curing Compound (for concrete) 534
Preformed Expansion Joint Filler 535
Sealing Compound for Joints in Concrete

and Concrete Pipe 536
Non-Metallic Waterstops 537
Steel Reinforcement (for concrete) '539
Metal 581
Galvanizing 582

• Farm Field Fencing Materials 591
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SECTION C .. DESCRIPTION/SPECIF1CATIONS/WORK STATEMENT

BULLDOG FlOODWAY/APACHE JUNCTION OUTLET

2. CLEARING AND GRUBBING

1. SCOPE

I

The work shall consist of the clearing and grubbing of designated areas
by removal and disposal of trees. snags. logs. stumps, shrubs and
rubbi sh.

2. MARKING

•
3.

4.

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

REMOVAL

All trees not marked for preservation and all snags, logs, brush,
stumps, shrubs and rubbish shall be removed from within the limits of
the marked areas. Unless otherwise specified, all stumps, roots and
root clusters having a diameter of one inch or larger shall be grubbed
out to a depth of at least two feet below subgrade elevation for
concrete structures and one foot below the ground surface at embankment
sites and other designated areas.

DISPOSAL

Unless otherwise specified, all materials removed from the cleared and
grubbed areas shall be burned or buried at locations approved by the
Engineer or otherwise disposed of as approved by the Engineer.

•

5. MEASUREMENT AND PAYMENT

The cleared and grubbed area will be measured to the nearest 0.1 acre.
Payment for clearing and grubbing will be made for the total area within
the designated limits at the contract unit price. Such payment will
constitute full compensation for all labor, equipment, tools and all
other items necessary and incidental to the completion of the work.

Compensation for any item of work des:ribed in the contract but not
listed in the bid schedule will be included in the payment for the item
of work to which it is made subsidiary. Such items and the items to
which they are made subsidiary are identified in Section 6,of this
specification.

illS.. .,~~, .'52.kle7
~£V>OIJS lCmolol US.A.ILI
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6. ITEMS CF WORK AND CONSTRUCTION DETAILS - Bulldog' Floodway/Apache
.lJnction.Outiet

Items of work to be performed in conformance with this specification and
the construction details are:

Bid Item 1, Clearing and Grubbing

(1) This item shall consist of clearing and grubbing of all areas shown
on the drawings and staked in the field.

(2) If waste materials are disposed of by burying, they shall be buried
with a minimum soil cover of 18 inches in the waste disposal areas
shown on the drawings. When disposal is complete, the waste
disposal areas shall be smoothed and graded to blend into the
surrounding terrain.

•

•

(3) If materials removed from the cleared and grubbed area are to be
burned, burning must be carried out in accordance with Pinal and
Maricopa County Health Department regulations•

(4) Measurement and payment will include Compensation for Subsidiary
Item, Structure Removal •

• II&.&I'ID.: _ _ 1M
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BULLDOG FLOODWAYjAPACHE JUNCTION OUTLET

3. STRUCTURE REMOVAL

1. SCOPE

The work shall consist of the removal, salvage and disposal of
structures (including fences) from the designated areas.

2. MARKING

•

•

3.

4.

5.

The limits of the areas from which structures must be removed will
be marked by means of stakes, flags or other suitable methods.
Structures to be preserved in place or salvaged will be designated
by special markings.

REMOVAL

Within the areas so marked all visible structures and attachments
and all buried structures located and identified by survey stakes
shall be removed to the specified extent and depth.

SALVAGE

Structures that are designated to be salvaged shall be carefully
removed and neatly placed in the specified storage areas.
Salvaged structures that are capable of being disassembled shall
be dismantled into individual members or sections. Such
structures shall be neatly match marked with paint prior to
disassembly. All pins, nuts, bolts, washers, plates and other
loose parts shall be marked or tagged to indicate their proper
locations in the structure and shall be fastened to the
appropriate structural member or packed in suitable containers.
Materials from fences designated to be salvaged shall be placed
outside the work area on the property from which they were
removed. Wire shall be rolled into uniform rolls of convenient
size. Posts and rails shall be neatly piled.

DISPOSAL OF REFUSE MATERIALS

Unless otherwise specified, refuse materials resulting from
structure removal shall be burned or buried at locations approved
by the Engineer or otherwise disposed of as specified or as
approved by the Engineer .

~....-s=T'''~'OO:; _

• IIo&a.IID. ..UIootM

ITAHD."D PO"" • lillY. 1M')"'_,' tor.~
FAil CPIl) 1I.1U



..
~_.-.:~COn"l:N:-:=T:'II~N:;,;U~A.Ii:'T="ION'ft~IHMlErET J"''''''<[ lib. Of 66<uUt.' i[,.a a6Hf••u[c TAO[ j...' ._Aca_U~

itGit Of O"UOk 6" C6H'UeY6il-.
3-2

6. MEASUREMENT AND PAYMENT

Compensation for any item of work described in the contract but
not listed in the bid schedule will be included in the payment for
the item of work to which it is made subsidiary. Such items and
the items to which they are made subsidiary are identified in
Section 7 of this specification •

•

•
c
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7. ITEMS (f" WORK AND CONSTRUCTION DETAILS - Bulldog Floodway/Apache
Junction outlet

Items of work to be performed in conformance with this specification and
construction details are:

Subsidiary Item, Structure Removal

(1) This item shall consist of the removal and disposal of:

(a) fences as shown on the drawings,

•

•

(b) automobiles, bed springs, mattresses, and other garbage within
the area designated for clearing and grubbing.

(2) In Section 3, Removal, wires and posts shall be removed with
minimal disturbance to soil and vegetation •

(3) Disposal of materials covered under this item shall be the
responsibility of the contractor.

(4) No separate payment will be made for this item. Compensation for
this work will be included in Bid Item 1•

. moen. 'M ee'
ITANDARD PORIlI. (1lIV, ."'1
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BULLDOG FLOODWAY/ APACHE JUNCTION OUTLET

5. POLLUTION CONTROL

1. SCOPE

The work shall consist of installing measures or performing work to
control erosion and minimize the production of sediment and other
pollutants to water and air during construction operations in accordance
with these specifications.

2. MATERIALS

All materials furnished shall meet the requirements of the Material
Specifications listed in Section 8 of this specification.

•

•

3. EROSION AND SEDIMENT CONTROL MEASURES AND WORKS

The work and measures shall include but not be limited to the following •
as shown on the drawings or as specified in Section 8 of this
specification.

Staging of Earthwork Activities - The excavation and moving of soil
materials shall be scheduled so that the smallest possible areas will be
unprotected from erosion for the shortest time feasible.

Seeding - Seeding to protect disturbed areas shall be used as specified
on the drawings or in Section 8 of this specification.

Mulching - Mulching shall be used to provide temporary protection to
soil surfaces from erosion.

Diversions - Diversions shall be used to divert water away fro~ work
areas and/or to collect runoff from work areas for treatment and safe
disposition.

Stream Crossings - Stream crossings shall be used where fording of
streams by equipment is necessary.

Sediment Basins - Sediment basins shall be used to settle and filter out
sediment from eroding areas to protect properties and streams below the
construction site.

Straw Bale Filters - Straw bale filters shall be used to trap sediment
from areas of limited runoff. Bales Ire temporal"Y and stlal1- be removed
when permanent measures are installed.
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Waterways - Waterways shall be used for the safe disposal of runoff from
fields, diversions and other structures or measures.

4. tHEM ICAL POL LUT ION

The Contractor shall provide tanks or barrels or construct a sump sealed
with plastic sheets to be used to dispose of chemical pollutants
produced as a by-product of the project's work such as drained
lubricating or transmission oils, greases, soaps, asphalt, etc. At the
completion of the construction work, the sump shall be covered or filled
as directed by the Engineer. Storage tanks or barrels shall be removed
from the site.

Sanitary facilities such as pit toilets, chemical toilets, or septic
tanks shall not be placed adjacent to live streams, wells, or springs.
They shall be located at a distance sufficient to prevent contamination
of any water sources.

5. AIR POLLUTlON

Local and state regulations concerning the burning of brush or slash or
disposal of other materials shall be adhered to.

Fire prevention measures shall be taken to prevent the start or the
spreading of fires which result from project work. Fire breaks or
guards shall be constructed at locations as shown on the drawings.

All public access or haul roads used during construction of the project
shall be sprinkled as required to fully suppress dust.

6. MAINTENANCE REMOVAL AND RESTORATION

All measures and works shall be adequately maintained in a functional
condition as long as needed during the construction operation. All
temporary measures shall be removed and the site restored to as nearly
to original conditions as practicable as directed by the Engineer.

•
7. MEASUREMENT AND PAYMENT

Compensation for item of work described in the contract but not listed
in the bid schedule will be included in the payment for the item of work
to which it is ~de subsidary. Such items, and the items to whicn they
are made subsidary, are identified in Section 8 of this specification.
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8. ITEMS OF WORK AND CONSTRUCTION DETAILS - Bulldog Floodway/Apache
.l.Jnction Outlet

Items of work to be performed in conformance with this specification
and the construction details are:

Subsidiary Item, Pollution Control

(1) This item shall consist of all measures required to control dust,
erosion, sedimentation or any other form of pollution resulting
from the Contractor's activities in constructing the project.

(2) No separate payment will be made for this item. Compensation for
this work will be included in the payment for Bid Items 4
through 7.

0323T
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BULLDOG FLOODWAY/APACHE JUNCTION OUTLET

8. MOBILIZATION

1. SCOPE

The work shall consist of the mobilization of the Contractor's forces
and equipment necessary for performing the work required under the
cont ract •

•

•

2.

It shall include the purchase of contract bonds; transportation of
personnel. equipment. and operating supplies to the site; establishment
of offices. buildings. and other necessary facilities at the site. and
other preparatory work at the site.

It shall not include mobilization for any specific item of work for
which payment for mobilization is provided elsewhere in the contract.

The specification covers mobilization for work required by the contract
at the time of award. If additional mobilization costs are incurred
during performance of the contract as a result of changed or added items
of work for which the Contractor is entitled to an adjustment in
contract price. compensation for such costs will be included in the
price adjustment for the items of work changed or added.

PAYMENT

Payment will be made as the work proceeds. after presentation of
invoices by the Contractor showing his own mobilization costs and
evidence of the charges of suppliers. subcontractos. and others for
mobilization work performed by them. If the total of such payments is
less than the contract lump sum for mobilization. the unpaid balance
will be included in the price final contract payment. Total payment
will be the lump sum contract price for mobilization. regardless of
actual cost to the Contractor.

Paymen~ will not be made under this item for the purchase costs of
materials having a residual value. the purchase costs of materials to be
incorporated in the project. or the purchase costs of operating
supplies.

Payment of the lump sum contract price for mobilization will constitute
full compensation for all labor. materials. equipment, and .11 other
items necessary and incidental to completion of the work.
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3. ITEMS OF WORK AND CONSTRUCTION DETAILS - Bulldog Floodway/Apache
:1Jnction Outlet

Items of work to be performed in conformance with this specification
and construction details are:

Bid Item 2, Mobilization

This item shall consist of the mobilization of the Contractors's
equipment and forces for construction of all work required under this
contract •

•
• U&JIID,. ........
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BULLDOG fLOODWAYjAPACHE JUNCTION OUTLET

10. WATER FOR CONSTRUCTION

1. SCOPE

The work shall consist of furnishing. transporting. and using water for
construction purposes in accord with the applicable specifications.

2. FACILITIES AN~ EQUIPMENT

• 3.

The Contractor shall build and maintain such access and haul roads as
are needed. and shall furnish. operate. Ind maintain 11' pumps, piping.
tanks. and other facilities needed to load, transport, and use the water
as specified.

These facilities shall be equipped with meters, tanks, or other devices
by which the volume of water supplied can be measured.

DUST ABATEMENT ANJ HAUL ROAD MAINTENAN:E

Water for dust abatement and haul road maintenance shall be applied to
haul roads and other dust-producing areas as needed to prevent excessive
dust and to maintain the roads in good condition for efficient operation
while they are in use.

4. EARTHFILL, ORAINFILL. ROCKFILL

Water for earthfill, drainfill, or rockfill shall be used in the fill
materials as specified in the applicable construction specifications.

s. CONCRETE. MORTAR. GROUT

Water used in mixing or curing concrete, pneumatically applied mortar,
or other portland cement mortar or grout shall meet the requirements of
the applicable construction specifications and shall be used in
conformance with those specifications.

•
6. MEASUREMENT AN~ PAYMENT

For water items for which specific unit prices are established in the
contract, the volume of water furnished and used in accordance with the
specifications will be measured to the nearest 1000 8allons~
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Except as otherwise specified, the measurement for payment will include
all water needed at the construction site to perform the work required
under the contract in accordance with the specifications but will not
include water wasted or used in excess of the amount needed. It will
not include water used in concrete which is mixed elsewhere and
transported to the site.

Payment for water will be made at the contract unit price which shall be
the price per 1000 gallons shown in the Bid Schedule. Such payment will
constitute full compensation for all labor. materials, equipment, and
all other items necessary and incidental to furnishing, transporting,
and using the water •

•

•
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7. ITEMS OF· WORK AND CONSTRUCTION DETAILS - Bulldog Floodway/Apache
..lmction Outlet

Items of work to be performed in conformance with this specification and
construction details are:

Bid Item 3, Water

(1) This item shall consist of furnishing and applying all water
necessary for performance of the work described in this contract.

(2) Measurement and payment will be based on metered quantity of water•

•

•
.U&I'L., ......
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BULLDOG FLOODW~Y/APACHE JUNCTION OUTLET

11. REMOVAL OF WATER

1. SCOPE..
The work shall consist of the removal of surface water and ground water
as needed to perform the required construction in accordance with the
specifications. It shall include (1) building and maintaining all
necessary temporary impounding works, channels, and diversions, (2)
furnishing, installing and operating all necessary pumps, piping and
other facilities and equipment, and (3) removing all such temporary
works and equipment after they have served their purposes.

•
2. DIVERTING SURFACE WATER

The Contractor shall build, maintain and operate all cofferdams,
channels, flumes, sumps, and other temporary diversion and protective
works needed to divert streamflow and other surface water through or
around the construction site and away from the construction work while
construction is in progress. Unless otherwise specified, a diversion
must discharge into the same natural drainage way in which its headworks
are located.

Unless otherwise specified, the Contractor shall furnish to the
Enginee~ in writing, his plan for diverting surface water before

beginning the construction work for which the diversion is required.
Acceptance of this plan will not relieve the Contractor of
responsibility for completing the work as specified.

•

3. DEWATERING THE CONSTRUCTION SITE

Foundations, cutoff trenches and other parts of the construction site
shall be dewatered and kept free of standing water or excessively muddy
conditions as needed for proper execution. of the construction work. The
Contractor shall furnish, install, operate and maintain all drains,
sumps, pumps, casings, ~ellpoints, and other equipment needed to perform
the dewatering as specified. Dewatering methods that cause a loss of
fines from foundation areas will not be permitted.

Unless otherwise specified, the Contractor shall furnish to the
Engineer, in writing, his plan for dewatering before beginning the
construction work for which the dewatering is required. Acceptance of
this plan will not relieve the Contractor of responsibility'for
completing the work as specified.
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DEWATERING BORROW AREAS

Unless otherwise specified in Section 8, the Contractor shall maintain
the borrow areas in drainable condition or otherwise pro~ide for timely
and effective removal of surface and ground waters that accumulate
within the borrow areas from any source. Borrow material shall be
processed as necessary to achieve proper and uniform moisture content
for placement.

If pumping to dewater borrow areas is included as an item of work in the
bid schedule, each pump used for this purpose shall be equipped with a
water meter in the discharge line. Accuracy of the meters shall be such
that the measured quantity of water is within 3 percent, plus or minus,
of the true quantity. Means shall be provided by the Contractor to
check the accuracy of the water meters when requested by the Engineer.

5. EROSION AND POLLUTION CONTROL

• 6.

Removal of water from the construction site, including the borrow areas
shall be accomplished in such a manner that erosion and the transmission
of sediment and other pollutants are minimized •

REMOVAL OF TEMPORARY WORKS

After the temporary works have served their purposes, the Contractor
shall remove them or level and grade them to the extent required to
present a sightly appearance and to prevent any obstruction of the flow
of water or any other interference with the operation of or nccess to
the permanent works.

Except as otherwise specified, pipes and casings shall be removed from
temporary wells and the wells shall be filled to ground level with
gravel or other material approved by the Engineer-'=.

•

7. MEASUREMENT AND PAYMENT

Compensation for any item of work described in the contract but not
listed in the bid schedule will be included in the payment for the item
of work to which it is made subsidiary. Such items ann the items to
which they are made sUbsidiary are identified in Section 8 of this
specification •

8TANDAIIlD fOIIlM. l"EV. IH.)
Preterl... ~ 0 ....
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8. ITEMS OF WORK AND CONSTRUCTION DETAILS - Bulldog Floodway/Apache
.1.Jnction Outlet

Items of work to be performed in conformance with this specification and
the construction details are:

Subsidiary Item, Removal of Water

(1) This item shall consist of the removal or diversion of surface,
ground and construction water, or direct rainfall from the
construction area as needed to construct the work.

•

•

(2) The Contractor's plans for control of surface water and any
dewatering necessitated by rainfall or runoff into construction
areas shall be furnished to the Contracting Officer prior to
performance of any excavation or earthfill work.

(3) No separate payment will be made for the Removal of Water.
Compensation for this work will be included in the payment for Bid
Items 4 through 7•

0323T

.~ ........



CONTINUATION SHEET

•

•

BULLDOG FLOODWAYjAPACHE JUNCTION OUTLET

21. EXCAVATION

1. SCOPE

The work shall consist of the excavation required by the drawings and
specifications and disposal of the excavated materials.

2. CLASSIFICATION

Excavation will be classified as common excavation or rock excavation in
accordance with the following definitions or will be designated as
unclassified.

Common excavation shall be defined as the excavation of all materials
that can be excavated, transported, and unloaded by the use of heavy
ripping equipment and wheel tractor-scrapers with pusher tractors or
that can be excavated and dumped into place or loaded on to hauling
equipment by means of excavators having a rated capacity of one cubic
yard and equipped with attachments (such as shovel. bucket. backhoe.
dragline or clam shell) appropriate to the character of the materials
and the site conditions.

Rock excavation shall be defined as the excavation of all hard,
compacted or cemented materials the accomplishment of which requires
blasting or the use of excavators larger than defined for common
excavation. The excavation and removal of isolated boulders or rock
fragments larger than one cubic yard in volume encountered in materials
otherwise conforming to the definition of common excavation shall be
classified as rock excavation.

Excavation will be classified according to the above definitions by the
Engineer. based on his judgment of the character of the materials and
the site conditions.

The presence of isolated boulders or rock fragments larger than one
cubic yard in size will not in itself be sufficient cause to change the
classification of the surrounding material.

For the purpose of this classification, the following definitions shall
apply:

Heavy ripping equipment shall be defined as a rear-mounted. heavy



__.-------------.....,.1......40. NO. O. DOfJUtH' i.,," cOIOi'Hut6 [_A5_l__0" ...;;;;:=

•
. "':Ujl•. \TION SHEET ,. • ._ ~l MOU

Z ... OP:'F :ab'-o. :bAtlXCf6il

------------_._----------

21-2
duty, single-tooth, ripping attachment mounted on a tractor having a
power rating of 200-300 net horsepower (at the flywheel).

Wheel tractor-scraper shall be defined as a self-loading (not elevating)
and unloading scraper having a struck bowl capacity of 12-20 yards.

Pusher tractor shall be defined as a track type tractor having a power
rating of 200-300 net horsepower (at the flywheel) equipped with
appropriate attachments.

•
3.

4.

UNCLASSIFIED EXCAVATION

Items designated as "Unclassified Excavation" shall include all
materials encountered regardless of their nature or the manner in which
they are removed. When excavation is unclassified, none of the
definitions or classifications stated in Section 2 of this specification
shall apply.

BLASTING

The transportation, handling, storage, and use of dynamite and other
explosives shall be directed and supervised by a person of proven
experience and ability in blasting operations.

Blasting shall be done in such a way as to prevent damage to the work or
unnecessary fracturing of the foundation and shall conform to any
special requirements in Section 12 of this specification.

5. USE OF EXCAVATED MATERIALS

To the extent they are needed, all suitable materials from the specified
excavations shall be used in the construction of required permanent
earthfil1 or rocHill. The suitablity of materials for specific
purposes will be determined by the Engineer. The Contractor shall not
waste or otherwise dispose of suitable excavated materials.

•
6.

7.

DISPOSAL OF WASTE MATERIALS

All surplus or unsuitable excavated materials will be designated as
waste and shall be disposed of at the location shown on the, drawings •

BRACING AND SHORING

Excavated surfaces too steep to be safe and stable if unsupported shall
be supported as necessary to safeguard the work and workers, to prevent
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sliding or settling of the adjacent ground, and to avoid damaging
existing improvements. The width of the excavation shall be increased
if necessary to provide space for sheeting, bracing, shoring, and other
supporting installations. The Contractor shall furnish, place and
subsequently remove such supporting installations.

8. STRUCTURE AND TRENCH EXCAVATION

Structure or trench excavation shall be completed to the specified
elevations and to sufficient length and width to include allowance for
forms, bracing and supports, as necessary, before any concrete or
earthfill ;s placed or any piles are driven within the limits of the
excavation.

9. BORROW EXCAVATION

When the quantities of suitable materials obtained from specified
excavations are insufficient to construct the specified fills,
additional materials shall be obtained from the designated borrow
areas. The extent and depth of borrow pits within the limits of the
des i gnated borrow areas sha 11 be as di rected by the Engineer. '"

Borrow pits shall be excavated and finally dressed in a manner to
eliminate steep or unstable side slopes or other hazardous or unsightly
conditions.

10. OVEREXCAVATION

Excavation in rock beyond the specified lines and grades shall be
corrected by filling the resulting voids with portland cement
concrete made of materials and mix proportions approved by the
Engineer. Concrete that will be exposed to the atmosphere when
construction ;s completed shall contain not less than 6 sacks of cement
per cubic yard of concrete. Concrete that will be permanently covered
shall contain not less than 4.5 sacks of cement per cubic yard. The
concrete shall be placed and cured as specified by the Eng!~ee~~

Excavation in earth beyond the specified lines and grades shall be
corrected by filling the resu'ting voids with approved compacated
earthfill. except that, if the earth is to become the subgrade for
riprap, ~ockfill. sand or gravel bedding or drainfil1. the voids may be
filled with material conforming to the specifications for the riprap,
rockfill, bedding or drainfill •

• L,ee
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11. MEASUREMENT AND PAYMENT

For items of work for wr.ich specific unit prices are established in ihe
contract. the volume of each type and class of excavation within the
specified pay limits will be measured and computed to the nearest
cubic yard by the method of average cross-sectional end areas.
Regardless of quantities excavated. the measurement for payment will be
made to the specified pay limits. except that excavati~~ outside the
specified lines and grades directed by the Engineer~o remove unsuitable
material will be included. Excavation required because unsuitable
conditions result from the Contractor's improper construction
operations. as determined by the Engineer, wj]l not be included for
measurement and payment. . '~.'i j.:;. ~ .J&.; /

Method 1 The pay limits shall be defined as follow~(I En-:- ln~1

a. The upper limit shall be the original grouricr;urface as i~ e:i'~~ed
prior to the start of construction operations except that where
excavation is performed within area designated for previous
excavation or fill the upper limit shall be the modified ground
surface resulting from the specified previous excavation or fill.

b. The lower and laterial limits shall be the true surface of the
compl eted excavation as authorized by the -.Engineer.

Method 2 The pay limits shall be defined as follows:

a. The~pper limit shall be the original ground surface as it
existeQ prior to the start of construction operations except that
where excavat i on is performed withi n areas designated for previous
excavat ion or fill the upper Hmit shall be the modified ground
surface resultci,~9 from the specified previous excavat i on or fi 11.

b. . The lower limit shall be ~t the bottom surface of the proposed
structure."

~IJ:,. ,

•
c.

d.

The lateral Hmits shall be 18 inches outside of the outside
surfoces of the propo~ed structure or shall be vertical planes 18
inches outside of a,9'd parallel to the footings. whichever gives the
larger pay quantity. except as provided in d. below•

For trapezoidal channel linings or similar structures that are to
be supported upon the sides of the excavation without intervening
forms. the lateral limits shall be at the under side of the
proposed lining.or ~tructure.
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e. For the purposes of the definitions in b, C, and d, above, any

specified bedding or drainfill directly beneath or beside the
structure will be considered to be a part of the structure.

All Methods The following provisions apply to all methods of
measurement and payment.

Payment for each type and class of excavation will be made at the
contract unit price for that type Ind class of excavation. Such payment
will constitute full compensation for all labor, materials, equipment,
and all other items necessary and incidental to the performance of the
work, except that extra payment for backfilling required overexcavation
will be made in accordance with the following provisions:

Payment for backfilling overexcavation, as specified in Section 10
of this specification, will be made only if the excavation outside
specified lines and grades is directed by the Engineer to remove
unsuitable material and if the unsuitable condition is not a result
of the Contractor's improper construction operations as determined
by the Engineer.

Compensation for any item of work described in the contract but not
listed in the bid schedule will be included in the payment for the item
of work to which it is made subsidiary. Such items and the items to
which they are made subsidiary are identified in Section 12 of this
specification •
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12. ITEMS OF WORK AND CONSTRUCTION DETAILS - Bulldog Floodway/Apache
.l.Jnction Outlet

Items of work to be performed in conformance with this specification
and the construction details are:

a. Bid Item 4, Structure Excavation, Common

(1) This item shall consist of all excavation required for the
installation of the grouted rock riprap and concrete apron
cutoff walls for the approach channels to side channel inlets
numbers 1 through 7 and weir inlets numbers 3 through 8, as
shown on drawings and staked in the field.

(2) Measurement and payment will be by Method 2; and will include
compensation for Subsidiary Items: Removal of Water,
Pollution Control and Spoil Disposal.

b. Bid Item 5, Channel Excavation, Common

(1) This items shall consist of all excavation required to
construct:

a. The Bulldog Floodway Earth Channel between stations 203+00
and 207+10;

b. The concrete lined Apache Junction Outlet channel and
Bulldog Floodway between stations 101+50 and 203+00,
including side channel inlets numbers 1 through 7 and weir
inlets numbers 3 through 8 as shown on drawings and staked
in field.

(2) Measurement and payment will be by Method 1; and will include
compensation for Subsidiary Items: Removal of Water,
Pollution Control and Spoil Disposal. .

0323T
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BULLDOG FLOODWAY/APACHE JUCTION OUTLET

23. EARTHFILL

PAGES

The work shall consist of the construction of earth embankments and
other earthfills required by the drawings and specifications.

2. MATERIALS

All fill materials shall be obtained from required excavations and
designated borrow areas. The selection, blending, routing and
disposition of materials in the various fills shall be subject to
approval by the EngineeT.

•

•
-

3.

Fill materials shall contain no sod, brush, roots or other perishable
materials. Rock particles larger than the maximum size specified for
each type of fill shall be removed prior to compaction of the fill.

The types of materials used in the various fills shall be as listed
and described in the specifications and drawings •

FOUNDATION PREPARATION

Foundations for earthfill shall be stripped to remove vegetation and
other unsuitable materials or shall be excavated as specified.

Except as otherwise specified, eath foundation surfaces shall be
graded to remove surface irregularities and shall be scarified
parallel to the axis of the fill or otherwise acceptably scored and
loosened to a minimum depth of 2 inches. The moisture content of the
loosened material shall be controlled as specified for the enrthfill,
and the surface materials of the foundation shall be compacted and
bonded with the first layer of earthfill.

Earth abutment surfaces shall be free of loose, uncompacted earth in
excess of two inches in depth normal to the slope and shall be at
such a moisture content that the earthfill can be compacted against
them to effect a good bond between the fill and the abutments.

Rock foundation and abutment surfaces shall be cleared of all loose
materials by hand or other effective means and shall be free of
standing water when fill is placed upon them. Occasional rock
outcrops in earth foundations for earthfill, except in dams and other
structures designed to restrain the movement af water, shall not
require special treatment if they do not interfere with compaction of
the foundation and initial layers of the fill or the bond between the
foundation and the fill.

NSN 7540-01·152·8067
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Fill shall not be placed until the required excavation and foundation
preparation have been completed and the foundation has been inspected
and approved by the Engineer. Fill shall not be placed upon a frozen
surface, nor shall now, ice, or frozen material be incorporated in
the fill.

Fill shall be placed in approximately horizontal layers. The
thickness of each layer before compaction shall not exeed the maximum
thickness specified. Materials placed by dumping in piles or
windrows shall be spread uniformly to not more than the specified
thickness before being compacted. Hand compacted fill, including
fill compacted by manually directed power tampers, shall be placed in
layers whose thickness before compaction does not exceed the maximum
thickness specified for layers of fill compacted by manually directed
power tampers.

Adjacent to structures, fill shall be placed in a manner which will
prevent damage to the structures and will allow the structures to
assume the loads from the fill gradually and uniformly. The height
of the fill adjacent to a structure shall be increased at
approximately the same rate on all sides of the structure.

Earthfill in dams, levees and other structures designed to restrain
the movement of water shall be placed so as to meet the following
additional requirements:

a. The distribution of materials throughout each zone shall be
essentially uniform, and the fill shall be free from lenses,
pockets, streaks or layers of material differing substantially in
texture, moisture content, or gradation from the surrounding
material.

b. If the surface of any layer becomes too hard and smooth for
proper bond with the succeeding layer, it shall be scarified
parallel to the axis of the fill to a depth of not less than 2
inches before the next layer is placed.

c. The top surfaces of embankments shall be maintained approximately
level during construction, except that a crown or cross-slope of
approximately 2 percent shall be maintained to insure effective
drainage, and except as otherwise specified for drainfill or
sectional zones. If the drawings or specifications require or
the Engineer directs that fill be placed at a higher level in
one part of an embankment than another, the top surface of each
part shall be maintained as specified above •

•
NSN 7~-O'·152-8067
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d. Dam embankments shall be constructed in continuous layers from
abutment to abutment except where openings to facilitate
construction or to allow the passage of stream flow during
construction are specifically authorized in the contract.

e. Embankments built at different levels as described under (c) or
(d) above shall be constructed so that the slope of the bonding
surfaces between embankment in place and embankment to be placed
is not steeper than 3 feet horizontal to 1 foot vertical. The
bonding surface of the embankment in place shall be stripped of
all loose material, and shall be scarified, moistened and
recompacted when the new fill is placed against it as needed to
insure a good bond with the new fill and to obtain the specified
moisture content and density in the junction of the in place and
new fill s.

CONTROL OF MOISTURE CONTENT

During placement and compaction of fill, the moisture content of the
materials being placed shall be maintained within the specified
range.

The application of water to the fill materials shall be accomplished
at the borrow areas insofar as practicable. Water may be applied by
sprinkling the materials after placement on the fill, if necessary.
Uniform moisture distribution shall be obtained by disking.

Material that is too wet when deposited on the fill shall either be
removed or be dried to the specified moisture content prior to
compaction.

If the top surface of the preceding layer of compacated fill or a
foundation or abutment surface in the zone of contact with the fill
becomes too dry to permit suitable bond it shall be scarified and
moistened by sprinkling to an acceptable moisture content prior to
placement of the next layer of fill.

•

6. COMPACTION

Each layer of fill shall be compacted as necessary to make the
density of the fill matrix not less than the minimum density
specified. The fill matrix is defined as the protion of the fill
material finer than the maximum particle size used in the compaction
test method specified •

•
NSN 7&40.01-152-8067
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Fill adjacent to strutures shall be compacted to a density equivalent
.to that of the surrounding fill by means of hand tamping if permitted
by the Contracting Officer, or manually directed power tampers or
plate vibrators. Unless otherwise specified, heavy equipment
including backhoe mounted power tampers, or vibrating compactors and
manually directed vibrating rollers, shall not be operated within 2
feet of any structure. Towed or self-propelled vibrating rollers
shall not be operated within 5 feet of any structure. Compaction by
means of drop weights operating from a crane or hoist will not be
permitted.

The passage of heavy equipment will not be allowed: (1) over east
in-place conduits prior to 14 days after placement of the concrete;
(2) over cradled or bedded precast conduits prior to 7 days after
placement of the concrete cradle or bedding; or (3) over any type of
conduit until the backfill has been placed above the top surface of
the structure to a height equal to one-half the clear span width of
the structure or pipe or 2 feet, whichever is greater.

Compacting of fill adjacent to structures shall not be started until
the concrete has attained the strength specified in Section 10 for
this purpose. The strength will be determined by compression testing
of test cylinders cast by the Engineer for this purpose and cured at
the work site in the manner specified in ASTM Method C 31 for
determing when a structure may be put into service.

When the required strength of the concrete is not specified as
described above, compaction of fill adjacent to structures shall not
be started until the following time intervals have elapsed after
placement of the concrete.

•

Structure

Retaining walls and counterforts
(Impact basins)

Walls backfilled on both sides
simultaneously

Conduits and spillway risers, cast-
i n- p1ace (wit h ins ide form sin p1ace )

Conduits and spillway risers, east
in-place (inside forms removed)

Conduits, precast, cradled

Time Interval

14 days

7 days

7 days

14 days

2 days

-
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PAGES

Conduits, precast, bedded 1 day

Antiseep collars and cantilever
outlet bents (Backfilled both sides simultaneously) 3 days

7. REWORKING OR 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
moisture content or otherwise not conforming to the requirements of
the specifications shall be reworked to meet the requirements or
removed and replaced by acceptable fill. The replacement fill and
the foundation, abutment and fill surfaces upon which it is placed
shall conform to all requirements of this specification for
foundation preparation, approval, placement, moisture control and
compaction.

•

•
-

8.

9.

TESTING

During the course of the work, the Engineer' will perform such tests
as are required to identify materials, to determine compaction
characteristics, to determine moisture content, and to deter~in~

density of fill in place. These tests performed by the Engineer will
be used to verify that the fills conform to the requirements of the
specifications. Such tests are not intended to provide the
Contractor with the information required by him for the proper
execution of the work and their performance shall not relieve the
Contractor of the necessity to perform tests for that purpose.

Densities of fill requiring Class A compaction will be determined· by
the Engineer in accordance with ASTM Method 0 1556, 2167, 2922 or
2937 except that the volume and moist weight of included rock
particles larger than those used in the compaction test method
specified for the type of fill will be determined and deducted from
the volume and moist weight of the total sample prior to computation
of density or if using the nuclear gauge, added to the specified
density to bring it to the measure of equivalent compostion for
comparision. The density so computed will be used to determine the
percent compaction of the fill matrix. Moisture content will be
determined by one of the following methods: ASTM Method D-2216, D
3017 unless otherwise specified.

MEASUREMENT AND PAYMENT

For items of work for which specific unit prices are established in
the contract, the volume of each type and compaction class of
earthfill within the specified zone boundaries and pay limitS will be

NSN 7S40-01 -152·8067
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measured and computed to the nearest cubic yard by the method of
average cross-sectional end areas. Unless otherwise specified, no
deduction in volume will be made for embedded conduits and
,appurtenances.

The pay limits shall be as defined below, with the further provlslon
that earthfill required to fill voids resulting from over excavation
of the foundation, outside the specified lines and grades, will be
included in the measurement for payment otlly where such
overexcavation is directed by the Engineer to remove unsuitable
material and where the unsuitable condition is not a result of the
Contractor's improper construction operations as determined by the
Engineer.

Method 1 The pay limits shall be the measured surface of the
foundation when approved for placement of the fill and the specified
neat lines of the fill surface.

Method 2 The pay limits shall be the specified pay limits for
excavation and the specified neat lines of the fill surface.

All Methods The following provisions apply to all methods of
measurement and payment. Compensation for any item of work described
in the contract but not listed in the bid schedule will be included
in the payment for the item of work to which it is made subsidiary.
Such items and the items to which they are made subsidiary are
identified in Section 10 of this specification •

• -.a.&JIC. .........
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10. ITEMS OF WORK AND CONSTRUCTION DETAILS - Bulldog Floodway/Apache
Junction Outlet

Items of work to be performed in conformance with this specification
and construction details:

(a) Bid Item 6, Structure Backfill

(1) This item shall consist of placing and compacting all earth
fill required adjacent to all structures as shown on the
drawings.

•

•

(2) The maximum rock size placed shall be two (2) inches.

(3) The maximum thickness of a layer prior to compaction shall be
six (6) inches.

(4) The moisture content of the fill material at the time of
compaction shall be not less than 2% below nor more than 2%
above optimum moisture content as determined by ASTM 0 2216-80
with the drying oven controlled at 110 plus or minus 5 degrees
Celsius.

(5) Compaction shall be as specified in Section 6. The fill
matrix shall be compacted to at least 95 percent of the
maximum density obtained from compaction tests performed by
Method C, ASTM 0698 or the rapid compaction test (Test No.
S-6, NEH Section 19).

(6) Measurement and payment will be by Method 2, and will include
compensation for Subsidiary Items, Removal of Water and
Pollution Control.

(b) Bid Item 7, Earthfill

(1) This item shall include placing and compacting all earthfill
required to construct the
a. earth dikes and berms
b. road ramps
c. approaches to weir inlets, including the filling of

gullies in front of the weir inlets.

(2) The maximum rock size shall be six (6) inches •

0323T
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(3) The maximum thickness of a layer prior to compaction shall be
nine (9) inches.

(4) The moisture content of the fill material at the time of
compaction shall be not less than 2% below nor more than 2%
above optimum moisture content as determined by ASTM 0
2216-80 with drying oven controlled at 110 degrees plus or
minus 5 degrees Celsius.

(5) Compaction shall be as specified in Section 6. The fill
matrix shall be compacted to at least 95 percent of the
maximum density obtained from compaction tests performed by
Method C, ASTM 0968 or the rapid compaction test (Test No.
S-6, NEH Section 19).

(6) Measurement and payment will be by Method 1, and will include
compensation for Subsidiary Items, Removal of Water and
Pollution Control •

(c) Subsidiary Item, Spoil Disposal

(1) This item shall consist of placing all spoil in the spoil
disposal areas, as shown on the drawings.

(2) Spoil materiai shall consist of all surplus or unsuitable
material resulting from the required excavations.

(3) Section 6, Compaction, does not apply to this item.

(4) Spoil material shall be placed in layers not to exceed two
(2) feet in depth.

(5) The surface shall be finished in a professional manner,
pleasing to the eye and acceptable to ~he Contracting Officer.

(6) Fill slopes resulting from the deposition of spoil shall not
be steeper than 4:1.

(7) No special moisture content of spoil material will be
required.

(8) No separate payment will be made for spoil disposal.
Compensation for.this work will be included in the payment
for Bid Items 4 and 5•
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24. DRAINF ILL
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The work shall consist of furnishing, placing and compacting
drainfill required in the construction of structure drainage systems.

2. MATERIALS

Drainfill materials shall conform to the requirements of Material
Specification 521. At least 30 days prior to the delivery of the
materials to the site the Contractor shall inform the Contracting
Officer in writing of the source from which he intends to obtain
them. The Contractor shall provide the Engineer free access to the
source for the purpose of obtaining samples for testing.

•

•
-

3.

4.

BASE PREPARATION

Foundation surfaces and trenches shall be clean and free of organic
matter, loose soil, foreign substance, and standing water when the
drainfill is placed. Earth surfaces upon or against which drainfill
will be placed shall not be scarified.

PLACEMENT

Drainfill shall not be placed until the subgrade has been inspected
and approved by the Engineer. Drainfil1 shall shall not be placed
over or around pipe or drain tile until the installation of the pipe
or tile has been inspected and approved.

Drainfill shall be placed uniformly in layers not more than 12 inches
deep before compaction. When compaction is accomplished by manually
controlled equipment, the layers shall be not more than 8 inches
deep. The material shall be placed in a manner to avoid segregation
of particle sizes and to insure the continuity and integrity of all
zones. No foreign materials shall be allowed to become intermixed
with or otherwise contaminate the drainfi11.

Traffic shall not be allowed to cross over drains at random.
Equipment crossovers shall be maintained, and the number and location
of such crossovers shall be established and approved prior to the
beginning of drainfill placement. Each crossover shall be cleaned of
all contaminating materials and shall be inspected and approved by
the Engineer before additional drainfill is p1aced •
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Any damage to the foundation surface or the sides or bottoms of
trenches occurring during placement of drainfill shall be repaired
before drainfill placement is continued.

The upper surface of drainfill constructed concurrently with adjacent
zones of earthfill shall be maintained at an elevation at least one
foot above the upper surface of the adjacent fill.

Drainfill over or around pipe or drain tile shall be placed in manner
to avoid any displacement in line on grade of the pipe or tile.

Drainfill shall not be placed adjacent to structures until the
concrete has attained the strength specified in Section 9 of this
specification. The strength shall be determined by compression
testing of test cylinders cast by the Engineer for this purpose and
cured at the work site in the manner specified in ASTM-C-3l for
determining when a structure may be put in service.

When the required strength of the concrete is not specified as
described above, placement of drainfill adjacent to structures shall
not be started until the following item intervals have elapsed after
placement of the concrete.

•
-

Structure

Retaining walls and counterforts
(impact basins)

Walls backfilled on both sides
si multaneous 1y

Conduits and galleries, cast
in-place (with inside forms in place)

Conduits and galleries, cast
in-place (inside forms removed)

Conduits, precast, cradled

Conduits, precast, bedded

Antiseep collars and cantilever
outlet bents backfilled on both
sides simultaneously

Time Interval

14 days

7 days

7 days

14 days

2 days

day

3 days

NSN 7&40-01 -152·8067
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5. CONTROL OF MOISTURE

the moisture content of drainfill materials shall be controlled as
specified in Section 9. When the addition of water is required, it
shall be applied in such a way as to avoid excessive wetting to
adjacent earth fill. Except as specified in Section 9, control of
moisture content will not be required.

6. COMPACTION

Class III compaction. No compaction will be required beyond that
resulting from the placing and spreading operations.

When compaction other than Class III compaction is specified
materials placed in trenches or other locations inaccessible to heavy
equipment shall be compacted by means of manually controlled
pneumatic or vibrating tampers or by approved equivalent methods.

Heavy equipment shall not be operated within 2 feet of any
structure. Vibrating rollers shall not be operated within 5 feet of
any structure. Compaction by means of drop weights operating from
cranes or hoists will not be permitted.

7. TESTING

The Engineer will perform such tests as are required to verify that
the drainfill materials and the drainfill in place meet the
requirements of the specifications. These tests are not intented to
provide the Contractor with information he needs to assure that the
materials and workmanship meet the requirements of the
specifications, and their performance will not relieve the Contractor
of the responsibility of performing his own tests for that purpose.

8. MEASUREMENT AND PAYMENT

For items of work for which specific unit prices are established in
the contract, the volume of drainfill within the neat lines shown on
the drawings or limits established by the Engineer will be measured
and computed to the nearest cubic yard. Where the Engineer directs
placement of drainfill outside the neat lines to replace unsuitable
foundation material, the volume of such drainfill will be included,
but only to the extent that the unsuitable condition is not a result
of the Contractor's operations •

NSN 7S40001.1S2.8067
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Payment for drainfill will be made at the contract unit price for
each type of drainfill, complete in place. Except as otherwise
'specified in Section 9, such payment will constitute full
compensation for all labor, materials, equipment and all other items
necessary and incidental to the performance of the work.

Compensation for any item of work described in the contract but not
listed in the bid schedule will be included in the payment for the
item of work to which it is made subsidiary. Such items and the
items to which they are made subsidiary. Such items and the items to
which they are made subsidiary are identified in Section 9 of this
specification •

-
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9. ITEMS OF WORK AND CONSTRUCTION DETAILS - Bulldog Floodway/Apache
jjnction outlet

Items of work to be performed in conformance with this specification
and the construction details are:

(a) Bid Item 8, Transition Fill

(1) This item consists of furnishing and installing the
transition fill material necessary to construct the
transition fill portion of the structure drain along the
reinforced concrete channel and side channel inlets.

(2) The Transition Fill material shall be well graded within the
following limits of gradation:

•
Sieve Size

2"
3/4"
114
1110
1120
1140
1160·
11100
i/200

Percent Passing

100
90-100
60-100
40-100
20-75

0-55
0-40
0-25
0-5

•

(3) The Transition Fill material shall contain sufficient
moisture to permit placing with minimum segregation.

(4) Compaction shall be Class III.

.1L&AUlL_ .......
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(b) Bid Item 9, Drainfill

(1) This item consists of furnishing and installing the Drainfill
material necessary to construct the:

(a) Drainfill portion of the structure drain along the
reinforced concrete channel and side inlet structures,

(b) Drainfill portion of the drainage and bedding systems
under all grouted and loose rock riprap.

(2) The Drainfill material shall be well graded within the
following limits of gradation:

I.

Sieve Size

2"
3/4"
1/2 "
3/8"
/14
/110
/120

Percent Passing

100
90-100
60-100
40-80
5-25
0-8
0-5

•
-

ASTM 448, gravel size /178 meets this requirement.

(3) The drainfill material shall contain sufficient moisture to
permit placing with minimum segregation.

(4) Compaction shall be Class III •

• Il&&JIlll; _ _ 1M
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BULLDOG FLOODWAY/APACHE JUNCTION OUTLET

31. CONCRETE

1. SCOPE

The work shall consist of furnishing, forming~ placing, finishing
and'curing portland cement concrete as required to build the
structures designated in Section 26 of this specification.

2. MATERIALS

Portland cement shall conform to the requirements of Material
Specification 531 for the specified type. One brand only of any
type of cement shall be used in any single structure as defined in
Section 26.

•

•

Aggregates shall conform to the requirements of Material
Specification 522 unless otherwise specified. The grading of
coarse aggregates shall be as specified in Section 26.

Water used in mixing or curing concrete shall be clean and free
from injurious amounts of oil, salt, acid, alkali, organic matter
or other deleterious substances.

Air entraining admixtures shall conform to the requirements of
Material Specification 532. If air-entraining cement is used~ any
additional air-entraining admixture shall be of the same type as
that in the cement.

Pozzolan shall conform to ASTM C618, Class F except the loss of
ignition shall not exceed 3.0 percent.

Water-reducing, set-retarding admixture shall conform to the
requirements of Material Specification 533.

Shear plates shall conform to the requirements of Material
Specification 581 for structural quality or commercial or merchant
quality steel. Structural quality shall be used if specifically
designated in the drawings or specifications.

Preformed expansion joint filler shall conform to the requirements
of Material Specification 535.

....,. ...... I'TANDA"D PO"". (1lIV. IN')
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-

Waterstops shall conform to the requirements of Material
Specifications 537 and 538 for the specified kinds.

Curing compound shall conform to the requirements of Material
Spe~ification 534.

Ai r Content (%)

6 to 9
5 to 8
4 to 7

3/8 inch to 1/2 inch
Over 1/2 inch to 1 inch
Over 1 inch to 2-1/2 inches

Maximum Size Aggregate

3. Concrete shallbe classified as fo 11 ows:

Class of Water Content Cement Content
Concrete (gallons/bag) (bag/ cu. yd.)

5000X. 5 7
4000X 6 6

3000X 7 5
2500X 8 4-1/2

4. AIR CONTENT AND CONSISTENCY

The air content (by volume) of the concrete at the time of

• placement shall be:

The consistency of the concrete shall be such as to allow it to be
worked into place without segregation or excessive laitance. Unless
otherwise specified, the slump shall be:

Type of Structure

Massive sections, pavements, footings
Heavy beams, thick slabs, thick walls

(over 12 in.)
Colums, light beams, thin slabs, thin

walls (12 in. or less)

Sl ump (i nches)

2 ± 1/2
3 ± 1/2

4 ± 1

5. DE SI GN 0 F THE CON CRET E MIX

•
At least 35 days prior to any placement of concrete the Contractor shall
inform the Contracting Officer in writing of the source and grading of
aggregates and the brand and type of cem ent and the brand and type of
admixture, if any, he proposes to use for each class of concrete, and shall

......,.- .....
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furnish certifications or other evidence satisfactory to the Engineer that
the proposed materials meet the requirements of the specifications.

When acceptable sources, types and gradings of aggregates are designated
in t~e contract, certification for such aggregates will not be required.

Job mix proportions and batch weights will be determined by the
Engineer. During the course of the work, the Engineer will adjust the job
mix proportions and batch weights whenever necessary.

After the job mix has been designated, neither the source, character or
grading of the aggregates nor the type or brand of ce ment or ad mixture
shall be changed without prior notice to the Engineer.

•

If such changes are necessary, no concrete containing suchnew or altered
materials shall be placed until the Engineer has designated a revised job
mix.

When specified, a water-reducing, set-retarding ad misture shall be used.
When conditions are such that the te mperature of the concrete at the ti me
of placement is consistently above 75Cf, a water-reducing, set-retarding
ad mixture may be used, at the option of the Contractor. The ce ment
content shall be the sa me as that required in the mix without the
ad mixture.

The use of calcium chloride or other accelerators or antifreeze compounds
will not be allowed.

When it is anticipated that a water-reducing, set-retarding admixture will
be used, the Contractor shall furnish to the Engineer a sam ple of the
ad mixture he proposes to use sufficient for the tests required by Material
Specification 533, Section 4. Concrete containing the ad mixture shall not
be placed until test results have been obtained showing that its
perform ance in the job mix meets the require ments of Material
Specification 533, Section 4.

6. INS PECTI NG AND TESTI NG

The following tests will be performed by the methods indicated:

•
Test

Sa mpling
Slump Test
Air Content
Com pression Test Specimens
Co mpressive Strength
Unit Weig ht ".tt.....,. .........

Method
(AST M) Designation)

1721

C 1431
C 23±1 or C 7131

C 31 or C 42
C 392, C 42 or C 684 2

6 138
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1 Test of a portion of a batch may be made on sa mples representative of
that portion for any of the following purposes:

(1) Determining uniformity of the batch.

(2) "Checking compliance with requirements for slump and air content
when the batch is discharged over an extended period of ti me.

(3) Checking co mpliance of the concrete with the specifications when the
whole amount being placed in a small structure, or a distinct portion of
a larger structure, is less than a full batch.

•

•

For each strength test of specimens made according to ASTM Designation
C 39, 3 standard test speci mens shall be made. The test result shall be the
average of the strength of the 3 speci mens, except that if one speci men in
the test sho ws manifest evidence of improper sa mpling, molding or testing,
it shall be discarded and the strengths of the re maining 2 speci mens shall
be averaged. Should more than one speci men representing a test sho w such
defects, the entire test shall be discarded.

The Engineer shall have free entry to the plant and equip ment furnishing
concrete under the contract. Proper facilities shall be provided for the

Engineer to inspect materials, equip ment and processes, to obtain sa mples
of the concrete. All tests and inspections will be cond ucted so as not to
interfere unnecessarily with the manufacture and delivery of the concrete.

7. HANDLING AND MEASUREMENT OF MATERIALS

Aggregates shall be stored or stockpiled in such a manner that separation
of coarse and fine particles of each size will be avoided and that various
sizes will not become intermixed before proportioning. Methods of
handling and transporting aggregates shall be such as to avoid
contamination, excessive breakage, segregation or degradation, or
intermingling of various si zes.

Scales for weighing aggregates and cern ent shall be bea m type or springless
dial type. They shall be accurate within 1 percent under operating
conditions. All exposed fulcrums, clevises and similar working parts of
scales shall be kept clean.

The quantities of ce ment and aggregates in each batch of concrete, as
indicated by the scales, shall be within the follo wing percentage of the
required batch weights:

.....,._ .......
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Ce ment
Aggregates

plus or minus 1.0 percent:
pl us or min us 2.0 percent

•

•

Measuring tanks for mixing water shall be of adequate capacity to furnish
the maxi mum am 0 unt of mixing water required per batch and shall be
equi'pped with outside taps and valves to provide for chec king their
calibration unless other means are provided for readily and accurately
determining the a mount of water in the tank.

Except as otherwise provided in Section 8, cern ent and aggregates shall be
measured as follo ws:

Cement shall be measured by weight or in bags of 941bs. each. When
ce ment is measured by weight, it shall be weighed on a scale separate fro m
that used for other materials, and in a hopper entirely free and independent
of the hopper used for weighing the aggregates. When cement is measured
in bags, no fraction of a bag shall be used unless weighed.

Aggregates shall be measured by weight. Mix proportions shall be based on
saturated, surface-dry weights. The batch weight of each aggregate shall
be the required saturated, surface-dry weight corrected by the weight of
surface moisture it contains.

Mixing water shall consist of water added to the batch, ice added to the
batch, water occurring as surface moisture on the aggregates and water
introduced in the form of admixtures. The added water shall be measured
by weight or vol urn e to an acc uracy of 1 percent of the required total
mixing water. Added ice shall be measured by weight. Wash water shall
not be used as a portion of the mixing water for succeeding batches.

Dry admixtures shall be measured by weight, and paste or liquid admixtures
by weight or volume, within a limit of accuracy of 3 percent.

8. MI XERSAN D MI XI NG

Mixers and mixing shall be in accordance with recom mended standards set
forth in ACI 304, some specific interpretations of which are stated below.

Concrete may be furnished by batch mixing at the site of the work or by
ready- mix methods.

Mixers shall be capable of thoroughly mixing the concrete ingredients into
a uniform mass within the specified mixing time and of discharging the mix
without segregation. Each mixer or agitator shall bear a manufacturer's
rating plate indicating the rated capacity and reco mmended speeds of
rotation, and shall be operated in accordance with these recom mendations •

... 'PWOoO,.tu....,
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Concrete shall be uniform and thoroughly mixed when delivered to the
form s. Variations in sl ump of more than 1 inch within a batch will be
considered evidence of inadequate mixing and shall be corrected by
changing batching procedures t increasing mixing timet changing mixers or
other means. Mixing ti me shall be within the limits specified below unless
the Contractor de monstrates by mixer perform ance tests that adequate
uniform ity is obtained by different ti mes of mixing.

•

•

No mixing water in excess of the amount called for by the job mix shall be
added to the concrete during mixing or hauling or after arrival at the
delivery point. If less water than the design maxi mum water-ce ment ratio
has been incorporated in the batch, waterto compensate for up to l-inch
lossin-slump maybe addedtuptothe design maximum water cement
ratio. Withholding some of the mixing water until the concrete arrives on
the job, then adding the rem aining water and turning the mixer 30
revo1 utions at mixing speed may overco me transporting conditions. When
loss of sl ump or workability cannot be offset by these measures, co mplete
mixing shall be performed on the job using centrally dry batched materials t

or by on site batching and mixing •

Batch mixing at the site. For concrete mixed at the site of the work with
paving mixers or stationary construction mixers t the ti me of mixing after
all cement and aggregates are in the mixer drum shall be not less than 1-1/2
minutes. The batch shall be so charged into the mixer that some water will
enter in advance of the ce ment and aggregates and all mixing water shall
be introduced into the dru m before one-fourth of the mixing ti me has

elapsed.

Control shall be provided to insure that the batch cannot be discharged
until the required time has elapsed.

If truck mixers are used t the requirements below for truck mixers and
truck-m ixed concrete shall apply

Volumetric batching and continous mixing at the site. Volumetric batching
and continuous mixing at the construction site will be permitted if
approved by the Contracting Officer. The batching and mixing equip ment
shall conform to the require ments of AST M Specification C 685 and shall
be demonstrated prior to placement of concrete t by tests with the job mix t
to produce concrete meeting the specififed proportioning and uniformity
require ments. Concrete made by this method shall be produced t inspected,
and certified in conform ance with Sections 6, 7t 8t 13, and 14 of AST M
Specifi cation C 685.

Ready-mixed concrete. Ready-mixed concrete shall be mixed and delivered to
the site of the work by one of the follo wing metbods:

.u.ua_.......
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a. Truck-mixed concrete--Mixed com pletely in a truck mixer.

b. Shrinked-mixed concrete.-Mixed partially in a stationary mixer, and the
mixing com pleted in a truck mixer.

c. Central-mixed concrete.-Completely in a stationary mixer and the mixed
concete transported to the point of delivery in a truck agitator or in a
truc k mixer operating at agitating speed or in non agitating equip ment.

Truck mixers and agitators shall be equipped with revolution counters by which
the number ofrevolutions of the drum or blades may be readily verified.

When ready-mixed concrete is furnished, the Contractor shall furnish the
Engineer a state ment-of-delivery ticket sho wing the ti me ofloading, the
revol ution counter reading at the ti me of loading and the quantities of materials
used for each load of concrete.

•
Truck-mixed concrete. When concrete is mixed in a truck mixer loaded to its
maxi mum capacity, the nu mber of revolutions of the dru m or blades at mixing
speed shall be not less than 70 nor more than 100. If the batch is at least 1/2
cubic yard less than maximum capacity, the number of revolutions at mixing
speed may be reduced to not less than 50. Mixing in excess of 100 revolutions
shall be at the speed designated by the manufacturer of the equipment as
agitating speed. The mixing operation shall begin within 30 minutes after the
cement has been added to the aggregates and the water shall be added during
mixing. When mixing is begun during or im mediately after charging, a portion of
the mixing water shall be added ahead of, or with, the other ingredients.

Shrink-mixed concrete. When concrete is partially mixed at a central plant and
the mixing is com pleted in a truck mixer, the mixing time in the central plant
mixer shall be the mini murn required to intermingle the ingredients and shall be
not less than 30 seconds. The mixing shall be com pleted in a truck mixer and the
number of revolutions of the drum or blades at mixing speed shall be not less
than 50 nor more than 100. Mixing in excess of 100 revolutions shall be at the
speed designated by the manufacturer of the equipment as agitating speed.

Central-mixed concrete. For central-mixed concrete, mixing in the stationary
mixer shall meet the same requirements as batch mixing at the site.

•

When an agitator, or truck mixer used as an agitator, transports concrete that
has been completely mixed in a stationary mixer, mixing during transportation
shall be at the speed designated by the manufacturer of the equip ment as
agitating speed.

The use of non agitating equip ment to transport concrete to the site of the work
will be perm itted only if the consistency and uniform ity of the concrete as

...............
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discharged at the point of delivery meet the requirments of this:specification.
Bodies of nonagitating hauling equipment shall be so constructed that leakage of
the concrete mix, or any part thereof will not occur. Concrete hauled in open
top vehicles shall be protected from rain, and from more than 20 minutes
exposure to the sun when the air te mperature is above 75'f.

9. FOR MS

Forms shall be of wood, plywood, steel or other approved material and shall be
mortar tight. The forms and associated falsework shall be substantial and
unyielding and shall be constructed so that the finished concrete will conform to
the specified dimensions and contours. Form surfaces shall be smooth and free
from holes, qents, sags or other irregularities. Forms shall be coated with a
nonstaining form oil before being set into place.

• 10.

Metal ties or anchorages within the form s shall be equipped with cones, she-bolts
or other devices that permit their removal to a depth of at least one inch without
injury to the concrete. Ties designed to break off below the surface of the
concrete shall not be used without cones.

All edges that will be exposed shall be chamfered, unless finished with molding
tools as specified in Section 20.

PREPARATION OF FORMS AND SUBGRADE

Prior to placement of concrete, the forms and subgrade shall be free of hips,
sawdust, debris, water, ice, snow, extraneous oil, mortar, or other harmful
substances or coatings. Any oil on the reinforcing steel or other surfaces
required to be bonded to the concrete shall be removed.

Rock surfaces shall be cleaned by air-water cutting, wet sand blasting or
wire brush scrubbing, as necessary, and shall be wetted i mmediately prior
to place ment of concrete. Earth surfaces shall be firm and da mp.
Place ment of concrete on mud, dried earth, unco mpacated fill or fro zen
subgrade will not be permitted. All ice, snow and frost shall be removed
and the te mperature of all surfaces to be in contact with the new concrete
shall be no colder than 40Cf.

Ite ms to be embedded in the concrete shall be positioned accurately and
anchored firmly.

Weepholes in walls or slabs shall be formed with nonferrous materials.

•
11. CONVEYING

Concrete shall be delivered to the site and discharged into the form s within

............... ITAHDA"D PO.......IV.IN»)
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1-1/2 ho urs after the introd uction of the ce ment to the aggregates. In hot
weather or under conditions contributing to quick stiffening of the concrete, or
when the temperature of the concrete is 85°F or above, the time between the
introduction of the ce ment to the aggregates and discharge shall not exceed 45
minutes.

The Engineer may allo w a longer ti me, provided the setting ti me of the
concrete is increased a corresponding a mount by the addition of an
approved set-retarding ad mixture. In any case, concrete shall be conveyed
from the mixer to the forms as rapidly as practicable, by methods that will
prevent segregation of the aggregates or loss of mortar.

12. PLAC IN G

Concrete shall not be placed until the subgrade, form s and steel
reinforce ment have been inspected and approved.

The Contractor shall have all equipment and materials required for curing
available at the site ready for use before place ment of concrete begins.

No concrete shall be placed except in the presence of the Engineer. The
Contractor shall give reasonable notice to the Engineer each ti me he
intends to place concrete. Such notice shall be far enough in advance to
give the Engineer adequate ti me to inspect the subgrade, forms, steel
reinforce ment and other preparations for co mpliance with specifications.
Other preparations include but are not limited to the concrete batching
plant, mixing and delivery equip ment and syste m, placing and finishing
equipment and system, schedule of work, work force and heating or cooling
facilities as applicable. All deficiencies are to be corrected before
concrete is delivered for placing.

The concrete shall be deposited as closely as possible to its final position in
the forms and shall be worked into the corners and angles of the forms and
around all reinforcement and embedded itemsin a mannerto prevent
segregation of aggregates or excessive laitance. The depositing of
concrete shall be regulated so that the concrete can be consolidated with a
mini mum of lateral move ment.

Concrete shall not be dropped more than 5 feet vertically unless suitable
equipment is used to prevent segregation.

•
13. LAYERS

Unless otherwise specified, slab concrete shall be placed to design
thickness in one continuous layer. Formed concrete shall be placed in
horizontal layers not more than 20 inches thick. Hoppers and chutes, pipes

.U&Ia ........
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or lIelephant trunks" shall be used as necessary to prevent splashing of
mortar on the forms and reinforcing steel above the layer being placed.

Successive layers shall be placed at a fast eno ugh rate to prevent the
form ation of II cold jointsll

• If the surface of a layer of concrete in place
sets.to the degree that it will not flo wand merge with the succeeding layer
when vibrated, the Contractor shall discontinue placing concrete and shall
make a construction joint according to the proced ure specified in Section
15.

If placing is discontinued when an ;nco mplete layer;s in place. the
unfinished end of the layer shall be formed by a vertical bulkhead.

14. CONSOLIDATING

•
Unless otherwise specified, concrete shall be consolidated with internal
type mechanical vibrators capable of transm itting vibration to the concrete
at frequencies not less than 6000 impulses per minute.

The location, manner and duration of the application of the vibrators shall
be such as to secure maxi mum consolidation of the concrete without
causing segregation of the mortar and coarse aggregate, and without
causing water or ce ment paste to fl ush to the surface.

The Contra ctor shall provide a suffi dent number of vibrators to pro perly
consolidate the concrete i mmediately after it is placed in the work.
Vibration shall be applied to the freshly deposited concrete by slo wly
inserting and removing the vibrator at points uniformly spaced and not
farther apart than twice the radius over which the vibration is visibily
effective. The vibrator shall extend into the previously placed layer of
fresh concrete, at all points, to insure effective bond between layers.

Vibration shall not be applied directly to the reinforcement steel orthe
form s nor to concrete that has hardened to the degree that it does not
become plastic when vibrated.

The use of vibrators to transport concrete in the form s or conveying
equipment will not be permitted.

Vibration shall be supplemented by spading and hand tamping as necessary
to insure smooth and dense concrete along form surfaces, in corners and
around embedded items.

•
15. CO NSTR UCTIO N JOINTS

Construction joints shall be made at the locations shown on the drawings.

...~,·,u..., •
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If construction joints are needed which are not sho wn on the dra wings, they
,shall be placed in locations approved by the Engineer.

Where a feather edge would be produced at a construction joint, as in the
top surface of a sloping wall, an insert form shall be used so that the
resulting edge thic kness on either side of the joint is not less than 6 inches.

In walls and columns as each lift is comp1eted,the top surfaces
shall be im mediately and carefully protected from any condition that might
adversely affect the hardening of the concrete.

Steel tying and form construction adjacent to concrete in place shall not be
started until the concrete has cured at least 12 hours. Before new concrete
is deposited on or against concrete that has hardened, the form s shall be
retightened. New concrete shall not be placed until the hardened concrete
has cured at least 12 hours.

•

•
16.

Surfaces of construction joints shall be cleaned of all unsatisfactory
concrete, 1aitance, coatings, stains or debris by either wet sandblasting
after the concrete has gained sufficient strength to resist excessive
cutting, or air-water cutting as soon as the concrete has hardened
sufficiently to prevent the jet fro m displacing the coarse aggregates, or
both. The surface of the concrete in place shall be cut to expose clean,
sound aggregate but not so deep as to undercut the edges of larger particles
of the aggregate. After cutting, the surface shall be thoroughly washed to
remove all loose material. If the surface is congested by reinforcing steel,
is relatively inaccessible, or it is considered undesirable to disturb the
concrete before it is hardened, cleaning of the joint by air-waterjets will
not be permitted and the wet sandblasting method will be required after
the concrete has hardened.

The surfaces shall be kept moist for at least one hour prior to p1acem ent of
new concrete. The new concrete shall be placed directly on the cleaned
and washed surface.

Method 2 Surfaces of construction joints shall be cleaned of all
unsatisfactory concrete, laitance, coatings, stains, or debris by washing and
scrubbing with a wire brush or wire broom or by other means approved by
the Engineer. The surfaces shall be kept moist for at least one hour prior
to placem ent of new concrete. The new concrete shall be placed directly
on the cleaned and washed surface.

EXPANSION AND CONTRACTION JOINTS

Expansion and contraction joints shall be made only at locations sho wn on
the dra wings.

ell&&M. ........
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When open joints or weakened plane "dum my" joints are specified, the
joints shall be constructed by the insertion and subsequent re·moval of a
wood strip, metal plate or other suitable tern plate in such a manner that
the corners of the concrete will not be chipped or bra ken. The edges of the
concrete at the joints shall be finished with an edging tool prior to removal

of the joint strips.

Exposed concrete edges at expansion and contraction joints shall be
carefully tooled or chamfered, and the joints shall be free of mortar and
concrete. Joint filler shall be left exposed for its full length with clean and

true edges.
"

Preform ed expansion joint filler shall be held firmly in the correct position

as the concrete is placed.

•
17. WATERSTOPS

Waterstops shall be held firmly in the correct position as the concrete is
placed. Joints in metal watershops shall be brazed or welded. Joints in
rubber or plastic waterstops shall be cemented, welded or vulcanized as
recom mended by the manufacturer.

18. REMOVAL 0 FF 0 RMS

Forms shall be removed only when the Engineer is present and shall not be
removed without his approval. Forms shall be removed in such a way as to
prevent da mage to the concrete. Supports shall be re moved in a manner
that will permit the concrete to take the stresses due to its own weight
uniformly and gradually.

Method 1 Form s shall not be removed sooner than the following mini mum
ti mes after the concrete is placed. These periods represent the cu mulative
number of days and fractions of days, not necessarily consecutive, during
which the te mperature of the air adjacent to the concrete is above 50'f.

Element Time

Beams, arches - supporting forms and shoring 14 days

•
Conduits, deck slabs - supporting (inside) form s

and shoring 7 days

Cond uits (outside for ms), sides of bea ms, s mall
structures 24 hours

Columns, walls, spillway riser - with side or

ell&&llD. ........
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vertical load 7 days

•

•

.Columns t walls t spillway riser - with no side or 7 days
vertical load.

Concrete supporting more than 30 feet of wall
• in place above it 7 days

Concrete supporti~g 20 to 30 feet of wall
in place above it 3 days

Concrete supporting no\ more than 20 feet of
wall in place above it 24 hours

1 Age of stripped concrete shall be at least 7 days before any load is
applied other than the weight of the column or wall t forms and scaffolds
for succeeding lifts.

Method 2 Formst supports and housings shall not be removed until the
concrete has attained the strength specified in Section 26 for this
purpose. The strength will be determ ined by co mpression testing of test
cylinders cast by the Engineer for this purpose and cured at the work site in
the manner specified in ASTM Method C 31 for determing form removal
ti me.

19. FINISHING FORMED SURFACES

All concrete surfaces shall be true and event and shall be free from open or
rough spaces t depressions or projections.

1m mediately after the re moval of form s:

All bulges t fins t form marks or other irregularities which in thejudgment of
the Engineer will adversely affect the appearance or function of the
structure shall be removed. All form bolts and ties shall be removed to a
depth at least 1 inch belo w the surface of the concrete. The cavities
produced by form ties and all other holes of similar size and depth shall be
thoroughly cleaned and t after the interior surfaces have been kept
continuously wet for at least 3 hours t shall be carefully pac ked with a dry
patching mortar mixed not richer than 1 part cern ent to 3 parts sand.
Patching mortar shall be mixed in advance and allowed to stand without
addition of water until it has reached the stiffest consistency that will
permit placing. Manipulation of the mortar with a trowel during this period
shall be performed as required to insure the proper consistency•

.N&IIa .........
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Holes left by form bolts or straps which pass through the ~all shall be filled
solid with mortar. .

Patching mortar shall be thoroughly co mpacted into place to form a dense,
well-bonded unit, and the in-place mortar shall be sound and free fro m
shril1kage cracks.

All repaired areas shall be cured as specified in Section 21.

2O. FIN IS HI NGUN FOR ME0 SUR FACE S

All exposed surfaces of the concrete shall be accurately screeded to grade
and th~n float finished.

•

•

After placing and consolidating the concrete, all exposed surfaces shall be
accurately struck off to grade. Following strike-off, the surfaces shall be
im mediately smoothed by darbying or bull floating before any free water
has bled to the surface. The concrete will then be allo wed to rest until the
bleed water and water sheen has left the surface and the concrete has
stiffened to where it will sustain foot pressure with only about 1/4 inch
(6 mm) indentation. At this ti me all joints and edges that will be exposed to
view that are not cha mfered shall be finished with edging and/or molding
tools. After edging and hand-jointing is co mp1ete, all exposed surfaces
shall be floated with wood or magnesiu m floats. The floating should work
the concrete no more than necessary to re move screed, edger and jointer
marks and prod uce a co mpact surface, unifor m in texture.

Joints and edges on unform ed surfaces shall be cha mfered or finished with
molding tools.

21. CURING

Concrete shall be cured in accordance with the reco mmended practice of
ACI 308, of which some specific interpretations are set forth below.

Concrete shall be prevented from drying for a period of at least 7 days
after it is placed. Exposed surfaces and concrete form ed in absorbtive
wood form s shall be kept continually wet during the entire curing period or
unti1.the forms have been removed. After forms have been removed, the
exposed surface shall be kept continuously wet until patching and repair are
complete and until the curing period iscompleted or until a curing
co mpound is applied.

Moisture can be maintained by sprinkling, flooding or fog spraying or by
covering with continuously moistened canvas, cloth mats, straw, sand or an

....,. ........



1lZi:in5r5m~n:n~t'W'If"III'I~---_J'iffti.....8. 6' sa......, it,.......,ooutIi ]'A6t j...'__...::;:=~CONTINUATION SHEET

awn 6' 6"1'01 61 EOH'WYbl MDES

-'-------------------

•
31-15

approved material. Water and/or covering shall be applied in such a way
that the concrete surface is not eroded or otherwise da maged.

•

•
• "''WO-O,.tl2...,

Curing compound may be used for exposed surfaces or formed surfaces
after patching and repair have been co mpleted. Unless otherwise specified,
the curing compound shall be white pigmented and conform to ASTM C 309
Type 2, Class A or B. If surface coatings are to be applied to concrete
where curing co mpound is used, Type 2, Class B shall be used and allo wed
to age a mini mum of 30 days prior to the application of the coating. Clear
curing com pound (Type 1) or clear with fugitive dye (Type 1-0) may only be
used when specified in Section 26.

Curing com pound shall be thoroughly mixed before applying and agitated
during application. It shall be applied at a uniform rate of not less than one
gallon per 150 square feet of surface. It shall form a uniform continuous,
adherent film that shall not check, crack or peel and shall be free from
pinholes or other im perfections.

All surfaces covered with curing co mpound shall be continuously protected
fro m da mage to the protective fil m durin g the required c uri ng period.

Surfaces subjected to heavy rainfall or running water within 3 hours after
the compound has been applied, or surfaces damaged by subsequent
construction operations during the curing period shall be res prayed in the
sa me manner as for the original application.

Unless otherwise specified in Section 26, curing co mpound shall not be
applied to construction joints or other areas that are to receive additional
concrete, paint or other material that require a positive bond.

Water for curing shall be clean and free fro m any substances that will
cause discoloration of the concrete.

22. REM 0 VALOR REP AIR

When concrete is honeyco mbed, da maged or otherwise defective, the
Contractor shall re move and replace the structure or structural me mber
containing the defective concrete, or correct or repair the defective
parts. The Engineer will determine the required extent of re moval,
replace ment or repair.

Prior to starting repair work the Contractor shall obtain the Engineer's
approval of his plan for making the repair. Such approval shall not be
considered a waiver of the Contracting Officer's right to require co mplete
removal of defective work if the com pleted repair does not produce
concrete of the required quality and appearance •

...............
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Repair work shall be performed only when the Engineer is present.

'Repair of form ed surfaces shall be started within 24 hours after re moval of
the forms.

Except as otherwise approved by the Engineer, the appropriate methods
described in Chapter VII of the Concrete Manual, Bureau of Reclamation,
U.S. Depart ment of the Interior, shall be used. If approved in writing by
the Contracting Officer, proprietary com pounds for adhesion or as patching
ingredients may be used. Such compounds shall be used in accordance with
the manufacturer's reco m mendations.

Curing as specified in Section 21 shall be applied to repaired areas
im mediately after the repairs are completed.

23. CON CRETI NGIN COL D WE AT HER

•

•

Concreting in cold weather shall be perform ed in accordance with ACI 306
Reco mmended Practice for Cold Weather Concreting, of which so me
specific interpretations are set forth belo w.

When the atmospheric tern perature may be expected to drop below 40°F at
the ti me concrete is delivered to the work site, during placem ent, or at any
time during the curing period, the following provisions also shall apply:

a. The te mperature of the concrete at ti me of placing shall not be less
than 50°F nor more than 90~. The te mperature of neither aggregates
nor mixing water shall be more than 140~ just prior to mixing with the
ce mente

b. When the daily minimum temperature is less than 40~, concrete
structures shall be insulated or housed and heated after placement.
The te mperature of the concrete and air adjacent to the concrete shall
be maintained at not less than 50°F nor more than 90~ for the duration
of the curing period.

c. Methods of insulating, housing and heating the structure shall conform
to "Recom mended Practice for Cold Weather Concreting" ACI
Standard 306.

d. When dry heat is used to protect concrete, means of maintaining an
ambient hu midity of at least 40 percent shall be provided unless the
concrete has been coated with curing co mpo und as specified in Section
21 or is covered tightly with an approved impervious material.

