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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.
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SECTION C - DESCRIPTION/SPECIFICATIONS/WORK STATEMENT

BULLDOG FlOODWAY/APACHE JUNCTION OUTLET

2. CLEARING AND GRUBBING

1. SCOPE

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

2. MARKING

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.

3. 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.

4. 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.

HSN 7~.o""2.1Oe7
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6. 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:

If waste materials are disposed of burying, they shall be buried a
minimum of 18 inches below the existing ground surface 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.

Bid Item 1, Clearing and Grubbing

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

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) Compensation for SUbsidiary Item, Structure Removal, will be
included in this bid item.

(1)

(2)

r"
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BULLDOG FLOODWAY/APACHE 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

Each structure unit to be removed will be marked by means of
stakes, flags, painted markers or other suitable methods.

3. REMOVAL

All structures designated in the contract for removal shall be
removed to the specified extent and depth.

4. 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 sha1l 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.

b. DISPOSAL OF REFUSE MATERIALS

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

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.

3-1



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.
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7. 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 are:

Subsidiary Item, Structure Removal

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

\

I_
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(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.

.1l&&IlL ........



I

r
Ie
f

L
r

•

CONTINUATION SHEET

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 from 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 are temporary and shall be removed
when permanent measures are installed.

••. .. .... &"'...~ ""EV. lH:
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Waterways - Waterways shall be used for the safe disposal of runoff from
fields, diversions and other structures or measures.

4. CHEMICAL POLLUTION

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 POLLUTION

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.

7.

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.

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 made subsidary. Such items, and the items to which they
are made subsidary, are identified 1n Section 8 of this specification.
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8. ITt::MS CF wuRK AND CONSTRUCTION DETAILS - Bulldog F100dway/Apache
Junction Outlet

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

,
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•
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CONTINUATION SHEET

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.

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.

2. 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.

Payment wi 11 not be made under thi s 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 all other
items necessary and incidental to completion of the work•

ITANDARD FOR" _tREV, SHI)
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3. ITEMS OF WORK AND CON~TRUCTION DETAILS - Bulldog Floodway/Apache
Junction Outlet

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

Bid Item 2, Mobilization

l
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(1) This item shall consist of the mobilization of the Contractors's
equipment and forces for construction of all work required under
this contract.

(2) Payment will be made in accordance with Section 2.

,
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BULLDOG FLOODWAY/APACHE 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 AND EQUIPMENT

t~

f-

•

The Contractor shall build and maintain such access and haul roads as
are needed, and shall furnish, operate, and maintain all 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.

3. DUST ABATEMENT AND HAUL ROAD MAINTENANCE

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, DRAINFILL, ROCKFILL

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

•

5.

6.

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.

MEASUREMENT AND 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 gallons•
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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 (F WORK AND CONSTRUCnUN DETAILS - Bulldog Floodway/Apache
Junction 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 furnisning and applying all water
necessary for performance of the work described in this contract.

(2) Measurement and payment will be in accordance with Section 6.

•
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BULLDOG FLOODWAY/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
Engineer, 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, instal" operate and maintain all drains,
sumps, pumps, casings, wel1points, 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 t~e Contractor of responsibility-for
completing the work as specified.

- - .. •• __ '.""'1 .1\.1



CONTINUATION SHEET
PAGES

L
f"

'.
[!

.~

r~

•

(11-2 )

4. DEWATERING BORROW AREAS

Unless otherwise specified in Section 8, the Contractor shall maintain
the borrow areas in drainable condition or otherwise provide 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.

s. EROSION AND POLLUTION CONTROL

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.

6. 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 access 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 and the items to
which they are made subsidiary are identified in Section 8 of this
specification •

'''10' ITANDA"D FORM .1"EV.1H~- ... --- . ......
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8. ITE'-1S OF WORK AND CONSTRUCTlOI~ DETAILS - Bulldog Floodway/Apache
Junction Uutlet

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 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 Engineer 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 ~id

Items 4 through 7. ,

ITAHDA"D FO"". (IIlEY.aH')
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BULLDOG FLOODWAY/APACHE 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.

I
L

Jr
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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

•
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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. 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.

4. 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.

7. BRACING AND SHORING•

5.

6.

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
earthfill or rockfill. 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.

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 th~ drawings •

Excavated surfaces too steep to be safe and stable if unsupported shall
be supported as necessary to safeguard the work and workers, to prevent

DARD FORM. tIilEV.IM
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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 is 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
designated borrow areas shall be as directed 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 is 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 Engineer.

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 $ubgrade for
riprap. rockfill. sand or gravel bedding or drainfil1. the voids may be
filled with material conforming to the specifications for the riprap.
rockfill, bedding or drainfil1.

aTANDARD fORM 31 ('tEV. INI.
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11. MEASUREMENT AND PAYMENT
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For items of work for which specific unit prices are established in the
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 excavation outside the
specified lines and grades directed by the Engineer to remove unsuitable
material will be included. Excavation required because unsuitable
conditions result from the Contractor's improper construction
operations, as determined by the Engineer, will not be included for
measurement and payment.

Method 1 The pay limits shall be defi ned as follows:

a. The upper limit shall be the original ground surface as it existed
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
completed excavation as authorized by the Engineer.

Method 2 The pay limits shall be defined as follows:

a. The upper limit shall be the original ground surface as it
existed prior to the start of construction operations except that
where excavation is performed within areas 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 limit shall be at the bottom surface of the proposed
structure.

c. The lateral limits shall be 18 inches outside of the outside
surfaces of the proposed structure or shall be vertical planes 18
inches outside of and parallel to the footings, whichever gives the
larger pay quantity, except as provided in d, below•

d. 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 structure.

...lOt ITAHDARD fO"M _(REV. aw
"_'ICleO .)' 050' 2



~--------------'I........a ..6. b# 66EuU'.I il'Hi <bIlI,,,uto I"Ait" j''-__ =
_ CONTINUATION IH~ET " ,,_ __ OES

J. Wsrrn'61l 6" CONTMCfoR

L

[

c
;e
I

L
U

r
,
!

21-5
e. For the purposes of the definitions in b, c, and d, above, any

specified bedding or dra;nfill 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 and 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 CF 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:
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a. Bid Item 4, Structure Excavation, Common

(1) This item shall consist of all excavation required for the
installation of the concrete lined Apache Junction Outlet
channel and Bulldog Floodway between stations 101+50 and
206+00, including side channel inlets numbers 1 through 7 and
weir inlets numbers 3 through, 9 as shown on drawings and
staked in 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 206+00
and 210+00;

b. The approach channels to side channel inlets numbers 1
through 7 and weir inlets numbers 3 through 9, as shown on
drawings and staked in the field.

(2) Suitable materials in (1) above in excess of the amount needed
to construct the required earthfill shall be stockpiled for
construction of the FRS, unless otherwise directed by the
Engineer. .

(3) Measurement and payment will be by Method 1; and will include
compensation for Subsidiary Items: Removal of Water,
Pollution Control and Spoil Disposal •
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BULLDOG FLOODWAY/APACHE JUCTION OUTLET

23. EARTHF ILL

1. SCOPE

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 Engineer.

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.

3. 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 earthfill,
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

23-1
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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 of 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.

PLACEMENT

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 incorpordted 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.

23-2
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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.

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.

b. 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.
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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.

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.

-

St ructu re

Retaining walls and counterforts
(Impact basins)

Walls backfillQd on both sides
si multaneous1y

23-4

Time Interval

14 days

7 days



e Conduits and spillway risers, east­
in-place (with inside forms in place) 7 days

Conduits and spillway risers, east-
in-place (inside forms removed) 14 days

Conduits, precast, cradled 2 days

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

[

r
Ie
i.i

n
L

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. 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 determine
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 D 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

23-5
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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 0-22l6 t D­
3017 unless otherwise specified.

MEASUREMENT AND PAYMENT

.For items of work for which specific unit prices are established in
the contract

t
the volume of each type and compaction class of

earthfi" within the specified tone boundaries and pay limits will be
measured and computed to the nearest cubic yard by the method of
average cross-sectional end areas. Unless otherwise specified t no
deduction in volume will be made for embedded conduits and
appurtenances.

The pay limits shall be as defined below t 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 only 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 2 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 4 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.

23-6
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10. ITEMS OF WORK ANO 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
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(1) This item shall consist of placing and compacting all earth
fill required adjacent to all structures as shown on the
drawings.

(2) Earthfill shall be obtained from the required excavations as
approved by the Engineer.

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

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

(5) The moisture content of the fill material at the time of
compaction shall be not less than 1% below optimum moisture
content as determined by ASTM D 2216-80 with the drying oven
controlled at 110 plus or minus 5 degrees Celsius.

(6) 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 A, ASTM D698.

(7) Measurement and payment will be by Method 4, 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 earth dikes and road ramps.

(2) Earthfill shall be obtained from the required excavations as
approved by the Engineer.

(3) The maximum rock siz~ shall be six (6) inches •

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

(5) The moisture content of the fill material at the time of
compaction shall be not less than 1% below optimum moisture
content as determined by ASTM D 2216-80 with drying oven
controlled at 110 degrees plus or minus 5 degrees Celsius.

l.
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(6) 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 A, ASTM D968.

(7) Measurement and payment will be by Method 2, 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 or stockpiling all spoil
in the spoil disposal areas, as shown on the drawings.

(2) Spoil material shall consist of. all material resulting from
the required excavations not suitable for construction of
required earthfill.

(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 finished surface shall not vary more than one-half (0.5)
foot, plus, or minus, from the average grade.

(6) Fill slopes resulting from the deposition of spoil shall not
be steeper than 2:1.

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

(8) No separate payment will be made for spoil disposal'.
Compensation f9r this work will be included in the payment
for Bid Items 4 and 5•
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BULLDOG FLOODWAY/APACHE JUNCTION OUTLET

24. DRAINF ILL

1. SCOPE

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 th~
materials to the site the Contractor shdll 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. 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.

4. PLACEMENT

Drainfill shall not be placed until the subgrade has been inspected
and approved by the Engineer. Drainfin 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 drainfill.

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 cledned of
all contaminating materials and shall be inspected and approved by
the Engineer before additional drainfill is placed.

24-1
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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.
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Structure

Retaining walls and counterforts
(impact basi ns)

Walls backfilled on both sides
simultaneously

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

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

Conduits, precast, cradled

Conduits, precast, bedded

Antiseep collars and cantilever
outlet bents backfilled on both
sides simultaneously

24-2
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Time Interval

14 days

7 days

7 days

14 days

2 days

1 day

3 days



• 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.C().1PACTION

Orainfill shall be compacted as specified in Section 9.

at

that

of a

that the entire
track of the

24-3

layer of drainfill shall be compacted by
ds by an appro ed equivalent method:

f the hauling e
by not less than

ction other than Class III compaction is speci oed
placed in trenches or other locations inaccessib to heavy
shall be compacted by means of manually controlled
or vibrating tampers or by approved equivalent methods.

~C~la~s~s~I~I~I~~~a~i~o~n .• No compaction will be requir
resulting the placing and spreading operations.

c. Controlled
surface is traver
loaded equipmen •

a. At least 2 pass
roller exerting a
inch. A pass i '~~f~~~~~

roller Ql to

b. At leas 4
crawler- pe

Class II compactio
one of the following

Each layer of drainfill shall be c
passes, over the entire surface, of a steel-dr vibrating

roller ighing not less than 5 tons and exerting a rtical
vibrating rce of not less than 20,000 pounds at ast 1200 times
per minute, 0 by an approved equivalent method.

Class A compaction. Each aye lnfill shall be compacted to a
relative density of not less than 70 percent as determined by ASTM
Method 0-2049.
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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.

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 consititute 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
sped fi cat ion.

24-4
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9. ITEMS OF WORK AND CONSTHUCTION DETAILS - Bulldog FloodwaylApache
Junction Outlet

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

(a) Bid Item 8, Transition Fill

This item consists of furnishing and installing the
Transition Fill material necessary to construct tne:

(a) Transition fill portion of the structure drain along tne
reinforced concrete channel and side channel inlets;

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

The Transition Fill material shall be well graded within the
following limits of gradation:
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(1)

(2)

Sieve Size

2"
3/4"
l/4

fllO
11'L0
l/40
ft6U
f/lOO
f/2ULJ

Percent Passing

100
90-100
60-1UU
40-100
20-7:>
0-~5

0-40
0-25
0-5

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

(4) No compaction is required beyond that resulting from the
placing and spreading oerations.
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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,

The drainfill material shall be well graded within the
following limits of gradation:

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

L
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(2)

Sieve Size

3/4"
1/2 "
3/8"
114
/FlLJ
il20 '

Percent Passing

IOU
1.0-100

4~~~ Y
0-5

(3)

(4)

The drainfill material shall contain sufficient moisture to
permit placing wittl minimum segregation.

No compaction is requirea beyond that resulting form tne
placin~ and spreading operations.
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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.
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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.

A~~regates shall conform to the requirements of Material Specification
5 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 5.0 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 sp~cifical'y designated in the
drawings or specifications. .

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

WaterstoEs shall conform to the requirements of Material Specifications
537 and 38 for the specified kinds.
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Curing compound shall conform to the requirements of Material
Specification 534.

3. CLASSES OF CONCRETE

The air content (by volume) of the concrete at the time of placement
shall be:

Concrete shall be classified according to the required compressive
strength. The strength of the concrete at 28 days shall equal or exceed
the Minimum Compressive Strength at 28 days tabulated below for the
class of concrete specified.

t
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4.

Class of Concrete
5000
4000
3000
2500

AIR CONTENT AND CONSISTENCY

Maximum Size Aggregate

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

Minimum
Compressive Strength
at 28 days (psi)

5000
4000
3000
2500

Air Content (%)

6 to 9
5 to 8
4 to 7

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.)
Calums, light beams, thin slabs, thin

walls (12 in. or less)

Slump (inches)

2 t 1/2
3 i 1/2

• t 1

STANDARD '0"". (REV. aN:
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5. 0 E51 GN 0F THE CON eRE TE MI X

The Contractor will be responsible for the design of the concrete mixtures. At
least 5 days prior to any place ment of concrete he shall furnish the Contracting
Officer a state ment of the materials and mix proportions (including ad mixtures, if
any) he intends to use for each specified class of concrete. The statement shall
include evidence satisfactory to the Engineer that the materials and proportions
selected will produce concrete of the quality, consistency and strength specified.

The materials and proportions so stated shall constitute the "job mix". After a jot>
mix has been designated, neither the source, character or grading of the
aggregates nor the type or brand or quantity of cern ent or ad mixture shall be
changed without prior notice to the Engineer and establishment of a new job mix
supported by evidence, as required for the initial job mix, that the proposed new
materials and mix proportions will produce concrete of the quality, consistency,
and strength specified.

When specified, a water-reducing, set-retarding admixture shall be used. When
conditions are such that the tern perature of the concrete at the ti me of place ment
is consistently above 75°F, a water-reducing ,set retarding admixture may be
used, at the option of the Contractor. The cement content shall be the sa me as
that required in the mix without the ad mixture.

The use of calciu m chloride or other accelerators or antifreeze com pounds will not
be allowed.

When it is anticipated that a water-reducing, set-retarding ad mixture will be used,
the Contractor shall furnish to the Engineer a sam ple ofthe ad mixt~re 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 requirements of
Material Specification 533, Section 4.

Before placing concrete containing a water-reducing, set retarding ad mixture, the
Contractor shall furnish test results to the Engineer showing that its perform ance
in the job mix meets the require ments of MateMal Specification 533, Section 4.

When specified, mixes that include fly ash as a partial substitution for portland
cement shall be based on absolute volume with a maximum substitution of 20
percent.
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6. INS PECTI NG AND TESTI NG
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7.

The following tests will be performed by the methods indicated:

Method
Test (AST M) Designation)

Sa mpling cC 117423t_//
Slump Test
Air Content C 231l.!or C 7131/
Compression Test Specimens C 31i/pr C 42
Compressive Strength C 39?fC 42 or C 684 '(./
Unit Weight C 138

liTest of 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.

_21 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 specimens, except that if one specimen in the test shows
manifest evidence of improper sampling, molding or testing, it shall be discarded
and the strengths of the re maining 2 speci mens shall be averaged. Should more
than one specim ent representing a test show such defects, the entire test shall be
discarded.

The Engineer shall have free entry to the plant and equipment 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 conducted so as not to interfere unnecessan1y with the
manufacture and delivery of the concrete.

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 vlriouS sizes will not
become intermixed before proportioning. Methods of handling and transporting

ITAHDA"D FO".... (uv. aM
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Except as otherwise provided in Section 8. cement and aggregates shall be
measured as foll0 ws:

Measuring tanks for mixing water shall be of adequate capacity to furnish the
maximum amount of mixing water required per batch and shall be equipped with
outside taps and valves to provide for checking their calibration unless other means
are provided for readily and accurately determining the amount of water in the
tank.

aggregates shall be such as to avoid conta mination. excessive breakage.
segregation or degradation. or intermingling of various sizes.

Scales for weighing aggregates and ce ment shall be bea mtype or springless dial
type. They shall be accurate within 1percent under operating conditions. All
exposed fulcru ms. clevises and si milar working parts of scales shall be kept clean.

The quantities of cement and aggregates in each batch of concrete. as indicated by
the scales. shall be within the fol10 wing percentage of the required batch weights:

Cement shall be measured by weight or in bags of 941bs. each. When cement is
measured by weight. it shall be weighed on a scale separate from that used for
other materials. and in a hopper entirely free and independent of the hopper used
for weighing the aggregates. When ce ment 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.

plus or minus 1.0 percent
plus or minus 2.0 percent

Cement
Aggregates

,
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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 ad mixtures. The added water shall be measured by weight or volu me to an
accuracy 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 adm'ixtures by
weight Dr volume. within a l~mit of accuracy of 3 pertent.

I'TANDARD FO"M • l"EV. IHS
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8. MIX ERSAN 0 MI XI NG

Mixers and mixing shall be in accordance with recom mended standards set forth in
ACI 304, so me specific interpretations of which are stated belo w.

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 shpll be
operated in accordance with these recom mendations.

Concrete shall be uniform and thoroughly mixed when delivered to the forms.
Variations in slu mp of more than 1inch within a batch will be considered evidence
of inadequate mixing and shall be corrected by changing batching procedures,
increasing mixing time, changing mixers or other means. Mixing time shall be
within the 1i mits specified belo w unless the Contractor de monstrates by mixer
perform ance tests that adequate uniformity 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 maximum water-cement ratio has been incorporated in
the batch, water to com pensate for up to l-inch loss in slu mp may be added, up to
the design maximum water cement ratio. Withholding some of the mixing water
until the concrete arrives on
the job, then adding the re maining water and turning the mixer 30 revolutions at
mixing speed may overcome transporting conditions. When loss of slu mp or
work.abi1ity cannot be offset by these measures, complete mixing shall be
perfor med on the job using centrally dry batched materials, 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, the time of mixing after all cement and
aggregates are in the mixer dru mshall be not less than 1-1/2 minutes. The batch
shall be so charged into the mixer that some water w'ill 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, the require ments below for truck mixers and truck- mixed
concrete shall apply
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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 MSpecification C 685 and shall be dem onstrated prior to
placement of concrete, by tests with the job mix, to produce concrete meeting the
specififed proportioning and uniformity requirem ents. Concrete made by this
method shall be produced, inspected, and certified in conform ance with Sections 6,
7, 8, 13, and 14 of AST MSpecification C 685.

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

a. Truck-mixed concrete-Mixed completely in a truck mixer.

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

c. Central- mixed concrete.-C om pletely in a stationary mixer and the mixed
concete transported to the point of delivery in a truck agitator or in a truck
mixer operating at agitating speed or in nonagitating equip ment. .

Truck mixers and agitators shall be equipped with revolution counters by which the
nu mber of revolutions of the dru m or blades may be readily verified.

When ready-mixed concrete is furnished, the Contractor shall furnish the Engineer
a state ment-of-delivery ticket showing the time of loading, the revolution 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
maximum capacity, the number of revolutions of the drum 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 SO. Mixing in excess of 100 revolutions shall be at the
speed designated by the manufacturer of the equip ment 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
diJring or im mediately after charging, a portion of the mixing water shall be added
ahead of, or with, the other ingrp.dients•

Shrink-mixed concrete. When concrete is partially mixed at a central plant and
the mixing is completed in a truck mber, the mixing t;me 1n the central plant
mixer shall be the minimum required to intermingle the ingredients and shall be
not less than 30 seconds. The mixing shall be completed in a truck mber and the
nu mber of revolutions of the dru m or blades at mixing speed shall be not less than
SO 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.
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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 nonagitating equipment to transport concrete to the site of the work
will be permitted only if the consistency and uniformity of the concrete as
discharged at the point of delivery meet the requirm ents of this specification.
Sodies of nonagitating hauling equip ment 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 fro m rain. and fro m more than 20 minutes exposure to
the sun when the air te mperature is above 75Cf.

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 di mensions and contours. Form surfaces shall be smooth and free
from holes, dents. sags or other irregularities. Forms shall be coated with a
nonstaining form oil before being set into place.

Metal ties or anchorages within the form s shall be equipped with cones. she-bolts
or other devices that permit their rem oval 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.

A11 edges that will be exposed shall be cha mfered, unless finished with molding
tools as specified in Section 20.

10. 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 011. mortar. or other harmful
substances or coatings. Any 011 on the reinforcing steel or other surfaces required
to be bonded to the concrete shall be rem oved.

Rock surfaces shall be cleaned by air-water cutting. wet sand blasting or wire
brush scrubbing. as necessary. afld shall be wetted immediately prior to placement
of concrete. Earth surfaces shall be firm and damp. Placement of concrete on
mud, dried earth. uncom pacated fill or frozen subgrade will not be permitted. All
ice. snow and frost shall be removed and the tem perature of all surfaces to be in
contact with the new concrete shall be no colder than 40CF •

ITANDARD FO"... ,. (REV. lW,...lO.

Ite ms to be em bedded in the concrete shall be positioned accurately and anchored
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Weepholes in walls or sl abs shall be form ed with nonferrous materials.

11. CONVEYING

L
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Concrete shall be delivered to the site and discharged into the form s within 1-1/2
hours after the introduction of the ce ment to the aggregates. In hot weather or
under conditions contributing to quick stiffening of the concrete. or when the
te mperature of the concrete is 8SCf or above. the ti me bet ween the introdu ction of
the ce ment to the aggregates and discharge shall not exceed 4S 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
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. PLACING

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

The Contractor shan have all equip ment and materials required for curing
available at the site ready for use before placem ent 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 time he intends to
place concrete. Such notice shall be far enough in advance to give the Engineer
adequate time to inspect the subgrade. forms, steel reinforcement and other
preparations for co mpliance with specifications.
Other preparations include but are not limited to the concrete batching plant,
mixing and delivery equipment and system, placing and finishing equipment and
syste m, schedule of work, work force and heating or cooling facilities as
applicable. A11 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 items in a manner to prevent segregation of
Iggreyates or e~cessive laitance. The depositing of concrete shall be regulated so
that the concrete can be consolidated with a minimum of lateral movement.

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

REV.1H
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13. LAY ERS

Unless otherwise specified, slab concrete shall be placed to design thickness in one
continuous layer. Form ed concrete shall be placed in horizontal layers not more
than 20 inches thick. Hoppers and chutes, pipes or "elephant 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 enough rate to prevent the form ation of
"cold joints". If the surface of a layer of concrete in place sets to the degree that
it will not flow and merge with the succeeding layer when vibrated, the Contractor
shan discontinue placing concrete and shall make a construction joint according to
the procedure specified in Section 15.

If placing is discontinued when an incomplete layer is in place, the unfinished end
of the layer shall be form ed by a vertical bulkhead.

14. CONSOLIDATING

Unless otherwise specified, concrete shall be consolidated with internal type
mec hanical vibrators capable of trans mitting 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
flush to the surface.

The Contractor shall provide a sufficient nu mber of vibrators to properly
consolidate the concrete im mediately after it is placed in the work. Vibration shall
be applied to the freshly deposited concrete by slowly inserting and re moving 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 r!inforcement steel or the forms nor
to concrete that has hardened to the degree that it does not becom e plastic when
vibrated•

The use of vibrators to transport concrete in the forms or conveying equip ment
will not be permitted.
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Vibration shan be supple mented by spading and hand ta mping as necessary to insure
smooth and dense concrete along form surfaces. in corners and around embedded
ite ms.

CONSTRUCTION JOINTS
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Construction joints shall be made at the locations shown on the drawings. If
construction joints are needed which are not shown on the drawings. they shan 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
thickness on either side of the joint is not less than 6 inches.

In walls and colu mns as each lift is co mpleted. 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 actiacent 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 forms shall be retightened. New
concrete shall not be placed until the hardened concrete has cured at least 12
hours.

Surfaces of construction joints shall be cleaned of all unsatisfactory concrete.
laitance. coatings. stains or debMs 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 from 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 re move 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 priOi to placement of new
concrete. The new concrete shall be placed directly on the cleaned and washed
surface•

16. £ XPANSIO NAN 0 CON TRAe TlO N JOIN T5

Expansion and contraction joints shan be made only at locations shown on the
dra wings.

R". tRE.... 1M
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Exposed concrete edges at expansion and contraction joints shall be carefully
tooled or cha mfered. 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.

When open joints or weakened plane "du mmy" joints are specified. the joints shall
be constructed by the insertion and subsequent re moval of a wood striP. metal
plate or other suitable te mplate in such a manner that the corners of the concrete
will not be chipped or broken. The edges of the concrete at the joints shall be
finished with an edging tool prior to re moval of the joint strips.

Preformed 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. REM 0 VAl 0F FOR MS

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 damage
to the concrete. Supports shall be removed in a manner that will permit the
concrete to take the stresses due to its own weight uniformly and gradually.

Forms shall not be removed sooner than the following minimum times after the
concrete is placed. These periods represent the cumulative number of days and
fractions of days, not necessarily consecutive, dUring which the te mperature of the
air actiacent to the concrete is above soar.

•

Element

Bea ms, arches - supporting forms and shoring

Conduits, deck slabs - supporting (inside) form s
and shoring

Conduits (outside forms), sides of beams, small
structures

Columns, walls, spillway riser - with side or
vertical load

Time-
14 days

7 d3YS

24 hours

7 days

STANDARD FORM _llltEV, 1001
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Concrete supporting myre than 30 feet of
wall in place above itJ

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

Concrete supporting not .m ore than 20 feet of
wall in place above it_lI

7 days

3 days

24 hours
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.!J Age of stripped concrete shall be at leat 7 days before any load is applied other
than the weight of the colu mn or wall, forms and scaffolds for succeeding lifts.

19. FINISHING FORMED SURFACES

A11 concrete surfaces shall be true and even, and shall be free fro m open or rough
spaces, depressions or projections.

1m mediately after the removal of forms:

A11 bulges, fins, form marks or other irregularities which in the judgment 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 below
the surface of the concrete. The cavities produced by form ties and all other holes
of si milar size and depth shall be thoroughly cleaned and, after the interior
surfaces have been kept continuously wet for at least 3 hours, shall be carefully
packed with a dry patching mortar mixed not richer than 1 part cement 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
perfor med as required to insure the proper consistency.

Holes left by form bolts or straps which pass through the wall shall be filled solid
with mortar.

Patching mortar shall be thoroughly compacted into place to form a dense, well­
bonded unit, and the in-place mortar shall be sound and free from shrinkage cracks.

A11 repaired areas shall be cured as specified in Section 21.

•
20. FINISHING UNFORMED SURFACES

All exposed surfaces of the concrete shall be accurate1,) screeded to grade and
then float finished•
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After placing and consolidating the concrete, all exposed surfaces shall be
accurately struck off to grade. Following strike-off, the surfaces shall be
i mmediately smoothed by darbying or bull floating before any free water has bled
to the surface. The concrete will then be allowed 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 on1y about 1/4 inch (6 mm) indentation. At this ti me all
joints and edges that wm 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 mplete, all exposed surfaces shall be floated with wood or magnesiu mfloats.
The floating should work the concrete no more than necessary to rem ove screed,
edger and jointer marks and produce a com pact surface, uniform in texture.

Joints and edges on unformed surfaces shall be chamfered or finished with molding
tools.

21. CURIN G

Concrete shall be cured in accordance with the recom mended practice of ACl 308,
of which so me specific interpretations are set forth be10 w.

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

Moisture can be maintained by sprinkling, flooding or fog spraying or by covering
with continuously moistened canvas, cloth mats, stra w, sand or an approved
material. Water and/or covering shall be applied in such a way that the concrete
surface is not eroded or otherwise da maged.

Curing co mpound may be used for exposed surfaces or form ed surfaces after
patching and repair have been completed. Unless otherwise specified, the curing
compound shall be white pigmented and conform to ASTM C 309 Type 2, Class A or
B. Jf surface coatings are to be applied to concrete where curing com pound is
used, Type 2, Class 8 shall be used and allowed to age a minimum of 30 days prior
to the application of the coating. Clear curing compound (Type 1) or clear with
fugitive dye (Type 10) may only be used when specified in Section 26•

Curing compound 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 I uniform continuous, adherent film that
shall not check, crack or peel and shall be free from pinholes or other
imperfections.
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A11 surfaces covered with curing com pound shall be continuously protected from
da mage to the protective fil m during the required curing period.

Surfaces subjected to heavy rainfall or running water within 3 hours after the
co mpound has been applied. or surfaces da maged by subsequent construction
operations during the curing period shall be resprayed in the sa me manner as for
the original application.

Unless otherwise specified in Section 26. curing compound 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. REMOVAL OR REPAIR

When concrete is honeyco mbed. da maged or otherwise defective. the Contractor
shall remove and replace the structure or structural member containing the
defective concrete. or correct or repair the defective parts. The Engineer will
determine the required extent of removal. replacement 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 complete removal of defective work if
the co mpleted repair does not produce concrete of the required quality and
appearance.

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

Repair of formed surfaces shall be started within 24 hours after removal of the
forms.

• 23.

Except as otherwise approved by the Engineer. the appropriate methods described
in Chapter VII of the Concrete Manual. Bureau of Recla mation. U.S. 0epart 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
com pounds shall be used in accordance with the manufacturer's recom mendations.

Cunng as specified in Section 21 shall be applied to repaired areas i mmediately
after the repairs are co mpleted. -

CONCRETING IN COLD WEATHER

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 below.

" .. ,. i"tV. aM:
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When the atmospheric temperature may be expected to drop below 40CF at
the ti me concrete is delivered to the work site, during placement, or at any time
during the curing period, the following provisions also shall apply:

a. The temperature of the concrete at time of placing shall not be less than
50CF nor more than 90lf. The temperature of neither aggregates nor mixing
water shall be more than 140Cf just pMor to mixing with the cement.

b. When the daily mini mum tem perature is less than 400F. concrete structures
shall be insulated or housed and heated after placement. The temperature of
the concrete and air adjacent to the concrete shall be maintained at not less
than 50lf nor more than 90lf 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 com pound as specified in Section 21 or is covered tightly
with an approved impervious mateMal.

24. CONCRETING IN HOT WEATHER

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

Forthe 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 abnorm al
properties.

When cli matic or other conditions are such that the te mperature of the concrete
may reasonably be expected to exceed 90CF at the ti me of deli very at the work
site, during placement, or during the first 24 hours after placement, the following
provisions shall apply;

a. The Contractor shall mainUin the te mperature of the concrete below gOlf
during mixing, conveying, and placing.

The concrete shall be placed in the work im mediately after m;xing. Truck
mixing shall be delayed until only time enough remains to accomplish 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 ti me between
placement and finishing. and after finishing.
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d. Finishing of sl abs and other exposed surfaces shall be started as soon as the
condition of the concrete allows and shall be completed without delay. The
subgrade shall be prewetted or sealed with a vapor barrier and either wet
cure or a white pig mented curing co mpound AST M C309 Type 2 applied
prom ptly 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 re moval) or until
curing compound is applied as specified in subsection g, below.

f. Concrete surfaces, especially flatwork 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 compound as specified in (g) below is applied:

g. Moist curing may be discontinued before the end of the curing period if white
pigmented curing compound is applied immediately, following the procedures
specified in Section 21.

h. In extre'm e conditions it may be necessary to 0) restrict placem ent 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 improve, and (4) remove forms,repair, patch and
reapply wet curing by small areas at a time.

25. MEASUREMENT AND PAYMENT

For items of work for which specific unit prices are established in the contract,
concrete will be measured to the neat lines or pay li mits sho wn on the dra wings,
and the volu me 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 embedded ite mthat is less than five cubic feet in vol ume. Where
.concrete is placed against the sides or bottom of an excavation without intervening
for ms, drainfill, or bedding, the volu me of concrete required to fill voids resulting
from over excavation outside the neat lines or pay limits will be included in the
measure ment for pay ment where such over excavation is directed by the Engineer
to re move unsuitable foundation material; but only to the extent that the
unsuitable condition is not a result of the Contractor's improper construction
operatiofls, as determined by the Engineer.

Pay ment for each ite m of concrete will be made at the contract unit price for that
item. The payment for concrete will constitute full compensation for all labor,
mateMals, equip ment, transportation, tools, form s, falsew ork, bracing and all other
items necessary and incidental to completion of the concrete work, such as joint
fillers, waterstops, dowels or dowel asse mblies and shear plates, but not including
reinforcing steel or other items listed for payment elsewhere in the contract.
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Measure ment and pay ment for furnishing and placing reinforcing steel will be made
as specified in Construction Specification 34.

Com pensation for any ite m of work described in the contract but not listed in the
bid schedule will be included in the pay ment for the ite m of work to which it is
made subsidiary. Such items and the items to which they are made subsidiary are
identified in Section 26 of this specification.
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26. ITEMS OF WORK AI'll) CONSTRUCTION DETAILS - Bulldog Floodway/Apacrle
Junction Uutlet

(a) Bid Item 10, Concrete, Class 40UO

(l) 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 2b(b).

(2) Concrete shall be Class 4000 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 0-1751
and shall be Type I.

(D) ~laterstops shall be Class II, Type B or 0, size designation
20 with a center bulo diameter of not less than two inches.

(7) Joint seallng compound shall be Type II, Class A, conforming
to Material Specification 536 and Federal Specification
TT-S-227.

(8) Curing compound shall meet the requirements of ASTM C309-81
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.

(9) 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' Miami Buff
additive or similar quality products produced by Colorful
Admixtures or L.M. Scofield. The Contractor shall construct
an unexposed footing or a sample slao 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 (ngineer prior to full production.

........,_ ...... ITANO."O PO"". ('lEY. aNa)
Prec,'''' " .'""" u.su
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b.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; and sag weights.
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(2) Concrete shall be Class 2500 as described in Section 3.

(3) Cement shall be Type II of 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 250U.
Compensation for this item will be included in Bid Items 15
and 16.
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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.
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2. 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.

3. ,BAR SCHEDULE, LISTS AND DIAGRAMS

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.

e
5. SPLICING BAR REINFORCEMENT

Splices of reinforcement shall be made only at locations shown on the
drawings and provided by the steel schedule. Placement of bars at the
lap splice locations shown, when not in contact, shall not be farther
apart than one-fifth the shown lap length and in any clse no greater
than 6 inches.

...... I'TANDARD FORM. (REV. sOot:
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6. SPLICING WELDED WIRE FABRIC

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

a. Adjacent sections shall be spliced end to end (longitudinal lap) by
overlapping a minimum of one full m'iSll plun 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.

7. 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.
Met a1 cha i rs and spacers not fu lly covered by a protect i ve coat i ng 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-shaped 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, concret~ shall not be placed until the reinforcement has
been inspected and approved by the Engineer.
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8. STORAGE

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.
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9. 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, cutting,
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 •
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TABLE 34-1. STANDARD REINFORCING BARS

MOD

I

[

f~

I.
t.
C
f

•

Bar Size No.

3

4

5

6

7

8

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 1

Style Designation Wei ght, lb. PerBy Steel Wire Gauge By W-Number 100 Sq. Ft.
6 x 6 - 10 x 10 6 x 6 - WI.4 x Wl.4 21t 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 x6-4x4 6 x 6 - W4.0 x W4.0 58

r- 4 x 4 - 10 x 10 4 x 4 - W1.4 x W1.4 31

Ie 4 x 4 - 8 x 8 4 x 4 - W2.1 x W2.1 44
4 x 4 - 6 x 6 4 x 4 - W2.9 x W2.9 62

1 4 x 4 - 4 x 4 4 x 4 - W4.0 x W4.0 85L
24 x 12 - B x 12 4 x 12 - W2.l x WO.9 25[ 24 x 12 - 7 x 11 4 x 12 - W2.5 x W1.1 31

r

1Style 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.

•



(a) Ttle Bulldog Floodway

(b) The Apache Junction Outlet Channel

(c) Side Channel Inlets

(d) All appurtenant structure

(2) All steel bars shall be Grade 40 or 60.
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10. ITEMS CF WORK AND (;UNSTRUC IIUN IJETAILS - Bulldog Floodway/ Apache
Junction outlet

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

a. Bid Item 11, Steel Heinforcment

(1) This i tern consists of furnishing and installing all steel
reinforcement requried in the construction of:
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BULLDOG FLOODWAY/APACHE JUNCTION OUTLET

61. LOOSE ROCK RIPRAP

1. SCOPE

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.
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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. SUBGRADE 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.

61-1
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4. EQUIPMENT-PLACED ROCK RIPRAP

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.

5. 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
1aid on edge.

6. 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
wi ndrows.

7. TEST! NG

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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8. MEASUREMENT AND PAYMENT

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. 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.

wi 11 be made a
will be

materials, equipment a
completion of the ripra •

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
specification.

61-3
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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:

Bid Item 12, 24-inch Loose Rock Hiprap

(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 equipment placed.

(5) Payment for drainfill and transition fill material, where called
for under the loose rock riprap , is made under the "Drainfill
Specification", ~onstruction Specification 24.

.IIAAIIL_ .......
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BULLDOG FLOODWAY/APACHE JUNCTION OUTLET

62. GROUTED ROCK RIPRAP

SCOPE

The work shall consist of furnishing. transporting. and placing rock
. and concrete grout in the construction of grouted rock riprap
sections.

[

['

re
L
L
r

•

2. MATERIALS

Rock for grouted rock riprap shall conform to the requirements of
Material Specification 523, or if so specified shall be obtained from
des i gnated sources. It sha 11 be free from di rt, 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, pozzo1ans 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.
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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.

Water shall be clean and free from injurious amounts of oils, acid,
alkali, organic matter or other deleterious substances.

Air-entraining admi~tures shall conform to the requirements of
Material Specifica~ion b32.

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. 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.

5. 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.

62-2
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7. HANDLING AND MEASUREMENT OF MATERIAL

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.

8. 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.

62-3
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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 6r hauling or after
arrival at the d~livery point.

CONVEYING AND PLACING

The grout mix shall be delivered to the site and placed within 1-1/£
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 4~ 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.

urout mix shall not be dropped more than ~ 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
thdt 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
reb roomed to eliminate runs and to fill voids caused by sloughing.

62-4
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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 injurious
action by the sun, rain, flowing water and mechanical injury.

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 mlnlmum 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.

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 1/2. The volume of each batch will be
determined by the methods prescribed in ASTM Designation C 138.
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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 delivered
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.

12. 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.

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 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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CONTINUATION SHEET

(62-7)

13. ITEMS OF WORK AND CONSTRUCTION DETAILS - Bulldog Floodway/Apacne
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
l~ inches in diameter, a minimum of 15 percent by weight than
20 inches, and a maximum of 15 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 proportioning the grout mix. The grout
shall consist of Portland Cement, fine and corse aggregate,
water,and an air entraining agent. The cement content shall
be ;-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 eartn tones at the site and can be
produced using Davis Colors' Miami Buff 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 •

(7) Grout shall be placed such that a smooth surface is not
created. Rock edges shall protrude 2 to 4 inches above the
grout surface upon completion of the grouting process.
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(8) Payment for drainfill and transition fill material where

called for under the grouted rOCK riprap is made under tne
"Drainfill Specification", Construction Specification ~4.
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b. Bid Item 14, 12-inch Grouted RocK Riprap

(1) Tnis item consists of furnishing and placing l2-inch grouted
rocK riprap, including the cement grout, at the locations
shown on tne drawings.

(2) The riprap shall be graded from 1 inch to 12 inches in
diameter with: a minimum of 50 percent by weight greater
than 6 inches in diameter, a minimum of l~ percent by weiyht
greater than 9 inches in diameter, and a maximum of 15
percent by weight less than 3 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 proportioning the mix. The grout shall
consist of Portland cement, fine ana coarse ag~regate, water
and an air entraining agent. The cement content shall be
~ 1/2 bags per ~ubic yard of concrete. The maxmium nominal
size of coarse aggregate shall be 3/4 inch. The slump shall
be within tne range of 6 to 10 inches. The air content (oy
volume) of the grout mixture at the time of placement shall
be five (5) to seven (7) percent. At least five (~) days
prior to placement of the grout, the Contractor shall furnish
the Engineer with a statement of the mix proportions for
approval.

(~) Cement shall be Type II or Type IIA.

e

(6) The grout mix shall be integrally colorea. The color grout
shall blend with the natural earth tones at the site and can
be produced using Davis Colors' Miami t3uff adaitive or
similar quality products produced by Colorful Admixtures or
L.M. Scofield. The color tone of the goruted mix shall be
approved by the Engineer prior to full production.

(7) Grout shall be placea such that a smooth surface. is not
created. Rock edges shall protrude 2 to 4 inches above the
grout surface. upon completion of the grouting process.

(8) Payment for drainfill and transition fill material where
called for under the grouted rock riprap 1s made under the
"Drainfill Specification", Construction Specification 24.
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•• BULLDOG FLOODWAY/APACHE JUNCTION OUTLET

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.
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Type 2 paint shall conform to the requirements to Federal
Specification TT-P-86, Type II or Type III, Red Lead Base
Pa i 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.

lYpe b paint shall be prepared by mixing aluminum paste
conforming to the requirements of Federal Specification TT-P­
32U, Type II, Class 2 with phenolic resin spar varnish
conforming to the requirements of Federal Specification TT-V­
119 at the rate Qf ~o gbunds of aluminum paste per gallon of
varnish. The ~aints shall be mixed at the time of use.

Type 6 paint shall be prepared by mixing aluminum paste
conforming to Federal Specification TT-P-32U, Type II, Class
2 with mixing varnish conforming to the requirements of
Federal Specification TT-V-~I, 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-641, Type I or Type II, Zinc Dust-Zinc
Oxi de Primer.

Type 10 pai nt shall conform to the requi rements of Federa"
Specification TT-P-64I, 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
spirits as necessary for proper application but the amount of
thinner used shall not exceed one pint per gallon of paint.
Uther 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 shal I 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 b 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.

........--_.•
82-2

(
\
\

'.

',,-"'------------- ~ .-;...



L
[

[1

Ie
L
c
[

, I
l

,e

Method 2 surfdce 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 ailute acid solution.
The surface shall be thoroughly wetted with a dilute
(about 5 percent strength) phosphoric acid solution.
After the acid has dried, the 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.

Tne 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.lb 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.

82-3
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4. PAINT SYSTEMS

For the purposes of this specification. systems of preparing
and painting metalwork will be designated as defin~d 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 b point.

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 D 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.

82-4
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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.

APPLICATIUN 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 accessiDle only to spray equipment,
initial priming coats shall be applied by brush. All other
cOnts 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 required 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 6U 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
gd110n of 1B 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.

ATMuSPHERIC CONDITIONS

Paint shall not be applied with the temperature of the item
to be painted or if the surrounding air is less than buoF.
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.
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7. TESTS

Acceptance of dry pai nt fi 1m thi ckness for Pai nt Systems A,
H, and I wi 11 be based on the measurement of paint film
thickness by means of an E1cometer or other suitable dry film
thickness gauge.

8. PAYMENT

For items of work for which specific lump sum prices are
established in the contract, payment for painting metalwork
will be at the contract lump sum price. Such payment will
consititute full compensation for furnishing, preparing and
applying all materials and for the cleaning, painting and
coating of metal work including labor, tools, equipment and
all other items necesary and incidental to the completion of
the work.

82-6
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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
Junction Outlet

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

Sudsidiary Item, Cleaning and Painting
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(1) This item shall consist of cleaning and painting the
identification sign.

(2) Paint System E (except that Type 4 paint shall be used in place
of Type 1 paint for the priming coat) shall be used. The two
coats of paint shall be white and the letters painted with a dark
green enamel.

(3) No separate payment will be make for Cleaning and Painting.
compensation will be included in Bid Item 17.
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BULLDOG FLOODWAY/APACHE JUNCTION OUTLET

91. CHAIN-LINK FENCE

SCOPE

The work shall consist of furnishing and installing chain link
fencing complete with all posts. braces. gates and all other
appurtenances.
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2. MATERIALS

Chain-link fence fabric. fence posts. top rails. braces. gates and
accessories shall conform to the requirements of Federal
Specification R~-F-191. Types. classes. and materials shall be as
follows except asot herwi se specified.

Fabric: Type I. 2-inch mesh. 9-gage. minimum weight of zinc
coating - 1.8 ounces per square foot.

Posts: Type I. Class 1. zinc-coated

Top Rails: Type II. Class I, zinc-coated

Braces: Zinc-coated steel

Gates: Type I, zinc-coated steel

3. INSTALLING FENCE POSTS

Unless otherwise specified, line posts shall be placed at
intervals of 10 feet measured from center to center of adjacent
post. In determining the post spacing, measurement will be made
parallel with the ground surface.

Posts will be set in concrete backfill in the manner shown on the
drawings.

Posts set in the tops of concrete walls shall be grouted into
performed holes to a depth of 12 inches.

All corner posts, end posts, gate posts, and pull posts shall be
embedded, braced and trussed as shown on the drawings.

91-1
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4. INSTALLING WIRE FABRIC

Fencing fabric shall not be stretched until at least 4 days after
the posts are grouted into walls or 14 days after the posts are
set in the concrete backfill.

Fencing shall be installed on the side of the posts designated on
the drawings.

The fabric shall be stretched taut and securely fastened, by means
of tie clips, to the posts at intervals not exceeding 15 inches
and to the top rai Is or tension wires at intervals not exceeding 2
feet. Care shall be taken to equalize the tension on each side of
each post.

Barbed wire shall be installed as shown on the drawings and shall
be pulled taut and fastened to each post with tie wires or metal
tie clips.
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b. MEASUREMENT AND PAYMENT

Measurement and payment will be as specified in Section 6.
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6. ITEMS OF WORK AND cm~STRUCTION DETAILS - Bulldog Floodway/Apacne
Junction Outlet

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

Bid Item 15, Chain Link Fence

(1) This item consists of furnishing and installing the chain link
fence at Ule locations shown on the drawings.

(2) The fence shall be chain link, 9 guage, Type I, Grade A, with
tow-inch mesh and a nominal height of 4 feet.

(3) In Section 5, Measurement and Payment, the work will not be
measured, payment will oe lump sum and shall include all labor,
materials and equipment, incidental to completion of the work.
Payment will include compensation for Subsidiary Item, Concrete,
Class 2"OU.



• BULLDOG FLOODWAY/APACHE JUNCTION OUTLET

92. FARM FJELD FENCES

1. SCOPE

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 b9l. All wooden posts shall be of the
same species.

L
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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 changes lb degrees or
more.

b. END PANELS

End panels shall be built at gates and fence ends.

92-1



'. 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 66U
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

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 staples. Woven wire fencing shall be attached at
alternate horizontal strands. Each strand of barbed wire
shall be attdched 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 manufacturer's special wire fasteners.

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

r··~

I
L

{ . The fencing shall be stretched end attached to posts as follows:
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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 shdll be

•
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8.

tightly wound and closely spaced. Splices made with splice
sle~ves shall have a tensile strength no less than 80 percent
of the strength of the wire.

STAYS

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

L
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Y. CR0SSINGS AT DEPRESSIUNS 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 th~
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 CF WORK AND ClJ'JSTRUCTION DETAILS - Bulldog F100dway/Apache
Junction Outlet

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

a. Bid Item 16, Fence

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

(2) The barbed wire shall be Type I, with tWQ strands of 12 1/2
gauge line wires and 14 gauge barbs spaced on approximately
5-inch centers in accordance witn 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 drawings. Line posts shall be Type 1, Style 1,
painted in accotdance with Material Specit'ication ;>91 and
Federal Specification RR-F-221/3.

(4) Chains shall be welded, case hardenea straignt 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 compensaton for
Subsidiary Item, Concrete, Class 2500 (post anchors and sag
weights).
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BULLDOG FLOODWAY/APACHE JUNCTION OUTLET

93. IDENTIFICATION MARKERS OR PLAQUES

1. SCOPE

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.

b. 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 whicn it is made subsidiary. Such items and
the items to wnich they are made subsidiary are identified in
Sertion 6 of this specification.

•
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6. ITEMS Of WORK AND COI~STRUCTION DETAILS - Bulldog Floodway/Apache
Junction Outlet

Items of work to be performed in conformance witn 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 sign as shown on the
drawings.

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

(:n Measurement and payment will be made in accordance with
Section ~, and will include compensation for SUbsidiary Item,
Cleaning and Painting as applicable.
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BULLDOG FLOODWAY/APACHE JUNCTiON OUTLET

207. PLASTIC PIPE DRAINS

SCOPE

The work shall consist of the furnishing and installing poly
(vinyl chloride) (PVC) plastic pipe and the necessary fittings as
shown on the drawings.

2. MATERIALS

The poly (vinyl chloride)(PVC) pipe and fittings shall conform to
the requirements of the following American Society for Testing and
Materials (ASTM) Standard Specifications:

e. D 2241 Poly (Vinyl Chloride)(PV) Plastic Pipe (SDR-PR).

The Acrylonitrile-Butadiene-Styrene (ABS) plastic pipe and
fittings shall conform to the requirements of the following ASTM
Standard Specifications:

a. D 2282 Acrylonitrile-Butadiene-Styrene (ABS) Plastic Pipe
(SDR-PR).

b. D 1~27 Acrylonitrile-Butadiene-Styrene (AdS) Plastic
Pipe, Schedules 40 and 8U.

c. D 2468 Acrylonitrile-Butadiene-Styrene (ABS) Plastic Pipe
Fittings, Schedule 40.

d. D 24b9 Socket-type Acrylonitrile-Butadiene-Stryrene (ABS)
Plastic Pipe Fittings, Schedule 80.

l
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a.

b.

c.

d.

D l78S Poly (Vinyl Chloride)(PVC) Plastic Pipe, Schedules
40, 80, and 120.

D 2466 Poly (Vinyl Chloride)(PVC) Plastic Pipe Fittings,
Schedule 40.

D 2467 Socket-Type Poly (Vinyl Chloride)(PVC) Plastic
Pipe Fittings, Schedule 80.

D 3034 Type PSM Poly (Vinyl Chloride)(PVC) Sewer Pipe and
Fittings.

•
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Rubber gasket joints shall conform to ASTM Specification D 3139 or
D 3212. as appropriate for PVC pipe.

Solvent for cemented ~oints shall conform to ASTM Specification 0
2564 (PVC) or D 223~ ABS) as appropriate.

Perforations for perforated pipe shall be as provided by ASTM C
5U8 unless otherwise specified in Section 9.

The compound used in mdnufacturing the pipe shall meet the
requirements of one of the following materials:

1. Poly (vinyl chloride)(PVC) as specified in ASTM 0 1784.

2. Acrylonitrile-butadiene-styrene (ABS) as specified in ASTM 0
1788.

Type It Grade 1••••••••••••••••••••••••••••••••••••••• 12454 B
Type I, Grade 3•.••••••••·•••••••.•••••••••••••••••••• •124~47C
Type II, Grade 1•••••••••••••••••••••••••••••••••••••• 14333-0

rype I, Grade 2••••••••••••••••••••••••••••••••••••••• b-2-2
Type I, Grade 3••••••••••••••••••••••••••••••••••••••• 3-b-5
Type 11, Grade 1•••••••••••••••••••••••••••••••••••••• 4-5-b

The pipe shall be homogeneous throughout and free from visible
cracks. holes. foreign matter. or other defects. The pipe shall
be as uniform in color. opacity. density. and other physical
properties as is commercially practicable.

Code
Classification

Code
Cl assi fi caton

Material

Material

l
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3. HANDLING THE PIPE

•

Pipe stored outdoors for prolonged periods shall be covered. Pipe
must be delivered to the job site and handled by means that shall
provide adequate support and not subject it to undue stresses or
damage. The load shall be so supported that the bottom rows of

207-2
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- pipe are not damaged by crushing. All special handling
requirements of the manufacturer shall be strictly observed. Pipe
shall b~ unloaded carefully and stored as close as practical to
the final point of placement. When handling and placing the pipe,
care shall be taken to prevent severe impact blows, abrasion
damage, and gouging or cutting by metal surfaces or rocks.

4. LAYING AND BEDDING THE PIPE

l
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Pipe shall be laid to the lines and grades shown on the drawings
and as specified in Section 9.

Construction shall progress in the upstream direction with the
bell ends pointed upstream. The spigot ends shall be pulled into
the bell ends of previously laid sections. The ends of pipes and
fittings shall be free of all foreign material when assembled.

Perforated pipe shall be laid with the perforations down and
oriented symmetrically about the vertical centerline.
Perforations shall be clear of any obstructions when the pipe is
1ai d.

Care shall be taken to prevent permanent distortion and damage
when handling the pipe during unusually warm or cold weather. The
pipe shall be firmly and uniformly bedded throughout its entire
length to the specified depth with the material and in the manner
specified in Section 9, or as shown on the drawings. Blocking or
mounding shall not be used to bring the pipe to final grade.

For pipe with bell joints, the bedding material shall be excavated
at the locations of the bells to provide continuous equal support
for the bells as well as for the entire length of pipe.

b. JOINTS

Pipe joints shall conform to the details shown on the drawings,
and except where sealed joints are indicated, shall be sound,
watertight, and snall equal or exceed the strength requirements of
the pipe specified. Joints and connections shall leave the inside
of the line free of any obstructions that may tend to reduce its
capacity. When a lubricant is requir~d to facilitate joint
assembly, it shall have no deleterious effect on the gasket or
pipe materials.

/
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6.

Pipe shall be installed and joined in accordance with the
manufacturer's recommendations except as otherwise specified in
Section 9.