...............
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24. CON CRETI NGIN HOT WEAT HER

Concreting in Hot Weather shall be in accordance with the recom mended
practice of ACI 305, of which some specific interpretations are set forth
belofl.

For the purpose of the specification, hot weather is defined as any
combination of high temperature, low relative humidity and wind velocity
tending to impair the quality of fresh or hardened concrete or otherwise
resulting in abnor mal properties.

When eli matic or other conditions are such that the te mperature of the
concrete may reasonably be expected to exceed gOOf" at the ti me of
delivery at the work site, during placement, or during the first 24 hours
after placement, the following provisions shall apply;

•

•

a. The Contractor shall maintain the te mperature of the concrete belo w
gOOF during mixing, conveying, and placing.

b. The concrete shall be placed in the work i mmediately after mixing.
Truck mixing shall be delayed until only ti me enough re mains to
acco mplish it before the concrete is placed.

c. Exposed concrete surfaces which tend to dry or set too rapidly shall be
continuously moistened by means of fog sprays or other means
acceptable to the Engineer to maintain adequate moisture during the
time between placement and finishing, and after finishing.

d. Finishing of slabs and other exposed surfaces shall be started as soon
as the condition of the concrete allows and shall be co mpleted without
delay. The subgrade shall be pre wetted or sealed with a vapor barrier
and either wet cure or a white pigmented curing compound ASTM C309
Type 2 applied pro mptly to the fresh concrete.

e. Formed surfaces shall be kept completely and continuously wet for the
duration of curing period (prior to, during and after form removal) or
until curing co mpound is applied as specified in subsection g, belo w.

f. Concrete surfaces, especially flat work placed with large areas of
surface, shall be covered as soon as the concrete has sufficiently
hardened and shall be kept continuously wet for at least 72 hours of
the curing period. This protective method may be continued for the
required curing period or until curing com pound as specified in (g)
belo w is applied:

.....,. .........
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g.. Moist curing may be discontinued before the end of tile curing period if
white pig mented curing co mpound is applied i mmediately, follo wing
the proced ures specified in Section 21.

h. In extre me conditions it may be necessary to (1) restrict place ment to
'late afternoon or evening (2) restrict the depth of layers to assure
coverage of the previous layer while it will still respond readily to
vibration, (3) suspend placement until conditions im prove, and (4)
remove forms, repair, patch and reapply wet curing by small areas at a
time.

•

•

25. MEASUREMENT AND PAYMENT

Foritemsof work for which specific unit prices are established in the
contract, concrete will be measured to the neat lines of pay limits shown
on the drawings, and the volume of concrete will be com puted to the
nearest 0.1 cubic yard. No deduction in volume will be made for chamfers,
rounded or beveled edges, or for any void or em bedded ite m that is less
than five cubic feet in volu me. Where concrete is placed against the sides
or bottom of an excavation without intervening forms, drainfill, or bedding,
the vol u me of concrete required to fill voids resulting fro m overexcavation
is directed by the Engineer to remove unsuitable foundation material; but
only the the extent that the unsuitable condition is not a result of the
Contractor1s improper construction operations, as determ ined by the
Engineer

Pay ment for each ite m of concrete will be made at the contract unit pri ce
for that ite m. The pay ment for concrete will constitute full co mpenstion
for all labor, mateMals, equip ment, transportation, tools, form s, false work,
bracing and all other items necessary and incidental to com pletion of the
concrete work, such as joint fillers, waterstops, dowels or other assem blies,
and shear plates, but not including furnishing and placing reinforcing steel
or furnishi ng and handling ce ment or other ite ms listed for pay ment
elsew here in the contract.

Measurement and payment for furnishing and placing reinforcing steel will
be made as specified in Construction Specification 34.

Cement will be measured by dividing the volume of concrete accepted for
payment by the yield of the applicable job mix. The yield will be
determined by the procedure specified in ASTM Designation C 137.. If the
amount of cement actually used per batch exceeds the amount in the job
mix specified by the Engineer, the measurem ent will be based on the
latter.. One barrel of cement will be considered equal to 4 bags or 376
po unds. Pay ment for each type of ce ment will be made at the contract

........._......
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unit price for furnishing and handling that type of ce ment:and such
paym ent will constitute full co mpensation for all materials~ labor~
'equip ment~ storage~ transportation and all other ite ms necessary and
incidental to furnishing and handling the cern ent.

COll'lpensation for any item of work described in the contract but not listed
in the bid sched ule will be incl uded in the pay ment for the ite m of work to
which it is made subsidiary. Such ite ms and the ite ms to which they are
made subsidiary are identified in Section 26 of this specification.

•

•
• ....,. .. &110 ...
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26. ITEMS OF WORK AND CONSTRUCTION DETAILS - Bulldog Floodway/Apache
Junction Outlet

(a) Bid Item 10, Concrete, Class 4000X

(1) This item shall consist of furnish, forming and placing all
concrete required to construct the Bulldog Floodway and
Apache Junction Outlet Channel including all side inlets and
appurtenant structures except those specified in
Paragraph 26(b).

(2) Concrete shall be Class 4000X as described in Section 3.

(3) Cement shall be Type II or IIA

(4) Coarse aggregate shall be sized number 57 in accordance with
ASTM C-33

(5) Preformed expansion joint filler shall conform to ASTM 0-1752
and shall be Type I •

(6) Waterstops shall be Class II, Type B, 0, or E size
designation 20 with a center bulb diameter of not less than
one inch.

•
0323T

(7)

(8)

(9)

Joint sealing' compound shall be Type II, Class A, conforming
to Material Specification 536 and Federal Specification
TT-S-227.

Curing compound shall be clear and meet the requirements of
ASTM C309-8l for Type 10, Class B. If concrete is placed
during hot weather (Section 24), treated surfaces shall be
shaded for at least the first three days after application.
The curing compound shall be continuously stirred or agitated
during application.

Concrete for Bid Item 10 shall be integrally colored. The
concrete color shall blend with the natural earth tones at
the site and can be produced using Davis Colors' Omaha Tan
additive or similar quality products produced by Colorful
Admixtures or L.M. Scofield. The Contractor shall construct
an unexposed footing or a sample slab to verify color.'

Color matching of concrete patching materials shall also be
established by the Contractor in the trial sample. The color
tone or finished concrete and patching materials shall be
approved by the Contracting Officer prior to full production.

.U&IllL_ .....



-:'%':::F"la"~COFl"'lN:-;::T:'lI:I..,N:'lIU~~r=~~ION'II:":"lnIHI':'lIE~ET 'r.....<t ~o. OJ oo<...t:_._t,~etsa,...._tJD•.ot j....:__..;:;;:::::::.
iiIWIit 6' 6"Uoi oi toHTlACTOii - -" - - MQU

.----------------
(31-21)

b. Bid ,Item 14, Cement

(1) This item shall consist of furnishing the cement for all the
concrete required to construct the structures described in
Bid Item 10(a)(1).

(2) Cement shall be Type II or IIA as described in this
specification.

c. Subsidiary Item, Concrete, Class 2500

(1) This item shall consist of furnishing, forming and placing
all concrete to construct post anchors for fences, guardposts
and signs.

•

•

(2) Concrete shall be Class 2500 as described in Section 3.

(3) Cement shall be Type II or Type IIA •

(4) Coarse aggregate shall be Size No. 57 in accordance with
ASTM-C-33.

(5) No separate payment will be made for Concrete, Class 2500.
Compensation for this item will be included in Bid Item 16•

0323T
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BULLDOG FLOODWAY/APACHE JUNCTION OUTLET

34. STEEL REINFORCEMENT

1. SCOPE

The worK shall consist of furnishing and placing steel reinforcement for
reinforced concrete or pneumatically applied mortar.

•
2.

3.

MATERIALS

Steel reinforcement shall conform to the requirements of Material
Specification 539. Before reinforcement is placed. the surfaces of the
bars and fabric and any metal supports shall be cleaned to remove any
loose. flaky rust. mill scale. oil. grease or other coatings or foreign
substances. After placement. the reinfor cement shall be maintained in
a clean condition until it is completely embedded in the concrete •

. BAR SCHEDULE. LISTS ANJ DIAGRA~S

Any supplemental bar schedules. bar lists or bar-bending diagrams
required to accomplish the fabrication and placement of reinforcement
shall be provided by the Contractor. Prior to placement of
reinforcement. the Contractor shall furnish three prints or copies of
any such lists or diagrams to the Contracting Officer. Acceptance of
the reinforcement will not be based on approval of these lists or
diagrams but will be based on inspection of the reinforcement after it
has been placed.

4. BENDING

Reinforcement shall be cut and bent in compliance with the requirements
of the American Concrete Institute Standard 315. Bars shall not be bent
or straightened in a manner that will injure the material. Bars with
kinks. cracks or improper. bends will be rejected.

•
s. SPLICING BAR REINFORCEMENT

Splices of reinforcement shall be made only at 10cltions shown on the
drawings and provided by the steel schedule. Placement of pars at the
lap Splic! locations shown. when not in contact. shall not be farther
apart than one-fifth the shown lap length and in any c.se no greater
than 6 inches.

•
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6. SPLICING ~£LDED ~IRE FABRIC

Unless otherwise specified. welded wire fabric shall be spliced in the
following manner:

•

•

7.

a. Adjacent sections shall be spliced end to end (longitudinal lap) by
overlapping a minimum of one full m~ plus-r inches plus the
length of the two end overhangs. The splice length is measured
from the end of the longitudinal wires in one piece of fabric to
the end of the longitudinal wires in the lapped piece of fabric.

b. Adjacent sections shall be spliced side to side (transverse lap) a
minimum of one full mesh plus 2 inches. The splice length shall be
measured from the centerline of the first longitudinal wire in one
piece of fabric to the centerline of the first longitudinal wire in
the lapped piece of fabric.

PLACING

Reinforcement shall be accurately placed and secured in poistion in a
manner tht will prevent its displacement during the placement of
concrete. Tack welding of bars will not be permitted. Metal chairs,
metal handers, metal spacers and concrete chairs may be used to support
the reinforcement. Metal handers, spacers and ties shall be placed in
such a manner that they will not be exposed in the finished concrete
surface. The legs of metal chairs or side form spacers that may be
exposed on any face of slabs. walls, beams or other concrete surfaces
shall have a protective coating or finish by means of hot dip
galvanizing, epoxy coating, plastic coating, or by stainless steel.
Metal chairs and spacers not fully covered by a protective coating or
finish shall have a minimum cover of 3/4 inch of concrete over the
unprotected metal portion except for those with plastic coatings may
have a minimum cover of 1/2 inch of concrete over the unprotected metal
portion. Precast concrete chairs shall be manufactured of the same
class of concrete as that specified for the structure and shall have tie
wires securely anchored in the chair or a V-sheped groove at least 3/4
inch in depth molded into the upper surface to receive the steel bar at
the point of support. Precast concrete chairs shall be moist at the
time concrete is placed.

Reforcement shall not be placed until the prepared site has been
inspected and approved by the Engineer. After placement of the
reinforcement, concrete shall not be placed until the reinforcement has
been inspected and approved by the Engineer.
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•

9.

Steel reinforcement stored at the work site shall be placed above the
ground surface on platforms. skids or other supports and protected from
mechanical damage or corrosion.

MEASUREMENT AND PAYMENT

For items of work for which specific unit prices are established in the
contract. the weight of reinforcement placed in the concrete in
accordance with the drawings will be determined to the nearest pound by
computation from the placing drawings. Measurement of hooks and bends
will be based on the requirements of ACI Standard 315. Computation of
weights of reinforcement will be based on the unit weights established
in Tables 34-1 and 34-2. Computation of weights for welded wire fabric
not shown in Table 34-2 shall be based on ACI Standard 315. The area of
welded wire fabric reinforcement placed in the concrete in accordance
with the drawings will be determined to the nearest square foot by
computation from the placing drawings with no allowance for laps. The
weight of steel reinforcing in extra splices of extra-length splices
approved for the convenience of the Contractor or the weight of supports
and ties will not be included in the measurement for payment.

Payment for furnishing and placing reinforcing steel will be made at the
contract unit price. Such payment will constitute full compensation for
all labor. materials, equipment and all other items necessary and
incidental to the completion of the work including preparing and
furnishing bar schedules, lists or diagrams; furnishing and attaching
ties and supports; and furnishing. transporting. storing. cuttins.
bending. cleaning and securing all reinforcements.

Compensation for any item of work described in the contract but not
listed in the bid schedule will be included in the payment for the item
of work to which it is made subsidiary. Such items to which they are
made subsidiary are identified in Section 10 of this specification •

d
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TABLE 34·1. STANDARD REINFORCING BARS

•

•

Bar Size No.

3

4

5

6

7

B

9

10

11

14

18

wt. (lb./ft).

0.376

0.668

1.043

1.502

2.044

2.670

3.400

4.303

5.313

7.65

13.60
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TABLE 34-2. RECTANGULAR WELDED WIRE FABRIC

l

Style Designation
Wei ght. lb. Per

By Steel Wire Gauge By W-Number 100 Sq. Ft.

6 x 6 - 10 x 10 6 x 6 - Wl.4 x Wl.4 21

6 x 6 - 8 x 8 6 x 6 - W2.1 x W2.1 30

6 x 6 - 6 x 6 6 x 6 - W2.9 x W2.9 42

6 x 6 - 4 x 4 6 x 6 - W4.0 x W4.0 58

4 x 4 - 10 x 10 4 x 4 - Wl.4 x Wl.4 31

• 4 x 4 - 8 x 8 4 x 4 -W2.1xW2.1 44

4 x 4 - 6 x 6 4 x 4 - W2.9 x W2.9 62

4 x 4 - 4 x 4 4 x 4 - W4.0 x W4.0 85

24 x 12 - 8 x 12 4 x 12 - W2.1 x WO.9 25

24 x 12 - 7 x 11 4 x 12 - W2.5 x W1.1 31

1
Sty

l e designation is defined in ACI Standard 315 of the American Concrete

Institute.
2welded smooth wire fabric with wires smaller than Size WI.4 is manufactured
from galvanized wire •

•
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10. ITEMS OF WORK AND CONSTRUCTION DETAILS - Bulldog FloodwayIApache
J..mction Outlet

Items of work to be performed in conformance with this specification
and the construction details are:

a. Bid Item 11, Steel Reinforcment

(1) This item consists of furnishing and installing all steel
reinforcement requried in the construction of:

(a) The Bulldog Floodway

(b) The Apache Junction Outlet Channel

(c) Side Channel and Weir Inlets

(d) All appurtenant structures

(2) All steel bars shall be ASTM 615 Grade 40•

0323T
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IREF~RENCE NO. OF DOCUMENT BEING CONTINUED

BULLDOG FLOODW~Y!APACHE JUNCTION OUTLET

61. LOOSE ROCK RIPRAP

IPAGE OF

I PAGES

•

•

The work shall consist of the construction of loose rock riprap
revetments and blankets, including filter layers or bedding where
specified.

2. MATERIALS

Rock for loose rock riprap shall conform to the requirements of
Material Specification 523 or, if so specified shall be obtained from
designated sources. It shall be free from dirt, clay, sand, rock
fines and other materials not meeting the required gradation limits.

At least 30 days prior to delivery of rock from other than designated
sources, the Contractor shall designate in writing the source from
which he intends to obtain the rock and information satisfactory to
the Contracting Officer that the material meets the requirements of
the contract. The Contractor shall provide the Engineer free access
to the source for the purpose of obtaining samples for testing. The
size and grading of the rock shall be as specified in Section 9 of
this specification.

Rock from designated sources shall be excavated, selected and
processed as necessary to meet the quality and grading requirements
in Section 9 of this specification. The rock shall conform to the
specified grading limits when installed in the riprap.

Filter or bedding materials when required, shall, unless otherwise
specified, conform to the requirements of Material Specification 521.

3. SUB GRADE PREPARTION

The subgrade surfaces on which the riprap or bedding course is to be
placed shall be cut or filled and graded to the lines and grades
shown on the drawings. When fill to subgrade lines is required, it
shall consist of approved materials and shall conform to the
requirements of the specified class of fill.

Riprap shall not be placed until the foundation preparation is
completed and the subgrade surfaces have been inspected and approved
by the Engineer •
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5.

6.

The rock shall be placed by equipment on the surfaces and to the
depths specified. The riprap 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 riprap in
place shall be reasonably homogeneous 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.

Riprap shall be placed in a manner to prevent damage to structures.
Hand placing will be required to the extent necessary to prevent
damage to the permanent works.

HAND-PLACED RIPRAP

The rock shall be placed by hand on the surfaces and to the depths
specified. It shall be securely bedded with the larger rocks firmly
in contact one to another. Spaces between the larger rocks shall be
filled with smaller rocks and spalls. Smaller rocks shall not be
grouped as a substitute for larger rock. Flat slab rock shall be
laid on edge.

FILTER LAYERS OR BEDDING

When the drawings specify filter layers or bedding beneath riprap,
the filter or bedding material shall be spread uniformly on the
prepared subgrade surfaces to the depth specified. Compaction of
filter layers or bedding will not be required, but the surface of
such layers shall be finished reasonably free of mounds, dips or
windrows.

7. TESTING

The Engineer will perform such tests as are required to verify that
the riprap, filter, and bedding materials and the completed work meet
the requirements of the specifications. These tests are not intended
to provide the Contractor with the information he needs to assure
that the materials and workmanship meet the requirements of the
specifications, and their performance will not relieve the Contractor
of the responsibility of performing his own tests for that purpose.
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For items of work for which specific unit prices are established in
the contract, the volume of each type of riprap will be measured
within the specified limits and computed to the nearest cubic yard by
the method of average cross-sectional end areas. Payment for each
type of riprap will be made at the contract unit price for that type
of riprap. Payment for each type of filter or bedding will be made
at the contract unit price for that type of filter or bedding. Such
payment will be considered full compensation for all labor,
materials, equipment and all other items necessary and incidental to
the completion of the riprap, filter layers and bedding.

Compensation for any item of work described in the contract but not
listed in the bid schedule will be included in the payment for the
item of work to which it is made subsidiary. Such items to which
they are made subsidiary are identified in Section 9 of this
specifi cation.
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9. ITEMS OF WORK AND CONSTRUCTION DETAILS - Bulldog Floodway/Apache
.lJnction Outlet

Items of work to be performed in conformance with this specification
and the construction details are:

•

•

Bid Item 12, 24-inch Loose Rock Riprap

(1) This item consist of furnishing and placing 24 inch loose rock
riprap at the locations shown on the drawings.

(2) The riprap shall be well graded from 3 inches to 24 inches in
diameter with: a minimum of 50 percent by weight greater than 15
inches in diameter,a minimum of 15 percent by weight greater than
20 inches in diameter, and a maximum of 15% by weight less than 9
inches in diameter.

(3) Riprap shall be placed to the thicknesses shown on the drawings•

(4) The riprap shall be hand or equipment placed.

(5) Payment for drainfill and transition fill material, where called
for under the loose rock riprap, is made under the "Drainfill
Specification", Cqnstruction Specification 24•
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62. GROUTED ROCK RIPRAP
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The work shall consist of furnishing, transporting, and placing rock
and concrete grout in the construction of grouted rock riprap
sections.

2. MATERIALS

Rock for grouted rock riprap shall conform to the requirements of
Material Specification 523, or if so specified shall be obtained from
designated sources. It shall be free from dirt, clay, sand, rock
fines, and other materials not meeting the required gradation limits.

At least 30 days prior to delivery of rock from other than designated
sources, the Contractor shall designate, in writing, the source from
which he intends to obtain the rock and information satisfactory to
the Contracting Office that the material meets the requirements of
the contract. The Contractor shall provide the Engineer free access
to the source for the purpose of obtaining samples for testing. The
size and grading of the rock shall be as specified in Section 13 of
this specification.

Rock from designated sources shall be excavated, selected and
processed as necessary to meet the quality and grading requirements
in Section 13 of this specification. The rock shall conform to the
specified grading limits when installed in the riprap.

Filter or bedding materials when required, shall unless otherwise
specified, conform to the requirements of the Material Specification
521.

Portland cement shall conform to the requirements of Mateiral
Specification 531 for the specified type.

Pozzolan. Unless otherwise specified in Secion 13 of this
specification, pozzolans conforming to Specification ASTM C-618 Class
F in amounts not to exceed 20 percent, based on absolute volume, may
be substituted for an equivalent amount of portland cement in the
grout mi xture.

Aggregates shall conform to the requirements of Material
Specification 522, except that the grading for coarse aggregate shall
be as specified in the construction details •
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Water shall be clean and free from injurious amounts of oils, acid,
alkali, organic matter or other deleterious substances.

Air-entraining admixtures shall conform to the requirements of
Material Specification 532.

Curing compound shall conform to the requirements of Material
Specification 534.

Other admixtures, when required, shall be as specified in the
construction details.

3. SUBGRADE PREPARATION

Riprap or filter shall not be placed until the subgrade surfaces have
been inspected and approved by the Engineer.

•
4.

5.

FILTER LAYERS OR BEDDING

When filter layers or bedding beneath the riprap is specified, the
material shall be spread uniformly on the prepared subgrade surfaces
to the depth shown on the drawings. Compaction of the material will
not be required but the surfaces of such layers shall be finished
reasonably free of mounds, dips, or windrows.

PLACING ROCK

The rock shall be placed on the surfaces and to the depths specified
in such a manner as to avoid displacement of the underlying
materials. The rock may be equipment or hand placed as necessary to
produce a surface in which the tops of the individual rocks do not
vary more than the specified deviation from the neat lines shown on
the drawings. Double decking of thin, flat rocks to bring the
surface up to the required grade will not be permitted.

•

6. DESIGN OF THE GROUT MIX

The mix proportions for the grout mix shall be as specified in the
construction details. During the course of the work the Engineer
will require adjustment of the mix proportions whenever necessary.
After the mix has been designated, it shall not be changed without
the approval of the Engineer •
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8.

Materials shall be stockpiled and batched by methods that will
prevent segregation or contamination of aggregates and insure
accurate proportioning of the ingredients of the mix.

Except as otherwise provided in Section 11, cement and aggregates
shall be measured as follows:

Cement shall be measured by weight or in bags of 94 pounds each.
When cement is measured in bags, no fraction of a bag shall be used
unless weighed.

Aggregates shall be measured by weight. Mix proportions shall be
based on saturated, surface-dry weights. The batch weight of each
aggregate shall be the required saturated, surface-dry weight plus
the weight of surface moisture it contains.

Water shall be measured,by volume or by weight, to an accuracy
within one percent of the total quantity of water required for the
batch •

Admixtures shall be measured within a limit of accuracy of ± 3
percent.

MIXERS AND MIXING

The mixer, when loaded to capacity, shall be capable of combining the
ingredients of the grout mix into a thoroughly mixed and uniform mass
and of discharging it with a satisfactory degree of uniformity.

Mixer shall be operated within the limits of the manufacturer's
guaranteed capacity and speed of rotation.

The time of mixing after all cement and aggregates are in the mixer
drum shall be not less than one minute for mixers having a capacity
of one cubic yard or less. For mixers of larger capacities, the
minimum time shall be increased fifteen seconds for each cubic yard
or fraction thereof of additional capacity. The batch shall be so
charged into the mixer that some water will enter in advance of
cement and aggregate, and all mixing water shall be introduced into
the drum before one-fourth of the mixing time has elapsed.

When ready-mixed grout mix is furnished, the Contrator shall furnish
to the Engineer a delivery ticket showing the time of loading and the
quantities of materials used for each load of grout mix •
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No mlxlng water in excess of the amount called for by the job mix
shall be added to the grout mix during mixing or hauling or after
arrival at the delivery point.

9. CONVEYING AND PLACING

The grout mix shall be delivered to the site and placed within 1-1/2
hours after the introduction of the cement to the aggregates. In hot
weather or under conditions contributing to quick stiffening of the
concrete, the time between the introduction of the cement to the
aggregates and discharge shall not exceed 45 minutes. The Engineer
may allow a longer time, provided the setting time of the concrete is
increased a corresponding amount by the addition of an approved set
retarding admixture. In any case, concrete shall be conveyed from
the mixer to the final placement as rapidly as practicable by methods
that will prevent segregation of the aggregates or loss of mortar.

Grout mix shall not be dropped more than 5 feet vertically unless
suitable equipment is used to prevent segretation.

The grout mix shall not be placed until the rock riprap has been
inspected and approved by the Engineer.

Rock to be grouted shall be kept wet for at least 2 hours immediately
prior to grouting.

The rock riprap shall be flushed with water to remove the fines from
the rock prior to placing the grout. The rock shall be kept moist
just ahead of the actual placing, but the grout shall not be placed
in standing or flowing water. Grout placed on inverts or other
nearly level areas may be placed in one course. On slopes, the grout
shall be placed in two (2) courses in successive lateral strips
approximately ten (10) feet in width starting at the toe of the slope
and progressing to the top. The grout shall be delivered to the
place of final deposit by approved means and discharged directly on
the surface of the rock, using a splash plate of metal or wood to
prevent displacement of the rock directly under the discharge. The
flow of grout shall be directed with brooms, spades or baffles to
prevent it from flowing excessively along the same path and to assure
that all intermittent spaces are filled. Sufficient barring shall be
done to loosen tight pockets or rock and otherwise aid the
penetration of grout so that all voids shall be filled and the grout
fully penetrates the rock blanket. All brooming on slopes shall be
uphill and after the grout has stiffened, the entire surface shall be
rebroomed to eliminate runs and to fill voids caused by sloughing •
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After completion of any strip or panel, no workman or other load
shall be permitted on the grouted surface for a period of twenty-four
.(24) hours. The grouted surface shall be protected from i nj urious
action by the sun, rain, flowing water and mechanical injury.

10. CURING AND PROTECTION

The surface of treatment materials shall be prevented from drying for
a curing period of at least 7 days after it is placed. Exposed
surfaces shall be kept continuously moist for the entire period, or
until curing compound is applied as specified below. Moisture shall
be maintained by sprinkling, flooding or fog spraying or by covering
with continuously moistened canvas, cloth mats, straw, sand or other
approved material. Water or covering shall be applied in such a way
that the concrete surface is not eroded or otherwise damaged.

The grouted rock may be coated with an approved curing compound in
lieu of continued application of moisture. The compound shall be
sprayed on the moist concrete surfaces as soon as free water has
disappeared, but shall not be applied to any surface until finishing
of that surface is completed. The compound shall be applied at a
uniform rate of not less than one gallon per 150 square feet of
surface and shall form a continuous adherent membrane over the entire
surface. Curing compound shall not be applied to surfaces requiring
bond to subsequently placed concrete. If the membrane is damaged
during the curing period, the damaged area shall be resprayed at the
rate of application specified above.

Grout mix shall not be placed when the daily minimum temperature is
less than 40°F unless facilities are provided to insure that the
temperature of the materials is maintained at not less than 50°F nor
more than gO°F during placement and the curing period. Grout mix
shall not be placed on frozen surfaces. When freezing conditions
prevail, rock to be grouted must be covered and heated to a range of
50°F to gO°F for at least 24 hours prior to placing treatment
materials.

11. INSPECTING AND TESTING FRESH GROUT

The Engineer will inspect and test grout during the course of the
work. Sampling of fresh grout will be done by the methods prescribed
in ASTM Designation C 172. The volume of each batch will be
determined by the methods prescribed in ASTM Designation C 138•
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12.

The Engineer shall have free entry to all parts of the Contractor's
plant and equipment which concern mixing and placing the grout while
work on the contract is being performed. Proper facilities shall be
provided for the Engineer to inspect materials and processes used in
mixing and placing the grout as well as for securing samples of the
grout mix. All tests and inspections shall be so conducted as not to
interfere unnecessarily with the mixing and placing of the grout.

When ready-mixed grout is furnished, the Contractor shall furnish to
the Engineer a statement-of-delivery ticket for each batch del ivered
to the job site. The ticket shall show the total weights in pounds
of cement, water, and fine and coarse aggregates, amount of air
entraining agent, time of loading, and the revolution counter reading
at the time of batching.

MEASUREMENT AND PAYMENT

For items of work for which specific unit prices are established in
the contract, the volume of grouted rock riprap will be determined
from the specified thickness shown on the drawings and the area on
which acceptable placement has been made. Payment for grouted rock
riprap will be made at the contract unit price. Such payment will be
considered full compensation for all labor, materials, equipment and
all other items necessary and incidental to the completion of the
grouted rock riprap.

Compensation for any item of work described in the contract but not
listed in the bid schedule will be included in he payment for the
itme of work to which it is made subsidiary. Such items and the
items to which they are made subsidiary are identified in Section 13
of this specification •
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13. ITEMS OF WORK AND CONSTRUCTION DETAILS - Bulldog Floodway/Apache
Junction Outlet

Items of work to be performed in conformance with this specification
and the construction details are:

a. Bid Item 13, 24 inch Grouted Rock Riprap

(1) This item consists of furnishing and placing 24-inch grouted
rock riprap, including the cement grout, at the locations
shown on the drawings.

(2) The riprap shall be graded from 6 inches to 24 inches in
diameter with: minimum of 50 percent by weight greater than
15 inches in diameter, a minimum of 15 percent by weight
greater than 20 inches, and a maximum of 5 percent by weight
less than 9 inches in diameter.

(3) The riprap shall be equipment placed.

(4) In Section 6, Design of the Grout Mix, the contractor shall
be responsible for proportionlng the grout mix. The grout
shall consist of P~rtland Cement, fine and coarse aggregate,
water,and an air entraining agent. The cement content shall
be 5-1/2 bags·per cubic yard of concrete. The maximum
nominal size of coarse aggregate shall be 3/4 inch. the
slump shall be within the range of 6 to 10 inches. The air
content (by volume) of the grout mixture at the time of
placement shall five (5) to seven (7) percent. At least five
(5) days prior to placement of the grout, the contractor
shall furnish the Engineer with a statement of the mix
proportions for approval.

(5) Cement shall by Type II or Type IIA.

(6) The grout shall be integrally colored. The color grout shall
blend with the natural earth tones at the site and can be
produced using Davis Colors' Omaha Tan additive or similar
quality products produced by Colorful Admixtures or L.M.
Scofield. The color tone of the grout mix shall be approved
by the Engineer prior to full production. .

0323T
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(7)

(8)

Grout shall be placed such that a smooth surface is not
created. Rock edges shall protrude 4 to8 inches above the
grout surface, not to exceed one-third of rock dimension,
upon completion of the grouting process.

Curing compound shall be clear and meet the requirements of
ASTM C309-8l for Type 10, Class B. If concrete is placed
during hot weather (Section 24), treated surfaces shall be
shaded for at least the first three days after application.
The curing compound shall be continuously stirred or agitated
during application.

Payment for drainfill and transition fill material where
called for under the grouted rock riprap is made under the
"Orainfill Specification", Construction Specification 24•
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BULLDOG FLOODWAY/APACHE JUNCTION OUTLET

81. METAL FABRICATION AND INSTALLATION

1• SCOPE

The work shall consist of furnishing, fabricating and erecting
metal work, including the metal parts of composite structures.

2. MATERIALS

~AOE.S

•
3.

Unless otherwise specified, materials shall conform to the
requirements of Material Specification 581. Steel shall be
structural quality unless otherwise specified. Castings shall be
thoroughly cleaned and subjected to careful inspection before
installation. Finished surfaces shall be smooth and true to
assure proper fit. Galvanizing shall conform to the requirements
of Material Specification 582.

FABRICATION

Fabrication of structural steel shall conform to the requirements
of Section 1.23 of the "Specification for the Design, Fabrication
and Erection of Structural Steel for Buildings (Riveted, Bolted
and Arc-Welded Construction),11 American Institute of Steel
Construction.

Fabrication of structural aluminum shall conform to the
requirements in the Aluminium Construction Manual, IIS pecifications
for Aluminum Structures,1I Section 6 and Section 7, The Aluminum
Association, November 1976.

•

4. ERECTION

The frame of metal structures shall be carried up true and
plumb. Temporary bracing shall be placed wherever necessary to
resist all loads to which the structure may be subjected,
including those applied by the installation and operation of
equipment. Such bracing shall be left in place as long as may be
necessary for safety.

As erection progresses the work shall be securely bolted up, or
welded, to resist all dead load, wind and erection stresses. The
Contractor shall furnish such fitting up bolts, nuts and washers
as may be required •
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No riveting or welding shall be done until as much of the
structure as will be stiffened thereby has been properly aligned.

Rivets driven in the field shall be heated and driven with the
same care as those driven in the shop.

All field welding shall be done in conformance to the requirements
for shop fabrication, except those that expressly apply to shop
conditions only.

Galvanized items shall not be cut, welded or drilled after the
zinc coating is applied.

5. PROTECTIVE COATINGS

Items specified to be galvanized shall be completely fabricated
for field assembly before the application of the zinc coatings.

•

•

Items specified to be painted shall be painted in conformance to
the requirements of Construction Specification 82 for the
specified paint systems.

6. MEASUREMENT AND PAYMENT

The work will not be measured. Payment for furnishing,
fabricating and installing each item of metalwork will be made at
the contract price for that item. Such payment will constitute
full compensation for all labor, materials, equipment and all
other items necessary and incidental to the completion of the
work, including connectors and appurtenances such as rivets,
bolts, nuts, pins, studs, washers, hangers and weld metal.

Compensation for any item of work described in the contract but
not listed in the bid schedule will be included in the payment for
the item of work to which it is made subsidiary. Such items and
the items to which they are made subsidiary are identified in
Section 7 of this specification.
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13. ITEMS OF WORK AND CONSTRUCTION DETAILS - Bulldog' Floodway/Apache
JUnction Outlet

Items of work to be performed in conformance with this specification
and the construction details are:

a. Bid Item 15, Metalwork

(1) This item shall include furnishing, fabricating, and
installing the ladders and wire screens for the weep holes on
the Bulldog Floodway and Apache Junction Outlet, as shown on
drawings.

•

(2) The ladders shall be fabricated of structural steel
conforming to the requirements od ASTM A-36.

(3) Painting shall be in accordance with Construction
Specification 82•

(4) Measurement and payment will include compensation for
Subsidiary Item, Cleaning and Painting•

• 0323T
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82. CLEANING AND PAINTING METALWORK

1. SCOPE

The work shall consist of cleaning metal surfaces and applying
paints and protective coatings.

2. PAINTS

For the purposes of this specification paints shall be designated
by types as defined below:

Type 1 paint shall conform to the requirements of Federal
Specification TT-P-86, Type IV, Red Lead Base Paint.

•

•

Type 2 paint shall conform to the requirements to Federal
Specification TT-P-86, Type II or Type III, Red Lead Base
Pai nt •

Type 3 paint shall conform to the requirements of Federal
Specification TT-P-86, Type I, Red Lead Base Paint.

Type 4 paint shall conform to the requirements of Federal
Specification TT-P-636, Synthetic Primer.

Type 5 paint shall be prepared by mixing aluminum paste
conforming to the requirements of Federal Specification TT-P
320, Type II, Class 2 with phenolic resin spar varnish
conforming to the requirements of Federal Specification TT-V
119 at the rate of two pounds of aluminum paste per gallon of
varnish. The paints shall be mixed at the time of use.

Type 6 paint shall be prepared by mixing aluminum paste
conforming to Federal Specification TT-P-320, Type II, Class
2 with mixing varnish conforming to the requirements of
Federal Specification TT-V-81, Type II, Class B (Class 2) at
the rate of two pounds of aluminum paste per gallon of
varnish. The paint shall be mixed at the time of use.

Type 7 paint shall conform to the requirements of Federal
Specificaition TT-E-489, Alkyd Semi Gloss Enamel •
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Type 8 paint shall conform to the requirements of Federal
Specification TT-E-529, Alkyd Semi Gloss Enamel.

Type 9 paint shall conform to the requirements of Federal
Specification TT-P-64l, Type lor Type II, Zinc Dust-Zinc
Oxi de Primer.

Type 10 paint shall conform to the requirements of Federal
Specification TT-P-641, Type III Zinc Dust-Zinc Oxide Primer.

Type 11 paint shall conform to the requirements of Material
Specification 583. The paint shall be mixed at the time of
use.

Paints of Types 1, 2, 3, 5 and 6 may be thinned with mineral
spi rits as necessary for proper appl i cat i on but the amount of
thinner used shall not exceed one pint per gallon of paint.
Other paints may be thinned in accordance with the
manufacturer's instructions only if such thinning is approved
by the Engineer •

When tinting is required, it shall be accomplished by the
addition of pigment-in-oil tinting colors conforming to the
requirements of Federal Specification TT-P-381.

Mineral spirits shall conform to the requirements of Federal
Specification TT-T-291, Grade 1, Light Thinner.

3. SURFACE PREPARATION

Surfaces to be painted shall be thoroughly cleaned prior to
the application of the paint. For the purposes of this
specification methods of surface preparation shall be
designated as defined below:

Method 1 surface preparation shall consist of the
removal of all grease and oil by means of steam cleaning
or solvent cleaning methods and removal of all dirt,
rust, mill scale and other coatings by means of
sandblasting, grit blasting or pickling. The finished
surface shall uniformly expose the base metal and shall
present an etched, but not polished or peened,
appearance. Not more than 5 percent of the surface may
exhibit very light shadows, light streaks, or slight
discolorations caused by rust stain, mill scale oxides,
or slight, tight residues of paint or coating •
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Method 2 surface preparation shall consist of the
removal of all grease and oil by means of steam cleaning
or solvent cleaning and the removal of all dirt, surface
rust and loose scale by means of wire brushing, flame
cleaning, use of rotary abrading tools or light
sandblasting.

Method 3 surface preparation shall consist of the
treatment of the surface with a dilute acid solution.
The surface shall be thoroughly wetted with a dilute
(about 5 percent strength) phosphoric acid solution.
After the acid has dried, thp- surface shall be
thoroughly rinsed with clear water and allowed to dry.
Dirt, grease and oil shall be removed from the surface
by solvent cleaning prior to the acid treatment.

Cleaning solvent shall be mineral spirits. Cleaning cloths
and solvents shall be discarded before they become
contaminated to the extent that a greasy film would remain on
the surface being cleaned.

The final cleaning and wiping shall be done with clean
solvent and clean cloths. Grit blasting shall be
accomplished using compressed air blast nozzles and grit made
of steel, malleable iron or cast iron crushed shot.
Abrasives used shall have a maximum particle size that will
pass the No. 15 sieve (U.S. Standard) and a minimum size that
will be retained on the No. 50 sieve (U.S. Standard). The
equipment used for sandblasting shall be equipped with
adequate separators and traps to insure that the compressed
air shall be free of detrimental amounts of water and oil.
Blast cleaned surfaces shall be brushed, blown or vacuum
cleaned to remove any trace of blast products or abrasives
prior to painting.

Surfaces that are not to be painted immediately after
cleaning shall be treated with one brush coat of metal
conditioner conforming to the requirements of Military
Specificaiton MIL-M-10578, except that surfaces cleaned by
pickling in phosphoric acid solution shall not require such
treatment.

Surfaces shall be thoroughly dry when paint is applied.

No field coats of paint shall be applied until the prepared
surfaces have been inspected and approved by the Engineer.
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For the purposes of this specification, systems of preparing
and painting metalwork will be designated as defined below:

Paint System A shall consist of the preparation of the
surfaces to be painted by Method 1 and the application
of two priming coats of Type 1 paint and two or more top
coats of Type 5 paint as necessary to provide a total
dry paint film thickness of 6 mils.

Paint System B shall consist of the preparation of the
surfaces to be painted by Method 1 and the application
of one priming coat of Type 1 paint and two top coats of
Type 5 pa i nt.

Paint System C shall consist of the preparation of the
surfaces to be painted by Method 2 and the application
of one priming coat of Type 2, Type 3 or Type 4 paint
and two top coats of Type 6 paint.

Paint System 0 shall consist of the preparation of the
surfaces to be painted by Method 2 and the application
of one priming coat of Type 2 paint and two top coats of
Type 7 paint.

Paint System E shall consist of the preparation of the
surfaces to be painted by Method 2 and the application
of one priming coat of Type 2 paint and two top coats of
Type 8 paint.

Paint System F shall consist of the preparation of the
surfaces to be painted by Method 3 and the application
of two coats of Type 9 paint.

Paint System G shall consist of the preparation of the
surfaces to be painted by Method 3 and the application
of two coats of Type 10 paint.

Paint System H shall consist of the preparation of the
surfaces to be painted by Method 1 and the application
of four or more coats of Type 1 paint as necessary to
provide total dry paint film thickness of 6 mils.
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Paint System I shall consist of the preparation of the
surfaces to be painted by Method 1 and the application
of two or more coats of Type II paint as neccessary to
provide a total dry paint film thickness of at least 16
mils.

PAGES

•

•

5. APPLICATION OF PAINT

Surfaces shall be painted immediately after preparation (or
within two days after preparation and treatment with metal
conditioner) with at least one coat of the type of priming
paint required by the specified paint system. Surfaces not
required to be painted shall be protected against
contamination and damage during the cleaning and painting
operation.

Paints shall be thoroughly mixed at the time of application.

After erection or installation of the metalwork, all damage
to shop applied coats shall be repaired and all bolts, nuts,
welds and field rivet heads shall be cleaned and painted with
one coat of the specified priming paint.

Except on surfaces accessible only to spray equipment,
initial priming coats shall be applied by brush. All other
coats may be applied by brush or spray. Each coat shall be
applied in such a manner as to produce a paint film of
uniform thickness with a rate of coverage within the limits
recommended by the paint manufacturer.

The drying time between coats shall be prescribed by the
manufacturer of the paint but not less than that requi red for
the paint film to dry through. The elapsed time between the
application of the first and second prime coats of Paint
System A shall not exceed 60 hours. In the application of
Paint System I, if, for any reason, the first dries hard
before the second coat is applied or the elapsed time between
coats exceeds 48 hours, the method of application must be
modified in any of the following ways: (1) the first coat
must be wiped down with MIBK with the application of the
second coat following the wipedown by not more than 6 feet;
or (2) the first coat must be lightly brush blasted or given
a fog coat of the paint before application of the full second
coat; or (3) a special bonding additive supplied by the paint
manufacturer must be mixed with the paint applied in the
second coat. .
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The finished surface of each coat shall be free from runs,
drops, ridges, laps or excessive brushmarks and shall present
no variation in color, texture and finish.

The surface of each dried coat shall be cleaned as necessary
before application of the next coat.

Except for Paint System I, the first coat of each two-coat
system shall be tinted for contrast. The first coat of red
lead paint shall be tinted by the addition of 3 ounces per
gallon of 18 black pigment. The first coat of machinery
paint shall be tinted off color with 3 ounces per gallon of a
pigment suitable to the color of the paint.

ATMOSPHERIC CONDITIONS

Paint shall not be applied with the temperature of the item
to be painted or if the surrounding air is less than 50°F.
For Paint System I, the temperature of the coated surface
must be maintained at not less than 50°F for 6 hours after
the application of each coat. Painting shall be done only
when the humidity and temperature of the surrounding air and
the temperature of the metal surfaces are such that
evaporation rather than condensation will result during the
period of time required for application and drying. Surfaces
protected from adverse atmospheric conditions by special
cover, heating or ventilation shall remain so protected until
the paint is dry.

TESTS

Acceptance of dry paint film thickness for Paint Systems A,
H, and I will be based on the measurement of paint film
thickness by means of an Elcometer or other suitable dry film
thickness gauge.

•

8. PAYMENT

Compensation for any item of work described in the contract
but not listed in the bid schedule will be included in the
payment for the item of work to which it is made
subsidiary. Such items and the items to which they are made
subsidiary are identified in Section 9 of this specification •
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9. ITEMS, OF WORK AND CONSTRUCTION DETAILS - Bulldog Floodway/Apache
.lJnction Outlet

Items of work to be performed in conformance with this specification
and the construction details are:

Sudsidiary Item, Cleaning and Painting

(1) This item shall consist of cleaning and painting the ladders and
the identification sign.

•

(2) In Section 4, Paint Systems:

(a) Paint system B shall apply for the ladders.

(b) Paint System E (except that Type 4 paint shall be used in
place of Type 1 paint for the priming coat) shall be apply to
the Identification Sign. The two topcoats of paint on the
identification sign shall be white and the letters painted
with a dark green enamel.

(c) No separate payment will be made for cleaning and painting,
Compensation for this work will be included in Bid Items 15
and 17.

• 0323T
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The work shall consist of furnishing and installing farm field
fences, including gates and fittings.

2. MATERIALS

Materials for farm field fences shall conform to the requirements
of Material Specification 591. All wooden posts shall be of the
same spec i es •

3. SETTING POSTS

Concrete or wood posts shall set in holes and backfilled with
earth except where otherwise specified. Steel posts shall be
driven unless otherwise specified.

Posts holes shall be at least 6 inches larger than the diameter or
side dimension of the posts.

Earth backfill around posts shall be thoroughly tamped in layers
not thicker than 4 inches and shall completely fill the post hole
up to the ground surface. Concrete backfill around posts shall be
rodded into place in layers not thicker than 12 inches and shall
completely fill the post hole up to the ground surface. Backfill,
either earth or concrete, shall be crowned up around posts at the
ground surface.

No stress shall be applied to posts set in concrete until at least
24 hours after the concrete has set.

4. CORNER ASSEMBLY

Unless otherwise specified, corner assemblies shall be installed
at all points where the fence alignment ~hanges 15 degrees or
more.

5. END PANELS

End panels shall be built at gates and fence ends •
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92-2
6. PULL POST ASSEMBLY

Pull post assemblies shall be installed at the following
locations:

a. In straight fence sections, at intervals of no more than 660
feet.

b. At any point where the vertical angle described by two
adjacent reaches of wire is upward and exceeds 10 degrees
(except as provided in Section 9 of this specification).

c. At the beginning and end of each curve.

7. ATTACHING FENCING TO POSTS

•

•

The fencing shall be stretched and attached to posts as follows:

a. The fencing shall be placed on the side of the post opposite
the area being protected, except on curves.

b. The fencing shall be placed on the outside of curves •

c. The fencing shall be fastened to each end post, corner post
and pull post by wrapping each horizontal strand around the
post and tying it back on itself with not less than three
tightly wound wraps.

d. The fencing shall be fastened to wooden line posts by means
of st?ples. Woven wire fencing shall be attached at
alternate horizontal strands. Each strand of barbed wire
shall be attached to each post. Staples shall be driven
diagonally with the grain of the wood and at a slight
downward angle and shall not be driven so tightly as to bind
the wire against the post.

e. The fencing shall be fastened to steel or concrete line posts
with either two turns of 14 gauge galvanized steel or iron
wire or the post manufacturer1s special wire fasteners.

f •. Wire shall be spliced by means of a Western Union splice or
by suitable splice sleeves applied with a tool designed for
the purpose. The Western Union splice shall have not less
than 8 wraps of each end about the other. All wraps shall be
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tightly wound and closely spaced. Splices made with splice
sleeves shall have a tensile strength no less than 80 percent
of the strength of the wire.

8. STAYS

Stays shall be attached to the fencing in a manner to insure
maintenance of the proper spacing of the fence wire strands •

. 9. CROSSINGS AT DEPRESSIONS AND WATERCOURSES

Where fencing is installed parallel to the ground surface, the
line posts subject to upward pull shall be anchored by means of
extra embedment or by special anchors as detailed on the drawings.

a. If the fence wire is installed parallel to the ground
surface, the line posts subject to upward pull shall be
anchored by means of extra embedment or by special anchors as
detailed on the drawings.

•
b. If the wire fence is installed with the top wire straight and

parallel to the ground surface on either side of the
depression, extra length posts shall be used to allow normal
post embedment. Unless otherwise specified, excess space
between the bottom of the fence and the ground shall be
closed with extra strands of barbed wire.

•

10. MEASUREMENT AND PAYMENT

The length of each type and kind of fence will be measured to the
nearest foot along the profile of the fence, including gate
openings. Payment for each type and kind of fence will be made at
the contract unit price for that type and kind of fence. Such
payment will constitute full compensation for all labor,
materials, equipment and all other items necessary and incidental
to the performance of the work including fabricating and
installing gates.

Compensation for any item of work described in the contract but
not listed in the bid schedule will be included in the payment for
the item of work to which it is made subsidiary. Such items and
the items to which they are made subsidiary are identified in
Section 11 of this specification •
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11. ITEMS OF WORK AND CONSTRUCTION DETAILS - Bulldog Floodway/Apache
.lJnction Outlet

Items of work to be performed in conformance with this specification
and the construction details are:

a. Bid Item 16, Fence

(1) This item shall consist of furnishing and installing barbed
wire fence, including gates, post anchors and appurtenances
as shown on the drawings and staked in the field. This item
includes replacement fence where designated.

(2) The barbed wire shall be Type I, with two strands of 12 1/2
gauge line wires and 14 gauge barbs spaced on approximately
5-inch centers in accordance with Material Specification 591
and Federal Specification RR-F-221-1. The zinc coating on
the barbed wire shall be a minimum weight of 0.3 oz. per
square foot •

(3) Gates, corners, pull and end post assemblies shall be as
shown on the draw~ngs. Line posts shall be Type 1, Style 1,
painted in accordance with Material Specification 591 and
Federal Specification RR-F-221/3.

(4) Chains shall be welded, case hardened straight link pattern
of 5/16 inch stock diameter, 18 inches long. Padlocks will
be furnished by the Flood Control District of Maricopa County
so as to provide continuity witn existing security measures.

(5) Measurement and payment will include compensation for
SUbsidiary Item, Concrete, Class 2500•

• U&&I'lD.:.. u.....,

ITAHDARD FORM. (REY.1H')"",11lH~ GSA
PAR (.. C'''J 0.112



•
CONTINUATION SHEET

1. SCOPE

REFERENCE NO. o~ DOCUMENT BEINe;; CONTINUED

BULLDOG FLOODWAYjAPACHE JUNCTION OUTLET

93. IDENTIFICATION MARKERS OR PLAQUES

IPAGE OF

I PAGES

•

•

The work shall consist of furnishing and installing identification
markers or plaques at the designated locations.

2. MATERIALS

The markers or plaques shall be constructed of the specified
materials, and shall meet all requirements for lettering,
painting, finishing, and related items as shown on the drawings or
as specified in Section 6 of this specification.

3. CONSTRUCTION METHODS

The markers or plaques shall be installed at locations and in the
manner or condition specified •

4. MONUMENTS

Unless otherwise specified the markers or plaques shall be mounted
on concrete monuments or on existing structures. The monuments
shall be of the type, kind, and size and located as specified.

5. MEASUREMENT AND PAYMENT

For items of work for which specific unit prices are established
in the contract, payment for each type, kind, and size of marker
or plaque complete in place, will be made at the contract unit
price for that type, kind, and size.

For items of work for which specific lump prices are established
in the contract, payment for identification markers or plaques
will be made at the contract lump sum price.

Such payment will constitute full compensation for all labor,
equipment, tools, and all other items necessary and incidental to

Compensation for any item of work described in the contract but
not listed in the bid schedule will be included in the payment for
the item of work to which it is made subsidiary. Such items and
the items to which they are made subsidiary ar.e identified in
Section 6 of this specification •
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6. ITEMS OF WORK AND CONSTRUCTION DETAILS - Bulldog Floodway/Apache
.lJnction Outlet

Items of work to be performed in conformance with this specification
and the construction details are:

•

•

a. Bid Item 17, Identification Sign

(1) This item shall consist of the fabrication, painting and
installation of the identification signs as shown on the
drawings.

(2) Materials shall conform to the requirements of Material
Specification 581.

(3) Measurement and payment will include compensation for
SUbsidiary Item, Cleaning and Painting as applicable.

.tl&&IIL .........



•
REFERENCE NO. OF DOCUMENT BEIN(i CONTINUED

CONTINUATION SHEET

BULLDOG FLOODWAY/APACHE JUNCTION OUTLET

401 SURVEYS

1. SCOPE

PA(iE OF

I PAGES

•

•

This work shall consist of performing all surveys required for
construction layout and quantity measurements, including the furnishing of
equipment and materials.

2. EQUIPMENT AND MATERIALS

Equipment for surveys shall be of sufficient quality and condition to
provide the accuracy required. Equipment shall be in good condition and
in proper adjustment at all times.

Materials shall include all stakes, spikes, steel pins, tools and other
accessories as may be required in laying out any part of the work from the
primary control points established by the Government.

3. QUALITY OF WORK

Surveys shall be certified by a Registered Land Surveyor and shall be
performed to a degree of accuracy and detail compatible with location and
position data, work tolerances, and measurement units for payment
specified in the drawing and specifications and in accordance with good
engineering practices.

All work shall be performed in a workmanlike manner. Notes, sketches, and
other data shall be complete, recorded neatly, and organized in a manner
that will allow reproduction of copies and incorporation in reports with a
minimum of editing and revision.

Bench level traverses shall be of such precision that the error of closure
(in feet) shall not exceed plus or minus 0.1 times the square root of the
length of the traverse (in miles). The elevations of points on profiles
and cross sections shall be determined and recorded to the nearest 0.1
foot.

Transit traverses shall be of such preclslon that: (1) the linear error
of closure shall not exceed one in 3,000 and (2) the angular error of
closure shall not exceed one minute times the square root of the number of
stations •
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Surveys will be reviewed periodically and be subject to random spot checks
by the Government to assure that quality is being maintained.

4. PRIMARY CONTROL

The primary control required to establish the lines and grades needed for
construction will be furnished by the Government. The control will
consist of bench marks and reference points set at approximately 500-foot
intervals.

In case of damage to or destruction of any of the Government's primary
control points by the Contractor's forces they will be replaced by the
Government at the Contractor's expense. The actual cost to the Government of
replacing primary control points will be deducted from the payments due to
the Contractor.

•

•

5•

•

Complete information concerning the primary control system will be provided
to the Contractor immediately following the receipt of the notice to proceed.

CONSTRUCTION SURVEYS AND MEASUREMENTS

Primary control points and bench marks shall be used as the origin of surveys
needed to establish lines and grades for construction.

All survey data shall be recorded in bound field notebooks furnished by the
Government with consecutively numbered pages. These books shall be turned
over to and become the property of the Government upon completion of the
work, prior to the preparation of the final pay estimate. All entries shall
be legible and follow the format specified in Section 9. The bound field
notebooks shall be available at all times during the progress of the work for
examination and use by the Government.

Where pay limits are specified, sufficient cross sections shall be taken to
verify and document that the works have been completed in accordance with the
plans and specifications. Maximum spacing of cross sections for quantity
computations shall vary from 200 feet in areas of even topography to 25 feet
or less in areas of uneven topography (influenced by hills, washes, ridges,
etc.). The surveyor shall submit a list of stations for cross sections to
the Government Representative for review and approval.

Surveys (including cross sections) and measurements shall be taken prior to
and after construction at each location for each bid item that requires
measurement. Sufficient surveys and measurements shall be performed to
document the monthly pay estimates. All cross sections are to be taken at
the same stations as the original surveys •
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Survey information needed for "AS-BUILT" construction drawings and monthly
pay estimates and progress reports will be kept current as work progresses
and will. be made available to the Government by the 25th of each month.

6. STAKING

The location and marking of all stakes shall be as specified in Section 9 and
as follows:

a: Clearing and grubbing - The boundary of the clearing and grubbing areas
shall be staked or flagged at 30G-foot intervals, or less if needed to
clearly mark the work to be done.

b. Excavation - Cut stakes shall be placed on the centerline and the
intersection of the side slopes and natural ground line. All stakes
shall have the required cut, distance, slope, and stationing, plus
offset reference stakes.

c. Earth Fill - Fill stakes shall be placed at the toe of the slope and
shall have the required fill, distance, slope and stationing, plus
offset reference stakes •• d. Structures - Centerline stakes for location and alignment and elevation
offset reference stakes and hubs for apron, sidewalls and upstream
headwa 11 •

•

Cut and fill stakes shall be placed at full stations, breaks in the original
ground surface and at other intermediate stations as necessary to insure
accurate determination of payment quantities.

Stakes and cross sections shall be at right angles to the centerline. Rod
and chain readings shall be taken at all breaks in topography for the full
extent of the cross section. Chain distances shall be taken horizontally and
rod readings shall be taken vertically and shall be recorded to the nearest
0.1 foot, except that subgrade for structures shall be to the nearest 0.01
font.

7. AS -BUILT

Cross sections shall be taken on all earth fill and excavation areas before
construction begins, after excavation and in advance of placing any earth
fi 11 •

Final cross sections of excavation and earth fill shall be taken after finish
operations are completed to determine compliance •
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Payment ,will be made as the work proceeds, after presentation of invoices by
the contractor showing his surveying costs and evidence of the charges for
suppliers, and for subcontractors, for the survey work performed by them. If
the total of such payments is less than the contract lump sum for surveys,
the unpaid balance will be included in the final contract payment. Total
payment will be the lump sum contract price for surveys, regardless of actual
cost to the contractor.

Payment will not be made under this item for the purchase cost of materials
and equipment having residual value, the purchase costs of operating
supplies, or for other survey type work such as grade checking which shall be
included in the prices bid for the items of work for which such surveys are
requi red.

Payment of the lump sum contract price for surveys will constitute full
compensation for all labor, materials, equipment, and all other items
necessary and incidental to completion of the work.

Compensation for any item of work described in the contract but not listed in
the bid schedule will be included in the payment for the item or work to
which it is made subsidiary. Such items and the items to which they are made
subsidiary are identified in Section 9 of this specification •
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9. ITEMS OF WORK AND CONSTRUCTION DETAILS - Bulldog Floodway/Apache
Junction Outlet

Items of work to be performed in conformance with this specification
and the construction details are:

a. Bid Item 18, Surveys

(1) This item shall consist of furnishing personnel, equipment,
materials and performing surveys required for:

(a) Construction layout

(b) Computation of quantities

•

•

(c) "As-Built" construction drawings

(2) The Contractor shall provide the Contracting Officer a statement
of qualifications, including specific experience of each of the
survey personnel assigned to the job.

(3) The Contractor shall provide the Contracting Officer a schedule of
surveys to be performed each month.

(4) In Section 5, Construction Survey and Measurements, all entries in
the bound field notebook shall follow the format shown on pages
2-40 and 2-42 of the Soil Conservation Service National
Engineering Handbook, Section 19.

(5) In Section 6, Staking the location and marking of stakes shall
follow the format shown on pages 2-13, 2-15, 2-17 and 2-20 of the
Soil Conservation National Engineering Handbook, Section 19.

(6) Payment will be in accordance with Section 8•
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...~ MATERIAL SPECIFICATION

521. AGGREGATES FOR DRAINFILL AND FILTERS

1. SCOPE

This specification covers the quality of mineral aggregates for
the construction of drainfill and filters.

2. QUALITY

Drainfill and filter aggregates shall be sand, gravel or crushed
stone or mixtures thereof. They shall be composed of clean, hard,
durable mineral particles free from organic matter, clayballs,
soft particles or other substances that would interfere with their
free-draining properties.

•
3.

Aggregates of crushed limestone shall be thoroughly washed and
screened. Coarse aggregate containing crushed limestone shall
have not more than 3 percent by weight of particles finer than the
No.4 sieve. Crushed limestone shall not be used for fine
aggregates except in combination with other materials such that
not more than 5 percent of the portion finer than the No.4 sieve
shall be crushed limestone •

Aggregates shall be tested for soundness according to ASTM Method
C 88, and shall have a weighted average loss in five cycles of not
more than 12 percent when sodium sulfate is used or 18 percent
when magnesium sulfate is used.

GRADING

Drainfill and filter aggregates shall conform to the specified
grading limits after being placed in the work, and after being
compacted if compaction is specified. Grading shall be determined
by ASTM Method C 136, but the percentage of material finer than a
No. 200 sieve shall be not more than 5 percent when determined by
ASTM Method C 117.

•

4. STORING AND HANDLING

Drainfill and filter aggregates shall be stored and handled by
methods that prevent segregation of particle sizes or
contaminating mixing with other materials •
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522.

1. SCOPE

MATERIAL SPECIFICATION

AGGREGATE FOR PORTLAND CEMENT CONCRETE

This specification covers the quality of fine aggregate and coarse
aggregate for use in the manufacture of portland cement concrete.

2. QUAL ITY

•

•

3.

Aggregate shall conform to the requirements of ASTM Specification
C-33 for the specified sizes. Aggregates that fail to meet any
requirement may be accepted only when: (1) the specified
alternate conditions of acceptance can be proved prior to the use
of the aggregates on the job and within a period of time such that
no work under the contract will be delayed by the requirements of
such proof; or, (2) the specification for concrete expressly
contains a provision of special mix requirements to compensate for
the effects of the deficiencies.

REACTIVITY WITH ALKALIES

The potential reactivity of aggregates with the alkalies in cement
shall be evaluated by petrographic examination and, where
applicable, the chemical method of test, ASTM Designation C 289,
or by the results of previous tests or service records of concrete
made from similar aggregates from the same source. The standards
for evaluating potential reactivity shall be as described in ASTM
Specification C 33, Appendix Al.

Aggregates indicated by any of the above to be potentially
reactive shall not be used, except under one of the following
condit ions:

a. Applicable test results of mortar bar tests, made according
to ASTM Method C 227, are available which indicate an
expansion of less than 0.10 percent at six months in mortar
bars made with cement containing not less than 0.8 percent
alkalies expressed as sodium oxide; or

b.Concrete made from similar aggregates from the same source
has been demonstrated to be sound after 3 years or more of
service under conditions of exposure to moisture and weather

•
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similar to those anticipated for the concrete under these
speci fi cat ions.

,Aggregates indicated to be potentially reactive, but within
acceptable limits as determined by mortar bar test results or
service records, shall be used only with "low alkali" cement,
containing less than 0.60 percent alkalies expressed as sodium
oxide.

4. STORING AND HANDLING

Aggregate of each class and size shall be stored and handled by
methods th~t prevent segregation of particles sizes or
contamination by intermixing with other materials •

•
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MATERIAL SPECIFICATION

523. ROCK FOR RIPRAP

1. SCOPE

This specification covers the quality of rock to be used in the
construction of rock riprap.

2. QUALITY

Individual rock fragments shall be dense, sound and free from
cracks, seams and other defects conducive to accelerated
weathering. The rock fragments shall be angular to sub rounded in
shape. The least dimension of an individual rock fragment shall
be not less than one-third the greatest dimension of the fragment.

Except as provided below, the rock shall have the following
properties:

a. Bulk specific gravity (saturated surface-dry basis) not less
than 2.5 •

b. Absorption' not more than 2 percent.

c. Soundness: Weight loss in 5 cycles not more than 10 percent
when sodium sulfate is used or 15 percent when magnesium
sulfate is used.

The bulk specific gravity and absorption shall be determined by
ASTM Method C 127. The test for soundness shall be performed by
ASTM Method C 88 for coarse aggregate modified as follows:

The test sample shall not be separated into fractions. It shall
consist of 5000 ± 300 grams or rock fragments, reasonably uniform
in size and shape and weighing approximately 100 grams each,
obtained by breaking the rock and selecting fragments of the
required size.

After the sample has been dried, following completion of the final
test cycle and washing to remove the sodium sulfate or magnesium
sulfate, the loss of weight shall be determined by subtracting
from the original weight of the sample the final weight of all
fragments which have not broken into three or more pieces •

c
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The report shall show the percentage loss of weight and the
results of the qaulitative examination.

Rock that fails to meet the requirements stated in a, b, and c
above, may be accepted only if similar rock from the same source
has been demonstrated to be sound after 5 years or more of service
under conditions of weather, wetting and drying, and erosive
forces similar to those anticipated for the rock to be installed
under this specification.

3. GRADING

The rock shall conform to the specified grading limits after it
has been placed in the riprap •

•
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1. SCOPE

MATERIAL SPECIFICATION

531. PORTLAND CEMENT

·This specification covers the quality of portland cements.

2. QUAL ITV

Portland cement shall conform to the requirements of ASTM
Specification C 150 for the specified types of cement, except
that, when Type I portland cement is specified, Type IS portland
blast-furnace slag cement or Type IP portland-pozzolan cement
conforming to the requirements of ASTM Specification C 595 may be
used unless prohibited in the specifications.

If air-entraining cement is to be used, the Contractor shall
furnish the manufacturer's written statement giving the source,
amount and brand name of the air-entraining addition.

•

•

3. STORAGE AT THE CONSTRUCTION SITE

Cement shall be stored in such a manner as to be protected from
weather, dampness or other destructive agencies. Cement that is
partially hydrated or otherwise damaged will be rejected •

•
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MATERIAL SPECIFICATION

532. AIR-ENTRAINING ADMIXTURES
(FOR CONCRETE)

1. SCOPE

This specification covers the quality of air-entraining admixtures
for concrete •

. 2. QUALITY

Air-entraini~g admixtures shall conform to the requirements of
ASTM Specification C 260, except that the relative durability
factor in the freezing and thawing test shall be not less than 95 •

•

•
•
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MATERIAL SPECIFICATION

----------------------------------•
533.

1. SCOPE

WATER-REDUCING AND SET-RETARDING ADMIXTURES
FOR PORTLAND CEMENT CONCRETE

This specification covers the quality of water-reducing and set
retarding admixtures for portland cement concrete.

2. QUALITY

Water-reducing and set-retarding admixtures shall conform to the
requirements of ASTM Specification C 494, except that resistance
to freezing and thawing shall be determined in all cases, and the
minimum relative durability factor shall be 95.

3. TYPES

Admixtures shall be Type A, Water-Reducing or Type 0, Water
Reducing and Retarding, as defined in ASTM Specification C 494.

4.

•

•
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PERFORMANCE IN THE JOB MIX

When added in the manner and amount recommended by the
manufacturer to the concrete used on the job, with no change in
the cement content or proportions of the aggregates, admixtures
shall have the following effects:

Type A or Type 0: The water content at the required slump shall
be at least 5 percent less with the admixture than without. The
air content shall remain within the range specified, but shall not
exceed 8 percent in any case.

Type D: The time of initial setting, determined as prescribed in
ASTM C 494, shall be from 1 to 3 hours longer with the admixture
t han wi tho ut •

c
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1. SCOPE

534.

MATERIAL SPECIFICATION

CURING COMPOUND (FUR CONCRETE)

PAGES

This specification covers the quality of liquid membranp-forming
compounds suitable for spraying on concrete surfaces to retard the
loss of water during the curing process.

2. QUALITY

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

Unless otherwise specified the compound shall be Type 2.

•

•

3. DELIVERY AND STORAGE

All curing compound shall be delivered to the site of the work in
the original container bearing the name of the manufacturer and
the brand name. The compound shall be stored in a manner to
prevent damage to the containers and to protect water-emulsion
types from freezing •
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1. SCOPE

535.

MATER IAL. SPEC IF ICATI ON

PREFORMED EXPANSION JOINT FILLER

•

•

This specification covers the quality of preformed expansion joint
fillers for concrete.

2. QUALITY

Preformed expansion joint filler shall conform to the requirements
of ASTM Specification D 1752, Type I, Type II or Type III, unless
bituminous type is specified. Bituminous type preformed expansion
joint filler shall conform to the requirements of ASTM
Specification D 994, or D 1751 •
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MATERIAL SPECIFICATION

SEALING COMPOUND FOR JOINTS IN CONCRETE AND CONCRETE PIPE

1. SCOPE

This specification covers the quality of sealing compound for filling
joints in concrete pipe and concrete structures.

2. TYPE

The compound shall be a cold-application mastic. single component or
multipe component type.

The single component type shall be a ready-mixed nondrying compound
furnished in troweling consistency or in preformed rope or strip
form.

•

•

3.

The multiple component type shall be composed of two or more
substances that are to be mixed prior to application.

QUAL lTY

Sealing compound snall conform to the requirements of one of the
following specifications:

ASTM Specification D 1850; Concrete Joint Sealer. Cold
Application Type. Penetration. determined as specified in ASTM
D 1850. shall be not greater than 120.

Federal Specification SS-S-210A; Sealing Compound. Preformed
Plastic. for Expansion Joints and Pipe Joints.

ASTM Specifcation D-1190 concrete joint sealer. hot poured
elastic type.

Federal Specification TT-S-227; Sealing Compound; Rubber Base.
Two Component (for Caulking. Sealing .and Glazing in Building
Construction). Type II.

The compound shall be capable of being applied at a temperature of
70°F and shall be of such nature that it will adhere to dry. dust
free concrete when applied either directly or over a suitable
primer. After curing it shall be a resilient. adhesive material that
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is capable of filling joints and firm enough to prevent the entry of
subsequently placed concrete or of earth during the bedding,
cradling, or backfilling operations.

4. COMPOSITION AND PROPERTIES

The compound, if used for pipe having rubber gaskets, shall have a
composition such that it will not cause deterioration of the rubber
gaskets •

•

•
•
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537. NON-METALLIC WATERSTOPS

1• SCOPE

This specification covers non-metallic waterstops for use in
joints of concrete structures.

2. CLASSIFICATION

a. Classes. Non-metallic waterstops shall be of the following
classes, as specified:

Class I shall be made of either natural or synthetic rubber.

•

•

Class II shall be made of vinyl chloride polymer or
copolymer.

b. Types. Non-metallic waterstops may be either split or solid
and shall conform to the following types, as specified (see
Figure 1):

Type A sha 11 hve ri bbed anchor fl anges and a smooth web.
Flanges may be of uniform thickness or may have either a
converging or a diverging taper toward the edges.

Type B shall have ribbed anchor flanges and a smooth web
containing a hollow tubular center bulb having: (1) a wall
thiEkness equal to at least one-half the web thickness and
(2) the inside diameter (D) specified in the contract.
Flanges may be of uniform thickness or may have either a
converging or a diverging taper toward the edges.

Type C shall have a single, circular, bulb-type anchor flangp
at each edge and a smooth web.

Type 0 shall have a single, circular, bulb-type anchor flange
at each edge and a smooth web containing a hollow tubular
center bulb having: (1) a wall thickness equal to at least
one-half the thickness of the web and (2) the inside diameter
(D) specified in the contract.
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Type E shall have ribbed anchor flanges and a we~ molded or
extruded in the form of a round or U-shaped bulb"of the
dimensions specified in the contract. The web bulb shall be
connected at the open end of the "U II by a thin membrane
(having a thickness of not less than 1/64-inch or more than
1/5 the web thickness) designed to: (1) prevent infiltration
of wet concrete into the bulb and (2) tear when expansion of
the joint occurs. Flanges may be of uniform thickness or may
have either a converging or a diverging taper toward the
edges. Auxiliary positioning or nailing flanges may be
provided so long as they do not interfere with the
functioning of the web bulb.

• c.

Type F shall have ribbed anchor flanges with at least two
extra heavy ribs (designed to resist displacement of the
waterstop during placement of concrete) on each flange and a
smooth web having a positioning or nailing flange attached at
the center.

Type G shall be of special design conforming to the details
shown on the drawings •

Sizes. Waterstops of Types A through F shall be of the sizes
listed herein, as specified (see Table 1). Type G waterstops
shall have the dimensions shown on the drawings.

•

3. PHYSICAL REQUIREMENTS

The extruded or molded materials shall exhibit the properties
specified herein when tested by the methods specified in Section 4
of this specification.

a. Class I Waterstops

(1) The hardness (Shore A durometer) shall be not less than
60.

(2 ) The specific gravity shall be not more than 1.2.

(3 ) The tensile strength shall be not less than 2500 pounds
per square inch.

(4 ) The ult imate elongation shall be not less than 450
percent •
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•

•

(5) The compression set shall be not more than 30 percent.

(6) The water absorption (by weight) shall be not more than
5 percent.

(7) The decrease in tensile strength and ultimate elongation
after aging shall be not more than 20 percent.

(8) There sholl be no sign of failure due to brittleness at
a temperature of minus 35°F.

b. Class II Waterstops

(1) The hardness (Shore A durometer) shall be not less than
60.

(2) The specific gravity shall be not more than 1.4.

(3) The tensile strength shall be not less than 1400 pounds
per square inch •

(4) The ultimate elongation of the web shall be not less
than 280 percent and that of the flanges shall be not
less than 200 percent.

(5) The water absorption (by weight) shall be not more than
one percent.

(6) There shall be no sign of failure due to flange
brittleness at a tempeature of OaF nor of web
brittleness at a temperature of minus 35°F.

(7) The decrease in either tensile strength or ultimate
elongation after accelerated extraction shall be not
greater than 15 percent.

(8) As a result of the effects of alkalies:

(a) After immersion for 7 days, the sample shall
exhibit no loss of weight and not more than 0.25 percent
increase in weight, and the hardness (Shore A) of the
treated sample shall differ from that of the untreated
sample by not more than plus 5 points or minus 5 points •

-
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(b) After immersion for 30 days, the sample shall
exhibit no loss of weight and not more than 0.40 percent
increase in weight, and the dimensions of the treated
sample shall not differ from those of the untreated
sample by more than one percent.

PAGES

4. TEST METHODS

Testing shall be done by the methods cited herein. All cited test
methods are included in Federal Test Method Standard No. 601.

Ultimate elongation shall be determined by Method 4121.

Compression set shall be determined by Method 3311.

Water absorption shall be determined by Method 6631.

Hardness shall be determined by Method 3021.

Specific gravity shall be determined by Method 14011.

Tensile strength shall be determined by Method 4111.

Tensile strength and ultimate elongation after aging shall be
determined by Method 7111.

h. Brittleness shall be determined by Method 5311.

a.

b.

c.

d.

e.

f •

• g.

i. Accelerated extraction shall be accomplished by Method 6111
under the following conditions:

(1) Samples shall be not less than 1/16-inch nor more than
lIB-inch in thickness;

(2) The immersion medium shall be a solution made by
dissolving 5 grams of chemically pure sodium hydroxide
and 5 grams of chemically pure potassium hydroxide in
one liter of distilled water;

(3) The samples shall be immersed in the medium for 14 days
at a temperature of 145° ± 5°F;

•

(4) During the immersion period, air shall be gently bubbled
through the medium from a l/4-inch glass tube at a rate
of about one bubble per second;
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(5 )

(6 )

.
Fresh medium shall be substituted every day;

Samples need not be dipped in acetone.

•

•

5.

6.

j. The effects of alkalies shall be determined by Method 6251
under the following conditions:

(1) Sample shall be not more than 1/4-inch in thickness;

(2) The immersion medium shall be as described in (i),
above;

(3) Fresh medium shall be substituted every 7 days.

(4) The samples shall be immersed in the medium for a period
of 30 days;

(5) Samples need not be dipped in acetone.

CONDITION

Waterstops shall be extruded or molded in such a manner that the
material is dense and homogeneous throughout and free from voids,
tears, thins, indentations, or other imperfections. Unless
otherwise specified, waterstops shall be symmetrical in shape and
uniform in dimensions and shall be furnished in continuous strips
at least 50 feet long. Factory splices shall have a tensile
strength equal to at least one-half that of the unspliced Section.