PRESSURE TESTING
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Pressure testing of the completed drain pipe will not be
required. The drain pipe shall be pressure tested before
completing the placement of backfill, except in some cases it may
be necessary to partially backfill around the drain pipe before
testing in order to hold the drain pipe in place. Where this
occurs, the partial backfi 11 shall be placed and compacted in
accorddnce with Section 9 of this specification. Only the body of
the pipe sections shall be covered leaving the joints and
connections uncovered for inspection purposes. Any leaks shdll be
repaired and the drain pipe shall be retested. The procedure
shall be repeated until the drain pipe is watertight. The pipe
joints shall show no leakage.

7. BACKFILL

Backfill shall be in accordance with Construction Specification 23
or 24, and/or Section 9 of this specification, as appropriate, and
as shown on the drawings.

8. MEASUREMENT AND PAYMENT

For items of work for which specific unit prices are established
in the contract, the quantity of each kind, size, and class of
pipe will be determined to the nearest foot by measurement of the
laid length of pipe along the invert centerline of the drain pi~e.

Payment of each kind, size, and class of pipe will be made at the
contract unit price for that kind, size, and class of pipe. Such
payment will constitute full compensation for furnishing,
transporting, and installing the pipe, including excavdtion,
backfill, fittings, and other appurtenances or items necessary and
incidental to instal ling the drain pipe complete in place.

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 ~ of this specification.
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9. ITEMS CF 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, 6-inch Diameter Plastic Pipe Drains

(1) This item shall consist of furnishing and installing all the
6-inch diameter PVC pipe ann appurtenances inclUding wire
screens for the drain outlets, as shown on the drawings.

L
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(2) Pipe shall be 6-inch diameter PVC, Sd R-21, ASTM D 2241.
Joints shall conform to A~TM D 3139, and fittings shall be
watertight.

(3) The 6" tee shall be perforated as provided by ASTM L ~08.

,
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•• BULLDOG FLOODWAY/APACHE JUNCTiON OUTLET

401 SURVEYS

1. SCOPE

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.
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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 cert i fi ed by a Land Surveyor 1i'censed by the State of
Arizona and shall be performed to a degree of accuracy and detail
compatible with location and position data, work tolerances, and
measurement units for ~ayment 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 preclSlon that the error of closure
(in feet) shall not exceed plus or minus U.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 precision that: (1) the linear error
of closure shall not exceed one in 3,OOU 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
cons i st of bench mar ks and reference poi nt s set at approxi mate1y 50U- 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 Cant ractor •

5. CUNSTRUCTION SURVEYS AND MEASUREMENTS

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

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.

\,

~--------- .

401-2

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 hil Is, 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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e
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:

i
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a. Clearing and grubbing - The boundary of the clearing and grubbing areas
shall be staked or flagged at 300-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 ref~rence stakes.

c. Earth Fill - Fi 11 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
headwall.

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
foot.

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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8. PAYMENT

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

a. Bid Item 19, 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) Primary control consists of bench marks and reference points sets
at approximately SOD-foot intervals.

(3) The Contractor shall provide the Contracting Officer a statement
of qualifications, including specific experience of each of the
survey p'ersonnel assig~ed to the job.

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

(5) 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.

(6) 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 Hanabook, Section 19.

(7) Payment will be in accordance with Section 8.
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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 result 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.
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I

~ CONTINUATION SHEET
IlOAQ£ OF

. .1

CONSTRUCTION COST ESTIMAT~
BULLDOG FLOODWAY AND APACHE JUNCTION OUTLET

Item
No. Work or Material

Spec. Unit
No. Quantity Unit Price Amount

$ 5.25 $ 2l0,000.00
$ . 4.25 $ XXX

M.G.
M.G.

40,000
xxx

2 24 Acres $ 389 $ 9,336.00

8 1 Lump Sum $ N/A $ 34,000.00

10

Mobilization

water
a. First 40,000 MG
b. Over 40,000 MG

Clearing &Grubbing

2.

3.

1.

4. Lined Channel Excavation,
""r COl!VT1on

21 126,740 Cu~ Yd. $ 2.16 $ 273,758.00

6. Structure Backfill

7. Earth Fill

5. Channel Excavation, Common

$185.00 $2,562,250.00

65,738.00

52,052.00$ 23.66 $

$ 21.84 $

$ 1.56 $ 86,330.00

$ 11.44 $ 70,013.00

$ 1.46 $ 42,340.00

Cu. Yd.

Cu. Yd.

Cu. Yd.

Cu. Yd.

Cu. Yd.

Cu. Yd.

2,200

3,010

13,850

55,340

6,120

29,000

31

24

24

23

23

21

Drain Fill

Transition Fill

Concrete, Class 4000
(colored)

8.

9.

10.•
34 1,834,10011.

12.

Steel Reinforcement

24-inch Loose Rock Riprap 61 671

Lbs.

Cu. Yd.

$ 0.40 $ 733,640.00

$ 22.46 $ 15,070.00

TOTAL •••••••••••••••••• $5.058.739.00

SUB TOTAL•••••••••••••• $4,598,854.00

10% Co~tingency •••••• $ 459,885.00•

13.

14.

15.

16.

17.

18.

19.

24-inch Grouted Rock Riprap 62

12-inch Grouted Rock Riprap 62

Chain Link Fence 91

Farm Fence 92

Identification Sign 93

6-inch Plastic Pipe Drains 207

Surveys 401

4,124

3,060

1

21,700

1

235

1

Cu. Yd. $ 55.12 $ 227,315.00

Cu. Yd. $ 33.07 $ 101,194.00

~ump Sum $ N/A $ 2,500.00

Lin. Ft. $ 2.60 $ 56,420.00

Lump Sum $ N/A $__ 1,560.00

Lin. Ft. $ 12.50 $ 2,938.00

Lump Sum $ N/A $ 52,400.00
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VIII CONSTRUCTION SCHEDULE
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VIII. CONSTRUCTION SCHEDULE

The Project construction schedule provides for starting construction in

November, 1987, and completing the work in approximately one year.

There are no serious constraints upon construction related to whether 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 side
channel inlets and one for the main channel. Excavation will be done to fit

the channel construction schedule requirements, backfilling, maintenance

road construction and final grading will follow the channel concrete

placement.

An itemized schedule based upon precedence analysis is included and follows.

VIII-I
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REPORT DATE 9APR86 RUN NO. 10 BULLDOG FLOODWATER/APPACHE JUNCTION START DATE 3NOV86 FIN D~10CT87
BULLDOG FLOODWATER & APACHE JUNCTION OUTLET DATA DATE 3NOV86 PAGE NO. 1

WEEKLY-TIME PER. 1

PROPOSED E
*

PROPOSED E
*

PROPOSED *E
*

PROPOSED * E
*

PROPOSED * EEEEEE.
*

PROPOSED * · EEEEE.
*

PROPOSED * · · EE
*

PROPOSED * · · EE

* · · ·
PROPOSED * · · E

*

PROPOSED * · · • EEEE

*
PROPOSED * · · · EEEEEE

* · · · · ·
PROPOSED * · · · · EEEEE

* · · · · · ·
PROPOSED * · · · · · EEEE.

* · · · · · · .
PROPOSED * · · · · · · EEEE •

*

PROPOSED * · · · · · · . EEE
*

••••••••••••• ACTIVITY DESCRIPTION.•••••••••••••
ACTIVITY NO OD RD PCT CODES FLOAT

----------- ~~~;;::;;;;~~:~]-------

MOBILIZATION \~/~ ,
100001 ~ 3 0

ESTABLISH POLLUTION CONTROLS
100002 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 5 5 0

WATER CONTROL - ENERGY DISSIPATOR NO.2
100903 5 :5 0

WATER CONTROL - STA 203+50 TO 219+32.52
100803 2 2 0

REINFORCING STEEL - STA 203+50 TO 219+32.52
100804 18 18 0

REINFORCING STEEL - STA 183+85 TO 203+50
100704 24 24 0

REINFORCING STEEL - STA 170+00 TO 183+85
100604 18 18 0

REINFORCING STEEL - STA 154+55 TO 170+00
100504 18 18 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

SCHEDULE
01 05 02 02
DEC -JAN FEB MAR
86 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 07
DEC JAN FEB MAR
87 88 88 88
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REPORT DATE 9APR86 RUN NO. 10 BULLDOG FLOODWATER/APPACHE JUNCTION START DATE 3NOV86 FIN DATE 310CT87

BULLDOG FLOODWATER & APACHE JUNCTION OUTLET DATA DATE 3NOV86 PAGE NO. 2

WEEKLY-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

07 05 02
SEP OCT NOV
87 87 87

07 04 01
DEC JAN FEB
87 88 88

07
MAR
88

REINFORCING STEEL - STA 115+63 TO 132+20 PROPOSED * · · · · · · · EEEEE
100204 20 20 0 *

REINFORCING STEEL - STA 101+46 TO 115+63 PROPOSED * · · · · · · · · EEEE •
100104 18 18 0 *

FORMS - STA 101+46 TO 115+63 PROPOSED * · · · · · · · · • EEE •
100105 14 14 0 *

CONCRETE - 101+46 TO 115+63 PROPOSED * · · · · · · · · • EEE •
100106 10 10 0 *

FILL - STA 101+46 TO 115+63 PROPOSED * · · · · · · · · · EE.
100107 5 5 0 *

FORMS - STA 115+63 TO 132+20 PROPOSED * · · · · · · · .EEEE
100205 16 16 0 *

CONCRETE - STA 115+63 TO 132+20 PROPOSED * · · · · · · · · EEE
100206 12 12 0 *

FORMS - STA 132+20 TO 140+00 PROPOSED * · · · · · · · EE
100305 5 ~ 0 *

FORMS STA - 140+00 TO 154+55 PROPOSED * · · · · · · EEEE •
100405 15 15 0 *

FORMS - STA 154+55 TO 170+00 PROPOSED * · · · · · .EEEE
100505 14 14 0 *

CONCRETE - STA 154+55 TO 170+00 PROPOSED * · · · · · · EEEE
100506 14 14 0 *

CONCRETE - STA 140+00 TO 154+55 PROPOSED * · · · · · · · EEE.
100406 12 12 0 *

CONCRETE - STA 132+20 TO 140+00 PROPOSED * · · · · · · · EEE
100306 8 8 0 *

ECAVATION - STA 183+85 TO 203+50 PROPOSED * · · EE
100702 5 5 0 *

WATER CONTROL - STA 183+85 TO 203+50 PROPOSED * · · .E
100703 2 2 0 *
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REPORT DATE 9APR86 RUN NO. 10 BULLDOG FLOODWATER/APPACHE JUNCTION START DATE 3NOV86 FIN DATE 310CT87

BULLDOG FLOODWATER & APACHE JUNCTION OUTLET DATA DATE 3NOV86 PAGE NO. 3

WEEKLY-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

07 05 02
SEP OCT NOV
87 87 87

07 04 01
DEC JAN FEB
87 88 88

07
MAR
88

FILL - STA 115+63 TO 132+20 PROPOSED *100207 5 5 0 *
FORMS - STA 170+00 TO 183+85 PROPOSED *100605 14 14 0 *
WATER CONTROL - EARTH CHANNEL PROPOSED * . EE

190003 5 5 0 *
FORMS - STA 183+85 TO 203+50 PROPOSED *100705 20 20 0 *
FILL - STA 132+20 TO 140+00 PROPOSED *100307 5 5 0 *
SURVEY - ENERGY DISSIPATOR NO.2 PROPOSED * E •

100900 5 5 0 *
CLEARING & GRUBBING - ENERGY DISSIPATOR NO.2 PROPOSED * E.

100901 4 4 0 *
FORMS - STA 203+50 TO 219+32.52 PROPOSED *100805 16 16 0 *
CONRETE - STA 170+00 TO 183+85 PROPOSED *100606 14 14 0 *
CONCRETE - STA 183+85 TO 203+50 PROPOSED *100706 19 19 0 *
FILL STA - 140+00 TO 154+55 PROPOSED *100407 5 5 0 *
EXCAVATION - STA 170+00 TO 183+85 PROPOSED *100602 5 5 0 *
CONCRETE -STA 203+50 TO 219+32.52 PROPOSED *100806 17 17 0 *
WATER CONTROL - STA 170+00 TO 183+85 PROPOSED *100603 2 2 0 *
SURVEY - STA 203+50 TO 219+32.52 PROPOSED * EE

100800 5 5 0 *

.EEEE

.EEEEE

.EEEE

.EEEE

• EEEE

• EE •

• EEEEE

• EE.

EE

• EE •

EE .
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REPORT DATE 9APR86 RUN NO. 10 BULLDOG FLOODWATER/APPACHE JUNCTION START DATE 3NOV86 FIN DATE 310CT87

BULLDOG FLOODWRTER & APACHE JUNCTION OUTLET DRTR 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 MRR
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
MAR
88

SURVEY - WEIR INLET NO. 7 PROPOSED * EE
170000 5 5 0 *

SURVEY - WEIR INLET NO. 8 PROPOSED * EE
180000 5 5 0 *

CLEARING & GRUBING - STA 203+50 TO 219+32.52 PROPOSED * .E
100801 3 3 0 *

CLEARING & GRUBBING - WEIR INLET NO. 7 PROPOSED * .E
170001 2 2 0 *

CLEARING & GRUBBING - WEIR INLET NO. 8 PROPOSED * .E
180001 2 2 0 *

EXCAVATION - WEIR INLET NO. 7 PROPOSED * .EE
170002 5 5 0 *

EXCAVATION - WEIR INLET NO. 8 PROPOSED * .EE
180002 5 5 0 *

WATER CONTROL - WEIR INLET NO.7 PROPOSED * • E
170003 2 2 0 *

WATER CONTROL - WEIR INLET NO.8 PROPOSED * • E
180003 2 2 0 *

FILL - STA 154+55 TO 170+00 PROPOSED * · · · . . . • EE
100507 5 5 0 *

IDENTIFICATION MARKERS PROPOSED * · · · . . . . EE
100007 5 5 0 *

REINFORCING STEEL - WEIR INLET NO. 7 PROPOSED * · EE.
170004 8 e 0 *

REINFORCING STEEL - WEIR INLET NO. e PROPOSED * · EE.
180004 e 8 0 *

EXCAVATION - STA 154+55 TO 170+00 PROPOSED * · · • EE.
100502 5 5 0 *

WATER CONTROL - STA 154+55 TO 170+00 PROPOSED * · · · EE
100503 2 2 0 *



•
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REPORT DATE 9APR8& RUN NO. 10 BULLDOG FLOODWATER/APPACHE JUNCTION START DATE 3NOV8& FIN DATE 310CT87

BULLDOG FLOODWATER & APACHE JUNCTION OUTLET DATA DATE 3NOV8& PAGE NO. 5

WEEKLY-TIME PER. 1
--------------------------------------------------------~--------------------------------------------------------------------------

••••••••.•••• ACTIVITY DESCRIPTION•••••••••.••••
ACTIVITY NO 00 RD PCT CODES FLOAT SCHEDULE

01
DEC
8&

05 02 02
JAN FEB MAR
87 87 87

0& 04 01
APR MAY JUN
87 87 87

0& 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 - STA 183+85 TO 203+50 PROPOSED * EE
100700 5 5 0 *

SURVEY - SIDE CHANNEL NO.3 PROPOSED * .EE
103000 5 5 0 *

SURVEY - SIDE CHANNEL NO.7 PROPOSED * .EE
107000 5 :5 0 *

CLEARING & GRUBING - STA 183+85 TO 203+50 PROPOSED * .EE
100701 3 3 0 *

CLEARING & GRUBBING - SIDE CHANNEL NO.3 PROPOSED * • E
103001 1 1 0 *

CLEARING & GRUBING - SIDE CHANNEL NO.7 PROPOSED * · E
107001 1 1 0 *

EXCAVATION - SIDE CHANNEL NO.3 PROPOSED * • EE •
103002 5 :5 0 *

EXCAVATION - SIDE CHANNEL NO.7 PROPOSED * · EE •
107002 5 5 0 *

WATER CONTROL - SIDE CHANNEL NO.3 PROPOSED * · E •
103003 2 2 0 *

WATER CONTROL - SIDE CHANNEL NO.7 PROPOSED * · E •
107003 2 2 0 *

EXCAVATION - 140+00 TO 154+55 PROPOSED * · · · EE
100402 5 5 0 *

WATER CONTROL STA - 140+00 TO 154+55 PROPOSED * · · · EE
100403 2 2 0 *

FILL - STA 170+00 TO 183+85 PROPOSED * · · · . . EE
100&07 5 5 0 *

FORMS - WEIR INLET NO.7 PROPOSED * · EE
170005 5 5 0 *

FORMS - WEIR INLET NO.8 PROPOSED * · EE
180005 5 5 0 *
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REPORT DATE 9APR86 RUN NO. 10 BULLDOG FLOODWATER/APPACHE JUNCTION START DATE 3NOV86 FIN DATE 310CT87

BULLDOG FLOODWATER & APACHE JUNCTION OUTLET DATA DATE 3NOV86 PAGE NO. 6

WEEKLY-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

07 05 02
SEP OCT NOV
87 87 87

07 04 01
DEC JAN FEB
87 88 88

07
MAR
88

CONCRETE - WEIR INLET NO. 7 PROPOSED * · EEE •
170006 10 10 0 *

CONCRETE - WEIR INLET NO. 8 PROPOSED * · EEE •
180006 10 10 0 *

SURVEY - STA 170+00 TO 183+85 PROPOSED * • EE
100600 5 5 0 *

SURVEY - WEIR INLET NO. 6 PROPOSED * • EE •
160000 5 5 0 *

CLEARING & GRUBBING - STA 170+00 TO 183+85 PROPOSED * · E •
100601 2 2 0 *

CLEARING & GRUBBING - WEIR INLET NO. 6 PROPOSED * · E •
160001 2 2 0 *

EXCAVATION - WEIR INLET NO. 6 PROPOSED * · EE.
160002 5 5 0 *

REINFORCING STEEL - SIDE CHANNEL NO.3 PROPOSED * · EEE
103004 6 6 0 *

WATER CONTROL - WEIR INLET NO.6 PROPOSED * · EE
160003 2 2 0 *

REINFORCING STEEL - SIDE CHANNEL NO.7 PROPOSED * · EE.
107004 5 5 0 *

EXCAVATION STA 132+20 TO 140+00 PROPOSED * · · · EE
100302 5 5 0 *

WATER CONTROL 132+20 TO 140+00 PROPOSED * · · · • EE
100303 2 2 0 *

EXCAVATION - STA 115+63 TO 132+20 PROPOSED * · · · • EE
100202 5 5 0 *

WATER CONTROL - STA 115+63 TO 132+20 PROPOSED * · · · • EE •
100203 2 2 0 *

FORMS - SIDE CHANNEL NO.3 PROPOSED * · EEE •
103005 10 10 0 *
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REPORT DATE 9APR86 RUN NO. 10 BULLDOG FLOODWATER/APPACHE JUNCTION START DATE 3NOV86 FIN DATE 310CT87

BULLDOG FLOODWATER & APACHE JUNCTION OUTLET DATA DATE 3NOV86 PAGE NO. 7

WEEKLY-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

07 05 02
SEP OCT NOV
87 87 87

07 04 01
DEC JAN FEB
87 88 88

07
MAR
88

CONCRETE -SIDE CHANNEL NO.3 PROPOSED * · • EEE
103006 10 10 0 *

FORMS - SIDE CHANNEL NO.7 PROPOSED * · EE
107005 10 10 0 *

REINFORCING STEEL - WEIR INLET NO. b PROPOSED * · EE
160004 8 8 0 *

CONCRETE -SIDE CHANNEL NO.7 PROPOSED * · · EEE
107006 10 10 0 *

FILL - STA 183+85 TO 203+50 PROPOSED * · · . . EE
100707 5 :5 0 *

SURVEY - STA 154+55 TO 170+00 PROPOSED * • EE •
100500 :5 5 0 *

SURVEY - WEIR INLET NO. S PROPOSED * · EE.
150000 5 :5 0 *

CLEARING & GRUBBING - STA 154+55 TO 170+00 PROPOSED * · E.
100501 2 2 0 *

CLEARING & GRUBBING - WEIR INLET NO. 5 PROPOSED * · E.
150001 2 2 0 *

EXCAVATION - WEIR INLET NO. 5 PROPOSED * · EE
150002 :5 5 0 *

WATER CONTROL - WEIR INLET NO.5 PROPOSED * · EE
150003 2 2 0 *

SURVEY - SIDE CHANNEL NO.5 PROPOSED * · EE.
105000 :5 :5 0 *

CLEARING & GRUBING - SIDE CHANNEL NO.5 PROPOSED * · E.
105001 1 1 0 *

EXCAVATION - SIDE CHANNEL NO.5 PROPOSED * · EE
105002 5 5 0 *

WATER CONTROL - SIDE CHANNEL NO.5 PROPOSED * · E
105003 2 2 0 *
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WEEKLY-TIME PER. 1

••••••••••••• ACTIVITY DESCRIPTION••••••••••••••
ACTIVITY NO 00 RD PCT CODES 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 05 02
JUL AUG SEP OCT NOV
87 87 . 87 87 87

07 04 01
DEC JAN FEB
87 88 88

07
MAR
88

FORMS WEIR INLET NO.6 PROPOSED * · • EE •
160005 5 :5 0 *

CONCRETE - WEIR INLET NO. 6 PROPOSED * · · EE
160006 10 10 0 *

SURVEY - STA 140+00 TO 1~4+55 PROPOSED * · EE.
100400 5 5 0 *

SURVEY - WEIR INLET NO. 4 PROPOSED * · EE
140000 :5 :5 0 *

CLEARING & GRUBBING - WEIR INLET NO. 4 PROPOSED * · EE
140001 5 5 0 *

CLEARING & GRUBBING STA - 140+00 TO 154+55 PROPOSED * · .E
100401 2 2 0 *

REINFORCING STEEL - WEIR INLET NO. 5 PROPOSED * · • EE •
150004 8 8 0 *

EXCAVATION - WEIR INLET NO. 4 PROPOSED * · • EE •
140002 5 5 0 *

WATER CONTROL - WEIR INLET NO.4 PROPOSED * · · E •
140003 2 2 0 *

ECAVATION - STA 101+46 TO 115+63 PROPOSED * · · . • EE •
100102 5 5 0 *

WATER CONTROL - STA 101+46 TO 115+63 PROPOSED * · · . . EE.
100103 2 2 0 *

SURVEY - WEIR INLET NO. 3 PROPOSED * · EE
130000 5 5 0 *

CLEARING & GRUBBING - WEIR INLET NO. 3 PROPOSED * · E
130001 2 2 0 *

EXCAVATION - WEIR INLET NO. 3 PROPOSED * · EE
130002 5 5 0 *

WRTER CONTROL - WEIR INLET NO.3 PROPOSED * · • EE •
130003 2 2 0 *
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REPORT DATE 9APR86 RUN NO. 10 BULLDOG FLOODWATER/APPACHE JUNCTION START DATE 3NOV86 FIN DATE 310CT87

BULLDOG FLOODWATER & APACHE JUNCTION OUTLET DATA DATE 3NOV86 PAGE NO. 9

WEEKLY-TIME PER. 1

••••••••••••• ACTIVITy DESCRIPTION••••••••••••••
ACTIVITY NO 00 RD PCT CODES FLORT SCHEDULE

01
DEC
86

05 02 02
JAN FEB MRR
87 87 87

06 04 01
APR MAY JUN
87 87 87

06 03
JUL RUG
87 87

07 05 02
SEP OCT NOV
87 87 87

07 04 01
DEC JAN FEB
87 8e 88

07
MAR
8e

REINFORCING STEEL - SIDE CHRNNEL NO.5 PROPOSED * · .E
105004 5 5 0 *

FORMS - SIDE CHANNEL NO.5 PROPOSED * · • EEE
105005 10 10 0 *

CONCRETE -SIDE CHANNEL NO.5 PROPOSED * · · EEE •
105006 10 10 0 *

FILL - STR 203+50 TO 219+32.52 PROPOSED * · · · EE
100807 5 5 0 *

FORMS - WEIR INLET NO.5 PROPOSED * · · E.
150005 5 5 0 *

CONCRETE - WEIR INLET NO. 5 PROPOSED * · · EE
130006 10 10 0 *

REINFORCING STEEL - WEIR INLET NO. 4 PROPOSED * · · EE
140004 e 8 0 *

FILL - ENERGY DISSIPRTOR NO.2 PROPOSED * · · EEE •
100907 10 10 0 *

FORMS - WEIR INLET NO.4 PROPOSED * · · EE
140005 5 5 0 *

CONCRETE - WEIR INLET NO. 4 PROPOSED * · · • EEE.
140006 10 10 0 *

REINFORCING STEEL - WEIR INLET NO. 3 PROPOSED * · · EE.
130004 8 8 0 *

FORMS - WEIR INLET NO.3 PROPOSED * · · E
130005 5 5 0 *

CONCRETE - WEIR INLET NO.3 PROPOSED * · · • EEE.
130006 10 10 0 *

SURVEY - STA 132+20 TO 140+00 PROPOSED * · EE
100300 5 5 0 *

SURVEY - SIDE CHANNEL NO.4 PROPOSED * · EE
104000 5 5 0 *
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REPORT DRTE 9RPR86 RUN NO. 10 BULLDOG FLOODWRTER/RPPRCHE JUNCTION STRRT DRTE 3NOV86 FIN DRTE 310CT87

BULLDOG FLOODWRTER & RPRCHE JUNCTION OUTLET DRTR DRTE 3NOV86 PRGE NO. 10

WEEKLY-TIME PER. 1

••••••••••••• RCTIVITY DESCRIPTION••••••••••••••
RCTIVITY NO 00 RD PCT CODES FLORT SCHEDULE

01
DEC
86

05 02 02
JRN FEB MAR
87 87 87

06 04 01
RPR MRY JUN
87 87 87

06 03
JUL AUG
87 87

07 05 02
SEP OCT NOV
87 87 87

07 04 01
DEC JRN FEB
87 88 88

07
MRR
88

CLEARING & GRUBING - SIDE CHRNNEL NO.4 PROPOSED * · .E
104001 1 1 0 *

EXCRVRTION - SIDE CHRNNEL NO.4 PROPOSED * · • EE •
104002 5 5 0 *

WRTER CONTROL - SIDE CHRNNEL NO.4 PROPOSED * · • EE.
104003 2 2 0 *

REINFORCING STEEL - SIDE CHRNNEL NO.4 PROPOSED * · · EE
104004 5 5 0 *

FORMS - SIDE CHRNNEL NO.4 PROPOSED * · · EEE •
104005 10 10 0 *

CONCRETE -SIDE CHRNNEL NO.4 PROPOSED * · · . EEE
104006 10 10 0 *

CLERRING & GRUBBING - STR 132+20 TO 140+00 PROPOSED * · .E
100301 2 2 0 *

SURVEY - STR 115+63 TO 132+20 PROPOSED * · EE
100200 5 5 0 *

SURVEY - SIDE CHRNNEL NO.2 PROPOSED * · • EE •
102000 5 5 0 *

CLERRING &GRU8BING - STR 115+63 TO 132+20 PROPOSED * · · E •
100201 2 2 0 *

CLEARING & GRU9ING - SIDE CHRNNEL NO.2 PROPOSED * · • E •
102001 1 1 0 *

EXCAVATION - SIDE CHANNEL NO.2 PROPOSED * · · EE.
102002 :5 :5 0 *

WRTER CONTROL - SIDE CHRNNEL NO.2 PROPOSED * · · EE
102003 2 2 0 *

FILL - ERRTH CHRNNEL PROPOSED * · EEE
190004 10 10 0 *

FILL - WEIR INLET NO. 4 PROPOSED * · · . EE
140007 5 5 0 *
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REPORT DATE 9APR86 RUN NO. 10 BULLDOG FLOODWATER/APPACHE JUNCTION START DATE 3NOV86 FIN DATE 310CT87

BULLDOG FLOODWATER & APACHE JUNCTION OUTLET DATA DATE 3NOV86 PAGE NO. 11

WEEKLY-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

07 05 02
SEP OCT NOV
87 87 87

07 04 01
DEC JAN FEB
87 88 88

07
MAR
88

REINFORCING STEEL - SIDE CHANNEL NO.2 PROPOSED * · · EE
102004 6 6 0 *

FILL - SIDE CHANNEL NO.3 PROPOSED * · · EE
103007 5 5 0 *

FORMS - SIDE CHANNEL NO.2 PROPOSED * · · • EEE.
102005 10 10 0 *

CONCRETE -SIDE CHANNEL NO.2 PROPOSED * · · · EEE
102006 10 10 0 *

FILL - SIDE CHANNEL NO.2 PROPOSED * · · · • EE
102007 5 5 0 *

SURVEY - STR 101+46 TO 115+63 PROPOSED * · • EE •
100100 5 5 0 *

SURVEY - SIDE CHANNEL NO.1 PROPOSED * · · EE.
101000 5 5 0 *

CLEARING & GRUBING - SIDE CHANNEL NO.1 PROPOSED * · · E.
101001 1 1 0 *

EXCAVATION - SIDE CHANNEL NO.1 PROPOSED * · · EE
101002 5 5 0 *

FILL - SIDE CHANNEL NO.7 PROPOSED * · · EE
107007 5 5 0 *

WATER CONTROL - SIDE CHANNEL NO.1 PROPOSED * · · EE
101003 2 2 0 *

REINFORCING STEEL - SIDE CHANNEL NO.1 PROPOSED * · · • EE •
101004 5 5 0 *

FORMS - SIDE CHANNEL NO.1 PROPOSED * · · · EEE
101005 10 10 0 *

FILL - SIDE CHANNEL NO.5 PROPOSED * · · · EE.
105007 5 5 0 *

CONCRETE -SIDE CHANNEL NO.1 PROPOSED * · · · EEE
101006 10 10 0 *
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BULLDOG FLOODWATER & APACHE JUNCTION OUTLET DRTA DATE 3NOV86 PAGE NO. 12

WEEKLY-TIME PER. 1

~07
MAR
88

07 04 01
DEC JAN FEB
87 88 88

07 05 02
SEP OCT NOV
87 87 87

06 03
JUL RUG
87 87

06 04 01
APR MAY JUN
87 87 87

05 02 02
JAN FEB MRR
87 87 87

01
DEC
86

SCHEDULE
••••••••••••• ACTIVITY DESCRIPTION••••••••••••••
ACTIVITY NO OD RD PCT CODES FLORT

-----------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------
FILL - SIDE CHRNNEL NO.4 PROPOSED * · · · EE

104007 5 5 0 *
FILL - SIDE CHRNNEL NO.1 PROPOSED * · · · • EE •

101007 5 5 0 *
FILL - WEIR INLET NO. 7 PROPOSED * · · E.

170007 5 5 0 *
FILL - WEIR INLET NO. 8 PROPOSED * · · E.

180007 5 5 0 *
FILL - WEIR INLET NO. 6 PROPOSED * · · .E

160007 5 5 0 *
FILL - WEIR INLET NO. 5 PROPOSED * · · • EE.

150007 5 5 0 *
FILL - WEIR INLET NO. 3 PROPOSED * · · · EE

130007 5 5 0 *
CLERRING & GRUBING - STA 101+46 TO 115+63 PROPOSED * · · E.

100101 2 2 0 *
RIP RRP - WEIR INLET NO.4 PROPOSED * · · · EE

140008 2 2 0 *
RIP RRP - WEIR INLET NO.3 PROPOSED * · · · E

130008 2 2 0 *
RIP RAP - WEIR INLET NO.5 PROPOSED * · · · E.

150008 2 2 0 *
RIP RAP - WEIR INLET NO.6 PROPOSED * · · • E •

160008 2 2 0 *
RIP RAP W/DRAINS - EARTH CHANNEL PROPOSED * · • EEE

190005 10 10 0 *
RIP RAP - WEIR INLET NO.7 PROPOSED * · · E

170008 2 2 0 *
RIP RAP - WEIR INLET NO.8 PROPOSED * · · E

180008 2 2 0 *

,.,
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BULLDOG FLOOOWATER & APACHE JUNCTION OUTLET DATA DATE 3NOV86 PAGE NO. 13

WEEKLY-TIME PER. 1

••••••••••••• 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
MAR
88

CHRIN LINK FENCE
100006 5

FRRM FIELD FENCE
100005 20

5 0

20 0

PROPOSED *
*

PROPOSED *
*

• EE •

• EEEEE
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PLAN FOR

OPERATION AND MAINTENANCE

OF THE

APACHE JUNCTION OUTLET

AND

BULLDOG FLOODWAY

EBASCO SERVICES INCORPORATED
Two World Trade Center

New York y New York
10048
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OPERATION AND MAINTENANCE

OF THE

APACHE JUNCTION OUTLET AND BULLDOG FLOODWAY

This plan applies to the Apache Junction Outlet and Bulldog F100dway 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 Outlet and Bulldog F100dway are flood control

measures designed as part of the Buckhorn-Mesa Watershed Project. These

features extend from the Apache Junction Floodwater Retarding Structure to the

Signal Butte Floodwater Retarding Structure. They are designed to carry the

100-year flood flows from their own uncontrolled drainage areas together with

the controlled discharge from the drainage area above the Apache Junction

F100dway and FRS. The works of improvement consist of a rectangular rein­

forced concrete channel haVing a total length of approximately 10000 feet with

weir and side channel inlets, a grouted rock drop energy dissipator, and a

trapezoidal earth exit channel.

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.

All features will be inspected immediately after completion and then

at least annually. They should also be inspected after significant natural

occurrences such as major storms or earthquakes •

- 1 -
1344v
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II. 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 assis tance on the operation and

maintenance of the structural measures.

The structural measures associated with this plan are designed to

function without supervision.
L

L
r(.
L
[

r

•

III.

l344v

INSPECTION

The following list should be utilized in making Annual inspections:

1. Concrete Structures in General

a. Concrete Surfaces. The condition of the concrete surfaces

should be examined to evaluate any deterioration and con­

tinuing serViceability of the concrete.

b. Structural Cracking. Concrete structures should be examined

for structural cracking resulting from overstress due to

applied loads, shrinkage and temperature effects, or differ­

ential 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.

- 2 -
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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 deter­

mined and evaluated.

h. Monolith Joints - Construction Joints. All monolith and con­

struction 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.

2. Grouted Rock Riprap Structures. The grouted rock riprap struc­

tures should be examined for eVidence of settlement, cracking, or

movement. Erosion of the mortor should be noted. 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.

3. Earth Diversions

a. Settlement. The fill and toe area should be examined for any

evidence of localized or overall settlement, depressions or

erosion.

b. Slope Stability. 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.

- 3 -
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5. Spillway Structures. Examination should be made of the weir and

side channel inlets on the f100dway for any condition which may

impose operational constraints on their functioning.

a. Approach and Outlet Channels. The approach and outlet chan­

nels should be examined for any conditions which may impose

constraints on their proper functioning and present a

potential hazard to the safety of the f1oodway.

b. Drop Inlet Structures. The structure and all features should

be examined for any conditions which may impose operational

constraints on the outlet works. Entrances to intake struc­

ture should be examined for conditions such as silt or debris

accumulation which may reduce the discharge capabilities of

the outlet works.

c. Conduits, Sluices, Water Passages, Etc. The interior surfaces

of conduits should be examined for erosion, cracks, joint

separation, or leakage at cracks or joints.

6. Upstream Areas. The ponding area upstream of the inlets should be

examined for new features subject to potential backwater flooding.

7. 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 tnat might extensively affect the runoff

characteristics. Upstream projects that could have impact on the

safety or operation of the f100dway should be identified.

8. Reports. A written report will be made of each inspection. A

copy of each report will be provided by the inspecting party to

the other party within 10 days of the date on which the inspection

was made. The report will describe the conditions found and list

any correct!ve action needed with a time frame to complete each

action.

- 4 -
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IV. MAINTENANCE

All deficiencies identified ,

inspection as defined in Section IV sha

A. Structural Maintenance

1. Vehicles. All vehicles

work, should be exclud

caused by vehicles.

the

nce-

nage
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2. Structure Drainage. Remove obstructions from foundation drain

outlets. Replace small animal guards if necessary.

3. Riprap. Replace or reshape riprap as necessary to protect

structure and outlet channel.

4. Fences. Maintain, repair, or replace all fencing as necessary.

5. 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.

6. Grouted Rock Riprap. Replace missing mortor and rock. Clean

drain holes on energy dissipators. 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.

7. Earth Outlet Channel. Repair eroded areas. Remove debris and

obstructions.

- 5 -
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B. Vegetative Maintenance

1. Vegetation is to be encouraged to thrive and spread.

2. Large dead or dying vegetation near the inlet structures that

could effect flow to the inlets or in the channels should be

removed.

3. Remove deep rooted plants from the earth diversions along the

weir and side channel inlets.

v. EXPIRATION DATE

This agreement is in effect for the evaluated life of the project as

defined in the "Buckhorn-Mesa Watershed York Plan". The Sponsor's duties and

responsibilities under other Federal, State, and local laws are not affected

by the expiration of this O&M Agreement.

VI. ARIZONA WATERSHED OPERATION AND MAINTENANCE HANDBOOK

Guidelines for performing operation and maintentnace contained in

Arizona Watershed Operation and Maintenance Handbook will be followed in

implementing this Agreement.

•

VII. RECORDS

The Sponsor will maintain in a centralized location a

inspections and significant actions taken, cost of performance,

date with respect to operation, maintenance, and replacement •

- 6 -
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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 Floodway and Apache
Junction Floodway may be eliminated if the chutes outlet on
sound caliche.

L
L
r'I.
L
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•

2.

3.

4.

5.

6.

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 segiments along the conduit where the specified
cradle thickness is less than that required to reach caliche.
the thicknees 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.

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.

Washes uncovered in the process of foundation and cutoff
trench excavation are to be removed to caliche.

Washes uncovered by excavation in the borrow area are to be
blanked with three (3) feet of compacted earth fill placed
as required for "Earth Fill" .
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APPENDIX A

MINUTES OF MEETINGS
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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

* Part-time, February 5, 1986
** Site Visit Only, February 6, 1986

Teresa Dominguez** - Flood Control District of Maricopa County
Cora Fernandez** - Flood Control District of Maricopa County
Jan Warriner** - Flood Control District of Maricopa Countyl

rr.
Carl Montana,

Glen Rockwell

- Ebasco, New York

- Ebasco, Santa Ana

!

I 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 Butte 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.



Minutes of Monthly Meeting

•

age2
ebruary 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.

11.

10.

t.

L
[

r.
f'

L.

u
[

7.

8.

9.

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.

A preliminary copy of the review comments 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.

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 was 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.

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.

Descriptive material on preformed joint filler and sealant was given to
Ebasco with SCS preferences indicated. Ebasco will confi~m 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 requirements.

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.



• 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
rout~ 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.

L

of Maricopa County
of Maricopa County
of Maricopa County

SCE, Phoenix
Flood Control District
Flood Control District
Flood Control District
Ebasco, New York
Ebasco, Santa Ana

Donald Paulus
Teresa Dominguez
Cora Fernandez
Jan Warriner
Carl Montana
Glen Rockwell

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.

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.

2. Approximate Station 22+00 on Apache Junction Floodway

1.

The following people participated in the visit:

L
r

L
I.

'.

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 is acquiring the property and
building~ 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.

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

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.

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.

Junction of Apache Junction Outlet and Bulldog Floodway7.

L
I~

I.
L
[
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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 1s 1n 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.
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BLO<HCRN-MESA WATERSHED

APACHE JUNCTION FLOODWAY, FRS
OUTLET AND BULLDOG FLOODWAY

AGENDA FOR MONTHL Y ~ETING

FEBRUARY 5 &6, 1986

SOIL CONSERVATION SERVICE
PHOENIX, ARIZONA

1. Embankment foundation treatment

L 2. Embankment transition zone width

3. Grouted riprap design

r 4. Revised water profile calculations

r. 5. Floodway curve design

6. Floodway structural design

I 7. Excavation spoil disposalL
8. Bridge elevations

0 9. Divisions of Bulldog FW contract

r 10. Flood inundation stUdy

11. Status of requested extra work contract modification
(t-bv. 12, 1985)

12. Field trip to project site (Feb. 6)

J

•
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BUCKHORN-MESA WATERSHED

APACHE JUNCTION FLOODWAY AND FRS
AND

APACHE JUNCTION OUTLET AND BULLDOG FLOODWAY

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
Leland Saele - SCS, Portland
Paul Monville - SCS, Portland
Clifton Deal* - SCS, Portland
Carl Montana - Ebasco, New York
Glen Rockwell - Ebasco, Santa Ana
Dave Groner - Ebasco, Santa Ana

*Part-time

The meeting began 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 desigl presented
earlier in the job were requested and will be provided. These are
identified 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 roost 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 acceptable. IfJltnf./A Iij ~//);,;!..n/' 1-14-1';

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 SCS' 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 with cantilever
walls, hence a total slab thickness of about twelve inches. Ebasco 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.
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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 roughness (hi!tler tin" 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 O&M section of the Design Folder.

10. It was agreed that it will be best not to disturb the caliche surrounding
the concrete encasement 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 September 30,
1985, in Santa Ana. Not surrounding the encasement with filter material
will require a waiver-of 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 allowance 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-dispersive 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 (PP. 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 accommodate 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 SCS.

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.
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BUCKHffiN-MESA WATERS~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:

L A. Description, Purpose and Standards

r B. Hydrology

c. Foundations and Embankment!. D. Layout and Design:

1- Apache Junction Floodway

t 2. Apache Junction FRS

.. 3. Apache Junction Principal Spillway

L 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 DESIGNS F~ GROUTED RIPRAP

III SCHEDULE FOR FUTURE MEETINGS

•
EBtOCO
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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

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

•

Carl Montana, - Ebasco, New York

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 Floodway, 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 pofnted 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 ~hannel 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.

GR/lf

Attachment



• BlCKI-ORN-KSA WATERSHED

APACHE JUNCTION FLOODWAYS,
FRS, ()JTL.ET AND

BULLDOG FLOODWAY

PRELIMINARY DESIGN CONFERENCE
DECEMBER 9 & 10, 1985

SOIL CONSERVATION SERVICE
PHOENIX, ARIZONA

~---------------------------------------------------------- -------------------

I
l. Presentation of Preliminary Design

[
A. Description, Purpose &Standards

r' B. Hydrology
c. Foundations &EmbankmentI. D. Layout &Desig'l

a. Apache Junction Floodway
b. Apache Junction FRS

t. c. Apache Junction Principal Spillway
d. Apache Junction Emergency Spillway

L e. Idaho &Brown Roads Ramps
f. Apad"le Jlslction Outlet &Bulldog Floodway

f' E. Spedfications
F. Bid Sdledule
G. Cost Estimate

't 2. Size of riprap for grouted riprap. See SCS letter dated 6/27/83 from
J C Stevenson to R Arrington.

3. settlement allowance for embankment.

4• Final Design Folder Format

• 5. Schedule for Future Meetings
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BUCKHCRN-MESA WATERSHED

APAC~ JUNCTION FLOCDWAYS, A~ FRS
At-D

BULLDOG FLOCD WA Y

MINUTES OF MONTHLY MEETING
NOVEMBER 7, 1985

EBASCO SERVICES INCORPORATED
3000 WEST MacARTHUR BOULEVARD

SANTA ANA, CALIFORNIA

ATTENJEES: Oonald Paulus - SCS, Phoenix,
David Lambson - SCS, Phoenix
Carl Montana, - £basco
Glen Rockwell - Ebasco
David Groner - Ebasco

The meeting began at 7:30 AM.

Discussions were based upon the attached agenda.

1. Approval of Phase I Report

The Report has been reviewed and approved by SCS. It is understood that
continuing development of the design will be reviewed for conformance
with SCS or other acceptable standards. SCS 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 height. 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 Ebasco 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 68 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 Eoasco 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 (11).

9. Ebasco 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
the 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
j 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:

PER CONTRACT AGREED REVISION

Submittal
Blue Line
Drawings

Reproducible
Drawings

Blue Line
Drawings

Reproducible
Drawings

Phase III - Preliminary Design 6
Phase IV - Final Design 7
Phase IV - Final Approved 10

o
1
o

9
9
5

o
a
1

15. Schedule of (basco Work and Meetings

The Phase II Report will be mailed by November 15.

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 comments are
in hand and one (1) week is allowed for changes.

The Phase III work and documents 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 Floodway and FRS and 2) Bulldog Floodway and Apache Outlet.

Meetings are scheduled as follows:

December 9 and 10
January 8 and 9*
February 5 and 6*
March 3 and 4
March 31 and April 1

Preliminary Design Conference (Phoenix)
Preliminary Design Review (Portland)
Monthly Meeting (Phoenix)
Final Design Conference (Phoenix)
Final Design Review (Portland)

o
o
o
o
o

[

r~

I.
l.
F
L

*Tentative

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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APACHE JUNCTION FLOODWAY, FRS, OUTLET &BULLDOG FLOODWAY

MINUTES OF MONTHLY MEETING
SEPTEMBER 30, OCTOBER 1, 1985

I

LOCATION:

ATTENDANCE:

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

Review of Comments on Phase I - Feasibility Study Report

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.

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.

B.

C.

l~ 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.

r-: 1.

It.•· A. Some of the referenced correspondence was not included in the report. Copies
of this correspondence will be sent for insertion.

L
[j

r"
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.

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.

2. 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.
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E. (Page 13) The reference to horizontal permeability is questionable since l -'. t

the testing method allowed permeability in both horizontal and vertical .-' J / "7:
directions. .

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.

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.

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 mechanics 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 c9nstr~ctjon for better confirmation
of dispersion potential. It was recommended that the ~rodibility 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. ~?.; /;~':> !~.rf..fb'~ p·;'/t1d~ Ii-~';l-- tr:o-t I

~b&;1 1ft~o.""

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.

L
r'
Ie
L
[

[

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
filter 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.



tJ
~~che Junction Floodway, FRS,

Jtes of Monthly Meeting
tember 30, October 1, 1985

Page Three

Outlet &Bulldog Floodway

5.

L

r4.

r.
I"

L

r
6.

l

7.

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.

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 mylars (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.

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 ~ylars.

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..toEQ.a.~~~NY) .

SCS Standard Mylars for Riser and Conduit

These were delivered to Ebasco at the meeting.

Signal Butte Construction Schedule

This was delivered to Ebasco.
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9. Review Drawing Title Block Layout

SCS approved of proposed Title block.

10. Change of Floodway Centerline to "Reference Line ll

This is acceptable. Other jobs have called the alignment line "survey line".

11.

L

[ 12.

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.

Joint Configuration, Spacing and Waterstops

Runoff Flows to be Channeled to Inlets

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-stS for
corrrnent.

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.

r
j~ 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.-- ..

1'14.
U1...•. f

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. ---

1 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.

~
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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 order to assure coordination with the floodway design.

18. Telephone and Water line Crossing of FRS

rI.
I
L
L

•

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.

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

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.
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BUCKHORN-fo£SA WATERSHED

APACHE JUNCTION FLOOOWAY, FRS, OUTLET
AND BULLDOG FLDDOWAY

AGENDA FOR MONTHLY MEETING

OCTOBER 1-2, 1985

EBASCD SERVICES INCORPORATED
SANTA ANA, CALIFORNIA

1. REVIEW OF COt+£NTS 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

3. Review and Discussion of Preliminary Phase II Report

4. 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 Mylars for Riser and Conduit

• 8. Signal Butte Construction Schedule

9. Review Drawing Title Block Layout

10. Change of Floodway Centerline to "Reference Line"

11. Concrete Floodway Design Criteria for Loading Conditions

12. joint Configuration, Spacing and Waterstops

L 1J. Filters and Filter Gradation

r 14. Runoff Flows to be Channeled to Inlets

L 15. AT&T Cable Crossing Status

1. 16. Status of Ebasco--Flood Control District Contract

( 17. Flood Control District Bridge Plans
l.

[ 18. Telephone and Water Line Crossing of FRS

[
19. Schedule of Ebasco Work and Meetings

•
GRllf 9-17-85
0023/Wang
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DATE 29 August 1985 FILE REF.

TO

FROM

Distribution

C J Montana~

OFFICE LOCATION

OFFICE LOCATION Los Angeles

SUBJECT BULLDOG FLOODWAY AND APACHE JUNCTION PROJECT
RECORD OF PHONE CALL CONVERSATION 8/28/85
BETWEEN C MONTANA AND D PAULUS

\

L

[

[

L

ri.

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
provide 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 m~ 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-18 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 com­
pensated for this additional work?

R. I will resolve this with the City and get back to you •



~ 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
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G Rockwell
C Montana
o Groner
S Goyal
V Bolano
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 STATE 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 attached
agenda with some reorganization 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
Bulldog Floodway was questioned by SCS. 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, SCS was not aware as to why a 36 inch pipe was
recommemded but thought it might be for maintenance
purposes. SCS will documment their decision on pipe size
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.
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* A general discussion insued regarding the design of 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 a
depression in Apache Trail approximately 1000 feet
upstream of the floodway and that additonal drainage
area should be included east of Apache 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
Junction 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 SPT 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 utilized.

* 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 as-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.
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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 con~truction. 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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MINUTES OF MEETING

Phase I Monthly Meeting and P.ydrology Review
May 22, 23, 1985
Phoenix, Arizona

Attended by:

SCS - Don Paulus, Bill Payne, S. Leckband, Aubrey Sanders

!BASCO - Carl Montana, Shiam Goyal, Glenn Rockwell

FCD - Nick Karan, Cora Fernandez, R. W. Shobe

NOTE: In reviewing these minutes one should refer to Ebasco
letter USDA 3767-L005 and attachments (Agenda,
Preliminary Design Criteria and Preliminary Findings
on Suitability of Soils Data).

I. AGF!~A ITEMS

1. Status of AT&T Cable

SCS referred to their letter to AT&T of May 13, 1985. Lee Kupfer was
contacted by SCS 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. !BASCO's
contract will be modified accordingly prior to needed reviews and co­
ordination.

2. Status of !BASCO's Contract with FCD

EBASCO has provided the FCD with a proposal to design Ironwood and
Brown Roads based on current alignment and includes known utilities
(water and telephone) in SCS' 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 EBASCO.

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 OMeridian Road, Ironwood Road and horse
trail). Feo 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 allowed in the channel and that EBASCO would .

- 1 -
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minimize the width as much as possible within site conditions and
design considerations. The FeD asked that they be provided with the
channel widths ASAP; it was agreed that the widths would be agreed
upon at the end of Phase I, which should be about August 2, 1985.

Design Note 21 Requirements

SCS provided EBASCO with a letter defining requirements and intent
of DN·21. ERASCO will review the letter and respond to SCS.

Type C Drop Structure Modification

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

SCS will check Signal Butte Floodway Design Procedure and get back
to £RASCO.

6. Review of Design Criteria

I~ See II., which follows.

7. Review of Preliminary Findings on Geologic and Soils Data

L
['(,.
r

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.

11.

Billing Procedures

All correspondence and contract modifications will go to C. Montana.
Payment will be made to the address shown on the invoice.

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•

- 2 -



'. 12. Transmission Line Location

SCS provided ERASCO with survey notes locating the transmission
line tower along Bulldog Run.

13.

14.

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 docUDlented in the design
report.

L
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15. Bulldog Floodway Centerline

It was pointed out by ERASCO 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.

16. Minimum Embankment 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 R.eclamation "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:

o Inlet designed for the freeboard discharge.

o Chute designed for 2/3 of freeboard discharge.

o Exit Channel designed for Emergency Spillway flow.

18. Use of High Density Polyethylene Membrane

This method of crack control will not be used on this site•

- 3 -
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II. DESIGN CRITERIA

Don Paulus (SCS) and S. Goyal (ERASCO) discussed the DASCO Specification
USDA 3767.001 SOl (Pre1:1J:ninary) Design Criteria, "Bulldog Floodway and
Apache Junction Flood Control." The following comments and suggestions
were given by SCS:

Para. 3.2.2 For the design of earth channels, tractive stress analysis
should be performed to find the economical cross-section. However, it
was acceptable to design the Apache Junction Floodway earth channel
without the tractive stress analysis because the excavations can be used
for the FRS embankment. In caliche higher velocities, as much as
S 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, DASCO 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 ERASCO will size the culverts under the two roads. The
design of the culverts will be part of the other contract" with Maricopa
County Flood Control District.

Para. 5.1.11 (a) The coefficient of friction 'n' should be .02 and
modified as required by Supplement B to NEH 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. Rhone, supplied by SCS"
Restriction of 60 cfs will not be necessary, and should be deleted. The
paragraph may be modified if required.

Para. 5.4.1 SCS 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•

- 4 -



I.

l

[

f'

-
l
C
L

•

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 mintmum of 14 feet.

Para. 6.6.3 Because of low permeability, drawdown condition may not apply.
~.

Para. 6.7.1 For size of riprap HRP 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. REVI~ Or PRELIMINARY 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 + 00, 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, so 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.

- 5 -
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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 .amples 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 optimum 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 ERASCO 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 calichi be treated as an easily erodable soil (Class E)
and the spillway be designed using TR-52 requirements with
oe/b resuJ%ing 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.

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 HMR-5, 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

- 6 -
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spillway system. SCS agrees that for this site it is most
likely the 6-hour storm and would accept a 6-hour routing
only if £RASCO can document this, otherwise they would like
a 24-hour storm routed also.

o SCS noted that the Channel Loss Factor used by !BASCO was
obtained from NEH-4 and was not modified as required by TSC
Technical Note Po-4 Hydrology. Upon further discussion, it
was noted that !BASCO had never received this Technical Note.
EBASCO was provided with a copy which will be utilized in.
making the necessary change to the input data. It was agreed
that DAMS II could be used but that the data would have to be
adjusted.

There was discussion on EBASCO'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 ways in the basin
and requested that EBASCO 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
Ie-Day Curve Numbers is TR-60 and not NEH-4, Table 21.2. In this case
the results are the same.