PACKAGING AND STORING

Waterstops shall be packaged and stored by methods that will
protect them from prolonged exposure to direct sunlight or
excess i ve heat •

~~ .. -
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TABLE 1. SIZES OF WATERSTOPS
Si ze Web Thickness (T) Width (W)

Designation (I nches (I nches)

1 1/16 5 1/4
2 3/32 3 3/4
3 3/32 4
4 3/32 5 1/4
5 3/32 6
6 1/8 4
7 1/8 5 1/4
B 1/8 6
9 5/32 4
10 5/32 4 1/2
11 5/32 9
12 3/16 4
13 3/16 5
14 3/16 6
15 3/16 9
16 1/4 6

17 1/4 9

• 18 3/8 5
19 3/8 6
20 3/8 9
21 1/2 6
22 1/2 9
23 1/2 12

•
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~FVIOUS EDITION USABLE

36·109 STANDARD FORM 36IREV.1o-83)
PrescrIbed by GSA
_a_ ...... r"," c. 1'1



•

•

•

CONTINUATION SHEET

IMEFERENCE NO. OF DOCUMENT BEING CONTINUED

. 537-7

FIGURE 1

TYPES OF NON-METALLIC WATERSTOPS
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1. SCOPE

539. STEEL REINFORCEMENT (FOR CONCRETE)

•

•

This specification covers the quality of steel reinforcement for
reinforced concrete.

2. QUALITY

All reinforcement shall be free from rust, oil grease, paint or
other deleterious matter.

Steel bars for concrete reinforcement requiring bends shall be
deformed billet-steel bars conforming to ASTM Specification A 615,
Grade 40 or Grade 60.

Straight steel bars shall be deformed bars conforming to one of
the following specifications:

Deformed Billet-Steel Bars for Concrete Reinforcement (Grade
40 or Grade 60) - ASTM Designation A 615.

Rail-Steel Deformed Bars for Concrete Reinforcement (Grade 50
or Grade 60) - ASTM Designation A 616.

Axle-Steel Deformed Bars for Concrete Reinforcement (Grade 40
or Grade 60) - ASTM Designation A 617.

Fabricated steel bar mats shall conform to the requirements of
ASTM Specification A 184.

Welded steel wire fabric reinforcement shall conform to the
requirements of ASTM Specification A 185.

Welded deformed steel wire fabric for concrete reinforcement shall
conform to the requirements of ASTM Specification A 497.

Cold-drawn steel wire reinforcement shall conform to the
requirements of ASTM Specification A 82.

NSN 7&40-01.152·8067
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.
Deformed steel wire for concrete reinforcement shall conform to
the requirements of ASTM Specification A 496.

3. .DIMENSIONS OF WELDED WIRE FABRIC

Gauges, spacing and arrangement of wires in welded steel wire
fabric shall be as defined in ACI Standard 315 of the American
Concrete Institute for the specified style designations.

4. STORAGE

Steel reinforcement stored at the site of the work shall be stored
above the ground surface on platforms, skids or other supports and
shall be protected from mechanical injury and corrosion •

-
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581. METAL

1. SCOPE

This specification covers the quality of steel and aluminum alloys.

2. STRUCTURAL STEEL

Structural steel shall conform to the requirements of ASTM
Specification A 36.

High-strength low-alloy structural steel shall conform to ASTM
Specification A 242 or A 588.

Carbon steel plates of structural quality to be bent or formed cold
shall conform to ASTM Specification A 283, Grade C.

•
Carbon steel sheets of structrual quality shall conform to ASTM
Specification A 570, Grade D or A 611, Grade D•

Carbon steel strip of structural quality shall conform to ASTM
Specification A 570, Grade C.

3. COMMERCIAL OR MERCHANT QUALITY STEEL

Commercial or merchant quality steel shall conform to the
requirements of the applicable ASTM specifications lsited below:

Product

Carbon steel bars

ASTM Specification

A 575, Grade M1015 to
Grade M1031

Carbon steel sheets A 569

Carbon steel strip

Zinc-coated carbon steel sheets

A 569

A 526

4. ALUMINUM ALLOY

•
Aluminum alloy products shall conform to the requirements of the
applicable ASTM specifications listed below. Unless otherwise
specified, alloy 6061-T6 shall be used •

36·109NSN 7540-0: -, 52-8067
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Product

Standard structural shape

ASTM Specification

B 308

•

Extruded structural pipe and tube B 429

Extruded bars, rods, shapes and tube B 221

Drawn seamless tubes B 210

Rolled or cold-finished bars, rods and wire B 211

Sheet and plate B 209

5. BOLTS

Steel bolts shall conform to the requirements of ASTM Specification A
307. If high-strenght bolts are specified they shall conform to the
requirements of ASTM Specification A 32S.

When galvanized or zinc-coated bolts are specified, the zinc coating
shall conform to the requirements of ASTM Specification A lS3; except
that bolts 1/2 inch or less in diameter may be coated with
electrodeposited zinc or cadmium coating conforming to the
requirements of ASTM Specification A 164, Type RS, or ASTM
Specification A l6S, Type TS, unless otherwise specified.

6. RIVETS

Unless otherwise specified, steel rivets shall conform to the
requirements of ASTM Specification A S02, Grade 1. Unless otherwise
specified, aluminum alloy rivets shall be Alloy 606-T6 conforming to
the requirements of ASTM Specification B 316.

•

7. WELDING ELECTRODES

Steel welding electrodes shall conform to, the requirements of
American Welding Society specification AWS AS.l. "Specification for
Mild Steel Covered Arc-Welding Electrodes," except that they shall be
uniformly and heavily coated (not washed) and shall be of such a
nature that the coating will not chip or peel while being used with
the maximum amperage specified by the manufacturer.

Aluminum welding electrodes shall conform to the requirements of
American Welding Society specification AWS AS.10, "Specification for
Aluminum and Aluminum-Alloy Welding Rods and Bar~ Electrodes."
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MATERIAL SPECIFICATION

582. GALVANIZING

1. SCOPE

This specification covers the quality of zinc coatings applied to
iron and steel products.

2. QUALITY

Zinc coatings shall conform to the requirements of the following
specifications.

Zinc coatings on products fabricated from rolled, pressed, and
forged steel shapes, plates, bars, and strip, 1/8 inch thick and
heavier shall conform to ASTM Specification A 123.

Zinc coatings on assembled steel products shall conform to the
requirements of ASTM Specification A 386 and shall be applied in
conformance with the Recommended Practice for Providing High
Quality Zinc Coatings (Hot-Dip) on Assembled products (ASTM
Designation A 385) •

Zinc coatings on iron and steel hardware shall conform to the
requirements of ASTM Specification A 153 except that bolts,
screws and other fasteners - 1/2 inch or less in diameter may be
coated with electrodeposited zinc or cadmium coating conforming
to the requirements of ASTM Specification A 165, Type TS, or
ASTM Specification B 633, Service Condition SC-3 unless
otherwise specified •
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MATERIAL SPECIFICATION

591. FARM FIELD FENCING MATERIALS

1. SCOPE

This specification covers the quality of materials used in the
construction of farm field fences.

2. WIRE GAUGE

When the size of steel wire is designated by gauge numbp.r, the
diameter shall be as defined for U.S. Steel Wire Gauge.

•
3.

4.

FENCING

Barbed wire, woven wire and wire netting fencing shall conform to the
requirements of Federal Specification RR-F-22l for the specified
types and styles of fencing. Barbed wire and woven wire shall have
zinc coating of at least 0.50 ounce per square foot of wire surface
unless otherwise specified.

STAYS, FASTENERS, AND TENSION WIRE

Stays and fasteners shall conform to the requirements of Federal
Specification RR-F-22l unless otherwise specified. Tension wires
shall have a tensile strength not less than 58,000 pounds per square
inch. Stays, fasteners and tension wire shall have Class 3 zinc
coating as specified in ASTM Specification A 641.

•

5. WOOD FENCE POSTS AND BRACES

Wood posts sh~ll be of black locust, red cedar, osage orange (Bois
d"Arc), redwood, pressure treated pine or other wood of equal life or
strength. At least half the diameter or diagonal dimension of red
cedar or redwood posts shall be in heartwood. Pressure treatment
shall conform to Material Specification 585. The posts shall be
sound, new, free from decay, with all limbs trimmed substantially
flush with the body. They shall be substantially straight throughout
their length.

Wood braces shall be of material equal to or better than construction
grade Douglas fir. They shall be pressure treated in conformance
with Material Specification 585.
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6. STEEL FENCE POSTS AND BRACES

Steel fence posts and braces shall conform to the requirements of
Federal Specification RR-F-22l. Posts with punched tabs for
fastening the wires shall not be used.

7. CONCRETE FENCE POSTS

Concrete fence posts shall be manufactured to the specified
requirements of size, shape, and strength.

..
8.

9.

PANEL GATES

Panel gates shall be the specified types, sizes, and quality and
shall include the necessary fittings. The fittings shall consist of
not less than two hinges and two latches or galvanized chains for
fastening. Latches shall be of such design that a padlock may be
used for locking. All fittings shall be equivalent to the gate
manufacturer's standard.

WIRE GATES

Wire gates shall be the type shown on the drawings, constructed in
accordance with these specifications at the locations and to the
dimensions shown on the drawings. The materials shall conform to the
kinds, grades, and sizes specified for new fence, and shall include
the necessary fittings and stays.

•

10. STAPLES

Staples used to fasten fence wire to wood posts shall be 9-gage
galvanized wire with a minimum length of 1-1/2 inches for soft woods
and a minimum lenth of one inch for close-grain hardwoods.

11. GALVANIZING

All iron and steel fencing materials, except as otherwise specified,
shall be zinc coated by the hot dip process, except that clips,
bolts, and other small hardware may be protected byelectrodeposited
zinc or cadmium coating •
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VI. BID SCHEDULE

The Bid Schedule follows the pattern established for other project units of
the Buckhorn-Mesa Watershed. All items will be bid on a unit price basis
except mobilization, chain link fence, surveys and identification sign.
Certain small items and required procedures are included as subsidiary to

other bid categories .
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VII. COST ESTIMATE

Good cost estimates for the type of construction involved in this Project
are available as a resultly of recently contracted work of a similar
nature. This includes other project units of the Buckhorn-Mesa Watershed.

Cost estimates are based upon contract conditions which can be met by small

to medium-sized contractors.

lhe engineer's cost estimate for the preliminary design is intended for
budgetary purposes. It will be reviewed and refined for the final design.

Costs for road construction of Idaho and Brown Roads across FRS are excluded

from this estimate .

VII-l





CONTINUATION SHEET

.-----------------
CONSTRUCTION COST ESTIMATE

APACHE JUNCTION FLOODWATER RETARDING STRUCTURE &FLOODWAY
(Continued)

Item Spec. Unit
No. Work or Material No. Quantity Unit Price Amount

20. Cement 31 910 Ton $ 81.55 $ 74,211.00

21- Metal Work 81 1 Lump Sum $ N/A $ 2,500.00

22. Chain Link Fence 91 1 Lump Sum $ N/A $ 3,484.00

23. Farm Fence 92 29,250 Lin. Ft. $ 2.60 $ 76,050.00

24. Identification Sign 93 2 Lump Sum $ N/A $ 3,200.00

25. 6-inch Pipe Plastic Drains 207 220 Lin~ FL $ 12.50 $ 2,750.00

26. Surveys 401 1 Lump Sum $ N/A $ 49,900.00

• Subtotal $ 3,148,025.00

10% Contingency $ 314,810.00

TOTAL $3.462,835.00
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PROJECT --'1""-l;..:::."':':·p./~.l".C.:.~....-:~.;.,··~B+t.....,i\~,..J,~"l~~J.;)r,..J.-i:,..;;;;-hfLi:::-': i",,~.}...,I-)4:-~~: -'v~;,;..-f'.;...;~.+(~.,..;;-f:..;.:i_:'r~~:.i::1 fP-""I.~·":""·-'-"~t.~.i'- _

OATE _• CHKD. BY _

DATE 4/u/!/;

EBASCO SERVICES INCORPORATED

SHEET_1__ OF _

DEPT•
OFS NO._______ NO. _

SUBJECT

- l.-.I /
r:' ," l ~'"A S .......... t -"

flint;, ¥;~!4J:11: ..
GXc:.:-l Vj-/e-?r; -

===-======~==-====--

""'Ii/i·

~-"" ~~ ! 7 ..l'~

.. .. /tJ... - -J

&, ~. j./-
J I

I •
\.::., .. ...:: ::~ • ,I 7 >( / ' . ,':,- . )<::' .:. :: -:-:./ ""'.'..-

...,,; /' :' ~- ... :' "\

~

..::1 / L/S
/

,/

=

12.::
, ' .

/ ::".~) _..~.. l ~ .\,/" (-. ..
""I

Vol Cu'o'::' :' ~ ~: ,f" "

\/~~ / r ~ ?:;! ~-i:7 I _1". C. F

•
I

~'.-.::.'.-,'----,..::;:!:..:....,,__' '-.."..""=D=\=',,=.,.=-c:-=__\-:!-:'='~'=I--,:: 1<", ..'
, __~ 1 ~

,/

• ! -~..,,":: -.;; ~ --r I ... ~:"..-I • ..,/....,,1

PIll

7, ;~. .-

Vol 4D,~":: C,'(.

/7,3& e,Y. ,A .-, 1 ~ .~. \ ',"" f . .• ,

U3 USE.

@ Us£.

4-1

18

Voj .::.

GRO(JT5L-;

42.88 C, Y.
5,5 0 /~ vI -....J' J •

- ";Ii
~/; .4 '0('

7.eH!
C,,45

~
, - '=, ,

c F ::

c. p; --, ,

c.. PI =
C ,: ....-, I .' ).~;." .

/5/,0 :2

!2-!'"·BG

VIT- 15581/8-81

•



CLIENT .,--_'-- _

DATE _•
BY Cr/ S

CHKD. BY _

DATE

EBASCO SERVICES IHCORPORATED

SHEET~ OF _

DEPT•
OFS NO._______ NO. _

SUBJECT

ArIZo~'1, F/oOc.-J Co/cit.;>'/PROJECT _-'-'---==---_',_-_. .,-- -,-__-:- --:- _
../t.J/~ci/~r.. ,t:,C.: - Prlf)CI'pO/ S,D///WQC( plq/) _ sh

vi +

,., !
• "-0 /0/ f50

= /,.1, 32 f~~1

Volume = (P,17 x 1/,9? x 7'2 =
=

5/ '29..5'.34- CV/:J/C r£.e.i
13G.12 c· Y

- ~ --_. _._._~.-

To /01 ~.!"O
-=

::: rO' " . - .'" :pis
f

•
L~l'a,'~

I

\/0/ I

--
=- (I ) .2 =-

:=

(-

=_3,/7 x

fO to / Vo/",/) , ~

77 .c':- / .,:

X /,5 x 7':: ) ro' =

(I!t i ..: /:1·':::7:"-

~'-":C:"'--:1_-

/0,;'::' ;.
= 31:J

/,1. / •.•. "',1', .L. (2/.7n:, .
I

Vol =•
]]'/6

581/8-81



CLIENT ---IU*S;a:Dw:\A~-S~OHtIL-CP.lO:.w~~~Srt-EHR\\fJJA~fFJfIO=¥,l~d-~~SERR~\m'IC*E:""-----------------
PROJECT ~AOJPuA::u.ClLHu.l.=L-BL\.Uu.LJ-JLD~O..uG.L...LJEI~O.8.0L\.DL..!Cu.lO,LLNLJI...LJR~6..L..L....LP.LIBllolOw.lE-.lo.CUT _

SHEET..2-- OF _

DEPT.
OFS NO.______ NO. _

DATE _

EBASCO SERVICES IHCORPORATED

DATE ~1116

CHKD.BY---•
SUBJECT

I

E.xC6 vaflor. G pnf)C1rO/ ,,,--; /·.f :/)0:1

:I- £>

'2 7 7. ~ S c ' f".

Y,4'£ x /·5 x ~o x~

• T%/ Excovot":;d-; Vol = /7,78 e,y,

:::: 7 . .5 C, '1

•
581/8-81



~ .__..__ ..J • _~ __

IHlET_LDF~/_
DIE~T.0". MO._____ MO. _

I-1 - ._._- ._ ..

,
... - - -

'" .J ,_,_,,,,

......... ---,----

- . '.

~05~t?oO

=

E8ASCO SERVICES INCORPORATED

DATE I,;:). G,(;j'
DATE (1/./3 .. tJ6

~OO)( l:3tJO = ;310, ()tJO '
2

/100.x4GO
2

L

SUBJECT

•

•
. ._.._-- .~ ..---...-.._--._.. -.-

TtJTAt r ~ ~S~ ;~O ~~, rT

= ~ l~. 2./' A c,<fl

•
..----J._-. .'. - -- - --.

--t+-~

sell''''



•

•

•

VIlB.2
Riprap



EBASCO SERVICES IHCORPORATED

DATE 4--Z ~'8"

(, '" Hi. (-Z D

Pr~Y\c \'p4 1 If. P i llwA ~ l ~\'\ ') at h ,,~ e:,flcIJ r:' I P-e .

C, lIe? ~VC' f"-er4orC1 ted P (r/~4-1.lo R e-q;'p,
~ / renJ <6...p~,

BY J.5 SHEET_OF__

DEPT•
CHKD. BY DATE OFS NO.____ NO.__

CLIENT U ' '$ , J:J I A '
PROJECT AB'1 Z0 N,4 E L. 00" "C 0 f-..J 'T F< D '-,

SUBJECT A r:' A C Hc ~ \J tJ c J lOW E ~ So.

•

• \

18oy- tr x 1-
"Z1

I B 0 ~ ~ , ~? ..:.--z"
..,.
--

.
\A/-< (r InIe-f tJo, z

-

•
15

..

51,/S-8,



EBASCO SERVICES INCORPORATED

SHEET --:....- OF _

OE"T.
OF' NO._____ NO. _

DATEc
CHKD. BY DATE ___

CLIENT -----------;------'-----------:-r-~---------

.."OJECT --=-A.;.;r_,=Z:...:;"O-;I):.:4~~...:.r....:.~-=oo:::..::::..d~--=C=.cVJ~f;.:...-("'j=::(::>....:../-------!:::.':t1..,.~-·-.:=cA::,.:·.:::U::l:::::...J-=--- _

G,-olAfed f(ocl.:: ,..(~FiQe 51? /-1SUBJECT

' ..•

,. J

-- ----
_'__ ' 141;:1/' //)/~ I N6 / - 0;"..;;v~~1 ~~G.k. ,c//~r,:)~jC> •

,. , oS J

(:1.:: ~. ~ J W : IU~ - II ~, L = ::::: - 0 j ~_ ._.__. ..

Vel = ~.o x Id-O,9~86 x~r·() ; f4,:'~~.~~.s_.Ce.;~/.;. Fe../.
,. '229', 73 .c.y, . . .

Vol • ~. 0 )( I ~ o· C;';8 8 ,1(:5 ~ 84-s-.. B2c. (,,( tllC __ fe2/

EI . .3~ C, y,
v~1 = ~x /40.9(,83)( (~fZ) :: 704'8a~ C'.I6/~ _-f;f2-f

~ ~, -' / _. c. y.

I I or'
01 ~ :2.0 , W ~ '25 /... # 7, 2~ 7~

Vo / :: ~ x;E x 7, 2~ 72 = ,3C63,3 ~ --. ';'(.Ji~/':" -112~ /

:r I;·'f ...~'d C.Y,xZ = ~~ .'1t;,. c. y.•
SIDeS:

WeIr /r,/e o/ N~. 2. ~ C.=. v,z.f,;.., ;'5; • SI.S~d3 I

d ' !::
= 2·0 , J-..': 0/,5388' L. ~2'.. 0

I

Vt:J/ :: "2.x SI.~383 )( ~ 2 = ~,~tD7, '~:3 / CV'::/~ .!.. ~ 7

.:: 8.a. e-.3 c. Y.

Vo/: 2 X. SI· !:. 388 x e ~ =09.';..5;B c, F
- /I·4.5~/ e,Y.

Vol = 2 x ~/,5~83)( (=:~): 257. "94 c, F

::. 9, ~ftf.Z c, r:
S/D~S: "'4fS~ Cz J~.o=\j-';': ~ 8·B7:;-~ ~ _

7":,
.

0=2-

• Vol
fJ ~ 2 5 J.:: &8o?f ~

;: .~ )C 2 E >< 4· 89:r:, - 4-~q., 9S c.. f" .
$.- ICD.~~7 C, Y X ~ ~

"'/...,

rol-a / Volume c,y;
'/I\ii6 \- \\.0 ../ :.. 4~'l.~

t !USE. 3/L.



•
,,

EBASCO SERVICES INCORPORATED

IN R~</,~e/LDATE~lIS¢' IHI:t:T..LOF £
rv 1 J _ DI:~T.

CHICD.8V VI1 DATI: II? O,.NO.----- NO. _

CLIENT iI?

..__e~be~Y .o/$.!I':?A74~ N~ / (C4t'rl7J

/!." ~te,4/,J r/(,.'-.
,~_.-" .0 .,.......-.

/!i~~~. (:1:"'7/0/'0.:. ~6<17EO fi-tJR,;;J);
Z--

•
4- ?[ tJy.(~ ~o /;,,'K.c: ~..JC ~o"l''::' RI.Ptf'4f-')

~

..

'1J,gClt--

•
~21



•
EBASCO SERVICES INCORPORATED /. / 1

BY '1k' ()e/'-~DATE=' SHUT-L.- OF g
CHICD. BV yG DATE 10 ( 'j, OFS NO. DEN~OT.---- '---
CLIENT ---l~~~~ ~ ....,.---:- _

SUBJECT

.. -....; .'

""7
,~ .'

= '27CJ7.S/t '
41,: I I

)l. 4(" Zr :: ~l7~. 4 P
;: ~/4r.() J/ I

/ ~o-rr.

•

I r. '3 X t. ~, y '2. ~:;:"'!1/" - ..'
I flf"l I, ~7 ~ ~ '7(.,'.':' ~ I I' 4,1, ,() '--r.

~ ~7

#.¢,.J~ dri.{. 1. r>:Sy It r - I ~, 4' d.ll'
2-"7 0,p~~ ..-,-<rp .RIPR~P T()7?t!L. () If4 ~ ._~~ 91.

.. r.p
L~~~ ~~~ ~/~R/~
~ __ .•.. .-" ...-. • .4



CHKD• • V DATE _

SHEET --:.::.- DF _

DE"T.Dn NO.______ NO. _

EBASCO SERVICES INCORPORATED

if//,m
~ ,DATE

•

.: 2,.5'19 .E908 C"'~fc.

= '11&. ~.813 C,Y,

= ~~,IO 75

1

~'? AOO -' Volu~;;'---
(

TD sIc ~7tS8.1(P

I= ~#o

• ~7.!S I

.s1~ 'J.,.,. ~8, 1(, r,;
d a ~.o'

;/ • ~7,S I
I

L # 4~·o8

Ve I =. a )C B 7 . 5

:: ~'04 ·3C; C, Y.
ria '28 of 07,26 To Sf=:t ~8 of .5~.EO

d :: e.O . ,
1/./ Co Vq) .~ 8:3. 7£'

L ,: 40,2. t
Vel = !3)1- 8-3·7£ )< 4:'·25"'..; l1,c,2~,a/~ Cvb,c. rQ.e.f

= ~So,~B/9. C, Y

~4 Inc../-; Gn::;V';~::/ ~o=.J:.

s/a'27 r -=7.:;0

d£pfl1
w,dfh
ief)]!; I

VO/W17e .= d )L ~7,£ ~ r;~.(07~

•

Stet ';8.., SE.: 0 rD sfo

d =~.o W .: /!JO.O

Vet = B X I ~C) oX Ii",5C:) ~

--

~~ f7°
l • /~,s

6/4~E

2..3e3'3.3':

,
"""\

~. ;1,1 1,
" ,,!

''',.--''',

:J' f.sS·/~
I '

L. .;:;~., 7d .: .s-S /'II =23.o"Cf3

Vel =:3 Jl~~.o9'f~ ¥20,~7 • 14~ £. ~87~ c",i:Jle- r u /

= 5.5.oS14C·Y.)/2 ~·IDG.IO':.8C.

Sfa '2.,.,~~.I" To sla 28+07·:2,05.

c:1:~, W::18·9f.1. 1..=4t:j·oa l

V~/ z ~ X 1~,91- ~49, 0&.:; 2. 7tS8·7Z5~ c. F.

- 10~.2e('1 ~,"(,)(2 .: ~t'~.~72:5 Co ~

•
SI'I... ,



:it4EET _ DF _

DE~T.- __ ND. _

: .-l _....

Df'S ND._

to = It:>

~ £5·80 c. F

,; 2.0&,~7 C)~ X 2. ,;: +./~3-3 e,y:

DATE _

EBASCO SERVICES IHCORPORATED

DAT£ 4/Jl!4€

s la z 7 .f.3?'....t:;o
d :: ';,0, ~/: ~,7;

vol ~ J,2 x 5 )(-:3'')~J(IO

I
n.15~

sit( ~ 8 '1 C 7'2.C 'rD Elt:, ~B -tX; /

d s B tV:: ~.72.~'1 '- = I.fp.S

vt>! ;: 8 x 8.72. 0 '1 )( 1',5.: 451.~~4~ e,F,

:: /S.9~~:' c.Y x2 ~ :3/jt;7~'G c.Y.
~z .1r )( ~2. - IZ'L /L/
Ii.) - "";).-- -, _

--+10

BY ?/i2 C.

• CHKD.•V

CL.IENT

PROJECT

SU.JECT

--. - .

•
==Tt.=(;)=+a=l=v=o=I=0==($=,o=",=I=e<::=-"1=1=R=~=cL==;2=/~f=r=,,{=/o=)===I=~==18='2=8=C==,=~==.1 ffo r'/co' ~ J~

&L~ \~

c:,dt' ...,. ....

1. ~ ~5.t:;

9,7So C. F,
..3 c,/. /I c. Y:

L ~ 121~B+

Yo I :. E )( 2S ,x 12 3~ ¢. '= 4:f~~, oc.:. 7 (J,. C I r I

= ~ ~. 2. (, I C I )". x Z = G d .52 .z c. y;

Tolal VcJ"I?~(l Lor;;S'e /z't:K:;,L p'rro,. :. 4~9,&'3 e,y,

" ht/ Ii''''''../; ffi~, Iff.!.k)... ,

•
"'I...,



SHEET __ OF _

DEPT•
OFS NO •..,--____ NO. _

EBASCO SERVICES INCORPORATED

DATE _

BY U
CHKD. BY _

CLIENT ---fU*,:SiHDA-A-SSHlOIIf-L-fiCHmN!dS'ifE~R'N-.VAA1lFHI03ilNHSSiE~AwVffiIC~E ----------------
PROJECT --wA~PA~·C""'-J~!r~·p__:.I'_"q"'_'.!..lLOn~.G""-LF"""tOoLloO,Ll,DL.J"I.!CO~N.JLJTL..L.R.....O.....·l-LP..LRll-()'--.11:_('--.1 _

/lPflCllf - ttlsC (Q:~' t6S-SUBJECT

•

2;g-B

•

•
.,/e-8'



EBASCO SERVICES INCORPORATED

CHKD. BY DATE __

SHEET__ OF _

DEPT.
OFS NO._____ NO. _

BY ---"1>G~ _

CLIENT USDA-SOIL CONSERVATION SERVICE
PROJECT APACHE-BULLDOG FLOOD CONTROL PRli" ..CT
SUBJECT Ap,qcf/f- CM~e6fJJCr Sf.;,rLL.LlJA-</

•. ,
'"

!0'2tJ

/13
/000

)..r1

{(i8tV!60) "(;'2...2/27 ~
-± l2gf~3o~) e/14 ,0/7,7 :::

45/3o/) '72.1::'

');>< j/!~)C 41. 42-"}{7 84--

(
._---~

$jdtt~ope-$4-l~)

Eo'

-1~

u'
~l

10'"
~.~.-

•

•
58,/8.. ,



•

•

•

/ VIIB.3
Flood Retarding Structure



EBASCO SERVICES INCORPORATED

( ,
PROJECT 1301 d z:;;:c:,~ FI -O'2T2\ijAT {f" Ajd1,;-I!= F=( .c:>7DWP.... - Pl;;,bTl=<CDC;U J

SUBJECT ~Jd~ ')()J..~Iir'J!J t::=f2S-

•
BY,VI ·70AI9-I-fAf::: I DATE:3 \4-8<t?

CHKD. BY L N DATE 10 - 9 I e.G

CLIENT (), 5.D.fJ. .

SHEET~ OF .....'__

OFS NO.'3"7 cP4--40Q DE:~: 623

•

•

I-JO. "5HS5if-JeJ. 5TA-T1Of-J 1=)(cAVA77o~ FILL- TeAf../6tTiOl-/ t=/LL
<::..u,Y,O. c;;u·yD. CU·YD.

zq -+-50

I 1_/3 /3??5 :37'140 ':25GCi7

4-S4-00

4fb--l-~o

Z 1-/4 jCP 9;43 lGO~<p 4:::>43
6:>0+00

C:?o-+Oo
'? 1-/5 17/~q 84/55 ~o'7....

15-\.-00

,5+00

4 1-/6;/ .'cP'172- 775~"2. 41(;'~

c::rC'~

'9o~

6 1-17 s~JlCf l~i7J 4~;;4

IOG~O

/0£:>....j..ClO

(p 1-/8 9~4-CP 221?8 ).634
Ilf + 10

~~ 1-1'8 ZCf+50

To T<::::' /0<;; 14'4- 574C;; ~e "2. 1177
flOrnL- 1-/8 /17+/0

1-/3 -z.Cf+ 50

ffffX. I Or;:; ~OO 374G~o 'Z / '200,0 ,0 ~-

pAL. /_/8 1/7+/0
1llT- 2r 3'158'50.. I

sal 18..1



SHEET__ OF _

OFS NO.;;'7/,,7=4aO DE:~: e5'Z3•
EBASCO SERVICES INCORPORATED

BYM·~ DATE _

CHKD. BY L N DATE'0-",86
CLIENT C/. G·op· 4·

I •
PROJECT 'StU" t:::::t?~ pI e2?DW,Ay t' Af?6ICJ=/e: F'-'Z?D1Nf1Y P'12C.77:=u:::1jOL!

-j ..•
I I

Icr·~
i
I

,
"~ -;-.-- ._"

, I

7!r,ZP
! :

"71·20 ..'Z~,$4
, .

I

4-60. 14 IS~b. p} 18~7. tPG824.10

~ A1Ze:.Jq dLU~.5" ~~A! V~w,J"e ~I __ .vdl.-V~=-
I:=r"if ~I/~YR :;z, c:::J. Yb. Ft+2-i dC/. I •

100.

, i

--F'T":; ..

I I J....
'lfTiOJ-J. 76.iAi-J::.S. i

,

SUBJECT

J 7-,Q+e)o ..
1

I
/50

i
SI.,.,OoAf·

t 3001
!

::it 34c+CO

~.

1- 38+"0
i 500

• 1

;$. 4~+00

IZs'

do -t,?-;;,

"15

-) 45+00

i--
I-!-.-- _.~ .. __ .

, '

•



i I ; I I
~s,7iolJ FJ'L.L

, I
I I

I

SHEET__ OF _

OFS No.-e>7/"7=400 DE:J: e5Z3

i : i I J'! /==,J '-...l c;_ .
i . . 1

: !

i i ; I I....~'f.4Y~ -r;'f:?,I-i,.
: 1

,~ ~__ ~e:k VdL-Ulr'7tEfTJ2aAI

Fi-'"Z t:::(/~Ya F.;z,

EBASCO SERVICES INCORPORATED

-i"'.--

. . I .'

lsaao zS'e.+O 14-~S:.55 /4-ao,~ J 7~~e.'f474',BO ·~'1-s.?a. ,,' ~

I,f i--.-
. " i i

187.50 257,50 J788,lt:f /172.;0 8/42.~~ ,a;,.qo 4:1'3,33

I.ea

DATEl-N

.1/ &2>--;00

/50
/2. 54+5"

J.sO

/3 5"£&>-;-00

'ZZS

14- 58+'2.5

1'"75

/5 cPt>-l-CO

.1_,,1,_,,1 .. I-,-~,-
I I I !!r" -!'--1--1-'--j .... +--

IC/;$.c:::r;o ~. 25 134>ti7.'a/ 37ff5.'r3 J "7ck.-io-2N.rJ7-

'il I-,L-- J_I......
ICR~.90 33;3.J~ 20C>4.j1/415.~ 86~.4~"1~4,7~.4=7'-

!' I I I'
I I . i , ---'l--'!

/cpz.5p '3'20.5 /9ib.4f4- J'3~."'7.s '"7tjI67/~1 --71f;..do-- 4~L.~q,
,. 'I " I

i; .' i-. i . .).._---+,-1 '-f-+---
~ 4'r~7~~z~ ~3Me zrso 2~G5.0SI41~r~l21e1~~tr~t:~=

'?37.5O 32.:5>. qo Z8.ww:-] I J387.8012~O~~1O:7(p.6;o te1S.,5fp

CHKD. BY

BY !~Il!~l DATE _

SUBJECT

•

•

•
581/11-11



SHEET__ OF _

OFS NO.$7fn7=400 DE:J: e:sZ3

EBASCO SERVICES INCORPORATED

-s-~r/-/s

DATEL.N

J5,

f-/b.

+-_... _.~ .._.-

BY tV1, BBte W;::,,' DATE _

CHKD. BY

CLIENT (j, 6,'1:;;;. A . .
I

PROJECT '8ot' Q?<; t==' aaDbUAY ~ apBClde FL..c::a::t2\N',t;l'( PRoTJ:XC"Ocu I

ISUBJECT

•

•
;

'ZO 75+c::> 0

~50

,
•I

175.00 Ze.4.50 i2;4- ~f!e> J4t:t5,75 Q6Q4,;'7 7$,-,00 48$.1/1
. ! I I

I I
-==!,====i=\

•

1712Q.

,

i
!

i
I
}"---



SHEET __ OF _

OFS No.enl/?7--4-ao DE:~: d?3

i

32-,Q. 00 L8~.5&

EBASCO SERVICES INCORPORATED

"5/1a.==." 1-/(0

3Ee>.

IO-Cf-8~

DATE _

DATE

ByM/~J

CHKD. BY L. N
CLIENT U,6p.A·

I
PROJECT SO" t::d:?" ===1 e>aD1r<tAy ~ ttptJeJde F~IM!9YPRc;in:;.C1)eu I

SUBJECT

-z(!>

3.5c:>/,
I

78-+£;0Z.r
).$01

2+ 80+$0

: /75
,

81~7.s2Z• t?5:
I i

2.4- 83+C'o

700

z,5 <rytP-+oo

•

•
3/

5el/S-I'



SHEET__ OF _

OFS No.entn7=400 DE:~: esZ3

i " iii
I~J' , ., ,-i,.-, ","""+-"-' --·t - ..

i : ! ' I

1, :!

VOLUlr1s A-J2a'A'
j ~:.:::=u,yp +,

s~/-17

EBASCO SERVICES INCORPORATED

8]G.

Iii I: 1·i - I 1---1--
I i I:'

, .: ,. ': "i--T--- i --r---- -,-1 +-
43]. ~o '2tPO,:ZO 42J€:>:10 /4S'?44 ~55'~ II 7/.40 J/~<o.<fl4:
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VIII. CONSTRUCTION SCHEDULE

The Project construction schedule provides for starting construction in
November, 1986, and completing the work in nineteen months. The following
assumptions were used in developing the schedule:

1. The schedules for Apache Junction FRS and Floodway and for the Apache
Junction Outlet and Bulldog Floodway were integrated to reflect all the
work being done under a single contract.

2. The schedules do not reflect the construction of the road ramps over
the FRS or the construction of the Ironwood or Meridian Road bridges.
These operations can be carried out concurrently with the rest of the
construction.

3. Construction generally proceeds from downstream to upstream. The
Apache Junction Outlet and the Bulldog Floodway are scheduled for

~ completion before the FRS construction is begun. Intercepted flood
water can then follow the intended route through the system. For the
same reason, the service spillway is one of the first elements of the

FRS completed.

4. Excavation for the floodway precedes the concrete work enough to be
sure that the concrete work will not be delayed by equipment breakdown
but minimizes the amount of excavation open at any time and the length
of time it is open.

•

5. For the floodway construction, concrete work would begin with the
bottom slab of the channel. After 3 days, formwork would begin for the
walls. The walls would continue in parallel with the next section of
bottom slab. The formwork would rely upon using prefabricated form

panels. The panels would be sized so that multiple panels could be

attached together for higher wall sections. The formwork at the inlets

and weir will require some unique formwork. Reinforcing steel would be

VIII-l
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6.

prefabricated into cages and set into place. This can be done easily

since the size of the rebar is fairly small. The contractor can place
concrete for more than one 30 foot section at a time or work. at more

than one loc~tion of the main channel simultaneously.

The following production rates were used as a general rule.

Concrete
Reinforcing
Formwork

95 - 150 cy/day
7 - 10 ton/day
1000 - 1500 sf/day

The excavation and fill operation were assumed to be continuous. Both
of these functions are very sensitive to the type of equipment chosen
by the contractor. It was assumed that the contractor would have
equipment including scrapers sized for each specific reach, a 0-9
tractor with ripper, a 0-8 tractor with a double-drum sheepsfoot
roller, a l2G motor grader and an 8000 gallon water truck.

~ There are no serious constraints upon construction related to weather or
seasonal conditions. Control of concrete placement requires more care in
the hottest part of the summer, but construction need not be curtailed

during that period.

The schedule is based upon what is considered achievable by a small
contractor with two concurrent concreting operations, one for the main
channel and one for the side channel inlets, with one or both of these
continuing for FRS structures. Excavation will be done to fit the channel
construction schedule requirements; backfilling, maintenance road
construction and final grading will follow the channel concrete placement.

Excavation and fill for the FRS will be a separate operation.

Two itemized schedules are included. The first lists the items by critical

path (least float time); the second lists items by early start.

~
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lJ<iPA

REf'ORT DATE .~5JUL8E. RUN NO. i,1

PRIMAVERA PROJECT PLANNER

BUl.LDOG Fl.OODWAY/APf1CHE JUNCTION

BULLDOG n .. OODWAY Int'ACHE JUNCT ION

START D~lTE 3NOV8E. FIN DATE 30JUN8B

BULLDOG FW & APACHE JUNCTION F.R.S,FW & OUTLET DATA DATE 3NOV8fi PAGE NO.

WEEKLY-TIME PER.

••••••••••••• ACTIVITY DESCRIPTION••••••••••••••
ACTIVITY NO 00 RD PCT CODES FLOAT SCHEDULE

01
DEC
85

05 02 0c!
JAN FEB MAR
B7 B7 B7

05 04 01
m"R MAY JUN
87 87 87

06 03
JUL AUG
B7 B7

07 fll5 02
SEP OCT NOV
87 B7 87

07 04 iZ'1
DEC JAN !'"EB
B7 BA BB

07 11'4 il'2
MAR APR MAY
8B BA BB

06 04
JUN JUL
B8 B8

MOBILIZATION
10~001 3 3 0

ESTABLISH POLLUTION CONTROLS
100~02 5 5 0

SURVEY - EARTH CHANNEL
190000 5 5 0

CLEARING & GRUBBING - EARTH CHANNEL
190001 5 5 0

EXCAVATION - EARTH CHANNEL
190002 25 25 0

EXCAVATION - ENERGY DISSIPATOR NO.2
100902 20 20 0

ECAVATION - STA 203+50 TO 219+32.52
100802 20 20 0

ECAVATION - STA 183+85 TO 203+50
100702 30 30 0

EXCAVATION - STA 170+00 TO 183+85
100602 30 30 0

WATER CONTROL - STA 170+00 TO 183+85
100603 2 2 0

REINFORCING STEEL - STA 170+00 TO 183+85
100604 18 18 0

REINFORCING STEEL - STA 154+55 TO 170+00
100504 18 lA 0

REINFORCING STEEL STA - 140+00 TO 154+55
100404 18 18 0

REINFORCING STEEL - STA 132+20 TO 140+00
100304 7 7 0

REINFORCING STEEL - STA 115+63 TO 132+20
100204 20 20 0

REINFORCING STEEL - STA 101+46 TO 115+63
100104 18 18 0

FORMS - STA 101+46 TO 115+63
100105 14 14 0

CONCRETE - 101+46 TO 115+63
100106 10 10 0

FILL - STA 101+46 TO 115+63
100107 5 5 0

FILL - FLOODWATER RETARDING STRUCTURE
310004 140 140 0

EXCAVATION - STA 154+55 TO 170+00
100502 15 15 0

WATER CONTROL - STA 154+55 TO 170+00
10~~~3 2 2 0

PROPOSED
0

PROPOSED
0

PROPOSED
0

pROpOSED
0

PROPOSED
0

PROPOSED
0

PROPOSED
0

pROPOSED
0

PROPOSED
0

pROPOSED
0

PROPOSED
0

PROPOSED
0

pROpOSED
0

PROPOSED
0

PROPOSED
0

PROPOSED
0

pROPOSED
0

PROPOSED
0

pROpOSED
0

PROPOSED
0

PROPOSED
3

PROPOSED
3

E

"
E

""E

"
" E
"" EEEEEE.
" .
" • EEEEE.

"" • • EEEEE.

"
" • • • EEEEEE

"
" • • • • .EEEEEE
* . . . . . .
" • • • • • • E.

"" • • • • • • EEEEE
* . . . . . . .
" • • • • • • • EEEE
* . . . . . . . .
" • • • • • • • • EEEE

"" • • • • • • • • .EE
* . . . . . . . . .
" • • • • • • • • • EEEEE

"" • • • • • • • • • • EEEE

"" • • • • • • • • • • EEE
* . . . . . . . . . . .
" • • • • • • • • • • EEE
* . . . . . . . . . . .
... • • • • • • • • • • • EE
... . . . . . .. ....
" • • • • • • • • • • • EEEEE"EEEEEEEEEEEEEEEEEEEEEEEEE...
" • • • • • • EEEE
* . . . . . . .
... • • • • • • • E
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U'3DA

REPORT DATE 253UL86 RUN NO. 41

•
PRIMAVERA PRO,JEer PLANNER

BULLDOG FLOODWAY/APACHE JUNCTION

BULLDOG FLOODWAY/APACHE JUNCTION

START DATE 3NOV85 FIN DATE 30JUN88

•
BULLDOG FW & '~PACHE JllNCT ION F. R. S, FW & OUTLET DATA DATE 3NOV85 PAGE NO. 2

WEEKLY-TIME PER.
-----------------------------------------------------------------------------------------------------------------------------------------~-----------

••••••••••••• ACTIVITY DESCRIPTION••••••••••••••
ACrIVlTY NO 00 RD peT CODES FLOAT SCHEDULE

01
DEC
85

05 02 Ql2
JAN FEB MAR
87 87 87

05 04 01
APR MAY JUN
87 87 87

06 03
JUL AUG
87 87

07 05 02
SEP OCT NOV
87 87 87

07 04 01
DEC JAN FEB
87 88 88

07 04 0Z
MAR APR MAY
88 88 88

05 04
JUN JUL
88 88

FORMS - STA 115+53 TO 132+20 PROPOSED * EEEE
10l7'205 15 15 0 3 *WATER CONTROL - STA 183+85 TO 203+50 PROPOSED * .E
11/10703 2 2 0 6 *REINFORCING STEEL - STA 183+85 TO 203+50 PROPOSED * · • EEEEEE
101/170" 24 24 0 6 *EXCAVATION - 140+00 TO 154+55 PROPOSED * · EEEE
100402 15 15 0 6 *WATER CONTROL STA - 140+00 TO 154+55 PROPOSED * E
100403 2 2 III 5 *MOBIL I ZATION PROPOSED * · · .EE
2(/10001 5 5 0 6 *ESTABLISH POLLUTION CONTROLS PROPOSED * • EE
;:~00002 5 5 0 6 *SURVEY - FLOODWATER RETARDING STRUCTURE PROPOSED * · EE.
310000 5 5 0 6 *CLEARIG & GRUBBING - FLOODWATER RETARDING STRUCTPROPOSED * · · · EE
310001 5 5 0 6 *CONCRETE - STA 115+63 TO 132+20 PROPOSED * · · EEE
100206 12 12 0 6 *EXCAVATION - FLOODWATER RETARDING STRUCTURE PROPOSED * · · · • EEEE
310002 20 20 0 6 * . · · · ·WATER CONTROL - FLOODWATER RETARDING STRUCTURE PROPOSED * · · · .EE
310003 10 10 III 6 *FORMS - STA 132+20 TO 140+00 PROPOSED * · • EE
100305 5 5 0 7 *FORMS STA - 140+00 TO 154+55 PROPOSED * · · EEEE
100405 15 15 0 9 *FORMS - STA 154+55 TO 170+00 PROPOSED * · · · · EEEE
100505 14 14 0 10 *CONCRETE - STA 154+55 TO 170+00 PROPOSED * . · · · • EEEE
100506 14 14 0 10 * · · ·CONCRETE - STA 140+00 TO 154+55 PROPOSED * EEE
100405 12 12 0 10 *CONCRETE - STA 132+20 TO 140+00 PROPOSED * · · • EEE.
100306 8 8 0 10 *FILL - STA 115+63 TO 132+20 PROPOSED * · · E
100207 5 5 0 11 * ·FORMS - STA 170+00 TO 183+85 PROPOSED * · · EEEE
100505 14 14 0 14 *EXCAVATION STA 132+20 TO 140+00 PROPOSED * · · · EE
100302 6 5 0 16 *EXCAVATION - STA 115+53 TO 132+20 PROPOSED * · · .EEE.
11.11\11;:'02 '3 '3 0 16 *



•
U~,Dn

REPORT DATE Z:5JULS5 RUN NO. 41

•
~'lliMAVERA PllU,H,C r t"'LPNNER

BULLDOG FLOODWAY/Al'ACHE JUNCTION

•
-_._._---._----_._~_._-_._ ...__._----_._ ..~---_._------_._. __._._--

BULLDOG FLOOnWPYYAPACHE JUNCTION

s-mRT DAlE 31\10V8f, FIN DATE 30JUN88

BULl.DOG FW ~ APACHE JUNCT ION F. R. S. r-w & OUTLET DATA DATE 3NOVe5 PAGE NO. 3

WEEKLY-TIME PER.

••••••••••••• ACTIVITY DESCRIPTION••••••••••••••
ACTIVITY NO 00 RD PCT CODES FLOAT SCHEDULE

01
DEC
85

17'5 0E~ 02
JAN FEEl MAR
87 87 87

05 04 01
APR MAY JUN
87 87 87

05 03
JUL AUG
87 87

07 05 02
SEP OCT NOV
B7 87 87

07 04 01
DEC JAN FEEl
87 88 88

07 04 02
MAR m:'R MAY
88 8S B8

06 04
JUN JUL
88 88

WATER CONTROL - STA 115+63 TO 132+20 PROPOSED * · · · E.
100203 2 2 0 16 *WATER CONTROL - STA 203+50 TO 219+32.52 PROPOSED * · · E
1001303 2 2 0 18 *

REINFORCING STEEL - STA 203+50 TO 219+32.52 PROPOSED * · EEEE
100804 18 18 0 18 *WATER CONTROL 132+20 TO 140+00 PROPOSED * · · · .E
100303 2 2 0 18 *

SURVEY - ENERGY DISSIPATOR NO.2 PROPOSED * E
10090121 5 5 0 21 "CLEARING & GRUBBING - ENERGY DISSIPATOR NO.2 PROPOSED * E.
100901 4 4 0 21 "FILL - STA 132+20 TO 140+00 PROPOSED * · · EE
100307 5 5 0 22 * · · ·CONRETE - STA 170+00 TO 183+85 PROPOSED " · · EEEE
100606 14 14 0 23 * · · ·FORMS - STA 183+85 TO 203+50 PROPOSED * · EEEEE
100705 20 20 0 24 *FILL STA - 140+00 TO 154+55 PROPOSED " · · · · · E.
100407 5 5 0 25 *ECAVATION - STA 101+46 TO 115+63 PROPOSED * · EE
100102 5 5 0 31 *WATER CONTROL - STA 101+46 TO 115+63 PROPOSED * · · · E
100103 2 2 0 31 * · · · .

FILL - STA 154+55 TO 170+00 PROPOSED * · · · • EE
100507 5 5 0 32 *SURVEY - STA 203+50 TO 219+32.52 PROPOSED * EE
100800 5 5 0 33 *SURVEY - WEIR INLET NO. 7 PROPOSED * EE
170000 5 5 0 33 *SURVEY - WEIR INLET NO. 8 PROPOSED * EE
180000 5 5 0 33 *CLEARING & GRUBING - STA 203+50 TO 219+32.52 PROPOSED * • E
100801 3 3 0 33 *CLEARING & GRUBBING - WEIR INLET NO. 7 PROPOSED * .E
170001 2 2 flI 33 *CLEARING & GRUBBING - WEIR INLET NO. 8 PROI='OSED * .E
180001 2 2 III 33 *WATER CONTROL - ENERGY DISSIPATOR NO.2 PROPOSED " · EE
100903 5 5 III 33 " ·CONCRETE - STA 183+85 TO 203+50 PROPOSED * · · · EEEEE
100706 19 19 III 33 *FORMS - STn 203+50 TO 219+32.52 PROPOSED .. · • EEEE•
10fl11'\flI5 IF.. U" 0 40 ..
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REPORT DATE C'::;JULB& RUN NO. 41

PHIMAVEHA PRO.JEer "'LANNER

BULLDOG FLOODWr:1Y/APACHE JUNCTION

BULLDOG FLOODWAY/APACHE JUNCTION

START D~)TE 3NOV86 FIN DATE 30JUN88

BUL.LDOG FW 0\ AP~lCHE JUNCTION F.R.S,FW & OUTLET DATA DATE 3NOV86 PAGE NO. 4

WEEKL V-TIME PER.

••••••••••••• ACTIVITV DESCRIPTION•••.•••.••••••
ACTIVITY NO UD RD PCl CODES FLOAT SCHEDULE

01
DEC
86

Vt5 0c' 02
JPN fEB MAR
87 87 87

06 04 01
(~PR MAY JUN
87 87 87

0& 03
JUL AUG
87 87

07 Ql5 02
SEp OCT NOV
87 87 87

07 04 01
DEC JAN FEB
87 88 88

'107 04 02
MAR APR MAY
88 88 88

06 04
JUN JUL
88 88

EXCAVATION - WEIR INLET NO. 7 PROPOSED * .EE
171{100,~ 5 5 12' 40 *

EXCAVATION - WEIR INLET NO. 8 PROPOSED * .EE
IBI{IQl0,~ 5 5 0 48 *WArER CONTROL - EARTH CHANNEL PROPOSED * · EE
190003 5 5 0 40 *SURVEY - STA 183+85 TO 2'103+50 PROPOSED * EE
1.12'0700 5 5 0 49 •

SURVEY - SIDE CHANNEL NO.3 PROPOSED * .EE
103000 5 5 0 49 *SURVEY - SIDE CHANNEL NO.7 PROPOSED * • EE
107000 5 5 0 49 *CLEARING & GRUBING - STA 183+85 TO 203+50 PROPOSED * .EE
10~)701 3 3 0 49 *CLEARING 0\ GRUBBING - SIDE CHANNEL NO.3 PROPOSED * E
103001 1 1 0 49 *CLEARING 0\ GRUBING - SIDE CHANNEL NO.7 pROPOSED * E
1071/)01 1 1 0 49 *CONCRETE -STA 203+50 TO 219+32.52 PROPOSED * · . • EEEE.
100806 17 17 0 50 *FILL - STA 170+00 TO 183+85 PROPOSED * · · . EE
100607 5 5 0 54 *WATER CONTROL - WEIR INLET NO.7 PROPOSED * E
170003 2 2 0 66 *WATER CONTROL - WEIR INLET NO.8 PROPOSED * · E
180003 2 2 0 66 *SURVEY - EMERGENCY SPILLWAY PROPOSED * · . · · EE.
300200 .J 5 0 66 * · · · · .

REINFORCING STEEL - EMERGENCy SPILLWAy PROPOSED * · · · · EEEEEEEEEEEEEEEEEEEE
300201 90 90 0 66 *FORMS - EMERGENCY SPILLWAY PROPOSED * · · · EEEEEEEEEEEEEEEEEEE.
300202 90 90 0 66 *CONCRETE - EMERGENCY SPILLWAY PROPOSED * · . · EEEEEEEEEEEEEEEEEEE
300203 90 90 0 66 * · · . · · ·FILL - EMERGENCy SPILLWAY PROPOSED * · . · · . · · . · EEIE
3002'107 10 10 0 66 *RIP RAP & DRAINS EMERGENCY SPILLWAY PROPOSED * · . · · . · · . · .EEEE.
300208 15 15 0 66 *SURVEY - STA 17'10+121'10 TO 183+85 pROPOSED * • EE
1006121121 5 5 0 73 *SURVEY - WEIR INLET NO. G PROPOSED * EE
15012100 5 5 III 73 *CLEARING 0\ GRUBBING - STA 170+00 TO 183+85 PROPOSED * E
11210f,01 ;-=. 2 III 73 *



•
U~:ini~

RFT'ORT DATE ,:'SJULflG RUN 1\10. '+ 1

•
PRIMAVERA PRO,fECT PLANNER

BULLDOG FLOUOWAY/APACHE JUNCTION

•
[<Ul.L. DOG FLOODWny IAPACHF. JUNCT I ON

START DATE 3NDV86 FIN DATE 30JUNfl8

BULLDOG FW 1\ APACHF. JUNCTION F.R.B,FW It OUTLET DATA DATE 3NOV86 PAGE NO. 5

WEEKLY-TIME PER.

••••••••••••• ACTIVITY DESCRIPTION••••••••••••••
ACTIVITY NO 00 RD per CODES FLOAT SCHEDULE

01
DEC
86

05 0Z 0E:
.JAN FEB Mr:lR
87 87 87

06 0'+ 01
APR MAY JUN
87 87 87

Ql6 03
JUL AUG
87 87

07 05 02
SEP OCT NOV
87 87 81

07 04 01
DEC JAN FEB
87 88 88

Vt7
MAR
B8

CLEARING 1\ GRUBBING - WEIR INLET NO. 6 PROPOSED * E
1617117101 2 2 171 73 *

FILL - STA 183+85 TO ;::03+5O PROPOSED * · · . . EE
10171707 5 5 0 73 *EXCAVATION - SIDE CHANNEL NO.3 PROPOSED * EE
10300;~

e 5 0 74 *.J

EXCAVATION - SIDE CHANNEL NO.7 PROPOSED * EE
107002 5 5 0 74 *

REINFORCING STEEL - WEIR INLET NO. 7 PROPOSED * EE.
17111004 8 8 0 76 *

REINFORCING STEEL - WEIR INLET NO. 8 PROPOSED * EE.
1811l11l04 8 8 0 76 *

WATER CONTROL - SIDE CHANNEL NO.3 PROPOSED * E
103003 2 2 0 80 *WATER CONTROL - SIDE CHANNEL NO.1 PROPOSED * E
10712103 2 2 0 80 *FORMS - WE I R I NL.ET NO.1 PROPOSED * E
110005 5 5 0 94 *FORMS - WEIR INLET NO.8 PROPOSED * E
180005 5 5 0 94 *CONCRETE - WEIR INLET NO. 7 PROPOSED * • EEE.
17f1l006 10 10 0 95 *CONCRETE - WEIR INLET NO. B PROPOSED * · • EEE.
180006 10 10 0 95 *EXCAVATION - WEIR INLET NO. G PROPOSED * EE.
IG011.102 5 5 11.1 98 *REINFORCING STEEL - SIDE CHANNEL NO.3 PROPOSED * EE
103004 6 6 0 98 * ·WATER CONTROL - WEIR INLET NO.6 PROPOSED * · E
16171003 2 2 0 98 *REINFORCING STEEL - SIDE CHANNEL NO.1 PROPOSED * EE
10712104 5 5 0 '39 *SURVEY - STA 154+55 TO 170+00 PROPOSED * · EE •
100500 5 5 0 101 *SURVEY - WEIR INLET NO. 5 PROPOSED * EE.
15001210 5 5 0 101 *CLEARING 1\ GRUBBING - STA 154+55 TO 170+00 PROPOSED * E.
11210501 2 2 0 101 *CLEARING 1\ GRUBBING - WEIR INLET NO. 5 PROPOSED * · E.
150001 2 2 0 101 *SURVEY - SIDE CHANNEL NO.5 PROPOSED * EE.
1050121111 5 5 0 102 *CLEARING 1\ GRUBING - SIDE CHANNEL NO.5 PROPOSED * E.
1051211211 1 1 0 1"'2 *



•
WiOA

RF.IC'ORT DATE 25.TULf\F.. RUN NO. It!

•
PRIMAVfCRA PROJECT PU)NNER

BULLDOG FLO(JDWI~Y IAPACHE JUNCTI ON

•
BULLDOG FLOODWAY/APACHE JUNCTION

START DATE 3NOV86 FIN DATE 30JUN88

BULLDOG FW It APACHE JUNCTION F.R.S,FW It OUTLET DATA DATE 3NOV86 PAGE NO. 6

WEEKLY-TIME PER.

••••••••••••• ACT IVI TY DESCR IPT ION•••.••.•••••••
ACTIVITY NO OD RD PCT CODES FLOAT SCHEDULF.

01
DEC
86

05 02 02
JAN FEB MAR
87 87 87

05 04 11\1
APR MAY JUN
87 87 87

11!5 03
JUL AUG
87 87

07 05 02
SEP OCT NOV
87 87 87

07 04 01
DEC JAN FEB
87 88 88

07
MAR
88

SURVEY - EARTH CHANNEL PROPOSED *E
2900017.1 :5 :5 0 104 *

CLEARINfi It GRUBBING EARTH CHANNEL PROPOSED * E
29\1111\01 -> :5 0 104 *

EXCAVATION - EARTH CHANNEL PROPOSED * EEEEEE.
290002 25 25 0 104 *

EXCAVATION ENERGY DISSIPATOR NO.1 PROPOSED * EEEEE.
20111'3qJ(=.: 20 20 0 104 *

EXCAVATION 24+217.1 TO 27+37.5 PROPOSED * EEEEE.
,::017.13Qli': 2l7' 20 0 10', *

EXCAVATION 15+90 TO 24+20 PROPOSED * · · EEE
200212'2 15 15 0 104 "WATER CONTROL STA 16+90 TO 24+20 PROPOSED * · . E
200~~03

~ 2 0 104 *"-
REINFORCING STEEL STA 16+90 TO 24+20 PROPOSED * · EEF.

2017.1204 12 12 0 104 *
FILL - STA 203+50 TO 219+32.~2 PROPOSED * · · · EE

10081217 :5 5 0 lQl4 *
FORMS STA 16+90 TO 24+20 PROPOSED * · · EEE

200i::05 8 8 0 104 *
CONCRETE - STA 16+90 TO 24+20 PROPOSED * · EEE

i::00206 10 10 0 104 *
CONCRETE - STA 12+00 TO 15+90 PROPOSED * EEE

2Ql0105 10 10 0 104 "FILL STA 12+00 TO 16+90 PROPOSED * · · · . E
200107 5 5 0 104 "FORMS - SIDE CHANNEL NO.3 PROPOSED * · EEE
103005 10 10 0 107 *CONCRETE -SIDE CHANNEL NO.3 PROPOSED * · · EEE
103006 10 10 0 107 *FORMS - SIDE CHANNEL NO.7 PROPOSED * · EEE
1070Q15 10 10 0 108 "REINFORCING STEEL - WEIR INLET NO. 6 PROPOSED * EE
15001214 8 8 0 108 *

CONCRETE -SIDE CHANNEL NO.7 PROPOSED * · EEE
107006 10 10 0 108 *

FILL STA 16+90 TO 24+20 PROPOSED * · • EE
200211.17 ::; ::; 0 109 "REINFORCING STEEL STA 12+1210 TO 16+90 PROPOSED * · · EEE
20011214 I:l 8 0 110 *FORMS STA 12+00 TO 16+90 PROPOSED * · · · . • EE.
<':00105 4 4 0 110 " ·SURVEY - STA 140+00 TO 154+55 PROPOSED * EE.
100400 5 5 0 111 *



•
u~mA

REPORT orHE ,":5.HJLA6 RUN ~IO. 1<1

•
PRIMAW:HA PRO.JECT PLANNER

BULLDOG FUJrJDWAY IAPACHE JUNCTI ON

•
BULL DUf, FLOOOWAY IQPACHE JUNCT ION

START DATE 3NOV06 FIN DATE 30JUN08

BULLDOG FW & APf1CHE JUNCT ION F. R. S, FW t. OUTLET DATA DATE 3NOV86 PAGE NO. 7

WEEKLY-TIME PER.

••••.•.••.••• ACTIVITY DESCRIPTION••••.••••.••••
ACTIVITY NO OD RD PCT CODES FLOAT SCHEDULE

01
DEC
Of,

1215 02 02
JAN FEB MAR
07 07 07

06 0/~ 01
APR MAY JUN
07 87 87

06 03
JUL AUG
07 87

07 05 02
SEP OCT NOV
07 07 07

07 04 01
DEC JAN FEB
87 88 00

07
MAR
80

SURVEY - WE I R I NL.ET NO. 4 PROPOSED .. EE
140001,/1 5 5 0 111 ..

EXCAWHION - WEIR INLET NO. S PROPOSED .. E
15000,~ 5 5 0 111 ..

CLEARING & GRUBBING - WEIR INLET NO. 4 PROPOSED .. EE
140001 5 S 1/1 111 ..

WATER CONTROL - WEIR INL.ET NO.5 PROPOSED .. • E
15000:3 2 2 0 111 ..

CLEARING & GRUBBING STA - 140+00 TO 154+55 PROPOSED .. · E
100401 2 2 0 111 ..

EXCAVATION - SIDE CHANNEL NO.5 PROPOSED .. EE
10500;'! ::; S 0 112 ..

WATER CONTROL - SIDE CHANNEL NO.5 PROPOSED .. EE
105lZl03 2 2 0 112 ..

WATER CONTROL STA 24+20 TO 27+37.5 PROPOSED .. · E
200303 2 2 0 112 ..

REINFORCING STEEL STA 24+20 TO 27+37.5 PROPOSED .. EE
200304 7 7 0 112 *EXCAVATION 12+00 TO 16+90 PROPOSED .. · EE.
;~0QllQl2 10 10 0 112 ..

WATER CONTROL STA 12+00 TO 16+90 PROPOSED .. E
20Ql10.3 2 2 0 112 ..

SURVEY - WEIR INLET NO. 3 PROPOSED .. EE
130000 5 5 0 114 ..

CLEARING & GRUBBING - WEIR INLET NO. 3 PROPOSED * E
13(/1001 2 2 0 114 *

LAYOUT MAIN SPILLWAY - FLDWTR RETARDING STRUCT PROPOSED .. . · · E•
310006 2 2 0 11., ..

REINFORCING STEEL - MAIN SPILLWAY PROPOSED * · · · · EEE
310Ql07 10 10 0 117 ..

FORMS - MAIN SPILLWAY PROPOSED .. · · · .EEE
310(/100 12 12 0 117 ..

CONCRETE - MAIN SPILLWAY PROPOSED .. · · · · EE
310009 10 10 0 117 .. . · ·INSTALL TRASH RACK - MAIN SPIL.LWAY PROPOSED .. · · · · EEE
300110 10 10 0 117 *METAL FABRICATION & INSTALLATION PROPOSED .. · · · · . EE
20Qll7'03 ~ 5 0 117 ..,J

FORMS WEIR INLET NO.6 PROPOSED .. EE•
16lil00S 5 5 0 118 ..

CONCRETE - WEI R INLET NO. 6 PROPOSED " EEE
16001116 10 10 0 118 *FORMS STA 24+20 TO 27+37.5 PROPOSED .. · .EE
i:~'fllQ't317.1~::; 3 3 0 11 '3 ..



• • •
----_._-------_._--------------_._-----------------------------_ ..._-----------------------------------------------------------------

IJnDn

RepORT DATE ,=:5JUL86 RUN NO. 41

Pill MAVEfH~ PRIJ.TF.TT PI._ANNER

[lUl.l.DOG F l.OOD~JAY I APACHE .TUNeT I ON

l'lILL DOr-; FUJODWAY IAPACHE JUNCT ION

START DATE 3NOV86 FIN DATE 3111JUN08

BULLDOG FW " nPRCHF JUNCr IDN F. R. S. FW " OUTLET DATA DATE 3NOV86 PAGE NO. 8

WfOEKLY-TIME PER •
.---- -- .------_. -_. --_.- ._----- - -- ------------------- .._---_._------- -----_.- ------ ------------------ --------- -------------------------------------
••..••••••.•• ACTIVITY DESCRIPTION..••••.•••••••
ACTIVITY NO [10 RD per Cl.lflES FLOAT SCHEDULE

III 1
DEC
86

05 0i~ 02
,JAN FtB MrIR

87 87 87

06 1114 III 1
I~PR MllY ,JUN
87 87 87

0/', 03
JUl. nUG
87 87

07 05 02
SEP OCT NOV
87 87 87

07 1214 01
DEC JAN FEB
87 88 88

07
MAR
88

CONCRETF - STA 24+20 TO 37+37.5 PROPOSED *
;='0il1311'6 10 10 111 119 *

RE I NFORC I Nf3 STEEL. - WE I R I NL.ET NO. S PROPOSED *
151lll2l1ll4 8 8 111 121 *

EXCAVATION - WEIR INLET NO. 4 PROPOSED *
14111V1l2l;~ 5 5 1/1 121 *

WATER CONTROL - WEIR INL.ET NO.4 PROPOSED *
11.01111213 2 2 (II 121 *

SURVEY - ENRGY DISSJPATOR NO. 1 PROPOSED * E
20030ll.l 5 5 0 124 *

CLEARING " GRUBBING ENERGY DISSIPATOR NO.1 PROPOSED * EE
21210'31211 5 5 III 124 *

EXCAVATION - WEIR INLET NO. 3 PROPOSED *
131111)'I02 5 5 0 124 *

WATER CONTROL - WEIR INLET NO.3 PROPOSED *
13'1I1210:3 2 2 0 124 "REINFORCING STEEL - SIDE CHANNEL NO.5 PROPOSED *
105004 5 5 0 125 *

FORMS - SIDE CHANNEL NO.5 PROPOSED *
105005 10 10 0 126 *

CONCRETE -SIDE CHANNEL NO.5 PROPOSED *
105006 10 10 0 126 *

FORMS - WEIR INLET NO.~ PROPOSED *
15012105 5 5 0 127 *

CONCRETE - WEI R INLET NO. 5 PROPOSED *
150006 10 10 0 127 *

FILL STA 24+20 TO 27+37.5 PROPOSED *2012'307 5 5 12" 129 *
REINFORCING STEEL - WEIR INLET NO. 4 PROPOSED *

1412'004 8 8 0 131 *FORMS - WEIR INLET NO.4 PROPOSED "140Ql05 5 5 0 131 *
CONCRETE - WEI R I NLET NO. 4 PROPOSED *140006 10 10 0 131 *
CLEARING & GRUBBING - STA 132+20 TO 140+00 PROPOSED *

100301 2 2 '" 134 *
REINFORCING STEEL - WEIR INLET NO. 3 PROPOSED *130004 El 8 0 134 "FORMS - WEIR INLET NO.3 PROPOSED *

13017105 5 5 0 134 *
CONCRETE - WEIR INLET NO.3 PROPOSED *130005 10 10 (/I 134 *SURVEY ~ STA 132+20 TO 140+00 PROPOSED *

10030'71 e 5 III 135 *d

EEE.

• EEE.

• EE •

EE.

• E

E

• EE

EEE

EEE

EE.
F.EE

EE

EE

EE

.EEE.

.E

· EEE

EE.
• EEE.

EE



• • •
I='RI~lAVErlA PRO.JEeT PL.ANNER

..- -..--------- --.._-- .- --- -----. ---------. ------..---..---------------------- --..----.- ---~;J~;~~~;~-~~~~~~~~ ;~;.~~~~-~~~~~~~~----

1I'·il.lfl

RFPOR·r DATE <':5.JUL.Af. RUN NO. 41 HUL.L.DOG FL.OODWAY IAN1CHE JUNCTI ON ST~\RT DATE 3NOV86 FIN DATE 30JUNfl8

ElULL.DL1G FW 1\ APACHE JUNCT ION F. R. S. FW 1\ OUTLET DATA DATE 3NOV86 PAGE NO. 9

WEFKLY-TIME PER.

.•••••••••••• ACTIVITy orscRIPTION••••••••••••••
ACTIVlry NO 00 RD PCT CODES FLOAT SCHEDULE

01
DEC
86

05 02 02
JPN FEB MAR
87 87 87

06 04 01
APR MAY JUN
87 87 87

!lI6 03
JUL AUG
87 87

07 05 02
SEP Dr.T NOV
87 87 87

07 04 01
DEC JAN FEB
87 88 88

07
MAR
88

SURVEY - SIDE CHANNEL NO.4 PROPOSED *112140211,1I0 5 5 121 135 *
CLEARING 1\ GRUBING - SIDE CHANNEL NO.4 PROPOSED *toi'l/,l'l1Zl1 1 1 0 135 *SURVEY - STA 115+63 TO 132+20 PROPOSED *100;?-02I'/I 5 5 121 136 *SURVEY - SIDE CHANNEL NO.2 PROPOSED *10,,:12100 5 5 0 136 *EXCAVATION - SIDE CHANNEL NO.4 PROPOSED *104'.110;2 5 5 121 136 *CLEARING I\GRUBBING - STA 115+63 TO 132+20 PROPOSED *1Qll2l20 1 2 2 121 136 *CLEARING 1\ GRUBING - SIDE CHANNEL NO.2 PROPOSED *111';:::Ql01 1 1 0 136 *WATER CONTROL - SIDE CHANNEL NO.4 PROPOSED *11Zl41ZlQl.3 2 2 0 136 *REINFORCING STEEL - SIDE CHANNEL NO.4 PROPOSED *10401214 5 5 121 136 *FORMS - SIDE CHANNEL NO.4 PROPOSED *10401215 10 10 121 136 *CONCRETE -SIDE CHANNEL NO.4 PROPOSED *111'4006 10 10 0 136 *EXCAVATE FOR MAIN SPILLWAY PROPOSED *31021112 5 5 021 137 *30"PIPE - MAIN SPILLWAY PROPOSED *310111 7 7 0 137 *FILL - ENERGY DISSIPATOR NO.2 PROPOSED *111'0'311'7 10 1021 0 138 *EXCAVATION - SIDE CHANNEL NO.2 PROPOSED *10200;2 5 5 0 140 *WATER CONTROL - SIDE CHANNEL NO.2 PROPOSED *10;:::01213 2 2 0 14121 *SURVEY - STA 24+20 TO 27+37.5 PROPOSED * EE

20030021 5 5 0 141 *CLEARING 1\ GRUBBING STA 24+20 TO 27+37.5 PROPOSED * E
200301 3 3 0 141 *WATER CONTROL - EARTH CHANNEL PROPOSED *,,:'30003 5 5 \11 142 *WATER CONTROL ENERGY DISSIPATOR NO.1 PROPOSED *200903 5 5 12\ 142 *FILL - WEIR INLET NO. 4 . PROPOSED *14Q.1Il107 5 5 0 145 *REINFORCING STEEL - SIDE CHANNEL NO.2 PROPOSED *1 Qli:~I7lQ'l.l+ e. e. 0 147 *

EE

• E

EE

• EE

• EE

E

E

E.

EE

EEE

EEE

EEE

E.

E

EE

EE

.EE

EE

.E

EE.



• • •
---------_._-------_.-_._-------_. __ ._--------------------------_._---------_..._._--_ ..__._------_.~-----------------_.-.__....-- _.. -- _._.. - ---- -- ~-- _._ ...- -- ._--_.

I.hnn PRI MIWERA pr,n,JECT PI...I1NNER BULU)PG FUJODWAY IAPACHE .rUNCT ION

RE.c::oorn DATE .":5.TULB6 RUN NO. 41 [lULLDOG FLOODloHW InpnCHE JUNCT I ON START DATE 3NOV8G FIN DATE 3~JUN88

BULLDOG FW "" nPACHE JUNCTION F.R.S,FW "" OUTLET
DATn DATE 3NOV86 PAGE NO. 10

WEEKLY-TIME PER.

07
MAR
88

07 04 01
DEC JAN FEB
87 88 88

07 05 02
SEP OCT NOV
87 87 87

0E. 03
JUL RUG
87 87

06 04 01
RPR MRY JUN
87 87 87

05 02 02
JAN FEB MAR
87 87 87

01
DEC
86

SCHEDULE
.••••.••••••• AClIV tTy DESCR I PT ION••••••••••••••
I1CT I VlTY NO DO RD [:'CT CODES FLOAT

----------------------_ .._---_.------.-------------------------------------------------------------------------------------------------

-----------------------------------_._--------------------------------------
FORMS - SIDE CHANNEL NO.2 PROPOSED " .EEE.

lQl20~5 10 1~ 0 147 "
FILL - SIDE CHANNEL NO.3 PROPOSED " · · EE.

103ill07 ::; ::; 0 147 "
CONCRETE -SIDE CHANNEL NO.2 PROPOSED " EEE

lQl;?~Ql5 10 10 0 147 " . ·
FI LL _. S I DE CHANNEL NO.2 PROPOSED " . EE.

102007 ::; 5 0 147 "
FILL - EARTH CHANNEL PROPOSED " EEE

1'301211214 1~ 10 0 148 "
SURVEY - STA 101+45 TO 115+63 PROPOSED " • EE

100100 ::; 5 121 148 "
SURVEY - SIDE CHANNEL NO.1 PROPOSED " · EE.

10101210 5 ::; 0 148 "CLEARING"" GRUBING - SIDE CHANNEL NO.1 PROPOSED " E.

101001 1 1 0 148 " ·
EXCAVATION - SIDE CHANNEL NO.1 PROPOSED " · E

10112102 5 5 0 148 "
WATER CONTROL - SIDE CHANNEL NO.1 PROPOSED " · .E

101003 2 2 0 148 "
REINFORCING STEEL - SIDE CHANNEL NO.1 PROPOSED " · .EE

101004 ::; 5 0 148 "
FILL - SIDE CHANNEL NO.7 PROPOSED " · .EE

107007 ::; 5 121 148 "
FORMS - SIDE CHANNEL NO.1 PROPOSED " · EEE

10101215 1~ 1121 0 148 " · · · ·
FILL - SIDE CHANNEL NO.5 PROPOSED " · E

1051211217 5 5 0 148 " ·
CONCRETE -SIDE CHANNEL NO.1 PROPOSED " · EEE

1011211215 10 10 0 148 " · ·
FILL - SIDE CHANNEL NO.4 PROPOSED " · · E

1041211217 ::; 5 0 148 " · · ·
FILL - SIDE CHANNEL NO.1 PROPOSED " · E.

101007 5 5 17.1 148 "
FILL - WEIR INLET NO. 7 PROPOSED " · EE

170007 ::; ::; 0 149 "
FILL - WEIR INLET NO. e PROPOSED " · EE

180007 5 ::; 0 149 " · ·
FILL - WEIR INLET NO. 6 PROPOSED " · EE.