ADDInONAL MATERlAl. FURNISHED 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•

- 7 -



e MINUTES OF MEETING
PHASE I PREDESIGN CONFERENCE

BULIDOG FLOODWAY AND APACHE JUNCTION FLOODWAY, FRS, AND OUTLET
APRIL 16, 1985

LOCATION:

Attendance:

USDA SCS STATE OFFICE
201 E. INDIANOLA AVE.
PHOENIX, ARIZONA

See attached list
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The meeting was opene~ by Don Paulus 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 had not yet studied 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 submit 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 (also called Lost Dutchman Road)
occur coincident with the centerline of the dam. This had been agreed to
between the SCS and project aponsor, the Maricopa County Flood Control
District (MCFCD). The City of Apache Junction took exception with this
alignment. A second proposal was made by the MCFCD 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 MCFCD
asked Ebasco to submit a proposal to them to serve as their engineer in
resolving land rights issues including roads and utilities.

3. Impacts of Idaho Road and Brown Road Alignment on Phase I

6 The alignment and cross-section of Idaho Road aDd Brown Road affect the
hydrologic and hydraulic analysis of the Apache Junction FRS inasmuch as they
reduce atorage volume and restrict drainage patterns in the flood pool.

Ebasco requested the width and side slopes of the road embankments to use in
developing the reservoir capacity. Since this cannot await final dacisioDs on the
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road locations, Ebasco must aSSUDe the max:lmum volume., which correspond
to the original crossing location on the crest. The FCD gave the roadway
width as 48 feetcurb-to-eurb plus 10 '''wide shoulders, with side slopes of
3:1 or steeper. It was noted that this configuration may exceed the proposed

~ 100-foot .wide right-of-way at the base of the embankments. A new configura­
tion for the intersection may affect Ebasco's effort beyond the original
scope of work. It was agreed that the hydrologic and hydraulic analysis would
be completed based on the assumption that the roads would cross the reservoir
as originally proposed i.e.: in a straight line following their current
alignments meeting at the top of the clam. The roadways within the flood
pool area will be kept above the 25-year flood level.

4. Crossings on Apache Junction Floodway and Bulldog F1oodway:

Additional crossings including Tomahawk Road (north-south) which
crosses the Apache Floodway, and Ironwood Road, Meridian Road (north-south)
and a horse trail which will cross Bulldog Floodway, were brought up by the
HCrCD. No piers in the floodways will be allowed for these structures.
Ebasco will provide the hydraulic information at these crossings. Various
utilities, including telephone, gas, and water lines, exist or are planned
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, City of Apache Junction and Ebasco.

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 "shoe" Alternate IJl 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
alterna~ives to be considered are moving the earth 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 lOO-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 Millsap8 later advised Eba8co that these exceS8
flows had been included.

We examined aerial photos of the areas downstream from both spillway
alternatives. It vas observed that development was denser downstream from
the proposed structural spillway and also closer to it than the development
in the area downstream of the earth spillway site, posing a likelihood
of greater damage in the event of the spillway flowing. Ebasco auSgested
moving the structural Ip1llway to the west 11mb of the dam so that it die­
charged into the same area as the earth spillway alternative. SCS will eval­
uate this change and advise Ebasco during the week of April 22.
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6. Hydrologic Analysis

The Ebasco and ses hydrologists met separately to discuss aethodology
and provide additional data to Ebasco. Mr. Millaaps noted that the version
of TR-20 used on the studies to date is not the most recent and used the
Modified Coefficient Method for routing rather than the Att-Kin Method.
Although it would be desirable to have the Signal Butte and Apache/Bulldog
parts of the project done by the same methods, for Ebasco to obtain and get
an old version of TR-20 operable would delay the schedule 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 photographs directly
from Landis Aerial Surveys for use in drainage basin delineation.
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The hydrology studies for developing inflows at the side inlets of
Bulldog Floodway are not yet complete but 4re estimated to be available by
Friday, April 26. Ebasco requested SCS to delay i ••uing 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 i8 available.

7. Design Note 21

ses 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 sese 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 week 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 watershed. SCS informed
Ebasco that this had been taken into account in the watershed planning stage.,

Question: Does the stage storage data provided contain the volume
for material excavated as borrow material?

Answer: A new stage storage curve will have to be developed to
incorporate the volume occupied by the road fills.
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Question: Can SCS supply copies of the appropriate 80il surveys?
Answer: SCS provided the soil survey data.

Question: What purpose does running the emergency spillway storm serve?
Answer: The ESH is used to determine the limits of area required

for purchase of flowage easements. It will be used as in completing the innun­
dation map preparation required in Phase IV. There was discussion about'moving
~he portion of the innundation map preparation for the ESH and FBH flows to
Phase 1 to aid in a decision on whether or not the structural spillway alterna­
tive should be eliminated. It was decided that SCS could make the decision
without the use of the maps (see 5 above) and Ebasco was DOt requested to
change the sequence of work.

Question: Can we obtain copies of construction costs on recently completed
projects?

Answer: Yes. SCS will 8upply copies of abstracts on recently advertised
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-5 and TR-18
must be followed. TN-I. TN-2. and SN-5. do DOt apply.

Question: What procedures are being used by SCS to design the energy
dissipators at the ends' of the concrete channels?

Answer: Design Note 22 to be prOVided by SCS. HEC-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 Rae. 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 Calachi?
Answer: Allowable velocities in the Calachi range flDm 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 Flooc:lway 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 sheets?
Answer: SCS intended to supply standard computation sheets for TR-5

computations and TR-18 computations. Ebasco is not required to use them but
they make the use of the TR's easier. SCS will supply these.
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9. Additional items:

a. So11 Mechanics Note 1 1s being revised but was Dot available at the
time of the meeting. SCS will .end copies ASAP.

~ b. SCS does not allow the use of filter fabrics in the earth fill.

c. Environmental Impact Statement Considerations: Ebaseo will not
design an irrigation system. The 6:1 side slopes will not be
used, Ebasco will design for stability. No top aoil will
be included on the dam in Ebaseo's design; top soil will be
added under the landscape contract if needed.

d. Ebasco suggested that consideration be given to placing f111 on
dry side of optimum 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 Ebaseo. Options to SCS standard f11l placement
procedures were not ruled out.
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241-5143

(913) 967-2000
\ 266-8116

(212) 839-1408

245-1541

241-5152

262-1501

262-1501

982-8002

982-8002.
982-8002

863-4464

(212) 839-1483

(714) 662-4122

(212) 839-1421

(212) 839-1409

(212) 839-3722
262-1501

262-1501

262-1501

236-2768

ATTENDANCE LIST

Orsanization

SCS

11ack " Veatch
Coat.a 7ield Serv.

Ebaaco
Az- Dept. of Water Resources

SCS

iCD

FCD

City of Apache Junction

City of Apache Junction

City of Apache Junction

ILM

Ebasco

Ebasco

Ebasco

Ebasco

Ebaaco

MCFCD

MCFCD

It:FCD
SRP

Name

Don Paulus

Lee 1t~pfer
~

Ken Re1Dert

Myron Temchin

Dan Lawrence

li11 Payne

lob Payette

Leonard Eddy

MJ McNulty

Jeff le11

Richard W. Iroman

Wm. Ruddick

Vic 1o1ano

Glen Rockwell

Carl Mon tana

David Hunter

Shiam Goyal

Nick Karan
Cora iernandez

Erv McLuty

Ray Koffman
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APPENDIX B

CORRESPONDENCE

INCLUDING DESIGN REVIEW COMMENTS



EBASCO SERVICES INCORPORATED
.3000W 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:

EBASCO

12 March 1986

l
Subject: APACHE - BULLDOG FLOOD CONTRa.. PROJECT

SRP TOWER FOOTINGS

[
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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,

/:4:t
/W~~ tVuutII

In Carl Montana
C-'Project Manager

DG:JAS
Enclosures
2514A .

cc: J L Ehasz ~
o Grone~
G Rockwell
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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

Phase: Phase III, Preliminary Design, Contract #53-9457-5-00475

Location: Maricopa and Pinal Counties, Arizona

Authority: Public Law 566
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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 F100dway and Apache Junction Outlet, and
(2) Apache Junction F100dway 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

- 1 -
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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 detenmine 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 pl~ns 3.) has
made reasonable design assumptions. and 4.) properly
set up contract specification bid schedule. and cost.
est imate.

The basis of review has been listed in the preliminary
design reports presented by EBASCO for their "basis
for design ll

•

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 ~rawings. 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 is 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).

- 2 -
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REPORT:.

DRAW INGS:

~ We prefer to use a dowel detail at the
...·expansion/contraction joints and use a fibre joint

filler ASTM D 1751.

~All specification shall include a section for Items
of Construction and Details.

8. Water Surface Profiles: (see minutes Item 12).

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 #4).

11. Excavation quantities: (See minutes Item #15).

12. Design of grouted drop structures. (See minutes
Item #9).

13. Has extra channel wall height been added for super
elevation?

14. Conceptual des i gn: (See minutes Item #3).

~laC_IlE!_J~f!.io~_!-l£l.?_q~~.t~~~eta!_<!i~.s..~~!_U_ctu!..E!-!.nd_
.-£.O_C!~~J'_:

1. Top of dam elevation. (See minutes Item #12).

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
downstream of the dam.

5. AT&T design of FAD diaphragm. (See minutes Item
#10) •

6. Riprap at emergency spillway. (See minutes Item
#13) •

Aparhe JU~Etion Floodwater Retarding Structure~
tOO_~~~,t:

1. Pages 1-12; Draw the elevation view of the drop
structure to a larger scale for more detail.

2. Pages 1-13 to 11: a) show the drainage channel to
the principal spillway outlet. b) show sections
with clearing and grubbing limits.

- 3 -
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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
spillway.

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: ~~lldog F10od~~y 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 '7).

~ Excess excavated materials will be spoiled between
side inlet structures.

~The downstream maintenance road shall be kept to
. within 6 inches of the top of the channel wall.

p~AWINGS: Bu1~2. F1o~dway 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.

- 4 -
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Mr. Donald E~ Paulus
Government Representative
USDA Soil Conservation Service
Suite 200
201 East Indianola
Phoenix, Arizona 85012

Dear Mr. Paulus:

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

D Groner
G E Rockwell
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II J Department of
l. Agriculture
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Conservation
Service

USDA-Soil Conservation Service
201 E. Indianola. Suite 200
Phoenix. Arizona 85012

January 22. 1986

Carl Montana
Consulting Engineer
EBASCO
Two World Trade Center
New York. N.Y. 10048

RE: Apache/Bulldog Flood Control Project

Dear Mr. Montana:

March 10 and 11
April 7 and 8
Apri 1 18

1

[

rI.
L
C
r

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 floodway 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 t1. Arrington
Dave La~bson ~

O
TtI'SolICon~~~;~well. EBASCO. Sant ,

\.~J I' ,n agency of th. I U) J
~ Unltecl Stat., DePirtment of AgrIcultu,. '-..,;;;;1'

•
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G1 en Rockwell
EBASCO Services, Inc.
3000 W. MacArthur Blvd.
Santa Ana t CA 92704

RE: Apache/Bulldog Flood Control Project
Alignment Variance

Dear Mr. Rockwell:

In response to your letter dated January 16, 1986 t 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

t
1986 meeting we found our coordinates to agree. However t please review

the four highlighted sheets attached in which we have questions.

Donald E. Paulus
Government Representative

Enclosures

O The Soli Con18rvatlon Bervlce
I' an agency 01 the"=fI United State, Department 01 Agrlcunure
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EBASCO SERVICES 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
Phoenix. AZ 85012

Dear Mr Paulus:

EBASCO
16 January 1986

Variances still exist in the alignment information prOVided by SCS to Ebasco. A
sketch is attached to illustrate.

The alignment for the FRS and floodways 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 SeE coordinate calculations are
not based upon the data shown on the mid-October. 1985 issue.

The tabulation below illustrates the discrepancies:L
[~

Subject:

P.1.4 - P.1.S
P.1.S - P.1.6
Sta. P.1.6

APACHE-BULLDOG FLOOD CONTROL PROJECT
ALIGNMENT VARIANCE

DRAWINGS
OeTOa ER. 1985

N Sl° - 13 1
- 16" W

N82° - 43 1
- 16 1 W

197 + 20.9

COMMENTS
JANUARY 1986

H 51 1
- 13 1

- 08" W
H82° - 41 1

- 14" W
195 + 50.91

•

In a telephone conversation between Don Paulus and D Groner 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 "October, 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,

/DL(2J~
~ Carl J Montana

Project Manager

DG:JAS/0036u
Attach.

cc: G Rockwell
...,.,-1) .(;roner

0036u
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Department of
Agriculture

Soil
eonlervation
Service

SCDEC 1985

West National Technical Center
511 N. W. Broadway, Room 547
Portland, Oregon 97209-3489
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~~~: ENG - Phase II, Final Review of SM Report,
Bulldog Floodway and Apache Junction Flood
Control Project, Arizona

To:
Ralph M. Arrin , State Conservation Engineer,

'x, Arizona

o.t.: December 26, 1985

FII.Cocl.:

I

L

•

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 11.5t\, 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 more passing the No. 200.

3. Page 33, Item II-C.8 - 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 t2\ of optimum moisture and
95\ of maximumYd rather than the method specification.

5. Page 38, Item 111-3 - A method specification for compaction similar to
NEH 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 III-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 .

'.
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Ralph M. Arrington
December 26, 1985

2

7. Table V - delete note 1

Table VI to IV - Footnotes should be indexed to proper table

heading.

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
L
[

•
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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 11, Soil Mechanics Report, Contract 153-9457-5-00475

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 F100dway and Apache Junction Outlet, and
(2) Apache Junction F100dway 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.

.,
-.1 -
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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 recommendations 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 pre1 iminary
report, by Cliff Deal, Soil Mechanics Engineer,
SCS, WNTC. Dated October 24, 1985.

3) Geological Investigation Report; Apache Junction
FRS, Apache Junction Floodway, Bulldog F100dway,
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.

.,
-.2 .,
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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 uniformity 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 f100dways should be addressed for flow stresses
and stability and the calculations done in the Phase I report ,
referenced.

- 3 -
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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 cal iche (non-yielding) foundation.

5u~~~rnment Representative

- 4 -
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COMMENTS FOR APACHE JUNCTION FRS AND fLOODWAY
AND

BULLDOG FLOODWAY AND APACHE JUNCTION OUTLET

r(:T,?1 r~a..~ '];r,. Jo" 1::"-" ~ 0_- -.

Preliminary Design Report

1. Reque~t moving the ~t~rting point of Ap~che Junction Floodw~y to St~. 11+87
to ~ccommod~te more flow~ coming from we~t of Ap~che lr~il.

2. A premold joint i~ required between the bridge ~butment ~nd ch~nnel floor
to in~ure independence from e~ch other bnd minimi~e lebk~ bt Meridibn bnd
Ironwood RObd~.

3. Cold jolnt~ ~hould be u~ed between ch~nnel wbll~ bnd bdjbcent bridge
&butment~ bt Ironwood bnd Meridibn RObd~.

4. The channel invert elev~tion in the bridge breb~ bt Meridibn bnd Ironwood
Ro~d~ ~hould be ~et low enough to provide proper freebobrd without cbu~ing b
hump on the rObd.

5. A rain gauge ~imilbr to the one to be in~tblled for Signbl Butte FRS i~

de~irebble for thl~ project.

Preliminary Plans

I. Bulldog Floodw~y ~nd Apbche Junction Outlet Generbl Comments.

,b. Sheet~ improperly numbered.

b. Detail~ improperly lbbeled bnd not referenced in drbwings.

c. Need maintenbnce rObd~ on both side~ of ~tructure. No debd end~

or tight radius turn~.

1. Sheet 2-2

Show Signbl Butte FRS

2. Sheet 2-3
b. Section bt SlA. 101+50 to STA. 115+00 - The symbol for
concrete is ea~ily mistbken for drainfill.

b. Side Ch~el Inlet No. 1 should be indicbted in the plbn bnd
profile.

3. Sheet 2-4

--'b. Orbinage should be provided for mbintenbnce rObds .

b. Flow~ (rom ~mbll wb~he~ should be bccommodbted.

c. Side inlet i~ not lbbeled.

4. Sheet 2-&
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b. Indicbte which section of the floodwby bre elevbtion wbll~

1 to 4.

Sheet 2-7

Stbte if there is bn Inlet No.3.

&. Sheet 2-10

L
[

lc.
[

Ilu

[

•

tl. It bppebrs thbt drbinbge directly to the eb~t should bl!:io be
picked up by the collector chbnnel.

b. Two side chbnnel inlet!:i bre lbbeled bU Inlet No. 5 on shcetu
2-9 bnd 2-10.

7. Sheet 2-11

b. Lbbel energy di~!:iipbtor in the profile.

b. Put b symbol for bridge bt Meridibn RObd in the plbn bnd
profile.

c. Floodway reference line needu bn brrow pointing to the line.

d. How wi 11 cross-drbinbge be hbndled thbt impinges on chbrmel
jU!:it upstrebm of the end of the concrete lined chbnncl?

8. Is there bny concern on the impbct of cross-drbinbge on the
ebrth-lined portion of the ebrth chbnnel?

9. Sheet 2-12

b. Show b cros!:i-!:iection of the ebrth chbnnel.

b. Is the ebrth channel bbove ground?

10. Sheet 2-15

Show detbil!:i of wingwbll!:i for the side inlet.

11. Sheet 2-1&

Indicbte construction joints bnd expbn!:iion joint!:i.

12. Sheet 2-18

IndiCbte if wbter stoP!:i bre neCC!:i!:ibry bt con!:itruction joint!:i.

13. Sheet 2-30

b. Detbils for Elevbtion:

Assign depth for down~trebm cut off bnd slope for the S& foot
long'grouted riprbp.

II. Apbche Junction FRS
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1. Sheet 1-2

Label energy di~~ip~tor un Ap~che Junctiun Fluud~bY·--
2. Sheet 1-4

~. State why there i~ ~n emergency ~pillw~y e~~t of Ap~che lr~il.

b. Dr8in~ge for run off un ~cces~ ~nd m~inten~nce ro~d should be
provided.

c. Drainage for minor wa~hes without inlet~ ~hould be provided.

d. The plan ~nd profile ~hould make reference to ~etbil~ uf ~ll

inlets.

3. Sheet 1-12

Comments ~re marked in red.

4. Sheet 1-13

Show typic~l ~ection of FRS

S. Sheet 1-16

Show ro~d ramp~ for Id~ho ~nd Lo~t Dutchm~n Roads.

6. Sheet 1-20

Comment~ ~re marked irl red.
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Phoenix, Arizona ~~Ul,

Uecember 2, 19~~

Carl Montana
Consulting En9ineers
EBASCO Services, Inc. 9lst Floor
Two World Trade Center
New York, I~. Y• lOU4B

RE: Side Inlets 4C, ~B, and bA

Dear Mr. Montana:

RECEIVED

DEC.-41985

G. ROCKWEll

L
,-

r.
L
[
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•

As you are aware, shortly after the November 7, 19~b monthly meeting, the
SCS selected one of the two design approaches for the subject inlets which
were submitted by EBASCu October 2Y, l~~~. This letter is to dOCuQent 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. Backwater caused by pondiny would be extensive and require
additional maintenance of the sediment pool and collector dikes.

£. Uniform flow will be maintained throuyh the inlet reach. Thus the
design will not require excessive wall heights alony the main
channel, caused by a standing wave that would occur with the weir
drop inlet.

3. The natural vegetation will not be disturbed within the wash u~stream

of the entrance channel.

Si ncerely. ../)

D~JJ>~/,J)~
Donald E. Paulus
Government Representative

cc: Ralph Arrington
Bill Payne
Jack Stevenson, WNTC w/attachment

tplen Ro~kwe'l fHASCO. Santa Ana
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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:

E~O

27 November 1985

SUbject: APACHE - BULLDOG FLOOD CONTROL PROJECT
ROAD INTERSECION AT FRS

L

":.
L
C
[

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:

1. 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 Mountain Bell
Telephone lines to be embedded in the road fill clear of the dam.

2. The maxirrum 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
oownstream 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
o Groner

2390A

Carl Montana
Project Manager
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West National Technical Center
511 N. W. Broadway, Room 547
Portland, Oregon 97209-3489

November 18, 1985
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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 meeting in Santa Ana, we agreed to supply yvu
with an estimate of the amount of differential settlement 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 concern than differential settlement is the loss of free­
board. We believe you will need to address this problem before becoming too
overly concerned with differential settlement values.

If we can be of further assistance, please do not hesitate to contact Don
Paulus, Government Representative.

~.~~~
Head, Engineering Staff

Attachment

cc:
George C. Bluhm, Director, WNTC
Verne M. Bathurs~, State Conservationist, SCS, Phoenix, Arizona
Ralph M. Arrington, State Conservation Engineer, SCS, Phoenix, Arizona
Don Paulus, Government Representative, SCS, Phoenix, Arizona

•



EIASCO SERVICES INCORPORATED

• Two World Trade 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-L

October 29, 1985

Subject: Bulldog Floodway and Apache Junction
Flood Control Project

,

L

li
[

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
~ulldog 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
f100dway 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
I ·Ar.
S N Goyal

- w/o atts.
~~

- w/atts.

Very truly yours,

£~~
Project Manager
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West National Technical Center
511 NW Broadway, loom 547
Portland, Oregon 97209-3489

Sub,ect:MGT - Trip leport - leview of Phase II
AbE leport by EBASCO for Bulldog Floodway
a~d APaChe~unctiOFRS, AZ - 9/30-10/1/85

TO'Jack C. Steven ,Bead, Engineering
Staff, WNT

Part icipants.

Dltp,ctober 24, 1985

FII. Coct.:

L

r­

'.
L
(;

[

Carl L.·Montana, 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 Ana, California
Don Paulus, Government lepresentative, SCS, Phoenix, Arizona
Clifton E. Deal, Soil Mechanics Engineer, WNTC, SCS, Portland, Oregon

Purpose. This trip was made to provide soil 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 letarding Structure, and Outlet. This
contract consists of five phases: Phase I - Site characterization and
Comparative Design Studies; Phase 11 - 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 I comments and the preliminary Phase 11 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 I comments were not discussed because EBASCO had made
the WNTC had not received those revisions before this meeting.
that some of those revisions would possibly be reflected in the
comments and discussion.

revisions and
It was decided
Phase II

A lengthy discussion was held on the preliminary Phase 11 - Soil Mechanics
Report. The following is a list of major items discussed:

\.
1.

't_.
Stability analysis for Apache Junction FRS.

Need for pin hole testing during construction of the f100dways and FRS.



Negative pore pressures in triaxial test results.

Jack C. Stevenson
OCtober 24, 1985.3.
4. Using average loil values in stability analyses or other analyses.

5. Collapsibility of foundation and recommendations for design.

6. Drainage needs for structures.

7. Use and ,understanding of the new Soil Mechanics Note No.1.

8. Filter and drainage diaphragm outlet needs, sizing and placement.

9. Central transition zone; with or without outlets.

10. The need for the report to include all soil mechanics related items.

2
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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 stability 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 stability
analysis. Therefore, it was agreed that the effective stress values will be
used instead.

Item 4 - Use of Average Soil Values. It was agreed that the use of "average"
for soil parameters in the report should be changed. SCS has normally used
the worst case situation when using soil parameters in an analysis. Averaging
loil parameters is not good practice.

Item 5 - CollapFibility of Foundation Soils. Based on the inveltigational
report and laboratory report, the collapse potential for the foundation is
uncertain. SCS experience indicates that dams built on limilar foundations
have had some 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 is our judgment that cracking will occur whether we know the magnitude of
the collapse or not. Cracking has occurred even on .ites where SCS has
removed a significant portion of the foundation. For this reason: we do not
agree with the statements made on pages 24 and 25. Therefore, it i. our
opinion that a central transition zone can be used to control the cracking due
to potential foundation movements.

•
Jack C. Stevenson
~tober 24, 1985
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It was agreed that EBASeO will consider our comments about using the
transition zone and SCS will provide EBAseo with an estimate of the amount of
differential settlement a transition zone can tolerate without failure.

Item 6 - Structural Drainage. Drainage needs for the FRS and concrete
structures were not addressed in the report. It was agreed that a discussion
of re~uired drainage measures will be added to the report. This discussion is
not to be a complete design but rather the need for and ~ype of system or

systems which address the soils to be used as backfill or built upon.

Item 7 - New Soil Mechanics Note #1. It was agreed that the new Soils Note
will be used to design all filter systems needed for this project. An advance
copy of this note was given to EBASeO with the understanding that some
editorial changes may occur when 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 crossing will 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
suggest EBASeO consider enveloping the PS conduits with a drain aggregate
encased in filter aggregate. Doing this will eliminate the need for hand
compacted backfill.

EBAseo 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.

EBAseo 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 should be in the
.oil mechanics report have been discussed in other reports or correspondence.
It is sesIs desire that all soil mechanics items .hould be discussed in this
report, regardless of whether the analysis results are negative or positive.

ERAseo agreed to including all soil mechanics related items such a. a better
description of the project and an explanation for the additional testing •
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Jack C. Stevenson
{~r"~pr '6, 1985

COMMENDABLE WORK

Don Paulus has done an excellent job in coordinating this meeting 'with
EBASCO. The meeting was very productive and the members of EBASCO that
participated were very professional in their comments and discussion. An exit
conference to review these recommendations was not conducted.

Soil Mechanics Engineer

Attachment

cc:

[
--... George C. Bluhm, Director, WNTC

Verne M. Bathurst, State Conservationist, SCS, Phoenix, Arizona
Ralph M. Arrington, State Conservation Engineer, SCS, Phoenix, Arizona

r
- James N. Talbot, Nat ional Soil Mechanics Engineer, SCS, Washington, D.C.

Carl Montana, Project Manager, EBASCO Services, Inc., New York, New York
tpon Paulus, GR, SCS, Phoenix, Arizona

; •

•



•

L

L
r~

••
II
[

\.

8JCKHORN-KSA WATERSt£D

APACt£ .1JNCTION Fl.O(X)WAY, FRS, OOTLET

AND BULLDOG FLOOOWAY

AGENDA ~ K)NTHLY KETING

OCTOBER 1-2, 1985

EBASCO SERVICES INCORPMATEO

SANTA ANA, CAl.l~IA

1. REVIEW OF CCM£NTS ON

PHASE I - FEASIBILITY STUDY REPORT

2. REVIEW OF Kt«l 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

3. Review and Discussion of Preliminary Phase II Report

4. 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
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7. SCS Standard Mylars for Riser and Conduit

8. Signal Butte construction Schedule

9. Review Drawing Title Block LIIyout

10. Change of Floodway centerline to "Reference Line"

11. 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 table 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 Df Ebasco Work and Meetings

GR/lf 9-17-85
oo23/Wang
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201 E. Indianola
Suite 200
Phoenix, Arizona 85012

October 21, 1985
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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:

Under separate cover you will find the following:

For your information I have enclosed a paper on construction joints which
was prepared by our California Design Section. This paper shares some 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 A&E design contracts, I have
enclosed two papers on the subject for your inforaation. This information
is currently being put together in a SCS Technical lelease (Ta).

One blueline each of Meridian and Ironwood bridge preliminary
detaUs.

The proposed construction joint submitted by EBASCO October 9, 1985 has
been reviewed by our staff and the WNTC, and we feel that this would be an
adequate method to use. However, particular attention should be mentioned
to keep the key area clean.

/ 1.
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One .ylar and two bluelines of sheet~,;Apache Junction FRS, station
90+00 to 105+00.

Two bluelines of the extended emergency spillway centerline
topography.