15011l1/17 5 5 0 149 "
FILL - WEIR INLET NO. S PROPOSED " · EE

150007 5 5 0 149 "
FILL - WEIR INLET NO. 3 PROPOSED " · EE

1301711H 5 e 0 149 ""



• • •
-_ .•.- .~- -- ----------'"-- -- "- _..__ ... --_•. ------ ... - ----...-------.--- - _.._- ~--_.-._-_._•._._- _. - .-.--- ---------- .....__ .--- - - -.. _._-- - _.._- ... - .-._. ----- ._- -T- -------------.---------

U~':;Dn PHIMAVFflA PRo,TreT PLANNER BULLDOG FLOOnWAY/APACHE JUNCTION

QEPOln DATE 25.TULI:J6 RUN NO. l,j PULLDDG n.OODWAY IAPACHF JUNCT I ON START DATE 3NOV8G FIN DATE 30JUN88

BULLDOG FW t APACHE JUNCTION F.R.S,FW t OUTLET DATA DATE 3NOV86 PAGE NO. 11

WEEKLY-TIME PER.
---------_._---.-------------_._---_.-----------------_._--------------------------_._------------------------------------------------------
•••••••.••••• ACTIVITY DESCRIPTION..•..••.••••••
ACT! VlTY NO OD RO PC T CODES FLOAT SCHEDUl.E

1211
OEC
Be;

1115 02 02
JAN FEF MAR
87 87 87

1216 04 01
APR M~W JUN
87 87 67

06 03
JUL AUG
87 07

07 05 02
SEP [JCT NOV
87 87 87

07 04 01
DEC JAN FEB
87 88 88

07
MAR
88

EEE

E.

EEE

E

EE

.EE

.E

PROPOSED * EE.

*PROPOSED * E.

*PROPOSED * EE

*PROPOSED * • EE

*
PROPOSED * EEE.

*
PROPOSED * • EE

*PROPOSED *E
*

PROPOSED * E
*

PROPOSED * EE.
*

PROPOSED * E.

*PROPOSED * EE
*

PROPOSED * .EE
*

PROPOSED * EEE.
*

PROPOSED *
*

PROPOSED *
*

PROPOSED *
*

PROPOSED *.
*

PROPOSED *E

*
PROPOSED * E

*PROPOSED *

*PROPOSED *
*PROPOSED *
*

199

19'3

19'3

19'3

199

1'34

195

195

18'3

18'3

18G

182

182

173

175

175

171

156

172

16B

156

o

121

121
NO. 2

121

CLEARING t GRUBING - STA 101+46 TO 115+63
100101 2: 2 0 155

SURVEY - fiTA 16+'30 TO 24-·20
2111111,~00 5 5 0

CLEARING t· GRUBBING SHl !f;+30 TO 24+.~0

200201 3 3 0
FILL ENERGY DISSIPATOR NO.1

200907 1111 10 0
SURVEY·· WEIR INl.ET NO. 2

22~000 5 5 ~

CLEARING t GRUBBING - WEIR INLET NO. 2
220001 2 2 0

FILL - EARTH CHANNEL
290004 10 1121 0

SURVEY - STA 12+121121 TO IG+'30
20121\121121 5 5 0

CLEARING & GRUFBING STA 12+121121 TO 16+'3121
21210101 2 2 121

EXCAVATION - WEIR INLET NO. 2
220~02 S 5 0

WATER CONTROL - WEIR INLET NO.2
22""\11121,3 2 2 0

REINFORCING STEEL - WEIR INLET NO. 2
2212101214 a 8 121

FOFlMS - WEIR INLET NO.2
220005 5 5

CONCRET - WEIR INLET
22001216 10 10

FILL - WEIR INLET NO. 2
22121007 5 5 121

SURVEY - WEIR INLET NO. 1
21000~ S 5 0

CLEARING t GRUBBING - WEIR INLET NO. 1
2112101211 2 2 0

EXCAVATION - WEIR INLET NO. 1
210002 5 5 0

WATER CONTROL - WEIR INLET NO.1
210003 2 2 121

REINFORCING STEEL - WEIR INLET NO.
210004 8 8 0

FORMS - WEIR INLET NO.1
2112101215 5 5

CONCRETE - WEIR NO.1
2112112106 1121 1121



• • •
-_._-------------------------------------------~--------------------------------------------------------------~---------------------
UElDA PRIMAVERA PROJECT PLANNER BULLDOG FLOODWAY/APACHE JUNCTION

REPORT DATE 25.TUL86 RUN ~ID. 41 BULLDOG FLDODWAY/APACHE JUNCTION START DATE 3NOV86 FIN DATE 30JUN88

BULLDOG FW & APACHE JUNCTION F.R.S,FW & OUTLET DATA DATE 3NOV86 PAGE NO. 12

WEEKLY-TIME PER.

••••••••••••• ACTIVITY DE~;CRIPTION••••.•••••••••
ACT IV ITY NO OD RD peT CODES FLOAT SCHEDULE

01
DEC
8E.

05 0l~ 02
JAN FEB M/~R

87 87 87

06 04 01
APR MAY JUN
87 87 87

06 03
JUL AUG
87 f\7

07 05 02
SEP OCT NOV
87 87 87

07 04 01
DEC JAN FEB
87 88 88

07
MAR
88

FILL - WEIR INLET NO. 1 PROPOSED * .EE
21017107 5 5 0 139 ...

IDENTIFICATION MARKERS PROPOSED * . · EE.
200007 5 5 0 208 *

IDENTIFICATION MARKERS PROPOSED * · EE
100007 5 5 0 249 *

CHAIN LINK FENCE PROPOSED * · · .EE
20.7.lIMlf, 5 5 0 321 *

RI~ RAP - WEIR INLET NO.4 PROPOSED * E
14011100 2 2 III 326 *

RIP RAP - WEIR INLET NO.3 PROPOSED * • EE
130008 ~ 2 0 32':1 *r-

RIP RAP - WEIR INLET NO.5 PROPOSED * EE · . . .'
150008 2 2 0 334 * · ·RIP RAP - WEIR INLET NO.6 PROPOSED * · EE
160000 2 2 III 339 *RIP RAP & DRAINS ENERGY DISSIPATOR NO.1 PROPOSED * • EEE.
200':108 10 10 0 340 *FARM FIELD FENCE PROPOSED * .EE
;::0001715 5 5 0 345 *RIP RAP - WEIR INLET NO.7 PROPOSED * .E
170008 2 2 0 34':1 * ·RIP RAP - WEIR INLET NO.8 PROPOSED * .E
1811'008 2 2 0 34':1 * · ·RIP RAP W/DRAINS - EARTH CHANNEL PROPOSED * EEE
190'2105 10 10 III 355 *

RIP RAP - WEIR INLET NO. I PROPOSED * E
210008 2 2 III 364 *RIP RAP - WEIR INLET NO.2 PROPOSED * · E
;::20008 2 2 0 364 *CHAIN LINK FENCE PROPOSED * · .EE
100006 5 5 0 365 *FARM FIELD FENCE PROPOSED * EEEEE
100005 20 20 0 371 *

CLEANING & PAINTING METAL PROPOSED E
20000/• 5 5 0 414 *



•

•

•



• • •
-----------------------------------------------------------------------------------------------------------------------------------
USDA PRIMAVERA PROJECT PLANNER BULLDOG FLOODWRY/RPRCHE JUNCTION

REPORT DATE I~RUG86 RUN NO. 43 BULLDOG FLOODWRY/RPRCHE JUNCTION STRRT DRTE 3NOV86 FIN DRTE 30JUN88

BULLDOG FW & RPACHE JUNCTION F.R.S,FW & OUTLET DATR DRTE 3NOV86 PRGE NO.

WEEKLV-TIME PER.

06 0~

JUN JUL
88 88

07 04 02
MRR APR MRV
88 88 88

07 04 01
DEC JAN FEB
87 88 88

07 0~ 02
SEP OCT NOV
87 87 87

06 03
JUL RUG
87 87

06 04 01
RPR MAV JUN
87 87 87

0~ 02 02
JRN FEB MRR
87 87 87

01
DEC
86

SCHEDULE
••••••••••••• RCTIVITV DESCRIPTION•••••••.••••••
RCTIVITV NO OD RD PCT CODES FLORT

----------------------------------------------------------------------------------------------------------------------------------- ------------------

-------------------------------------------------------------------------------------------
MOBILIZRTION PROPOSED E

100001 3 3 . 0 0 *
ESTRBLISH POLLUTION CONTROLS PROPOSED E

100002 ~ :5 0 0 *
CLERNING & PRINTING METAL PROPOSED E

200004 ~ ~ 0 414 *
SURVEY - EARTH CHRNNEL PROPOSED *E

190000 ~ 5 0 0 *
SURVEY - WEIR INLET NO. 1 PROPOSED *E

210000 ~ ~ 0 19~ *
SURVEY - WEIR INLET NO. 2 PROPOSED *E

220000 ~ ~ 0 171 *
SURVEY - EARTH CHRNNEL PROPOSED *E

290000 ~ ~ 0 104 *
SURVEY - ENERGV DISSIPATOR NO.2 PROPOSED * E •

100900 ~ :5 0 21 *
CLERRING & GRUBBING - ERRTH CHANNEL PROPOSED * E

190001 ~ ~ 0 0 *
SURVEY - ENRGV DISSIPRTOR NO. 1 PROPOSED * E

200900 :5 ~ 0 124 *
CLEARING & GRUBBING - WEIR INLET NO. 1 PROPOSED * E

210001 2 2 0 19~ *
CLEARING & GRUBBING - WEIR INLET NO. 2 PROPOSED * E

220001 2 2 0 172 *
CLEARING & GRUBBING ERRTH CHANNEL PROPOSED * E

290001 5 :5 0 104 *
EXCAVRTION - WEIR INLET NO. 1 PROPOSED * EE.

210002 5 ~ 0 199 *
EXCAVATION - WEIR INLET NO. 2 PROPOSED * EE.

220002 :5 5 0 182 *
SURVEY - STA 203+50 TO 219+32.52 PROPOSED * EE

100800 ~ :5 0 33 *
CLEARING & 9RUBBINB - ENER9V DISSIPATOR NO.2 PROPOSED * E.

100901 4 4 0 21 *
EXCAVRTION - EARTH CHANNEL PROPOSED • EEEEEE.

190002 25 2:5 0 0 * ·SURVEY - STR 24+20 TO 27+37.5 PROPOSED * EE
200300 :5 ~ 0 141 * ·CLERRING & GRUBBING ENERGY DISSIPATOR NO.1 PROPOSED * EE
200901 :5 5 0 124 * ·EXCAVATION - EARTH CHRNNEL PROPOSED * EEEEEE.
290002 25 25 0 104 *

WATER CONTROL - WEIR INLET NO. 1 PROPOSED * E.
210003 2 2 0 199 *



•
USDA

REPORT DRTE ISAUG86 RUN NO. 43

•
PRIMRVERA PROJECT PLANNER

BULLDOG FLOODWRY/APRCHE JUNCTION

•
BULLDOG FLOODWAY/APRCHE JUNCTION

START DRTE 3NOV86 FIN DATE 30JUN88

BULLDOG FW & RPACHE JUNCTION F.R.S,FW & OUTLET DATR DATE 3NOV86 PAGE NO.

WEEKLY-TIME PER•

2

••••••••••••• ACTIVITY DESCRIPTION••••••••••••••
ACTIVITY NO OD RO PCT CODES FLOAT SCHEDULE

01 illS 02 02
DEC JRN FEB MAR
86 87 87 87

06 04 01
APR MRY JUN
87 87 87

06 03
JUL AUG
87 87

07 0S 02
SEP OCT NOV
87 87 87

07 04 01 07 04 02 06 04
DEC JRN FEB MRR RPR MRY JUN JUL
87 88 88 88 88 88 88 88

WATER CONTROL - WEIR INLET NO.2 PROPOSED * E.
220003 2 2 0 182 * ·REINFORCING STEEL - WEIR INLET NO. 1 PROPOSED * EE
210004 8 8 0 199 *REINFORCING STEEL - WEIR INLET NO. 2 PROPOSED * EE
220004 8 8 0 186 *SURVEY - STA 183+8S TO 203+S0 PROPOSED * EE
100700 S S 0 49 *SURVEY - WEIR INLET NO. 7 PROPOSED * EE
170000 S S 0 33 *SURVEY - WEIR INLET NO. 8 PROPOSED * EE
180000 S S 0 33 *SURVEY - STR 16+90 TO 24+20 PROPOSED * EE
200200 S :5 0 1:56 *CLERRING & GRUBBING STR 24+20 TO 27+37.:5 PROPOSED * E
200301 3 3 0 141 *CLEARING & GRUDING - STA 203+S0 TO 219+32.S2 PROPOSED * .E
100801 3 3 0 33 *SURVEY - STA 170+00 TO 183+8S PROPOSED * .EE
100600 S S 0 73 *SURVEY - S I DE CHANNEL NO. 3 PROPOSED * .EE
103000 S S 0 49 * ·SURVEY - SIDE CHANNEL NO.7 PROPOSED * .EE
107000 S S 0 49 •

CLEARING & GRUBBING - WEIR INLET NO. 7 PROPOSED * .E
170001 2 2 0 33 *CLEARING & GRUBBING - WEIR INLET NO. 8 PROPOSED • .E
180001 2 2 0 33 • ·SURVEY - STA 12+00 TO 16+90 PROPOSED • .EE
200100 S S 0 17S • ·CLEARING & GRUBBING STA 16+90 TO 24+20 PROPOSED * .E
200201 3 3 0 Hl6 • ·EXCAVATION - WEIR INLET NO. 7 PROPOSED • .EE
170002 :5 S 0 48 •

EXCAVATION - WEIR INLET NO. 8 PROPOSED • .EE
180002 :5 S 0 48 * ·FORMS - WEIR INLET NO. 1 PROPOSED * .EE
210005 S S 0 199 • ·FORMS - WEIR INLET NO.2 PROPOSED * .EE
220005 S S 0 189 *CLEARING & GRUBING - STR 183+8S TO 203+S0 PROPOSED * .EE
100701 3 3 0 49 • ·FARM FIELD FENCE PROPOSED * • EEEEE
10000S 20 20 0 371 •



•
USDA

REPORT DATE I~AUG86 RUN NO. 43

•
PRIMAVERA PROJECT PLANNER

BULLDOG FLOODWAY/APACHE JUNCTION

•
BULLDOG FLOODWAY/APACHE JUNCTION

START DATE 3NOV86 FIN DATE 30JUN88

BULLDOG FW & RPACHE JUNCTION F.R.S,FW & OUTLET DATR DATE 3NOV86 PRGE NO. 3

WEEKLY-TIME PER.

••••••••••••• RCTIVITY DESCRIPTION••••••••••••••
ACTIVITY NO 00 RD PCT CODES FLOAT SCHEDULE

01
DEC
86

0~ 02 02
JRN FEB MRR
87 87 87

06 04 01
APR MAY JUN
87 87 87

06 03
JUL RUG
87 87

07 0:5 02
SEP OCT NOV
87 87 87

07 04 01 07 04 02
DEC JAN FEB MRR RPR MRY
87 88 88 88 88 88

06 84
JUN JUL
88 88

SURVEY - STA 1~~+~~ TO 170+00 PROPOSED * • EE •
100500 ~ ~ 0 101 *CLEARING & GRUBBING - SIDE CHRNNEL NO.3 PROPOSED * • E
103001 I 1 0 ~9 *CLEARING & GRUBING - SIDE CHRNNEL NO.7 PROPOSED * • E
107001 I I 0 49 *SURVEY - WEIR INLET NO. 6 PROPOSED * • EE
160000 5 :5 0 73 *CLEARING & GRUBBING STR 12+00 TO 16+90 PROPOSED * • E
200101 2 2 0 175 *EXCAVRTION - 8IDE CHRNNEL NO.3 PROPOSED * • EE
103002 5 5 0 74 * ·EXCAVRTION - SIDE CHRNNEL NO.7 PROPOSED * • EE
107002 5 ~ 0 7~ * ·WATER CONTROL - WEIR INLET NO.7 PROPOSED * • E
170003 2 2 0 66 * ·WATER CONTROL - WEIR INLET NO.8 PROPOSED * • E
180003 2 2 0 66 *CONCRETE - WEIR NO.1 PROPOSED * • EEE.
210006 10 10 0 199 *CONCRET - WEIR INLET NO. 2 PROPOSED * • EEE.
220006 III 10 0 189 * · ·REINFORCING STEEL - WEIR INLET NO. 7 pROPOSED * · EE.
170004 8 8 0 76 *REINFORCING STEEL - WEIR INLET NO. 8 PROPOSED * · EE.
180004 8 8 0 76 * · ·SURVEY - STR 1~0+00 TO I~~+~~ PROPOSED * EE.
100400 ~ 5 0 III * · ·CLEARING & GRUBBING - STA 170+00 TO 183+85 PROPOSED * · E •
100601 2 2 0 73 * · ·SURVEY - SIDE CHRNNEL NO.5 PROPOSED * · EE.
105000 :5 5 0 102 * · ·SURVEY - WEIR INLET NO. 5 PROPOSED * · EE.
150000 :5 5 8 101 *CLEARING & GRUBBING - WEIR INLET NO. 6 PROPOSED * · E
160001 2 2 0 73 *WATER CONTROL - SIDE CHANNEL NO.3 PROPOSED * · E •
103003 2 2 8 80 *WATER CONTROL - SIDE CHANNEL NO.7 PROPOSED * · E
107003 2 2 0 80 * ·EXCAVRTION - WEIR INLET NO. 6 PROPOSED * · EE.
160002 :5 5 0 98 *REINFORCING STEEL - SIDE CHRNNEL NO.3 PROPOSED * · EE
103004 6 £. 0 98 *



•
USDA

REPORT DATE 15AUG86 RUN NO. 43

•
PRIMAVERA PROJECT PLANNER

BULLDOG FLOODWAY/APACHE JUNCTION

•
BULLDOG FLOODWAY/APACHE JUNCTION

START DATE 3NOV86 FIN DATE 30JUN88

BULLDOG FW & APACHE JUNCTION F.R.S,FW & OUTLET DATA DATE 3NOV86 PAGE NO. 4

WEEKLY-TIME PER.

••••••••••••• ACTIVITY DESCRIPTION••••••••••••••
ACTIVITY NO OD RD PCT CODES FLOAT SCHEDULE

01
DEC
86

05 02 02
JAN FEB MAR
87 87 87

06 0"+ 01
APR MAY JUN
87 87 87

06 03
JUL AUG
87 87

07 05 02
SEP OCT NOV
87 87 87

07 0"+ 01
DEC JAN FEB
87 BB B8

07 0"+ 02
MAR APR MAY
88 8B 88

06 0"+
JUN JUL
88 88

REINFORCING STEEL - SIDE CHANNEL NO.7 PROPOSED • EE
107004 5 5 0 99 •

SURVEY - STA 132+20 TO 1"+0+00 PROPOSED • · EE
100300 5 5 0 135 •

CLEARING & GRUBBING - STA 15"++55 TO 170+00 PROPOSED • · E.
100501 2 2 0 101 • · ·EXCAVATION - ENERGY DISSIPATOR NO.2 PROPOSED • · EEEEE.
100902 20 20 0 0 •

CLEARING & GRUBING - SIDE CHANNEL NO.5 PROPOSED • · E.
105001 1 1 0 102 *SURVEY - WEIR INLET NO. 3 PROPOSED * EE . . . . . . . . . .'130000 5 5 0 114 * · ·SURVEY - WE I R I NLET NO. 4 PROPOSED * EE
140000 5 5 III 111 * · ·CLEARING & GRUBBING - WEIR INLET NO. 5 PROPOSED * · E.
150001 2 2 III 11111 *WATER CONTROL - EARTH CHANNEL PROPOSED * EE
190003 5 :5 III "+8 *EXCAVATION ENERGY DISSIPATOR NO.1 PROPOSED * · EEEEE.
21110902 2111 2111 III 10"+ *WATER CONTROL - EARTH CHANNEL PROPOSED * · EE
290003 :5 5 0 142 * · ·EXCAVATION - SIDE CHANNEL NO.5 PROPOSED * · EE
105002 5 5 0 112 * · ·EXCAVATION - WEIR INLET NO. :5 PROPOSED • · E
150002 5 5 0 111 * · ·WATER CONTROL - WEIR INLET NO.6 PROPOSED • · E
160083 2 2 0 98 *FORMS - WEIR INLET NO.7 PROPOSED • · E
170005 5 :5 0 9"+ *FORMS - WEIR INLET NO.8 PROPOSED * · E
180085 5 5 0 94 *FORMS - SIDE CHANNEL NO.7 PROPOSED * · EEE
107005 10 10 0 108 *FORMS - SIDE CHANNEL NO.3 PROPOSED * EEE •
103005 1III 10 0 107 • · ·REINFORCING STEEL - WEIR INLET NO. G PROPOSED * · EE
160004 8 8 0 108 *SURVEY - STA 115+63 TO 132+20 PROPOSED * · EE
100200 :5 5 0 136 * · ·SURVEY - SIDE CHANNEL NO.4 PROPOSED * · EE
104000 5 :5 0 135 •

CLEARING & GRUBBING - WEIR INLET NO. 3 PROPOSED * · E
130001 2 2 0 114 *



• • •
--------------------------------------------------------------------------------------------------~--------------------------------
USDA PRIMAVERA PROJECT PLANNER BULLDOG FLOODWAY/ApACHE JUNCTION

REPORT DATE 1~AUG86 RUN NO. 43 BULLDOG FLOODWRY/APRCHE JUNCTION STRRT DRTE 3NOV86 FIN DATE 30JUN88

BULLDOG FW & RpACHE JUNCTION F.R.S,FW & OUTLET DATA DATE 3NOV86 PRGE NO. 5

WEEKLY-TIME PER•

••••••••••••• ACTIVITY DESCRIPTION••••••••••••••
ACTIVITY NO 00 RD PCT CODES FLOAT SCHEDULE

01
DEC
86

05 02 02
JAN FEB MAR
87 87 87

06 04 01
APR MAY JUN
87 87 87

06 03
JUL AUG
87 87

07 0~ 02
SEp OCT NOV
87 87 87

07 04 01
DEC JAN FEB
87 88 88

07 04 02
MAR APR MAY
88 88 88

06 04
JUN JUL
88 88

95

148

121

111

.EE

E

.E

.EE •

• EE •

.EE

.EE

.EE

EEE

.E

EE

EEE

.E

.E

EE

EE

.EE

.E

.EE

.EEE.

.EEE.

.EEE.

PROPOSED •
•

PROPOSED •

•
PROPOSED •

•
PROPOSED •

•
PROPOSED •

•
PROPOSED •

•
PROPOSED •

•
PROPOSED •

•
PROPOSED •

*PROPOSED •
•

PROPOSED •
•

PROPOSED •

•
PROPOSED *

•
PROPOSED *

•
PROPOSED •

•
PROPOSED *

•
PROPOSED •

•
PROPOSED *

•
PROPOSED •

•
PROPOSED *

*
PROPOSED *

*PROPOSED •

*

194

136

135

121

124

142

125

136

199

173

124

111

112

365

9S
TO 154+55

111

CLEARING & GRUBBING - WEIR INLET NO. 4
140001 ~ ~ 0

FILL - ERRTH CHANNEL
190004 10 10 0

WATER CONTROL ENERGY DISSIPATOR NO.1
200903 ~ ~ 0

FILL - ERRTH CHANNEL
290004 10 10 0

WATER CONTROL - SIDE CHANNEL NO.~

105003 2 2 0
EXCAVRTION - WEIR INLET NO. 3

130002 ~ 5 0
WATER CONTROL - WEIR INLET NO.~

150003 2 2 0
CONCRETE - WEIR INLET NO. 7

170006 10 10 0
CONCRETE - WEIR INLET NO. 8

180006 10 10 0
CLEARING & GRUBBING STR - 140+00

100401 2 2 e
REINFORCING STEEL - SIDE CHANNEL NO.~

10~004 5 5 0
REINFORCING STEEL - WEIR INLET NO. 5

150004 8 8 0
FILL - WEIR INLET NO. 1

210007 ~ ~ 0
FILL - WEIR INLET NO. 2

220007 5 5 0
CHRIN LINK FENCE

100006 5 5 0
SURVEY - STR 101+46 TO 115+63

100100 5 5 0 148
CLEARING & GRUBBING - STA 132+20 TO 140+00

100301 2 2 0 134
SURVEY - SIDE CHANNEL NO.2

102000 5 S 0
CLEARING & GRUBING - SIDE CHANNEL NO.4

104001 1 1 0
EXCAVATION - WEIR INLET NO. 4

140002 S 5 0
EXCAVATION - SIDE CHANNEL NO.4

104002 5 ~ 0
WATER CONTROL - WEIR INLET NO.3

130003 2 2 0



•
USDA

REPORT DATE I~UG86 RUN NO. 43

•
PRIMAVERA PROJECT PLANNER

BULLDOG FLOODWRY/APRCHE JUNCTION

•
BULLDOG FLOODWAY/APACHE JUNCTION

STRRT DATE 3NOV86 FIN DATE 30JUN88

BULLDOG FW & APACHE JUNCTION F.R.S,FW & OUTLET DATA DATE 3NOV86 PRGE NO.

WEEKLY-TIME PER.

6

••••••••••••• ACTIVITY DESCRIPTION••••••••••••••
ACTIVITY NO OD RD PCT CODES FLOAT SCHEDULE

01
DEC
86

05 02 02
JAN FEB MAR
87 87 87

06 04 01
APR MRY JUN
87 87 87

06 03
JUL RUG
87 87

07 05 02
SEP OCT NOV
87 87 87

07 04 01 07 04 02
DEC JAN FEB MAR APR MAY
87 88 88 88 88 88

06 04
JUN JUL
88 88

FORMS WE I R I NLET NO. 6 PROPOSED * • EE.
160005 5 5 0 118 *FORMS - SIDE CHANNEL NO.5 PROPOSED * · • EEE
105005 10 HI 0 126 *

CONCRETE -SIDE CHRNNEL NO.7 PROPOSED * · • EEE
107006 10 10 0 108 *CLEARING &GRUBBING - STA 115+63 TO 132+20 PROPOSED * • E •
100201 2 2 0 136 * · ·CONCRETE -SIDE CHANNEL NO.3 PROPOSED * · • EEE
103006 10 10 0 107 * ·REINFORCING STEEL - WEIR INLET NO. 3 PROPOSED * · · EEE
130004 8 8 0 134 * · · · . . . . . . . . ..

RIP RRP - WEIR INLET NO.1 PROPOSED * · • E •
210008 2 2 0 364 *RIP RRP - WEIR INLET NO.2 PROPOSED * · · E
220008 2 2 0 364 *SURVEY - S I DE CHANNEL NO. 1 PROPOSED * · · EE.
181000 5 !5 8 148 *CLEARING & GRUBINB - SIDE CHANNEL NO.2 PROPOSED * • E •
102001 1 1 0 136 *WATER CONTROL - WEIR INLET NO.4 PROPOSED * · • EE.
140003 2 2 0 121 * · ·RIP RRP W/DRAINS - EARTH CHANNEL PROPOSED * · · EEE
190005 10 10 0 355 * · · ·EXCAVATION - SIDE CHANNEL NO.2 PROPOSED * · · E.
102002 5 5 0 140 * · · ·WATER CONTROL - SIDE CHANNEL NO.4 PROPOSED * · · E.
104003 2 2 0 136 * · · ·REINFORCING STEEL - WEIR INLET NO. 4 PROPOSED * · · EE
140004 9 9 0 131 * · · ·FORMS - WEIR INLET NO.!5 PROPOSED * · · EE
150005 S S 0 127 * · · ·CONCRETE - WEIR INLET NO. 6 PROPOSED * · · EEE
160006 10 18 0 118 *REINFORCING STEEL - BIDE CHANNEL NO.4 PROPOSED * · · EE
104004 5 S 0 136 * · · · . . . . . . . . . . . . . .'CLEARING & GRUBING - BTA 101+46 TO 115+63 PROPOSED * · · E.
100101 2 2 8 155 * · · ·ECRVATION - BTA 283+50 TO 219+32.52 PROPOSED * · · EEEEE.
100802 20 20 0 0 * · · ·WATER CONTROL - ENERGY DISSIPATOR NO.2 PROPOSED * · · EE
100903 5 5 0 33 * · · ·CLEARING & GRUBING - SIDE CHANNEL NO.1 PROPOSED * · · E.
101001 1 1 0 148 *



•
USDA

REPORT DATE 1~AUG86 RUN NO. 43

•
PRIMAVERA PROJECT PLANNER

BULLDOG FLOODWAY/APACHE JUNCTION

•
BULLDOG FLOODWAY/APACHE JUNCTION

START DATE 3NOV86 FIN DATE 30JUN88

BULLDOG FW & APACHE JUNCTION F.R.S,FW & OUTLET DATA DATE 3NOV86 PAGE NO.

WEEKLY-TIME PER.

7

••••••••••••• ACTIVITY DESCRIPTION••••••••••••••
ACTIVITY NO OD RD peT COOES FLOAT SCHEDULE

01
DEC
86

0~ 02 02
JAN FEB MAR
87 87 87

06 04 01
APR MAY JUN
87 87 87

06 03 07 0~ 02
JUL AUG SEP OCT NOV
87 87 87 87 87

07 04 01
DEC JAN FEB
87 88 88

07 0.. 02
MAlt APR MAY
88 88 88

06 0..
JUN JUL
88 88

EXCAVATION 2"+20 TO 27+37.~ PROPOSED * · · EEEEE.
200302 20 20 0 104 *FILL ENERGY DISSIPATOR NO.1 PROPOSED * · · EEE
200907 10 10 0 168 *EXCAVRTION - SIDE CHANNEL NO.1 PROPOSED * · · E
101002 5 ~ 0 148 *WATER CONTROL - SIDE CHANNEL NO.2 PROPOSED * · · E
102003 2 2 0 140 * · · ·FORMS - WEIR INLET NO.3 PROPOSED * · · EE
130005 ~ ~ 0 134 *CONCRETE - WEIR INLET NO. ~ PROPOSED * · · EEE
1~0006 10 10 0 127 * · · ·REINFORCING STEEL - SIDE CHANNEL NO.2 PROPOSED * · EE
102004 6 6 0 147 *FORMS - SIDE CHANNEL NO.4 PROPOSED * · · EEE
104005 10 10 0 136 * · · ·CONCRETE -SIDE CHANNEL NO.~ PROPOSED * · EEE
105006 Ull 10 0 126 * · ·FILL - WEIR INLET NO. 7 PROPOSED * · · EE
170007 ~ ~ 0 149 * · · ·FILL - WEIR INLET NO. 8 PROPOSED • · · EE
180007 ~ ~ 0 149 * · · ·FILL - ENERGY DISSIPATOR NO.2 PROPOSED • · · EEE
180907 10 10 0 138 • · · ·FORMS - WEIR INLET NO.4 PROPOSED • · · EE
1..0005 5 5 0 131 *WATER CONTROL - SIDE CHANNEL NO.1 PROPOSED • · · .E
101003 2 2 0 1..8 •

CONCRETE - WEIR INLET NO.3 PROPOSED • · · .EEE.
130006 10 10 0 134 * · · · ·REINFORCING STEEL - SIDE CHANNEL NO.1 PROPOSED * · · • EE •
101004 ~ ~ 0 148 * · · · ·FORMS - SIDE CHANNEL NO.2 PROPOSED * · .EEE.
102085 10 10 0 147 •

RIP RRP - WEIR INLET NO.7 PROPOSED * · .E · . . . . . . . . . . . .
170008 2 2 0 349 * · ·RIP RRP - WEIR INLET NO.8 PROPOSED * · .E
180008 2 2 0 349 *FILL - SIDE CHRNNEL NO.7 PROPOSED * · · .EE
107007 ~ ~ 0 148 * · · ·CONCRETE - WEIR INLET NO. 4 PROPOSED * · · .EEE.
140006 10 10 0 131 *FARM FIELD FENCE PROPOSED * · · .EE
200005 ~ ~ 0 345 *



•
USDA

REPORT DATE 15AUG86 RUN NO. 43

•
PRIMAVERA PROJECT PLANNER

BULLDOG FLOODWAY/APACHE JUNCTION

•
BULLDOG FLOODWAV/APACHE JUNCTION

START DATE 3NOV86 FIN DATE 30JUN88

BULLDOG FW & APACHE JUNCTION F.R.S,FW & OUTLET DATA DATE 3NOV86 PAGE NO. 8

WEEKLV-TIME PER. .1

••••••••••••• ACTIVITY DESCRIPTION••••••••••••••
ACTIVITY NO OD RD PCT CODES FLOAT SCHEDULE

01
DEC
86

05 02 02
JAN FEB MAR
87 87 87

06 04 01
APR MAY JUN
87 87 87

06 03
JUL AUG
87 87

01 05 02
SEP OCT NOV
87 87 87

07 04 01
DEC JAN FEB
87 88 88

01 04 182
MAR APR MAV
88 88 88

06 04
JUN JUL
88 88

RIP RAP & DRAINS ENERGV DISSIPATOR NO.1 PROPOSED * · .EEE.
200908 10 10 0 340 * · · · ·FILL - SIDE CHANNEL NO.3 PROPOSED * · · • EE.
103007 5 5 0 147 *FORMS - SIDE CHANNEL NO.1 PROPOSED * · • EEE
101005 10 10 0 148 * · · · ·CONCRETE -SIDE CHANNEL NO.4 PROPOSED * · • EEE
104006 10 10 0 136 * · · ·FILL - WEIR INLET NO. 6 PROPOSED * · • EE.
160007 5 5 0 149 *CONCRETE -SIDE CHANNEL NO.2 PROPOSED * · · · EEE
102006 10 10 0 147 * · · · ·FILL - WEIR INLET NO. 5 PROPOSED * · · · EE
150007 5 5 0 149 * · · · ·RIP RAP - WEIR INLET NO.6 PROPOSED * · · · EE
160008 2 2 0 339 * · · · ·ECAVATION - STA 183+85 TO 203+50 PROPOSED * · · · EEEEEE
100702 30 30 0 0 *WATER CONTROL - STA 203+50 TO 219+32.52 PROPOSED * · · E
100803 2 2 0 18 *FILL - SIDE CHANNEL NO.5 PROPOSEO * · · · E
105007 5 5 0 148 * · · · ·EXCAVATION 16+90 TO 24+20 PROPOSED * · · · EEE
2002182 15 15 0 104 *WATER CONTROL STA 24+218 TO 2?~31.5 PROPOSED * · · · E
200303 2 2 0 112 *REINFORCING STEEL - STA 203+50 TO 219+32.52 PROPOSED * · · EEEE •
11808184 18 18 0 18 * · · · ·REINFORCING STEEL STA 24+218 TO 27+31.5 PROPOSED * · · · EE
200304 7 7 0 112 * · · · ·CONCRETE -SIDE CHANNEL NO.1 PROPOSED * · · · EEE
lelGJe6 10 10 0 148 *FILL - WEIR INLET NO. 3 PROPOSED * · · · EE
130007 :5 :5 III 149 *RIP RAP - WEIR INLET NO.5 PROPOSED * · · · EE
150008 2 2 0 334 * · · · ·FORMS - STA 203+50 TO 219+32.52 PROPOSED * · · · .EEEE.
100805 16 16 0 40 * · · · · .

CONCRETE -STA 203+50 TO 219+32.52 PROPOSED * · · · .EEEE.
1180806 17 11 0 50 * · · · ·FILL - WEIR INLET NO. 4 PROPOSED * · · · .EE
140007 5 5 0 146 * · · · ·RIP RAP - WEIR INLET NO.3 PROPOSED * · · · .EE
130008 2 2 0 329 *



• • •
----------------------------------------------------------------------------------------------------------------------------------~
USDA

REPORT DATE 15AUG86 RUN NO. 43

PRIMAVERA PROJECT PLANNER

BULLDOG FLOODWAY/APACHE JUNCTION

BULLDOG FLOODWAY/APACHE JUNCTION

START DATE 3NOV86 FIN DATE 30JUN88

BULLDOG FW & APACHE JUNCTION F.R.S,FW & OUTLET DATA DATE 3NOV86 PAGE NO. 9

WEEKLY-TIME PER.

••••••••••••• ACTIVITY DESCRIPTION••••••••••••••
ACTIVITY NO 00 RD PCT CODES FLOAT SCHEDULE

01
DEC
86

0:5 02 02
JAN FEB MAR
87 87 87

06 04 01
APR MAY JUN
87 87 87

06 03
JUL AUG
87 87

07 05 02
SEP OCT NOV
87 87 87

07 04 01
DEC JAN FEB
87 88 88

07 04 02
MAR APR MAY
88 88 88

06 04
JUN JUL
88 88

CHAIN LINK FENCE PROPOSED * · · · .EE
200006 :5 :5 0 321 * · · · ·FORMS STA 24+20 TO 27+37.:5 PROPOSED * · · · .EE
20030'5 3 3 0 119 * · · · ·FILL - SIDE CHANNEL NO.4 PROPOSED * · · · • E
104007 :5 :5 0 148 *RIP RAP - WEIR INLET NO.4 PROPOSED * · · · • E
140008 2 2 0 326 * · · · ·CONCRETE - STA 24+20 TO 37+37.:5 PROPOSED * · · · • EEE.
200306 10 10 0 119 *EXCAVATION 12+00 TO 16+90 PROPOSED * · · · · EE.
200102 10 10 0 112 *WATER CONTROL STA 16+90 TO 24+20 PROPOSED * · · E •
200203 2 2 0 104 * · · · · ·FILL - SIDE CHANNEL NO.2 PROPOSED * · · · · EE.
102007 :5 :5 0 147 *REINFORCING STEEL STA 16+90 TO 24+20 PROPOSED * · · · · EEE
200204 12 12 0 104 *FILL - SIDE CHANNEL NO.1 PROPOSED * · · · · E.
101007 :5 :5 0 148 * · · · · ·WATER CONTROL STA 12+00 TO 16+90 PROPOSED * · · · · E
200103 2 2 0 112 * · · · · ·FILL - STA 203+:50 TO 219+32.:52 PROPOSED * · · · · EE
100807 :5 :5 0 104 * · · · · ·REINFORCING STEEL STA 12+00 TO 16+90 PROPOSED * · · · EEE •
200104 8 8 0 110 *FORMS STA 16+90 TO 24+20 PROPOSED * · · · EEE
20020:5 8 8 0 104 *FILLSTA 24+20 TO 27+37.:5 PROPOSED * · · · · EE
200307 :5 :5 0 129 * · · · ·EXCAVATION - BTA 170+00 TO 183+8:5 PROPOBED * · · · · .EEEEEE
100602 30 30 0 0 *WATER CONTROL - STA 183+8:5 TO 203+:50 PROPOSED * · · · .E
100703 2 2 0 6 *REINFORCING STEEL - BTA 183+8:5 TO 203+:50 PROPOSED * · · · · • EEEEEE •
100704 24 24 0 6 * · · · · · .

FORMS - STA 183+8:5 TO 203+:50 PROPOSED * · · · · • EEEEE
10070:5 20 20 0 24 * · · · · · .

FORMS STA 12+00 TO 16+90 #If. PROPOSED * · · · • EE.
200105 4 4 0 110 *CONCRETE - STA 16+90 TO 24+20 PROPOSED * · · · · • EEE
200206 10 10 0 104 * · · · · ·CONCRETE - STA 183+85 TO 203+:50 PROPOSED * · · · · · EEEEE
100706 19 19 0 33 *
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WEEKLY-TIME PER.

----------------------------------------------------------------------------------------------------------------------------------- ------------------
••••••••••••• ACTIVITY DESCRIPTION••••••••••••••
ACTIVITY NO 00 RD PCT CODES FLOAT SCHEDULE

01
DEC
86

05 02 02
JAN FEB MAR
87 87 87

06 04 01
APR MAY JUN
87 87 87

06 03
JUL AUG
87 87

07 05 02
SEP OCT NOV
87 87 87

07 04 01
DEC JAN FEB
87 88 88

07 04 02
MAR APR MAY
88 88 88

06 04
JUN JUL
88 88

-------------------------------------------------------------------------------------------
CONCRETE - STA 12+00 TO 16+90 PROPOSED * · · · · · EEE

200106 10 10 0 104 *FILL STA 16+90 TO 24+81 PROPOSED * · · · · · .EE •
200817 5 5 0 109 * · · · · · · ·EXCAVATION - STA 154+55 TO 170+00 PROpOSED * · · · · · · EEEE
100502 15 15 0 3 *WATER CONTROL - STA 170+00 TO 193+95 PROPOSED * · · · · · · E.
100603 2 2 0 0 * · · · · · · ·REINFORCING STEEL - STA 170+00 TO 183+85 PROPOSED * · · · · · · EEEEE
100604 18 18 0 0 *FILL STA 12+00 TO 16+90 PROPOSED * · · · · · E
200107 5 5 0 10,. *FILL - STA 183+85 TO 813+50 PROPOSED * · · · · · · EE
100707 5 5 0 73 • · · · · · · ·FORMS - STA 170+00 TO 183+85 PROPDSED * · · · · · · EEEE •
100605 14 14 0 1,. • · · · · · · · ·CONRETE - STA 170+00 TO 183+85 pROPOSED • · · · · · · EEEE •
100606 14 14 0 23 • · · · · · · ·EXCAVATION - 140+00 TO 154+55 PROPOSED • · · · · · · • EEEE
100,.02 15 HI 0 6 • · · · · · · ·WATER CONTROL - STA 154+55 TO 170+00 PROPOSED • · · · · · · • E
100503 2 2 0 3 * · · · · · · ·REINFORCING STEEL - STA 154+55 TO 170+00 pROPOSED * · · · · · · · EEEE
100504 18 18 0 0 *FORMS - STA 154+55 TO 170+00 PROPOSED * · · · · · · · EEEE •
100505 1,. 14 0 10 * · · · · · · · ·IDENTIFICATION MARKERS PROPOSED * · · · · · · EE
100007 5 5 0 249 • · · · · · · · ·FILL - STA 170+00 TO 183+85 PROPOSED * · · · · · · · EE
100607 5 5 0 54 * · · · · · · · ·EXCAVATION STA 132+20 TO 140+00 pROPOSED * · · · · · · · EE
100302 6 6 8 16 •

WATER CONTROL STA - 140+08 TO 15'++55 PROPOSED * · · · · · · · E
100,.03 e 2 0 6 *CONCRETE - BTA 154+55 TO 170+80 PROPOSED * · · · · · · · .EEEE
100506 14 14 0 10 • · · · · · · · · .

EXCAVATION - BTA 115+63 TO 132+20 PROPOSED * · · · · · · · .EEE.
100202 9 9 0 16 *WATER CONTROL 132+20 TO 140+00 pROPOSED * · · · · · · · .E
100303 2 2 0 18 •

REINFORCING STEEL STA - 140+00 TO 154+55 PROPOSED * · · · · · · • EEEE
100404 18 18 0 0 • · · · · · · · · .

FORMS STA - 140+00 TO 154+55 PROPOSED • · · · · · · · • EEEE
100405 15 15 0 9 •
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••••••••••••• ACTIVITY DESCRIPTION••••••••••••••
ACTIVITY NO 00 RD PCT CODES FLORT SCHEDULE

01
DEC
86

0~ 02 02
JAN FEB MAR
87 87 87

06 04 01
APR MAY JUN
87 87 87

06 03
JUL AUG
87 87

07 0~ 02
SEP OCT NOV
87 87 87

07 04 01
DEC JAN FEB
87 88 88

07 04 02
MAR APR MAY
88 88 88

06 04
JUN JUL
88 88

ECAVATION - STA 101+46 TO 11~+63 PROPOSED * · · · · · · · EE
100102 ~ ~ 0 31 * · · · · · · · · ·WATER CONTROL - STA 11~+63 TO 132+20 PROPOSED * · · · · · · · E.
100203 2 2 0 16 *CONCRETE - STA 140+00 TO 1~4+5~ PROPOSED * · · · · · · · EEE
100406 12 12 0 10 *WATER CONTROL - STA 101+46 TO 11~+63 PROPOSED * · · · · · · · E
100103 2 2 0 31 * · · · · · · · · ·REINFORCING STEEL - STA 132+20 TO 140+00 PROPOSED * · · · · · · .EE
100304 7 7 0 0 * · · · · · · · · ·FILL - STA 1~4+~~ TO 170+00 PROPOSED * · · · · · · · .EE
100~7 ~ 5 0 32 * · · · · · · ·MOBILIZATION PROPOSED * · · · · · · · .EE
200001 5 5 0 6 * · · · · · · · · ·FORMS - STA 132+20 TO 140+00 PROPOSED * · · · · · · · · · EE
100305 5 5 0 7 * · · · · · · · ·CONCRETE - STA 132+20 TO 140+00 PROPOSED * · · · · · · · · • EEE.
100306 8 8 0 10 * · · · · · · · · · ·ESTABLISH POLLUTION CONTROLS pROPOSED * · · · · · · · · EE •
200002 5 5 0 6 * · · · · · · · · · ·REINFORCING STEEL - STA 115+63 TO 132+20 PROPOSED * · · · · · · · · · EEEEE
100204 20 20 0 0 * · · · · · · · · · ·IDENTIFICATION MARKERS PROPOSED * · · · · · · · · · EE.
200007 5 5 0 208 * · · · · · · · · · ·SURVEY - EMERGENCY SPILLWAY PROPOSED * · · · · · · · · · EE.
300200 5 5 0 66 * · · · · · · · · · ·SURVEV - FLOODWATER RETARDING STRUCTURE PROPOSED * · · · · · · · · · EE.
310000 5 5 0 6 * · · · · · · · · · ·FORMS - STA 115+63 TO 132+20 PROPOSED * · · · · · · · · · EEEE •
100205 16 16 0 3 * · · · · · · · · · ·FILL STA - 140+00 TO 154+55 pROPOSED * · · · · · · · · E.
100407 5 5 0 25 * · · · · · · · · · ·REINFORCING STEEL - EMERGENCY SPILLWAY PROPOSED * · · · · · · · · · EEEEEEEEEEEEEEEEEEEE
300201 90 90 0 66 * · · · · · · · · · ·CLEARIG & GRUBBING - FLOODWATER RETARDING STRUCTPROPOSED * · · · · · · · · · EE
310001 5 5 0 6 * · · · · · · · · · . . . . . . .

CONCRETE - STA 115+63 TO 132+20 PROPOSED * · · · · · · · · EEE
100206 12 12 0 6 *FILL - STA 132+20 TO 140+00 PROPOSED * · · · · · · · · · EE
100307 5 5 0 22 * · · · · · · · · · ·EXCAVATION - FLOODWATER RETARDING STRUCTURE PROPOSED * · · · · · · · · · .EEEE
310002 20 20 0 6 * · · · · · · · · · ·EXCAVATE FOR MAIN SPILLWAY PROPOSED * · · · · · · · · .E
310112 5 :5 0 137 *
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------------------------------------------------------------------------------------------------------------------------------------------------------
••••••••••••• ACTIVITV DESCRIPTION••••••••••••••
ACTIVITV NO OD RD PCT CODES FLOAT SCHEDULE

01
DEC
86

05 02 02
JAN FEB MAR
87 87 87

06 04 01
APR MAV JUN
87 87 87

06 03
JUL AUG
87 87

07 05 02
SEP OCT NOV
87 87 87

07 04 01
DEC JAN FEB
87 88 88

87 04 82
MAR APR MAV
88 88 88

06 04
JUN JUL
88 88

FORMS - EMERGENCV SPILLWAY PROPOSED * · · · · · · · · · · EEEEEEEEEEEEEEEEEEE.
300202 90 90 0 66 • · · · · · · · · · · ·30"PIPE - MAIN SPILLWAY PROPOSED * · · · · · · · · · • EE.
310111 7 7 0 137 • · · · · · · · · · ·REINFORCING STEEL - STA 101+46 TO 115+63 PROPOSED * · · · · · · · · · EEEE
100104 18 18 0 0 •

FORMS - STA 101+46 TO 115+63 PROPOSED • · · · · · · · · · · EEE
100105 14 14 0 0 • · · · · · · · · · · ·CONCRETE - 101+46 TO 115+63 PROPOSED • · · · · · · · · · · EEE
100186 10 10 0 0 •

FILL - STA 115+63 TO 132+20 PROPOSED • · · · · · · · · · · E
100207 5 5 0 11 •

CONCRETE - EMERGENCY SPILLWAY PROPOSED • · · · · · · · · · EEEEEEEEEEEEEEEEEEE
300203 90 90 0 66 • · · · · · · · · · · · · · · . . . '.WATER CONTROL - FLOODWATER RETARDING STRUCTURE PROPOSED * · · · · · · · · · .EE •
310003 10 10 0 6 • · · · · · · · · · ·LAVOUT MAIN SPILLWAY - FLDWTR RETARDING STRUCT PROPOSED * · · · · · · · · · · E.
310006 2 2 0 117 • · · · · · · · · · · ·FILL - STA 101+46 TO 115+63 PROPOSED * · · · · · · · · · · EE
100107 5 5 0 0 *REINFORCING STEEL - MAIN SPILLWAY PROPOSED * · · · · · · · · · · · EEE
310007 10 10 0 117 * · · · · · · · · · · · · · · . . .

FILL - FLOODWATER RETARDING STRUCTURE PROPOSED • · · · · · · · · · · EEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
310004 140 140 0 0 * · · · · · · · · · · · · ·FORMS - MAIN SPILLWAY PROPOSED * · · · · · · · · · · · .EEE •
310008 12 12 0 117 * · · · · · · · · · · · ·CONCRETE - MAIN SPILLWAY PROPOSED * · · · · · · · · · · · EE
310089 18 10 8 117 *INSTALL TRASH RACK - MAIN SPILLWAY PROPOSED * · · · · · · · · · · · • EEE
300110 10 10 0 117 • · · · · · · · · · · · · ·METAL FABRICATION & INSTALLATION PROPOSED * · · · · · · · · · · · · EE
200003 5 5 0 117 * · · · · · · · · · · · · · ·FILL - EMERGENCY SPILLWAV PROPOSED * · · · · · · · · · · · · · EEE
380207 10 10 0 66 •

RIP RAP & DRAINS EMERGENCY SPILLWAY PROPOSED * · · · · · · · · · · · · · EEEE;.
300208 15 15 0 66 *
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•
PLAN FOR

OPERATION AND MAINTENANCE
OF THE

APACHE JUNCTION FLOODWAY AND APACHE JUNCTION FRS

This plan applies to the Apache Junction Floodway and Apache Junction Flood
water Retarding Structure along with all associated works of improvement. The
Flood Control District of Maricopa County is responsible for the features
covered under this plan.

I. GENERAL

The Apache Junction Floodway and Floodwater Retarding Structure are
flood control measures designed as part of the Buckhorn-Mesa Watershed
Project. The Apache Junction Floodway is designed to carry the 100 year flood
flow from its own uncontrolled contributing watershed and to conduct those
flows to the Apache Junction FRS. The Apache Junction FRS is designed as a

• single purpose flood control dam and is designed to collect all water from its
own uncontrolled watershed along with water carried to it by the Apache
Junction Floodway. The Apache Junction FRS is designed to control all
discharges up to and including the 100 year flood. It is designed so as not
to be overtopped for all storms up to and including the "Probable Maximum
Flood". Together the structures control a drainage area of 5.72 square miles
Which is roughly two miles in width from the Apache Trail on the east to the
Bulldog Floodway Basin on the west, and is roughly three miles in length from
the Goldfield Mountains in the north.

Although the structures included as part of this project and covered
under this plan have been designed based upon the best available technical
knowledge, it must be recognized that to function properly they must be
periodically inspected and properly operated and maintained. A regular system
of inspection and maintenance will assure that they perform as planned and
designed.

• A Formal Engineering Inspection of the Apache Junction FRS should be
conducted at least once every 5 years.

0352T - 1 -



II. EMERGENCY PREPAREDNESS• A plan for means of notffication and recommended actions should be
coordinated with organizations responsible for the safety of the people
downstream of the dam and floodway. An innundation map defining those areas
which would be flooded as a result of flows through the baffle chute emergency
spillway and from dam failure at critical locations has been prepared.
Evacuation, if necessary, would be carried out in accordance with the formal
"Emergency Action Plan".

III. OPERATION

The Sponsor will be responsible for and will operate without cost to
the Service the structures covered under this plan in compliance with all
applicable Federal, State, and local laws in a manner that will assure that
they serve the purposes for which they were installed as set forth in the
"Buckhorn-Mesa Watershed Work Plan" and Supplements thereto.

• The Service will, to the extent that its resources permit and upon
request of the Sponsor, provide consultative assistance on the operation and
maintenance of the structural measures.

The structural measures associated with this plan are designed to
function without supervision.

IV. INSPECTION

A. Annual Inspections

The following list should be utilized in making Annual inspections:

1. Concrete Structures in General

•
0352T

a. Concrete Surfaces. The condition of the concrete surfaces
should be examined to evaluate any deterioration and

continuing serviceability of the concrete.

- 2 -
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2.

b. structural Cracking. Concrete structures should be
examined for structural cracking resulting from overstress
due to applied loads, shrinkage and temperature effects,
or differential movements. All findings should be
evaluated.

c. Movement - Horizontal and Vertical Alignment. Concrete
structures should be examined for evidence of any abnormal
settlements, heaving, deflections, or lateral movements.

d. Junctions. The conditions at the junctions of the
structure with abutments or embankments should be
determined and evaluated.

e. Drains - Foundation. All drains should be examined to
determine that they are capable of performing their design

function .

f. Water Passages. All water passages and other concrete
surfaces sUbject to running water should be examined for
erosion, cavitation, obstructions, leakage, or significant
structural cracks.

g. Seepage or Leakage. The faces, abutments, and toes of the
concrete structures should be examined for evidence of
seepage or abnormal leakage. The sources of seepage
should be determined and evaluated.

h. Monolith Joints - Construction Joints. All monolith and
construction joints should be examined to determine the
condition of the joint and filler material, any movement
of joints, or any indication of distress or leakage.

:G:.ro:::.:u::.:t~e::..::d~.:..:R~oc~k~..:..R:.:!;i:.r::D~r~aDt:.-....::S~t~r~u~c..:::.t::::;ur::..:e=s. The grouted rock r iprap
structures should be examined for evidence of settlement,
cracking, or movement. Erosion of the mortor should be noted.

- 3 -
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The drainage system on the grouted rock riprap energy
dissipator will be checked for evidence of loss of bedding
material or plugging of the outlet pipes.

Loose Rock Riprap

Loose rock riprap shall be examined for evidence of settlement
or movement. Displacement of rock riprap or erosion of
bedding shall be noted.

•

4. Idaho and Lost Dutchman Roads: Inspect the roads to insure
that no changes have been made that will effect the flow of
water through the reservoir area. The roads should not be
raised within the reservoir area (below the elevation of
top-of-dam) nor the culvert sizes decreased. Notify the Soil
Conservation Service if changes are noted. Culverts shall be
inspected on a regular basis and sediment deposits removed as
required to keep water passages clear .

5. Embankment Structures

a. Settlement. The embankments
should be examined for any
overall settlement, depressions

and downstream toe area
evidence of localized or
or sink holes.

•
0352T

b. Slope Stability. Embankment slopes should be examined for
irregularities in alignment and variances from smooth
uniform slopes, unusual changes from original crest
alignment and evidence of movement at or beyond the toe,
and surface cracks which indicate movement.

c. SeepaQe. The downstream face of abutments, embankment
slopes and toes, embankment - structure contacts, and the
downstream valley areas should be examined for evidence of
existing or past seepage. The sources of seepage should

- 4 -
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d.

e.

be investigated to determine cause and potential severity
to dam safety under all operating conditions. The
presence of animal burrows and tree growth on slopes which
might cause detrimental seepage should be examined.

Drainage Systems. All drainage systems should be examined
to determine whether the systems can freely pass discharge
and that the discharge water is not carrying embankment or
foundation material.

Embankment Cracking. The Apache Junction FRS embankment
should be examined for evidence of cracking.

•

•
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6. Spillway Structures. Examination should be made of the
principal and baffle chute spillway on the FRS and weir inlets
on the floodway for any condition which may impose operational
constraints on their functioning .

a. Approach and Outlet Channels. The approach and outlet
channels should be examined for any conditions which may
impose constraints on the functioning of the spillway and
present a potential hazard to the safety of the dam on
floodway.

b. Concrete Baffle Chute. The chute should be examined for
any conditions which may pose constraints on its ability
to prevent downstream scour or erosion which may create or
present a potential hazard to the safety of the dam. The
condition of the channel downstream of the structure
should be compared to the as-built condition.

c. Intake Structure. The structure and all features should
be examined for any conditions which may impose
operational constraints on the outlet works. Entrances to
intake structure should be examined for conditions such as

silt or debris accumulation which may reduce the discharge
capabilities of the outlet works.

- 5 -
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d. Conduits, Sluices, Water Passages, Etc. The interior
surfaces of conduits should be examined for erosion,
corrosion, cavitation, cracks, joint separation, or
leakage at cracks or joints.

7. Earth Channels. The existing earth channel shall be examined
for evidence of erosion of the bed and banks. Sediment
deposits shall be removed as required from borrow area
drainage trench and contiguous road culverts. Inspection
report should contain a description of damage or repairs that
should be made.

8. Reservoir. The reservoir and drainage area should be
examined for excessive sedimentation or recent developments
in the drainage basin which could cause a sUdden increase in
sediment load thereby reducing the reservoir capacity.

9. Potential Upstream Hazard Areas. The reservoir area should
be examined for new features sUbject to potential backwater
flooding which may cause loss of human life or property.

10. Watershed Runoff Potential. The drainage basin should be
examined for any extensive alterations to the surface of the
drainage basin such as changed agriculture practices, highway
construction or real estate developments that might
extensively affect the runoff characteristics. Upstream
projects that could have impact on the safety or operation of
the dam should be identified.

11. Downstream Area. The area downstream of the dam should be
examined for conditions which might impose any constraints on
the operation of the dam or present any hazards to the safety
of the dam. Development downstream of the dam should be
assessed for compatibility with the hazard classification and
impacts upon the innundation map and evacuation plan .

- 6 -



• B. Formal Inspections

A formal inspection is required periodically to verify the safety
and integrity of the dam and appurtenant structures. In addition
to inspecting the items listed in the checklist for annual
inspections, formal inspections include a review to determine if
the structures meet current accepted design criteria and
practices. The inspection should include a review of all
pertinent documents including instrumentation, operation, and
maintenance and, to the degree necessary, documentation on
investigation, design, and construction. All formal inspections
should be conducted by a team of highly trained specialists. This

inspection should also verify that operating instructions are
available and understood, instrumentation is adequate and data is
assessed to assure structures are performing a designed.

•
C. Emergency Action Plans

The emergency action plan should be
and formal inspection. Changes
innundated area should be noted
innundation map. Emergency action
with the responsible individuals.

V. MAINTENANCE

reviewed as part of the annual
that have occurred in the
and correction made to the
procedures should be reviewed

•

All variances identified and evaluated in the conduct of the
inspection as defined in Section IV shall be corrected.

A. Structural Maintenance

1. Vehicles. All vehicles, except those needed for maintenance
work, should be excluded from the site. The top of the dam
and the auxiliary spillway should not be used as a roadway for
either vehicles or horses. Repair all damage caused by
vehicles.

0352T - 7 -
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2.· Baffle Chute Spillway, Structure, Riser, and Outlet Pipe .
Repair cracks and restore concrete that has deteriorated.
Remove obstructions from outlet pipe.

3. Rodent Damage. Repair all rodent damage incurred to the
earthern dam immediately. Control or eliminate rodents.

4. Foundation Drainage. Remove obstructions from foundation
drain outlets. Replace small animal guards if necessary.

5. Riprap. Replace or reshape riprap as necessary to protect
structure and outlet channel.

6. Fences. Maintain, repair, or replace all fencing as necessary.

7. Reinforced Concrete Channels and Inlets. Repair cracks
restore concrete that has deteriorated. Replace loose or
missing joint sealer. Remove debris, trash, and other
obstructions. Check for evidence of breaks in waterstops and
notify SCS if evidence that break has occurred. Notify SCS if
there is any evidence of differential movement or loss of
drainfill at weep holes.

8. Grouted Rock Riprap. Replace missing mortar and rock. Check
for evidence of excessive erosion at interface of natural soil
and grouted rock structures that could lead to undermining of
the structure and repair as required.

9. Earth Outlet Channel. Repair eroded areas. Remove debris and
obstructions.

B. Vegetative Maintenance

1. Vegetation is to be encouraged to thrive and spread .

- 8 -
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2. Large dead or dying vegetation in the reservoir area near the
inlet structures that could effect flow into the riser or in
the channels should be removed.

3. Remove deep rooted plants from the Apache Junction FRS
embankment.

VI. ARIZONA WATERSHED OPERATION AND MAINTENANCE HANDBOOK

Guidelines for performing operation and maintenance contained in
Arizona Watershed Operation and Maintenance Handbook will be followed in
implementing this Agreement .

0352T - 9 -
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MEMORANDUM TO CONSTRUCTION ENGINEER

1. The loose rock riprap called for downstream of the grouted. rock riprap

chutes at the end of Bulldog F100dway and Apache Junction F100dway may be

eliminated if the chutes outlet on sound caliche.

•

2.

3.

The principal spillway conduit has been designed according to TR-5 using

the "nonyie1ding foundation condition" based on the site investigation

indicating that it will rest on caliche over its entire length. If it is

found during construction that there are segments along the conduit where

the specified cradle thickness is less than that required to reach

caliche, the thickness of the cradle shall be increased as needed to reach

caliche.

Tests show that there is the possibility of dispersive material in the

borrow areas and on the site. Pinhole tests are to be run on the earth

fill material during placement. Particular attention should be paid to

that fill being placed adjacent to structures including the baffle block

chute emergency spillway, the principal spillway conduit, and the channel

walls. Material found to be dispersive shall not be placed within twenty

(20) feet of any structure or within three (3) feet of the surface of the

Apache Junction FRS embankment.

4. Care shall be taken not to contaminate the transition

Apache Junction FRS during placement of earth fill.

important since only a three (3) foot thickness of

being specified.

fill material in the

This is especially

transition fill is

•

5. Washes uncovered in the process of foundation and cutoff trench excavation

are to be removed to caliche or other suitable material. Generally,

removal need not exceed a depth equal to the height of the dam at that

section.

6. Forms for bridge deck construction shall not be supported on the f100dway

slab unless the contractor provides a method of adequate load distribution

on the slab.
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7. After abutment is constructed, backfill under the floodway slab must be

compacted according to approved specification prior to placing concrete.

8. In forming curved concrete sections, the chord length sahll not exceed two

(2) feet if straight sections are used.

x-~
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MEMORANDUM TO CONSTRUCTION ENGINEER

1. The loose rock riprap called for downstream of the grouted, rocl:t riprap

chutes at the end of Bulldog Floodway and Apache Junction Floodway may be

eliminated if the chutes outlet on sound caliche.

2. The principal spillway conduit has been designed according to TR-5 using

the "nonyielding foundation condition" based on the site investigation

indicating that it will rest on caliche over its entire length. If it is

found during construction that there are segments along the conduit where

the specified cradle thickness is less than that required to reach

caliche, the thickness of the cradle shall be increased as needed to reach

caliche.

3. Tests show that there is the possibility of dispersive material in the

borrow areas and on the site. Pinhole tests are to be run on the earth

fill material during placement. Particular attention should be paid to

that fill being placed adjacent to structures including the baffle block

chute emergency spillway, the principal spillway conduit, and the channel

walls. Material found to be dispersive shall not be placed within twenty

(20) feet of any structure or within three (3) feet of the surface of the

Apache Junction FRS embankment.

4. Care shall be taken not to contaminate the transition fill material in the

Apache Junction FRS during placement of earth fill. This is especially

important since only a three (3) foot thickness of transition fill is

being specified.

5. Washes uncovered in the process of foundation and cutoff trench excavation

are to be removed to caliche or other suitable material. Generally,

removal need not exceed a depth equal to the height of the dam at that

section.

6. Forms for bridge deck construction shall not be supported on the floodway

slab unless the contractor provides a method of adequate load distribution

on the slab.
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7. After abutment is constructed, backfill under the floodway slab must be

compacted according to approved specification prior to placing concrete.

8. In forming curved concrete sections, the chord length sahll not exceed two

(2) feet if straight sections are used.

X-t
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BUCKHORN MESA WATERSHED
APACHE JUNCTION FLOODWAY AND FRS

AND
APACHE JUNCTION OUTLET AND BULLDOG FLOODWAY

MINUTES OF FINAL DESIGN REVIEW MEETING
JUNE 25 and 26, 1986

SOIL CONSERVATION SERVICE - WNTC
PORTLAND, OREGON

ATTENDEES: Donald Paulus - SCS, Phoenix

John Harrington - SCS, Phoenix

Ilde Chavez - SCS, Phoenix

Donald Wallin* - SCS, Portland

Paul Monville* - SCS, Portland

Leland Saele - SCS, Portland

Carl Montana - Ebasco, New York

Glen Rockwell - Ebasco, Santa Ana

Dave Groner - Ebasco, Santa Ana

* Part-time•
11 - J
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The meeting began at 8:00 a.m. on June 25, 1986 and continued through
business hours until approximately 3:45 p.m. on June 26, 1986.

The meeting had been scheduled for an earlier date and postponed by mutual
agreement to facilitate review by other parties, other committments and

changing priorities.

The subject of the meeting was the presentation and discussion of SCS
comments on the Phase IV - Final Design Report and other items of the Design
Folder, including specifications and drawings as prepared by Ebasco.

1. SRP Tower. In response to the Salt River Project (SRP) concern about
interference between their transmission tower //39 and the features
associated with the Bulldog Floodway weir inlet No.3, the alternative
of moving the inlet upstream was discussed. It is believed that such
an arrangement would be acceptable to SRP, and it will be discussed
with them in a meeting on July 2. Ebasco will develop a workable
layout for discussion. Other SRP requests also will be discussed at
the upcoming meeting. An addition to the specifications will require
the contractor to develop a plan to protect the tower foundation during

excavation of the Bulldog Floodway.

2. Energy Dissipator No.2. SCS requested a change in the limits of the
borrow area excavation for the Signal Butte FRS which required a change
in Energy Dissipator No.2. The major impact is the change in outlet

from elevation 1685 to elevation 1695. Quantities, costs, several
drawings and calculation sheets must be revised. An earlier design,
using El. 1695, will be utilized as much as applicable in making the
revision. A design concept was developed with a drained basin flowing
into the borrow area/reservoir. This will be checked hydraulically and
put in final form by Ebasco. The weir inlet into the earth channel
will be eliminated as this drainage will now flow directly into the
reservoir. Basin cleaning will be an item covered in the O&M

instructions .

0348T if·· 2
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3. Spoil Waste. An Ebasco proposed plan for designation of locations for
spoil of channel excavation material was discussed. It was agreed that
spoil would be disposed of in a berm between inlets tin the upstream
side of the channel The berm will extend in' the up-slope direction as
far as necessary to accommodate the material. The berm will be graded
so that natural drainage between channel inlets is directed to the next
downstream inlet. Thus ,no natural drainage will rea€h the channel
other than at inlets, with the exception of what drains off the berm
slope and immediately adjacent to the channel. The first 14 feet of
the berm will be used for the maintenance road on the up-slope side of

the channel. Spoil berm slopes will be maximum of 4H:IV. There will
be no stockpiling of spoil

4. Drainage. Direction of flow to the inlet at the beginning of Apache
Junction Floodway will be clarified 'on the appropriate drawing and
explained in the design report. Where the top of the finished channel
is below natural ground level provisions will be made on the down-slope
side to direct drainage flow through wall scuppers into the channel
when the distance to a wash which can carry the flow away is excessive.

5. Maintenance Road. A check will be made with the Flood Control District
to see if they want the maintenance road on the down-slope side of the
channel as the main access and, for easier access, to be kept at the
level of six inches below the basic top of the channel wall, with the
14 ft. berm adjacent to the wall. Present layout which was designed to
reduce excavation volume uses a 4 ft. berm adjacent to the wall with
the 14 ft. road along the top of the cut.

6. Access Ramps. Ramps will be provided from the roadway on top of the
FRS down to the emergency and principal spillways.

7. Waste/Stripping. Show disposal areas on the plans to agree with
wording in specs. Structure removal will be added in the Apache FRS
specs. Clearing and grubbing limits will be shown on drawings. In the
Bulldog FW spec change requirements for waste burial to 18 inches of
soil cover, the same as in the Apache spec. Reference to "stripping"
should be deleted; all stripping and cutoff for FRS will be "foundation
excavation". For dikes "stripping will become "clearing and grubbing".

0348T h' 3
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8. Foundation Treatment. Ebasco will examine the merits of initial
compaction by a vibratory sheeps-foot roller instead of a smooth

roller. Specifications will include a reference to inspection by the
Arizona Department of Water Resources (Apache page 21-6). The trench
for the spillway conduit should have side slopes of 3H:IV.

9. Channel Excavation and Fill. After considerable discussion it was
agreed that the pay line for both excavation and fill for the channels
should be shown as vertical and 36 inches from the outside of the wall
(18 inches outside of the drain). Pay lines and finish grade compared
to original ground for the cases of original ground either above or
below the top of channel will be shown on the drawings, perhaps on the
cross-sections on the profile or on typical detail sheets. The pay
limits for excavation will be changed to Method 1. "Lined channel

excavation" will be combined with "common excavation".

10. Reinforcing Steel. Random checks by SCS of reinforcing indicate a need

to check for the following:

a. Numbers of bars may be too great for a given dimension and bar

spacing.

b. The distance from the concrete end face to the first bar is not
specified. It can be covered by a note or a detail.

c. Some lap lengths may not conform to NEH-6 or TR-67. A table of lap

lengths for all bar sizes would clarify.

d. Bar lengths and spacing must accomodat~ the different length on the
outside and inside of curves. Radius at which spacing is specified

should be clarified.

e. Additional tie bars along sloping sections of walls may be needed

except for small elevation differences at top of wall.

0348T 11-4
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f. Lengths of bars in a group which change by a given increment may
not fit concrete dimensions.

g. A design is needed for the reinforcing around the face opening in
the principal spillway riser.

11. Specs - General. All references to "Engineer" will be replaced with
"Contracting Officer". Where payment procedures are fully covered in
-the standard spec, no reference is needed in "Items of work and
Construction Details". After final spec revisions are made Ebasco will
return originals to SCS for use in printing the contract documents.

12. Specs - Water for Construction. There will be no base payment.
Therefore a quantity required must be determined and the unit price
estimated. Specify that quantities shall be measured by flow meters.

13. Specs - Pollution Control and Removal of Water. Specify subsidiary to
items. 4-8 .

14. Specs - Earthfill. Moisture content for embankment fill will be
optimum (±) 2%. For structural backfill it will be - 1% to no upper
limit. Oven temperature for testing will be clarified and provisions
for rapid compaction test S-6 will be included. The method A specified
should be changed to method C. Fill in washes upstream of weir inlets
will be covered. The maximum layer thickness will be 9 inches.

15. Specs --Drainfill. The gradation for the drainfill will be changed to
be more compatible with the transition fill. Reference will be made to
the modeling ASTM spec. Transition fill under all loose and grouted
riprap wil be eliminated. Treatment of the filter above the AT&T cable
will be shown on the drawings and explained in the design report.

16. Specs - Concrete. Use the method of payment for 4000X concrete, with
allowance for SCS to change the mix. This requires a separate bid item
for cement. Curing compound will be specified as clear .

0348T
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17. Spec - Steel Reinforcement. Paragraph 10 of the Apache Spec. 34 should
list the construction to which this spec applies.

18. Specs - RC Pressure Pipe. Check whether cement for pipe is Type II or

IIA.

19. Specs - Loose Rock Riprap. The size distribution was discussed and
agreed to as it stands. Placement shall be by hand or equipment.

20. Specs - Grouted Rock Riprap. For the 24 inches size the gradation will
be changed to include maximum of 5% less than 9 inches. Rock exposure
will be 4-8 inches, not to exceed 1/3 the rock size. The 12 inch size
of grouted rock riprap will be eliminated and replaced by 24 inch size
because of probable difficulty in grouting in a 24 inch thickness.

21. Specs - Metalwork. Include floodway access ladders, which can be
subsidiary to concrete in the Bulldog spec and included with metal work
on Apache. Spec 81 is to be included with Bulldog spec. Cover the
painting or coating under Spec 82. The drawings will include a detail
of a ladder which can be attached with drilled anchors and which have a
minimum projection into the flow. Ladders will be spaced at 750 ft. on

alternate sides of the floodway.

22. Specs - Fences. Include gates in spec 91. Extent and location of farm
field fences (existing and new) will be clarified on the drawings.
Chain link fencing adjacent to bridges should continue to meet the
bridge guard rail. Where farm field fence continues from a chain link
fence section,the former should have its separate end post. A gate
will be provided to allow access to the section of the reservoir
between and Lost Dutchman and Idaho Roads. It will be specified that
the fencing is to be on or inside the ROW line defined by FCD
monuments, the fence line to be staked by the contractor. The chain
link fencing will remain at the 4 feet height shown.

23. Specs - Signs. Two identification signs will be required for each
project. The locations of all were provided to Ebasco and will be

shown on drawings.
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24. Specs - Plastic Pipe. The location and extent of perforated and
non-perforated pipe will be clarified on the drawings.

25. Specs - Surveys. Delete Section 9.a.2 in the Bulldog spec and Section
9.a.4 in the Apache spec.

26. Specs - Preformed Joint Fillers. The filler should be ASTM 0-1752 
Type I.

27. Specs - Waterstop. The allowed types should include E, i.e. types B, 0
or E. The size will be reduced to a 3/4 or 1 inch bulb, and the
availability will be verified.

28. Bid Schedule. All quantities will be added to the Bid Schedule.

29. Cost Estimate. SCS requested additional back-up for unit prices,
including adjustments where contractor's actual quantities may differ
from the paid quantities. Quantities will be checked for correctness
and compatibility, in particular, structural backfill for the floodway
concrete channel and fencing which may have been included in both
projects. An error of 100 yd3 of grouted rock riprap was noted.

30. Construction Schedule. It is the SCS opinion that the construction
schedule presented is optimistic. The schedule will be re-examined and·
the bases more fully explained. The Apache schedule will be shifted to
start at at time which is consistent with completion of Bulldog
Floodway before runoff from the Apache segment is diverted from natural
patterns. Channel excavation will be scheduled so that wall forming
and concrete placement will occur within a short time of the completion

of excavation.

31. Operation and Maintenance. Several items have been covered in the
SCS-FCD Agreement. These will be deleted from the O&M. Inspection of
loose, rock riprap will be added. Inspection and maintenance of the
energy dissipator No. 2 basin and exit channel will be added .

0348T 1-1- 7
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32. Memorandum to Construction Engineer. Item 5 will be changed.
Considering the possibility that caliche may be found only at great
depth in some washes under the FRS, it was agreed that wash 'material

will be only to "suitably impervious material" or a maximum depth equal

to the embankment height above it.

Item 6 will be eliminated. The same memorandum will be used for Apache

Junction and Bulldog.

33. Roads, utilities. SCS advised Ebasco that Pinal County would like to
have Idaho Road in the reservoir raised above the 100 year flood

level. This has not been approved as yet. This would require
re-analysis of the hydraulics of flow from one section of the reservoir
to the other, as well as revisions to the road ramps. Other questions
related to the roads, adjacent areas and utilities will be discussed in

a meeting with affected parties on July 2.

34. Completion Schedule. In view of the number of modifications, the SES
suggested final submittal date of July 14 is considered optimistic. If
the project schedule can accommodate, a date of August 1 is preferable.

35. Right-of-Way. The Right-of-way limits west of and abutting Meridian

Road will be clarified by SCS in discussion with FCDMC.

0348T A- 8
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• APACHE JCT. FLOODWAY & FRS
AND

APACHE JCT. OUTLET &BULLDOG FLOODWAY

MEETING WITH SALT RIVER PROJECT
APACHE JUNCTION, AZ

JULY 2, 1986

Attendees: Bill Phillips
Cora Fernandez
Teresa Dominguez
Don Paulus
Glen Rockwell

- SRP
- FCD
- FCD
- SCS
- Ebasco

•

•

The meeting was held in the field to examine and discuss the coordination
between the FRS and the floodway channel and inlet and SRP's transmission
lines.

1. FRS. At the location where the west end of the FRS extends into the SRP
R.O.W., there is a need to design for equipment passage on the SRP
maintenance road. This will be accomplished by ramping up and over the
FRS at a maximum grade of 5%.

2. Access to SRP R.O.W. The south side SRP maintenance road is the main
one. Access and gates for only this one road will be adequate. The
standard 14 feet wide gate may be adequate if placed perpendicular to the
access road and able to swing fully open. SRP will confirm when final
revised plans are available.

3. Tower 39 Location. SRP was advised that a survey of the tower location
had been done with the result that the nearest tower leg is established
as being 41 feet from the reference line of the floodway and about 9 feet
from the top of the slope adjacent to the north side of the floodwy.

4. Interference at Weir Inlet 3. The alternative of moving the inlet
upstream 90 feet was discussed and appears to be workable. The crane
access and manuevering requirements discribed in SRP' s letter of June 20
to Ebasco apply. A sketch was provided to SRP which they will study.

5. Downguy for Tower 248. The dike for inlet·3 will be reloacted as
required to be clear of the downguy. This can be don by a field location
of the dike if necessary.

6. Bridge across Floodway. SRP will present to FCD an alternative to the
proposed bridge which appears to be much more economical. Therefore it
is not anticipated that the bridge will be required.

7. l2KW Line on Idaho Road. This line will be a permanent feature. Poles
can be placed on the road ramps over the FRS and can be modified as
necessary to coordinate with other design. In particular, it wil be
necessary to avoid excavating into the FRS. Pole hole depths are 10
percent of the pole height plus 2 feet. Present poles are 40 feet in
height but may be higher if needed to maintain clearances.

A-q
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APACHE JCT. FLOODWAY &FRS
AND

APACHE JCT. OUTLET &BULLDOG FLOODWAY

MEETING WITH AFFECTED ENTITIES
MARICOPA COUNTY FLOOD CONTROL DISTRICT, PHOENIX, Al.

JULY 2, 1986

A partial list of attendees is attached. The meeting started shortly after
9:00 a.m. and continued until 12:00 noon.

The purpose of the meeting was to discuss and clarify items which will be
affected by the Apache-Bulldog Project.

1. Raising of Main Roads. Pinal County has determined that it is necessary
to maintain access on Idaho Road to the area north of the FRS and
requests that the level of the road through the reservoir be raised to
the 100 year flood level. The matter will be recommended for Flood
Control District (FCD) approval. Ebasco will provide estimates for
re-analyzing the hydraulics of flow through the reservoir and for
revising the road design and, if necessary, the dam height. It was
agreed that Lost Dutchman Road does not require raising above the current
25 year flood level.

2. Access from Area Adjacent to Road Ramps. FCD's property acquisition and
plans for street revision in the area to the southwest of the Idaho and
Lost Dutchman Roads intersection was explained. CuI de sacs on Coconino
St. (Apache Dr.) and Windsong St. abutting the road ramp fill are
planned. FCD will submit this information to the City of Apache Junction
(City) with a request for the change in traffic pattern.

3. Water Line to Prospector Park. The re-routing of the temporary water
line as proposed by Ebasco along Lost Dutchman and Idaho Roads is
acceptable. The major concern is that The contractor will be required to
maintain water supply to the park throughout construction. The Arizona
Water Co. will study the changes resulting from project construction in
conjunction with their present system and extension plans and communicate
with FCD on any problems or possible coordination of their extensions
with the project construction.

4. Water Line on Meridian Road. A 12 inch main extends along Meridian
Road. The preferred method of crossing the floodway channel is by
attaching a pipe to the side of the bridge. The contractor will be
required to maintain service during construction.

5. Cable TV Lines. Lines are currently on poles on the south side of Lost
Dutchman Road and the east side of Idaho Road.

6. Power Line along Idaho Road. This line on poles will be maintained and
can be installed on the raod ramps. Poles will be set so that the basis
will not extend into the FRS •

7. Tomahawk Road. Tomahawk Road north of Apache Trail will probably be
established this year. Present floodway design assumes that Tomahawk
Road will be designed and constructed to pass flow originating between
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Tomahawk and Apache Trail to the floodway. The City will study the drainage
requirements and advise FCD of their design concept for the drainage as
affected by the road.

8. Bulldog Mine Road. FCD will request that the City and County approve of
abandonment of the road. Development of Tomahawk Road should provide an
acceptable traffic alternative.

9. Boundary Fences.

A. FCD may want fencing closer to the floodway channel than the Row
line. They will advise SCS and Ebasco on the matter.

B. The fence west of Meridien should extend along the north side of the
floodway and connect with signal Butte or park fence. The extend of
the existing or planned (Signal Butte) fencing will be checked. FCD
will check how to handle the small corner of the park that is cut off
by the floodway.

C. Chain link fences at roads will be eliminated in favor of the farm
field fences and gates. Chain link 4 feet high will be maintained at
the emergency spillway .

D. FCD prefers to have gate braces opposite to the direction shown
(Brace at gate bottom next to hinge side).

10. Maintenance Road. FCD wants the maintenance road on the south side of
the floodway to be adjacent to the channel and at the level 6 inches
below the top of wall.

11. Meridian Rd. Culverts. FCD will check on the need to remove culverts
just south of floodway crossing. If necessary removal will be covered in
FCD's bridge specification.

12. FRS Ramps. Ramps will be provided on the downstream side of the FRS to
reach the emergency spillway outlet (both sides) and the principal
spillway outlet and channel maintenance roads (both sides) .
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BUCKHORN-MESA WATERSHED
APACHE JUNCTION FLOODWAY AND FRS

AND
APACHE JUNCTION OUTLET AND BULLDOG FLOODWAY

Minutes of Final Design Conference
April 10 & 11, 1986

SOIL CONSERVATION SERVICE
PHOENIX, ARIZONA

April 10 attendees: See Attached List

April 11 attendees: Donald Paulus, SCS Phoenix

Leland Saele, SCS Portland

Carl Montana, Ebasco, New York

Glen Rockwell, Ebasco, Santa Ana
David Groner, Ebasco, Santa Ana

The meeting began at approximately 2:00 p.m. on April 10 in the offices of
the Flood Control District of Maricopa County (FCD). Because of the general
familiarity with the project by the participants and the diverse interests
of the various agencies represented, the discussion focused on specific
questions or concerns brought up by those attending.

1. TwO copies of the Final Design Report IV.l, Bulldog Floodway and Apache
Junction Outlet were delivered to sese Nine copies each of forty-eight

completed drawings out of a total of fity-nine drawings for this
segment of the project were available from earlier transmittals. The
report and drawings for the Apache Junction FRS Floodway were not yet
completed.

2. Salt River Project (SRP) requested details of the project as it

affected their transmission line between Idaho Road and Meridian Road

and their overhead line along Idaho Road. Ebasco pointed out that
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there was one location in which two legs of a transmission tower
foundation at Weir Inlet 4 were in the dike fill. Also, the north end

of the FRS passes under the transmission line corridor. SRP wishes to
review the designs to assure no adverse effects on structures and

pUblic safety. It was agreed that gates will be placed in the ~ence

around the project right-of-way for SRP access to the transmission

line. Also, access through the FeD gates and maintenance roads can be
provided. A set of drawings was provided to SRP for review. The
remainder of all drawings will be provided as soon as they are

available. This will include those for the road ramps over the FRS so

that the relocation during construction and re-establishment of the

overhead line along Idaho Road can be determined. FCD will continue

discussions with SRP relative to SRP access requirements. SRP and
Ebasco will communicate with regard to the details of the tower at Weir

Inlet No. 4 and the end of the FRS.

3: The City of Apache Junction (City) advised that they have requested

reconsideration of the decision to provide road ramp fill to

accommodate only a 24 foot wide roadway plus ten foot shoulders. They

have asked that the fill be sufficient for the ultimate 64 foot wide
roadway plus five foot sidewalks. The outcome of "this request will be

forthcoming soon and will be communicated to all concerned.

4. The Ebasco inundation study was discussed. This shows the flow limits
and elevations downstream from the FRS for spillway discharges

corresponding to the Emergency Spillway Hydrograph and the Freeboard

Hydrograph. Also studied were dam break~ in two locations and the
inundation resulting from resevoir levels corresponding to the

Principal Spillway Hydrograph and the Freeboard Hydrograph. It was

pointed out that the primary purpose of this study was as a basis for

an Emergency Action Plan.

5. The State Dam Safety representatives said that pressurized water lines

crossing a dam must not threaten the safety of the dam in the event of

a line break. Therefore, the line should be encased or laid in

protective surroundings •
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6. The City expressed some concern about the inundation of Idaho and Brown

Roads for floods larger than the 25 year flood. Since the water depth
over the road corresponding to the 100 year flood will only be 0.67

feet, the adopted approach should be acceptable with side of road

delineators and signs warning of possible flooding.

7. FCD inquired whether anything could be done to avoid raising the bridge
for the Ironwood Road crossing of the Bulldog Floodway, an estimated
three feet above the present roadway elevation. It was explained that

channel slopes have to be maintained as shown. Lowering ~he channel at

the bridge would require a deeper channel downstream of the Ironwood

crossing at a significantly greater cost because of the increased

volume of excavation. It was concluded that a promising solution is to

obtain permission to fill the area along the south approach to the

Ironwood Bridge with spoil from the floodway excavation. FCD will look

into this further.

8. Ebasco agreed to send an additional set of drawing prints to FCD.

9. Both SRP and State Dam Safety stated that a period of one month to

• review the proposed designs is quite short and may not be possible to

meet. SCS will discuss the schedule further with both entities.

The meeting continued on April 11 in the offices of SCS, starting about 7:30
a.m. with attendees as previously indicated.

10. The schedule for the project was discussed. Since financing for
constructon is lined up, the intent is to advertise and award a

construction contract as soon as possible, the award goal being

November 1, 1986. This means that the design needs to be finalized as

soon as possible. Both segments of the project, as well as the road

ramps and bridge crossings, will be bid at the same time and awarded
together.

•
11. Ebasco will complete the ~pache Junction OUtlet and Bulldog Floodway

drawing by April 18 and the Apache Junction Floodway and FRS drawings

and Final Design Folder by April 25. Since Don Paulus will be out of

the office from April 28 through May 7, Ebasco can mail the material

directly to reviewers if transmittal letters from SCS are provided.

A _f~



•
12. The scheduled date for the Final Design Review Meeting in Portland will

be revised. Tentative dates of June 11 and 12 were set with the

meeting to start at 1:00 p.m. on the 11th. All corrections and

modifications resulting from the review would be done by June 27 with

this schedule.

13. The remainder of the reports will be presented in three-ring binders to

facilitate corrections. Corrections and modifications can be inserted

in the draft issue to avoid complete reprinting.

14~ Ebasco will check to see if the early ses drawings show the SRP
transmission tower locations.

15. The water line crossing the FRS will be put inside a larger pipe or a
conduit made of precast U-sections with covers. A valve will be

specified to shut off the water supply in the event of a pipe break.

Ebasco will check the acceptability of this arrangement with the water

utility and the state Dam Safety.

16. Additional clarification of reinforcing bar spacing in slabs on curved

• portions of the floodway and inlets was requested by seSe

17. Sediment accumulation in the FRS reservoir and in the culverts under

the road ramps was discussed. It was agreed that the best way to

assure keeping the culverts and low flow channel open is by cleaning

them out as required. This will be included in the operation and
maintenance section of the design folder.

18. It was verified that the grout for grouted riprap will be colored.

19. Borrow areas for the FRS will be identified.

20. Payment methods for filling or excavating washes will be checked and

made clear in the specifications.

•
21. Roadway "earthfill" will be identified separately from the FRS to

enable separate payment.

A "_} ,f':'



•
22. The detail for the drain pipe in the grouted riprap of Energy

Dissipator No. 2 will be changed to provide a perforated header

connecting the non-perforated drain pipes •

23. To avoid possible confusion, "structure excavation" for the Bulldog
floodway will be called "lined channel excavation". The unit price

will be decreased from that shown in the current estimate.

24. A bid summary for the Signal Butte Floodway was provided by SCS to
Ebasco. Bid prices for concrete and reinforcing steel from that job

indicate that it will probably be appropriate to lower those estimated

unit prices for the Bulldog Floodway.

25. Notes to the construction engineer should include information about not

supporting the bridge deck form supports on the floodway slab.

26. SCS suggested identifying the locations of answers to questions raised

during review of the Preliminary Design report. Also, FCD comments on

the Preliminary Report should be included in the Final Report.

• 27. The meeting concluded at 1:30 p.m. on April 11 •

•
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BUCKHORN-MESA WATERSHED

APACHE JUNCTION FLOODWAYS, AND FRS
AND

BULLDOG FLOODWAY

MINUTES OF PRELIMINARY DESIGN CONFERENCE
FEBRUARY 5 AND 6, 1986

SOIL CONSERVATION SERVICE
PHOENIX, ARIZONA

ATTENDEES: Donald Paulus
John Sullivan*

- SCS, Phoenix,
- SCS, Phoenix

Teresa Dominguez** - Flood Control District of Maricopa County
Cora Fernandez** - Flood Control District of Maricopa County
Jan Warriner** - Flood Control District of Maricopa County

* Part-time, February 5, 1986
** Site Visit Only, February 6, 1986•
Carl Montana,

Glen Rockwell

- Ebasco, New York

- Ebasco, Santa Ana

•

The meeting began at 1:00 PM in the Phoenix Office of SCS and continued until
approximately 4:15 PM. The activities on February 6 were a walk through the
project from Apache Trail to the end of the Bulldog Floodway, with personnel from
the Flood Control District of Maricopa County and an observation of construction
activities on the Signal autte FRS and Pass Mountain Diversion.

1. A draft of written comments forming a supplement to the Phase II Soil
Mechanics Report was reviewed. When finalized, these comments will be issued
as a bound volume to supplement the original report.

2. SCS believes that specifying a maximum size of three inches (3") in the FRS
fill is too restrictive and not necessary to achieving design conditions.
Ebasco agrees and will change the maximum size to six inches (6").

3. It was agreed that some further discussion among geotechnical specialists
will be scheduled to finalize the specified foundation treatment for the FRS.

4. Discussion of the width of the transition zone in the FRS focused on methods
of placement and compaction. Placement methods will be left to the
contractor with a minimum width of three feet (3') and compaction by Class II
Specification. Contamination during pacement and compaction of the
transition zone and surrounding fill are the major concerns. This will be
mentioned in the construction notes of the Design Report.

A-/1
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Minutes of Monthly Meeting
Page 2
February 14, 1986

5. Pinhole tests for dispersion will not be part of the contractor's
responsibility but will be covered as a recommended procedure for the SCS
construction inspection in the constructon notes of the Design Report.

6. Que~tion No. 5 of the Supplement to the Phase II Report is no longer
applicable because new criteria govern. The answer to Question No. 12 will
be expanded to provide more detail.

7. The design of grouted riprap was reviewed and found to be generally
acceptable, with a maximum rock size of 24 inches. The "n" valve of 0.020
used for the grouted riprap with six inches (6") of rock exposed was
questioned as being low. The choice will be reviewed and explained.
However, since this provides a conservative result for the riprap design
which SCS and Ebasco are comfortable with, no change in the design results is
expected.

8. A preliminary copy of the review cumments on the Phase III, Preliminary
Design Report was provided to Ebasco. All items will be incorporated in the
design drawings and specificatons or addressed in the Phase IV, Final Design
Report.

9. The calculations for the water surface profile will be provided to SCS for
review. Item 2 in the minutes of the meeting of January 8 and January 9,
1986 wa~questioned with regard to effect of a downstream inlet upon an
upstream one in supercritical flow. The paper, "Side Weir Flows into
Supercritical Channels," is the basis of design and shows the distance
upstream of a weir inlet that the swell extends. When inlet 4F was
significantly re-located, this distance exceeded the distance from 4G to 4F,
indicating interference.

10. The design of floodway curves was discussed. The intended compound radius
curve near the end of the concrete portion of the Bulldog Floodway will not
fit into the existing alinement without interfering with the Meridian Road
bridge. Therefore, Ebasco proposes to use a single radius and raise the wall
height the necessary amount. It was pointed out that SCS TR20 requires that
added wall height on curves be limited to one foot (1'); therefore, the
proposed approach will require a letter request for a waiver of the design
standard. The options will be re-examined.

11. Descriptive material on preformed joint filler and sealant was given to
Ebasco with SCS preferences indicated. Ebasco will confilm the availability
of these products. The availability of other specified products, including
waterstop, will also be checked •

12. Several drawings showing reinforcing steel detailing were handed over to SCS
for review and comment. A cursory review resulted in several suggestions.
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13. SCS usually includes on drawings a table of reinforcing bar lap lengths for
additional clarity.

14. It was clarified that the channel bottom slab in floodways with supercritical
flow should have an extra inch of thickness above the top layer of
reinforcing. This is incorporated in the original placement rather than as
an added wearing layer.

15. Nomenclature on the drawings will be coordinated with specifications to
assure clarity as to construction ~equirements.

16. Details of drain filter material around weep holes in walls will be reviewed
and modified.

17. Comments resulting from the site visit are covered in a separate memorandum.

A-· I;.' ,



• BUCKHORN-MESA WATERSHED

APACHE JUNCTION FLOODWAYS, AND FRS
AND

APACHE JUNCTION OUTLET AND BULLDOG FLOODWAY

NOTES ON SITE FIELD TRIP
FEBRUARY 6, 1986

The following are noted observations as tape-recorded during the walk along the
route of the floodways, FRS and outlet. The visit to the site took place between
about 9:00 AM and 12:00 NOON on February 6, 1986.

The following people participated in the visit:

Apache Junction Floodway near Apache Trail

Natural drainage channels are not well defined. Earthwork grading will be
required to collect water and divert it into the inlet.

• 1.

Donald Paulus
Teresa Dominguez
Cora Fernandez
Jan Warriner
Carl Montana
Glen Rockwell

SCE, Phoenix
Flood Control District of Maricopa County
Flood Control District of Maricopa County
Flood Control District of Maricopa County
Ebasco, New York
Ebasco, Santa Ana

2. Approximate Station 22+00 on Apache Junction Floodway

There is a well-maintained road which crosses the floodway. This road is not
identified on the land map. A bridge crossing of the floodway may be
required. SCS will check with proper authorities to determine the status of
the road.

3. End of Apache Junction Floodway

Everything seems to be as shown on the plans other than the fact that there
are a number of minor road networks that may need to be identified.

4. Approximate Station 61+90 on Apache Junction FRS

Nothing of particular note so far on the FRS.

•
5. Apache Junction FRS at Idaho and Lost Dutchman (Brown) Roads

An AT&T manhole for access to the fiber optic cable was noted well in the
upstream direction from the FRS. The Flood Control District noted that the
City of Apache Junction would like to have the side slopes on the road fills
to be 2:1. The Flood Control District 1s acquiring the property and
buildings along the south side of lost Dutchman Road affected by the road
ramp.
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6. Approximate Station 97 on Apache Junction FRS

There is an abandoned car located here. Provisions will have to be included
in the specifications to cover removal of this vehicle and garbage and junk
that has been dumped in the vicinity of the FRS and borrow areas.

7. Junction of Apache Junction Outlet and Bulldog Floodway

Nothing of particular note from the FRS to this point.

8. Near Beginning of Bulldog Floodway

There is a major arroyo whose location coincides fairly accurately with the
plans .

9. Bulldog Floodway at Ironwood Road

The road is an asphalt paved road.

10. Bulldog Floodway at Salt River Project Transmission Tower

The offset distance between the tower footing and the channel wall should be
checked again; there may not be enough room for the maintenance road. Also,
check that no special treatment is needed where washes will be filled leading
to the Bulldog Floodway.

11. Bulldog Floodway near Meridian Road

Deep gullies exist which floodway must cross. These will be filled for some
distance upstream. Where the floodway crosses washes, provisions should be
made to assure cutoffs so that water does not pass under the structure and
undermine it.

•

12. Bulldog Floodway West of Meridian Road

There are boundary fences for the park which must be removed during
construction and replaced afterwards. The Flood Control District will obtain
the location of the fences. A well-defined wash exists at Station 707+00.
Additional surveying may be required at the inlet into the earth channel
portion of Bulldog Floodway. The end of the channel is in an area staked as
a borrow area for the Signal Butte FRS. The Bulldog Floodway waste
excavation should be disposed of off-site from the Signal Butte job.
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13. General

A discussion on grouted rock for drop structures led to the Ebasco suggestion
that test sections be constructed to evaluate the degree of penetration of
the grout into the rock.

A,- 7



• BUCKHORN-MESA WATERSHED

APACHE JUNCTION FLOODWAY, FRS
OUTLET AND BULLDOG FLOODWAY

AGE"-DA FOR MONTHL YtoEETING
FEBRUARY 5 &6, 1986

SOIL CONSERVATION SERVICE
PHOENIX, ARIZONA

1. Embankment foundation treatment

2. Embankment transition zone width

Excavation spoil disposal

Grouted riprap design

Revised water profile calculations

Floodway curve design

Floodway structural design

Bridge elevations

Divisions of Bulldog FW contract

Flood inundation study

Status of requested extra work contract modification
(t'bv. 12, 1985)

12. Field trip to project site (Feb. 6)

3.

4.

5.

• 6.

7.

8.

9.

10.

11.

•
A-'5
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BUCKHORN-MESA WATERSHED

APACHE JUNCTION FLOODWAY AND FRS
AND

APACHE JUNCTION OUTLET AND BULLDOG FLDODWAY

MINUTES Of PRELIMINARY DESIGN REVIEW MEETING
JANUARY 8 AND 9, 1986

SOIL CONSERVATION SERVICE - WNTC
PORTLAND, OREGON

ATTENDEES: Donald Paulus - SCS, Phoenix
Donald Wallin* - SCS, Portland
Lela~d Saele - SCS, Portland
Paul Manville - SCS, Portland
Clifton Deal* - SCS, Portland
Carl Montana - Eba5CO, New York
Glen Rockwell - Ebasco, Santa Ana
Dave Groner - Ebasco, Santa Ana

*Part-time

The meeting bega~ at 1:00 PM on January 8, 1986, and continued through
business hours until approximately 4:15 PM on January 9, 1986.

The sUbject of the meeting was the presentation and discussion of SCS comments
on the Phase III - Preliminary Design Report and, to a lesser degree, the
Phase II - Soil Mecahnics Report.

1. SCS pointed out a general difficulty in reviewing drawings along with
supporting designs because of apparent changes in one or the other which
are not reflected in both. Ebasco acknowledged that the latest calcu
lations, which correspond to the current topographic information and
decisions related to the type of inlet structures to be used, were not
included in the Phase III Report. Also, the drawings, in the preliminary
state, have not been fully coordinated or checked.

2. SCS requested that the Phase III Report include a calculated water
surface profile thrOUghout the lengthS of the floodways. This will
demonstrate the extent of the effect of the inlet flow upon" normal
depth. Calculations for the profile have been done and resulted in
changing inlet no. 4G on the Bulldog Floodway from an overflow weir to a
curved side channel because of flow effects upon inlet 4F. A sketch
showing the full profile will be included with the final version of the
Report •
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3. Additional exploration of changes from the conceptual design presented
earlier in the job were requested and will be provided. These are
identi fied in a marked-up COpy of the Phase III Report which SCS gave to
Ebasco at the meeting. A set of marked-up drawings was also discussed
and delivered to Ebasco. SCS confirmed that the bearings given on the
revised topographic drawings issued in October, 1985 were still valid.

4. It was agreed that the freeboard in the diked channels leading to the
inlets will be governed by the appropriate percentage of the depth rather
than a one foot minimum. It was also confirmed that the capacities of
the natural washes and approach channels have been checked to verify
ability to handle flow to the inlets.

5. Floodway wall thicknesses were discussed to verify criteria and extent of
various wall thicknesses. The drawings which detail the walls at the
inlets generally show thicknesses of fourteen inches. Since the drawings
presented did not detail the walls between inlets, the impression was
left that the major portion of the walls was fourteen inches thick. The
true case is that most of the walls are the minimum thickness of ten
inches. This will be more clearly shown as drawings are completed.
Also, the calculations resulting in the fourteen inch thicknesses will be
rechecked. An independent check by SCS during the meeting showed close
agreement with the Ebasco design.

6. Ebasco also will be looking at the possibility of reducing the fill
height against the floodway walls for reaches where the top of the
floodway is above the natural ground surface. This could reduce concrete
thickness and/or steel requirements in some places. A related
consideration will be balance of cut and fill, which has not yet been
studied. Also, SCS will check to see whether outside wall exposure is
architecturally accepta:'le. 1Il.(1)j'./A' Iij ;;1/) ...·:-,.'" 1-14-f>~

7. Colored concrete will be specified for floodway channel walls as well as
any other exposed concrete.

8. The Ebasco design will consider the alternatives in the floodway design
of a u-section or separate cantilever walls with a separate slab between
them. Sample designs using SCSI computer program indicate that
quantities for the U-section design are less up to about fifty foot
width. This is based upon following SCS standards which call for two
layers of reinforcement in the slab portion associated wit~ cantilever
walls, hence a total slab thickness of about twelve inches. (basco will
study further.

9. A discussion of criteria for grouted riprap design resulted in the
following conclusions:

A. Maximum rock size can be specified in the order of 2/3 of the total
riprap thickness. Maximum size available is 24 inches.

A
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B. Partial projection of the rock should be specified to increase
roughness where flow passes over the grouted riprap at the entrances
to the energy dissipation structures.

C. The effects of the greater rough~ess (higher "n" value) upon velocity
and resultant riprap thickness will be evaluated.

D. A drainage system under the riprap will be considered as a means to
relieve hydrodynamic pressures which might otherwise develop.

E. The full 100 year flow will be used as the basis for design of the
floodway, including energy dissipation structures.

F. Cutoff walls to caliche at the ends of the concrete channels will be
included in the design.

G. The possible maintenance requirements associated with grouted riprap
will be covered in the OaM section of the Design Folder.

10. It was agreed that it will be best not to disturb the caliche surrounding
the concrete encaseme~t of the AT&T cable. The filter material will be
brought down to the top of the encasement and will not be drained. This
is contrary to the procedure agreed to in the meeting of Seotember 30,
1985, in Santa Ana. Not surrounding the encasement with filter material
will require a waiver-oT SCS design requirements. Ebasco will submit a
letter recommending such a waiver.

11. The transition zone in the embankment will be extended all the way to the
bottom of the cutoff section. The width of the transition zone can be
reduced to three feet if that is considered consistent with economical
construction procedures.

12. It was agreed that the embankment top elevation will remain at 1810.0
feet to include a settlement allowa~ce of about 0.2 feet. Crown of road
at top of dam will be El. 1810.25 ft.

13. The Phase II - Soil Mechanics Report (page 37) refers to riprap adjacent
to emergency spillway walls. Instead of riprap protection, the fill
material will be sloped away from the structure, and non-disoersive soils
will be placed adjacent to the structures. Dispersive soils also will be
prohibited in the portion of the fill within three feet of the surface.

14. Procedures referenced in the Phase II - Soil Mechanics Report regarding
embankment foundation preparation (po. 35, 38) will be modified to
eliminate the need to determine and maintain optimum moisture content of
the foundation materials •
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15. Classification of various types of excavation was discussed. It was
agreed that "structure excavation" should be limited to that which
requires special equipment and the remainder will be a category of
"common excavation" at a lesser unit price. Payment for channel
excavation can be to excavation pay limits shown on the drawings.

-16. Floodway invert elevations will not be lowered to accol'T'fTlOdate bridge
elevations. It is preferred to raise bridge as required to provide
necessary clearance above water surface.

17. The start of Apache Junction Floodway will remain at Sta. 12+00.

18. The funds available for construction in FY86 are limited to $4.0
million. If the estimated cost of the Apache Junction Outlet and Bulldog
Floodway cannot be reduced below that figure, modifications should be
made to allow the extent of that contract to be reduced to correspond to
the money available.

19. Ebasco delivered a plan for the Flood Inundation Study. This will be
reviewed and comments communicated by sese

20. The next monthly meeting will be in Phoenix on February 5 and 6. The
last two meetings were changed to March 10 and 11 in Phoenix and April 7
and 8 in Portland.

A 'i.)_..
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BUCKHCl'N-MESA WATERSt-£AD

APACHE JUNCTION FLOODWAYS,
FRS, OUTLET AND

BULLDOG FLOODWAY

PRELIMINARY DESIGN REVIEW MEETING
JANUARY 8 &9, 1986

SOIL CONSERVATION SERVICE - WNTC
PORTLAND, OREGON

I REVIEW OF PRELIMINARY DESIGN:

A. Description, Purpose and Standards

B. Hydrology

c. Foundations and Embankment

• D. Layout and Design:

1- Apache Junction Floodway

2. Apache Junction FRS

.. 3 • Apache Junction Principal Spillway

4. Apache Junction Emergency Spillway

5. Idaho Road and Brown Road Ramps

6. Apache Junction Outlet and Bulldog Floodway

E. Specifications

F. Bid Schedule

G. Cost Estimate

II OCSIGNS FCli GROUTED RIPRAP

III SCHEDULE FOR FUTURE MEETINGS

•
EEW:CO
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BUCKHORN-MESA WATERSHED

APACHE JUNCTION FlOODWAYS, AND FRS
AND

BULLDOG FLOODWAY

MINUTES OF PRELIMINARY DESIGN CONFERENCE
"DECEMBER 9 &10, 1985

SOIL CONSERVATION SERVICE
PHOENIX, ARIZONA

ATTENDEES: Donald Paulus - SCS, Phoenix,
Bill Payne - SCS, Phoenix
John Sullivan - SCS, Phoenix

Paul Monville - SCS, Portland

Carl Montana, - Ebasco, New York

Cora Fernandez - Flood Control District of Maricopa County
Nick Kanan - Flood Control District of Maricopa County
David Johnson - Flood Control District of Maricopa County

• Jerry Brady - City of Apache Junction

•

Glen Rockwell - Ebasco, Santa Ana
David Groner - Ebasco, Santa Ana

The meeting began at 10:15 AM. All of the above attendees were present on
December 9, 1985. Further discussions took place among D. Paulus, P. Monville and
the Ebasco representatives during a field trip on December 10.

Discussions were based upon the attached agenda.

1. Presentation of PreliminarY Design

The design review concentrated on the layout and design as presented in
the preliminary drawings which were delivered to SCS. The Preliminary
Design Report and twenty-two (22) of an expected forty-five (45)
drawings were submitted for the Apache Junction FRS and F1oodway, and
the Preliminary Design Report and twenty (20) of an expected thirty-two
(32) drawings were submitted for the Apache Junction Outlet and Bulldog
Floodway.

Items which were discussed in some detail were:

A. Disagreement of Ebasco and SCS coordinates and alinement bearings.
Ebasco will check.

B. Loading on channel walls. This appears reasonable, but will be
reviewed.
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C. Reinforcing bar cover for walls and slab of channel relative to
design. It was pointed out that the top one inch of the bottom slab
should not be considered in the structural design.

D. Methods of detailing reinforcing bars. Ebasco will prepare a sketch
of suggested presentation for SCS comment.

E. Note that drawings will be reduced; therefore lettering and details
should be large enough to accommodate without sacrificing clarity.

F. Coordination of design of channel with bridges at Ironwood and
Meridian Roads. It was agreed that acceptable details can be worked
out using the bridge abutments as channel side walls.

G. Inlet ponding was confirmed as being within the right-of-way. Also,
the west end of the FRS will be checked for interference with the
Salt River Project transmission line ROW.

H. The division between the Apache FRS and Bulldog contracts will be at
the downstream outlet (principal spillway) pipe headwall.

I. Spoil for structures or for fill: spoil has a required use, it
should be covered in specifications and paid for.

J. Spoil quantity may be a problem. Quantities will be calculated and
spoil berms will be shown. A decision will be made as to whether to
waste or stockpile spoil from Bulldog Floodway excavation.

K. Colored concrete may be required for emergency spillway and exit
channel.

L. Washes may be excluded from borrow areas in order to maintain areas
for seed generation.

M. Specifications drafted to date, the list of those which will be
required, the Bid Schedule and the Cost Estimate will be reviewed by
SCS.

The material presented by Ebasco will be reviewed by SCS, and further
comments will be provided.

2. Size of Riprap for GrO~ed Riprap.

Design procedure for grouted riprap will be worked out by Ebasco •
Probably no more than three (3) specification items can be used for
grouted riprap. Selected thickness of side slope grouted riprap in the
stilling basin will be justified by Ebasco.
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3. Settlement Allowance for FRS:

The Ebasco position, as presented in the Phase II - Soil Mechanics
Report, is that no allowance for settlement is required in the
constructed height of the FRS.

4. Final Design Folder Format

The documents prepared in Phases I through III can be incorporated in
the Phase IV Final Design Folder. The newly created material will be
sufficiently detailed to present a complete picture, repeating some of
the explanatory material when necessary, and will explain changes in
concept or design that occurred in the course of the project development.

5. Schedule for Future Meetings:

The next meeting is scheduled for January 8 and January 9, 1986 in
Portland, Oregon.

~/lf

Attachment
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• BUCKHORN~SA WATERSHED

APACHE JUNCTION FLOODWAVS,
FRS, CUTLET AND

BULLDOG FLOODWAV

PRELIMINARY OESI~ CONFERENCE
OCCl:M9ER 9 & 10, 1985

SOIL CO~ERVATION SERVICE
PHOENIX, ARIZONA

------------------------------------------------------------------------------

1. Prese~tation of Preliminary Desig~

A. Description, Purpose &Standards

B. Hydrology

c. Foundations &Emba~kment

• D. Layout &Desi\11
a. Apache Junction Floo~'ay

b. Apache Junction FRS

c. Apa::he Junction Principal Spillway

d. Apache Junction Emergency Spillway

e. Ida~o &Brown Roads Ramps

f. Apache Junction Outlet &Bulldog Floodway

r. Specifications

F. Bid Schedule
G. Cost Estimate

2. Size of riprap for grouted riprap. See SCS letter dated 6/27/83 from

J C Stevenson to R Arrington.

:5. Settlernent allowa~ce for embankment.

•
4. Final Design Folder Format

5. Schedule for Future Meetings

? ,'i
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BUCKHORN-MESA WATERSHED

APACHE JUNCTION FLOCDWAYS, AND FRS
At{)

ElJLLDOG FLOCDWAY

MINUTES OF MONTHLY MEETING
NOVEMBER 7, 1985

EBASCO SERVICES INCORPORATED
3000 WEST MacARTHUR BOULEVARD

SANTA ANA, CALIFORNIA

ATTE~EES: Donald Paulus - SCS, Phoenix,
David Lambson - SCS, Phoenix
Carl Montana, - Ebasco
Glen Rockwell - Ebasco
David Groner - Ebasco

The meeting began at 7: 30 A~1.

Discussions were based upon the attached agenda.

1. Approval of Pnase I Report

The Report has been reviewed and approved by seS. It is understood that
continuing development of the design will be reviewed for conformance
with SCS or other acceptable standards. ses will process payment of the
5% retainage.

2. Phase II Report Status

The Phase II Report will be completed and submitted to SCS by
November 15. Review discussions will be by telephone and
correspondence, with presentation by Ebasco of key points at the
Portland review meeting in January, 1986.

Copies of Clifton Deal's written summary of the september 30, OCtober 1
meeting in Santa Ana were distributed, since the copy sent to Carl
Montana had not reached him.

A letter is in preparation by SCS stating that SCS believes the
embankment filter system can accommodate 0.1 ft. of settlement for each
foot of embankment heignt. Ebasco will evaluate available information
and recommend the amount of extra fill height to be added to the
embankment to provide an allowance for probable settlement.
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Ebasco's current recommendation is that extra compaction effort be done
on the first lift of the embankment to reduce later settlement.
Ebasco's Chief Civil Engineer, J. Ehasz, will discuss the subject with
C. Deal in more detail. It was noted that saturation of the embankment
foundation prior to compaction would be relatively inexpensive; however,
the effectiveness of doing so is still in question.

3. Spillway Conduit Profile

A check of geological drawings and the spillway conduit drawing
confirmed that the base for the conduit is well into the caliche
foundation. This will result in minimal settlement and joint movement.
It was agreed that foundation exploration logs will be inclUded in the
bid documents and referenced on the appropriate drawings.

4. Relocation of Apache Junction Floodway Start

The relocation has been discussed with the City and the Flood Control
District. These entities will write a letter to SCS suggesting a change
in the start location. SCS will recommend a new starting location at
station 12.00. This will be finalized in a week or two.

• 5. Status of Surveying, Mapping Additions

The surveying and mapping requested for all construction has been done
and provided by SCS. Additional mapping will probably be required to
define inundated areas at some of the inlets.

Final determination of ROW requirements for construction and inundation
was requested and will be furnished by [oasco by November 12.

6. Location and Design of Side Inlets

Inundation limits relate to the type of inlet selected for locations 6A,
4C and 58. SCS will evaluate comparative costs and advise Ebasco on
their choice for these inlets within a few days.

The advantages of filling gullies upstream of inlets to avoid ponding
was discussed. SCS will advise Ebasco of their preference on this
matter. The gullies should at least be shaped to provide for the
service road crossings.

A review of drawings disclosed the need for inlets at locations 68 and
6C; 68 into the Bulldog Floodway concrete channel just upstream of the
energy dissipator and 6B into a suitably protected location of the earth
channel •

•
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7. Design of Floodway Curves for Supercritical Flow

It was noted that EDasco intends to use compound curves with a
non-superelevated channel floor. This will minimize construction costs
and reduce the amount of extra wall height on both inside and outside
walls to contain standing waves.

8. Coordination of Bridge Design with Floodway

The bridge design sketches provided by the Flood Control District were
examined. It was agreed that Ebasco will provide the District with
geometry, requirements and criteria for the bridge design which will be
compatible with the channel on either side of the bridge. This is
needed as soon as possible.

The District has the necessary information to locate the bridges.

Freeboard between the 100 year flood water surface in the floodway and
the bottom of the bridge will be one foot (1').

9. (basco Drawing List

• Copies of the Drawing List were provided to SCS.

10. Ebasco-Flood Control District Contract Status

The contract is in effect, and the District has provided Ebasco with
topographic information and design standards.

The District in consultation with others will make the decision on the
width of the top of the roadway fill (whether to provide for present or
future paving width).

It was noted that a power line has recently been installed along Idaho
Road in the vicinity of the FRS, which will be noted on the drawings.

11. Specification and Bid Schedule Questions

In response to questions, the following was decided:

A. Use water costs from Pass Mountain Documents. Provide rationale for
quantity. SCS will send backup used for Pass Mountain and Signal
Butte.

B. For mark-up of specs, use the NH20 specs as a basis •

•
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C. Ebasco will type the bid schedule. SCS will type all other parts of
tt:e specs.

D. Use SCS specs for the road ramps.

E. All clearing of valuable plants, landscaping and seeding will be by
others.

F. Make any small item subsidiary to others.

G. SCS will advise on how to incorporate pay methods.

H. Spoil areas should be designated.

I. Provisions should be made for a 14 ft. wide roadway on each side of
the floodway with payment for placement of material.

J. Make floodway walls of uniform thickness from bottom to top. SCS
will checK and advise on whether to use 12 inches as a minimum
thickness for walls higher than 5 feet.

K. Include standard drop inlet boxes with pipe through channel wall for
intermediate drainage between major inlets. Provide a roadway
grating over the top of the box.

L. "Measurement and Payment" section of standard NEH 20 specification
will be included in "Items of Work" section or will follow it. Only
applicable methods of payment will be included.

12. Curved Inlet Design Standard (TR-25) Clarification

SCS will check the use of the standard for cases of entering flow
greater than main channel flow to see if Ebasco's interpretation is
correct.

13. Ebasco's Extra Work Evaluation

The evaluation of extra design work related to the need for corrected
topography and the revision in construction contract limits was
presented. Ebasco will submit this to SCS for approval of a contract
modification.



•
Minutes
Page 5
November 7, 1985

14. Requested Change in Deliverables

The following changes have been requested by SCS and agreed to by Ebasco:

Reproducible Blue Line Reproducible
Drawings Drawings Drawings

0 9 0
1 9 0
0 5 1

PER CONTRACT

Blue Line
Submittal Drawings

Phase III - Preliminary Design 6
Phase IV - Final Design 7
Phase IV - Final Approved 10

15. Schedule of [basco Work and Meetings

The Phase II Report will be mailed by November 15.

AGREED REVISION

•
The Phase III work and docLITlents will be presented for review on
December 9, and as final by mid-January. Phase III Reports will follow
the format as presented at the meeting and discussed in regard to
contents and details. Separate reports will be prepared for 1) Apache
Junction F100dway and FRS and 2) Bulldog F100dway and Apache Outlet.

The Phase IV work and documents will be presented for review on March 3
and as final by April 7, or as soon thereafter as all SCS com~ents are
in hand and one (1) week is allowed for changes.

Meetings are scheduled as follows:

o
o
o
o
o

Preliminary Design Conference (Phoenix)
Preliminary Design Review (Portland)
Monthly Meeting (Phoenix)
Final Design Conference (Phoenix)
Final Design Review (Portland)

*Tentative

December 9 and 10
January 8 and 9*
February 5 and 6*
March 3 and 4
March 31 and April 1

•

16. Other Items

With regard to the filter around the AT&T cable, SCS will check with
AT&T to see if they have special requirements for construction or
insurance.

GR/lf
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LOCATION:

ATTENDANCE:

APACHE JUNCTION FLOODWAY. FRS. OUTLET &BULLDOG FLOODWAY
MINUTES OF MONTHLY MEETING

SEPTEMBER 30. OCTOBER 1. 1985

Ebasco Services Inc.
3000 W. MacArthur Blvd.
Santa Ana. CA 92704

Donald Paulus. SCS-Phoenix
Clifton Deal. SCS-Portland
Carl Montana. Ebasco
Victor Bolano, Ebasco
Glen Rockwell, Ebasco
David Groner, Ebasco

The meeting was begun at 1:00 PM

Discussions were based upon the agenda (attached) although the order was changed to
accommodate schedules of individuals.

•
1. Review of Comments on Phase I - Feasibility Study Report

A. Some of the referenced correspondence was not included in the report. Copies
of this correspondence will be sent for insertion.

B. Report indicates backfill material can be the same as embankment fill. Back
fill would normally have smaller allowable sizes. Ebasco explained that,
since the embankment fill is not expected to have rocks in it, it will be • ~
specified with a maximum size of 1 inch. This will also be suitable for
backfill.

C. Aquestion was raised about removal of an item from page IV-5. This was
the paragraph on cracking prevention and was removed because it has been
decided that it is not applicable in consideration of present design.

D. Was the additional computer run for hydrological assessment as earlier
agreed to included in the revised report? Ebasco will check that and supply
it if not included.

E. Ebasco agreed to furnish an index to locate where .in the report SCS's
comments and questions have been addressed.

•
2.

F. It was pointed out by SCS that there may be additional comments from the
Portland office review. Replies to comments at this stage can be put in
an addendum.

Review of Memo of August 29, 1985

It was confirmed that the telephoned comments and aqreements as described in the
memo are correct. The grouted riprap design referenced has been provided to
Ebasco.

A- .~
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Apache Junction Floodway, FRS, Outlet &Bulldog Floodway
Minutes of Monthly Meeting

•
september 30, October 1, 1985
.)age Two

3. Review and Discussion of Preliminary Phase II Report

A. SCS pointed out that the report should be a "stand alone" document which
discusses all aspects of soil mechani,cs which affect the design and operation
of the project. To accomplish that, the report should include a more com
plete description of the project. Also, there should be an explanation

-- of why additional testing was done in Phase 1.

B. (Page 9) Dispersion tests were done by the double hydrometer method. SCS
suggested that pin-hole tests be run during cgnstruction for better confirmation
of dispersion potential. It was recommended that the erodibility of the
soils also be discussed as this will be a concern, es~ ~cially at the inter-
face of earth and concrete structures. This aspect should also be covered
in the O&M section of the Design Report. ~C~ /;:'~ !f,f.,t{,d- P/l/I~ ??ct';,-- ((;:1"

~(;",-i Ht",;._
C. (Pages 11 and 14) Reference to average values should be changed. SCS

normally uses conservative or "worst case" values rather than average.
Ebasco concurred that the values used are "worst case" rather than average.

•

•

D. (Page 12) SCS pointed out that when tests show negative pore pressures,
the effective stress rather than total stress should be used for rapid
drawdown analysis. If results of infinite slope analysis show instability,
this does not require an adjustment of slopes but can be handled by
maintenance since the sloughing, if it occurs, would be shallow and of
rare occurrence.

E. (Page 13) The reference to horizontal permeability is questionable since!
the test i ng method a11 owed permeabil ity in both hori zonta1 and vert i ca1 : i -.-
directions.

F. (Pages 15 and 26) Provide for and describe drainage system for concrete
channel walls and service and emergency spillway structures.

G. (Page 18) Reference to the infinite slope stability analysis should reflect
the SCS approach that low safety factors can be justified as acceptable
because of the shallow failures and rare occurrences.

H. (Page 19) SCS pointed out that blockage of the outlet ports of the spill
way could lead to a steady state seepage case. This should be analyzed and
may indicate a need for design modification. Ebasco will analyze that
condition. The result may be a provision of drainage of the transition
fil ter zone.

I. (Page 19) Report should state that the indicated cohesion in the total
strength parameters is a transient condition and should not be relied upon.

J. (Page 20) Further backup for conclusions would be beneficial to the
reader.

A.,.-



Apache Junction Floodway, FRS, Outlet &Bulldog Floodway

•
. '~utes of Monthly Meeting
. ,)tember 30, October 1 t 1985

rage Three ~

K. (Page 23) SCS disagrees with the need for or effectiveness of the alter
natives presented for handling collapsibility. It was agreed that present
data on potential for collapse is inconclusive, and additional tests,
unless very extensive, also would leave the issue uncertain. Stripping
or compaction under saturated conditions would be expensive and might not
control the collapsing. SCS believes that cohesionless transition zone
will control seepage resulting from embankment settlement and cracking
from whatever cause. SCS will provide their estimate of the amount of
embankment settlement they believe the transition can handle. Ebasco will
then evaluate this and decide on concurrence or a recommended alternate
approach.

4.

•

L. The report should discuss the transition zone, potential for service spill
way settlement and all other soil-related questions.

M. The report should include the compaction requirements and the method of
compaction control to be used and described in the specifications.

Status of Additional Topographic Mapping

Three additional my1ars (five previously received by Ebasco) were delivered at
the meeting. The remainder will be sent as they are completed. The status of
the mapping is no longer delaying the design work. Extension of the topography
at the ends of the earth channels and the Emergency Spillway will be completed
soon.

5. SRP Transmission Tower Footing Dimensions and Stationing Reference

The footings for the tower legs are 2 ft. diameter. The dimensions on the
sketch provided earlier are thought to be to the outside of the footings.
The correct stationing is on the rylars.

6. Topography Reference Controls

In addition to the coordinates given in SCS's letter of September 24 to Ebasco
Santa Ana, there are coordinates provided along the alignment in the work plan
provided to Ebasco at the start of the job. Ebasco will note on the drawings
the coordinates of all P.I.'s and starting and ending points. A suggested
alignment change of Bulldog Floodway was delivered to Ebasco (part of SCS letter
of September 24 .to ~b..a?~",NV). - --- --

7. SCS Standard Mylars for Riser and Conduit

These were delivered to Ebasco at the meeting.

Signal Butte Construction Schedule

This was delivered to Ebasco.

A-i..
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9. Review Drawing Title Block Layout

SCS approved of proposed Title block.

10. Change of Floodway Centerl i ne to IIReference li ne"

This is acceptable. Other jobs have called the alignment line IIsurvey line".

11. Concrete Floodway Design Criteria for Loading Conditions

The soil loading parameters are as presented in the Preliminary Soil Mechanics
Report. SCS agrees with the Ebasco approach to provide drainage of the walls.
Loading should allow for vehicles travelling on the upstream berm as well as the
roadway on the downstream side.

12. Joint Configuration, Spacing and Waterstops

These design details were discussed. Joint spacing should agree with NH6. Details
not covered by SCS standards are to be developed by Ebasco and sent to-5tS for
corrrnent .• ~. Filters and Filter Gradation

Design of filters will be governed by SCS Design Note No.1 dated July, 1985,
copies of which were handed to Ebasco.----

14. Runoff Flows to be Channeled to Inlets

It was agreed that drainage between inlets at washes should be directed to those
inlets rather than passing over the channel walls. In some cases, topography
may dictate a separate pipe inlet for these flows.

15. AT&T Cable Crossing Status

The cable encasement should have a transition filter around it. This will be
drained, probably to the transition zone in the embankment, then to the embank-
ment toe.

16. Status of Ebasco-Flood Control District Contract

The contract is in effect and work on the roadway will be starting as soon as
topography and design standards are received from the District. The District
construction items will be included in the Apache Junction FRS construction
documents, but will be kept separate for identification .

•
A ,'~'- ~'" "
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17. Flood Control District Bridge Plans

Coordination of the floodway reference line at the bridge locations will be provided
to the District. Also, there are monuments on the reference line on either
side of Ironwood and Meridian Roads which can serve as references for bridge
locations. Details of the bridges are not known. Ebasco will request details
in Qrder to assure coordination with the floodway design.

It was agreed that Ebasco will evaluate these in more detail and submit a revised
schedule and a request for a Contract Modification to cover the additional cost
and extended schedule. The new schedule will maintain the original number of
meetings and the same locations. SCS explained that the budget allows start
of contruction of the Bulldog Floodway portion in the fall of 1986. This requires
that the documents be in SCS hands by early April, 1986. Ebasco will make every
effort to meet this schedule objection.

18. Telephone and Water Line Crossing of FRS

The roadways over the embankment will be raised above the embankment crest enough
to handle burying of utilities without infringing on the embankment. Water lines
will be designed to provide drainage away from the embankment of leakage or flow
from a pipe break.

19. Schedule of Ebasco Work and Meetings

The impact of the following items on the Ebasco contract was discussed:

_ Completion of SCS review of Phase I Report later than scheduled
_ Requirements to develop new topographic survey information
_ Change of limits of two contruction contracts

~

~



• BUCKHCRN-foESA WATERSHED

APACHE JUNCTION FLOOOWAY, FRS, OUTLET
AND BULLDOG FLOODWAY

AGENDA FOR MONTHLY MEETING

OCTOBER 1-2, 1985

EBASCO SERVICES INCORPORATED

SANTA ANA, CALIFORNIA

1- REVIEW OF COMMENTS ON
PHASE I - FEASIBILITY STUDY REPORT

•
2. REVIEW OF MEMO OF AUGUST 29, 1985 (Attached)

A. Grouted Riprap Design Reference

B. Corrugated Metal Culverts Under Road Enbankments

C. Flow Downstream of Emergency Spillway

D. Design Criteria for Idaho and Brown Roads

,. Review and Discussion of Preliminary Phase II Report

la. Status of Additional Topographic Mapping, including
Extension for Earth Channels and Emergency Spillway

s. SRP Transmission Tower Footing Dimensions and Stationing Reference

• 6. Topography Reference Controls



7. SCS standard ~lars for Riser and Conduit

• 8. Signal Butte Construction Schedule

9. Review Drawing Title Block Layout

10. Change of Floodway Centerline to "Reference Line"

1l. Concrete Floodway Design Criteria for Loading Conditions

12. Joint Configuration, Spacing and Waterstops

13. Filters and Filter Gradation

14. Runoff Flows to be Channeled to Inlets

15. AT&T Cable Crossing Status

• 16. Status of Ebasco--Flood Control District Contract

17. Flood Control District Bridge Plans

18. Telephone and Water Line Crossing of FRS

19. Schedule of Ebasco Work and Meetings

• CRtlf 9-17-85
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Interoffice Correspondence

•
. (

EB6SCO
CATE 29 August 1985 FILE REF

TO

FROM

Distribution

C J Montana~

OFFICE LOCATION

OFFICE LOCATION Los Angeles

St,J~JECT BULLDOG FLOODWAY AND APACHE JUNCTION PROJECT
RECORD OF PHONE CALL CONVERSATION 8/28/85
BETWEEN C MONTANA AND 0 PAULUS

Q.

R.

• Soil

Q.
rock

•

Shiam Goyal and I were in Santa Ana from August 27 thru August 29 to work with
Dave Groner and Glen Rockwell on the Bulldog Floodway and Apache Junction
project. While there a number of questions arose. We called Don Paulus on
August 28th. The following is a record of the conversation: (Questions &
Responses) •

Who will SCS have in attendance at the October 1st meeting in Santa Ana?

Don Paulus and Cliff Deal will attend the meeting. Cliff Deal is the
Mechanics Engineer from the Portland Regional Office.

Why is the Riprap shown by SCS on all previous projects grouted? Is the
sized by some criteria and then grouted anyway?

R. In general, we have found that the rock size required is so large that it
is not available. No design procedure has been used for the side inlets; the
rock is grouted in lieu of rock design procedures being used. We have used a
Corp of Engineers procedure for design of the rock in the chutes which I will
provi de you.

Q. Will you make a TR-50 run for us for channel design if we provide the
input data?

R. No. Make sure you use TR-67 and DN-Zl.

Q. I believe it is not in our or your best interest to modify the standard
specifications by deleting options not used. In many cases, more than one
option may be used. It just seems like a potential source of error.

R. I agree, but we have been directed by our administrative office that this
procedure must be used. Some claims have resulted from options having not
been deleted. The deletions must be made.
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•

•

. ~

Q. In Section VI. Studies. Para. 5)4.2 of your review comments on the
Feasibility StudY. you asked for the design criteria to be used in design of
the culverts under the roads; we will not be designing these culverts under
this contract. ..

R. We realize this. however. they must be designed in accordance with SCS
criteria since they are considered to be part of this project.

Q. Can we use corrugated metal for these conduits under the road?

R~ Yes. we do not want the pipe coated on the inside. only on the outside.
Fires have been started in pipes coated on the inside.

Q. The regional office comments ask that a joint extensibility calculation
be made for the principal spillway conduit. Since the pipe will be bedded on
Caliche for its entire length. there is no anticipated settlement. The pro
cedures in TR-1S require that there be settlement for the calculation to be
made. It seems to me that under the circumstances the calculation is not
appropriate.

R. I agree. Just document your reasoning.

Q. The City of Apache Junction has again raised the question regarding the
flow below the emergency spillway. We believe this issue should be resolved
so that changes in design are not required at some later date. It also
appears that the peak discharges from subwatershed 3 without the dam exceed
the corresponding discharges from the emergency spillway down the flow area
they are concerned about.

R. No changes will be made in design. The decision on spillway location has
been made. The question of inundated area will be answered in Phase IV.

Q. The City of Apache Junction has asked that the roads through the
reservoir area be designed for 45 mile per hour speed limit and that they be
widened to 4 to 6 lane widths. All the work we have done has been based on
the previously-agreed-to 30 MPH speed limit with a 64 foot width. Will this
work have to be redone? The work required to do the increased width is mini
mal since we will only have to increase the culvert size. However. the higher
speed limit will result in a longer elevated section through the reservoir
which will reduce the weir length for flow across the roads through the
reservoir. This could result in higher dam elevations. Will we be c~
pensated for this additional work?

R. I will resolve this with the City and get back to you.

A-~
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~ Q. Do you want maintenance ramps into the concrete channels?

R. No.

Q. Have you been placing bedding under the concrete channel slabs?

R. No. We have been excavating to grade and pouring without bedding. We
have used waterstops. Do not use cork joint filler. We have had good success
with the two part joint sealer that is in the signal butte specs.

CJM:JAS
0016u:78

Distribution

G Rockwell
C Montana
D Groner
S Goyal
VBolano
D Paulus

•

~
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MINUTES OF MEETING
COMPARATIVE DESIGN STUDY CONFERENCE

BULLDOG FLOODWAY AND APACHE JUNCTION FLOODWAY, FRS, AND OUTLET
JULY 24, 25, 1985

LOCATION: USDA SCS STAT~ OFFICE
201 E. INDIANOLA AVE.
PHEONIX, ARIZONA

ATTENDANCE: SEE ATTACHED LIST

The meeting was opened by Don Paulus at 1:00 P.M.

A presentation was made by Ebasco in accordance with the .ttached
agenda with some reorgani:ation to accomadate the schedule of the
engineers from the Maricopa County Flood Control District.

Following a review of the revised schedule the following issues were
raised pertaining to the material presented:

* Ebasco will check extent of backwater at each side inlet.

* The assumption of sediment laden water in the design of the
earth portions of both the Apache Junction Floodway and
B"llldog Floodway was questioned by sese Don Paulus agreeded
to provide Ebasco with calculations used on a previous
project for projecting sediment load •

* Nick Karan asked if the cost of landrights as considered
in the recomemdation that a rectangular channel be build
instead of a rectangular channel for the Apache Junction
Floodway. The reply was that they had not been but all
agreeded that less land would be required for the rect
angular channel.

* Ebasco was asked to check extent of backwater behind each
side inlet.

* The question was raised regarding the extend of sediment
build up in the concrete lined channels. It was agreeded
that the velocities were high enough to keep the channels
flushed of sediment.

* Ebasco is recommending that a 30 inch principal spillway
be used instead of the 36 inch that was in the work plan.
When asked, ses was not aware as to why a 36 inch pipe was
recommemded but thought it might be for maintenance
purposes. ses will documment their decision en pipe Sl:e
in their review comments.

* There was general discusson regarding the design of Idaho
and Brown Roads. Main concerns involved the speed limit
and use of a four way stop at the intersection. SCS and
Maricopa County will provide Ebasco with the design
criteria needed.



•

•

•

* A general discussion insued regarding the design oi the
culverts under Idaho and Brown roads. It was agreeded
that the approach used by Ebasco was conservative and
acceptable.

* Hydrologists from the MCFCD asserted that there is ..
depression in Apa~he Trail approximately 1000 feet
upstream of the floodway and that .dditonal drainage
area should be included east of Apa~he Trail. Ebasco
pointed out that this area was looked at in detail in
April and that it had been agreed that the area east
of Apache Trail did not contribute to the Apache
Jun~tion Floodway (see minutes of April meeting>.
Ebasco also pointed out that increasing the drainage
area would have no effect on the FBH since the floodway
is not designed to carry the flow which would overflow
the channel a go around the FRS.

* There was general discussion over the defination of
"complete cutoff". Earlier statements by SCS indicated
to Ebasco that they desired a cutoff to caliche due to
the possibility of buried and incised channels. The
SCS TSC representative stated that he did not believe
it was necessary to provide a cutoff to caliche to
have a complete cutoff and that something less than
a cutoff to caliche might be acceptable. It was
agreeded that this alternative would be considered in
Phase II of the work. Additional investigation needed
would be defined by Ebaso with the objective of having
field work complete in early August.

* The issue involving the collapsibility of the soil was
addressed. Nick Koran pointed out that it is normal
practice to run the SF'T in a saturated state which the
SCS had not done. After general discussion it was
agreeded that the additional field work would include
SPT in a saturated state adjacent to previous holes
where SPT were obtained in the dry state.

* The issue of the use of anti-seep collars was raised
and it was pointed out that SCS no longer uses them
and that a diaphram is the method utili:ed.

* SCS stated that they would like a Type A-I bedding
used under the principle spillway conduit. (TR-5>

* Discussion on Design Criteria:

* SCS asked that Ebasco document its use of .025
for Mannings n for both the aged and ••-built
conditions. They generally use .027 for aged
and .024 for as-built.

* Page 11.3, Para. 2.5.1 Describe transition
to be used in narritive.

A t; ~- ...",:' - ,
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* Page 11.8 - It was agreeded that the freeboard
used in all cases would be 201. of the depth or
1 foot which ever is greater.

* Page 11.8 - Curves in subcritical flow require
superelevation.

* Page 11.13 - SCS requested that we document that
no steady state seepage conditon exists. A
stability analysis will have to be made for the
drawdown condition on the upstream slope After
partial saturation.

* Discussion on Suitability Assessment:

* Page IV.6 para. 1 - SCS requested that Ebasco show
agreement that the design can be completed based on
correlated data.

* Page IV.6 para. 3 - SCS agrees with the statement
but would like it written with a more positive
approach.

* Page IV.6 para. 2 - SCS would like to have the depth
of cutoff to be defined on the plans but incorporate
in the Specifications that the final depths will be
as determined by the engineer in the field at the time
of construction. A sample specification was provided.

* Page IV.6 para. 4 Regarding the question of the
soil being collapsibility, it was agreeded that SPT
would be run as discussed earlier subject to agree
ment with this approach by Ebasco's Chief Civil
Engieer. SCS also stated that they were not
concerned with the material be dispersive and would
document this belief in their review comments.

SCS agreeded to provide Ebasco with the following:

* Revised copy of SM-l

* A copy of the procedure to be used in estimating the
degree of scour downstream from the baffle chute

* Sample of previous calculations they "have made to
estimate the amount of sediment in runoff water
for use in the stability analysis of the earth"
channels

* NEH-20 on a floppy disk
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INTRO~\JCTIONS

PROJECT SCHlDULE ~~ STATUS

SVITA!!llTY ASStSS~~ - SOIL K!CHANICS

BYDRQU>CY

STUDIES

APACHE JUNCTION n.oo~WAY

Un.r.rS
CMA.Jmtl.
ENERCY OISSIPATOR

APACHE JUNCTI0~ FRS
PRINCIPAl SPILLWAY
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MINUTES OF HEETING

Phase I : Monthly Meeting and P.yc!rology Ileview
May 22, 23, 1985
Phoenix, Arizona

Attended by:

SCS - Don Paulus, Bill Payne, S. Leckband, Aubrey sanders

DASCO - Carl Montana, Shiam Goyal, Glenn Rockwell

FCD - Nick Karan, Cora Fernandez, Il. W. Shobe

NOTE: In reviewing these minutes one should refer to Ebasco
letter USDA 3767-L005 and attachments (Agenda,
Prelfminary Design Criteria and Preliminary Findings
on Suitability of Soils Data).

1. AGr:~A IroiS

Status of AT&T Cable

ses referred to their letter to AT&T of May 13, 1985. Lee Kupfer was
contacted by ses following the receipt of letter and has been informed
that AT&T agrees to its content and will supply the requested data and
reimburse the county for added costs. AT&T's main COncern right now
is to get necessary permits and approvals to start work. DASCO's
contract will be modified accordingly prior to needed reviews and co
ordination.

•

2. Status of £BASCO's Contract with FCD

EBASeO has provided the FCD with a proposal to design Ironwood and
Brown Iloads based on current alignment and includes known utilities
(water and telephone) in ses' construction package for Apache Junction
FRS. FCD to review proposal and get back to £BASCO. Pay items rela
tive to the road crossings will be separate from Apache Junction FRS
but one package of plans and specs will be produced including both the
road crossings and associated work with the FRS. FCD will locate all
utilities and provide information to E!ASCO.

FCD stated that it did not appear at this time that they were respon
sible for the proposed maintenance and horse crossing over Bulldog
Floodway. They will coordinate with the Town of Apache Junction to
resolve this issue.

A general discussion arose over the width of Bulldog Floodway at the
three crossing locations (Meridian Road, Ironwood Iload and horse
trail). FC~ was not aware that the channel width in these areas would
range from approximately 20 to 40 feet. They had assumed that box
culverts with a span not exceeding 12 feet could be constructed across
the channel. After detailed discussion it was agreed by SCS and EBASCO
that piers would not be allow~ in the channel and that EBASCO would
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4.

minimize the width as much as possible within site conditions and
design considerations. The FCD asked that they be provided with the
channel widths ASAP; it was agreed that the widths would be agreeel
upon at the enel of Phase I, which shoulel be about August 2, 1985.

Design Note 21 Requirements

SCS provided £BASCO with a letter defining requirements and intent
of DN 21. £BASCO will review the letter and respond to SCS.

Type C Drop Structure Moelification

It was agreed to withhold the issuance of this modification until
further analysis was made on the use of an earth spillway at Alter
nate 2 location. If an earth spillway is feasible there may be no
need to study the use of a Type C Drop at that location. SCS does
not intend to utilize a Type C Drop at the currently proposed Baffle
Chute location.

5. Reference for Design of Curved Side Inlets

•
6.

7.

SCS will check Signal Butte Floodway Design Procedure and get back
to EBASCO.

Revie~ of Design Criteria

See II., which follows.

Revi~ of Preliminary Findings on Geologic and Soils Data

See III., which follows.

8. Regional Subsidence Considerations

SCS stated that this is not an issue at the location of this project.

9. Hydrology Review

See IV., which follows.

10. Billing Procedures

All correspondence and contract modifications will go to C. Montana.
Payment will be made to the address shown on the invoice.

•
•

11. Freeboard Requirements for the Apache Junction FRS

SCS criteria will be met. When site configuration is established
contact will be made with the Division of Safety of Dams
(D. Lawrence) for concurrence •



• 12. Transmiasion Line Location

SCS provided EBASCO with survey notes locating the tran8milsion
line tower along Bulldog aun.

•

13.

14.

15.

16.

Location and Type of Emergency Spillway Used on SignAl Butte

The plans provided ERASCO showed an emergency spillway at Signal
Butte that could have conflicted with the Bulldog Floodway Outlet.
SCS informed ERASCO that this was not constructed and that a struc
tural spillway was used at a different location.

Apache Junction FRS Conduit

The Apache Junction FRS Conduit will discharge directly into the
concrete channel without the use of an energy dissipator. SCS
agreed, but asked that the reasoning be documented in the design
report.

Bulldog Floodway Centerline

It ~s pointed out by EBASCO that since the concrete channel widens
at the side inlets as you move downstream, the centerline becomes
offset at these locations. A "control line" will be established
starting with the most upstream centerline with offsets and adjust
ments made as progression is made downstream •

Minimum Embanlanent Slopes on the Apache Junction FRS

SCS agreed that the minimum slopes would be those established by
stability analysis and that an upstream slope of 2.5:1 and a down
stream slope of 2:1 could be utilized.

17. Baffle Chute Design Criteria

SCS provided EBASCO with an additional reference published by the
Bureau of Reclamation "Baffled Apron as a Spillway Energy Dissi
pator." The maximum discharge per foot of width requirement of
60 cfs has been exceeded many times. SCS stated that they have ex
ceeded 100 cfs/foot on some of their designs and would not have any
difficulty with a design based on discharges in this range. SCS
also provided the follOWing additional design requirement:

•
,

18.

o Inlet designed for the freeboard discharge.

o Chute designed for 2/3 of freeboard discharge.

o Exit Channel designed for Emergency Spillway flow.

Use of High Density Polyethylene Membrane

This method of crack control will not be used on this aite •

A-



~ 11. DESIGN CRITERIA

Don Paulus (SCS) and S. Goyal (£BASCO) discussed the EBASCOSpec1fication
USDA 3767.001 SOl (Pre1tminary) Design Criteria. "Bulldog Floodway and
Apache Junction Flood Control." The following comments and 8Uggestions
were given by SCS:

Para. 3.2.2 For the design of earth channels. tractive stress analysis
should be perfo~ed to find the economical cross-section. However. it
was acceptable to design the Apache Junction F100dway earth channel
without the tractive stress analysis because the excavations can be used
for the FRS embankment. In caliche higher velocities. as much as
8 ft/sec may be permitted.

Para. 3.3.4 EBASCO should check freeboard requirement with the State.
Emergency spillway hydrograph storm is considered as the design flood.

~

Para. 3.3.6 For flood routing, £BASCO should document and confirm in
letter form if the loss of storage volume due to the road embankments
is negligible. If not. delete the sentence. •

•. (

•

Para. 3.4.1 ERAseo will size the culverts under the two roads. The
design of the culverts will be part of the other contract' with Maricopa
County Flood Contr~l District •

Para. 5.1.11 (a) The coefficient of friction 'n' should be .02 and
modified as required by Supplement B to NEB 5.

(b) See comment on Para. 3.2.2 for velocity. For silt
content documentation should be provided from sedi
mentation report.

Para. 5.2.1 The SCS computer program works out the principal spillway
conduit discharge rating curve. Reference to TR29 and the equation is
not necessary. The standard detail for inlet riser has half-round slope
at the base. If k • .7 is applicable it should be noted in the criteria.

Para. 5.3.5 Reference should be made to the new literature. A Baffled
Apron As a Spillway Energy Dissipator" by T. J. Rhon~ supplied by sese
Restriction of 60 cfs will not be necessary, and should be deleted. The
paragraph may be modified if required.

Para. 5.4.1 ses provided a copy of Hydraulic Design of Energy Dissipa
tors for Culverts and Channels; Hydraulic Engineering Circular No. 14.
U.S. Dept. of Transportation for design of plunge pool energy dissipator.

Para. 6.1.1 & 6.1.6 Delete High Density Polyethylene Membrane.

, Para. 6.1.5 Corrosion protection should be in accordance with SCS Speci
fication NEH 20. Chapter 2.
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Para. 6.2.3 The end of construction and long-term properties for the
material should not be different. Therefore, condition 1 and the prop~rty

identification can be deleted.

Para. 6.4.2 The width of the service road should be a aintmum of 14 feet.

Para. 6.6.3 Because of low permeability, drawdowu condition may not apply.

Para. 6.7.1 For size of riprap BRP 108 should be used. If grouted riprap
is used provide a cutoff key at the upstream end. If riprap with bed
ding is used upstream of the grouted riprap it should be drained.

Para. 6.9.1 EBASCO should provide specifications of the material to be
used as joint filler.

Para. 6.9.3 In the concrete spillway waterstop should be provided at
articulated joint (see Signal Butte Dwg.).

General The criteria should be reviewed against SCS Engineering
Design Standard for the Western states.

•
III. RE\'I~ OF PRELIMIKARY FINDINGS ON SUITABILITY OF GEOLOGIC AND SOILS DATA

SCS pointed out that the stationing is wrong in the Geologic Report and
that the field permeability tests reported at Stations 97 + 50 and 92 + 00
were actually run at 97 + 00 and 91 + DO, respectively. All tests were
run in caliche only. SCS agrees that constructing a cutoff over 20 feet
deep to caliche does not seem reasonable for a dam of this size; however,
at the time the site investigation was conducted it was assumed that a
cutoff to caliche was going to be built, 80 no tests were run in the
material above the caliche. SCS is concerned that buried channels of
clean sand in unidentified buried washes exist as deep as the top of
caliche at 24 feet. It would be unreasonable to conduct an investiga-
tion extensive enough to be certain that all of the buried washes were
identified. It was agreed that a reasonable approach might be to construct
a cutoff to a predetermined depth (say 5 feet) or to caliche, whichever is
shallower and conduct further investigations, including field permeability
tests, in those areas where a cutoff to caliche will not be provided.
After further discussion, SCS stated they would prefer that a cutoff to
caliche be constructed.

•
..

SCS agrees that Method C should have been used in preparing soil samples
and not Method A. They also agree that the moisture contents of the samples
on which tests were run were too high. SCS is not in agreement on placing
the fill on the dry side of optimum. SCS is not in agreement in-house
that placing the fill on the dry side of optimum is the solution to the
cracking problem and believe that placing the material on the dry side is
detrimental to obtaining a well constructed homogeneous fill. A "crack
control drain" will be included in the design regardless of the moisture
content at which the fill is placed and they prefer that we stay with a

+range of -2% of optimum in our specifications.

A-i i



• SCS agrees to have the tests rerun using Method C compaction with the
moisture contents lower than those previously used; -i.e •• closer to
or~imum.

The SCS Soil Mechanics Laboratory in Lincoln. Nebraska was contacted
and the soil samples previously tested were located. Four samples with
gravel content ranging from 17 to 24 percent gravel will be prepared by
Method C compaction at 95% S.P.D. and tests run at opttmum moisture.
It will take about 1 month before a report will be available from the
laboratory. SCS feels that soil parameters (strength. permeability and
consolidation) will not vary enough to make a difference in design and
that EBASCO should proceed with embankment design using the previously
provided parameters. (It is the belief of SCS engineers that the coarse
material content must exceed 30% before any significant variation will
be noticed in the soil parameters.) The test results will be used to
verify the values used in design and in preparing the Construction Speci
fications.

SCS agrees that all foundation parameters. other than permeability. can
be determined from correlations with available Standard Peuetration Tests
and classification data. They do not anticipate consolidation or strength
problems with the foundation material. SCS agreed that additional inves
tigation would be required if the structural spillway exceeds 300 feet
in length.

The final point of discussion concerned adequacy of investigation and
design procedures to be used involved the earth emergency spillway
Alternate 2. SCS requires the following:

o The ca1ichi be treated as an easily erodab1e soil (Class E)
and the spillway be designed using TR-52 requirements with
oe/b resuJting from the freeboard storm.

o The stability of the spillway be checked using TR-25 tractive
stress procedures against the Emergency Spillway Storm Dis
charge.

The second condition is an addition to that agreed to at the pre-design
meeting.

IV • HYDROLOGY REVIEW

A thorough review was made of the completed hydrologic calculations.
The following recommendations were made:

o The storm distribution used in developing the "local storm"
should be BMR-S. which is closest to the SCS Type B.

o TR-S2 requires that Oe/b be checked for the freeboard storm;
TR-60 requires that the PMP used for an area like Arizona be
of the duration and distribution that produces the maximum
reservoir level in the reservoir when routed through the
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v.

spillvay system. SCS agrees that for this site it is most
likely the 6-hour storm and would accept a 6-hour routing
only if EBASCO can document this, otherwise they would like
a 24-bour storm routed also.

o SCS not~d that the Channel Loss Factor used by EBASCO was
obtained from NEH-4 and vas not modified as required by TSC
Technical Note Po-4 Hydrology. Upon further discussion, it
vas noted that £BASCO had never received this Technical Note.
ERASCO vas provided with a copy vhich will be utilized in.
making the necessary chqe to the input data. It was agreed
that DA."1S II could be used but that the data would have to be
adjusted.