Sheet 16 and the extension of the e.ergency spillway completes the revised
and additional topography required.

OTIle loll ConMNatlon lervlce
II an agency or tile\WI United Stat. DepartlMftt or "culture
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Glen Rockwell

October 21, 1985
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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 simutaneously 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



EBASCO SERVICES INCORPORATED
• 3000 W "ooArt"" 81" ,Sao" Ana, CAS2704, (714} 662-4000

Mr Donald R Paulus
Government Representative
USDA Soil Conservation Service
Suite 200
201 East Indianola
Phoenix, AZ 85012

Dear Mr Paulus:
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9 October 1985
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Subject: APACHE-BULLDOG FLOOD CONTROL PROJECT
FLOODWAY DETAILS

.. 9.

L

Ii.
t.
C
["

•

Supplementing our telephone conversation of October 8, 1985, 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 (l/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:

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. II

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 I~ ~.?r1 .
. $. 4',
N. 1-1 •
t/AJ .
It.tt .

0290r
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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

Weepholes in floodway walls will be 2 1/2-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 wall, 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,

~!Blucl!t
~Carl J Montana
{ Project Manager

DG:JAS

cc: G Rockwell
o Groner

0290T
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Department of
Agriculture

loll
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Service

. 201 E. Indianola
Suite 200
Phoenix. Arizona

October 8. 1985
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Glen ..ocnell
£BASCO Servces. Inc.
3000 W. MacArtbur Blvd.
Santa Anna. CA 92704

IE: Apache/Bulldog Flood Control Project. Contract No. 53-9457-5-00475

Dear Mr. ~kwell:

The following are responses to questions Which were aaked at our October
1. 1985 meeting in Santa Anna.

Q. Is there going to be a problem with specifying I inch or less
aaterial for embankment and structure backfill?

A. Yes. ve feel there is. When we say 1 inch or less in tbe
apecification that is exactly what the inspector will look for and
knowingly the contractor may increase bis prices for these iteas. We
recommend using six inch and ~hree .inch ..ximua particle ~izes for
embankment and 8~cture backfill respectively. With these

-limitations. you aay also specify a required percent of fines.

The general write-up of the EARTHFILL Specification. under (4)
Plac:ement. states material may not differ substantially in texture or
gradation from the surrounding saterial. Therefore. the contractor
would not be able to place a load of gravel. for ezample. 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 spillway hydrograph routing.

Q. Bow do ve vant to show the survey base lines on the plan and profile
.heets?

A. Show parallel lines 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

OTtIe loll ConMf"dtlon SeMce
.. an a..ncy 01 ""\WI Uftltld "a'.. DepartlMfl' 01 ","culture
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Apache/Bulldog ?lood Control Project

Glen aockwell

October 8, 1985
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These distances will .ake tbe best uee of already existing survey.

A note sball also be added Itating that the .&Xi.um distance between
baseline .anuments is 500 feet.

Q. Do we want to elevate the floor of the channel at the curves for
super elevation?

A. No, additional heigbt will be added to tbe wall according to m-25.

Q. Do we want to use a transverse slope toward the centerline of the
lined channels which exceed 10 feet in width according to ?ar Vest
States criteria?

A. No. I have talked witb our legional Office and they confiraed tbat
this is not hard rule that we sust follow.

Donald E. Paulus
Government Representative

cc: Ralph M. Arrington
Bill Payne
Carl Montana
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October 2, 1985

! i" •

/

~it1j 0t ~pache @!unction

•

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.

L
ro

",

[

•

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 I
Feasibility Report

Gentlemen:

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 reason~b1e 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 NOIUH IDAHO • APACHE JUNCTION, APJZONA 85220-0190 • TELEPHONE (602) 982·8002



tlr. 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,

I

i '"

RWB: sh

File 307.06
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Mike McNulty, City Manager
Ralph Arrington, State Conservation Engineer
Bill Payne, State Conservation Services
Don Paulus, Representative USDA
Carl Montana, EBASCO Services, Inc.~
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~' U"od Stat..'J Oepertment Of
, Agricunure

Soil
Coneervation
SeMce

Suite 200
~01 E. Indianola Ave.
Phoenix, AI 85012

• Glen Rockwell
EBASCO Services, fnc.
3000 w. MacArthur Blvd
Santa Ana, CA 92704

,

September 24, 1965
Jic..'d q·Zw-B5 -s.,~,

I
RE: ~pachelBulldog Flood Control P~oJeet, Contract No. 53-9457-5-00475,

Revised contours and profiles on ~11ars.

Dear Mr. Rockwell:
.'The folrow'n, revised mylars are enclosed:

St.••.,. No. Tltl.

Arizona Stete Plene coOrdinates for Station '0+00, east of Apache Trail, are
N884,689.68 £618,581.81. You wi II find this point tl25) and others In the SCS
dislgn, fol3tr titled; Apache Junction FRS & FloodwBY, 8ufldog Floodway, sent
to Carl Men'.n. at the start of the project.

3 Bulldog Floodway, St~ iZ9+76.,6 1'0,.145+00.
~D ~pache Junction FRS Outlet, S~ '10()+76.34 "To STa 115+00.
21 ~paehe JunctIon FRS outltt, Sti 115+00 to,Sta 129+76.16.
3 Apache Junction Floodway, Sta 11+00 TO Sta 25+00.
4 Apache Junction FlOodway, Sta 25+00 to Sta 39+50.

~~ C.IVt:1"rl"~

AI. IIIN""
L. "f"en
0.&. _

cc: 8111 Peyne
Ralph Arrington

Donald E. Peu1ut
Government Representative
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Th. Soil Con.......t'OfI $e<Y,c•
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Cer I Montana
Consulting EngIneer
EBASCO Service, Inc. 91st Floor
Two World Trade Center
New York, N.Y. 10048

•

(i
.~ United States

Wi; Department of
'D/ Agriculture

•
Soil
Conservation
service

Suite 200
201 E. IndIanola Ave.
PhoenIx, AI 85012

September 24, 1985

~.; ;.,~

It, IJ tf.~"

L N,1';::
~. ~,

RE: Apache Junction/Bulldog, Contract No. 53-9457-5-00475 Permeabllltv test
results, Sol Is Test results, and other ~terla's as requested.

1oOlI._ .•

Dear Mr. Montana:

Enclosed are the followIng:

PermeabIlity 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.
Inplace 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.
Approx Imate Iayout change of Bu I Idog FIoodway. _. r

Sincerely; 11 ~ (;

fr1Jj?l~~

Materials provided as dlscrlbed In numbers 1,4,5, and 6 provide
doumentatlon for 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.

1. )

L 2. )
3. )

r 4. )

5. )

\• 6. )
- 7.)

[~I~~~ 8. )

o
[

Donald E. Paulus
Government Representative

•
1\ The So~ Con,ervaloon service
U i' an agency 01 the'l::::JI Oepartment 0' AgflcuhUfe
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.-
in loss of section thickness during high flow. To minimize this 108s
ve recommend increasing the dsO rock 8ize such that the max~ rock
size approaches the depth of lection. •

If there are any questions on these cnmments, please call.

1lalph Arrington
June 27, 1983

•
~e Jt!<:;Y;;;:v~4

JACK C. STEVENSON ~-
Bead, Engineering Staff

Attachments

cc:
Donald E. Wallin, Bead, Design Unit, Engineering, WIC
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•
EBASCO SERVICES INCORPORATED

Two World Trade Center, New York, NY 10048

File Ref:

_~/,.·i,/

E~O

USDA 3767-L0023

September 5. 1985

Mr. Donald R. Paulus
Government Representative
USDA Soil Conservation Service
Suite 200
201 East Indianola
Phoenix, Arizona 85012

/., I '''7· :'.,. ~I ,.~ •

Subject: Bulldog Floodway and Apache Junction
Flood Control Project
Response to City and County Comments
Phase I Feasibility Study

L
r:

I.
L.

f]
[

•

Dear HI'. Paulus:

Your review 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 comments are more general in nature and will be responded to
through this letter. Their letters should be referred.

City of Apache JunCtion:

Apache Junction F100dway If and when Tomahawk 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 Brown
Road culverts are designed to pass flows through segments of the reser­
voir which should not be the basis of design for Tomahawk Road.

Emergency 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 in!ormation provided at earlier meetings. 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 for flow across the roads for the emergency
and freeboard storms. This in turn would affect the top of dam eleva­
tion. SCS has agreed to resolve this issue with the City•
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l.a. A structural concrete spillway is being used.

l.b. At the present time we are recommending a 2-1/2 to 1 upstream
slope. The final determination will not be made until the
completion of slope stability analysis in Phase II.

l.c. "Uncontrolled" means there are no manually operated gates or
other devices, such as flashboards, which must be manipulated
for the spillway to function.

l.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. ses criteria requires that extremely wide earth
spillways 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.

l.f. The lO-day criteria is standard for sese Exactly how the
drawdown time on this site compares to other sites in the
project will have to be answered by sese

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 handled during construction. We
are in contact with MOuntain Bell.

2.e. No comment.

2.f. The final alignment is as' shown as Alternate 1 on the plans
prOVided by ses. The inundated area will be established in
Phase IV •
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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 yours,

Carl J. Montana
Project Manager

CJM:rg

cc: J L Ehasz
G E Rockwell
D Groner
5 N Goyal
V M Bolaoo
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201 E. Indianola
Suite 200
Phoenix, Arizona 85012

August 15, 1985
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Consulting Engineer
EBASCO Services, Inc. 9lst 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 I for the above subject have been completed.
Enclosed you will find the following:

Arizona Design Review Report
WNTC Design Review Report
Flood Control District of Maricopa County review comments
City of Apache Junction review comments
Appendix V -Infinite slope analysis for cohesionless soils", EM 1110­
2-1902, u.S. Army Corp of Engineers
Infinite slope 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

1.
2.
3.
4.
5.

The result of the reviews show that we are in agreement with the selected
project features being recommended by EBASCO in the Phase I-Feasibility
Study i.eport.

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 I presentation conference a
copy of all the review comments shall be included in the final revised
report. In addition, address all questions that have been raised in the
reviews and include these responses in the final report.

L
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1

The completion of this report will provide adequate documentation for this
phase of work, however, additional documentation may be required for
subsequent phases.

If you have any questions about the review comments please call Don
Paulus.

Sinc~rely,

,''/) . " :- {J .-'!
- ". • .-,r.-;. __-r"

David o. Lambson
Contracting Officer

O,... loll CoftMl'ftuon ..,.,..
II." ~,oItN

~ ~"INDepartlneftt 01~

•
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UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE

ARIZONA STATE OFFICE

ENGINEERING STAFF

PHOENIX, ARIZONA

8/12/85

DESIGN REVIEW REPORT

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.

[

rI.
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JOB:

PROJECT:

LOCATION:

AUTHORITY:

Phase:

SUMMARY:

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.

•

SCOPE OF REVIEW: Review of Phase I-Feasibility Study Report submitted
by EBASCO Services Incorporated to the Soil
Conservation Service July 1985. Contents 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
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PURPOSE'OF""REVIEW:Thi. review will determine: 1) if the correct design

criteria for the project feature. have been
established by the A&E. 2) If the A&E has pursued
reasonable design concepts in evaluating the
geological and 8011 mechanic. testing information for
its .uitability for de.ign 3) the completeness of
the design hydrology .tudy for Apache Junction FRS and
Floodway and 4) the acceptance of the recommended
project feature alternatives.

l.
r'
ie
l.
L
r~

BASIS FOR 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 Watershed Work Plan
National Engineering Manual
TR-48 , (DAMS-2 Program)
TR-60, Earth Dams and Reservoirs
Sedimentation Report, 1974 Supplement, Buckhorn­
Mesa Watershed
TR-25, Design of Open Channels
NEB-S, Hydraulics
NEH-14, Chute Spillways
Engineering Design Standards, rar West States
TR-2, Earth Spillways
TR-S2, Layout of Earth Emergency Spillways •••
Engineering Monograph No. 25, Bureau of Reclamation
NEH-ll, Drop Spillways
"A Baffled Apron as a Spillway Energy Dissipator",
by T. J. Rhone
Hydraulic Engineering Circular No. 14, V.S.
Department of Transportation
NEH-20, Construction Specifications
Highway Research Program Report No. 108
Apache Junction/Bulldog Geology Report by Aubrey
Sanders
Soil mechanics testing results 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
NIcl TSC Tech Note P0-4
TR-16, Rainfall-Runoff Tables for Selected Run Off
Curve Numbers
"Hydrologic Design Manual for Drainage Area less
than 25 equare mile. for Arizona" by Department of
Agriculture, February 1972
"Runoff Curve Numbers for Semiarid lange and Forest
Conditions" ASAE June 1973
"Addition of Sideflow from a Broad Cre.ted Weir to
flow in a Open Channel at Supercritical Flow" by
SCS, Agricultural Ie.earch Service
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SECTION I, INTRODUCTION:

1) Change watershed area to read 10.8 square aile••

SECTION II, DESIGN CRITERIA:

1) 2.6 - Mention transition from pipe principal spillway to rectangular
channel. Also is this flow in the outlet channel supercritical or
subcritical?

2) 3.3.4 - Frost?

3) 5.1.8 - A minimum of 1 foot of freeboard is required for aubcritical
flow channels. Documentation will be needed to allow a 6-inch freeboard
in supercritical flow channels. Without this documentation 1 foot
freeboard 1s a minimum.

[
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4)

*' 5)

6)

7)

8)

9)

10)

6.1.8 - Consideration Ihould be given to structure backfill in
accordance with NEH-20. -

6.1.9 - Check sources for size and soundness to determine if riprap is
feasible.

6.1.11 - Mention filter material for diaphragm around principal spillway
conduit in accordance with TR-60. ~-" ,- -". -:' ..i(" '.-:

6.2.3 - Sudden drawdown conditions will be of concern for sloughing at
the upstream face. Partial seepage shall be taken into account with a
infinite .lope .tability analysis.

6.4.3 - See comment II this lection.

6.7.1 - Caution: Loose rock riprap and bedding material has been used
upstream of grouted rock side inlets unsuccessfully on a previous
project.

6.8.1 - Provide drainage for the AT&T conduit in accordance with TR­
60. Drainage will be required for the principal spillway conduit, again
in accordance with TR-60.

•

;V(If . SECTION IV, SUITABILITY ASSESSMENT SOIL MECHANICS:

1) The definitions of -partial- and -full- cutoff. as given in the WTite up
are .i_Ieading. We are looking for a full cutoff whether the depth
extends to caliche or another suitably defined 80il layer.

2) The 80i18 In the fundation and tho.e to be used In the embankment are
nearly all coarse-grained SM andSC. Identification of di8per.ion
properties 1. generally restricted to fine grained 801ls, 8ince the
disper.ive property 18 at odds with -Dormal- clay behavior. (i.e •
cohesion and impermeability). The delign of the dam will not depend on
thOle properties of the clay finel. 80 1t 18 not necessary to do
additional testing for di8per.ion.



•
3) Conclusions and Recommendations: Rework this aection as per our

di.cussions at the 7/25/85 morning meeting •

4) Submit a plan of testing for additional field permeability tests and
atandard penetration tests (vet & dry). Di.cuss vith our Geologist,
Aubrey Sanders to determine if additional investigations are necessary
at the outlet of the baffle emergency aplllvay lite.

SECTION VI. STUDIES:

The results of applying the channel loss factor in this sanner lowered the
top of dam by approximately 0.5 foot.

EBASCO shall .ubmlt the additional computer run as mentioned above
for SCS documentation.

2.4 - Include a gated outlet in the principal spillway design. Seepage
viii be controlled by a diaphragm and outlet drain material.

2.5d - Show reference for statement, "Surface protection by soil cement
is not considered satisfaeatory because the velocity of vater increases
to about 10 feet per second.

2.5e - Why vas the compari.ion of .pillvay width and embankment height
for economics .topped at a 100' vide .pillvay?

2.5f - Documentation of scour, and plunge pool effect of the baffle
emergen~y .pillway needs to be included.

4.2 - What viii be the criteria followed in the structural design of the
culverU?

NOTE:

As a result, ve feel the s11ght additional costs in construction for the
added conservatism does not warrant the added engineering time and costs to
make changes to all the related hydraulic computations already established
for the project features in this phase of work. Therefore, ve will accept
the hydrology as submitted.

5)

.It' 4)

'!./3)'i .' .

I/Y.~; SECTION V, HYDROLOGY:

In an initial review by the SCS June 26, 1985 the comment vas made to apply
the channel loss factor to the entire contributing drainage area rather than
each .ub-ba81n as Ihown in the report. An additional computer run vas done
to study the effects.

r
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SECTION VIIi, SUPPORTING DATA:

•
tl'(.o, 1) For each energy di.sipator, calculations need to be .hown for discharges

le.s than full flow to confirm that the hydraulic juap doe. Dot move
further downstream. Erosion due to low flows 1. elpecially of concern
at the Bulldog Floodway drop structure vhere the de.ign does not include
a .tilling basin before flows enter the earth channel. (See enclosed
criteria for analy.i. of flow. Ie•• than QIOO.)

/



Document ailt lade~ flow.

Page 3 of 15. Apache Junction Floodway - increasing the .lope to 0.0024
appear. to put you in the unstable flow zone (0.7 Sc to 1.3Sc).

2)

For ease of construction with ateel in both faces of the channel walls
we recommend that 10 inch minimum walls be used in design.

~

5) Additional concrete cover is required where flow velocities exceed 10
fps or 18 carrying an abrasive bed load. A minimum of~ iDc~ cover
shall be provided over the top ateel in the invert. This 1 inch
additional thickness ahall not be used in computations as increasing
effective depth.

•tJ ~c \ 3)

4)

Date
8-/.5-85

L"/f'-;!?~
Engineer. Date

Make 8ure references are used consistantly throughout the 8upporting
calculations.

Run final water surface profiles to establish all water depths.

Establish dimensions for the -needed" rights-of-way throughout the , I
project area. Flood Control District will adjust to these. -w/"h 201'''; tV.-i'

For each floodway establish high water contour 11nes .~,the upstream ,
banks and aide inlet locations. ~!I~c. /I))V 4. 'iot:ft..} It:,!; :-/ r ~ ",:~.I

" J

8)

Submitted by: Don Paulus. Government Representative

~~~~~~~~~~~_~__~---:' 8"~lS~':"fj-'­
Conservation Engineer Date

I.
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UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE
WEST NATIONAL TECHNICAL CENTER

Engineering Staff
Portland, Oregon
August 12, 1985

DESIGN REVIEW REPORT

Job
Project
Location
Authority:
Phase

. Apache Junction FRS & Bulldog Floodway
Buckhorn-Mesa wpp
Pinal County, Arizona
PL-566 (WF 08)
Phase 1 - Site characterization and comparative design studies.

l-

r

•
L
r~

r

•

Summary:
This phase is considered adequate. Suggestions for improvement of the report
or for use in subsequent design phases are given in the review comments below
or redlined on the report.

Description of Job:

The job consists 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 structural 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 used as a basis for the review:

1. National Engineering Manual
2. TR 25 Design of Open Channels
3. TR 60 Earth Dams and Reservoirs
4. U.S. Dept. of Transportation REC 14
5. Buckhorn Mesa Watershed 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. Appendix V "Infinite Slope Analysis for Cohesionless Soils", EM
1110-2-1902 U.S. Army Corps of Engineers.

1. Section II, Item 6.1.8. Engineering Design Standards - Far West States 1S
suggested as criteria for determination of lateral earth pressure,
particularly figures 2.11 through 2.14.-

the

Infinite slope analysis chart - prepared by WNTC2.

2. Section II, Item 6.2.3

r' / a. Based on the potential for the riser to plug it is suggested that

'

i.' ~.'.. ~~.~, steadby.andltral..psidSUgdgreaWsteddownthCaOtnditions be analyzed in accordance with TR60.

~ the infinite slope analysis be run on
.f cohesionless embankment soils rather than the normal slip circle or random

I..
~.l.G· type analysis. The following material may be used for analysis by this

method:

[

C' 3. Section II Item 6.4.4. Because caliche is not uniform it is suggested
·:~G.A~.. that computations be made for pipe joint extensibility and provide

1\' j r· t articulation in the conduit to compensate for the lack of uniformity in the
I i ~-f, . ,Joundation and the stresses imposed by the strains in the embankment over
, ,;. "i' ~\time.

,. '. " J. I'" ,J -.
:} ~~. :; ~' Sui tabil ity Assessment: Soils Mechanics

. '(

1. Section IV, Page IV-2, Third paragraph. A full cutoff to caliche or other
relatively impermeable materials can be provided by designating the
approximate cutoff trench limits on the drawings and noting that final depths
will be determined in the field. It is suggested 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 Itatement is inaccurate. It is
luggested that this .tatement be rewritten to reflect the true representations
of the material tested and that the test result. be used in the required
settlement and Itability analysis.
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3. Section IV, Page IV-6, Item 2. As stated in comment I above full cutoff
can be accomplished without excavating to caliche. It is suggested that this
method be included as a viable cutoff alternative. It is further .uggested
that additional permeability data be provided for the completion of this item
in the .tudies.

/

4. Section IV, Page IV-6. Item 3. This statement does Dot contain the
designer's recommendation for crack control other than a request for
conducting a laboratory testing program.

It is suggested that this statement be rewritten to provide the designer's
recommendation for crack control.

\ . ",

L
r

5. Section IV. Page IV-6. Item 4. Based on this statement, it is suggested
that additional data be obtained for assessing the collapsibility of the
foundation. Lack 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 loss 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.

St ud ies

1. Section VI, Page VI-2, Item 1.4.

a. The documentation in Section VIII for the earth 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 documentation 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 supporting
data (Section VIII, sheet 9 of 15), assumes that the excavation limits for the
rectangular channel will begin at the bottom outside edge of the concrete. It
is suggested that these limits be moved during final design to approximatelY-ll
feet beyond the channel to permit installation and maintenance of forms.-
3. Section VI, Page VI-2, Item 1.3. A baffled block chute was .tudied for
the energy dissipator and determined more cOltly than the grouted riprap
chute. No documentation is found showing this comparison. It i •• uggested
that the documentation be provided •

.-
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4. Section VI, Page VI-4, Item 2.4.

a. A statement that the 36 inch diameter pipe was the work plan choice
is 8uggested to be included in this item.

b. It is suggested that reference to' use of a seepage diaPhr~ be
included in this .ection.

5. Section VI, Page VI-7, Item 2.5 f). No discussion is give to the part the
caliche plays in protecting the structure. On its own the rock riprap
"control section" is inadequate but combined with the caliche a strong case
could be made that the structure will not be undermined during passage of the
freeboard event. It is suggested that discussion of the role caliche plays in
protecting the structure be included in item 2.5 f); the conclusions be
documented in Section VIII; and that 8cour be addressed in the preliminary
design phase.

6. Section VI, Page VI-B. The outlet of the Bulldog Floodway was designed as
a sloping apron at design discharge of 4709 cfs. It is suggested that the
apron be checked during final design at discharges less than design discharge
to determine if the basin is adequate.

r

•

Approved

/0

Date
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c:r}itlj 06 @Apache @/Junction

August 12, 1985

Mr. Don Paulus
Engineering Section
Soils Conservation Service
201 East Indianola
Phoenix, AZ 85012

At the request of the FCDMC, we have reviewed the above-referenced study and
submit the following comments for your consideration:

Dear Mr. Paulus,

2.

Apache Junction Floodway

Should the floodway be designed to cross in the vicinity of the EAST line
of Section 16, TIN, R8E, which is an alignment for Tomahawk Road (mile
roadway), a culvert should be designed for the same storm frequency as
considered for Idaho and Brown (Lost Dutchman Boulevard) Roads.

Bulldog Floodway and Apache Junction F.R.S.
Phase 1 - FEASIBILITY STUDY - July 1985

RE:

Emergency Spillway

Observing that alternatives have been considered for different types of an
emergency spillway, has consideration been given to the Touting of storm
flows to the South? If yes, we would appreciate reviewing those limits and
estimated flow depths.

I.
L

I

[ tH o'

L
r'1.1.

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 sections for mile roadways are similar to Pinal County, the roadway
base (ramp) should be graded to accommodate the future pavement, curb and
sidewalk section, even though only a 2-1ane (24-28' roadway) may be construc­
ted in the interim with this project•

•
\ I

1001 NOP.TH IDAHO • APACHE JUNCTION. APJZONA 8522().0190 • TEL£PHONE (602) 9&2·8002
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Mr. Don Paulus
Soils Conservation
August 12, 1985
Page Two

Service

Rlo.'B: sh

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.

L
r'i.
[ !
_.J

[ xc: City Manager
FCDMC

• File 307.06



FLOOD CONTROL DISTRICT
01

Maricopo County

3335 West Durango Street. Phoenix, Arizona 85009

Telephone (602l 262·1501

D. E. Sagramoso, P.E., Chief Engineer and General Manager

AUG 1~ 1985'

BOARD of DIRECTORS

Tom Freestone. Chairman
George L. Campbell

Carole Carpenter
Fred 1<001')', Jr.

Ed Pastor

Dear Mr. Bathurst:

We have completed

•

following are our

. Section II

L

L
r-

Mr. Verne M. Bathurst, State Conservationist
Soil Conservation Service
201 East Indianola
Phoenix, Arizona 85012

Re: Apache Junction/Bulldog Flood Control Project
Phese 1 - Site Characterization and Comparative Design Studies

our review of the report for the referenced project.
comments:

The

v a. 5.32 - We recommend the use of a structural concrete spillway instead
of an earth emergency .pillway due to erosive velocities.

""-J b. 6.2.1- The upstream slope for the dam should be consistent 1n the
[ , report. In some parts of the report, 3.0 horizontal to 1 vertical is

_J recollllllended.

j c. 6.2.3 - Exp lain the word "uncontrolled" in the 3rd sentence of this
.ection. Water behind the embankment is released slowly and stays up to 10
days.

d. 3.4.1 - The profile of the road e~bankments will be determined by
Ebesco for the Flood Control District.

'j
~I e. 6.6.2 - The Operations and Maintenance section of our office request
l' the top width of·the levee to be 14 feet.

f. 3.3 - How does the 10 day retention compare with other FRS structures
1n the Buckhorn-Mesa Watershed?

2. Section 111 - "inutes of Meetings

•

a. 1 - Crossing of Project Area by AT&T fiber-optic cable. We wsnt to
now your decision on the foundation treatment for the AT&T cable.

I.
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t1r. Verne t1. Bathurst
Page 2

b. 4 - Crossings on Apache Junction Foodway and Bulldog Floodway.

Will concrete box culvert be suitable for To.ahawk Road?c.
~~ ,,\,

(I", \. d. A telephone cable is located at the intersection of Apache TraU and
~~~\~l Tomahawk. Attached is the infor~ation submitt~dby Mountain Bell. Please
. . inform us if this needs to be relocated. Aiso l in the same attachment, another

I'~. telephone cable exists along Idaho Road. The depth of these cables are 3D" to
'Jl 3£>" be low the exist ing ground.

e. The City of Apache Junction cancelled their plans for construction of a
horse crossing over Bulldog Floodway.

f. S. - Emergency Spillway Alignment - Please infor. us of the final
location of the emergency spillway and the extent of inundation downstream.

g. 8. - Responses to "Questions for Pre-Design Heeting" - Land rights for
the structures should be finalized as soon as possible l in order to provide
enough time for acquisition. The land area required around the side 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

L
1,

If you have any Questions lopportunity for this review.