There vas discussion on EMSCO , s Drainage Area and Tc computation. It
was agreed the drainage areas are within acceptable tolerances. SCS
prOVided cross-section data on some of the drainage vays in the basin
and requested that EaASCO look at it to see if it will effect velocities
and therefore the time-of-concentration.

SCS pointed out that the current reference.to be used in obtaining the
lo-Day Curve Numbers is TR-60 and not NEH-4, Table 21.2. In this case
the results are the same.

ADDITIONAL MA'I'tRlAl FUR..~ISHED BY SCS

o TSC Technical Note - Hydrology - PO-4.

o A Baffled Apron as a Spillway Energy Dissipator by T. J. Rhone,
U.S. Department of the Interior Bureau of Reclamation Engi
neering and Research Center, Denver, Colorado.

o Hydraulic Design of Energy Dissipators for Culverts and Channels,
Hydraulic Engineering Circular 14, U.S. Department of trans
portation, Federal Highway Administration •

A-.{ /
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MINUTES OF MEET ING

PHASE I PREDESIGN CONFERENCE
JULIDOO nOODWAY AND APACHE J11NCTION FLOODWAY, FRS, AND OUUE'I'

APRIL 16, 1985

LOCATION:

Attendance:

USDA SCS STATE OFFICE
201 E. INDIANOLA AVE.
PHOENIX, ARIZONA

See attached list

•

•

The meeting was opened by Don Paulul at 8:30 a.m. The following items
were addressed:

1. Crossing of Project Area by AT&T fiber-optic cable

Lee Kupfer of Black & Veatch, AT&T's engineers, explained the need for
AT&T to install a fiber optic cable through the dam site. The cable is
to run east-west, 40 ft. north of the present alignment of Brown Road. The
installation is to take place between June 1985 and February 1986. AT&T
requested guidance on requirements regarding method of installation and depth
of burial under the dam. Ebasco pointed out that we bad not yet Itudied the
geologic material supplied by SCS and that a final decision would probably not
be reached on foundation treatments until the end of August. It was also
pointed out that the cable would be crossing the proposed borrow area. Var
ious options were discussed including depth of burial into the caliche, method
of backfill, and impacts on the operation of the borrow area. It was decided
that AT&T would lubmit a proposal to SCS and that SCS would review the
proposal with Ebasco.

2. Idaho Road and Brown Road Crossings

The original proposal, as included in the acope-of work, was to have the
intersection of Idaho Road and Brown Road (allo called Lost Dutchman Road)
occur coincident with the centerline of the dam. This had been agreed to
between the SCS and project Iponsor, the Maricopa County Flood Control
District (HCFCO). The City of Apache Junction took exception with this
alignment. A second proposal was made by the HCFeD of moving the western
portion of Brown Road south from the dam and eastern portion north from the
dam. This proposal presents problems with the recreation area to be devel
oped upstream of the dam. No decisions were reached; however, the HeFeO
asked [basco to submit a proposal to them to aerve as their engineer in
resolving land rights issues including roads and utilities.

3. Impacts of Idaho Road and Brown Road Alignment on Phase I

, The alignment and cross-section of Idaho Road and Brawn load affect the
hydrologic and hydraulic analysi. of the Apache Junction FRS inasmuch a. they
reduce .torage volume and reltrict drainage patterna in the flood pool•

Ebasco requested the width and side slopes of the road embankments to use 1n
developing the reservoir capacity. Since thi. cannot await final de~is10ns on th

A-. ,~
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road locations, Ebasco must ass\mIe the maxiaum volumes, which correspond
to the original crossing location on the crest. The FCD lave the roadway
vidth as 48 feet curb-to-eurb plus 10'-wide ahouldera, with aide alopes of
3:1 or ateeper. It vas noted that this configuration ..y exceed the proposed

~ 100-foot .vide right-of-way at the base of the embankments. A new configura
tion for the intersection may affect Ebasco'a effort beyond the original
acope of work. It was agreed that the hydrologic and hydraulic analysis would
be canpleted based on the assumption that the roads would cross the reservoir
as originally proposed i.e.: in a atraight line following their current
alignments aeeting at the top of the dam. The roadways within the flood
pool area will be kept above the 25-year flood level.

4. Crossings on Apache Junction Floodway and Bulldog 11oodway:

Additional crossings including Tomahawk Road (north-south) which
crosses the Apac:he Floodway, and Ironwood Iload, Meridian aoad (north-south)
and a horse trail which will cross Bulldog Floodway, were brought up by the
MCFCD. No piers in the floodwa)'s will be allowed for these structures.
Ebasco will provide the hydraulic information at these cro8.ings. Various
utilities, including telephone, gai, and water lines, exist or are plannea
for these crossings. The Maricopa County Flood Control District inquired
whether Ebasco could act as the County's engineer for all land rights issues
related to these roads and utilities. A proposal to this effect will be
prepared by Ebasco and submitted to the District.

The horse trail crossing and Tomahawk Road Crossings were not included
in the contract scope-oI-work. Clarification will have to be reached on the
input from the County, SCS, Cit)' of Apache Juncticn and Ebaico.

5. Emergency Spillway Alignment

The SCS, FCD, Ebasco and Dan Lawrence, the Dam Safety Engineer of the
Arizona Department of Water Resources, discussed the Emergency Spillway.
SCS reminded Ebasco that the earth channel "ahoe" Alternate til passing
to the north of the Salt River Project transmission line has been elimin
ated because transmission towers would have to be moved. The remaining
alternatives to be considered are moving the eartb channel south so as not
to interfere with any transmission towers, Alternate 12, or the structural
spillway in the main dam. Ebasco inquired whether the excess capacity
(above the 100-year flow) of the Apache FRS Outlet and the Bulldog Floodway
have been considered in computing inflows to the Signal Butte FRS for the
ESH and the FRH. Harry Millaapi later advised Eba.co that these excess
flows had been included.

We examined aerial photos of the areas downstream from both spillway
alternatives. It was observed that development vas denser downstream from
the proposed structural spillway and also closer to it than the development
in the area downstream of the earth .plllwsy .ite, po.tog a lik.elihood
of greater damage in the event of the spillway flowing. Ebasco sug~e8ted
moving the structural apillway to the west limb of the dam .0 that it d1.
charged into the aame area a8 the earth apillway alternative. SCS will eval
uate this change and adviae Ebasco during the week of April 22.
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6. Hydrologic Analysis

The Ebasco and SCS hydrologists met aeparately to discus. aethodology
and provide additional data to Ebasco. Mr. Millsaps Doted that the version
of TR-20 used on the studies to date i' Dot the most recent and u.ed the
Modified Coefficient Method for routing rather than the Att-Kin Method.
~lthough it would be desirable to have the Signal Butte and Apache/Bulldog
parts of the project done by the aame aethods, for Ebasco to obtain and aet
an old version of TR-20 operable would delay the achedule 2 to 4 weeks; there
fore Ebasco will proceed with the available version, which is up-to-date. Also,
Ebasco obtained information on Curve Number reduction factors from Mr. Millsaps,
as well as a Soil Survey map. Ebasco purchased two aerial photoarapha directly
from Landis Aerial Surveys for use in drainage basin delineation.

The hydrology studies for developing inflows at the .ide inlets of
Bulldog Floodway are not yet complete but .re estimated to be available by
Friday, April 26. lbasco requested SCS to delay issuing the Notice to Proceed
until this data is available. SCS agreed to delay the Notice to Proceed until
all hydrologic data to be supplied by them is available.

7. Design Note 21

SCS personnel inquired of Ebasco how it intended to carry out the provisions
of Design Note 21 and if Ebasco had any questions regarding it. Ebasco was not
familiar with this document since it was not included in the package of material
preViously supplied to Ebasco by SCS nor was it listed in the "Topics of Dis
cussion" in the agenda of the predesign meeting prepared by SCS. It was
agreed that Ebasco would review Design Note 21 and evaluate its impact on the
project cost and schedule and get back to SCS in the veek of April 22, 1985.

8. Responses to "Questions for Pre-Design Meeting" from Ebasco

Question: What are landrights based on? How high can we raise the top-of
dam?

Answer: The sponsors have rights or will obtain rights to flood to the
limits of the land rights boundaries shown on the landrights map.

Question: The emergency spillway earth channel as proposed will outlet
directly into the Apache Junction outlet channel and could cause its loss should
it flow. Has a pipe been considered for the Apache Junction outlet channel?

Answer: A pipe is not to be considered. SCS prefers an open channel.
There was also some discussion regarding the ability of the concrete channel
to carry more than the design flows due to freeboard capacity and the impact
of that on the sizing of downstream structures in the vaterahed. SCS informed
Eb~sco that this had been taken into account in the waterahed planning atage.,

Question: Does the stage atorage data provided contain the volume
for material excavated as borrow material?

Answer: A new Itage atorage curve will have to be developed to
incorporate the volume occupied by the road fills.

A-< lL "j,;
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Question: Can SCS aupply copies of the appropriate aoil aurveys?
,Answer: SCS provided the aoil aurvey data.

Question: What purpose doe. running the emergency spillvay atorm aerve?
Answer: The ESH is used to determine the l1JDi tI of area required

for purchase of flowage easements. It will be used as in completing the 1nnun
dation map preparation reqUired in Phase IV. There vas d1acus.ion about _oving
the portion of the 1nnundat1on map preparation for the ISH and FBH flows to
Phase I to aid in a decision on vhether or not the atructural apillway alterna
tive should be el1JDinated. It was decided that SCS could _ake the decision
without the use of the maps (see S above) and lbasco vaanot requeated to
change the sequence of work.

Question: Can we obtain copies of construction coate on recently completed
projects?

Answer: Yes, SCS will aupply copies of abstracta on recently advertiaed
work when bids are received.

Question: Procedures to be used for conduit design. Can manufacturers'
recommendations be used? Are TR-5, TR-18, and DN-2, to be u~ed. Can we get
copies of TN-I, TN-2, and SN-5 that are listed in the list of references?

Answer: Manufacturers' recommendations cannot be used. TR-S and TR-18
must be followed. TN-I, TN-2, and SN-5, do not apply.

Question: What procedures are being used by SCS to deaign the energy
dissipators at the ends' of the concrete channell?

Answer: Design Note 22 to be provided by SCS. REC-14 and COE 110-2-1603.
SCS will also send copies of plans for Signal Butte Project.

Question: What procedure is used by SCS to estimate depth of scour below
the baffle chute structure?

Answer: U. S. Bureau of Rec. Technical Note 25, Queen Creek Dam Study done
by Lauretson at the University of Arizona.

Question: Has SCS considered using the material excavated during channel
construction for the FRS fill?

Answer: Yes, it is generally not economical due to increased haul distances.

Question: What have you used as allowable velocities in the Calach1?
Answer: Allowable velocities in the Calachi range flOm 0 to 8 feet per

second depending on the type of Calachi and its characteristics. Velocity
should not be used in the ES spillway design, use TR-52 procedures.

Question: Is there any flow in the Apache Junction Floodway from
the area east of Apache Trail? .

Answer: There is no inflow to Apache Junction Floodway from the area east
of Route 88 (Apache Trail). There is significant inflow along the western

,edge of Apache Trail.

Question: Will we be required to use SCS standard computation aheets?
Answer: SCS intended to aupply standard computation abeets for TR-5

computations and TR-18 computations. Ebasco is not required to use them but
they make the use of the Ta'. easier. SCS will supply these.



ATTENDANCE LIST

Name Organ1ut1on !'beme

Don Paulus SCS 241-511.3

J.,ee Jt~pfer Black' Veatch (913) 967-2000
\

Ken ae1Dert Coatea Field Serve 266-8116

Myron Temchin Eba_co (212) 839-11.08

Dan Lawrence ItZ- Dept. of Water Resourcel 2lt5-Ult1

Bill Payne SCS
21t1-5152

Bob Payette FCD 262-1501

I.e onard Eddy FeD 262-1501

M J McNulty City of Apache Junction '82-8002

Jeff Bell City of Apache Junction '82-8002.
aichard W. Broman City of Apache Junction '82-8002

\1m. auddick BLM
863-41.64

Vic Bolano Eb.seo (212) 839-11.83

-- Cleo Rockwell Ebasco
(711t) 662-4122

Carl Mootana Ebuco
(212) 839-11.21

David Hunter Eb.sco
(212) 839-1409

Shiam Goyal Ebaaco
(212) 839-3722

lUck Karan MCFCD
262-1501

Cora Ternaode: HCFCD
262-1501

Erv McLuty M:FCD
262-1501

aay Koffuo SRP
236-2768
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a. Soil Mechanics Note 1 is being Tevised but vas not available at the
time of the meet ing. SCS will send copies ASAP.

~ b. SCS does not allow the use of filter fabrics in the earth fill.

c. Environmental 'Impact Statement Considerations: Ebasco will not
design an irrigation system. The 6:1 side slopes will not be
used. Ebasco will design for stability. No top soil will
be included on the dam in Ebasco's design; top soil will be
added under the landscape contract if needed.

d. Ebasco suggested that consideration be given to placing filIon
dry side of opttmum and inquired if SCS would entertain the idea
of additional testing for this purpose. SCS stated that they
have recently completed a report on this subject that they will
make available to Ebasco. Options to SCS standard fill placement
procedures were not Tuled out •
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APPENDIX B

CORRESPONDENCE

INCLUDING DESIGN REVIEW COMMENTS
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EBASCOSERVICES INCORPORATED
3000 W MacArthur Blvd.. Santa Ana, CA 92704, (714) 662·4000

Mr Donald R Paulus, Government Representative
USDA Soil Conservation Service
_Suite 200
201 East Indianola Avenue
Phoenix, AZ 85012

Dear Mr Paulus:

EBAS:O

12 March 1986

Subject: APACHE - BULLDOG FLOOD CONTRex.. PROJECT
SRP TOWER FOOTINGS

Enclosed are two (2) prints of Bulldog Floodway, Plan and profile,
Sheet No. 2-8.

The footings for an existing SRP Transmission Tower have been plotted on the
Plan based upon survey information received from SCS. The tower is located
on the north side of the floodway near Station 150 +100.

~ Two of the tower legs are within the dike fill. We need details of the
tower and its foundation to include dimensions, elevations and configuration
for the footing and lower part of tower.

That portion of the steel leg below grade will be protected from direct
contact with soil by providing a vertical open barrier, probably a
corrugated iron standpipe around the tower leg.

You may wish to send the extra print of the enclosed sheet 2-8 to SRP for
their information and comment.

Very truly yours,

/dl:kf21J
bt Carl Montana
F 'Project Manager

•
DG:JAS
Enclosures
25l4A .

cc: J L Ehasz ~
o Grone~
G Rockwell

0-1
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UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE

ARIZONA STATE OFFICE

PHOENIX, ARIZONA

FEBRUARY 5, 1986

DESIGN REVIEW REPORT

Job: Apache Junction/Bulldog Flood Control Project

Project: Buckhorn-Mesa WPP

Location: Maricopa and Pinal Counties, Arizona

Authority: Public Law 566

Phase: Phase III, Preliminary Design, Contract 153-9457-5-00475

•

•

SUMMARY:

DESCRIPTION OF JOB:

SCOPE OF RE VIEW:

On December 9 and 10, 1985, EBASCO Services Inc. gave
a presentation of the preliminary design in Phoenix,
Arizona. January 8 and 9, 1986, a design review
meeting was held at the SCS, WNTC in Portland,
Oregon. All review items were discussed at this
meeting and red lined review comments of the design
reports and drawings were given to EBASCO •

Minutes of the review meeting were taken by EBASCO and
submitted to the SCS January 20, 1986. These minutes
are an attachment to this report.

This report represents both the Arizona State Office
and the WNTC reviews.

Additional analysis, calculations or documentation not
mentioned in this report may be required as they
become apparent during the final design phase.

This job consists of the design and preparation of
contract construction drawings and specifications for
(1) Bulldog Floodway and Apache Junction Outlet, and
(2) Apache Junction Floodway and Flood Retarding
Structure in conformance with the functional
requirements of the Buckhorn-Mesa Watershed Work Plan
and Supplemental Work Plan No.1, and the.
Environmental Impact Statement dated June 1976. The
work is being carried out in accordance with
specifications for design and engineering services,
Architect-Engineering Contract .53-9457-5-00475 •

This review is for the Phase III Preliminary Design
report and drawings submitted by EBASCO to the Soil
Conservation Service December 9, 1985. Contents for

e-2.
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PURPOSE OF REVIEW:

--BASIS OF REVIEW:----------

REVIEW COMMENTS:

GENERAL:

review include, 1.) Design Report including design
summary, list of construction drawings,
specifications, bid schedule, cost estimate and
supporting design calculations, 2.) Set of plans
showing layout of project features •

The purpose of this review is to determine that the
A&E has; 1.) proper supporting documentation 'for the
project features shown; 2.) is presenting these
project features properly on a set of plans 3.) has
made reasonable design assumptions, and 4.} properly
set up contract specification bid schedule, Ind cost.
est imate.

The basis of review has been listed in the preliminary
design reports presented by EBASCO for their -basis
for design".

Combined red lined drawings and red lined reports
showing the review comments from the Flood Control
District, SCS WNTC, and SCS Arizona State Office are
considered attachments to this preliminary design
review report. Minor comments red lined within these
documents will not be repeated in this written report.

Minutes of the preliminary design review meeting held
at the WNTC in Portland, Oregon January 8 and 9, 1986,
are attached and will be referred to for appropriate
items. Note: not all the comments mentioned in the
minutes will be referred to and, therefore, those
comments should not be considered as part of this
report. Further discussions on these items have
changed our point of view and will be mentioned below.

1. As shown on the red lined drawings, coordinate data
needed to be checked and corrected. As of this
report this item has been completed.

2. Recommend steel layout such that it will be easy to
tie in construction. Some of the spacings noticed
in the design calculations seem questionable.

3. Discrepancies between plans and design
calculations. (See minutes Item 11).

4. Address dispersive materials in design report and
construction notes to the Project Engineer. Do not
address this item in the specifications.

When comparing the costs between construction of a
channel U·section versus a center slab section,
take into consideration the differential excavation
needed to install the thinner center slab. Also,
if single layer reinforcement 1s used in the center
slab a waiver of SCS design requirements will be
required. EBASCO will submit a letter recommending
such a waiver. (See minutes Item '8).

5-3
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REPORT:

DRAWINGS:

~ We prefer to use a dowel detail at the
.,.. expansion/contraction joints and use a fibre joint

filler ASTMD 1751.

~All specification shall include a section for Items
of Construction and Details.

8. Water Surface Profiles: (see minutes Item'2).

9. Freeboard criteria for side weir inlets. (See
minutes Item '4).

10. Do the washes handle the flow capacity the side
inlets are designed for, or will you need to
contain and direct these flows upstreams? (See
minutes Item N4).

11. Excavation quantities: (See minutes Item I15).

12. Design of grouted drop structures. (See minutes
Item N9).

13. Has extra channel wall height been added for super
elevation?

14. Conceptual design: (See minutes Item 13).

~c.~EE.J~f!.i o~.!-19S'.,!~~~.~~~~taLdi ~.s..~!n!.ctu!..!...!nd_
I..!Io.'!~EJ'.:

1. Top of dam elevation. (See minutes Item N12).

2. Specification 21-7: Include a statement such that
the vegetation within the washes in the borrow area
will not be destroyed.

3. Colored concrete: (See minutes Item '7).
~ We recommend that the waterline which extends

the top of the dam along Idaho road have shut
valves upstream of the reservoir area and
downstrea~ of the dam.

5. AT&T design of FAD diaphragm. (See minutes Item
110) •

6. Riprap at emergency spillway. (See minutes Item
Nl3) •

AParhe JU~Etion tlood~ater Retarding Structure~
1oO_~~~J'_:

1. Pages 1-12; Draw the elevation view of the drop
structure to a larger scale for more detail.

2. Pages 1-13 to 17: a) show the drainage channel to
the principal spillway outlet. b) show sections
with clearing and grubbing limits.

. -
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3. Beginning station for Apache Outlet is not correct.

I'Remove the gate from the principal spillway. It is
not needed.

5. Transition zone width (see minutes Item '11).

~ Show sediment guard on low inlet to principal
spi 11 way.

7. Keep shear plates in the standard baffle riser.

8. Show low drainage hole in principal spillway steel
detail plans. Steel needs to be designed according
to TR-37.

REPORT: Bu1.1dog F1?~~ay and Apache Junction Outlet:

1. Pages 111-3; mention the fact that the channel and
side inlet calculations have been revised from that
shown in the Phase I report. due to the decrease in
flow from the principal spillway.

2. Numbering of side inlets are inconsistent in both
the report and the specifications.

3. Colored concrete; (see minutes Itm 17).

~ Excess excavated materials will be spoiled between
side inlet structures.

/
~. The downstream maintenance road shall be kept to
f· within 6 inches of the top of the channel wall.

pRAWINGS: Bulldo~ Floodway and Apache Junction Outlet:

1. Pages 2-11; Was a compound curve used in this
reach?

2. Pages 2-30; Draw the elevation view of this
structure to a larger scale.

e-5
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EBASCO SERVICES INCORPORATED
Two World Trade Center, New York, NY 10048

Mr. "Donald E. Paulus
Government Representative
USDA Soil Conservation Service
Suite 200
201 East Indianola
Phoenix, Arizona 85012

Dear Mr. Paulus:

i: ; "r, .
~

EBAS(:O

February 4, 1986

•

•

Subject: Apache Junction - Bulldog Flood Control Project
Waiver of SCS Design Requirements

We discussed in our meeting in Portland on January 8 and 9, 1986 the treatment of
the Apache Junction FRS embankment where it interacts with the AT&T cable in the
foundation .

Because the special construction of this cable installation resulted in a trench
entirely in caliche and backfilled with concrete, it was agreed by all participants
in the Portland meeting that this caliche/concrete interface should not be disturbed
when the embankment is constructed. The construction drawings will show the
granular transition zone of the FRS extending down to the top of the concrete en
casement, but not around it.

This treatment does not agree with the recommendations of SCS TR-60, which speci
fies that any construction under a water-retaining embankment should be surrounded
by a graded filter material. Due to the particular conditions associated with the
installation of the AT&T cable, we recommend that the treatment specified in SCS
TR-60 be waived for this case.

Very truly yours,

4J)m~
Carl J. Montana
Project Manager

CMJ:rg
cc: V MBolano

o Groner
G E Rockwell



Soil
Conservation
Service

USDA-Soil Conservation Service
201 E. Indianola, Suite 200
Phoenix, Arizona 85012

January 22, 1986

March 10 and 11
April 7 and 8
April 18

•

Carl Montana
Consulting Engineer
EBASCO
Two World Trade Center
New York, N.Y. 10048

RE: Apache/Bulldog Flood Control Project

Dear Mr. Montana:

As we discussed by phone we would like for you to develop the plans,
specifications and bid schedule for Bulldog Floodway and Apache Junction
outlet in the following manner:

1. Divide the f100dway channel into reaches that will show cut-off
points in the most logical areas which will represent approximately
$4.5 million, $5.5 million, and $6.5 million of construction money.
If the total estimate changes greatly from the preliminary estimate,
we will need to discuss the location of the second cut-off point •

2. Each reach shall be defined on the drawings with beginning/ending
stationing.

3. Specifications shall be written such that they may be used for any
one of the reaches.

4. Develop a bid schedule and cost estimate for each reach.

We have reviewed your proposed revised schedule and have agreed to the
following dates:

Final design presentation in Phoenix, Al.
Final design review in Portland, OR.
All corrections complete and final documents
for completion and acceptance of work in hand

As a result, the contract completion date will be modified for April 18, 1986.

•
Donald E. Paulus
Government Representative

cc: Ralph M. Arrington
Dave Lar:1bson

O
'nIa Soil Con"~~~; kY!'e11, EBASCO,

\~J I, ,n agency 01 tlla
~ Uftltacl Slat.. OapartlMl'lt 01 Aerie"It",.

SantA::!

\~
5-'1-
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USDA-Soil Conservation Service
201 E. Indianola, Suite 200
Phoenix, Arizona 85012

January 22, 1986

•

•

Glen Rockwell
EBASCO Services, Inc.
3000 W. MacArthur Blvd.
Santa Ana, CA 92704

RE: Apache/Bulldog Flood Control Project
Alignment Variance

Dear Mr. Rockwell:

In response to your letter dated January 16, 1986, this is to confirm that
the bearings and station used under the "October 1985" heading are
correct •

In reviewing the coordinate data supplied to us during the January 8 and
9, 1986 meeting we found our coordinates to agree. However, please review
the four highlighted sheets attached in which we have questions.

Sincerely, aJ
DflVlJ((-fv1IJJ
Donald E. Paulus
Government Representative

Enclosures

O The Soli ConMrvltion service
II In 1genc)' of the

~ United Stlt.. Department of Agriculture
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EBASCO SERVICES INCORPORATED
3000 W MacArt~ur Blvd. Santa A."'la. CA 92704. (714) 662·4000

Mr Donald R Pau1us t Government Representative
USDA Soil Conservation Service
Suite 200
201 East Indianola
Phoenix, AI 85012

--Dear Mr Paul us:

EBASCO
16 January 1986

Subject: APACHE-BULLDOG FLOOD CONTROL PROJECT
ALIGNMENT VARIANCE

•

Variances still exist in the alignment information provided by SCS to Ebasco. A
sketch is attached to illustrate.

The alignment for the FRS and f100dways was established by SCS on the revised
topographic drawings issued to Ebasco in mid-October, 1985. Bearings and
stations were unchanged except for one minor change issued with SCS letter dated
September 24, 1985. This required the extension of P.l.6 to Sta. 197 + 20.9
lion the same bearing". Underlining is ours.

At the December 8, 9, 1985 meeting. SCS comments were submitted in regard to
discrepancies in Ebasco coordinate values. Ebasco reviewed the SCS comments and
adjusted those values that required change.

However, judging from mark-ups received at the recent January 8, 9, 1986
meeting. there still exists an area of discrepancy. It occurs on lines P.l.4 
P.l.S and P.l.S - P.l.6. Apparently. the recent SCS coordinate calculations are
not based upon the data shown on the mid-October, 1985 issue.

The tabulation below illustrates the discrepancies:

P.1.4 - P.l.S
P.1.S - P.1.6
Sta. P. 1.6

DRAWINGS
OCTOBER, 1985

N S1- - 13 1
- 16 ft W

N82- - 43 1
- 16' W

197 + 20.9

COMMENTS
JANUARY 1986

NS1' - 13' - 08" W
N82- - 41' - 14" W
19S + SO.91

•

In a telephone conversation between Don Paulus and DGroner on December 13,
1985, SCS confirmed that the October 1985 bearings were to be used (see memo
dated December 17, 1985). Information regarding bearings was reconfirmed orally
at the January 8, 9, 1986 meeting.

We are continuing to develop all of our design, drawings and calculations based
upon the values listed under the ROctober, 1985- heading above.

0036u
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Mr Donald R Paulus
16 January 1986
Page Two ••••

We would appreciate written confirmation by SCS that the OCtober 1985 data is
valid, or a written request to change to whatever is now desired.

Very truly yours,

_hL(2J~
~ Carl J Montana

Project Manager

DG:JAS/0036u
Attach.

cc: G RocKwell
__ 0 Groner

0036u
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~~ United States

i j Department of
Agriculture

•
Soil
eonlervation
SeMce

SCDEC 1985

West National Technical Center
511 N. W. Broadway, Room 547
Portland, Oregon 97209-3489

Ee/:. ~ .:;) ::CtPi/

~~ed: ENG - Phase II, Final Review of SM Report,
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Control Project, Arizona
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Ralph M. Arrin , State Conservation Engineer,

-- SCS, Pho 'x, Arizona

OIt.: December 26, 1985
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•

Our comments on the final report for Phase II are itemized below. The com
ments were discussed with Don Paulus by telephone on December 16, 1985.

1. Page 25, Item 11-0.3, last sentence - Calculations indicate satura-
tion water content of 11.5~\, approximately 87±\ saturation, for the borrow
soils, not the 18\ and 50\ respectively noted in the text. An optimum mois
ture content being only 50\ of saturation water content could be indicative
of questionable data. .

2. Page 32, Item II-C.7 - The gradation limits for embankment material
are too restrictive. We suggest an upper and lower limit, such as 100\
passing the 6- size and 15\ or aore passing the No. 200 .

3. Page 33, Item II-C.e - We recommend extending the transition zone
limits from 1.0 foot below the top of dam down to the bottom of the cutoff
trench. The last sentence in the first paragraph is not a valid condition
at this site.

4. Page 35, Item II-C.9, 2 and page 38, Item 111-2 - Class A compaction
is suggested for the embankment foundation at ±2\ of optimum moisture and
95\ of maximum Yd rather than the method specification.

5. Page 38, Item 111-3 - A method specification for compaction similar to
NtH 20-24 - Class 1, is suggested for the transition zone where less than 5\
of the material .will pass the No. 200. No moisture control other than suf
ficient water to prevent bulking should be satisfactory.

6. Page 39, Item II1-A - Even though the settlement analysis indicates
that no allowance for settlement is required, we believe an overfill of 0.2
foot to account for construction uncertainties is worthwhile .



•
Ralph M. Arrington
December 26, 1985
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7. Table V - delete note 1

Table VI to IV - Footnotes should be indexed to proper table
beading.

One copy of the report is being returned for your disposal.

~TEVENSON
Head, Engineering Staff

Attachment

Donald E. Wallin, Head, Design unit, WNTC
Clifton Deal, Soil Mechanics Engineer, WNTC

cc:
Verne Bathurst, State Conservationist,

SCS, Phoenix Arizona

•

•
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UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE

ARIZONA STATE OFFICE

ENGINEERING STAFF

PHOENIX. ARIZONA

DECEMBER 13. 1985

DESIGN REVIEW REPORT

Job: Apache Junction/Bulldog Flood Control Project

Project: Buckhorn-Mesa WPP

Location: Mar~copa and Pinal Counties. Arizona

Authority: Public Law 566

Phase: Phase II. Soil Mechanics Report. Contract '53-9457-5-00475

SUMMARY: On the day of 9/30 and 10/1. 1985 a meeting was held at the
EBASCO office in Santa Ana to review the preliminary soil
mechanics report. From this meeting minutes were prepared by
EBASCO and a trip report was prepared by the SCS WNTC Soil
Mechanics Engineer. Overall the final soil mechanics report
submitted here has followed the comments presented in these
reference reports.

Additional comments made as part of this review are generally
asking for more discussion on some of the topics mentioned.
These discussions are needed for clarity or because of
omissions.

Additional analysis. calculations or documentation may be
required as they become apparent during the preliminary and
final design phases.

•

DESCRIPTION OF JOB: This job consists of the design and preparation of
contract construction drawings and specifications for
(1) Bulldog Floodway and Apache Junction Outlet. and
(2) Apache Junction Floodway and Flood Retarding
Structure in conformance with the functional
requirements of the Buckhorn-Mesa Watershed Work Plan
and Supplemental Work Plan No.1. and the
Environmental Impact Statement dated June 1976. The
work is being carried out in accordance with
specifications for design and engineering services.
Architect-Engineering Contract '53-9457-5-00475.

(b-l~
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SCOPE OF REVIEW:

PURPOSE OF REVIEW:

BASIS FOR REVIEW:

This review is for the Phase II-Soil Mechanics Report,
submitted by EBASCO Services Incorporated to the Soil
Conservation Service November 1985. Contents for
review include, 1) Summary of tests performed~ 2)
Summary of Test results, 3) Analysis and
Interpretation, 4) Conclusions and recommendations,
5) Calculations, and 6) Summary of Slope Stability
computer runs.

The purpose of this review was made to determine that
the A&E has, 1) properly documented site conditions
and engineering properties of soils, 2) used
reasonable preliminary design assumptions, 3) made
proper interpretations of the soil properties and
sufficient analysis to evaluate project features and,
4) made reasonable and sufficient recorTlTlendations for
design.

1) Minutes of monthly meeting. September 30. October
1, 1985 by EBASCO dated October 11, 1985.

2) Trip Report - Review of Phase II A&E preliminary
report, by Cliff Deal, Soil Mechanics Engineer,
SCS, WNTC. Dated October 24, 1985.

3) Geological Investigation Report; Apache Junction
FRS, Apache Junction Floodway. Bulldog Floodway,
July 1983.

4) Soil Test Results - November 20, 1984; February 5,
1985; June 24, 1985

5) Correspondence EBASCO to SCS dated August 13,
1985, containing additional field testing
requirements.

6) Correspondence SCS to EBASCO date 9/24/85
containing a) Permeability test results, b) log of
test holes, c) grain size distribution, d) in
place moisture density, e) compaction and, f)
Atterberg limits, for additional testing requested
by A&E.

7) SCS-TR-60, Earth Dams and "Reservoirs, June 1976.

8) SCS-SMN-l, Guide for determining the gradation of
filter materials, July 1985.

9) SCS-SMN-3, Soil Mechanics considerations for
embankment drains, May 1971.

10) SCS-SMN-7, The mechanics of seepage analysis,
October. 1979.

.,
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11) Appendix V, EM 1110-2-1902, April 1, 1970
-Infinite Slope Analysis fo Cohesion1ess Soils"

REViEW COMMENTS:

1.) page 11; pinholes tests are suggested here for determining whether
dispersive clay material is present in borrow soils for embankment
fill. We need to elaborate on pinhole tests for contact areas
between structures and earth materials. In addition, recommendations
should be made when dispersive material is found.

2.) page 13; and throughout report we need to indicate what the
appropriate method of compaction is, per ASTM-D698.

3.) page 32; we suggest a gradation for earth embankment material not be
specified in the contract. Upper and lower limits may be all that
needs to be specified.

4.) page 33; criteria for transition zone upper and lower limits have
been set by SCS. This information will be given in SCS, WNTC
comments.

5.) page 34; a coefficient of u'niformity is suggested to be specified
with the filter material gradations shown.

6.) page 34; address outlet to FAD diaphragm in accordance with TR-60 •

7.) page 35; specify either a work specification (eight passes of a large
vibratory ••• ) or method specification (98 percent per ASTM-D698) but
can not use both.

8.) page 37; here riprap is suggested alongside of the emergency
spillway. We have the following concerns:

a. Riprap and bedding material will collect direct rainfall and
runoff. Do we want this moisture around the structure or within
the embankment?

b. If dispersion is tested for in this area would there be a need
for riprap?

9.) page 38; Foundation Preparation - give better guidance on the type of
material that shall be removed. For example, classifications and/or
general material sizes.

10.) page 9 of 60 of calculations missing.

11.) Table V; tests results have been supplied.

12.) Foundation and drainge requirements should be mentioned for the
Emergency Spillway and Grouted Drop Chutes •

13.) Side slopes for earth floodways should be addressed for flow stresses
and stability and the calculations done in the Phase 1 report ,
referenced.
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14.) We suggest a common moisture range and compaction requirement be used
for both the foundation and embankment materials. We do not feel you
have demonstrated a strong argument for the additional effort

. suggested within the foundation. In fact, you have argued very well
for the case of minor settlement and supported this with
calculations.

15.) Principal Spillway - Describe what will be done in the case where it
is found during construction that the principal spillway will not be
resting on a caliche (non-yielding) foundation.

/L.-zc,-es
overnment epresentative Date

/~-J/£?!:C
Engineer Date

.,
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COMMENTS FOR APACHE JUNCTION FRS AND fLOODWAY

AND
BULLDOG FLOODWAY AND APACHE JUNCTION OUTLET

Preliminary Design Report

~ .. '
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1. Request moving the stbrting point of Apbche Junction FloodwbY to Sta. 11.87
to accommodbte more flows coming from west of Apache Trail.

2. A premold joint is reQuired between the bridge abutment and chbnnel floor
to insure independence from eb~h other and minimi~e lebks bt Meridibn and
Ironwood Rotsds.

3. Cold joints ~hould be used between channel wbll~ and adjacent bridge
~butment~ at Ironwood and Meridibn RObds.

4. The channel invert elevbtion in the bridge brebS at Meridibn and Ironwood
RObd~ ~hould be ~et low enough to provide proper freebobrd without cbuslng b
hump on the road.

5. A rein gbuge ~imilbr to the one to be in~tblled for Signal Butte FRS is
de~ireable for thi~ project.

Preliminary Plans

I. Bulldog Floodwby bnd Apache Junction Outlet Generbl Comment~.

b. Sheet~ improperly numbered.

b. Detbil~ improperly ltsbeled and not referenced in drbwings.

c. Need maintenbnce rObd~ on both ~ides of ~tructure. No dead ends
or tight rbdiu~ turns.

1. Sheet 2-2

Show Signbl Butte FRS

2. Sheet 2-3
a. Section bt STA. 101.50 to STA. 115.00 - The ~ymbol for
concrete i~ eb~ily mi~taken for drainfill.

b. Side Ch~n~el Inlet No. 1 ~hculd be indicated in the plan and
prof ile.

3. Sheet 2-4

b. Drbinbge should be provided for mbintenbnce roads .

b. Flows from ~mall wbshes ~hould be bccommodbted.

c. Side inlet is not Ibbeled.

4. Sheet 2-£>

e- 2..2
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b. Indic~te which section of the floodw~y tire elev~tioo wblls

1 1.0 4.

Sheet 2-7

Sttite if there is tin Inlet No.3.

&. Sheet 2-10 -'

•

•

ti. It tippe~rs thbt dr~in~ge directly to the e~st should tilso be
picked up by the collector chbnnel.

b. Two side chbnnel inlets ~re l~beled ~~ Iolct No.5 on shcet~

2-9 ~nd 2-10.

7. Shet:t 2-11

b. Lbbel energy di~sip~tor in the profile.

b. Put ~ symbol for bridge tit Meridi~n RObd in the pl~n bod
profile.

c. Floodway reference line need~ bn brrow pointing to the line.

d. How will cross-drbintsge be htsndled thbt imping~s on ch~nnel
just upstrebm of the end of the concrete lined chbnncl?

8. Is there ~ny concern on the impbct of cross-drtiin~ge on the
ebrth-lined portion of the ebrth chbnnel?

9. Sheet 2-12

b. Is the ebdh chsnne 1 bbove grour,d?

10. Sheet 2-15

Show detbils of wingwblls for the side inlel.

11. Sheet 2-1&

IndiCbte construction joints ~nd expbnsion joints.

12. Sheet 2-18

Indicbte if wbter stops ~re neccss~ry ~t construction joints.

13. Sheet 2-30

b. Oetbils for Elevbtion:

As!:>ign depth for downstrebm cut off ~nd !:>lope for lhe S6 fool
long grouted riprbp.

I I. Apbche Junc'\. ion FRS
6- 2~



• 1. Sheet 1-2

Label energy dissipbtor on Apbche Junction Floodwby.

2. Sheet 1-4

b. Stbte why there is bn emergency spillwbY eb~t of Apbche lrbil.

b. Dreinbge for run off on bccess bnd mbintenbnce rObd should be

provided.

c. Drbinbge for minor wbshes without inlets should be provid~d.

d. The plbn bnd profile should mbke reference t~ ~etQils of bll
inlet~.

3. Sheet 1-12

Comments bre marked in red.

4. Sheet 1-13

Show typicbl section of FRS

• S. Sheet 1-1&

Show rObd rbmp!:i for Idbho bnd Lost Du1.chmt1O RObd!::i.

&. Sheet 1-20

Comments bre mbrked 10 red.

•
e-2.4
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Suite ~ULJ

Phoenix, Arizona ~~ul~

Uecember 2, 19~~

Carl Montana
Consulting En~ineers
EBASCU Services, Inc. Ylst Floor
Two World Trade Center
l~ew York, l~. Y. lLlU4e

RE: Side Inlets 4C, ~B, and bA

Dear Mr. Montana:

RECEIVED

DEC.-41985

G. ROCKWEll

•

•

As you are aware, shortly after the November 7, 19~~ monthly meetiny, the
SCS selected one of the two design ap~roaches for the subject inlets which
were submitted by E~ASCu Uctober 2~, l~~~. Tnis letter is to aocunent the
SCS decision.

The selected design will use the reinforced concrete curved inlet over the
weir drop inlet for the followiny reasons:

1. The configuration allows the water to enter the ~ain channel without
pondiny. ~ackwater caused by pondin~ would be extensive and re4uire

additional maintenance of the sedinent pool and collector dikes.

~. Uniform flow will be maintained throuyh the inlet reach. ThuS the
design will not require excessive wall heights along the main
channel, caused by a standin9 wave that would occur with the weir
drop inlet.

3. The natural vegetation will not be disturbed within the wash u~strea~
of the entrance channel.

SinCerelY., .~I
'" ~ fe,
D~oXJ / O/-'J/·p

Donald E. Paulus
GovernMent Representative

cc: Ralph Arrington
8; 11 Payne
Jack Stevenson, WNTC w/attachment

LP]e~ Rockwell EHASCO, Santa Ana

[b-2.S
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EBASCO SERVICES INCORPORATED
3000 W MacArthur Blvd. Santa Ana CA 9271" (714) 662-4000

Mr Nicholas P Karan, Chief - Engineering Div.
Flood Control District of Maricopa County
3335 West Durango Street
Phoenix, AZ 85009

Dear Mr Karan:

EBASCO

27 November 1985

SUbject: APACHE - BULLDOG FLOOD CONTROL PROJECT
ROAD INT[q5ECION AT FRS

•

Enclosed are two (2) sketches of the intersection of Lost Dutchman Road and
Idaho Road at the Apache Junction Flood Retarding Structure titled:

a. Road Intersection Plan
b. Road Profiles

The following parameters were used in developing these study sketches:

The road intersection is set at El. 1812., two feet above the crest of
the dam. This will allow for the water supply lines and ~untain Bell
Telep~one lines to be embedded in the road fill clear of the dam.

2. lhe maxim.Jm road grade used is 4%.

3. Side slopes for fill are 1.5 horizontal to 1 vertical. This is the
steepest slope recommended. It is used to reduce the width of
right-of-way needed and also to stay clear of existing buildings on the
downstream side of Lost Dutchman Road.

Construction of the new Lost Dutchman Road will cut off direct access to the
buildings along the road. It seems that a new access entrance will have to be
provided starting at least 1200 ft west of the intersection.

After your review, please contact us so that we can discuss the need for
right-of-way requirements in further detail.

Very truly yours,

•
OO:JAS
Enels.

cc: G Rockwe11
D Groner

2390A (b-26

Carl ~ntana

Project Manager
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Service

West National T~chnical Center
511 N. W. Broadway, Room S47
Portland, Oregon 97209-3489

November 18, 1985

•

•

Carl L. Montana,
Project Manager
EBASCO Services, Inc.
Two World Trade Center
New York, New York 10048

Dear Mr. Montana:

During the September 30, 1985 m~(;ting in Santa Ana, we agreed to supply Yvu
with an esti~ate of the amount of differential s~ttle~ent a transition zone
can tolerate without failing.

Based on our experience a differential settlement of 0.1 ft./ft. should not be
an excessive value.

A more important COllcern th~n differential settlement is tte loss of free
board. w~ believe you will rlet=d to address thi~ problem befor~ tecoming too
overly concerned with dlfferential settlement values.

If we can be of further assisl~nce, please do not hesitate to contact Don
Paulus, Government Rcpres~ntative.

~c~.~.f~
Head, Engineering Staff

Attachment

cc:
George C. Bluhm, Director, WNTC
Verne M. Bathurst, State Conservationist, SCS, Phoenix, Arizona
Ralph M. Arrington, State Conservation Engineer, SCS, Phoenix, Arizona
Don Paulus, Government Representative, SCS, Phoenix, Arizona



EBASCO SERVICES INCORPORATED

• Two World Trade Cenler, New York NY 10048

~.

Mr. Donald R. Paulus
Government Representative
USDA Soil Conservation Service
Suite 200
201 East Indianola
Phoenix, Arizona 85012

E~O

File Ref: USDA3767-L

October 29, 1985

Subject: Bulldog Floodway and Apache Junction
Flood Control Project

•

Dear Mr. Paulus:

A review of the hydraulic parameters and the actual contours in the vicinity
of Inlet 6A of Station 194 + 20 of Bulldog Floodway during the Phase III effort
indicates that the crest of the inlet weir as proposed in Phase I is very high
as compared to the general elevations of the arroyo. This will result in rais
ing the water level in the arroyo and cause flooding in the area •

An alternate study was performed to provide a side channel inlet with a straight
inlet at the beginning of the side channel instead of a box drop. The study
indicates that the water level in the arroyo will be lowered by about 4.5 feet
as compared to that with the weir inlet. This will reduce flooding in the area
significantly.

The layouts of inlet 6A with a weir inlet <as in the feasibility report) and a
side channel with a straight inlet are shown in Attachments 1 and 2.

Please note that the side channel inlet will require a shift in the bend in the
Bulldog Floodway in a downstream direction and a shift in the center line of
the floodway by about 50 feet to the north. Also, that the bed elevation of the
floodway will be lowered by about 10 inches downstream of the inlet.

A similar treatment to change the weir inlets to side channel inlets may be re
quired for inlets 4C and 5B.

If you have any questions please contact us.

• CJM:rg
attachments

cc: J L Ehasz
• 7&$
S N Goyal

- wlo atts.
~"!I'

-w/atts.

10-28

Very truly yours,

£~~
Project Manager
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United St.tes
o.pa~nt of
AgricUlture
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Con.erv8tion
5ervice

We.t National Technical Center
511 NW Broadway, loom 547
Portland, Oregon 97209-3489

Su~JKt:KGt - Trip Report - Review of Phue 11
AOE Report by EBASCO for Bulldog Floodway
a~d APaChep;::Ju.<t1

0

0 FRS, AZ - 9/30-10/1/85

To, Jack C. Steven ,Head, Engineering
Staff, \iN!

Part icipants.

'.
Dilt~tober 24, 1'985

FII.I:O«I.:

•

Carl L. Kontana, Project Manager, EBASCO, New York, New York
Victor M. Bolano, Geotechnical Engineer, EBASCO, New York, New York
David Groner, EBASCO, Santa Ana, California
Glen ROCKwell, EBASCO, Santa Ans, California
Don Paulus, Government Representative, SCS, Phoenix, Arizona
Clifton E. Deal, Soil Mechanics Engineer, WNTC, SCS, Portland, Oregon

Purpose. This trip was made to provide 80il mechanics assistance to Arizona
during the review of the Phase II report prepared in accordance with the A&E
contract with EBASCO Service, Incorporated of New York, New York.

Background. On April 8, 1985, EBASCO Services, Incorporated was awarded a
contract by the Soil Conservation Service for design of Bulldog Floodway and
Apache Junction Floodway, Floodwater Retarding Structure, and Outlet. This
contract consists of five phases: Phase I - Site characterization and
Comparative Design Studies; Phase II - Soil Mechanics Report; Phase 111 
Preliminary Design; Phase IV - Final Design, and Phase V - Service during
construction.

During the review of Phase 1 it was agreed that a meeting to review the
Phase 1 comments and the preliminary Phase II report would be beneficial. The
attached agenda provides the items discussed during the September 30 and
October 1 meeting in Santa Ana at the EBASCO Services, Incorporated Office.

The Phase 1 comments were not discussed because EBASCO had made
the \iNTC had not received those revisions before this meeting.
that aome of those revisions would possibly be reflected in the
comments and discussion.

revisions and
It vas decided
Phase II

A lengthy discussion was held on the preliminary Phase II - Soil Mechanics
leport. The following is a list of major items discussed:

•
.,-.

Stability analysis for Apache Junction FRS.

Need for pin hole testing during construction of the floodways and FRS .

~-29
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Jack C. Steven.on
October 24, 1985

3. Negative pore pres.ures in triaxial te.t re.ult ••

4. V.ing average .oil values in stability analy.es or other analyses.

5. Collapsibility of foundation and recommendations for de.ign.

6. Drainage needs for .tructures.

7.--- V.e and understanding of the new Soil Mechanics Note No. 1.

8. Filter and drainage diaphragm outlet needs, .izing and placement.

9. Central transition zone; with or without outlets.

10. The need for the report to include all soil mechanics related items.

2

•

•

Item 1. Stability Analysis. A basic philosophy difference exists between the
Soil Conservation Service and the AbE over the interpretation of slope
stability values less than indicated in TR-60 for dry dams and C-O
conditions. It was agreed that a steady seepage and rapid drawdown analyses
will be made and proper engineering explanations of these results will be
presented in the report. Even though the infinite slope .tability analysis
may result in values less than listed in TR-60 the explanations given on pages
18, 19, and 20 can provide reasons for accepting the lower values without a
change in the slope configuration.

Item 2 - Pin Hole Testing. The dispersion test results are based on double
hydrometer analyses. Consequently, it was agreed that a statement about
running pin hole tests during construction will be included in the report.
this will also cover our concern about the statement on page 9. The statement
implies that erodibility of the materials due to their low plasticity is not a
concern. This is a concern adjacent to concrete structures when these
materials are used as structural backfill which is intended according to
statements on page 15.

Item 3 - Negative Pore Pressure. Due to the transitory nature of negative
pore pressures. SCS does not use the total stress values in a .tability
analysis. Therefore. it was agreed that the effective .tress values will be
used instead.

Item 4 - Vse of Average Soil Values. It was agreed tbat the use of "average"
for .oil parameters in the report should be changed. SCS bas normally used
the worst case situation when using soil parameters in an analysis. Averaging
.oil parameters i. not good practice.

Item 5 - Collapfibility of Foundation Soils. Based On the inve.tigational
report and laboratory report, the collapse potential for tbe foundation is
uncertain. SCS experience indicates that dams built on .i.ilar foundations
have had .ome movement causing cracking of the dam. The cracking appears to
be the result of vetting and loading of the foundation during the life of the
dam causing strains the embankment materials are unable to adjust for.



It i. our judgment that cracking vil1 occur vhether ve knov the .agnitude of
the co1lap.e or not. Cracking has occurred even on site. where SCS has'
removed a .ignificant portion of the foundation. For thi. reason: we do not
agree vith the Itatement. made on pages 24 and 25. Therefore. it il our
opinion that a central transition zone can be used to control the cracking due
to potential foundation movements.

•
Jack C. Steven.on
nc-rober 24. 1985

3
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•

It va. agreed that EBASCO vill consider our comment. about uling the
transition zone and SCS vill provide EBASCO vith an estimate of the amount of
differential .ettlement a transition zone can tolerate vithout failure.

Item 6 - Structural Drainage. Drainage needs for the FRS and concrete
structures vere not addressed in the report. It vas agreed that a discussion
of required drainage measures vil1 be added to the report. This discussion is
not to be a complete design but rather the need for and type of system or
systems vhich address the soils to be used as backfill or built upon.

Item 7 - New Soil Mechanics Note #1. It vas agreed that the nev Soils Note
will be used to design all filter systems needed for this project. An advance
copy of this note was given to EBASCO with the understanding that some
editorial changes may occur vhen the official copy is issued. We do not
anticipate any changes that will affect any designs based on the advance copy.

Item 8 - Filter and Drainage Diaphragm. It is our interpretation of TR 60
that any utilities through or under the FRS shall be protected by a Filter and
Drainage (FAD) diaphragm. Consequently, the AT&T cable cro.sing vill need a
FAD diaphragm which can be included with the proposed central transition
zone. Outlets are needed for the FAD diaphragm. Pipe can be used but we
.uggest EBASCO consider enveloping the PS conduits vith a drain aggregate
encased in filter aggregate. Doing this will eliminate the need for hand
compacted backfill.

EBASCO agrees to provide a FAD diaphragm for the cable with an appropriate
outlet.

Item 9 - Central Transition Zone. Nowhere in the report is there a discussion
of the transition zone and the method of compaction control for the embankment
and backfill materials.

EBASCO agreed to provide a discussion of the transition zone and the
compaction control for the embankment and backfill.

Item 10 - General Format of the Report. Numerous items that Ihould be in the
loil mechanics report have been discussed in other reports or correspondence.
It i. SCS'. desire that all loil mechanic. items should be dilculsed in this
report. regardless of whether the analysis relultl are negative or positive.

EBASCO agreed to including all loil .echanics related items Iuch as a better
description of the project and an explanation for the additional testing •



Don Paulus has done an excellent job in coordinat ing this seeting 'with··
EBASCO. The seeting vas very productive and the sembers of EBASCO that
participated vere very professional in their comments and disculsion. An exit
conference to review these recommendations vas not conducted.

•

•

•

Jack C. Stevenson
{~,~kp~ ?~. 1985

COMMENDABLE WORK

Soil Mechanics Engineer

Attachment

cc:
George C. !luhm, Director, WN!C
Verne M. Bathurst, State Conservationist, SCS, Phoenix, Arizona
Ralph M. Arrington, State Conservation Engineer, SCS, Phoenix, Arizona
James N. Talbot, National Soil Mechanics Engineer, SCS, Washington, D.C.
Carl Montana, Project Manager, EBASCO Services, Inc., New York, New York

LEon Paulus, GR, SCS, Phoenix, Arizona

4
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ElJCKHORN-KSA WATERSI-£D

APACt£ .1JNCTION f1..OC()WAY, FRS, WTLET

AND BJLlDOG FL()()OWAY

AGENDA F'tJ' K>NTHlY KETING

OCTOBER 1-2, 1985

EBASCO SERVICES INCCAPCRATED

SANTA ANA, CALl~IA

1. REVIEW OF CCl+ENTS ON

PHASE 1 - F'EAS IBILITY STUDY REPCf'T

2. REVIEW OF Kto() OF AUGUST 29, 1985 (Attached)

A. Grouted Riprap Design Reference
B. Corrugated Metal Culverts Under Road Enbankments
C. flo. Downstream of Emergency Spillway
o. Design Criteria for Idaho and Brown Roads

3. Review and Discussion of Preliminary Phase II Report

6. status of Additional Topographic Mapping, including
Extension for Earth Channels and Emergency Spillway

,.

•
5. SRP Transmission Tower footing Dimensions and Stationing Reference

6. Topography Reference Controls

~-33



•
7. SCS Standard Mylars for Riser and Conduit

8. SIgnal Butte Construction Schedule

9. Review Dra.lng Title Block Layout

10. Change of Floodway Centerline to "Reference Une"

11. Concrete Floodway Design Criteria for Loading Conditions

12. Joint Configuration, Spacing and Waterstops

1). Filters and Filter GradatIon

14. Runoff Flows to be Channeled to Inlets

15. AT&T Cable Crossing Status

• 16. Status of Ebasco--Flood Control District COntract

17. Flood Control District Bridge Plans

18. Telephone and Water Line Crossing of FRS

19. Schedule of Ebasco Work and Meetings

• ~/lf 9-17-85

oo23/wang
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.\ United State.
II Department of

Agriculture

8011
Con..rvatlon
Service

,"'.,"
I

01

201 E. Indianola
Suite 200
Phoenix, Arizona 85012

October 21, 1985
- ''tJ . ;-:-

r ..

•

Glen Rockwell
EBASCO Services, Inc.
3000 W. MacArthur Blvd.
Santa Anna, CA 92704

IE: Apache/Bulldog Flood Control Project, Contract No. 53-9457-5-00475

Dear Mr. Rockwell:

The proposed construction joint .ubmitted by IBASCO October 9, 1985 has
been reviewed by our .taff and the WNTC, and ve feel that this vould be an
adequate .ethod to use. However, particular attention should be .entioned
to keep the key area clean.

For your information I have enclosed a paper on construction joints which
vas prepared by our California Design Section. This paper shares .ome of
SCS experiences and knowledge with examples and listed references.

Because computations involving lateral earth pressures has been a problem
area found in other SCS offices dealing with AbE design contracts, I have
enclosed two papers on the 8ubject for your information. This information
is currently being put together in a SCS Technical lelease (TR).

Under separate cover you will find the following:

/ 1. One blueline each of Meridian and Ironwood bridge preliminary
details.

, r

I.' I

One .ylar and two bluelines of .heet~;Apache Junction FiS, Itation
90+00 to 105+00.

Two bluelines of the extended emergency Ipillway centerline
topography.

Sheet 16 and the extension of the eaergency .pillway complete. the revised
and additional topogra~hy required.

•
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October 21, 1985
-2-

Glen Rockwell

In reference to the bridge details the Flood Control District has asked
that we include their construction contract for bridges with our
construction contract. Therefore, we will be building the bridges and
floodway aimutaneously and should coordinate the two designs. Our plan is
to use the bridge abutments shown as our floodway side walls and to design
the floor slab as part of the SCS project.

If you have any questions please call.

Donald E. Paulus
Government Representative

cc: Ralph Arrington
Bill Payne
Carl Montana
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EBASCO SERVICES INCORPORATED
3000 IN MacArthur Blvd. Santa Ana. CA 92704. (714) 662-4000

Mr Donald R Paulus
Government Representative
USDA Soil Conservation Service
Suite 200
201 East Indianola

.Phoenix, AZ 85012

Dear Mr Paulus:

tfk
t

EBASCO

9 October 1985

u:- .
-1'

•• I

Subject: APACHE-BULLDOG FLOOD CONTROL PROJECT
FLOODWAY DETAILS

•

Supplementing our telephone conversation of October 8, '985, we enclose a
sketch, as requested, to clarify proposed details for floodway construction.

Confirming the discussion, design is being prepared to include details
conforming to the attached sketch and explained below.

Waterseal
The vertical steel plate (1/4-in. by 6-in.) waterseal between wall and base
slab is eliminated. No waterseal will be provided between wall and slab.

The entire floodway is below grade. Its function is to conduct floodwater, not
to conserve water suply. Pressure heads exterior and interior are low and in
most cases are almost balanced. Eliminating the W.S. plate will eliminate not
only the materials cost, but also the added cost of forming a raised key and
building a temporary support to secure the steel plate during concrete
placement. Rubber or PVC waterseals will be used at joints between abutting
wall and/or slab joints.

Transverse Slope

The -Far West States Engineering Design Standards·, p. 6-23, Par. B9, states:

• 9. Transverse Slope

Inverts in lined channels wider than 10' shall have a transverse slope
toward centerline. The drop in invert from the walls to centerline
shall be 0.4 inch per linear foot. •

The floodway on this project will carry occasional flows for limited periods.
Construction of a center gutter as described above seems to be an unnecessary
refinement •

u 1~ ~.?n,
.$. u.
N."" .
J,.. AI·
~ ,It ,
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•

Mr 0 R Paulus
10 October 1985
Page Two

The floodway invert will be shown flat across its transverse section and no
centerline gutter will be provided. This reduces the construction cost of
shaping subgrade and building slab transitions to accommodate.

Weepholes

_~eepholes in floodway walls will be 2 l/2-in. diam. to comply with FWSEDS
p. 6-22, Par. 84.

Bottom Key

The construction key between floodway wall and base slab will be as shown on
the attached sketch.

Superelevation

The superelevation required by FWSEDS, p. 6-7, Par. A6, will be provided by
increasing the height of wall on the outside of the curve. The transverse
section of the base slab will be level.

Vehicle Load Surcharge

The surcharge load due to construction and maintenance will comply with FWSEDS
p. 2-2, Par. 0 quoted as follows:

" SURCHARGE LOADS

Where a heavy crawler-type tractor might be expected to operate close to
the top of a wa'l, a live load surcharge pressure equal to not less than
two feet of earth shall be included in the analysis of lateral earth
pressures. "

Very truly yours,

~!fJlucll/
~Carl J Montana
{ Project Manager

DG:JAS

cc: G Rockwell
o Groner

0290T
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Unlt.cl State.
Department of
Agriculture

8011
ConMrvatlon
"rvlce

201 E. Indianola
Suite 200
Phoenix, Arbona

October 8, 1985

tit ac'" Ip, II-If

85012

//
- ., r - .- ..,_. . I

Ii '.
oS-' ,,'

•

Glen "ocnell
E!ASCO Servces, Inc.

'- 3000 W. MacArthur Blvd.
Santa Anna, CA 92704

BE: Apache/Bulldog Flood Control Project, Contract No. 53-9457-5-00475

Dear Kr. I.oekwell:

The following are responses to questions which were asked at our October
1, 1985 aeeting in Santa Anna.

Q. Is there going to be a problem with specifying 1 inch or less
aaterial for embankment and Itructure backfill?

A. Yes, we feel there is. When we say 1 inch or less in the
apecification that is exactly what the inspector will look for and
knowingly the contractor may increase his prices for these itess. We
recoDllend using six inch and tPree .inch ..ximus particle sizes for
eabankment and structure backfill respectively. With these

-limitations, you aay also specify a required percent of fines.

The general write-up of the EARTHFILL Specification, under (4)
Placement. states material .ay Dot differ substantially in texture or
gradation from the lurrounding material. Therefore, the contractor
would not be able to place a load of gravel, for eZ&mple, within the
fill even thougb we specify the 6 inch and 3 incb limits.

Q. What water line do we show on the plans?

A. The water surface of the eaergency apillway hydrograph routing.

Q. Bow do we want to sbow·the survey base lines on the plan and profile
sheets?

A. Show parallel line. downstream of the project centerlines at the
following distances:

1. Apache Junction Floodway 100 feet

2. Apache Junction FR.S 100 feet

• 3. Apache Junction Outlet 50 feet

4. Bulldog Floodway 100 feet



,1 .
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-2-

~ Apache/Bulldog Flood Control Project

Glen I.ocltvell

October 8, 1985

•

Theae distancel will u.ke tbe belt uee of already exilting aurvey.

A note sball allo be added stating that the aaxiaum distance between
baseline .anumentl is 500 feet.

Q. Do we want to elevate the floor of the channel at the curvel for
super elevation?

A. No, additional beigbt will be added to tbe vall according to Tl-25.

Q. Do ve .ant to use a transverse .lope toward the centerline of the
lined channels which exceed 10 feet in width according to Far West
States criteria?

A. No. 1 have talked with our legional Office and they confiraed tbat
this il not hard rule that we sust follov•

Donald E. Paulus
Government Representative

cc: Ralph M. Arrington
Bill Payne
Carl Montana

~

e>-41
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October 2, 1985

Mr. Dan Sagramoso, P.E.
Chief Engineer/General Manager
Flood Control District of Maricopa County
3335 West Durango Street
Phoenix, AZ 85009

Attention: Nick Karan, P.E.
Chief, Engineering Division

Regarding: Apache/Bulldog Flood Control Project;
Response to Comments for the Phase 1
Feasibility Report

Gentlemen:

We have reviewed the correspondence from the State Conservation Engineer and attachments
provided by EBASCO Services, Inc., and are providing you with a response as requested.
Due to recent construction of Lost Dutchman Boulevard (Brown Road) between Idaho Road
and S.R. 88, it is most likely that Tomahawk Road will be developed in the very near
future. As such, we understand the structure at this point will be designed to accommo
date a 100-year storm, and we recommend that it be built in conjunction with the initial
flood control project.

Comments provided in regard to Idaho and Brown Roads state that road profiles and width
used in design were based upon information provided at earlier meetings. We agree that
the back-of-curb dimensions for the full width of the future street would be 64-feet;
however, we have continually maintained that consideration should be given to accommo
date a future 5-foot sidewalk on each side, plus an appropriate shoulder at the back
of sidewalk, before beginning the embankment slope. In addition, we have previously
stated that the initial improved (paved) roadway section may only need to be 28-foot,
which would be comparable to the existing paved roadway. However, should it be pre
ferred to improve the roadway section to the ultimate future section, we would have
no objection. Our main emphasis has remained that at least the earthwork should be
performed in order to allow future expansion without major earthwork construction.

In regard to the speed limit, and our previous discussions in regard to a 4-way stop
or signalization, it appears reasonable that, due to the unique design of the flood
control structure at the intersection of major arterials, traffic would be required to
slow in advance of the intersection. This being the case, we would not object to an
advance warning for a reduction in speed to 30 MPH approaching the intersection•

1001 NORTH IDAHO •
6-42..

APACHE JUNCTION, APJZONA 85220-0190 • TELEPHONE (602) 982·8002
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~r. Dan Sagramoso, P.E.
Frood Control District of Maricopa County
October 2, 1985
Page Two

We hope these comments respond accordingly to the State Conservation Engineer's
request. Should you have any further question in these regards, please advise.

Cordially,

Ric ard W. Broma
Director of Public Works

RWB: sh

I .

xc: Mike McNulty, City Manager
Ralph Arrington, State Conservation Engineer
Bill Payne, State Conservation Services
Don Paulus, Representative USDA
Carl Montana, EBASCO Services, Inc.~

File 307.06
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\ United Stilles
') OePertmenlol

AgrIculture

SuIte 200
~01 E. 'ndlenola Ave.
PhoenIx, AI 85012

G'en R6ckwe I I
EB~SCO Services, tnc.
)000 W. MacArthur Blvd
Santa Ana, CA 92704

Sept~ber 24, 1985
/ic...'d q·Zw-.S -s,~,

,
RE: Apache/Bulldog Flood COl'\trol PI-oJeeft, Contract No. 5}-94S7-5-00475,

Revised contours .nd profl res on _,'ars.

De~r Mr. Rockwerl:
~.

The followln, revIsed mylars are enclosed:

Arlzo"! St~e Plent coordln~tes for Ste'lon 10+00, eelt of Apeche Trell, are
HB84,6B9.68 £618,581.81. 'ou will fInd this poInt tl25) end others In the SCS
design. fola.r titled; Apeche Junction FRS & Floodwey, Bufldog Floodway, sent
to Carl Montena at the atart of the project.•

S~e.t No..

3
~O

21
3
4

TItle

au II dog FIoodwey, St~ i %9+76.'6 to J .5+001
~p!che Junction FRS (N+let, Stw '100+76.34 'To St. 115+00.
~p.eh. JunctIon FRS O~ltt, 9'. 115+00 to~Ste 129+76.16.
Apache JunctIon Flood_ey, Sta 11+00 to Sta 25+00.
Apache JunctIon Flood.ey, St. 25+00 to St. 39+50.

•

Ooftald E. Paulu.
Goye~nment RepresentatIve

cc: 81 I I Payne
Relph Arrington

~c. ~.~#I"rl"~

AI. Nun.,
L. H!"en
D.t:;. _

n.. Soi co.......,.ltot\ Sr¥ICI

II I" 'ijIe"'~' 01 ""
Deco•.",..·· 01 Ag·c..h ...••

, e>-44



~~\, United StatesWl' DePartment of
.U~' Agriculture.=-

Soil
Conaervation
SeMCe

Suite 200
201 E. IndIanola Ave •
Phoenix, AZ 85012
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Cer I Montana
Consulting EngIneer
EBASCO Service, Inc. 91st Floor
Two World Trade Center
New York, N.Y. 10048

September 24, 1985

RE:' Apache Junction/Bulldog, Comtrect No. 53-9457-5-00475 PermeabIlity test
results, Sol Is Test results, and other ~terle's as requested.

Deer Mr. Montene:

Enclosed are the followIng:

1. )
2. )
3.)

4.)

5. )

6. )
- 7.)

8. )

Permeebl Iity Test results, 8-28-85.
Log of Test holes, SCS-Eng-533T, 8-21-85.
GraIn SIze dIstributions, sample No.'s 1 thru 7, SCS-353 and TSC-
PO-ENG-9, 9-6-85.
lnplace moisture-densIty determInation Sample No.'s 1 thru 6, SCS-
ENG-53OG and SCS-ENG-541, 8-22-85.
Compaction worksheets Sample No.'s 1 thru 6, SCS-ENG-359 and SCS-
ENG-352, 9-10-85.
Atterberg limIts, Samples 1 thru 6, SCS-ENG-361, 9-6-85.
Sample calculations of determining thickness of grouted rock drop
structures, letter by Jack Stevenson dated June 27, 1983.
Approximate layout change of Bulldog Floodway. -

Materiels provided as discrlbed In numbers 1,4,5, and 6 provIde
doumentatlon tor the results gIven to you over the phone.

The layout change of Bulldog Floodway shows P.l. Station 195+50.9
changing to 197+20.9. The angle may be determIned by the DesIgner.

SlncereIY;!J rf) (j
[y1JJ (>(-/wJWO
Donald E. Paulus
Government RepresentatIve

•
\

Thl 50- ConaervlttOll s.rv'CI
ia In Igency 01 the
Olpart,...nl 0' Agucu""" 6-45
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lalph ArT1ngton
June 27, 1983

in loa. of section thickneas during high flow. To minimize this lQs.
we recommend increasing the dsO rock aize such that the maxtmum rock
size approaches the depth of lection. •

If there are any questions on these comment., please call •

.~eJ'.':;'~~c~
JACK C. STEVENSON c::::
Bead, Engineering Staff

Attachments

cc:
Donald E. Wallin, Bead, Design Unit, Engineering, WNTC

•

2
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EBASCO SERVICES INCORPORATED
3000 W. MacArthur Blvd. Santa Ana, CA 92704. (714) 662-4000

r~ ju~'~
. --- !

EIW:cO ::)

18 September 1985

Mr Donald R Paulus, Government Representative
U.S.D.A. Soil Conservation Service
Suite 200
201 East Indianola
Phoenix, AZ 85012

Dear Mr Paulus:

Subject: APACHE-BULLDOG FLOOD CONTROL PROJECT
RETURN OF SCS MY LARS FOR REVISION

-/
' " ," >
, - - I ...

I~-F

Ie- .E
/D .£ ':

q, 2::- '. ..':

/ IAPACHE JUNCTIOtJ
FLOOD RETARDING STRUCTURE AND FLOODwAY

TITLE

Floodway - Plan and Profile - STA 11 + 00 to STA 25 +00
F100dway - Plan and Profile - STA 25 + 00 to STA 39 + 50
FRS - Plan and Profile - STA 29 + 50 to STA 45 + 00 
FRS - Plan and Profile - STA 45 + 00 to STA 60 + 00
FRS - Plan and Profile - STA 60 + 00 to STA 75 + 00 
FRS - Plan and Profile - STA 75 + 00 to STA 90 + 00
FRS - Plan and Profile - STA 90 + 00 to STA 105 + 00
FRS - Plan and Profile - STA lOS + 00 to STA 115 + 60-- -"-,:; ._c',:

Princ. Spwy. - Plan and Profile - STA 100 + 76.34 to STA 115 + 00 ~; :~.
Princ. Spwy. - Plan and Profile - STA 115 + 00 to STA 129 + 76.16· ..~

SHEET NO.

3
4

12
13
14
15
16
17
20
21

As discussed in the telephone conversation on September 18, 1985, between
yourself and Carl Montana, the following SCS mylars are enclosed:

•

•

SHEET NO.

3
4
5
6
7
8

BULLDOG FLOODWAY

TITLE

Floodway Pl an and Profile - STA 129 + 76.16 to STA 145 + 00 -
Floodway Plan and Profile - STA 145 + 00 to STA 160 + 00
Floodway Plan and Profile - STA 160 + 00 to STA 175 + 00--
Floodway Plan and Profile - STA 175 + 00 to STA 190 + 00
Floodway Plan and Profile - STA 190 + 00 to STA 205 + 00
Floodway Plan and Profile - STA 205 + 00 to STA 219 + 32.52

/:: -/-
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•

•

Mr D R Paulus
18 September 1985
Page Two

We understand that you will revise and return the sheets as quickly as
possible. because this has caused temporary suspension of activity here.
which may delay completion of the project.

_. Pl ease show the Ari zona State coordinates for starting Station 11 + 00.

Attention is called to the modified title box as shown on Apache Junction
Drawing Sheet 3.

Very truly yours.

Carl Montana
Project Manager

DG :JAS
Enc1 s.
0018u/3

cc: G Rockwell
D Groner

(b -5'5
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EBASCO SERVICES INCORPORATED
T....:- World Trade Center. Ney, York. NY 10048

.. J1.'>1"_"4fIII'

EB6S:0

File Ref: USDA 37,67-L0023

September 5. 1985

Hr. Donald R. Paulus
Goverument Representative
USDA Soil Conservation Service
Suite 200
201 East Indianola
Phoenix, Arizona 85012

/. .,I ~...... .;
l .", ..

Subj ect: Bulldog Floodway and Apache Junction
Flood Control Project
Response to City and County ~ents

Phase I Feasibility Study

•

•

Dear Mr. Paulus:

Your revie~ of the Phase I Feasibility Study resulted in four sets of comments,
one each from your office, the SCS regional office, the City of Apache Junction,
and the Flood Control District of Maricopa County. The SCS comments are being
responded to through revision to the Phase I Feasibility Study Report. Most of
the City and County c~ents are more general in nature and will be responded to
through this letter. Their letters should be referred.

City of Apache JunCtion:

Apache Junction Flood~ay If and when Tomaha~k Road is constructed
the culvert should be designed to pass the design storm (the 100-year
storm) in the Apache Junction Floodway at that point. Idaho and Bro~~

Road culverts are designed to pass flows through segments of the reser
voir which should not be the basis of design for Tomahawk Road.

FJnergency Spillway The depths and inundated area resulting from
discharges through the Emergency Spillway will be determined in
Phase IV of the contract.

Idaho and Brown Roads The road profiles and widths used in design
were based on information provided at earlier meetiDgs. It had been
agreed that the fill width would be 64 feet and the speed limit 30 mph.
The increased width will have minimal effect on the current design
since it will only increase the culvert sizes under the roads. An
increase in speed limit will have a more significant effect since it
will result in longer elevated sections through the reservoir, thus
reducing the weir length fOT flow across the roads for tbe emergency
and freeboard storms. This in turn would affect tbe top of dam eleva
tion. SCS has agreed to resolve this issue with the City•



•
EB \51:0 SER\lCES

."tD,PO""TED

HI". D. ,R. Paulus
USDA Soil Conservation Service

Flood Control District:

Page 'IWo
September 5, 1985

•

•

1.a. A structural concrete spillway is being used.

1.b. At the present time we are recommending a 2-1/2 to 1 upstream
slope. The final deteroination will not be made until the
completion of slope stability analysis in Phase II.

1.c. "Uncontrolled" means there are no manually operated gates or
other devices, such as £lashboards, which must be manipulated
for the spillway to function.

1.d. Ebasco will design these roads under a separate contract with
the County.

I.e. The levees referred to were in the earth emergency spillway.
At the time paragraph 6.6.2 was written there was the possi
bility that an earth spillway would be used for the emergency
spillway. SCS criteria requires that extremely wide earth
spillw~ys be divided by levees running parallel to the direc
tion of flow. An earth spillway is not being used on this
site, therefore no levees will be used.

1.f. The lO-day criteria is standard for SCS. Exactly how the
drawdown time on this site compares to other sites in the
project will have to be answered by SCS.

2.a. The AT&T proposal is currently being reviewed. Ebasco's
recommendations will be provided in a separate letter.

2.b. This appears to be a statement.

2.c. Yes

2.d. The cable will have to be relocated. It will also have to
be rerouted or otherwise bandIed during construction. We
are in contact with Mountain Bell.

2.e. No caccent.

2.£. The final alignment is as' shown as Alternate 1 on the pla~s
provided by SCS. The inundated area will be established in
Phase IV.
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Hr. D. R. Paulus
USDA Soil Conservation Service

Page Three
September S. 1985

•

•

2.g. We understand the urgency of this information and will
make this item one of the first things done in Phase III.
It has been agreed with SCS that no flows from the area east
of Apache Trail will be included in the design.

3.a. Future condition curve numbers were used in the design.

3.b. This is an issue that will have to be addressed by the
government entity having control over that area.

Very truly y~urs,

Carl J. Montana
Project Manager

CJM:rg

cc: J L Ehasz
G E RockiNell
D Groner
S N Go)"al
V M Bolano

B-Sg'



~
~' UnIted Stat••
I; Department of
, AgrlcLI'ture

•
loll
ConNr'Yltlon
lervlce

201 E. Indianola
Suite 200
Phoenix. Arizona

August IS. 1985

85012

Consulting Engineer
EBASCO Services. Inc. 9Ist Floor
Two World Trade Center
New York. N.Y. 10048

IE: Apache Junction/Bulldog Flood Control Project. Contract 153-9457-5
00475 Phase I Review - Site Characterization and Comparative Design
Studies

Dear Mr. Montana:

The reviews of Phase 1 for the above subject have been completed.
Enclosed you vill find the following:

1.
2.
3.
4.
5.

1/ ;.(.., 6.
.) 7

• -r-- 8:

Arizona Design Review Report
~~C Design Review Report
Flood Control District of Maricopa County review comments
City of Apache Junction review comments
Appendix V -Infinite slope analysis for cohesionless aoils-. EM 1110
2-1902. U.S. Army Corp of Engineers
Infinite alope analysis chart-prepared by WNTC
Engineering practice standards. ·Open Channel-
Combined red line copy from WNTC and Arizona of the Phase 1 
Feasibility Study Report

The result of the reviews ahow that we are in agreement with the selected
project features being recommended by EBASCO in the Phase I-Feasibility
Study ieport.

For completion of Phase I EBASCO shall revise the Feasibility Study Report
in accordance with both the comments in the reviews and those red lined on
the report. As agreed to during the Phase 1 presentation conference a
copy of all the review comments ahall be included in the final revised
report. In addition. address all questions that have been railed in the
reviews and include these responses in the final report.

The completion of this report will provide adequate documentation for this
phase of work. however. additional documentation ..y be required for
aubsequent phases.

If you have any questions about the review comments please call Don
Paulus.

Sincerely•

David O. Lambson
Contracting Officer

A TtIe 1011 CorI~tIClfI ..,.....
U II &1\ .~)' 01 "'-
~ UI\Ilecl ltal.. Depal1lNfll fIA~

•
. .' /}

. - Jt!_. . .,-:._-,



• UNITED STATES DEPARTMENT OF AGRICt1L.TURE

SOIL CONSERVATION SERVICE

ARIZONA STATE OFFICE

ENGINEERING STAFF

PHOENIX, ARIZONA

8/12/85

DESIGN REVIEW REPORT

•

JOB:

PROJECT:

LOCATION:

AUTHORITY:

Phase:

SU!'i!".ARY:

Apache Junction/Bulldog Flood Control Project

Buckhorn-Mesa wpp

Maricopa and Pinal Counties, Arizona

Public Law 566

Phase 1, Site Characterization and Comparative Design
Studies. Contract I 53-9457-5-00475

With concurrence of the comments and modifications
established in this review we are in agreement with
the project features recommended and presented by
EBASCO in their report for Phase I, Site
Characterization and Comparative Design Studies.

DESCRIPTION OF JOB:This job consists of the design and preparation of
contract construction drawings and specifications for
(1) Bulldog Floodway and (2) Apache Junction Floodway,
Flood Retarding Structure, and Outlet in conformance
with the functional requirements of the Buckhorn-Mesa
Watershed Work Plan and Supplemental Work Plan No.1,
and the Environmental Impact Statement dated June
1976. The work is being carried out in accordance
with specifications for design and engineering
services, Architect-Engineering Contract 153-9457-5
00475.

•

SCOPE OF REVIEW: Review of Phase I-Feasibility Study Report .•ubmitted
by EBASCO Services Incorporated to the Soil
Conservation Service July 1985. Content. for review
include: 1) Design Criteria, 2) Suitability
Assessment for Soil Mechanics, 3) Hydrology for
Apache Junction FRS & Floodway, 4) Study alternatives
and 5) Supporting data

f3-~O



" ,

•
PURPOSE"OF··i!Vliw:Thl. review will determine: 1) if the correct design

criteria for the project feature. have been
eatablllhed by the A&E. 2) If the A&E baa purlued
rea.onable design concepti in evaluating the
,eological and .oil mechanici telting inforaetion for
it••uiteb1lity for delign 3) the coapletenels of
the design hydrology Itudy for Apacbe Junction FRS and
Floodway and 4) the acceptance of tbe recommended
project feature .iternativea.

•

•

IASIS POR REVIEW: 1)
2)
3)
4)
5)

6)
7)
8)
9)

10)
11)
12 )
13)
14)

15)

16)
17)
18)

19)

20)
21)
22)
23)
24)
25)
26)
27)

28)

29)

30)

Buckhorn-Mesa Water.hed Work Plan
National Engineering Manual
TR-48, (DAMS-2 Program)
TR-60, Earth Dams and Reservoir.
Sedimentation Report, 1974 Supplement, Buckhorn
Mesa Watershed
TR-25, Design of Open Channel.
NEB-5. Hydraulic.
NEH-14, Chute Spillways
Engineering Design Standards, Par Welt States
TR-2, Earth Spillways
TR-S2, Layout of Earth Emergency Spillways •••
Engineering Monograph No. 25, Bureau of Reclamation
NtH-ll, Drop Spillways
"A Baffled Apron •• a Spillway Energy Di••ipator",
by T. J. Rhone
Hydraulic Engineering Circular Ro. 14, V.S.
Department of Transportation
NEH-20, Construction Specifications
Highway Research Program Report Ro. 108
Apache Junction/Bulldog Geology Report by Aubrey
Sanders
Soil mechanics testing re.ultl from Lincoln Soils
Laboratory
Hydrometerological Report No. 49
NOAA Atlas 2
NTC/TSC Note PO-6
Signal Butte FRS design Hydrology
TR-55, Vrban Hydrology for Small Watersheds
NEH-4, Hydrology
NTCI TSC Tech Note P0-4
TR-16, Rainfall-lunoff Table. for Selected Run Off
Curve Numbers
"Hydrologic Design Manual for Drainage Area leiS
than 25 aquare ailel for Arizona" by Departaent of
Agriculture, February 1972
"Runoff Curve Numberl for Semiarid lange and Porest
Conditiona" ASA! June 1973
"Addition of Sideflow from. Iroad Crelted Weir to
flow in a Open Channel .t Supercritical Flow" by
SCS, Agricultural lelearch Service



•
iiviE"w·CO~S:

SECTioN f,' 'iNTRODUCTioN:

1) Change water.hed area to read 10.8 equare aile••

SECTIOS II, DESIGN CRITERIA:

1) 2.6 - Mention transition fro~ pipe principal apillway to rectangular
channel. Also 18 this flow In the outlet channel aupercritical or
aubcrit1cal ?

2) 3.3.4 - Frost?

3) 5.1.8 - A minimum of 1 foot of freeboard 1. required for 8ubcritical
flow channels. Documentation will be needed to allow a 6-inch freeboard
1n .upercrit1cal flow channel.. Without thi. documentation 1 foot
freeboard 1& a min1mu~.

4) 6.1.8 - Consideration .hould be given to Itructure backfill in
accordance with NEH-20. -

•
6)

0"
J J 7)

" \

6.1.9 - Check .ource. for .1ze and loundne•• to determine if riprap ls
feasible.

6.1.11 - Mention filter material for diaphragm around principal Ipillway
conduit in accordance with n-60. f· ~ -' -;' ';r· I, ~

6.2.3 - Sudden drawdown conditions will be of concern for .loughing at
the upstream face. Partial leepage .hall be taken Into account with a
inf1nite .lope .tab1lity analys1 ••

•

8) 6.4.3 - See comment II thi. lectlon.

9) 6.7.1 - Caution: Loose rock riprap and bedding aaterial has been used
upstream of grouted rock side Inletl unsucce.sfully on a previous
project.

10) 6.8.1 - Provide drainage for the AT&T conduit 1n accordance with TR
60. Drainage will be required for the principal Ipillway conduit, again
1n accordance with TR-60.

. , .

il(, . SECTION IV, SUITABILITY ASSESSMENT SOIL MECHANICS:

1) The definitions of -partial- and -full- cutoff. al given 1n the write up
are ai_leading. We are looking for a full cutoff whether the depth
extend. to caliche or another auitably defined aoil layer.

2) The aoil. in' the fundation and thOle to be uled in the .mbankment are
nearly all coarae-grained SM and SC. Identification of di.persion
propertiel i. generally restricted to fine Ir.ined loill, lince the
di.per.ive property il at odd. with -normal- clay beh.vior, (i.e.
cohelion and impermeability). The delign of the dam viII DOt depend on
thOle propertie. of the clay flnea, ao 1t ia not neeea.ary to do
additional teltlng for dilperaion •

....



•
3) Conclusion. and Recommendationl: Rework thil lection a. per our

dilcul.ionl at the 7/25/85 morning .eeting•

- 4) Submit a plan of testing for additional field perae.bUfty tetU and
atandard penetration testl (vet' dry). Dilcul. vith our Geologilt.
Aubrey Sanderl to determine if additional investigationl are necel.ary
at the outlet of the baffle eaergency Ipillway 11te.

I!Yil' SECTION V. HYDROLOGY:

In an initial review by the SCS June 26. 1985 the comment vas sade to apply
the channel loss factor to the entire contributing drainage area rather than
each lub-basin as Ihown in the report. An additional computer run was done
to 'tudy the effects.

The results of applying the channel loss factor in this &&nner lowered the
top of dam by .pprox1m~tely O.S foot.

As a result. we feel the slight additional costs in construction for the
added conservatism does not warrant the added engineering time and COlts to
make changes to all the related hydraulic computations already established
for the project features in this phase of work. Therefore, we will accept
the hydrology as submitted.

SECTION VI. STL~IES:•
NOTE: EBASCO Ihall lubmit the additional computer run a. mentioned above

for SCS documentation •

1) 2.4 - Include a gated outlet in the principal spillway deaign. Seepage
will be controlled by a diaphragm and outlet drain .aterial.

! J 0 2)
~ I,

': !./ 3)

./(' 4)

5)

2.5d - Show reference for atatement, ·Surface protection by s011 cement
il not considered Batilfacatory bee.use the velocity of water increase.
to about 10 feet per lecond.

2.Se - Why was the comparilion of spillway width and embankment height
for economics Itopped at a 100' vide spillway?

2.Sf - Documentation of scour, and plunge pool effect of the baffle
emergen~y spillway needs to be included.

4.2 - What will be the criteria followed in the structural design of the
culvertl?

SECTION VIIi, SUPPORTING DATA:

•
1/(.0, 1) For .ach energy dillipator. calculations need to be .hoWD for discharges

lell than full flow to confirm that the hydraulic juap doel not .ove
further down.tream. Erosion due to low floVi 1s .specially of concern
at the Bulldog Floodway drop structure where the design doe. not include
a stilling basin before floVi enter the earth channel. (See enclo.ed
crIterIa for analy.l. of flow. Ie•• than QIOO.)

/



•
2)

tJ ~C, 3)

4)

S)

rage 3 of IS, Apache Junction Floodway - increaling the slope to 0.0024
appeara to put you in the unstable flow zone (0.7 Sc to 1.3Sc) •

Document .ilt laden flow.

For ease of construction with .teel in both face. of the channel walll
we recommend that 10 inch minimum wall. be u.ed in de.igo.

~

Additional concrete cover i. required where flow velocities exceed 10
fps or 11 carrying an abrasive bed load. A ainimum ofJ lJlcb_cove-r
.hall be provided over the top .teel in the invert. Thi. 1 inch-=-additional thickness .hall not be u.ed in computation. as increasing
effective depth.

8)

Make .ure references are used consistantly throughout the .upporting
calculations.

For each floodway establish high water con;our line••~the upstream
banks and lide lnht locations. -/.Ii-:;;;. ;1I)/v ~. ,~t.l le,;....t,.~ ,.~,./

" '
Establish dimensions for the -needed- r1ght.-of-way throughout the
project area. Flood Control District will adjust to these. -w!.. i; ~i-"; :v_~1

•
N{P 9) Run final water .urface profiles to establish all water depths •

8-/,5-85
Submitted by: Don Paulus. Government Representative Date

t!!:~~
Engineer. Date

•
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UNITED STATES DEPAR1MENT OF AGRICULTURE

SOIL CONSERVATION SERVICE
WEST NATIONAL TECHNICAL CENTER

Engineering Staff
Portland, Oregon
Augu.t 12, 1985

DESIGN REVIEW REPORT

Job
Project
Location
Aut hority:
Phase

Apache Junction FRS & Bulldog Floodway
Buckhorn-Mesa wpp
Pinal County, Arizona
PL-566 (WF 08)
Phase 1 - Site characterization and comparative design .tudies.

•

•

Summary:
This phase is considered adequate. Suggestions for improvement of the report
or for use in .ublequent design phases are given in the review comments below
or redlined on the report.

Description of Job:

The job consilts of approximately 9000 feet of open channel and approximately
8000 feet of earth dam with a reinforced concrete pipe principal spillway and
a reinforced concrete emergency spillway.

Purpose of Review

The review was made to determine the adequacy of the design criteria
established and recorded; the validity of requests for additional data; the
adequacy of the design hydrology study for Apache Junction FRS and Floodway;
and acceptability of the general features of the .tructural installations as
developed.

Scope of Review:

The Phase 1 - Feasibility Study, Bulldog Floodway & Apache Junction Flood
Control Project, Phoenix, Arizona, prepared by Ebasco Services Incorporated
was reviewed.

Basis for Review:

The following references were uled al a bali. for the review:

1. National Engineering Manual
2. TR 25 De.ign of Open Channell
3. TR 60 Earth Dams and Re.ervoirs
4. U.S. Dept. of Transportation REC 14
5. Buckhorn Me.a Water.hed Supplemental Watershed Work Plan No.1, June 1976.
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Review.Comments:

General

1. Specific reference is suggested for clarity. Redline comments are given
in the returned report.

2. Editorial comments and suggestions concerning minor items are redlined in
the report.

3. Adequate documentation has been provided for this phase. Additional
documentation may be required for subsequent phases.

Design Criteria

1. Section II. Item 6.1.8. Engineering Design Standards - Far West States is
suggested as criteria for determination of lateral earth preuure.
particularly figures 2.11 through 2.14.

2. Section II. Item 6.2.3

a. Based on the potential for the riser to plug it is suggested that the
steady and fapid draw down conditions be analyzed in accordance with TR60 •

•
' b. It is suggested that the infinite slope analysis be run on

J cohesionless embankment soils rather than the normal slip circle Of fandom
~" I C· typ~ analysis. The following material may be used for analysis by this

method:

1. Appendix V "Infinite Slope Analysis for Cohesionless Soils". EM
1110-2-1902 U.S. Army Corps of Engineers.

2. Infinite slope analysis chart - prepared by WNTC

3. Section II Item 6.4.4. Because caliche is not uniform it is suggested
,\I L. A that computations be made fOf pipe joint extensibility and provide
".~:~j f't articulation in the conduit to compensate for the lack of uniformity in the

."~', .~oundation and the stresses imposed by the Itrains in the embankment over

.J "":. ~\'time.
I . i !' J

• f • J
:~. I Suitability Assessment: Soils" Mechanic.

•

"f
1. Section IV. Page IV-2. Third paragraph. A full cutoff to c~liche or other
relatively impermeable materials can be provided by designating the
approximate cutoff trench limit. on the drawings and noting that final depths
viii be determined in the field. It i. luggested that discussion of the above
alternative be included in Section IV and that it be compared to the other
alternatives available •

2. Section IV. Page IV-6. Item 1. This statement is inaccurate. It is
suggested that this statement be rewritten to reflect the true representations
of the material tested and that the test results be used in the required
settlement and stability analysis.



-3-

,. -",

/

3. Section IV, Page IV-6, Item 2. As lUted in cOlUment 1 above full cutoff

\

( can be .accompliehed without excavating to caliche. It is luggelted that this
method be included as a viable cutoff alternative. It il further IUggested
that additional permeability data be provided for the completion of thi. item

)

in the Itudies.

4. Section tv, Page IV-6, Item 3. This statement does not contain the
\ designer'. recommendation for crack control other than a request for
I conducting a laboratory testing program.

•
It is suggested that this statement be rewritten to provide the designer's
recommendation for crack control.

..'.

5. Section IV. Page IV-6. Item 4. Based on this statement. it is luggested
that additional data be obtained for assessing the collapsibility of the
foundation. tack of dispersion data is not in evidence and it is suggested
that no additional dispersion data be provided.

Hyd rology

•
The design hydrology seems to be in order. Channel 106s factors were done
correctly by Chapter 21 NEH 4 & TSC Technical Note Hydrology PO-4. The
results are more conservative than if the entire drainage area was considered
as one watershed rather than the 5 that were used •

Chapter 19 NEH 4 (revised) is recommended for use in this area. It is based
on a more complete analysis of recent data than Chapter 21 procedure. The 10
day runoff would probably be reduced and the 6 & 24 hr. to a lesser degree.
Therefore, the hydrology is conservative but acceptable.

Studies

1. Section VI. Page VI-2. Item 1.4.

a. The documentation in Section VIII for the earLh channel assumes silt
laden flow. (sheet 6 of 15). It is suggested that clear water flow be assumed
unless sediment laden flows can be documented in accordance with the
procedures as given in Geology Note No.2.

b. It is suggested that docUftlentation of Mannings "n" value be included
in Section VIII.

2. Section VI. Page VI-I, Item 1.2. Second paragraph. In order to arrive at
a cost comparison between trapezoidal and rectangular channels the lupporting
data (Section VIII. Iheet 9 of 15). assumes that the excavation limits for the
rectangular channel will begin at the bottom outside edge of the concrete. It
il lugge'ted that thele limitl be moved during final deeign to approximately-l.
feet beyond the chlpoe] to permit install.tion .nd maintenance of forms.-, "i'"

• \~J}l

3. Section VI. Page VI-2. Item 1.3. A baffled block chute vas Itudied for
the energy dissipator and determined more cOltly than the grouted riprap
chute. No documentation il found Ihowing thi. comparison. It i •• uggested
that the documentation be provided •

.-
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4. Se~tion VI, Page VI-4, Item 2.4.

•• A .tatement that the 36 inch diameter pipe vas the work plan choice
i ••uggelted to be included in thil item.

b. It il .uggelted that reference toule of ••eepage diaPhr~ be
included in thi••ection.

s~ Section VI, Page VI-7, Item 2.5 f). No dilcu.lion il give to the part the
caliche plays in protecting the Itructure. On ita own the rock riprap
"control IeC t ion" is inadequate but combined vi th the cal iche • Itrong case
could be made that the Itructure will not be undermined during passage of the
freeboard event. It is luggested that discussion of the role caliche plays in
protecting the Itructure be included in item 2.5 f); the conclusions be
documented in Section VIlIj and that Icour be addressed in the preliminary
de sign phase.

6. Section VI, Page VI-So The outlet of the Bulldog Floodway was designed as
a sloping apron at design discharge of 4709 cf8. It is suggested that the
apron be checked during final design at discharges less than design discharge
to determine if the basin is adequate.

•

•

Iv-e~;fff

d~4(~WtdA-
Approved Date
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August 12, 1985

Mr. Don Paulus
Engineering Section
Soils Conservation Service
201 East Indianola
Phoen:1Jc, AZ 85012

RE: Bulldog F100dway and Apache Junction F.R.S.
Phase 1 - FEASIBILITY STUDY - July 1985

Dear Mr. Paulus,

At the request of the FCDMC, we have reviewed the above-referenced study and
submit the follOWing comments for your consideration:

• 1. Apache Junction Floodway

Should the floodway be designed to cross in the vicinity of the EAST line
of Section 16, Tl~, R8E, which 1s an alignment for Tomahawk Road (mile
roa~ay), a culvert should be designed for the same storm frequency as
considered for Idaho and Bro.~ (Lost Dutchman Boulevard) Roads.

2. Emergency Spillway

, : (,
'-J v'

~J'

Observing that alternatives have been considered for different types of an
emergency spillway, has consideration been given to the routing of storm
flows to the South? If yes, we would appreciate reviewing those limits and
estimated flow depths.

3. The preliminary road profile of Idaho and Brown (Lost Dutchman) Roads, with
a 30 MPH design speed should be reconsidered for an ultimate design speed
of 45 MPH, as ultimately these roadways have the potential to be developed
into 4 to 6 lane roadways 1n the long term. As the City of Apache Junction
street aections for mile roadways are similar to Pinal County, the roadway
base (ramp) should be graded to accommodate the future pavement,' curb and
aidewalk section, even though only a 2-lane (24-28' roadway) may be construc
ted in the interim with this project.

•
•



. ,

•
Mr. Don Paulus
Soils Conservation Service
August 12, 1985
Page Two

4. In regard to road closures, no objection is expressed to completely closing
an area to traffic, so long as only a one-mile roadway is closed at anyone

-- time.

We appreciate the opportunity to comment on this project, and will be happy to
assist you further.

Works

•
Rio.'B: sb

xc: City Manager
FCDMC

• FUe 307.06

~-tO



FLOOD CONTROL DISTRICT
0'

Maricopa COlJnty

3335 West Durango Street. Phoenix. Arizona 85009
Telephone (602l 262·1501

D. E. Sagramoso. P.E., Chief Engineer and General Manager

AUG" ~ 1985'

Hr. Verne H. Bathurst, State Conservationist
Soil Conservation Service
201 East Indianola
Phoenix, Arizonl 85012

BOARt? of DIRECTORS

Tom Freestone. Chairman
George l. Campbell

Carole Carpenter
Fred Koory, Jr.

Ed Pastor

Re: Apache Junction/Bulldog Flood Control Project
Phase I - Site Charlcterization Ind Comparltive Design Studies

•
Dear Hr. Bathurst:

We have completed our review of the report for the referenced project. The
following Ire our comments:

1. Section II

v I. 5.32 - We recommend the use of I atructurll concrete spillway instead
of In earth e~ergency spillway due to erosive velocities .

........... J b. 6.2.1- The up.trel~ slope for the dim should be consistent in the
report. In some parts of the report, 3.0 horizontal to 1 verticil 1s
recolMlended.

) c. 6.2.3 - Explain the word "uncontrolled" 1n the 3rd santence of this
section. Wlter behind the embankment 1s released slowly Ind stlYs up to 10
days.

d. 3.4.1 - The profile of the rOld e~bankment. will be determined by
~. ~.. Ebaseo for the Flood Control oi.trict .
•
~I e. 6.6.2 - The Operltions Ind Hlintenanca section of our office request
~ the top width of·the lavae to ba 14 feet.

f. 3.3 - How does the 10 day retention compara with other FRS structures
1n the Buckhorn-He.1 Waterahad?

2. Section 111 - "inute. of "-etinge

• '1,'
I "

a. 1 - Crossing of Project Arel by AT&T fiber-optic cable. We .ant to
know your deciaion on the foundation treatment for the AT&T clble.

8-11



• "r. Verne.M. Bathurat
Page 2

b. 4 - Crossings on Apache Junction Food.ay and Bulldog FloodwlY.

Will concrete box culvert be auitable for Toaahlwk Road?c ..~ .\.
(I" \': d. A telephone cable is located at the intersection of Apache TrlU and

"'~l Tomahawk. Attached i. the infor~.tion submitted by "ountain Bell. Please
. inform us if this needs to be relocated. Also l in the same Ittlchment

l
another

l~' telephone cable exists Ilong Idaho ROld. The depth of these clbles are 3D" to
)1 36" belo. the ex1s11ng ground.

e. The City of Apache Junction caneelled their plans for construction of I
horse crossing over Bulldog Floodway.

•
f. S. - Emergency Spillway Alignment - Please infor~ us of the final

location of the emergency spill.ay and the extent of inundation downstream.

g. 8. - Responses to "Questions for Pre-Design "aeUng" - Land rights for
the structures should be finalized as .oon IS possible l 1n order to provide
enough time for aCQuisition. The land area reQuired Iround the aide inlets
should be defined together with the easements for the right to flow.
Flows from east of Apache Trail contribute to the project watershed.
3. Section V - Hydrology

I. Poteniial for development upstream of the atructures ahould be checked.

b. How will flow .plits be ~aintlined?

We Ippreciate the opportunity for this review. If you have any Questions l

please call us .

•



• Phoenix, Arizona
Hay 1.5, 1985

Flood Control District
of Maricopa County
3335 W. Durango Street
Phoenix, Arizona 85009

Dear Sirs:

@
Mountain Bell

. .
f\' .

~

\

•

Project No. Apache Junction FRS and Outlet, Bulldoq Floodway

The above referenced development plans have been reviewed and the
following items were noted:

Buried cable on west side of Idaho Road from McKelHps to
Superstition. 1wj) -cables located at intersection of Apache
Trail and Tomahawk.- There will be billing if relocation is
necessary.

Telco engineer assigned to this project:

f,l. Pollard
(/f:) 835-2725

Yours truly,
r_\ ..... ,; .-' I

C' ,_.

Distribution Services-liaison
3033 North Third Street, Room 806A
Phoenix, Arizona 85012 ....

•

Attachment

.I '
. (.1 ~v.'

..-;..
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•
EIASCO IERv.eEl INCORPORATED
Two Wo'ld Treese Oenler. "'-. York. N '1'.10048

PUe Ie!. UsDA 3767-1.0019

Juguat 5, 1985

-.-

Kr. ~ld I.. Paulus
Government Representative
~SDA SolI Conservation Service
Mte 200
201 East Indianola
PQoen1Jt, £I'1ztJtla 85012

Subject: Bulldog Floodvaj &:ld Apache Junction
71000 Control Project
Meridian and Ironvood load Crossings

Dear Mr. Pa1Jlul:

At the end of tbe ~par8tive Design Study Conference on July 24, 1985, the
folloving teDtative information was pr~ided to the Flood Control District re
aarding flood.~y& and road intersections:• Merid1~ Road Crossing

~proximate Location

Qlannel Width

Depth of liater

Channel Bed Elevation

Be1&bt of liall (Kin.)

SIA 195 + 10 !
50 feet

5.1 feet

1714 .66 feet

,t3" Add for float1!3& debris - """ ILo

IrotJW'Ood Jtoad Crossing

Appraxtmate Location

Dlannel il1dtb

Depth of llater

Ql.mmel Bed E1.e'Vation

Be1&bt of W~l (Min.)

S'XA 139 + 20

22 feet

3.76 feet

1744.57 feet

4 '7" ~d for float1Da "clebris-
I

/-D

•

On July 25, 1985 the nood Cbntrol Diatr1ct reque.ted daUar in
fcmutlon reaarcU.ng the iDternetlon of jpacbe JUDetion nood1ray cd Tamahawlt

• load •



•
'[1\5CO StRYICtS

,at "'01 .,a.

Hr. D. t. P&11u.
tJSDA So11 Conaervat10n Service

'Ale 'lVo
£Ugu.t 5, 1985

Since Tomaha'Wk I.oad 1& neither located on the Apacbe Junction Floodway draw
ings, Dor .inee the EEact bearing and coordinates of the road are known, it
will not be possible to furnish the channel characteristics. However, the fol
loving information regarding the channel 1D that area may be useful for initial
pla:m.1ng : .

Prom ,Northing 618021 to 618485

Please note that all the information is ~bject to change, depending upon SCS
ca:ments on the CoI:tparat1ve Design Study and the final designs.•

Cbatmel Widtb

Depth of Water

Channel Bed Elevation

Beigbt of Wall

8.S feet

5.48 feet

1806.17 to 1806.67 feet

6 feet Ildd for floating debris 4,1/ /~~

•

Please pass this information on to the Flood Control District. If they Deed
further in!orma tiOD pI ease let us know.

Very truly yours,

Carl J. Montana
Project Manager

CJM/SG:rg

cc: J L Ehasz......



•
EBASCO SERVICES INCORPORATED
3000 W MacMhuf Blvd .Sa~ta Ana CA 92704. (714) 662·4000

18 September 1985

Mr Donald R Paulus, Government Representative
U.S.D.A. Soil Conservation Service
Suite 200
201 East Indianola
Phoenix, AZ 85012

Dear Mr Paulus:

As discussed in the telephone conversation on September 18, 1985, between
yourself and Carl Montana, the following SCS ~lars are enclosed:

•

•

Subject:

SHEET NO.

3
4

12
13
14
15
16
17
20
21

SHEET NO.

3
4
5
6
7
8

APACHE-BULLDOG FLOOD CONTROL PROJECT
RETURN OF SCS MYLARS FOR REVISION

APACHE JUNCTION
FLOOD RETARDING STRUCTURE AND FLOODWAY

TITLE

Floodway - Plan and Profile - STA 11 + 00 to STA 25 +00
Floodway - Plan and Profile - STA 25 + 00 to STA 39 + 50
FRS - Plan and Profile - STA 29 + 50 to STA 45 + 00
FRS - Plan and Profile - STA 45 + 00 to STA 60 + 00
FRS - Plan and Profile - STA 60 + 00 to STA 75 + 00
FRS - Plan and Profile - STA 75 + 00 to STA 90 + 00
FRS - Plan and Profile - STA 90 + 00 to STA lOS + 00
FRS - Plan and Profile - STA 105 + 00 to STA 115 + 60
Princ. Sp~. - Plan and Profile - STA 100 + 76.34 to STA 115 + 00
Princ. Spwy. - Plan and Profile - STA 115 + 00 to STA 129 + 76.16

BULLDOG FLOODWAY

TITLE

Floodway Plan and Profile - STA 129 + 76.16 to STA 145 + 00
Floodway Plan and Profile - STA 145 + 00 to STA 160 + 00
Flocdway Plan and Profile - STA 160 + 00 to STA 175 + 00
Floodway Plan and Profile - STA 175 + 00 to STA 190 + 00
Floodway Plan and Profile - STA 190 + 00 to STA 205 + 00
Floodway Plan and Profile - STA 205 + 00 to STA 219 + 32.52



•

•

•

Mr D R Paulus
18 September 1985
Page Two

We understand that you will revise and return the sheets as quickly as
possible. because this has caused temporary suspension of activity here.
which may delay completion of the project.

Please show the Arizona State coordinates for starting Station 11 + 00.

Attention is called to the modified title box as shown on Apache Junction
Drawing Sheet 3.

Very truly yours.

~E~
-kt. Carl Montana
( Project Manager

DG:JAS
Enels.
0018u/3

cc: G Rockwell
L-D Groner



EBASCO SERVtCES INCORPORATED

JPile Ref: VSDA 3767-LO024

Sept8mber 6, 1985

Mr. DoDald R. Paulus
~erDQeDt ~preseDtative

USDA SoU Conservation Service
Suite 200
201 East In~ianola

Pboeu.1x, Ar1z.ona 85012

Subject: BulldOS Flood.~) and Apache JUDction
Flood CoDtrol Project
~iew of Proposec AT&T Cable Crossing

•
De.a:- Mr. Pa1J.lus:

~e have cocpleted our review of the in!o~at1on you prcwided with your letter of
~ust 7, 1985 regarding the proposed AT&T cable crossiDg and have the following
CCIClents:

DTao.-ing n-S2932 Section 4 - The slope of the acsvatec! trench should
not be s~eepeT than 1 horizont.al to 0.5 vertical. For proper COIropaetion
of the backfill adjacent to the concrete eneas_ent, the distance be
tweeD the fomed concrete face and the side of the ac.avat.ed trench
sbould be a JU.liliIr.m of 4 feet. If this minimum width is Dot provided,
CODcrete should be provided the full vidth of the ac.vated trenc.h up
to the top of the eDc.asment.

D'r.~~ ~-S2608

1. .The ltGS 4-inch pipe tcbedded at a depth of 10 feet below a:istiDg
grou:od should be kept at that depth for at least 10 feet beyoud
the upstrea: and downstream toes of the embankment.

3. A piP1D& aDd seepage cODttol diapbrag: 1d.ll be prandel! uOImd the
eon:rete cusment as required by Tl-60 •

2. Section 4 detail (Drawing llR-S2932) should apply for the concrete
uc.&$eDent frtD sta. 487.50+00 to 4880+00 to avoid the possible flow
of vater in and out of the conduit 1n the vic1n1ty of the _bank
sent in C&Se the conduit is dazuied at the bott.am; 1.e. t' the COD
du1t .bould hrge concrete ccutIIlent ctirely arOUDd it lDcluding
tbe botttD.

•
~:rg

cc: J l Ehasz
C E ~ciYell

D Croner
S ~ Go'\"al

Ver, truly ,ours,

c.J)m~~c __
Carl J. Montana
Project Manager



·( EBASCO SEAVtCES INCORPORATED

l'ile lef: tTSDA 3767-1.0023

Sept~ber 5. 1985

Mr. Donald 1. Paulus
Govercment Repre.entat1ve
tTSDA Soil Conservation Service
Suite 200
201 East Indianola
Pboe~1x. A%i~ona 85012

Subject: Bulldog Floo~GY and Apache 3unct1on
Flood ContTol Project
!lesponse to City and CoUDty CcaDeDtl
Phase I Feasibility Study

•••

• ,-

Dear !!tr. Paulus:

Your review of the Phase I Feasibility Study resulted to four aets of cocments.
one each fr~ your office. the SCS regional office. the City of Apache Junction.
and the Flood ControlD1.strict of Maricopa County. The SCS cC'IllI:lents are being
responded to through revision to the Phase 1 Feasibility Study ~eport. Most of
the City and County CO:CeIlU are aore general in Dature and Yill be responded to
through this letter. Their letters should be re!erred.

City of Apache JunCtion:

Apache Junction Floodway - If and when Tamahawk Road 11 eonstructed
the culvert should be designed to pass the design storm (the lOo-year
storm) 1D the Apache Junction Floodway at that point. Idaho and !rOW'tl
load culverts are designed to pus flows through aegmentl of the reser
voir which should DOt be the basa of design for Tomahawk Road.

Blnergeney Spillway - The depths and 1uuDdated area resulting from
c!1.scharges through the ~ergenc:y Spillw.,- will be determined to
Pha.se IV of the contract.

Idaho and Brown Roads - The road profiles and widths used in design
vue based on information provided at earlier meet1.Dgs. It bad been
agreed that the fill width would be 64 feet and the speed l:l:it 30 mph.
"n:Ie 1Dcreased width will hne lIi.D.1mal effect on the current design
.-ince it will only iDcre.ue the culvert .1~es under the' roads. An
iDae.a.se 1D speed l1m1t v1ll bne a .ore aign1f1cant effect .iDee it
will result in longer e.ln_ted aec:t1ons througb the ruervoir. thus
re<1uc:ing the weir lengtb for flow across the roads for the _e.rg~cy

and freeboard storms. 'I'bi.s in turn would affect the top of da: eleva
tion. SCS has agreed to resolve this :tssue with the City •



E!\SCO S£B\'lCES
,nl.,.aA'ra.

~. D••. Paulus
V~ Soil eon.ervat10n Service

Flood Control District:

Page Two
September 5, 1985

•

•'-

1.a. A structural concrete spillway is beiD& used.

l.b. At the present t1me we are recomcending a 2-1/2 to 1 upstreac
slope. The final determination will not be made until the
eompletion of slope stability analysi$ ~n Phase XI.

I.e. ·toncontrclledtl"lIu~"n.s t.here are DO 1U.DUall)' operated gates or
other de....ices • .-uch as flashboards. which must be &anipulated
for the spillway to function.

1.d. Ebasco "-ill design these roads under a separate contract with
the Count~·.

1.e • The levees referred to vere in the earth emergency spillway.
At the time paragraph 6.6.2 was written there vas the possi
bility that an earth spillway would be used for the emergency
spillway. SCS criteria requires that ctremely vide earth
~111_~ys be divided by levees ntnning parallel to the direc
tion of f loa'. An earth spillway 11 Dot being used on this
site, therefore no levees will be used.

l.f. The lo-day criteria is standard for SCS. Exactly how the
drawCND t1me on this site cClIIlpares to other sites in the
project will have to be answered by scs.

2.a. The A'I&! proposal is currently being reviewed. Ebasco' s
recommendations vill be provided in • separate letter.

2.b. 1b1s appears to be a statement.

2. c. Yes

2.d. The cable vi1l have to be relocated. It will also Uve to
be rerouted or otherwise baDdled dur1.Ds construct1cm. We
are in contact nth )k,untain 1eJ.1.

2.e. lio camment.

2.f. Tbe final a11gment is as .baWD as Alternate 1 on the plans
provided by sese The 1m:ndated area rill be established in
Phase 1\'.



• E! 'StD StBllCES
•• tll" ••"I.

Mr. 1>. I.. Paulus
DinA So11 Con8ervation Service

Page Three
September S. 1985

•

•
l

2.g. 'We UDderstand the urgeDcy of this information and will
.ake this itm one of the first th1t1gs done in Phase III.
It has been agreed with SCS that DO flCN'S frCllm the aru. u.st
of Apac.he Trail will be included in the design.

3... Future condition curve mzmbers were uaed 1%1 the design.

3.b. This is aD issue that will have to 'be addressed by the
IOVeT"'tlmeDt entity h8V1ng control 09U that aru.

Very truly ,ours t

Carl J. Montana
Proj ect Manager

C.J'M:rg

cc: J 1. Ehasz
C I ~c.kvell

D Groner
S Ii Ccyal
V !! Bola.no

B-98



EBASCO SERVtCES INCORPORATED

I!!r ~ DenalI! It. Paulus
~er~e,:lt Ile.pr~t.t1ve

~s:"JA 5011 CoU'e:n'a:loD Serv1ee
Su1~e %..00.
2m East Ind1m2o!.a
Phoe.nb, Ari'Zcua esm2

EEWiCO

file leI: tJSDA 3767-l.OO22

SeFt.l~er .3, 1985

DeAr Mr. Paulus;

As a result of the ~~1e5 c~let~ 10 Phase I of the contract. it has been
-.&:-eed that a 3()-.beb eon4u~'t Wi!.l be um in lieu of the 36-tncb conc5l.l1't pro
posed in the Serle. PlAn. I't has USO ~eetl decided to U$e the SCS St&I1dard kft le
Uw-u .n th1s .1~e.

•
Subject: Jlulldog rl.o~'y -.nd ~eb.e JU!l.cthtu

Flood CoDtrol Project
~e:st for !t.u~ard Draw1:a&s

Please prartrilie us with reproducWe cop1u of I

- (St.nd.a.rd Wfl. tiser)

- (Stand4rd CoDdutt Det&1l1

•

If J,t all poKib!e we would lib to h.ve a ..tJ"'oetural C&1tleer froa the regional
office .t~~ the .~tn& :b Santa Ma 111 ()cto!>er. We will bve atarted iDto
d~tl .t tbat tiDe and I beli~e thH'e will be 81.1'ni!1c.aIlt asues that would
bqt ~ r-e8'01ved at this earl,y date, l' would ~pr-ec1ate you pV1l1g this serious
cou.5idecat1'OD :b l:1abt of the ~ort ~hedu1e,

Very trW, ~f'••

~~
Ca:rl J, !Sontu.a
Project Hanqu

c...fto!;rg

cc: J L Ehan
G I 1io:kwe.11
D Gronu
S Gcral
V M 501&:10



----_.. ----- ---~_..

auco SERV'CES INCORPORATED

Mr Wayne 'Pollard
Mountain ~11 Telephone Company
460 North Mesa Drive, Room 105
Mesa, AZ 85201

Dear Mr Pollard:

29 Auquat 1'85

•

•

Confirming our telephone conversation on August 29, 1985, ~ am
enclosing one copy each of the following:

1. Letter ~ated 15 May, 1985 from Moutain Bell to PCDMC.
2. Pertinent attachment pages to said letter.

Schematic location of three (3) telephone cable locations were
marked on the attached sheets 2, 4, 6 and' by Mountain Bell.
I've highlighted these in yellow crayon •

We need the ~istance from the centerline of road to the cable
and the depth of cable. It is assumed that all three cables
cross completely across the rights-of-way.

Thanks in advance for your information and help.

Very truly yours,

~.
D Groner
Consulting Engineer

DG:JAS
bela.

cc: C Montana
G Rockwell



'Interoffice Correspondence

"

E~O

DATE 29 August 1985 FILE FIEF

TO

FROM

Distributi on

C J Montan~

OFFICE LOCATION

OFFICE LOCATION Los Angeles

SUBJECT BULLDOG FLOODWAY AND APACHE JUNCTION PROJECT
RECORD OF PHONE CALL CONVERSATION 8/28/85
BETWEEN C MO~TANA AND D PAULUS

• .~, \',

•\..

Shiam Goyal and I were in Santa Ana from August 27 thru August 29 to work with
Dave Groner and Glen Rockwell on the Bulldog Floodway and Apache Junction
project. While there a number of questions arose. We called Don Paulus on
August 28th. The following is a record of the conversation: (Questions &
Responses) •

Q. Who will SCS have in attendance at the OCtober 1st meeting in Santa Ana?

R. Don Paulus and Cliff Deal will attend the meeting. Cliff Deal is the
Soil Mechanics Engineer from the Portland Regional Office.

Q. Why is the Riprap shown by SCS on all previous projects grouted? Is the
rock sized by some criteria and then grouted anyway?

R. In general, we have found that the rock size required is so large that it
is not available. No design procedure has been used for the side inlets; the
rock is grouted in lieu of rock design procedures being used. We have used a
Corp of Engineers procedure for design of the rock in the chutes which I will
provi de you.

Q. Will you make a TR-50 run for us for channel design if we provide the
input data?

R. No. Make sure you use TR-67 and DN-21.

Q. I believe it is not in our or your best interest to modify the standard
specifications by deleting options not used. In many cases, more than one
option ~ be used. It just seems like a potential source of error.

R. I agree, but we have been directed by our administrative office that this
procedure .ust be used. Some claims have resulted from options having not
been deleted. The deletions must be made •



e ..
\

e. (.
....

Q. In Section VI. Studies. Plrl. 5)4.2 of your review comments on the
Feasibility Study. you asked for the design criteria to be used in design of
the cu1Yertsunderthe roads; we will not be designing these culverts under
this contract.

R. We realize this. however. they must be designed in accordance with SCS
criteria since they are considered to be part of this project.

Q. Can we use corrugated metal for these conduits under the road?

R. Yes. we do not want the pipe coated on the inside. only on the outside.
Fires have been started in pipes coated on the inside.

Q. The regional office comments ask that a joint extensibility calculation
be ~de for the principal spillway conduit. Sine! the pipe will be bedded on
Caliche for its entire length. there is no anticipated settlement. The pro
cedures in !R-1S require that there be settlement for the calculation to be
.ade. It seems to we that under the circumstances the calculation is not
appropriate.

R. I agree. Just document your reasoning.

Q. The City of Apache Junction has again raised the question regarding the
flow below the emergency spillway. We believe this issue should be resolved
so that changes in design are not required It some later date. It Ilso
appears that the pea~ discharges from subwatershed 3 without the dam exceed
the corresponding discharges from the emergency spillway do-m the flow area
they are concerned about.

R. No changes wi'l be made in design. The decision on spillway location has
been .ade. The question of inundated area will be Inswered in Phase IV.

Q. The City of Apache Junction has Isked that the roads through the
reservoir Irea be designed for 45 mile per hour speed limit and that they be
widened to 4 to 6 lane widths. All the work we have done has been based on
the previously-agreed-to 30 MPH speed limit with a 64 foot width. Wi" this
wort have to be redone? The werk required to do the increased width is mini
aal since we will only have to increase the culvert size. However. the higher
speed limit will result in I longer elevated section through the reservoir
which wi" reduce the weir length for flow across the roads through the
reservoir. This could result in higher dam elevations. Will we be com
pensated for this additional work?

R. I wi" resolve this with the City and get blck to you.



•(

•(

•l

o. .Do you want lIaintenance ramps into the concrete channels?

R. No.

O. Have you been placing bedding under the concrete channel slabs?

R. No. We have been excavating to grade and pouring without bedding. We
have used waterstops. Do not use cork joint filler. We have had good success

'.. with the two part joint sealer that is in the signal butte specs.

CJM:JAS
0016u:78

Distribution

G Rockwe11
C Montana
DGroner
S Goyal
V Bolano
o Paulus



•
EBASCO SERVICES INCORPORATED

Two World Trade Cenler. New York, N Y 10048

Mr •. Donal~ ~. f~lus

Government Repre&eDtative
USDA Soil Conser-vatioD Ser9iee
Suite Zoo.
101 !ast Indianola
Pboenb, Ari-zona S5UJ.2

EEW:CO

file Ref; USDA 3767-LOO22

September 3, 1985

f .)--

Dea,r HI', Pa:ulus:

As a result of the sOudies c~leted in Phase I of the contract, it has been
-.greed tha.t a 3a-tncb conduit vHJ, be us-ed in lieu of the 36-fnch conduit pro
posed in tne Work P~an. I~ has 4lso been decided to use the SCS Standard Baffle
tiser e-n this sHe.

•
Subject. &ul1dog rl~o~y ~d Apache Juaction

Flood Control Project
Request for Sta.1\da,rd Prawings

Pl~se provide us with reproduefble copi~ of,

ES 3230-J01O-R

ES 5Cl3o-cR

- (Standard !affle Riser)

- (Standard Condui't Detail}

•

If _t Illl possible we WO'Ulc1 lib to have a str'Octural engineer from the regional
offiee ~ttend the meettng in Santa Ana in October. We will have started into
design at that time and I beli-eve there will be significant issues that would
best be reBQlved at this earlY date, I would appreciate you giving this serious
cQnsic1era,ti'O~ in light of the short nhedule,

Very truly yeurs,

G.2m~
carl J, Montana
Project Manager

CJMirg

cc; J L Ehasz
G E Rockwell
D Groner
S Goyal
V M Bolano



EBASCO SERVICES INCORPORATED

Two Wond Tr.~ center, New York., NY. 10048

V1a Telecopfer

Hr. Donald :to Pwlus
--GovenDent RepreseDtative

VSDA Soil Conservation Service
Suite 200
201 East Indianola
Phoenix, Arizona 85012

EB6SCO

File l.ef: . VS1)A 37b7-LOO21

.t.ugu.~ 13, 198~

Subject: Bulldog Yloodway and Apache Junction
Flood Control Project
AOcitional Field Test1ni Requirements

e~

~

e·

Dear Mr. Paulus:

Attached find EDasco's recommendations for the additional field testing re
quired for design of tb~ Apache Junction Flood letarding Structure.

SeveD field permeability tests have been assigned on the SC, SM-SC, SM-SP
and cal1che materials at the locations and depths noted on Table I. A typical
test installation is shown on Figure 1 and includes:

1. drilling, using a 31t-inch ID hollow .tem auger to the bottom of the
test section;

2. placing a 2-incb diameter, Schedule 40, PVC pipe with a 5-foot slotted
.creen section (0.010 or 0.020 inch) and capped at the bottom;

3. placing a mediu:-to-e:oarae sand in the area between the outside of the
.lotted PVC pipe and the drilled bole as tbe augers are slowly with
dr~ 1%1 order to prevent c.av1ng of the 8Urroundiug hole;

4. plae1Qg a 2-foot bentonite pellet .eal above the .lotted screen section;

s. backfilling the rema1niDg hole with random material.

Prior to performing the test and collecting the required data, vater should
be placed inside the PVC pipe in order to saturate the sone to be tested. It
is recommended that Standard Penetration Tests be conducted throughout the entire
depth to be drilled in order to obtain contiuuous s.ples and classify the lIlater
1a.ls. The type of test to be conductp.d, eitber a falling head or constant bead,
vUl be dependent on the permeabUity of the materials.



Mr. D. R. Paulus
~SDA So11 Conservation Service

Page 2
August 13. 1985

The collapsibility potential of the foundation aoils vill be determined by
performing .even in-situ density tests at the locations and depths ahown on
Table II. lepre.entative bag samples should be collected for &acb aoil tested
and atandard proctor, moisture content and liquid limit testa be performed 10
-~he laboratory. Based on the results of the field density tests and data cur-
rently available (standard proctor. water contents, and liquid limits). !basco
v1ll be able to determine whether undisturbed sBmples will be required while
the drilling contractor is still in the field.

In ease the materials encountered Vhile drilling or trenching are signifi
cantly different frQm those noted ~ tbe tables, alternate locations must be
selected for perfor:1ng the tests. Stmllarly. it may be decided in the field
to expand the scope of work if further loformation is deemed necessary.

As we have discussed, Victor Bolano vill ~e in the field on ~ednesday after
noon (8/21) and all day Thursday (8/22) and Friday (8/23). Please schedule the
field work such that Victor can maximize the interface with your geologist, ob
aerve the testing performed and be totally acquainted with field conditions.

It is estimated that the in-situ density tests. installation of the PVC pipes
and the permeability tests can be completed in a max1mum of five or six days.
If you have any questions or require additional information please call me at
212/839-1421 or Victor Bolano at 212/839-1483.

Very truly yours,

Carl J. Montana
Project Manager

CJM/VMB:rg
attachments

cc: J t than
C E Rockwell
S N Goyal
V M Bolano
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•
<Wi Unit.. Stat..• Department of

!' AQricunur.

Sul't. 200
201 E. IndIanola Av••
Phoenl., AI 85012

July '0, 1985

f.-

Carl Mon"'ana
Consul'tlng Engtneer
EB~SCO ServIces, Inc., 911' floor
Two World Trade Center
New York, N. Y. 100.8

RE: Apeche JunctionlBulldog, Contract 153-9457-5-00475

Deer Mr. Montana:

As reQuested during the Phase I Feasibi Iity S'tudy ~ference, I heve
enclosed the followtng:

1.> NEH-20 wt'th the July 3, 1984 AMendment 11 end Arizona Bulletin
Ho. 210-5-24. This Is en additional copy 'to The one supplied
April 1, 1985.

2.> Trip Report by NevI lie Curtis, Sedi~n"'a"'lon Geologist dated
~~ch 7, 1983. This report gives 'the procedure used for
estimating Sedi~nt yield 1'0 Pass MountaIn for the 100 year
event. •

We heve revIewed our NEH-20 file on the Word Processor and have decided
not to send you e copy. ~pro~l~tely one-half of the specIfIcations
end ~t.rlel speclflc.flons • .,.1 II have not been reviewed for errors.

Donald E. Paulus
GovernMent Represenf.tive

Enclosures

",. Sol Con• ......,- Ser...
a .~ .~flC' 01 \:he
o..a.".,.fll 01~....



~ United Stat••
" Department of
, Agriculture

Soli
ConNrvatlon
Service

Suite 200
201 E. Indianola Ave.
Phoenix. AZ 85012

August 7. 1985

"•

Carl Montana
Consulting Engineer
EBASCO Service. Inc. 91st Floor
Two World Trade Center
New Vork,N.V. 10048

RE: Apache Junction/Bulldog, Contract 153-9457-5-00475.
Proposed AT&T Cable Crossing

Dear Mr. Montana:

We have enclosed for your information and review the items as listed in
the attached cover letter dated July 30. 1985 from Black &Veatch.

These items are being submitted by Black &Veatch in accordance with the
coordination terms and reviews that were agreed to.

~~
Donald Eo Paulus
Government Representative

cc: Ralph Arrington. SeE
Bill Payne. DE

.".s. .. 0"'- •••~ftot.",,,
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BLACK a VEATCH
ENGINEERS-ARCHITECTS

,.

AI&T Communications
Soutbern Transcontinental

Liahtguide System
Permits and Lic~ae8

V.S. Department of AgT'iculture
5011 Conservation Service
Suite 200
201 East Indianola
Phoe:nix, Aruona 85012

Attentiou: Mr. »em Paulas

TEL. '."1 H?-2000
TEL.EX .2-6263

'1ClC ME4COW LAKi ....Itf(WAY

MAILJIliIG~~.o lICx NO~

KAN$AS CIT'l. M!SSOUItI"".

I&V Project 11380 .
)'V 111e ~2o-31.32.0200

July 30. 1985

•~

(;entleme.n:

Encloaed for your review are four copies of the followaa items •

• Design Dravin&s WR-52607 (Revision 1), lm-52608 (JLev1aioD 3). and
lm-52932 (Revision 2), sbowing bow tbe li&btguide cable vill be
con.tructed UDder the Apacbe/Bulldog llood R.etenaion Structure.

• SoU 'boring logs AJ-l and AJ-2 for tbe borings tabn where the
lightgu1de intersects with tbe dam. The boring locations are called
out ou Drawing lm-52608.

• SpecUieation Sections 2E - Couduit Sy.ta, 21 - Escavation and Trenching,
2J - Cast-in-Place CoDcrete. Note that .pecial backf1ll aDd cc.apaction
requ1re:menu for the area UDder the dam are called for em Drawing lm-52932.

'We understand that the SoU eouaervation Service vUl stake the dam and
culvert locations prior to liahtgu1de construction if Dot1fied ODe week
before construction start. Iy copy of this letter to lumup and Sims, we
are advising the Contractor that he 11 to request dD aDd culvert staking
through ~. Don Paulas at (602) 241-5145.

If you have any questionl or cOlJDenta. please call _ at (913) 339-2464.

Very truly your.,

bb
Enclosures

cc: AT&T-C
Mr. A. Lindley
Mr. ~. I.tinert
Mr. G. Byatt

Ilola. VEATCH

~Pf~



••
BASeo SERv.eES INCORPORATED
Two World Treck CeI\I.r.He.. Yo'~.N Y. 1C>048

ltr. Donald I.. Paulus
Gove~ent RepreseDtat1ve
DSnA Sol1 Conservation Service
Su..1te 200
201 East Wanoa
!'boca. Mizona 85012

EBASCO .

~~

P11e Ie!. tJSDA 3767-LOdl~'

quat 5. 1985

Subject: kUdog FlOoO<!wa) 1Ll:l~ ~ache J1mCt1ou
Flood Control Project
Her:!diaD and IrotrW'OOd load Cro••~s

.At the end of the Comparat.1ve De.s1gc Study Ccn:J.ference on July 2', 1985. the
folloring tentat1ve 1n!omat1oD vas prov1ded to the nooc5 Control District re
larding floodvays cd road 1ntersect1ons:

•
ne.u Mr. Paulus:

Meridian load Crossin&

~pro%tmate Location

Cha:mel 'Width

Depth of Water

a.&nnel Bed El~.t1on

k1ght of \laU (M.1n.)

IrorlW'Ood lload Cross~

Approx1:ate Location

Cban:lel R1dtb

Depth of Rater

Cl.cne.l ~ £l.eovat1on

Be!&ht of tiall (!!:In.)

nA 19S + 10 !
50 feet

S.l feet

1714.66 feet

"3" ~d for float~ debris

SIA 139 + 20

22 feet

3.76 feet

1744.57 feet

4 '7" ~d for float1J:lg clehr1s

•
OD July 25, 1985 the Flood Oo11trol DUtt1ct requested daUar in

formation reaa.rd1ng the 1nter.ectiou of Apache J\mct10t1 noochr81 cd Tat..a.hKwk
load •



•I

i .0\ 5CDSI R\ JC£5
,.' •• ' •• IT.8

1Ir. D. &. P&11ua
'DSnA SoU Conauvatlon Service

Page '1Vo
6upat 5, 1985

Since Toma.havk !Dad 15 lIuther located on the jp.cbe Junction 7loodvay draw
1ngs, 1)0': 8ince the e:r.act l>e.ar1n.g and coord1natea of tbe road areJa1.ovn. it
tI1ll DOt be possible to furnish tbe channel characteristics. Bowner, tbe fol
1..oY1ng Wormat:i= regarding the cha.:mel h that area 1Day 1>e uaefu.l for 1:Ut1al
p'enn1ns: .

!Tom Bort~ 618021 to 618485

Pluse DOte that all the iu!omatioD is ~ject to change, depend1.n& upon SCS
c.cm:n~ts Oil the Comparative Design Study an.d the final des1&us.•

Channel Widtb

Depth of ilater

Channel ~ Elevation

Height of Wall

8.5 feet

5.48 feet

1806.17 to 1806.67 feet

6 .feet .Add for float1D& debris

•

Please pus this WormaUOD on to the Flooe Control District. U they 1:Ieed
further 1DfO'T'l.Ution please let us know.

Very truly yours,

Carl J. Houtua
Project !".anager

~SG:ra
".-
cc: J L Eha.sz

S Goyal
G Iockvell

:b-IDI
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e.
l.

Sul"'a 200
201 £. Ift~t.ftol. Ave.
Phoenix, AI 85012

"vly 30, 1ge5

c.rl ~t.".
Consulting Engt,,-.r
[BASCO ServIces, t"e., 91s' Floor
Two World Trede ~'er

New Y~k, N. Y. 10048

RE: Apeche June1'lonlBu Ildog, ConTreC"t 153-9457-5-0~7'

Deer Mr. Mon'ene:

As ,.aQues'ed ~urlng the Phase I FeasIbIliTy Study Conference, heve
enclosed the followIng:

1.) NEH-20 wtth the July 3, 19&4 A.end~nt " and ArIzona Bull~ln

No. 210-5-2'. ThIs Is an addItIonal copy to 'the one suppllad
Apr I I 1, 1985.

2.) TrIp RepO""'t by Neville CurtIs, S.cU..n'te.,.lon Geologtst "e'ted
~reh 7, 1983. ThIs ,.eport gIves 'the procedure used for
as'I."ng Sed/-.nt yIeld 'to Pess Nount.ln f~ 'the 100 y..r
avent.

We heve ,.evlewed our NEH-20 fl Ie on the Wor-d ProcesSOf' and he ...e decided
ftcrt 'to send you • copy. Appro. Ime"'el y one-helf of 'the spee If Ica' Ions
and -e'.rlal speelf/eetlons ITIII he...e ftot been ravla.ed for ~~s.

Doneld £. Paulus
Gove,-"..,,' Represent.tlve

cc: 1111 Payne
blph Arr:U1stou

~ Ene Iosura.

\,..

e, -102..



EaA-SCO SERVICES INCORPORAT£~

'USDA 3767-LOO19

EBtlSCO

July 31; 1985

Mr. Donald R. Paulus
'Covernaent Repre.entat1ve
USDA Soil Conservation Service
Suite 200
201 East Indianola
Pheon1x, Arizona 85012

Subject: Bulldog rlood~ay and Apache Junction
Flood Control Project
Minutes of Comparative Design Study Conference

e-
'-

e
-'-

Dear tiro Pau.Ius:

Attached is a copy of the ~nute. of the Com~arat1ve De.ign Study Conference
held in your office July 2~, 25, 1985. Let ~ know if you would like any
changes or add1tiona.

As we agreed, you.r WTitten comments on the Pha.e I Report will provide addi
tional documentation on the _etinE·

Very truly youre,

Carl Montana
Projeet Kanager

At tach1ten t

cc: J. L. Ehasz wI att.
C~ Rockwell wI att.

~. Goyal wI att.
v. Bolano wI att.
D. Hunter wI att.

B- 103



..
,..0 EBASCO SERV,eEl INCORPORATED

Mr. Donald R. Paulul
Government Repreaentative
DSDA Soil Co~ervat1on Service
Suite 200
201 East Indianola
Pheonix, Arizona 85012

Subject: Bulldog Floodway aDd Apache Junction
Flood Control Project
Meeting Agenda

Dear Itt. 'aulus:

E~O

7ile lef: USDA 3767-LO018

July 16. 1985 :

(••

(

.~

•

Attached is the proposed agenda for the Comparative Design Conference
to be beld in your office July 24, 25, 1985.

Very truly yourl,

CArl Montana
Project Manager

ce: S. Goyal
D. Bunter
V. Bolano

B- 104
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EBASCO $ERVtCES INCORPORATED

Two W:Il'ld Trade Cent.', .... Yort<.. N.Y.1OO4S

Mr. Paul Manville
nSOA Soil Conservation Service
Federal Building
511 N. lJ. II'oadway
aoem 514
Portland, Oregon 97209-3489

EB6SCO

•
rlle l.ef. nSDA 3767-LOO17

July 16, 1985

e

Subjec~: Blru.DOG FLOODWAY AND MACH! J"ONC'I'ION
PHASE I - FEASIBILITY lIPOR! •.

Dear Paul:

Don Paulus called me today and asked that I aend you two additional copies
of the Phase I R.eport. 1 h....e included both a bound and unbound copy ao you
C&Il more easily make copies if necessary.

Very truly yours,

e.

Qi:mq

ENC.

cc: D. Paulus
S. Goyal

Carl Montana
Project Manager

r3 - 105



EIASCO SERVICES INCORPORATED

Two W:)I'ld Tr.~ Center. New York. N Y 10048

Mr. Donald R. Paulus
Government Representative
USDA Soil Conservation Service
Suite 200
201 East Indianola
Phoenix. Arizona 85012

E~O

. File Ref: USDA 3767-l0016

July 12. 1985

Dear Mr. Paulus:

Please replace Figure VI.6 in your copies of the Phase I Feasibility Report
with the attached Figure VI.6. revised 7/12/85.•

Subject: BJLLOOG FLOODWAY AND APACHE JUNCTIOO
FLOOD CONTROL PROJECT
CONTRACT NO. 53·9457·5-00475
PHASE I - FEASIBILITY REPORT
REVISED FIGURE VI.6

•

Very truly yours.

Carl Montana
Project Manager

CM:mq
Attach.
cc: G Rockwell (w/Attach.)

(?) - IOlP



(, EBASCO SERVICES INCORF>ORATED

Two world TrlCJe Center. New York. NY. 1004S
FUe hf: VSDA 3767LOO1.5

Jul"I1, 1985

Mr. Dan Lavrence
- Arizona Department of lJater Resources

99 East Virginia
P~ix, Arizona 85012

Subject: Bulldog noodway and Apache Junction
Flood Control Project
Phase 1 - Feasibility Study Report

Dear Mr. Llnn"ence:

EBASCO

As a follow-up to our conversation today, 1 have enclosed a copy of the
Phase 1 Feasibility Study ~eport for the Bulldog Floodvay and Apache Junction
Flood Control Project, which Ebasco 15 du1gning for the USDA Soil Conservation
Service.

As you kIlw, we will be meeting with the SCS in their office on the after
noon of July 24th to revielW the report. Since it is at this point in time
that we hope to "fu" the project features, 1 would appreciate your comments
prior to that date.

1 look forward seeing you at the meeting on the 24th.

Sincerely,

~~
Carl Montana

Oi/lm
Attachment

cc: D. Paulus
J. Ebasz
M. !emc.hin

•

fb - /01-



".
EBASCO SEAVtCES INCORPORATED

~. Donald R. Paulus
Government Representative
VSDA Soil Conservation Service
Suite 200
201 East Indianola
Phoenix, Ari~ona 85012

EBAS:O

File 1lef: ~SI)A' 3767-L0014

July 9, 1985

Dear Mr. Paulus:.-
Subject: Bulldog Floodway and Apache Junction

Flood Control Project
Contract No. S3-9457-5-00475
Phase 1 - FEasibility Report

•"-

Tran~itted her~.~th are three (3) copies of the Feasibility Report for the

subject contract.

~e look forward to meeting with you on July 24th to revie. its contents.

If at all possible, 1 would appreciate it 1£ you eould let lIIe DO\:' prior to

the meetins if there are major issues ~th it that will have to be resolved.

Call me if you have any questions.

Very truly yours,

C~np~
Carl J. Montana
Project Manaser

CJM:rg
attachments

cc: J L EhaS% - wIatt •
M S Temchin
S Gora.l
G Rockwell - wIatt.

•



.( EBASCO SERVICES INCORPORATED

TlIII~ World Trade Cenler. Nelill York. NY 10048

Mr. Donald R. Paulus
Government Representive
USDA Soil Conservation Service
Suite 200
201 East Indianola
Phoenix. Arizona 85012

Subjeet: !ulldog Floodvay and Apache Junction
Flood Control Project
Aevie~ of AT&!-C Proposal
SCS Letter Dated June 6, 1985

Dear Mr. Paulus:

E~O

File Ref: DSDA 3767-L0013

:July 3, 1985

•

•

The following is in response to the questions asked in your letter of June 6, 1985
regarding the AT&!-C cable along Lost Dutchmans Ioulevard.

1. The culvert is sized to pass 200 cfs with a differential head of
.25 feet. It will be located 350 feet (mea.ured along the
centerline of the road) from the centerline of the dam. We
propose to use a box culvert 7 feet high and 10 feet wide with
an invert at elevatio~ 1785 feet.

2. The centerline locations have not been changed from those origionally
provided by the sese

3. The maximum lake level attained during passage of the emergency
spillway storm is elevation 1802.5 feet.

4. The earthf1ll placement requirements will be Claas A compaction to
at least 95 percent of the maximu: den.ity obtained from compaction
tests performed by Method C, ASTM designation D698. The 80isture

•content shall be within 2 percent of optimum. The ..terial ahall
have a maximum particle size of 1 inch with a aintmum of 75 percent
passing the number 4 aeive.

Please call me if you have any questions.

Very truly youra,

G·O~
Carl Montana
Project Kanaaer

cc: Ihasz
Te.mchin
Goyal
Iolano
Rockwell

Q, - 10C}



.. EBASCO SERVICES INCORPORATED

Two World Trade center. New York. NY. 10048

Mr.tDonald R. Paulus
Gov~rnment Representation
USDA Soil Conservation Service
Suite 200
201 East Indianola
Phoenix, Arizona 85012

EBAFCO
File lef: USDA 3767-L0012

~uly 2, 1985

Subject: BULLDOG FLOODWAY AND APACHE JUNCTION
FLOOD CO~7ROL PROJECT
SCS LETTER OF JUNE 26, 1985 I

•

Dear Mr. Paulus:

Reference is made to your letter of June 26, 1985.

We have completed the routings requested in paragraphs 2.b and 3 and have
determined that the effect of not including the modified channel loss factor
for the emergency and freeboard hydrographs is minor and that the 100 year 
24 hour type II storm does not flow out the emergency spillway when routed
through the site.

We will provide the documentation requested in paragraphs 4, 5, and 6.

I believe there is a misunderstanding regarding the work requested in
paragraphs 1 and 2.a. It remains our opinion that we have correctly applied
the modified channel loss factor as required by the Soil Conservation Service's
National Engineering Handbook Section 4, Chapter 21 and P0-4. As you know,
each of the watersheds for which we have not applied the factor has a drainage
area less than 1 square mile and drains directly into the reservoir of the Apache
Junction FRS. I believe the ~eferences are clear and have been applied properly
with sound engineering judgement and logic.

Based on your request over the telephone today, we will perform the routing
as requested in 2.a for your use. We do not agree to apply the results of this
routing to our studies Which, at this point, have been completed.

Very truly your,

•
,

cc: J. Ehasz
S. Goyal
D. Bunter
G. Rockwell

~ - /10

c;J W1~--le-'-
Carl Montana
Project Manager



~, Unltttd States
Department of

• I' Agriculture

8011
ConHrvatlon
Service

201 E. Indianola
Suite 200
Phoenix, Arizona 85012

June 26, 1985

Carl Montana
Consulting Engineer
EBASCO Services, Inc., 91st Floor
Two World Trade Center
New York, N.Y. 10048

RE: Apache Junction/Bulldog, Contract '53~9457~5~00475

Dear Mr. Montana:

As agreed in our 6-26-85 phone conversation with Dave Hunter of your staff
and Harry Millsaps of our staff the following work shall be added or
corrected to your submitted hydrology report.

1. Calculate the modified channel loss factor for the entire Drainage
Area and not each sub-basin as shown in your report. This calculated
value will then be used for each sub-basin.

• 2. Re-run the routing program for the following conditions:

a. To include th~ newly calculated channel loss factor for the
principle spillway hydrograph.

b. Not to include the channel loss factor for either the Emergency
or Freeboard hydrographs.

•

3. Test the 100 year-24 hour type II storm to make sure we do not g~t

flow out the emergency spillway for this rainfall event.

4. Include all input data as part of the report.

5. Document WNTC comment for using QDlRECT versus PDIRECT in
establishing the runoff distribution curve.

6. Show the 100 year-6 hour rainfall amount on the Hydrologic Summary
Sheet.

Donald E. Paulus
Government Representative

lb-1I1



EBASCO SERVICES INCORPORATED

Mr. Donald R. Paulus
GOvernment Representative

-- USDA Soil Conservation Service
Suite 200
201 East Indianola
Phoenix, Arizona 85012

EBASCO

File Ref: USDA 3767-l00l1

July 2. 1985

Subject: BULLDOG ~LOOOWAY AND APACH£ JUNCTION
FLOOD CONTROL PROJECT
INVOICE FOR PROGRESS PAYMENT NUMBER 2
C~TRACT NO. 53-9457-5-00475
INVOICE NO. USDA-B53074-S

•

•

Dear Mr. Paulus:

Attached is the original and two copies of the invoice for work
completed thru June 27, 1985 on the subject contract. I have also
attached a copy of the rationale behind the percent completion•

,
Please note that we have included the increases resulting from
Modifications land 2 1n the price per phase.

Call me if you have any questions.

Very truly yours,

Carl Montana
Project Manager

CM:mq

Attach.

ec: J l Ehan
G Rockwell
S Goyal
C Socrates

B?" 112.



•<.
EBASCO SERVICES INCORPORATED

Two W~r1C iraOe Center Ne'" ,"O'k N," 10048

.E~O

PUe ief: llsnA 3767-1.0010

June 17, 1985

Mr. Donald ~. Paulus
Government ~epresentative

VSAD Soil Conservation Service
Suite 200
201 East Indianola
Phoenix, Arizona 85012• Subject: Bulldog Flood~ay and Apache Junction

Flood Control Project
Hydrology ~eport

•

Deat Mr. Paulus:

As ve agreed over the phone today, 1 have enclo.ad two copies of the
''Hydrology Report" ve prepared for the .ubject project. I woulc! appreciate
it if you could have Barry look it over and let us kDo~ if there is anything
you have difficulty With. A report on the hydrology will be included a. part
of the "Prel1Jr.inary Design Report" which vill be .u1r.nitted July 10th.

Thank you for your cooperation.

Very truly yours,

C~~1'1l"~~e.~1_-
Carl J. Montana
Project Manager

CJM:rg
attachments

cc: J L Ehan
Ii S Temchin
S N Goyal
D S Bunter

l:> - 113



• fiASCO SERVICES INCORPORATED
Twc Wo'ld lraoe ee.,ter. Nelli York, til Y.10046

!ir. D~id o. Lambson
Contract Specialist
VSDA Soil Conservation Service
Suite 200
201 East Indianola
Phoenu, Arizona 85012

EBASCO

Pile l.ef: lJSDA 3767-1.009

JW1e 13, 1985

Deal' Mr Lambson:

Enclosed are signed copies of contract modifications '1 and 2.•
Subject: JULLt>lX; TLOODWAY ~~ APACBE ~C'!l~

FLOOD COl'!ROl PROJ£C!
CO~TRAC! ~c 53-9457-5-00475
COh"!P.ACI HOtlU'lCATIC!\S 1 , 2

•f

"

Very truly yours.

Carl Montana
Consulting Engineer

Q{:mq

ENC.

cc:: J L !hasz
G Rockwell
S Goyal
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U"'it~ States
De~~"tot

Ag"'c","ure

Sut'te 200
201 E. Indienole
PhoenT., AZ e~012

May 30, 1985

•\.

•

Ebesco ServTces, Inc.
T.o ~orld Trede Center, 91s't Floor
New York, NY 10046

A~tn: Cerl Mon~ene, ConsUI~ing Engineer

RE: Oe~ign Se~vices for BUlldog end Apeche Junc'tion FRS &Ou'tle't
Contract No. 53-9l57-S-00475

Gentlemen:

Enclosed for your revTe. end signeture ere 'two copTes eech of contree't
rnodifice'tion Nos. 1 & 2 of 'the ebove referenced contrec't. l'te'" amended
is deseribed in Section 14 of both rnodificetions.

Pleese sign return originel copTes 'to 'this office. The o'ther copies mey
be reteined fo~ your fi les.

Sincerely,

Enclosures (4)

cc: Don Peulus, Gov''t Rep

n.e Sot COft......._ ~
••••g,e'lC;"''''
CeQa"""l'Il 0' At"l:""""

~ - 115
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EBlSCO SERVICES INCORPORATED EBASCO

file Ref: USD~767·LKOO6

June 11. 1985

Mr. David O. Lambson
Contract Specialist
USDA Soil Conservation Service
Suite 200
201 East Indianola
Phoenix, Arizona eS012

Dear Mr. L~~bson:
:.

Subject: BULLDOG fLO~)~~Y AN:l APACHE JUN:TI~

FlOa) CO~iROl PROJECT
CO~IRACT NO. 53-9457-5-00475
DESIG!,ATl~ Of ALTERNATE TO NEGOTIATE,
SIGN, A~~ AD~INIST£R CONTRACT MODIFICATIONS

•

In accordance with Pa~agraph K-9. page 55, of the subject contract. I
arr, hereby designating Mr. Carl Montane, Project ~nager. as being
authorized to negotiate, sign, and adrr,in5stercontract mo(ifications
for the Bulldog flood~ay and Apache Junction flood Control Project.

Please cal' me at 713-954-4111 if you have any questions.
•

Very truly yours.

q-m /'1r~'
Robert M. Morse
Wice President

cc: J L[hasz
H '" ilwr.
C Montana';

e,-J/~
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EBASCO SERVICES INCORPORATED

file Ref: USDA 3767-LOO7

June 10. 1985

Mr. Donald R. Paulus
Government Representative
USDA Soil Conservation Service
Suite 200
201 East Indianola
Phoenix, Arizona B5~'2

EBASCO

Dear Mr. Paulus:

Attached is the original and two copies of the invoice for work
completed thru May 26, 1985 on the subject contract. I have also
atta=hed a copy of the rationale behind the 35~ completion.

Please note that we heve not included the increases resulting from
Modifications 1 and 2 in the price per phase at this point.

Cal' me if you have any questions.

•

Subject: BULLDOG fLOODWAY AND APAOi£ JUNCTION
FLOOD C~TROl PROJECT
INVOI CE FOR PROGRESS PAYME"1' NUMBER 1
CONTRACT NO. 53-9457-5-00475
INVOICE NO. USDA-B52462-S

•

Very truly yours.

Carl Montana
Project Manager

CM:mq
Attach.
cc: J L EhasI

G Rockwe'l
S Goyal



.m' _0 United State.

.
fW)1 Department of

". ~ Agriculture

Boll
ConMrvatlon
Service . 201 E. Indianola Ave.

Suite 200
Phoenix, Arizona -8501'2

,
-- 'Carl Montana

Consulting Engineer
EBASCO Services, Inc. 9lst Floor
Two Work Trade Center
New York. N.Y. 10048

June 6, 1985

•

iE: Apache Junction/Bulldog, Contract #53-9457-5-00475
Follow-up to the minutes for the ~y 22, 23, 1985 BOnthly meeting and
hydrology review

Dear Mr. Montana:

Enclosed are the following:

WEST NTC BULLETIN NO. W210-S-12 -to be filed with NEH-20.

ARIZONA BULLETIN NO. 2lo-S-24 - to be filed with NEB-20.

AT&T-C letter dated May 31, 1985 with attachments.

Engineering Design Standards, FAR WEST STATES - as requested.