How will flow splits be .alntained?

Potential for development upstream of the structures should be checked.e.

b.
\

!... We appreciate the
please call us.

r: SincerelYI

I b:..lt
~1 D. E. s,-ramo

I

•
I .~
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Mountain Bell

Phoenix, Arizona
May 15, 1985

\

~. ..

Flood Control District
of Maricopa County
3335 W. Durango Street
Phoenix, Arizona 85009

Dear Sirs:

1:- /.\ ,-. ' ,.' Ic ,... _

... 1

Distribution Services-Liaison
3033 North Third Street, Room 806A
Phoenix, Arizona 85012

Project No. Apache Junction FRS and Outlet, Bulldo9 Floodway

The above referenced development plans have been reviewed and the
following items were noted:

Buried cable on west side of Idaho Road from McKellips to
Superstition. 1wQ-cabi"e's located at intersection of Apache
Trail and Tomahawk:- There"wnl be billing if relocation is
necessary.

Telco engineer assigned to this project:
Lv A.t;r-J.

fl. Pollard
(i;(:) 835-2725

Yours truly,

I
r- .

['.
_..~

Attachment
/
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EIASCO 8ERVtCES INCORPORATED
Two World Trec)e Centef.New York, N 'V. 10048

PUe 1lef. USDA 3767-1.0019

August 5. 1985

Hr. Donald ll. Paulus
Government Representative
USDA So11 Conservation Service
Su1te 200
201 East Indianola
Phoenix. Arizona 85012

Dear M:r. Paulus:

At the end of the Cccparatlve Design Study Conference on July 24. 1985. the
following tentative information was provided to the Flood Control District re­
garding flood.~ys and road intersections:

Bulldog noodway and Apache Junct10n
Flood Control Project
Meridian and Irorrwood Road Crossings

S'IA 195 + 10 !
50 feet

5.1 feet

1714.66 feet

6 t 3" Add for floating debris - ~ ltD

I
/-~

SIA 139 + 20

22 feet

3.76 feet

1744.57 feet

4 '7" Add for floating c1e.bris-

Ironwood lload Crossing

Approximate Location

O1annel Width

Depth of Water

awmel Bed Elevation

&eight of Wall Otin.)

Merid1an Road Crossing

Approximate Location

Channel 'Width

Depth of Water

Channel Bed Elevation

Be1ght of Wall (Min.)

Subject:

Ll
r~

Ie
L
f1..
U

[

•

'e

On July 25. 1985 the nood Control Di8tr1ct reque8ted dailar in­
fcmutlon naardiDg the 1nter~t1on of jpacbe JUDCtion Flood1ray aDd Tmnahawk

• load.



'tB\SCO StRYlttS,.tla.O,,'I •

• Mr. D. I.. Paulus
tJSDA Soil Conservation Service

Page Two
August 5. 1985

Since Tomahawk load 1s neither located on the Apacbe Junction Floodway draw­
:lngs. Dor since the exact bearing and coordinates of the road are known. it
vill Dot be possible to furnish the channel characteristics. Bowever. the fol­
lolling information regarding the channel in that area may be useful for 1:D.itial
platmiDg: .

From.Northing 618021 to 618485

Very truly yours.

Carl J. Montana
Project Manager

Please pass this information on to the Flood Control District. If they need
further information please let us know.

8.5 feet

5.48 feet

1806.17 to 1806.67 feet

6 feet Add for floating debris

Channel Tlidtb

Depth of liater

Channel. ~ Elevation

Beight of lial1

Please note that all the information is 8Ubject to change. depending upon SCS
Cazlent6 on the Comparative Design Study and the final designs.

L
,-

t.
L
['

'"

[
c:IM1SG:rg

cc: J L Ehasz....

•



EBASCO SERVICES INCORPORATED

-- . ,

3000 W. MacArthur Blvd. Santa Ana. CA 92704. (714) 662-4000

e
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 mylars are enclosed:

L
f:

ie
I
l.

-~

•

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 MY LARS 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 105 + 00
FRS - Plan and Profile - STA lOS + 00 to STA 115 + 60
Prine. Spwy. - Plan and Profile - STA 100 + 76.34 to STA 115 + 00
Prine. Spwy. - Plan and Profile - STA 115 + 00 to STA 129 + 76.16

BULLDOG FLOODWAY .

TITLE

F100dway 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
F100dway 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



•

I

L
f :

\.
t..

L
I:

•

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 " + 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
Encls.
0018u/3

cc: G Rockwell
L.-D- Groner
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EBASCO SERVlCES INCORPORATED

"

File Ref: USDA 3767-L0024

September 6, 1985

HI'. Dotlald ll. Paulus
GoverDment Represetltative
USDA Soil Couservatiotl Service
Suite 200
201 East Ind1.aDola
Pboen.1%, Ari:tena 85012

Subject: Bulldog Flood..-a)' and ~ache Jutlction
Flood Cotltrol Project
isview of Proposed AT&T Cable Crossing

Dear Mr. Paulus:

~e have cCXl:pleted our review of the itl!ormatiotl you provided witb your' letter of
August 7, 1965 regarding the proposed AT&T cable crossing and have the following
CCIICletlts:

Drao.-ing n-52932 Sectiotl 4 - The slope of the excsvated trench should
not be steeper thaIl 1 horizontal to O. S vertical. For proper ca:r.paetiotl
of the bac:kf 111 adj acent to the concrete etlca.sement, the distance be­
tweeD the formed concrete face atld the side of the excavated trench
should be a 1D.i1rlmum of 4 feet. If this JUIWaum widtb is Dot provided,
COtlcrete should be provided the full v:ldtb of the ac:avated trench up
to the top of the enca.semetlt •

1. The RGS 4-inch pipe ecbedded at a depth of 10 feet below existing
ground should be kept at that depth for at least 10 feet beyotld
tbe upstream and downstream toes of the embanlaDent.

2. Section 4 detail (Drawing lm-S2932) should apply for the concrete
UC.2$eDent from sta. 487.5+00 to 488~ to avoid the possible flow
of vater 1n and out of the conduit iD the vicinity of the embank­
sent in c:.a.se the conduit 1.& dBmaged at the betteD; i.e.• the con­
du1t ahauld have concrete enCAS_ent entirely around 1t :lDCludiDg
the bottom.

3. A pip1J:r& aDd aeepage control diaphrap ,"~ll be providecJ around the
concrete encasement as required by n-60•

•'.
CJM:rg
cc: J L Ehasz

G E Ie> r:brell
D Croner
S K Goyal.......

Very truly Jours,

c..J)m,.,~
Carl J. Motluna
Project Manager



'.r E8ASCO SERVtCES INCORPORATED
Twc: World iraoe ee...te'. Ne.. Yor .... N.Y.1004S

"Ue 1tef: USDA 3767-l.O023

September S. 1985

lCr. Douald I.. Paulus
Goverament Representative
tJSDA SoU Conservation Service
Suite 200
201 East Indianola
Phoenix. Arizona 85012

Subj ec~: »u~~dog F~ood.~y and Apache 3unetion
Flood Control Project
Response to City and C'Dunty CDaDeIlts
Phase I Feasibility Study

(

f.

{

•

Dear !tr. Paulus:

Your rev1etJ of the Phase I FeasibUity Study resulted 1n four sets of comments.
one each from your office. tbe SCS regional office, tbe City of Apacbe Junction,
and tbe Flood C'Dntrol District of Maricopa C'Dunty. The SCS cCIIIDents are being
responded to through revision to the Phase I Feasibility Study Report. Most of
the City and County co:mnents are aore general in DBture and will be responded to
through this letter. Their letters should be referred.

City of Apache JunCtion:

Apache Junction Floodway - If and when Tcmahawk Itoad is constructed
the culvert should be designed to pass tbe design storm (the 10o-year
storm) 1n the Apache Junction noodway at that point. Idaho and Brown
Itoad culverts are designed to pass flows through segments of the reser­
voir which should DOt be the basis of design for Tomahawk ltoad.

!Illergeney SpUlway - The depths and inundated area resulting from
discharges through the lmergency SpUlvay vill be detem.ined 1n
Phase IV of the contract.

Idaho and Brown Itoads - The road profiles and widths used in design
were based on in!ormation provided at earlier meetings. It had been
agreed that the fill vidth would be 64 feet and the speed limit 30 mph.
"!be iDcreased vidth will have lI.1n.:1mal effect on the current design
since it will only :!.Dcruse the culvert sizes under the roads. An
:!.Dcrease 1n speed limit v1ll bne a .ore significant effect since it
will result in longer elevated sections through the ruervoir, thus
reducing the weir length for flgw across the roads for tbe emergency
and freeboard storms. '1'b1s in turn would affect the top of dam eleva­
tion. SCS has agreed to resolve this issue with the City •
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Hr. D. It. Paulus
VSDA Soil Conservation Service

Flood Control District:

Page '!Vo
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1.a. A structural concrete spillway is beiDg used.

l.b. At the present time we are recommending a 2-1/2 to I upstream
slope. The final determination will not be made until the
cccpletioD of slope stability analysis :1.n Phase II.

I.e. ''Uocontrolled''·'IIe.ans there are no maIlUa1ly operatec5 gates or
other devices, IRlch as flasbboards, which must be v.an1pulated
for the spillway to function.

l.d. Ebasco ~~ll design these roads under a separate contract with
the Count~·.

I.e. The levees referred to were in the earth mergency spillway.
At the time paragraph 6.6.2 was written there was tbe possi­
bility that an earth spillway would be used for the mergency
spillway. SCS criteria requires that utrme1y vide earth
apilh"ays be divided by levees rumdng parallel to the direc­
tion of flow. An earth spillway is not being used on this
site, therefore no levees wi2l be used.

1.f. The lo-day criteria is standard for SCS. Exactly bow 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
recCImDeodations will be provided in a separate letter.

2.b. This appears to be a statement.

2.c. Yes

2.d. The c.a.ble v1l1 have to be relocated. It will also hzve to
be reroutec5 or otherwise baDdled duriDg construction. We
are in contact ntb !bunt&1n BeJ.1.

2... lio ccmment.

2.f. The final al1gme1lt is as shove as Alternate 1 on the plans
provided by sese The immdated area will be established in
Phase IV.



Mr. D. I.. Paulus
tlSnA SoU Conservation Service

Page Three
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2.g. We understand the urgency of this information and vill
aak.e tMs iUD one of the f1rst things done in Phase III.
It has been agreed with SCS that DO flows from the area east
of Apache Trail vUl be inc:.1uded in the design.

3... ~ture condition curve DUmbers were used in the design.

3.b. This is ·an issue that will have to 'be addressed by the
lO'Veroment entity having control O\fer that area.

Very truly yours,

Carl J. Montana
Proj ect Manager

CJM:rg

cc: J 1. EhaS%
G I ~ckvell

D GToner
S Ii Goyal
V !! Bolano



". £BASCO SERVtCES INCORPORATED EEWiCO

'ile lef; USDA 3767-LOO22

Septem~er 3. 1985

Please pr",""i'de us w:i'tb reprocSucthle ccp1-e.s of I

~ 4 Donald t. p~us

~er::e~t l.e.pr-..entative
USDA So11 Coaservatlotl Serv1~e

Suite %00.
1m East Indtaola
Phe>enU. Ari-zona 85m2

- ($'t.~rd kffl. tiser)

- (Stan"'-rc1 CclDdutt Deta:lll

lAlllc1t'g rt.o~'y ~ ~ebe Ju~etuu

fiood Control hojeet
~est for St.u~.rd Dr-wines

Subject;

As • reBUl t of the ~~1es ~lete.d 1:0 Phase I of the contract I it has been
-sreed that a 3a-bcb ecnclu:!'t wtil be used in lieu of the 36-tnch cl)ndui't pro­
posed 1'0 the liork Plan.. It bas ~80 beezl decided to use the SCS St.&tldard kffle
ti.str .0 tb1s a1'te.

If at all possible- we V\JIUlcl like to hllve a s-U'Dctural engineer from the regional
office "ttend the .ee-ctnc D Santa ADa :!:n Octot>er., We rill have started itlto
d~tl .t that tiDe and I be1i-eve there will be s1&'tdf1e.aot issues that would
bqt be r-e8'01ved at this e.ul,y c!ate, I wuld ~pr-eciate you g.1vtng this serious
co~1'd...t1'On :tn 11&bt of the ~ort ~hedu1e,

L
r
I,.'I. "

L
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Very truly ,.eurs,

e-Pm~
carl J, !5ontana
Project Manager

CJM~rg

cc:: J 1 Ehasz
G ! io:brell
D Groner
S Goyal
V !'. !Sola:1o
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29 Auqust: 1985

Mr Wayne Pollard
Mountain Rell Telephone Company
460 North Mesa Drive, Room 105
Mesa, AZ 85201

Dear Mr Pollard:

Confirming our telephone conversation on August 29, 1985, ~ am
enclosing one copy each of the following:

1. Letter dated 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 distance 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
.Encls.

cc: C Montana
G Rockwell



'Interoffice Correspondence
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EBASCO
DATE 29 August 1985 FILE REF.

TO

FROM

Distribution

C J Montan~

OFFICE LOCATION

OFFICE LOCATION Los Angel es

SUBJECT BULLDOG FLOODWAY AND APACHE JUNCTION PROJECT
RECORD OF PHONE CALL CONVERSATION 8/28/85
BETWEEN C MONTANA AND 0 PAULUS
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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 al' 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
provide 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; ~ 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 Ire 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 .ade 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-18 require that there be settlement for the calculation to be
aade. It seems to .e 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 spillw~ down the flow area
they are concerned about.

R. No changes will be made in design. The decision on spillway location has
been aade. 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 lII11e 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
wort have to be redone? The work 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 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 com­
pensated for this additional work?

R. I will resolve this with the City and get back to you.
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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 Ind pouring without bedding. We
hive used waterstops. Do not use cork joint fi11er. We have had good success
with the two part joint sea1er that is in the signa1 butte specs.

CJM:JAS
0016u:78

Distribution

G Rockwell
C Montana
D Groner
S Goya'
V Bolano
o Plu1 us
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EBASCO SERVICES INCORPORATED

Two World Trade Center. New York. NY. 10048

EBASCO

File Ref; USDA 3767-LOO22

September 3. 1985

Plea.se ~r()Vide us with reproductble copi'U of,

As a result of the s~dies c~leted in Phase I of the contract. it has been
~reed thAt a 3a-inch aonduit wi!l be used in lieu of the 36-tnch conduit pro­
posed :in the Work P1.an. It has USO been decided to use the SCS Standard Baffle
Riser ~n this sHe.

If "t all possib.,!e we W(N14 like to have a structural engineer from the regional
offi-ee ~ttend the meeting in Santa ADa in October.. We will have started into
design at tbat tine and I beli'e\Te there will be significant issues that would
best be reSQlved at this· early date, I would appreciate you giving this serious
condc!era.t1'Op in light of the short sehedule.

Dear Mr, Paulus;

- CStanda,rd Baffle Riser)

- (S'tanda,rd CoDdui't Detail}

ES 3230-:lQ1Q-R

ES 5Q3o-cR

!ul1dog Fl~o6~y ~~ Apache Juaction
Flood COntrol Proje~t

Request for S't8.1\da,rd Drawings

Subject~

Mr.. Donald. ~. fa.ulus
~ernment ~epre&eDtative

USDA Soil Conser-v~tion Servi~e

Suite 200
1m East Indianola
Phoen1x, Arbon.. 85'Q12

L

L

I'
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Very truly yeurs,

G2m~
Carl J, Montana
Project Manager

tJM;rg

cc; J L Ehasz
G E Rockwell
D Groner
S Goyal
V M Bolano
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EBASCO SERVICES INCORPORATED

Two World Trade Center, New York, N.Y. 10048

Va Telecop1er

1Ir. Donald Jl. P.wulus
Government Representative
'USDA Soil Conservation Service
Suite 200
201 East Indianola
Phoenix, Arizona 85012

EBASCO

File Ref: 'USDA 37b7-1.0021

Augus~ 13, 198~

Dear Mr. Paulus:

Attached find EDasco's rec~endations for tbe additional field testing re­
quired for des1gn of th~ Apache 3unction Flood :Retarding Structure.

L..
r

Subject: Bulldog Floodway and Apache 3unction
Flood Control Project
Additional Field Testing Requirements

I.
t

[1

[

Seven field permeability tests have been assigned on the SC, SM-SC, SM-SP
and caliche materials at tbe 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 stem auger to tbe bottom of the
test section;

2. placing a 2-inch diameter, Schedule 40. PVC pipe with a 5-foot slotted
screen section (0.010 or 0.020 incb) and capped at tbe bottom;

3. plactng a medium-to-coarse sand in the area between tbe outside of the
slotted PVC pipe and tbe drilled bole as tbe augers are slowly with­
drawn 1n order to prevent caving of tbe surrounding bole;

4. ~lacing a 2-foot bentonite pellet seal above tbe slotted screen section;

5. backfilling tbe remaining hole witb random material.

Prior to performing tbe test and collectiDg the required data, vater should
be placed inside the PVC pipe in order to saturate tbe zone to be tested. It
is recommended that Standard Penetration tests be conducted throughout tbe entire
deptb to be drilled in order to obtain continuous samples and classify the mater­
1als. The me of test to be conducted, eitber a falling bead or constant bead,
v1.1l be dependent on the permeability of the material••
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USDA Soil Conservation Service
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The collapsibility potential of the foundation soils will be determined by
performing seven in-situ density tests at the locations and depths shown on
Table II. Representative bag samples should be collected for each soil tested
and standard proctor, moisture content and liquid limit tests be performed in
the laboratory. Based on the results of the field density tests and data cur­
rently available (standard proctor, water contents, and liquid limits), Ebasco
will be able to determine whether undistm:bed samples will be required while
the drilling contractor is still in the field.

In case the materials encountered While drilling or trenching are signifi­
cantly different from those noted in tbe tables, alternate locations must be
selected for performing the tests. Similarly, it may be decided in the field
to expand the scope of work if further information is deemed necessary.

As we have discussed, Victor Bolano will 1»e in the field on 'Wednesday 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
serve 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 8 maximum 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 L Ehasz
G E ltockwell
S N Goyal
V M Bolano



~.\ United States
I;; Department of
I AQriculture't.

Soil
Conaervation
Service

Suite 200
201 E. IndIanola Ave.
Phoenix, ~ 85012

July 30, 1985

Carl Mon~ane

Consulting EngIneer
EBASCO ServIces, Inc., 915' floor
Two World Trade Center
New York, N. Y. 10048

RE: Apeche JunctlonIBulldog, Contrect 153-9457-5-00475
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Deer Mr. Montane:

As requested durIng the Phese I Feeslbl Iity Study ~ference, I heve
enclosed the following:

1.) NEH-20 wIth ~he July 3, 1984 AMendment 11 and ArIzona Bulletin
No. 210-5-24. ThIs Is an additional copy to the one supplied
AprIl 1, 1985.

2.) Trip Report by Neville Curtis, SedImentatIon Geologist dated
March 7, 1983. ThIs report gIves the procedure used for
estl~tin9 Sediment yield to Pass Mountain for the 100 year
event.

We have reviewed our NEH-20 fIle on the Word Processor and have decIded
not to send you a copy. ~proxlmetely one-half of the specifications
end meter Ia I specifications stili have not been reviewed for errors.

Donald E. Paulus
Govern~nt Representative

Enclosures

The Sol Conaervatoon Servoce
••~ agency of the
DeQertrnent 01 Agrtcull",.



(I). United Stat••
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A;riculture

8011
Con..rvatlon
Service

Suite 200
201 E. Indianola Ave.
Phoenix, AZ 85012

August 7, 1985
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Carl Montana
Consulting Engineer
EBASCO Service, Inc. 91st Floor
Two World Trade Center
New York, N.Y. 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 tenms and reviews that were agreed to.

Donald E. Paulus
Government Representative

cc: Ralph Arrington, SeE
Bi 11 Payne. DE

e



". BLACK a VEATCH
ENGINEERS-ARCHITECTS

A7&T Communications
Southern Transcontinental

Lightguide System
Permits and Licenses

TEL. (9131 967-2000

TELEX .2-6263

1100 MEADOW LAKE p,.ttKWAY

MAILING ADCIftESS: P!O. aex NO -..os
KAN50AS crt'L MISSOURI ..,,~

I&V Project 11380
B&V File ~2o-31.32.0200

July 30, 1985

L,
r
Ie
r'

L

[;

r
1 '
i
I

•

v.s. Department of Agriculture
So11 Conservation Service
Suite 200
201 East Indianola
Phoen.:iJt, Aruons 85012

Attention: Mr. Don Paulas

Gentlemen.:

Enclosed for your review are four copies of the following items.

• Design Drawings WR-52607 (Revision 1), lJR-52608 (1lev:1s1on 3), and
WR-52932 (Revision 2), shoving how the lightguide cable wUl be
constructed under the Apache/Bulldog Flood Retension Structure.

• SoU boring logs AJ-1 and AJ-2 for the borings taken where the
lightguide :intersects with the dam. The boring locations are called
out on Draw1:Dg WR-52608.

• Specification Sections 2E - Conduit System, 21 - Excavation and Trenching,
2J - Cast-:in-Place Concrete. Note that special backfill aDd compaction
requ:l.rements for the area under the dam are called for on Drawing WR-52932.

'We understand that the Soil Conservation Service v1ll stake the dam and
culvert locations prior to l1ghtguide construction 1£ notified one week
before construction start. By copy of this letter to Burnup and Sims, we
are adVising the Contractor that he 1s to request dam and culvert staldng
through Mr. Don Paulas at (602) 241-5145.

If you have any questions or COllllDents, please call 8e at (913) 339-2464.

Very truly yours,

BLACK & VEATCB

kab
luclosures

cc: AT&T-C
Mr. A. L:incUey
Mr. K. Reinert
Mr. G. Byatt
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EBASCO SEFty.eES INCORPORATED
Two World Treoe Center, He,," York, N Y. 10048

..c..:
711e llef. USDA 3767-I.OOli,

m,ust 5, 1985

1Ir. Donald I.. Paulus
Government Representative
VSDA So11 Conservation Service
Su1te 200
201 East Ind1anola
Phc>e:n1x. .lrizoua 85012

Dear Mr. Paulus:

At the end of the ComparaUve Design Study Conference on July 21" 1985, the
following tentative WormatioD vas provided· to the nood Control District re­
larding floodvays and road intersections:

Bulldog noodway and Apache JUDCtiDn
Flood Control Project
Meridian and Ironwood load Crossings

l
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SUbject:

Meridian Road Crossing

Approx1mate Location

Channel ~idth

Depth of Water

Q:wmel Bed Elevation

k1ght of Wall (Min.)

IroDWOod lloa.d Cross1:Dg

Approximate Location

C2:1aImel Width

Depth of Water

C2umne1 Bed El.evat1on

Be1ght of 11811 Otin.)

SUa 195 + 10 ;

50 feet

5.1 feet

1714.66 feet

'·3" Add for floatiDg debris

su 139 + 20

22 feet

3.76 feet

1744.57 feet

4 t 7" Add for f loat1%2& c1ebr1s

On July 25. 1985 ~ Plood Control DUtrict requested rimllar in­
formation regarding the intersection of Apache .JuDction noocs"., and Tamahm7k
load.



Please note that all the information is subject to change, depending upon SCS
ecaments on the Comparative Design Study and the fiDal designs.

Since TtDahawk lload U neither located on dle Apache .Junction 'Floodway draw­
1I1gs, nor since the e:uct be.ari.ng and coordinates of the road are known, it
v1ll DOt be possible to furnish the channel characteristics. However, the £01­
1ow'1ng information regarding the channel 1.n that area.ay be useful for 1n1t1al
planning: .

j

l.

l.
r-
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ilSCO SERllCIS,.,..,..",..

Hr. D. &. Paulus
USDA SoU Conservation Service

hom Iiortb.1ng 618021 to 618485

Channel tlidth

Depth of iJater

Channel ~ Elevation

Height of iJall

Page Two
6ulust 5, 19B5

8.5 feet

5 ..48 feet

1806.17 to 1806.67 feet

6 .feet Add for floatiDg debris

[

r:

e

Please pass this information on to the Flood Control District. If they need
further iDformation please let us know.

Very truly yours,

{'.ar1 J. Hontana
Project Manager

C1MISG:rg
/"
cc: J L Ehasz

S Goyal
G Bockwell
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Sul'te 200
201 E. IndIanola Ave.
PhoenIx, AZ e~012

July 30, 19!5

Car I MofIItana
Consul'tlng Engtn~r

E8~SCO Services, Ine., 91s't Floor
Two World Trade Center
New York, N. Y. 10048

Deer Mr. Montane:

As reQues'ted durIng the Phese I FeasibIlity StUdy Conference, I have
enelosed the following:

1.) NEH-20 wl'th the July 3, 1984 AMend~n't " and ArIzona Bull~ln

No. 21o-5-2~. This Is an addItional copy to the one supplIed
Apr I I 1, 1985.

2.) Trip Report by NevIlle Curt's, Secfl_ntatlon Geologist deted
~rch 7, 1983. This report gives the procedure used for
est llnet I ng Sed I-.rtt Ylei d to Pass Mounta I n for 'the 100 year
event•

... have revIewed our NEH-20 f"e on the Word Processor and heve decIded
nat to send you e copy. Approx Imete Iy on.-he I f of 'the spee If'cat Ions
end -eterler speclflcetlons stili have not been reviewed for er~s.

Doneld E. Paulus
Govern..nt Representet've

cc: Bill Payne
Ralph Arrington

Enclosures



EBASCO SERVICES INCORPORATE:

Two World Trade Cenler.New "ork,N Y~

USDA 3767-LOO19

EBASCO

July 31" 1985

Mr. Donald R. Paulus
Government Repreaentat1ve
USDA Soil Conservation Service
Suite 200
201 East Indianola
Pheonix, Arizona 85012

Subject: ~ulldog Flood~ay and Apache Junction
Flood Control Project
Minutes of Comparative Design Study Conference

(

I, -

•

Dear Mr. Paulus:

Attached is a copy of the minute. of the Comparative De.ign Study Conference
held in your office July 2~. 25. 1985. Let.e know if you would like any
changes or additions.

As we agreed. your WTitten comments on the Phase 1 Report will ~rovide addi­
tional documentation on the meetine·

Very truly yours.

Carl Montana
Project Manager

Ql/lm

Attachment

cc: J. L. EhaS% wI att.
C~ Rockwell wI att.

\/'S. Goyal wI att.
v. Bolano wI att.
D. Hunter wI att •



- EBASCO SERv.eEl INCORPORATED
Two World Trade Center, Ne_ York., N.Y. 10048

Mr. Donald R. Paulus
Government Representative
USDA Soil· Conservation Service
Suite 200
201 East Indianola
Pheonix, Arizona 85012

Subject: Bulldog Floodway and Apache Junction
Flood Control Project
Keeting Agenda

EBAS:O
File Ref: USDA 3767-LOOIB

July 16, 1985 :

L
[

•,.
f;

[

/

•

Dear Mr. Paulus:

Attached is the proposed agenda for the Comparative Design Conference
to be held 1n your office July 24, 25, 1985•

Very truly yourB,

Carl Montana
Project Manager

cc: . S. Goyal
D. Bunter
V. Bolano



•
EBASCO SERVICES INCORPORATED

Two World Trade Center. New York, N.Y. 10048

Itt. Paul Manville
lJSOA Soil Conservation Service
Federal Su11ding
Sll N. W. !roadway
1l0om 514
Portland. Oregon 97209-3489

E~O

:rUe Ref. lJSDA' 3767-LOO17

July 16. 1985

f :

r
••

Subject: BULLDOG FWODWAY AND APACHI JUNCTION
PHASE I - FEASIBILITY ltEPORT •..