Please review the AT&T-C proposal and reply with any comments as loon as
possible. In addtion, AT&T-C contractor has Icheduled the concrete
portions of the cable and the manholes as his first phase of work. As a
result AT&T-C would appreciate the following as it is available.

1. Culvert locations along Lost Dutchmans Blvd., lizes, and invert
elevations.

2. Final centerline location.

3. Final impoundment elevation for the emergency spillway frequency.

4. Requirements for placement of earthfill.

In review of the minutes dated May 29, 1985 section:

}.s. No additional criter1a wa. followed in the design of Signal Butte
Floodway lide inlets •

11. Para 3.2.2. The 8 ft/lec velocity say not be lui table for the
caliche in this area (i.e. Emergency Spillway investigation). Need
to determine ~rom the investigations and perhaps the overall design
picture in this area. (Elevations, grades, location, etc.).

\.~ D- 1/8...L00_.~_ , ...
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•

•

III. As discussed by phone we are interested in pursuing the ahallower
cutoff depth.

Also please return theBEC-14 after you have had it copied~

Donald E. Paulus
Government lepresentative

Enclosure

,

IIq
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EBASCO SERVICES INCORPORATED
Twc WO'/Cl Trace Center. Ne... '(or" N'( 10048

r~. Donald R. Paulus
Government Representative
USAD Soil Conservation Service
Suite 200
201 East Indianola
Phoenix, Arizona 85012

EBASCO

Fl1e JleI: VSDA 3767-L006

Kay 29, 1985

Subject: Bulldog rloodway and Apache Junction
rlood Control Project
Minutes of Monthly Meeting &Hydrology Review
May 22, 23, 1985

Dear Mr. Paulus:

Attached are copies of the minutes of the meeting held in your office last

week. 'We found the meeting very productive. Please thank everyone who par
ti:ipated; Susan and Barry were especially helpful.

Very truly yours,

•
M

Carl J. Montana
Project Manager

c.n::rg
. attachmenta

cc: J L £hasz - wIatt.
G Roclcwell - "
M S 'Ie:mchiD- "
S Goyal "
V M BolanD - "
1) SHunter - "

C, -120

-



7 G~' Unlt.cf Btat... J Departm.nt of
. . Agricultur.

•
SoIl
Conllrvatlon
"rvloe ....: .. ~

201 a. ~DdiaDol. ave.
Suite 200
Pboe111z, Arhona 85012

.June 6. 1985

....carl Montana
·Con.ultlng Engineer
I:BASCO Services, Inc. 91st Ploor ..
TWo Work Trade Center
.ew York, ~.Y. 10048

•

II: Apache JUDctlon/Bulldog, Contract '53-9457-5-00475
J'ollow-up to the a1nutes for th! May -22, ...23. 1985 ItOntbly aeetlng and
hydrology review

Dear Hr. Hontana:

Enclosed are the following:

Qj
Q)

WEST NTCBULLETIN NO. W210-5-12 - to be filed with REH-20. - ~~("- ....

#.RUOK.! IULLETIN NO. 210-5-24 - to be filed with E:H-20. '- ~c."'-oJ

3. AT&T-C letter dated May 31, 1985 with attachments.

Culvert locations along Lost Dutchmans _lvd •• 81~es, end invert
elevations.

final centerline location.

~. Engineering Design Standards, FAR WEST STATES - as requested.~ lv.
~II

Please review the AT&T-C propolal and reply witb any ee-Dentl .. aoon.. ~
possible. In addtlon, AT&T-C contractor has acbeduled tbe concrete ~ ~~~~
portions of tbe able aDd the aanholes as hia first phase of work. As a d-., 'Jo
result AT&T-C .ould appreciate the following a. 1t 1. available. 'a.~.,

'o-~
~,.Pi\",.

2.

1.

3. 'inal 1apoundment elevation for the e.ergency apill.ay frequency.

4. Require.ents for placement of earthfill.

In review of tbe ~nutes dated ~y 29, 1985 aectlon:

.1.5. No additional criteria .a. followed in tbe design of Sirnal Butte
'loodway 8ide inlets.

11. 'ar. 3.2.2. The 8 ft/aec .elocity 8By Dot be au1t.ble for the
calicbe in this area (i.e. Emergency Spillway 1nvelt1aat1on). ~eed

todeteraine fro. the investigations and perhaps tbe overall design
picture 1n thi. area. (Elevatlon., Irade., location. etc.).• I~J

,~

e,-I21

*u.a.. _ ...... Offt-. ,t. ".,.
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III. ~ 41lcu.led by ~hone we are 1uterelted 1n JUrlulng the .hallower
cutoff depth.

Abo please retut'D the BEC-14 after you have ·bad 1t copied.

Donald I. Paulus
Covernment 1epresentative

Enclosure

~ - 1Z.2.



Unit~ Stat..
Depa"'tment Of
AgrtcUfture

Sut'te 200
201 E. IndIanole Ave.
Phoenix, AZ eS012

ADMIN SERV - Bulldog Floodwey &Apache
Junc'tion FRS &Outlet-Design Se~¥ices

Con'trec't No. 53-9457-5-00457 c.

0.,.: Mey 20, 1985

Don Peulus, Gove~nment Rep~esentetive

SCS, Stete Office

".. c...:

•\.

The .o~k commencement notice wes delIvered to Ebesco Service, Inc., on
Mey 6, 1985. Accordingly, the 306 calender deys performanee tIme
commences on Mey 7, 1985, end ends on the close of business March e,
1986.

cc: Ebesco Service, Inc.
Relph Arrington, SeE
Bi II Peyne, SOE
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EBASCO SERVtCES INCORPORATED

Mr. Oonald R. Paylua
C,overnKent Repre.entive
USAD Soil Conaervation Serv.ee
Syit.e 200
201 Eeat Indianola
Ph.onolx. Ar.zone

EBASCO

••

•\.

SubJect: &ulJd09 Flood~ay and Apache Junction
Flood Control ProJect
"onthly ~.et1n9 L Hydrolo9Y Revie~

!'lay 22. 23. 1ge5

Oear Plr. Paulua •

~hi. letter eonfir.. the date. of ~ay 22. 23. 1ge5 for our nex~

•••ting t.o be held ~n your offolee. I plen t.o b. 1n your c{{.ce et
12:30 PM on t.he 22nd and can apend t.he .0rnJ.ng ef t.~e 23rc w.th
YOY. I have attached an 8genda for t.he .e.t~ng: pl.a.e feel free
to .ake any edditions that you feel are needed.

I have alao attached a copy ef t.he -D•• i9n Crit.er1a" aa r.~Yired

~n Paragraph &.1. Crit.eria. ef t.he Contract and ao•• preli_inary
find.1ng. related t.o cur review ef the geology and aO.1l. t ••t.n;
reporte. W. w.ll revie~ t.he.e at the .eeting.

I would like YOy to have the ~arieopa County efficiale at the
••eting ao we can d1.cy•• our int.erface wit.h the~ regard.ng t.he
road•• bridge•• and ut.ilit.ies.

Very Truly Youra.

co-R~~_c_
Carl Montsna
ProJect. Manager

cc:: (h.a:
~Qck",.ll

Ta.ch ..n
Goyal

B- 1'2.4
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USDA SC5 OFF!=~ - PH~ONIX, ~~I:O~~

1. STAiWS OF A!'e.:i CAEc:-.E' CF.:05SIW:.

=. STA~US ~F EB~S:O S~RVICES !N:ORPOR~TED AG~EEMENTS WITH MARICOFA
cowr-':Ty' Fo;::; CO:J;::;I:-Ir~~'TIOI,j OF UTILITIES, RO~D ANt· llF-:IDr:E CRClSEINC=S.

~. t'~ETH~D OF COt~TRA=TIt';G - F'LA!~5 AND SF'Ees

E:. Ir,j5~'ECT!oN5 OF ROAD AN!· EtF:IDGE CONETR:.JCTION.
~. REVIEW OF DESIS"1 N~TE ::1 F:EC':JIF:EMEN7S

~. F.EFE:-:E:NCE FOJ:. DEE I GN OF CUR'o'Er:· S I DE I Nl..E!'5 eN £l~~~D::lG

FLO~Z:'WAY •

'7. F.;::.": Eh ~F ::E::~;l"~: ·~H~:~' F! Nt· :1Ii3S Ot\! SUI7~B! L;7Y OF ~EJ~~'~! C~L

A!'~:J SOIL t:EC:-..:.r~lCS DATA <SEE ATTACHED).

E. F(E.C:! ~!~,;~ SJE'~! DENCE COhl; I:>tF:AT IONS.

9. F:!:\'IEW OF F'f\E~I!"lINAF:Y FINDINGS ON HYDROLOGY REVIEW.

A. DF.:~)lNA~E AREAS - SOME r'IFFERENCES ElASED O~ AEF~IAl.. F'H070S

B. CUF:VE NU!"'iE'ERS - GErllERALLY THE SAME (W!'it-!IN 1)

C. TIMES OF cor~CENTRAT I ON - NEW Te' 5 ABOUT 3Cti. SIoiOr-:TEF,
(METHD~OLOEY USED ON P~LLDOG FLOOD~AY WAS UTILIZED

Arm SIMILAR RAND N VALUES WEF-.E USED.

D. F'M~', 1 o c., , AND 10 YEAr::: RAINFALLS - SLIGHT VAi;IATION
FF.:OM SIGNAl.. SWTTE FRS HYO::'Ol..OGY FOR EXTREEM EASTERN
END OF DRA:N~GE AREA (LOWER THAN 1974 HYD~OLOGY).

E. INFLOW HYDROGRAF'H COMF'AJ:;I SONS.

10. PILLING FRO~EDU~ESe 11. FF:E:EBOA~:D F:£C'~.IIF:E:MENTS FOR A~'A:HE JWIICTION FRS - SCS l S7':'T::

•
"

e>- t25
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•

•

•

1~. LO:~T:~J A~n TYPE OF EMERGENCV SPIL(WAY USEJ ON SrSNA~ ~U7TE

O';I'j AS Ii F\!:LATES TO OU"rL.Ei ie, ll..l_LDC'G, FLC'~DWAY

:

14. AF'?CHE JU~":Cil0h! FF:S C;:lr;::·L.'IT ~IL~ GO DIF:ECTL.Y 1f~TO CO~~F\E.TE

c:-:.:..~~r~~:.. "!7~C;JT THE UEE or A!>i Er.lERGY DISSIF'AiOF~

1~. ME~HOD O~ HA~DLI~$ ~UL~DOG FLO~DWAY CENTERLINE TO ~COUN~ FO~

SHIFi TH?!i O:CUF:S WHEJ::E SIDE CHANNEL INLETS JOIN CHANNEL.
~HI5 ~ILL CREATE AN AL.IGNMENT TH~i DIFFERS FF\OM THE ONE SHDW~

Ohl CU:.;:~El\ii S:'S DF.:AW I N6S.

1=:. MI!':IF-:UM UF5T:::EAM SLOF'E OF EME-~IWMENT WILL EtE :.~ TO 1 UNL.ESS
FLAT7E~; SLOF'ES AF:E. REC'UIREO E!Y STA:IL.IiY ANALYSIS.

17. rAFF:..E CHUTE DES:6rJ CRI7EF.IA:
A. RECO~MENDED FLO~ PER FODT OF ~!TH

Eo. COt1H.:iATION 01=' DE~'TH OF SCDU~: AT [lOWIJSiREAM TOE

lEo LISE: OF' hIGH DE"lS:T'!' ~'O~YEiHYLENE MEMERANE FOF: CF:ACt: CONi"O:..



laite 200
201 I. tDtiaAola
'boe., A% 15012

.lyI3,1915

•

I.-LI' Iup
llack • Itcb !~ri=een - Architlctl
1500 tadov tue Pukvay
P•• loz 1405

ansal City, X 0 64114

IE: Com me::. ~ propo.al for pauinl "'1'6'1' cable throulh the "plebe JUDCt:Wc &od
co:t:rol project lite.

I)ea:" Xr. ~~pfer:

Per your requelt by letter to Mr. 1.1 LUldley datee! .Aprll19, 1985. the Soil Co:.unt:i.Dn
Service, !IAS CO, aDe! flood COZltrCll DiI~t of Ha.ri.cop. County ba.e revieved your
propoaal.

J'L...t, add:i:ioZlal infor••tiClZl iI ~eec!ec! al to the IUiubiJi:y of tbe propoaal. Ve nled the
fClllCl winC:

1. P1&Zl of the propone! uploratioZl to deter.ine calicbe depth.
2. Pro5le .hovill& the rel'UlLI of the ezploratiou.
3. P1&1: aZle! profile of the propClled mltallaticZl. '%'bit .hould melude proviriDu. far

pasr..:l& uZlder the prClpClsed cul.er-... llone Lost I)utcb a l:.t Ie!.
4. In.ullAtiCl: det&ilt i:lelue!in& typi=al HctiClnl of the propolle! aCI••ti.cu••
s. Con.auetioZl Ipec~.tion. for the vork ~clu&& b.ckfill p1&cI aent.
6. Location a~d det&ila of 11 anbole••

leelu.e of C ODCenll Ibout the poteZlti&l for differeZlti&l Mtt1e a ent a~d I ..p.&e thru the
fouZldatioZl area di.s~rbec!b, this mnaIlatiou ve feel the qu..tio~. to backfiJl placeaent
vill be belt I~'V ered only after the fou~datiotl and 1 aba~k aent du:::tl~ ba.e bee~

completed by !IASCO. '%'benfon. VI ca~ Dot cos aeDt OD the raDae of aoisture
cODteZlts, detl~., or aethod of place .e~t It tNI ti•••

• at, if PV C cOZlduit iI to be uled ve would .I~t to MI the cemcrete IDCI.e .ellt
ftinforeed. .AZl altenllti'u to thiI approacb vould be to ue I .eeel cODduit e~el..d .ith
non-reinforced CODcrete. .

'fbe mJta1lati.c~of a telepho:e clble iI • LI~e! licht. ite 11 which iI me1:i&ib1& far Federal
co.:-aharinl uZlder Public tav '3-566. T'be Flood CODtrol I)is~t of Xlricopa County iI
ftlpo:m1e far In LaDe! 1ichtl costs, meludmc ee.tl for delicn, mcrelMd cocttnact:iDD
co-ts. &~d CO~tr\lC~m.peeticn:l. Ve an, 0: bebalf of the Flood CODtz'ol ~iltrict of
If~opa County. nquett::iDc that .AT'T.eate the: wmm,~e. to p.y for the foD.cvma
laDe! ri&htl ite •••

B-1 il- iIIeliil'.AS-_'A__
1IIIIIIIIII



•
Phoenix, Ar1zona 85012

May ~, 1985

Carl "ontana
Con.ultin8 Engineer
!BASCO Service., In~.

two World Trade Centp.r
Nev York, N.Y. l004~

1£: Apache Junct10n!Bulldug, Contract '5J-9457-5-U04J5

Upar Mr. "ontana:

Th1. letter 1. int~nd~d to clarify lome of the remeining un~newer~d

qu~.tlon8 left from the pr~-dp..ign coni~rence h~ld ~/lb!~5 in Phoenix.

lir.t, !EASeO asked the ses for a ~lar1f1c~t10n on the u.e ot DN-21
(Sub.tltuLion of h1~her Strength Steel. in Reinforc~d Concrete). The
following lumcarlel It. intent:

1. According ~o d~s1gn critftrla, design of all reinforced concrete vill
be bued on (' .hy with 40 ks1 8U-el.

2. Do not u.~ moment r~distrlbution in d~81g~ if higher .trr.nsth bU kSl
.teel. 8re permitted to be subst1tuted during con~truct1on.

• J. (';ht:clc. IJ.75 eb for 6U ski Itp.c..:l. If fShy (4U) < 0.75 r-; (b0) the
f~11ure m.a~ r~ma1n~ _ell Within the d~.ired duct1le range and
.ubat1tut1on is okGy.

4. (,;h~ck ~.d crit1csl aections or gt:ne:rally pick. lectione tholt would
det~rm1n~ th€ adequacy of the lub8t1tut1on.

5. You will~ nei!d t:o check the SCS et.Jndard draWings.

6. Lap spliCe' using the 60 ksi st~~l Ihall be used when Ipec1fying 6U
U1 att!el.

Second, aa requeated, v~ have attach~d a aap .howing the lo~at1on of the
only pow~r pole within 200 te~t _ach .1d~ of the Bulldog cent~rline.

La.~, SMN-l design criter1. tor drain material will ~ 1n rough final form
by approxiaately June 10, 1985 and printed final -by October lat 1985.

Donald E. Paulua
Government ~pre.entat1~e

" '/' .

.' '.
,

.' .

f "'r:"., ... p ...., ~.

-
Bill Payne
Ralph Arrington

cc:•
DEP:nn

B-128
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We would appreciate an early reply to these questions linee we may request that
EBASCO do this design work and we may have to modify our contract with EBASCO
accordingl)', and bill the Flood Control District of Maricopa CoW1ty tOI' the Increased
eost. .

'!be Flood Control District is also res;>onsible for any damage to the cable or disruption
of-service during construction. We will Submit the plan & specifications tor this dam to
AT&T tor review. .

•••...
'.

1. Design Costs
2. Construction Costs
J. Construction Inspection

(Estim.t~ at $~,'6S)
(Not CSetermineaJ
(}:iot determined>

•

•

•
An)' work that might be needed on this cable after the dam has been consuueted might
require ~hat the dam be breached or other associated excavation work. This will require
SCS a~~roval or the design and specifications, which might be more than is C&l1ed tor in
the original plans and specifications.

Vi'. W!j":'l! Killgore
Asst. State Conservationist (W)

ee: Dan Sagramoso, FCDMC
~l Montana, EBASCO
Al Lindley, AT&T Communications

s- 1'2>0
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RECEIVED

~f\Y 7 t385.

Eb!~eo Se~vices rneorpo~e~ed

~OO: ~. ~:Ar'hur Slvd.
Sen'a Ana, C~ 92704

Sul'te 200
201 £. Indianola Av••
'hoanl x, ~r Iz~ne e~O'2

AprIl 29, 19S5

•~

R£: DESIGN SERVICE F~ BUlLO(X'; ~o APACHE .lu.cT'ON FRS
, OJH.El c,o...'TRACT HO. 5~9C57-S-0c)c57

tOJ .e~e ew!~dec Con'rec' No. 53-$:57-5-00475 for Gesign se~viees on 'the
Sui Id~i Flood_ey end ~peehe JuncTion FRS &Ou"e' on April e, 1985.

to~ e~e he-eby no'ified 10 eo~nee end e~~le'te .11 .o~k _i'thin )06 calender
deys. Fe·fo~~~nce 'ti~ be~in$ 'he aa¥ follo-ing receipT of 'his no'ice.

If yo~ heve e~y Ques~jons reger~ing 'this conTrec't, ~Ieese c~~'eeT Don Peulus,
Gove~nme~~ ~ep~esen'e'ive. e' 602-241-'1.'.

Sinee~ely,

David O. lelTlbson
Contracting Officer

ce: O~n Peulus, Gov', Rep.
Relph Arring,on, SeE
S j II Peyn., SOt

.!> -131
1:',1.$·,·,,,.7S
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ConNrvaton
"rvlce

201 E. Indian,:' Ave.
Suite 200
Phoenix, Arizona 15012

Aprl1 25, 1985

Carl Montana
Consulting Engineer
EBASCO Services It;corporated
Two Work Trade Center
~ew York, NY 10048

aE: Apache ~unction!Bulldog Contraet '!3-9~S'-S-OO'75

Dear Mr. Montana:

A£ of this date ve have not received the ~nutes aummarizing the
discussions and decisions reached during the pre-design conference vhich
vas held 4-16-85.

After the pre-design conference the follo~~ng aaterial, vere .upplied by
the SCS:

• 1.

2.

-- 3.

Topog,aphic map of downstream area of the Apache Dam.

One copy of the drawings and specifications for Signal Butte FRS and
Pass Mountain Diversion and Outlet.

Development Cuide for Apache Junction.

Enclosed are the following ..teriaIs:

1. Copy of the cover of BEe-14, Hydraulic Design of Energy Dissipators
for Culverts and Channels.

2. West ~~C Bulletin ~o. 210-4-28, ENC-Construction-Computation of
Performance Time for Contractl Using the Federal Acquisition
Regulation. w1th rainfall aummary tables.

3.

4.

s.

• 6 •

7.

C

Abstract of propolals for a.) Signal Butte Floodway and b.) awCD,
Reach-3.

SCS-ENC-353A, lev. 11-71. Crain Size Distribution/Soil
~lalSif1cation.

Vnderground Conduit Loading vorksheet. (2 of 2) (uae with Tl-S).

Joint Cap computation sheet (ule with Tl-18).

Pipe Strength Computation sheet.

()
'nit 101' CoI'."""- ..,..'I .. at' '~"'CJ _ 1M____•• 1 'tor " .• arat,=r-re=



-~, .

Work aheet for data on Flooc f.ou~in, ~ydraullc••8.

Tractive Stress, d'S> 1/'- and d'S (1/'-, and TractivePover d'S (
1/'- vork aheet••

10. aeport: Cracking of ».ms 1n Arizona; Apr1l 27, 1978. (Since this
report additional .tudie. 1n this aubject are. ~ve "en completed by
the SCS. .esults of thesf etudie. are presently ..ing put Into
report but will not be av.il.ble during this design contract.
However, ,ou aay w.nt to discuss aODe of the result. ~th the ~mbers

of the Cr.ck Study Team. Soae of the preaent conclusions ••y differ
from those given in the 1978 report!).

9.

•

•(

11. Bulldog Floodway Design Hydrology, .ev1sed 1985. (Both revised pages
and void pages are enclosed.)

The title of the paper on Itrength of caliche which ,ou vere lntere.ted 1n
1s -A Classification of Ca Horizons 1n 5011. of a Desert legion-.
leprinted from Soil Science Society of America Proceedings, Volume 2S, No.
1, Jan.-Feb. 1961, pages 52-61.

Under separate cover ve are sending the following:

1. Mylar draWings of:

c. Plan and Profile Apache Junction Floodway, 2 .heets
•\.

a.

b.

Title Sheet Apache Junction Floodwater .et.rding Structure

Pl£n and Profile Apache Junction FRS, 9 aheets

d. Plan and Profile Apache Junction FRS Outlet, 2 sheets

e. Title Sheet Bulldog Floodway

f. Plan and Profile Bulldog Floodway, 6 sheets

2. SCS-ENG-3l3C mylar .heetl, 21 .heet.

3. SCS-ENG-3l7 mylar aheetl, 5 .heetl

In answer to a few of the questions which c.me up during the pre-design
conference:

1. ~ght of Entry permitl will continually be renewed until.tiee of
construction.

2. Apache Junctio~ Floodway will~gin at at.t10n 11+00 al drawn on the
plan and proUle .ylan, (NOTE: Itlt10n 10+00 work plan equal.
It.t10n 11+00 present).

•\.

3. We will Dot Itudy the COlt of l.n~ acqu111t1on downstream of the dam
in choosing our Emergency Spillway location. Therefore, no
additional downstream routings will be needed.

~ -133
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•
4. ~o e.rth test aect10tls will be done for er.ck atudiea of £p.che FRS.

•

•(

We h.ve reviewed your propos.l of eons1dering • third altern.te emergency
apillway Itructure. This would be a low Type C drop Itructure along the
e.rth emergency Ipillway centerline. We are tntere.ted in th1. type of
alternative and would like for you to lubmit to us • propo••1 to perform
the additional work. The work ahall follow the Ipecific.tlonl let for
Phase 1 of this contr.ct.

Donald t. Paulus
Government Representative

..B - l34



BLACK,. VEATCH
ENGl"-EERi- .IItCHiTECTS

AT&T C~:c~1cat1ons

Southern !rL~scon:inental

LiEhtguide SYJte~

Pen:.: ts and Ucenses

A!oT Co==~nieations

221 tast In~ianola, Suite 216
Phoer.ix. Arizona S5C12

A:tention: Mr. A1 linc1ey

TEL. "')1 K?·ll»O

T£~E••'-6'63

'.:lC Mt&~ ,"&1\1 ~-"£'

.,...,.....~ &I:l::lllI" ~:. .:-a ..:. t£~~

""'f\I,&, CIT,. .....1:1......... ,.

'&V Project 11380
I&V Tile M620-31.32.0600
April 19, 1985

•\.

Goer.: le:tler. :

tn:lo~e: fer your info~tion is the conference ~morand~ for our April 16,
19E5, meetins ~ith the Seil COns~rva:io~ SeT\o1Cf (5C5), the Marieo~. C~unty

Tlooc Control District (~:rCD), Ine sEveral other orEanizations ~ith

ir.te:ut in the Apache JunetiC':'l flC'tle control ;>rC'ject. Our purpose for
a:tenei~s ~as to cooreinate ca:lt de5is~ through the flooc control rrej,ct
5it, ~:th desibn o! the flooe control structure.

S.sec on this meetin~ anc sU~fe~~ent ~i!cussicns ~1th Mr. Don Pawlus of
thE SC~, !lack &Vea:cr. (SoY) h&! develcpee the f~ll~·ini t>ropose~ de5i~

coor,i~ation agreement te~ for re~ie~ b~ AT&! C~~un1cations (AT&T-C).

A7&!-C Ce~it~~ts

1. A!&7-C ~ill deter--!nt the de?th c: c.liche ~.terial undeT the da~ 5t
the ca~le crosling ane construet the cable at a derth of at least
thre~ feet bel~· the te~ ~f t~e c.liche ~atfr1al, or at le.st 10 feet
dee?, ~hicheveT is dee;>est. 'a:1. construetior. at this de~th ~ill

extene to pcints beyone each lioe of the tar c~re base. The cable
~ill be placee in a four inch dia:eter PVC conduit, en:asee in
cencrete. The exc.~ated caliche ~.terial ~111 be backfilled to the
to~ of the lurroundin~ caliche :aterial and co=;>acted te 97 percent
of maxi:Jn density, It -1 percent to +3 percent of optimun ~ilture

content as deter:inee by AS~ Df90. Caliche backfill partieal .ile
will not e~ceed six inches. ~,~ain1ni backfill ~111 ~e co~actee

to 95 percent of ~xi~u density at : S percent ~t>timu: soi.ture •

•l 2. A!£T-C ~il1 conEtruet ca~le ~Qtr .11 other portions ef the flood
control prejtct rii~t-ef-~IY at I de?th of It least four feet bel~·

existing Irade. The cable ~ill ~t rlacee in I four inch diameter PVC
conduit eneased in concrete. Backfill ~111 be co:?acted to 93 percent
of ~ximu: density.

•
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\.

Alo1 Com:~~cations

Yo:. ...1 Linene)'
2 .&V Projec~ 11380

April 19, lU5

3.

4.

c..,.

A!O!-C vill place easily vila~le ca~le ~rker relet at 500 foot centers,
and ca:!e,.arnini tape at one a~o"e- all cable COhItTUcted within the
pro~ofec flood centrol project right-of.,.a:.

Ca:le :aintenL~ce if planned te be fro~ &anholes vest of the da~ or
ea~t of the i:?o~d~nt aTea. If ca~le excavation 1. re~uired at thE
ea;, A:01-C ~~ll reconstruct the ea: to the ori.inal design .pecifications.

A7~;-C ~ill rro~~de SCS!MCfCO with construction and a!-~uilt ca~le

construction dTa~ings.

1. SCS.'M:rCD ~-ill finalize the ca::. centerline location, core base v~c:h,

L~d :~xi:JU i:?oundment vater elevation by Se~te=oer 1, 19S5.

•(
\.

2.

3.

scs!~cr:~ ~ill pro'~Qe desi~ anc construetion re~~ired to interface
tht ca='1 cTain ,y,te: ~ith the c.~le under the da:. SCS ~ill advise
A!~!-C at least three ca:s befere e7.:avatini to the cable fer this
ir.:er:ace.

scs!~:rc~ ~ill l~~t ba~r~·in~ to ~~tside the li~ts c! the tOTrider
that vill bE ir.nted to A107-C by thE ~~reau of Land ~~~'~f~ent.

(~~1s corridor could adjoin a corridor excluded fro: barr~-ini for
L~st ~J:ch~a:. ~oad construction ac~oss the i~oundmEnt area)

l:f":
t:'lcle-sufE
cc: A1&1-C, ~!enc1.

~J. Bill S1=son, ~!encl.

Mr. Ken Reinart, ~!encl•
., Cl ~"k r ~·!encl.r.T. ay IYoC °e ,,

•l

!~t believes that these rropose~ te~ offer a praetical an~ fair mean! o!
.~.Tini the ~crk requirec to interface the ~-c projects. By cop: o! this
letter to ~r. Don Paulus of thE SCS, ~. Cora Hernandez of the MCrCD, an~

~;. Carl Montanl of !basco Ser\-ice., ~t request that these parties provide
c~~e~ts t~ Bot through Mr. Pa~lus coneernini the rropc~e~ coordinatio~

ter:! by Mey 10, 1ge5.

}:. .c~e~eu: b,sec on a constT\·ati~e est1:lte o! ho~ these te~ ~ill a!:~ct

the lit~tiu~C~ contractor's work ~ill be discussec at a rre~ic meetin& o~

A;:-il 2., 1985 and issued on April 29, 1985, pendin~ an initial toncurrlnce
fro: A!&1-C.

Fle&5t pre~~dE us ~ith A!&1-C co~nts at ~our earliest convenience.

If ~ou have any ~uest1ons, plea'f call.

"ery t rul~ your.,

BUCK , \'tArCE

-n~' + ?'~rt---
H. Lee Kupfer ~
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AT&T Com=~nications

So~therD Transcontinental
Lilhtl~ide Syst~

I&V Proj.ct 11380
I'V 711e M620-31.1S.0200
April 1f. 1'85

H.etinl hel~ in Soil Conservation Service ~ffices 1n 'hoenix OD April 16,
1965.

~ack£~o~ne. A!&~ w~st sbo. that calle design atross the f~ture Apache
Jun::io.. Tlooc control str~:t~Te has been coor~inated ~~th the flooe control
Etr~::ure design ir. orcer to obtai:. a i!a~t for this area fro: B~:. The
Soil Cons£rvatio~ Service ha! rece~tly retaine~ r~lsco to design the
A~.:he Junction Tlo~e ~etlinir.i Structure. ~~ich ~~ll cross the lightguide
cable route near the 1nte!sectio~ at lost Dutch:an anc Idaho ~cads.

~~!icopa County Tlooc Control Distri,t if the lo~al project adeiDistrator
for the (5CS).

•(

Attending: Soil Conservati~ Service (SCS)

l'IR

Maricopa County Tlood
Cor-trol ~1StT1ct

COites Tield SeT\·ices

K. Reinart

nasco Services

lTR

Salt ~iver 'roject

LTR

Black , Veatch (B&V)

l. JWpfer
..

•\

Meet~~E' The purpose of the meeting vas to address desigr. concerns fro:
ol,;tsioe the SCS, anc other project pre-desiin it.:s. Bo,· and Coates attendee
only the first hour of the meetin•• which was devoted to A1&T's ~terests.

1. B&Y described the ca~le route (40 feet north of Lost Dutch=an Aoad).
notec that cable c~stru:tioD ~st precede da: constructioD, and askee
ho- cable construction could acco==~da:e da: design.

:. !basco advised that the cable vould not be a oelign con5ideration i:
constructed at least two feet belo. thE top of the caliche soil, an~

backfill ~aE adequately co~pacted. Prel~inary soil data 1n~icatEs the
caliche loil is t)~ically fiVE feet deep alon. the de: site, an~ as deep
as 12 feet a: iselated areas. Specific excavatien req~irements for the
de: ~~ll not be kno~~ until September 1, 1985. A conservative cable
depth based on informAtion kno~~ today would be 15 f.et •



•t.
A!&! Co=:un1eation.
Souther~ Tra~seo~t1nental

L1ahtluide SYltc:

2 I'V Project 11380
April 19, 1985

•(

•
\.

3. lbaseo noted that floodway area b.rr~·1n1 will affect cable depth
a:ross a majorit)· or the floodway. A prelaina%')' SCS report calli for
b6rro~ing fro: aD area 1200 feet Vide aloua the ypstrea: aide of the dam
(1700 feet or cable route). !arro~ depths will vary dependina upo~

d~ desi~n alte~tives a~d the .oils found in the barr~' area. The
cable would bAve ~o ~e 15 feet deep yuder ~he entire ~.rr~· a~e. ~c he
conservative based ~ In!oimatigc kD~ to date. Ebasco', planned
I~il 1nvesti,ations vould have to be supplementad by a special
inves:iiatioD along the cable route to deter:ine a practical cable
depth.

,. Ibasco noted that barrovina could be limited to either side of a
corridor cont.in1na the cable. The restriction would result 1n extra
cODstruetion cost.

5. !~'" aske: \a°hen bids would be reQuested for the flood eotltrol project
,"~rk. !he SCS respondee that b1dcin. would not proce~ until
a:Gitional funding ~as available.

~. Coc:es asked if the project had obtained e~vironmental a~proval.

Tnt SCS 1n:ieatec there were no etlvironD~tal obstacles.

7. Tnt SCS expressed concern that cable saintetlanee could require excavation
that vo~ld breach the du. !~\ advised that the cable would be placed
itl conduit etlcased in concrete under the duo Cable saintenance would
be perf~r=ee by reylae~i the cab1e fro: sanheles or excavations loc.ted
a~.: fro~ the dam.

S. Tne SCS ~~ressee CODeern that they could be exposed to liability
anc extra costs resultin. fro: cable construction under the flood
cor-trol ~roject. !o\ acvised that the cable would be constructed such
that it would not be visable to the da: structure.

S. ~~ricopa County Tlood Cotltrol District advised that road constructiotl
alternatives &&y re~uire the da: tenterlint location be m~ved to the
iDtersection of Lost ~tch:a~ and Idaho Aoads.

10. !&\ advised that they would consider alternatives for tDterfac1n& cable
construction with da: des1~n ane constructio~•



'.,.

FILE_~_~ _

DATI__...;I.I;;;;...;·-'l,L:ZI,,·;..:·:.....E~.>.:-~_......_

- T. ~"i.c' En.i....' "e,a ill... a.. r ,« , • it'

fILE ~r~FFrc>JYETO

••A5CO H""'CI5 "'CO"-c>UTC
RECORD OF TELEPHONE CONVERSATION

INSTRUCTIONS: "'OR~!A~~R:RU NUCt.::£i\R PO'E~ PLUlTWIl.,. - It.,.i.. ,., , .....,.....

Y.tI••, ~Ht.

•
""'11"1"2

•"'

DEPT NO. ;';c

SU LIE CT _--=LJ:;..:.5:;..:~~A...;·--=.s::::....;<~.s::-----:p~IJ~"'~;~"...:.',..:~_....c.11:..:f&':::..:...._~E:::::;.:l'~L~:~~:::..=C~~~,.,t.I:...A~f'..J.A::!..::",!;;H::..e:E~~iUJ.U.!::N~C:....z..,.~/O:.:N~.!.F1.::.~oz.;.2:.' t'~
u j~ A "'1..., .1_ ~"'Tfl.~ , 120;.:;]

e-.fIl •••e. _

DOCUMENU IItEF'EfilENCED!APPROVEO (FCfIl'S, DCN'S, ETC.)

DISCUSSION:

--.,I

,.,..."" /
_.I .k.

1"--.,)

.-..£

;; ,.,.. So.h --../ /-'
.,..J... .,1.. _

4'.1. .., C¥t.

~~ ... ~~.,,/.._.
rl- J. J, Co"'"

/J..J 41
~ J-.J.c ..... /

"""7 ,l- ..;

1"1 ? ;,,:..
7J,.. ,1,)'-_J
.J-- '1"''' ~. "'; .... .I

j),_ ..,.. .(J I .... jc '9';." ~ 1 z. T

i L. .. oVP" &.1 LI~ ,,/Co") ./;-

71.. / ,//- /,]'".,1.; -- _-/
""

,1~,.>- .

/J:; ct",r<l'/ ..) ~ 7c i ~. hIe... ;rf ,If. c r'~-_., ....
c;~.,I-,' ,tI'- .I.,.... ",-,_, • I~. .,',',.$ __ ... ..1.

••

• -'.

"fl""....... I

BY .__-----

6-1



/
.-

"

EBASCO SERVICES INCORPORATED

Mr. Donald R. Paulus
Government Representative
VSOA Soil Conservation Service
Suite 200
201 East Indianola
Phoenix, Arizona 85012

E~O

File aef.: tlSnA.3767-LO02

AprU 24, 1985

Subject: BULlDOG FLOODWAY AND APACHE JUNCTION
FLOOD CONTROL PROJ ECT
MINUTES OF PR£O£SIGN MUTING

•'-

•"

Dear Hr. Paulus:

Attached are the Minutes of the Prede81gn Heetina held in your office on
Aprll 16, 1985. 1 have identified items that we alreed would be done by
each of us throughout them•

If you have any questions or comment. please call ae.

I would like to thank you for the time you s.ve us on the 15th; it vas very
helpful. Please thank Harry for us.

Very truly youra,

Carl Hontana
Project Manager

Qi:mq

ATIACH.

cc: H S Te1ZlCh1n
G Rockwell
S H Goyal

~-140
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EBASCO SERVICES INCORPORATED

Mr. Donald E. Paulus
Governcent Representative
tSDA Soil Conservation Service
Suite 200
201 East Indianola
Phoenix, Arizona 85012

EBASCO

file Iaf.: IlSDA 3767-L001

April 22, 1985

Dur Mr. Paulus:

As asreed, we are evaluating the subject design Dote which was brought to our
attention for the first time at the pre-design meeting h~ld on April 16, 1985
in Phoenix.•l

Subject: !ulldog Tloodway and Apache Junction
flood Control Project
Design Note 21

•\.

A prel~inary review, made ~~thout going into actual computations, indicates
that Design Note 21 may not significantly affect EbBSCO'. design .ffort if we
are not required to provide documentary calculations for all potential reinforc
ing steel substitutions. Conversely, .hou1d SCS require that an analysis be made
for each reinforcing steel calculation made on the basis of Grade 40 .teel, in
cluding those for the standard drawings to be provided by SCS, we believe the
impa:ts on our cost and schedule could be significant.

1 ac sure you understand that we cannot adequately evaluate the effect the in
troduction of Design Note 21 will have on our design effort until SCS defines
what will be required to satisfactorily document compliance. ~e would appreci-
ate clarification on this as loon as possible.

Very truly yours,

cs.Pm~~
Carl.J. Montana, P.E.
Project Manaaer

~:rg

cc: J 1 than
¥. S Temchin
G Rl>c1cwe1l
S ~ Goyal

0-t41
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EBASCO SERVtCES INCORPORATED

Two WorlC Traoe Cenler. New York. N Y 1D04S

~. Donald E. Paulus
GovernQent leprelentat1ve
USDA Soil Conservation
Suite 200
201 East Indianola
PhQ.~1x. Arizona 85012

Dear Hr. Paulus:

April 8, 1985

EBAS!:O

•l

~ requested, 1 have attached a list of questions we would like to discus. at

our April 16th meeting. Ve are completing the detail schedule for Phase. 1

and II and will br1na it with us to the pre-des1an ..etina.

Very truly yours,

Carl J. Montana
Project HanAler

_ CJM:rg
attachment

•
be: S N Goyal - wIatt.

M S Temch1n - "
D S Bunter - "
V M Bolano - "



••t
1.

2.

3.

4.

5.

6.

Q'rISTIONS FOR PRI-DISICt> HEtTING

_~t are landright. acquisitions ~ased on? Bow high can ve rai•• top-of
dam?

Emergency Ipillway earth channel as propo.ed will outlet directly iDto the
concrete outlet channel and would cause it. loss Ihould it flow. Bas a
pipe ~een conlidered for the Apache Junction Outlet?

Doel the stage sterage data prOVided contain the volume for saterial exca
vated as borrow material?

Can we obtain copies of the approrpiate soil lurveys? ~

~~at purpose does running the emergency .pillway storm aerve?
~ a) Structural spillway must be .table for the PMP

b) The earth emergency must be checked using Oe/b for PMP.

Can we obtain copies of construction costs for use on COlt estimates'

•

7. Procedures to be used for conduit design. Can manufacturer's recommenda
tions be used? Are '!'R-5, '!'R-18 , and DN-2 to be used? Obtain copies of
~-1, TN-2, and S~-5 that are listed 1n the list of references. Bow do
they apply?

8. lo~t procedure bused by SCS to design the energy lhs1pators at the end of
the concrete channels? 'bAoJ a..L c:.o~ CoY c. ..... "(Ie &,.- J(.CI) •....,o~~· ~ .rs.,,~

9. _~~t procedure is used by SCS for esttmBting the depth of Icour ~elow tbe
baffle chute structure? "8 -.. e ~ ~. 4....0 P a.uc.. ~&

10. Bas consideration been given to using tbe excavated material from the ~

channel construction as the earth fill 1n the FRS?

11. What have you used as allowable velocities in the CalacbU ~ ...,~. S~ "c~~.~

12. B~~ have you been treating the Calachi when evaluating it in accordance
witb '!'R-52 requirements? ~-= W"".~ c:v4,-"" ..-r-t

13. Explain tbe reference to "error" on page 6 of tbe lJatushed Supporting Data.

14. Is there any inflow to the Apache Flood_~y at STA 10 + 00 fro= the area
east of the Apache Trail? Is any inflow from the Apache Trail?

15. ~ill we be required to use your standard computation sheets, lucb as tbe
one for conduit design?
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Carl Montana
Consulting Engineer
EBASCO Services Incorpor.ted
Two World Trade Center
New York. NY 10048

l!: Apache Junction-Bulldog Design Contr.ct
Phase 1. Pre-design Conference

Dear Mr. Mont.na:

Atached i. a copy of the tentativ~ agenda for the Pba.e 1. pre-design
conference •

The design references li.ted in the -topic. for ditcus.ion- on tbe
.tt.ched agenda are en:losed for your review. Additional inforaation on
loil test results and utility information are allo eneloled.

Please lub~it to us by April 10th for our review. any additioDal criteria
or methods that you believe would be advant.geous in design. In addition,
please lend a detailed design Ichedule for this phase of work.

Additional .aterials th.t are being furriilhed by the SCS vill be available
at this conference.

Donald E. Paulus
Government lepre.entative

'nit lor CorI.......tloI'· ......
II at a;..,e, '" 1M
Ur>1:1C I:£lN o.~"\Il'IIIft:II ~....",.

8- 144
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MACHI JUNeT10!' noODWAY, ns, Ol.1T1.tT jHD Itn.LDOC noODW!Y

HIETING:

LOCAil0~:

A'I'TIh"'DANCI:

Sl:BJECT:

April 16, 1985 8:30 •••• - tentatl.e

Soil Conservation Service, Phoenix Office, 201 I. IDdl.~ola
Avenue, Suite 200

Soil Conservation Service (505)
lEASCO Services, Inc.
Flood Control District of Karicopa Count, ('COMe)
City of Apache Junction
Salt liver Project

'hase 1, 'rt-des1rn Conference

•(

•
\.

!OP1CS FOP DISCUSSI0~:

A. Design concerns from outside the 5CS
1. City of Apache Junction
2. Pinal county
3. FCDMC
4. Salt liver Project
5. Ai&!

E. levie~ SCS design standards and criteria. (NOTE: Design references
h~ve been generally cetegori&ed as .ho.~ below for dilcussion

purposes. )

1. KYDP..AUl.ICS

a.) NtH-5
b.) n-39
c.) n-29
d.) n-70
e.) n-48

2. SiRUcrull

a.) n-18
b.) TR-46
c.) tJ.-30
d.) TR-5
e.) n-67
f.) tJtH-6
I.) Eng. Konograph No. 25 (USBR)
h.) TR-63
i.) NtH-l'
j.) n-50
k.) TR-49
1.) NEH-ll

U?:> -- 145



3. SOILS!LAYOVT

•• ) n-2S
b.) ICES te••e-ll
c.) SMN-3
d.) £NG-Po-18
e.) SMN-l (NOTE: Je1DI r.v1~.d. ~y be •••11a\1. b1 chi.

Meting)
f.) n-52
I.) n-2

4. BYDROl.OGY

•• ) n-66
b.) n-l6
c.) Hydrometeorolog1eal leport Jo. 49
d.) Hydrology-Po-6 (lev. 2)
e.) n-20
f.) n-6l
g. ) t-"tH-4
h.) NOAA-Atl.s 2
1.) Curve Number leduction Factors (NOTE: !hjs ~ter1al vil1 be

.v.ilable at the time of this .eetiDg)

s. OTHtR

a.) n-60
b.) nH-20
c.) NtI1-2
d.) C.talog of ~Itional Engineering Standard Dra~~Dgs

c. Additional criteria or .ethods the A&t believe. would be advant.geous

D. leview the detailed design sehedule for Ph••e 1

E. leview .peelfleat1on

F. lev1ew contract requirements

c. General questioDs

fb -l4~
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Unit~ States
Depa'1me~t of
Agncult"'"

201 I. Indianola Ave.
Suite 200
Phoenix, Arizona 85012

7ebruary 22,:1985

Carl J. MODtana
EBASCO Services Inc.
Two World Trade CeDter
New York, NY 10048

II: Apache JunctioD - Bulldog SpecificatioDs

Dear Mr. Montana:

As a result of our meetiDg held 2/11/85, we have aade extensive revisions
to restructure and clairfy tbe specifications of tbe lubject job. Inclosed
you should fiDd the revised specificatioD and examples of the following:

1. Soils mechanics report (narative only)

2. Design reports

3. Operation and mainteDance report

Under separate cover you will receive the following examples:

1. Crouted rock drop structure

•

2. SCS impact basin

3. SCS standard cover riser

4. Crouted rock plunge pool

Examples of a Design Hydrology ~eport and Hydrologic Invest1gat10D,
Em~rgeDcy ActioD Plan are beiDg copied aDd will be seDt by express mail
when completed.

Please read the specificatioD carefully and review the example work
furnished. Submit your cost proposal folloWing the new format of the
revised specificatioD.

If you heve aDy quest10D& plea.e call ~ •

Donald E. Paulus
GovernmeDt lepresentative

1'1'1, Sot cO"'.....'-~
• ,., .~"e~ o' tI>e
DaP.~~"" o'A;~Wft~. 6-l4"1-

seS·AS·".,o·n
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EBASCO SERV'CES INCORPORATED

~.

_ U5DA SOil Conservation service
SJite 200
201 East Indianola
Phoenix, Arizona BS0l2

Attention: David D. Lambson
Contraet Speeialist

Re: COST PR:::POSAL F."OR BLlLD ex; F'LcmWAY AI'{)
APAjE JLNCTlI)\l F"LOCDWAY, F"RS At-D OUTLET

F'ebruary 5, 19B5

EB6SCO

•, \

•

Attached you will find our cost proposal with supporting docl.lnentaUon.
This cost proposal is based upon our understanding of the ·SCo~e-of-workft

as presented in the specifications, the supporting data provided, and
conversations with Don Paulus on Jaruary 31, 19a5, dOCl.lTlented in the
attaChed Memo to File •

As you kno*', the seo~-of-work re~ires a fixed price on all phases of
work. Phase II calls for a' fixed price while asking for comparative
design studies and cost estimates on the general features of the project
with no limit on the type or I'UTQer of structures to be studied.
Aiese III reQuires a fixed price for final design on feetures that have
yet to be established. We are sure you realize this aakes establishing a
fixed price extremely risky from our point of view. The most significant
exam~le would be the possibility of Ebasco having to design • reinforced
concrete drop structure in lieu of an earth errergency spillway. we have
had to base our estimates on the .ss~tion that we would have to design
the most complex structures resulting from the Fhase II studies.

It is our belief that the most eQUitable ap;lrOlch for both the s::s end
Ebasco would be to have Fhase I redefined as a F'easibility Study
including the Geology and SOil Mechanics Review together with the
Hydrologic and Hydraulic Analysis of the Apa:he .:unction FRS. It should
not include slope stability analysis, drain design, seepage analysis and
other detail design studies which ShClJld be in Fhase II or "'ase III.
This would perm1 t us to establish all features prior to effort being
spent on design. QUantities, cost estimates, and specif1cIUcns as would
be the ease under the present scope of work. Phase II, Preliminary
Design, could then be limited to • firdte runber of al.tematives
established upon completion of Phase I. Phase III, F'inal Design, would
then naturally be tied to the selected alternative. The price for
Phase II could be negotiated Ifter completion of Phase I, and Phase III
WOuld be negotiated upon co~letion of Phase II. This Irrangement would
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give both the SCS and Ebasco a well defined scope of work 1n each s;t\ase
uPOn wt'l1ch to base our estimates. We. would 111<e you to consider tn1s
sug~estion end would be happy to diseusstnis with you over thepnone or
at 0IJr neeting on the 19th.

The orice proposal provided 15 based upon the scope-of.work and includes
the follow1f'\Q assumptions:

AS~TICNS ~ RELATIVE TO CONTRACT IN PREPAAlP{; ESTIMATE:

1. SeCUCTl C, Paragraph A.4 (Pg. 8): -other Conferences- shall be
considered out-of-scope and billed at • rete to be agreed upon. All
"speci fled co,"'Iferen:es" ere included in the price proposal. It is also
asslJmed tnat conferences for a,lldog rloodway can be held concurrently
wi th Apache .lJnctiCTl ccnferences.

2. Se:tiCTl C. Para;raph B.2 (Pg. 13): It is aSSLJned for purposes of
this estime~e that the geological investigation and materials testing is
eoe~uate for design.

3. Se:tion C, Paragraph B.3.a.III.A.3 (Pg. 14): SCS will supply £oasco
with reproOJ:ible co;:des of the plan and plan-profile sheets WT'lich will
be suitB~le for use in completion of Phase I.

A. Section C, Paragraph B.3.1.111.1.2 (Pg. 22): Analysis will be made
utilizing TR·52. Cost proposal includes the cost of stUdying structural
alternatives and the assumption that a structural spillway will be
reQuired based on the existing geology report and discussions with D::ln
Paulus an JalUlry 31, 1985.

S. Section C, ParagraPh C.l.b (Pg. 25): In preparing the cost proposal
it was assl.1T'ed, based on conversations with Den Paulus, that energy
dissipators are reouired at t~e ends of bOt~ the ApaOhe Junction rloodway
end the Bulldog rloodway. It was also .ss~ed that a structural
emerQency spillway will be reQuired for the ApaChe Junction rRS.

6. Section C, Paragraph C.3.a (Pg. 26): ,., hydrology study is reQuired
for the a,lldog rloodway Project. .

7. Section C, Paragraph C.3.c (Pg. 26): Topogra;:i'ly is Ivailable 0"'1
whietl to pre~are the 1nrundat1on ma:rs.

8. Section C, Paragraph C.A.b (Pg. 26): The Ironwood and Meridiln road
crossings will be desig'\ed and construction ~llns and specifieat10ns
prepared by the rlood Control District of ~r1eoP8 County. Ebasco w111
coordinate with the District •

A
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,. section C, P.r.~att'l C.4.e (Pg. 26): Relocat1on and IDd1f'1cltion of
utilities w111 be har'\dled by the utility. Ebasco w111 coordinate its
design with the utility.

10. Section C, Paragra;Jh D.6 (Pg. 29): The topowraphy provided by tr\e
SCS Is adeQuate for rinal Design and Quantities.

11. The irrigation system referred to 1n tr\e EIS Is not reQuired.

12. The "model study" referred to in footnote 16 in the Sup~lernent to
the Work Plan Is not a part of thIs contract.

If you ha~e any QUestions ~lease feel free to call me It (714) 662-4105.
I lOOk forward to OIJI' meeting on re~ruary 19, 1965.

Very truly yours,

win J. Perez
nager, Projects D

J:J'I

~ -L60



• E~O 'Interoffice Correspondence

~o FILE

DAT: February 1, 1985

C J Kontana~ •

•'.

•\.

SJSJEc; RECORD or nU::PHOh"I COh~'ERSAT10N 1/31/85
VSDASOIL CO~S!RVArl0~ SERVICE. PHOESIX, AA!%OKA

On January 31. 1985 M~~on !emchin and 1 apoke to Don Paulus. SCS Goverame~t

Rep~ese~tative on the Bulldog Flood~y and Apacbe Junction Project ~o resolve
questions that arose while we were preparing ~be price proposal.

Question: A£ we lee the project, enerrY ~issipatorl .ay be required at ~be

ends of both the Bulldog Floodway and Apacbe Junction Floodway.
The plans pro~ided do not reflect tbis. B~ do ,OU aee this and
should our price proposal include the costl al.ociated vith the.e?

Response: SCS now believes tbat enerl: dissipatorl vill be needed at ~be outlet
of both dloodways and your price should include tbis v=rk.

Question: ~s the Oe/bre~uir~ent been .et reiarding the use of an earth emer
leney spillway as proposed in tbe ~ alternate layouts provided?
Is there the possibility tbat we will have to desian a Itructural
emergency spillway?

Response: SCS now anticipates that a structural emergency spillway vill be re
quired. The SCS Geolog1.t has stated that an earth spillway cannot
sati.fy current re~uirement.. SCS would like an evaluation of this
but Ebasco should .ssume a structural spillway vill be need~.

Question: Are .aps available for the area downstream of the dam on whicb ve
can prepare the inundation maps aSlociated vith the dam break analysis?

Response: Te.!

Question: Are ve expected to complete tbe aodel study referred to in tbe Work
Plan Supplement in footnote 14?

Reiponse: 50 !

Question: Can we get reproducibles of tbe plan and plan-profile Iheetl provided
10 we can u.e the= in completing Phaae I?

Response: Tes!
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Que.t1on: ~t do you propole to do with Idaho aoa~ where it iDter,.ctl tbe
PtOpo••~ centerline of tbe Apache Junction FRS?

•
"lesponle: The road will 1>e continued b)' rampinl 1t up and over tbe cia.

Question: \~c vill bt responsible for completinl an)' de.iln work and prepar1uc
plans and .pecifications for an)' .odification, required to the utility
towers both in the da: area and alonl )ulldol floodway?

lespons.: This werk will be completed by the utility campany. !baICO ~st co
ordinate with·the utility.

Question: Who will be re.ponsible for des11nina and preparina plan. a~ speci
fications for the road crolsinas alona lulldoa Floodway?

Rasponle: This work will be performed b)' Maricopa County. EbaICO ~.t coordi
nate vith the County and provide them with the 1n!o~tion needed for
design auch as line, arade, openiua.

Que~:ion: Are you satisfied with the accuracy of the topolraphy provided for
final desiln purposes?

Aesponle: Yes! The topoaraphy provided on the plan-profile aheet' is 1983
topo.

Question: Do you want tbe flat side .lope (6 to 1) on the de: as atated in the
lIS for visual resource purposes and the installation of an irrie.tion
ay'te: alao called for in the lIS?

Atsponle: ~either is required. (.DOD called this info~t1on back to us after
clar1fyinl it with other .embers of the Itaff in Phoenix.)

CJM:ra

cc: J L than
M L Temch1n

'0- 15 2..
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APACHE JVNCTlOK FLOOD RETE!\TIO:\ STRt:CTURE

DO\,~STREA'l D.1JKDATION STUDY

Prepared For

rSDA SOIL CO!\SERVATION SERVICE

PHOENIX, ARIZONA

FEBRUARY 1986

£BASCO SERVICES INCORPORATED
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APACHE JUNCTION F~OOD RETEXTION STRUCTURE

D~'NSTREA't INt't,'DATION SITDY

I. PURPOSE OF STUDY

Discharges from the Emergency Spillway of the Apache Junction FRS are possible

in the event of precipitation exceeding a IOO-year return period (the Principal

Spillway design storm). A hypothetical dam failure at a critical time and loca

tion is also considered in order to present a worst-case scenario. The extent

of downstre~ inundation is determined for each of the above cases, for use in

emergency plannins.

II. SCOPE OF STUDY

The study consists of routing discharge hydrographs, computing flow depths and

velocities, and delineating inundated areas for the spillway flows and breach

flows at two critical locations. Six events are analyzed:

.)

e)

Spillway Discharges:

o Emergency Spillway Hydrograph (ESH)

o Freeboard Hydrograph (FBH)

Dam Breach Just West of Idaho Road:

o At the peak reservoir level resulting from the Principal
Spillway Hydrograph (PSH)

o At the peak reservoir level resulting from the Freeboard
Hydrograph (FBH), i.e., the top of the dam.

Da~ Breach at the Southeast Corner of the Apache Junction FRS:

o At the peak reservoir level resulting from the PSH

o At the peak reservoir level resulting from the FBH t i. e. , the top
of the dam.

The Idaho Road breach location is critical for the inundation of developed

areas close to the dar:t. The breach at the southeast corner of the FRS l..'ould

release water into a relatively confined channel, resulting in minimum attenua

tion of the flood peak and maximum depth and velocity of flow. The do\~~tr~am

extent of the mapping is limited by the availahility of detailed topo£raph~,

The study also shows the sensitivity of the water level computations to the

uncertainty of the Manning rou~~ne~s c('\('fficient (n).

Co - I -
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/~ III. &!RC':>S OF A,\ALYSIS

A. R:.:noff H~·drographs

Tht ~'achc Junct10n FRS e~ntrols a watershed of 5.79 squaremtIes. Inflow

hydrographs f~r the principal spillway design (PSH) resulting from the 100

year precipitation, and for the ~ergenc: spillway design (ISH and FEH), re

~ltins fr~ thE ESH precipitation and the PM?, respectively, were developed

in the pn:i:::inaT": desisn s:u=:- (Re~ere;}ce 1) usi:'lg the SCS DA:-!S2 cocputE'r

progra."!l (Re:ere::c'f" :?). :ohE: hycrograp:'ls are ShOW7l in tabular form in the re

r:-rt. ThE' D,~·~S: pr~'p·a."7 als~ pro·:idE:~ ro~ted spillway discharge h)'drograpr.s

f~~ the !~~ arod FB~ ev~nts, ~~ich c~ns:it~te the upstrea= boundary conditions

fc,: the firs: tl.'(, cases listed in II ar.:,..,.?

R~·,;~:-.::ess coe:f:i:ie:",ts. de!ine-c as "n" in Y.anning's equation. are necessary

b~t~ f~= rc~:i::; f:~~: hycr~;rz;~E a::~ !er dete~ining de?:hs and velocities

of flo~s. ~o !1el= obse~·ati~ns cf flo~s are available in the study area fr~

w::ic1: "r," ,,"alues could be dei:e!":lin~c. Field estimates of tin" were made at

n~er~us locations ~pstreao 0: the flood control works and presented in the

Signal Butte FRS Design Hydrology (Reference 3). The estimated values were

plotted as a fun~tion of slope; those in the areas having slopes of 0.01 to

0.03 ran~e:d betwe-en 0.04 and U.o~. These Itn" values ma)· be assumed applicable

t( cha~n~ls in the do~~strea~ stucy area. which has slopE:s of .01 to .02.

~a~~els a~e gene.ally ~~vegetated and consist of fine gravel. Overbank areas

are 0: sa::: a:1d coarser gravel and have the "desert brush" type of vegetation;

"!:,. va:!'ues sho~lc be conside:-ably hi~her. ThuS "nit was taken as 0.04 for cr.a:,

nels an~ 0.08 for overbanks as a ~ini=~. and 0.08 and 0.16 respectively as a

ma~L7.~. E~d c~.Fu~ations vere ma~e ~th both sets of values.

!he gra~u~11y varied spillway disc~ar~e hydrograpbs corresponding to the ESn

and FllB were routed dov:1strea:: using the EEC-1 c:o::puter prosram. "Flood Hyc:-c-

graph Pa:k.a£E:" (Reference 4). The Modified Puls routing option using nOr.:'la1

depth storage and outflow was used. Four routing re~ches were used, each rerr~-

L-2-
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eented ~y • typical cross-section define~ by eight ground elevation points.

Although the normal depth .ssumpt1~~ is rcas~nably accurate for determining

.torage, it does not produce accurat~ d£~ths, so the water surface profiles

calculated ~y HEC-l ~re not used.

D. D6m Breach Outflows

The max~um potential for d~strea= flood ins would occur if • breach in the

dm: vere to for.:! at the maximu::l reser\oir levE-l correspDnding to the FBH,

which is the le\~l of the crest of the da~. rnc probability of this event is

extre:ely ~all, beca~se the probability of the FBH storm itself is extreceiy

snall. An ad~itional caSE considered is failure at the maximum level result

~ fr~ the PSn (i.e., the 10o-yea~ s:~~). In this case a breach ~uld h~:e

to be fo~cd by piping, because the water le~El is nearly 10 feet below the

crest of the dam. Since the reseT\'oir co~tains water only for a period of a

fe~ days, a pipi~~ failure is also e~tremely unlikely.

Guidelines o~ the size a~d rate of for:ation of a breach, Which determine the

peAK ou~flov, are limited. For this study. ass~ptions should be conservative;

therefore it is assumed that the dar. is eroded all the way down to the base,

a.~d that the ~reach formation is rapid (5 minutes). Fread (Reference 5) atates

that the average width of a ~reach in an earthfill dam ranges from 1 to 3 timeS

the height of the da=.. A conservative width of 3 times the height is chosen

for this study. For this con~itior., a~~ breach side slopes of 1:1, Fread's

~~~~~~ computer progr~ calculates a ~ax~u~ outflow of 16.455 cfs for fail

ure at the peak of the FBH storage. and 5300 cfs for the PSH case.

SCS Circular No. I (Reference 6) provides two relations for a min~T.um accept

able value of the peak discharge. The first is as follows:

Qm~~ • 1100 Br
1•35

wnere Br R Vs HwlA and

Vs • reservoir storage in acre-ft. 2015 for the FER;

Hw • depth of water at the da= in ft, 20.37 for the FBR;

A • cross-sectional area of the ~bankment. 1219 ft2

resulting in Qmax • 127,000 cfs for the FBH case. This would-require a breac~

~f aboct 450 fee: i~ wi~th. ~ot o~l~ i: su~h a breach very unlikely, ~ut
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during the time required for its formati~n. the reservoir atorage would be

de?lete~ and tbe atage dr~ down su:h that tne peak discharge would be much

less. Therefore this criterion is n~t c~~sic£re~ applicable to ;8Uch a low

d~. A, alternate criteri~n is gi~e~ a~:

o • 65 H 1.85
"""may. w

This relation gives ~ax of 17,160 cfs for the FBH case and 5280 cfs for the

PSH case. These agree very closely wi~h the results computed by the ~~~R!AK

progr~, so th~ latter ar£ used in t~is ~tudy.

E. Da~ Erea=~ r~ooc R0Uti~g

The DA:·:::~AJ: cOt:?u~er prosre: (Re:ere:lce 5) was the preferred method for cal

culatic~ of th~ dv~~stre~~ propa~ati,~ of the breach hydrograph. The progr~

scl,es the e~~a:ic~s 0: unsteady flo~ to account for the acceleration c~?onents

of the flood wave an~ th? irJlue~:e of unstea~y bac~ater con=itions. It can

treat eith£r subcri:ical or s~?ercritlc31 flow. but not a transition through

c~itic£l depth. N~r.-converge~ce prc~~e=s were experienced With the model for

both the ~?i~l~y outflow an= d~ ~rea:h hydrographs. The slope of the do~~

strea= te~rai:l is mostly in the regio~ treate~ by the mecel as supercritical

(~:er 50 feet per mile), but because of the lack of significant channels, the

actual flow is pred~inantly subcritical, as revealed by steady-flow profile

cOI::putations. l\'1J::lero-.Js atte:::Lpts to achie....e convergence by simplifying the

cross-s~cti~~ ~e~e:~;, vaTyi~g the Ma:lr.i~g coefficients, increasing the

ass~~ec iuitial flow, and L~~~sing a u~i:o~ slope were unsuccessful.

!.~. ~~. f6 (Re:ere~:e 7) pr~·ices d~ensionless solutions to d~break equa

ti~~s bas~c er. the At:-Kin hydrolo&ic mEthod and the methoc 0: characteristics.

This ar~roach has the disadvantage of only treating a single reach, by averag

i~£ the storage characteristics of all cross-sections ~thin the reach. Ho_

e\·eT. si~ce variati~ns in th~ do~stre~ topography are not drastic, T.R. 66

is a r.Jita~le alternative to the DA'~~~ program.

The a?plicatio~ 0: T.R. 66 involves first the determination of whether a cur

vilinear or triang~lar hydrograph is appropriate. Since the flow just down

.tre~ of the brea:h is subcritical. the curvilinear hydrograph applies.

Sec~n=, tr.( s:~ra~~ characteristics ~; the downstream reaches are res~lved i~t~

c-4 -
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the parameters "m" and "k" b}' the method of averages, for a range of flows

spa~nins the anticipated variati~n of the peak flow. Finally, peak flows and

ti=es of peak at selecte~ d~str£~1 Sc=tio~s are dete~1ned fr~ the provided

n~~~rart as a function of m and k. T.R. 66 presents the above technique as

a step-by-step procedure.

T. Cocputati~~ of ~ater Surfac€ Profiles and Flow Velocity

No~e ~f the routi~~ ~ethocs dis:ussed a~o,e ca~ com?Ute accurate water depths

because of the ne~essity of SL~?lifyi~ cr~ss-section data. Since the terrain

i~ quite fla~ in the direction perpen;icular t~ the fl~', accurate p~ofiles

are ~r~rtant; a one-foo~ rise in wat~r l~.el can result in the inundation of

ma~: addi~io~al acres. Therefore, water surface profiles were calculated fer

a ra~;e 0: stes:y flows usin£ the EIC-~ c~puter program (Refere~ce 8).

r~: e~=~. cf tr.~ thre: do~stre~ fl~~ pat~s, cross-se:ticns were selected at

i~:~~;a:s cf 10 t~ :0 feet of ele,ati~~. tact section was ~~tended until suf

ficie~t area wa: c~ntained betwe~r. t~e el~:ation of the ridges and the channel

bOtt~s to convEy the antici?ated fl~~s. Generally ther~ were no more than

6 feet of diffe~en:e between the high anc l~ ground elevations for most sec

tiC':.s. The lrrC-~ pre,;ra:r. vas run to co:pute pro!1les for a range of steady

floys and fo:- the lo~ (.OL. ar.d .08) an~ high (.08 and .16) Manning "n's".
Relati\'Ely 10\0,' a~eas or obvious channels wo=re designated as "channels" Y:.th

the lowe~ n ,a2ues. for the purpos: of calculati~ max~~ velocities of fl~·.

Iy?ica:ly, 25 to 50:. o! the vidth of a section was designated as "channel" and

the re$t as "ove!'b:inl~." Although the upper limits of n values (i.e., 0.08

fer cha~ne:s an: 0.16 for ~!erba~ks) see: high c~pared to n~~~l u~a;e, it

sh~~ld be notec that the flow will b~ ~,tre=ely shallow, especially in over

ba~k areas, so that relatively small roughness eleQents w~ll have a significant

effect on the flo~~. Therefore the effecti\e roughness is probably hiSher than

t~E te~rain ~~uld indicate.

A. Routing~ of Outflow Hydrograpts

r~?k ~i~char;e~ a~: the travel tL~e~ of tht peaks were dete~ined as far do\o,~

str~~ as the l~,its of the availab:e de:ailed to~ography. The HEC-l pro&rai.

t- 5 -
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was us~d for the spillway discharges, and the T.~. 66 procedure for the Idaho

Roa~ a~d Southeast Corner breaches; the res~lts are shown in Figures I, 2, and

3, Te£pectively. !he uncertainty 1ro the ~~r.~i~~ c~efficients results in s1g

ni:::~~t differe~c~~ in trav~l t~£:. Fer the ~~rp~se ~f emergency p1an~in&,

thE- &:.crter trayeJ ti:nes corresflondin; to the 10'.' "n" values should be use:!!,

E. ~ater S~r;ace Pr~:i1es and Ct.a~nel Velocities

Fr~. t":':e- peal: disc~:!!'~t' curVE'S in Figw!'~S 1. 2, and 3, f10'l.'s were inter;::o!atE'o

fer £a:~j of t~,· CT=,!"s-SE'c~iC':iS use~ i:o: the water S'.1rface profile cocputati:-:-.!',

FC'!' ~:.~~E flC'..,,~, C':.rres?::;i=i~; vater surface ele-:atiC'ns and t:lEan channel '\'e1,,

ci:i~! were int£~;:lst~~ fr·~ the da~a r!'oduce~ by the F.EC-2 runs. Th~ r~s~lts

c:re ~:'=.~:':'l i:; ~a~:£.= 1, :, an~ 3, and c~~ti!luo\.:s .-a:er surface profiles art'

p~::::~ ir. Fi~~r~~ ~. S. a~: 6. Alt!:ou;~ the peak discharges are lower when

hi~: •.~ .. values art U~E:, th~ water 1E""£~s ere hi~~er £t IUOSt locations be::ause

0: ::-.~ re:lt;ce': cC'~-..€:,·a:;cE 0: t:-l~ E-ectiC'~ (~y l:or~ t~ar. a foot in scr.ne area~).

Tr;c ~i;hE.= w:.:er le,-e1s ar~ USf:~ to deli~leate potent:lal 1.r.mdation. Fl~

ve::':i~ie! rar.;~ U7' tC' e~:>.;t 6 f~ per se:~:'lci with the low "n" values an~ 6 ft

rer H:cr.d witl'. thE hi.c~. "::'5" £01' the FE}: e\"en:s. These velocities de:- nct

rE?~:~~~: pcssib1e localizec hig~er ~elocities resulting from eddies or ~11

T~re; i~~n~atior. =ars h~:e bee~ prepared for t~e spillway and the ~ breach

lC'ca:i~~s~ base~ on the ~ro:iles sho~ i~ Figures 4, 5, and 6 (for the high

"n" Ya:'ues). So=,e e~ineering judg!te:1t vas necessary in areas where the cc=

p~tt: wate~ surface elevati~n exceede~ all ground elevations in the sele~te~

cros~-se:tions; als~ in areas where cha~nels disappearec, originated, or traveled

dia~=::ally to the flow pa:h bet~en cross-section locations. The inuncate~

a':,;~~ sho1o.~ on the r.a;'$ are dependent on the accuracy of the topogra;:-h::.

T~e=!:~re they ~11 not reflect any future changes resulting from de'\'elopwent,

co:o:s:r~ctiont or p~ssib1e changes in dra:~age patterns reS'~lting £ro= local

hea~~; rainstor=,~,

D. Other Breach Locatio:1s

It i: e\"ident f~~. th~ inun~ati('n map: for the two FEE cases that aL",'Ist a:-:y
I

c. - 6 -
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l~cation within the mapped area downstream froo the FRS could be flooded by

a breach at the peak of the FBH. For lower reservoir levels such 8S the PSH

caSE sh~wn, there would be numerous dry areas. It is not considered practical

to delineate all of these. These breach events could only occur as a result

of major rainstorms, which would cause considerable flooding in the same area

if the FRS were not in place.

t- 7 -
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TAE.i...E 1

DIS!A.'\CE Lrn: N RIGH 1';
FROH DA'j D!SC:,_;'~:E 5jAGE VE:'** DISCli.-\RGE STAGE \'£L**(M!) (cis) (ft. MSL) (it/sec) (ds) (ft. S!-IL) (it/sec)

E!'~RGC\C-~. SPILLWAY HrDROGRAPH
0.028 169:''' 1785. :!7 :!.S 1898* li86.42 1.8
0.114 1895 1779.80 4.7 1890 17BO.ICJ 3.0
0.161 18~- 1775.08 5.2 1880 1775.99 2.5
O.3ES 18E5 1757.12 5 I 1850 li5f .33 4.3....
O.~S1 lS8~:': 1737.08 4.t 1833* 1737.95 2.5
0.991 lE:5 1717.52 5.1 1780 1ill .64 4.4
1.303 1~'J ,-, 1697.27 5.3 1740 1698. 30 :L.O""-' ~

1.68: Hi0~7. 1676.61 , ,
1676* 1676.58 4.1.... ,

2. C:Srs lifS 155i.08 ", 1620 1657.67 1.1.:..-
2.430 1122* 1641. 20 4.t- 1519* 1641. 31 3.6

• 2.717 1690 1627.50 5.5 1440 1628.64 2.1
2.9£0 1670 1615.06 4.1 1340 1617 .81 5.2
3.174 1651* 1608.39 2.0 1233* 1609.30 1.3

FRErB OAR,!) H':DROGRAPB

O.CS 10600'" 1788.28 6.3 10600* 1789.61 3.9
O.l1~ 1059.5 1781.11 5.; 10590 1782.03 3.6
0.161 1059:l 1776.92 I.f. 105Sa 1777.85 4.9
0.380 10~EJ 1759.07 7.5 10510 1759.80 5.7
0.692 10520* 1738.81 E.g 10341* 1740.28 4.~

0.9?1 10':': Cl 1719.72 ~.E 10080 1720.26 6.6
1. 303 10260 1699.40 6.2 9750 1700.22 3.9
l.b8: 10085* 1677.f2 5.8 9321* 1678.22 3.5
2.098 9955 1658.74 3.2 9060 1659.6.4 1.9
2.430 98i1* 1642.77 7.8 8943* 1643.62 4.8
2.717 976Q 1629.84 4.6 8790 1630.61 2.7
.., Cjt''' 965:, 1618.95 f.':' H600 1619.55. 3.4_. , • ,j

• 3.174 951S* 1610.68 3.:- 8356* 1611.14 2.6

*Corr.puted flo~ - 0:~~rs interpolatec
**~:ean velocity in cee?er channel areas
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TABLE 3

• DAM BREACH DISCa~GE PROFILES FOR
BREACH AT SO~THL;ST CORKER OF F.R.S.

DISTANCE LO\o.' N HIGH N
FRO?-f DAM DISCHARGE STAGE VEL** DISCHARGE STAGE VEt*

(MI) (cis) (ft. MS1) (it/sec) (ds) (ft. MSL) (it/sec)

BREACH WITH PSH

0 5302* 5302*

0.123 4990 1762.48 4.1 4880 1783.18 2.7

0.303 4666* 1772.89 4.6 4400* 1773.43 3.1

0.559 4230 1758.85 6.3 3870 1759.96 3.4

0.900 3870* 1737.71 4.0 3390* 1738.00 2.9

1.231 3500* 1718.05 4.0 3075* 1718.74 2.3

1.468 3330 1704.70 6.3 2790 i704.81 4.6

1.667 3181* 1694.45 4.1 2598* 1694.98 2.1

1.809 3060 1684.40 4.8 2460 1684.44 3.9

2.036 2863* 1673.55 1.7 2280* 1673.85 1.1

• BREACH WITH FBH

0 16455* 16455*

0.123 15750 1784.05 6.2 15680 1785.17 4.2

0.303 14974* 1773.63 7.9 14892* 1774.61 4.6

0.559 14190 1759.34 4.2 13820 1760.37 2.4

0.900 13493* 1737.87 7.4 12670* 1738.99 3.7

1.231 12835* 1718.29 7.5 11683* 1720.51 3.4

1.468 12280 1706.89 7.5 11100 1706.87 7.0

1.638 12177* 1700.04 4.3 10696* 1700.75 3.5

* Computed f1o~ - others interpolated
** M.ean veloc1ty in deeper channel areas

•
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