Dear Paul:

Don Paulus called me today and asked that I Bend you two 8dditional copies
of the Phase I lleport. I have included both a bound and unbound copy BO you
can more easily make copies if necessary •

Very truly yours.

L
L

•

Q!:mq

ENC.

cc: D. Paulus
S. Goyal

Carl Montana
Project Manager



',e,. ,
EBASCO SERVICES INCORPORATED

Two World 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-LOO16

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.

L
r

e

Subject: BULLDOG FLOODWAY AND APACHE JUNCTION
fLOOD CONTROL PROJECT
CONTRACT NO. 53-9457-5-00475
PHASE I - FEASIBILITY REPORT
REVISED FIGURE VI.6

L
I

L
r

••

Very truly yours.

Car1 Montana
Project Manager

CM:mq
Attach.
cc: G Rock~e'l (w/Attach.)



EBASCO SERVtCES INCORPORATED

Two World Trede Center, New York. NY.1004S
FUe Ref: USDA 3767LOO15

July'lI, 1985

Mr. Dan Lawrence
Arizona Department of 'Water Resources
99 East Virginia
P~ix, Arizona 85012

Subject: Bulldog Floodway and Apache Junction
Flood Control Project
Phase I - Feasibility Study Report

EIWCO

!
, I

L
L

••

Dear Mr. Lawrence:

As a follow-up to our conversation today, I have enclosed a copy of the
Phase I Feasibility Study Report for the Bulldog Floodway and Apache Junction
Flood Control Project, which Ebasco is designing for the USDA Soil Conservation
Service.

As you know, we will be meeting with the SCS in their office on the after­
noon of July 24th to review the report. Since it is at this point in time
that we hope to "fix" the project features, I would appreciate your comments
prior to that date.

I look forward seeing you at the meeting on the 24th.

Sincerely,

~~
Carl Montana

CM/1m
Attachment

cc: D. Paulus
J. Ehasz
M. 'Iemchin



•
EBASCO SERVICES INCORPORATED

1"'0 WoriC TraOe ce"lle:. Ne\l\ YO"I\. N Y 10048

FED'ERAl. EXPRES S

Mr. Donald R. Paulus
Government aepresentative
USDA Soil Conservation Serviee
Suite 200
201 East Indianola
Phoenix, Arizona 85012

EBAS:O

File Ref: VSDA 3767-L0014

July 9, 1985

Subject: Bulldog Floodway and Apache Junction
Flood Control Project
Contract No. 53-9457-5-00475
Phase I - Feasibility Report

t.
L

•

Dear Mr. Paulus:

Transmitted her~~th are three (3) copies of the Feasibility Report for the

subject contract.

iJe look forward to meeting with you on July 24th to review its conte:lts.

If at all possible, I VDuld appreciate it 1£ you could let me kn~ prior to

t.he meeting if t.here are major issues with it that will have to be resolved.

Call me if you have any questions.

Very truly yours,

c~MR~
Carl J. Montana
Projeet Manager

CJM:rg
attachments

cc: J L EhaS% - wIatt •
M S 'IemchlIl
S Goyal
G Roekwell - wIatt.

•
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EBASCO SERVICES INCORPORATED
T",o World Trade Center, New York, N.Y. 10048

Hr. Donald R. Paulus
Government Representive
USDA Soil Conservation Service
Suite 200
201 East Indianola
Phoenix, Arizona 85012

E~O

File Ref: USD~ 3767-L0013

3uly 3, 1985

L
i

r

•
f:f__ ,i

[

•

Subject: Bulldog Floodway and Apache Junction
Flood Control Project
Review of AT&T-C Proposal
SCS Letter Dated June 6, 1985

Dear Mr. Paulus:

The following is in response to the questions asked in your letter of June 6, 1985
regarding the AT&T-C cable along Lo.t Dutchmans Boulevard.

1. The culvert is sized to pass 200 cfs with a differential head of
.25 feet. It will be located 350 feet (measured 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 SCS.

3. The maximum lake level attained during passage of the emergency
spillway storm is elevation 1802.5 feet.

~. The earthfill placement requirements will be Class A compaction to
at least 95 percent of the maximum density obtained from compaction
tests performed by Method C, ASTM designation D698. The moisture•content shall be within 2 percent of optimum. The material shall
have a maximum particle size of 1 inch with a minimum of 75 percent
passing the number ~ seive.

Please call me if you have any questions.

Very truly yours,

c;,_O~
Carl Montana
Project Manager

cc: Ehasz
Temchin
Goyal
BolanD
Rockwell



EBASCO SERVICES INCORPORATED
Two World Trade Center, New York, N.Y. 10048

Mr.tDonald R. Paulus
Govtrnment Representation
USDA Soil Conservation Service
Suite 200
201 East Indianola
Phoenix, Arizona 85012

EBASCO
File Ref: USDA 3767-L0012

~uly 2, 1985

Subject: BULLDOG FLOODWAY AND APACHE .nJNCTION
FLOOD CONTROL PROJECT
SCS LETTER OF JUNE 26, 1985

I'

I' "

•
l ,

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 Po-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. Hunter
G. Rockwell

c,.Jh1~-Je--
Carl Montana
Project Manager



\

United States
Department of
Agriculture

Soli
Conservation
Service

201 E. Indianola
Suite 200
Phoenix, Arizona

June 26, 19$5

85012

I
r

<\.

Carl Montana
Consulting Engineer
EBASCO Services, Inc., 9lst Floor
Two World Trade Center
New York, N.Y. 10048

BE: Apache Junction/Bulldog, Contract 153-9457-5-00475

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 the newly calculated channel loss factor for the
principle spillway hydrograph.

5. Document WNTC comment for using QDlRECT versus PDIRECT in
establishing the runoff distribution curve.

L
[

3.

4.

b. Not to include the channel loss factor for either the Emergency
or Freeboard hydrographs.

Test the 100 year-24 hour type II storm to make sure we do not get
flow out the emergency spillway for this rainfall event.

Include all input data as part of the report.

•

6. Show the 100 year-6 hour rainfall amount on the Hydrologic Summary
Sheet.

Donald E. Paulus
Government Representative

OTtl. loll eon..rvatlon IeMce
II an agency 01 the

~ Unhecl Stat•• Department of Agrlcunure



EBASCO SERVICES INCORPORATED EBASCO
Two World Traoe cente~. New York. NY. 10048

File Ref: USDA 3767-L0011

July 2. 1985

Mr. Donald R. Paulus
Government Representative
USDA Soil Conservation Service
Suite 200
201 East Indianola
Phoenix. Arizona 85012

Dear Mr. Paulus:

Very truly yours.

Car1 Montana
Project Manager

BULLDOG FLOODWAY AND APACHE JUNCTION
FLOOD CONTROL PROJECT
INVOICE FOR PROGRESS PAYMENT NUMBER 2
CONTRACT NO. 53-9457-5-00475
INVOICE NO. USDA-S53074-5

Subject:

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 1 and 2 in the price per phase.

Call me if you have any questions.

t.
r,
Ie

'-

L
[j

r

•

CM:mq

Attach.

ec: J L Ehasz
G Rockwell
S Goyal
C Socrates



EBASCO SERVICES INCORPORATED

Two World irade Center, Nh York NY 10048

EBt6CO

File aef: tlSnA 3767-1.0010

As we agreed over the phone today. I have enclosed two copies of the
''Hydrology Iteport" we prepared for the 8ubject project. I would appreciate
it if you could have Barry look it over and let us know 1£ there is anything
you have difficulty With. A report on the hydrology Will be included as part
of the "Prel1lr.inary Design Report" which will be 8ubmitt,ed July 10th.

Dear Hr. Paulus:

Mr. Donald It. Paulus
Government Itepresentative
VSAD Soil Conservation Service
Suite 200
201 East Indianola
Phoenix, Arizona 85012

I
f-

Ie
(

l "

[J

r

Subject: Bulldog Floodway and Apache Junction
Flood Control Project
Hydrology Iteport

.June 17. 1985

•\ ...

Thank you for your cooperation.

Very truly yours,

c~~
carl .J. Montana
Project Manager

CJM:rg
attachments

cc: J 1. Ehasz
M S 'femch1n
S N Goyal
D S Bunter



'. EBASCO SERVtCES INCORPORATED E~O

Two World lrade Center, New York, N.Y.10046

File Bef: llSI)A 3767-1.009

June 13. 1985

Dear Mr Lambson:

Very truly yours.

carl Montana
Consulting Engineer

SULLD(x; FLOODWAY Ah~ APACHE JUNCTION
FLOOD COl\TROL PROJECT
CONTRACT ~n 53-9457-5-00475
COl\"'IRAC! MODIFICATIONS 1 6 2

Enclosed are signed copies of contract modifications'l and 2.

Subject:

Mr. DB\l'ic1 o. Lambson
Contract Specialist
USDA Soil Conservation Service·

Suite 200
201 East Indianola
Phoenix, Arizona 85012

l,

L~
i

ri.-
I.

t

[,
,

[
Qi:mq

i
I, ENC.

cc: J 1. Ehasz
G llockwell
S Goyal



United States
De;>artmenlof
Agnculture

Soil
ConMrvabon
Service

Suite 200
20' E. Indianola
Phoenix, AZ 85012

Mey 30, 1985

1.

ri.
C

L
r

•

Ebasco Services, Inc.
Two World Trade Center, 91st Floor
New York, NY 10048

Attn: Carl Montana, Consulting Engineer

RE: Design Se~vices tor Bulldog end Apache Junction FRS &Outlet
Contract No. 53-9457-5-00475

Gent lernen:

Enclosed tor your review end signature ere two copies each of contrect
modification Nos. 1 & 2 of the above referenced contract. Item amended
is described Tn Section 14 of both modifications.

Pleese sign return original copies to thts office. The other copies mey
be retained for your ti lese

Sincerely,

-

Enclosures (4)

cc: Don Peulus, Gov't Rep

",. Sol Con....... 0011 s.r­
iI .~ .~'1t,. O! the

O~"...."t 01 Ag~"""'.
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File Ref: USDA3767-lK008

June 11, 1985

EeASCO

~ . Mr. David O. Lambson
Contract Specialist
USDA Soil Conservation Service
Suite ZOO
201 Eest Indianola
Phoenix. Arizona 85012

•
Very truly yours.

t/(.?71./"f~~

Dear Mr. Lambson:

In accordance with Paragraph K-9. page 55. of the subject contract. I
am hereby designating Mr. Carl Montena. Project Manager, as being
authorized to negotiate. sign. and admin5stercontract modifications
for the Bulldog Floodwey and Apache Junction Flood Control Project.

Please call me at 713-954-4111 if you have any questions.

l-

[r_
I
L
r

Subject: BULLDOG FLOD-:lflA.Y AND APACHE JUNCTIOO
FLOOD CO~~ROL PROJECT
COhiRACT NO. 53-9457-5-00475
DESIGt\~Tl()t>; OF ALTERNATE TO NEGOTIATE.
SIGN. AND ADMINISTER CO~TRACT MODIFICATIONS

•

Robert M. Morse
Vice President

cc: J L Ehasz
H '" Blum
C Montane';
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EBASCO SERVICES INCORPORATED

Two World Traoe Cerller, New York. N.Y. 10048

file Ref: USDA 3767-LOO7

E~O

June 10. 1985

Very truly yours,

Mr. Donald R. Paulus
Government Representative
USDA Soil Conservation Service
Suite 200
201 East Indianola
Phoenix, Ari zona 850.12

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
attached a copy of the rationale behind the 35~ completion.

Please note that we have 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.

BULLDOG fLOODWAY AND APACHE JUNCTION
FLOOD CONTROL PROJECT
INVOICE FOR PROGRESS PAYMENT NUMBER 1
CONTRACT NO. 53-9457-5-00475
INVOICE NO. USOA-852462-5

Subject:
\

L
r-

I.
t

f

L
Carl Montana
Project Manager

•....

CM:mq
Attach.
ec: J L Ehasz

GRockwel'
S Goya'
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. _. United States
" ~i Department of
, Agriculture

Soli
Con..rvatlon
Service . 201 E. Indianola Ave.

Suite 200
Phoenix, Arizona 85012

June 6, 1985

r
\

I

•
L,
L..

•

•( .

'Carl Montana
Consulting Engineer
EBASCO Services, Inc. 9lst Floor
Two Work Trade Center
New York, N.Y. 10048

BE: Apache Junction/Bulldog, Contract #53-9457-5-00475
Follow-up to the minutes for the May 22, 23. 1985 monthly meeting and
hydrology review

Dear Mr. Montana:

Enclosed are the following:

1. WEST NTC BULLETIN NO. W2l0-5-12 - to be filed with NEH-20 •

2. ARIZONA BULLETIN NO. 210-5-24 - to be filed with NEB-20.

3. AT&T-C letter dated May 31. 1985 with attachments.

4. Engineering Design Standards, FAR WEST STATES - as requested.

Please review the AT&T-C proposal and reply with any comments as soon as
possible. In addtion, AT&T-C contractor has scheduled 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., sizes, 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:

;.5. No additional criteria was followed in the design of Signal Butte
Floodway side inlets.

II. Para 3.2.2. The 8 ft/sec velocity may not be suitable 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.).

O Ttl, loll eonllryatlon IeMoI
" .n .",nc)' 01 ttl,\\=I' UnltlCl Stat.. Department 01 Aeftcultu,.
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•

III. As discussed by phone we are interested in pursuing the .hallower
cutoff depth.

Also please return the BEC-14 after you have had it copied~

Donald E. Paulus
Government Representative

Enclosure



/---
EBASCO SERV'CES INCORPORATED
Twc Worle Traoe Cenler. Ne", Yor". N V.10048

EBASCO

File R~: USDA 3767-L006

May 29, 1985

l~. Donald R. Paulus
Government Representative
USAD Soil Conservation Service
Suite 200
201 East Inoianola
Phoenix, Arizona 85012

l
f

••
Subject: Bulldog Floodvay and Apache Junction

Flood Control Project
Minutes of Monthly Meeting.& Hydrology Review
May 22, 23, 1985

I

I

I
r

j

Dear Mr. Paulus:

Attached are copies of the minutes of the meeting held in your office last

week. W~ found the meeting very productive. Please thank everyone who par­

ti:ipated; Susan and Barry were especially helpful.

Very truly yours,

Carl J. Montana
Project Manager

c.n~:rg

. attachments

cc: J L Ehaaz - wiatt.
C Rockwell - "
M S Temchin- "
S Coyal "
V M Bolano - "
D SHunter - "
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iC' 'G) Unlt.cl Btat..
'.1 .~ ~ Department of
. ,',.. Agriculture

SoIl
Con..rvatlon
:service .,' ...•.

..... <J

,'.201 E. ~~ianola&ve.
Suite 200

"l'hoenix, Arbona 85012

June '6, 1985

<.'... ~ar1 Ilontana
:Consu1ting Engineer
'~BASCO Services, Inc. '1st ~loor

~o Work Trade Center
~ew York, N.Y. 10048

•
., .

,

I

IE: Apache Junction/Bulldog, Contract 153-9457-5-00475
. ",ollow-up to the ainutes for the Kay -22, ...23, 1985 aontbly aeeting and

hydrology review

Dear Mr. Montana:

Enclosed are the following:

.~

~

VEST N'l'C BULLETIN NO. W210-5-12 - ~o be filed vithl1EH-20. - I\~''''-''''

ARIZONA BULLETIN NO. 210-5-24 - to be filed with liEH-20. '- ~c.""-oJ

3. AT&T-C letter dated ~y 31, 1985 with attachments.

Final ~enterline location.

Culvert locations along Lost Dutcbmans Blvd., sizes, ~d invert
elevations.

li. Engineering Design Standards, fAR WEST STATES - as requested.~ LeI.,.

~'JPlease review the AT&T-C proposal and reply ~tb any cc.uents as aoon as ~4.

possible. In addtion, AT&T-C contractor has scheduled the concrete ~ ~~~

portions of the cable and the aanho1es as bis first pbase of work. As a d-., #..1'
result AT&T-C would appreciate the fo11owi~ as it 1s available. ~~..

,~~

~Pi. \".2.
!

3. Yinal ispoundment elevation for tbe e.ergency spillway frequency.

4. Requirements for placement of eartbfi11.

In review of the ~nutes dated May 29, 1985 aection:

.1.5. No additional criteria was followed in the design of Signal Butte
Floodway side inlets.

•
II. 'ara 3.2.2. The 8 ft/.ec .elocity .ay Dot be suitable ~or the

caliche 1n this area (i.e. Emergency Spillway investigation). Need
to 'deteraine fro. the investigations and perhaps the overall design
picture In this area. (Elevations, grades, location. etc.).
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~I1 •.4.1; -discussed by ~hone we 'are interested in 1"!rsulng t:he shallower
, :.e:utoff depth.

Also please return t:he BEC-14 after you have bad 1t copied.

Donald E. Paulus
Government 1epresentative

Enclosure



Unlt.cl States
Department of
Agriculture

Suite 200
201 E. IndIanola Ave.
Phoenix, AZ 85012

ADMIN SERV - Bulldog Floodwey &Apeche
JunctIon FRS &Outlet-DesIgn ServIces
Contract No. 53-9457-5-00457

Det.:
Mey 20, 1985

To:
Don Paulus, Government Representative
SCS, Stete Office

~... COIle:

•\.

The work commencement notice was delIvered to Ebesco Service, Inc., on
May 6, 1985. Accordingly, the 306 calender deys performence time
commences on May 7, 1985, end ends on the close of busIness March 8,
1986.

evid Lembson
Contracting Officer

cc: Ebesco Service, Inc.
Relph Arrington, SeE
Bi II Peyne, SOE



EBASCO SERVICES INCORPORATED

Two World Trade cente~. Nelf. York. N.Y. 10048
EBASCO

L
r
.4t

[

L

,

Mr. Oonald R. Paulus
Govern~ent Repre.entive
USAO Soil Conaervation Servlee
S\.Iite 200
201 Ea.t Indianola
Pheoni~. Arizona

S\.Ip)ect: 8\.1l1dog Floodway and Apaehe Junction
Flood Control Pro,eet
Monthly Meeting. Hydrology Review
May 22. 23, 1ge5

Oear ~r. Paulua,

7hia letter eonfir~. the date. of "ay 22, 23, 1ge5 ~or our ne~~

aeeting to be held in your office. 1 plan to be in your offiee et
12:30 PM on the 22nd and can apend the aornlng of the 23rd with
you. 1 have attached an agenda ~or the aeeting: plea.e feel ~ree

to ~ake any additions that you ~eel ere needed.

I have' alao attached a copy of the "Design Criterla" a. required
in Paragraph 8.1, Criteria. of the Contract and aoae preli_inary
finding. related to our review of the geology and a011a te.tlng
reporta. We will review the.e at the ae.ting.

1 would 11ke yo\.l to have the Marlcopa County offieials at the
aeeting eo we can diacu•• our interface with th.~ regarding the
roads, bridge., and utilitie••

Very ~ruly Youre,

co-RJ'V1d't)~---
Carl Montana
ProJect "anaver

At.t.eh~ent.

ec: Eh.a:
~ockwell

~••chin
Goyal
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USDA SC5 OFF!C~ - PH~ONIX, A~J!O~~

1. STAi'US OF AT~:T CABLE CRDSSII~G.

2. STA7US OF EBASCO SERVICES INCORPORATED AGREEMENTS WITH MARICOFA
C~UNTY FO':; cOO;:;t'H~ATIOI~ OF UTILITIES, RO?D ANt' IifUDGE CROSSINGS.

~. f'~ETHOD OF CONTRACTIhiG - F'l,A!"S AND 5F'ECS

B. INSPECT10NS OF ROAD AND ~RIDGE CONSTRUCTION

~. REVIEW OF DESIGN N:JTE 21 F:EOUIF;EMENTS

4. STATUS OF Maj)!FICATIOhl FOR STU!'Y OF TYPE C OROF' STRUCTUF:E

5. REFERENCE For; DES I Gt-.! OF CURl/ED 5 I D~ J NLE"!"5 eN BULLDOG
FLO:JI:IWAY.

6. REVIEW OF DESIGN CRITERIA <SEE ATTACHED'.

7. F:C;·.!:Ek ~F ::·r:.l:L!l"'j:!~HF;·t' FINDINGS ON SL!I7HB!L~7Y OF GE:JL~)!~!CAL

AN:J SOIL t:EC~AI~lCS DATA (SEE ATTACHED).

6. f~E:E!DhIA:" SUBS! DEr"CE COhISIDERATIONS.

9. F:l:VIEW OF F'F\EL!MINAF:Y FINDINGS ON HYDROLOGY REVIEW.

A. DR~)INAGE AREAS - SOME DIFFERENCES BASED ON AEF,IAL F'HOT05

B. CUF;VE NLIME<ERS - GEhlERALLY THE SAME (W!Tt-!IN 1)

C. TIMES OF CONCENTRATION - NEW TC'S ABOUT 30% SHORTER
(METHODOLOGY USED ON ~WLLDOG FLODDWAY WAS UTILIZED

AND SIMILAR ~ AND N VALUES WERE USED.

D. F'MF', 100, AND 10 YEA~ RAINFALLS - SLIGHT VARIATION
FROM SIGNAL BUTTE FRS HYDROLOGY FOR EXTREEM EASTERN
END OF DRA:NAGE AREA (LOWER THAN 1974 HYDROLOGY).

E. INFLOW HYDROGRAPH COMPARISONS.

10. BILLING PRorEDURES

11. FF:EEBOARD F:EQ~I!F:EMENTS FOR APACHE JUhlCTION FRS - ses t ST.:cTE



•. I

I

L

L.
[

•

:::. E"TA"7LIS OF ~C'CATION OF TF;AN;~'lIS5ION TOl·JEF. ON EiW1..Lt·DG n.OQt·~~.y.

1::·. LO::ATluiJ A~:n TYF'E OF EMEF:6ENC'" $F'!LLWA'y' USED ON S!SNA~ BU'TTE
DHM AS Ii RELATES TO OUTLET TO ~~~LDOG FLO~DWAY

:

14. AF'?iCHE JU~":CTI0N FF:S C.OtJrtLlIT WIL~ 50 DIF:ECTLY INTO CONRETE
CHANNEL ~!THOUT THE USE OF AN ENERGY DISSIPATOR

l~;. ME:THm:· (IF" HA~\;r'LINS E;UL~DOS FLOaD~JAY CENTEF:L..INE TO HCOUNi FOF.
SHIFT THAT O:CURS WHERE SIDE CHANNEL INLETS JOIN CHANf~L.

THIS ~:ILL CF:EATE AN ALIGNMENT THAT DIFFER:; FROM THE ONE SHOWN
ON CURRENT SCS DRAWINGS.

16. MIMIMUM UPSTREAM SLOPE OF EMBANKMENT WILL PE 2.5 TO 1 UNLESS
FLAT"7EF: SLOF'ES ARE RECtUIRED ~y STABILITY ANALYSIS.

17. BAFF~E CHUTE DES1GN CRITERIA:
A. RECOMMENDED FLOW PER FOOT OF WITH
B. CClt1F'UTATIDN OF DEF'TH OF SCOUF: AT DOWtJ5TREAM TOE

lE. LISE OF" HIGH DENS!TY F'O~YETHYLENE MEMBRANE FOR CF:ACK CONTRO:'
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IE: Com me~ts OD propo.al for pa.ins AT&T cable throueb the Apache JUDctiDD flood
cootr'ol project me.

Pear Hr. ~upfer:

Per your request by letter to Hr. 1.1 Lindley dated Apri119, 1985, the Soil CODservatiDu
Service, EJASC 0, and Flood Control District of Maricopa County bave revieyed your
proposal.

Fi.~, additional informatio~ i5 needed al to the witabiJit'y of the proposaL We need the
follovinC:

1. Plan of the proposed uploration to determine caliche depth.
2. Profile .hovinS the rew1t.s of the exploration.
3. Plan and profile of the proposed installation. '1'his .hould include proviriDul for

passing under the proposed culveru alone tost Dutch. aDi J.d.
4. Installation details including typical Hction. of the propo.ed excavation••
S. Construction ~eeifi.eationlfor the york includin& backfill place.ent.
6. Locatio~ and details of manhole••

leeause of concern. about the potential for 4ifferentialeettJe .ent and .eepale thru the
foundation area disturbed by thie inttaDat:ion ve feel the qUelltion. to backfill placement
vill be belt ansvued only after the foundation and ••bank ment desian have been
completed by EJASC o. Therefore, ve can not co••ent on the ranee of 1Doisture
contents, densitie., or .ethod of place aent at thiI tiae•

• ext, if PVC conduit i". to be u.ed ve vould want to eee the concrete enca.ement
reinforced. An aIternatige to this approach would be to uae a 8teel conduit encaHd with
non-reinforced CODcrete.

The insta.D.ation of a telephone cable i". a Lane! J.ichts ite 11 vhich i". meli&ib1e for Fedenl
c~1harinSunder Public Lay 83-566. The P'lood ControlPi".tl'ict of Xamopa County i".
re~ooe:ib1e for an Land I.i&hts COlts, mcludina Cc.tl for deliln, mcreased COD.e.~ct:i.on

ce-ts, and construction ~ecti=. Weare, on behalf of the Flood Control I)i".tri.ct of
Ifaricopa County, requellt:mc that AT&T 8tate their vminCUe. to pay for the foD.ovine
land riahtl ttem••

Tl\e Soi eo~._atoor.Serwce
• .,..•~ 01 ...
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Phoenix. Arizona 85012

Carl Montana
Consulting Engineer
KBASCO Services, ln~.

Two World Trade Centp.r
New York, N.Y. 1004~

1£: Apache Junction/Bulldog, Contract '53-9457-5-004/5

U~ar Mr. Mon~ana:

This lettec 1s 1nt~nd~d to clarify some of the remaining unRn8wer~d

qu~st1on8 left from the pr~-de8ign confprence held 4i16/~5 in Phoenix.

lirst, EBASCO asked the SCS for 8 clarif1c~t10n on the use ot DN-2l
(Substitution of Higher Strength Steels in Reinforced Concrete). The
following summarles 1t8 intent;

1. According to d~s1gn criteria, design of all reinforced concrete will
be based on f shy with 40 ksi steel.

2. Do not U8~ moment r~distribution in d~81g~ if higher 8tr~ngth bU kai
steels ~re permitted to be substituted during con~truct1on.

J. Ch~ck. 0.75 eb for 6U ski steel. if f shy (4U) < 0.75 r-; (6U) the
fAilure m~a~ r~main6 _ell within the d~8ired ductile range and
substitution is ok4y.

4.

[! 5.

L o.

Check all critical sections or g~n€rally pick. sections thodt would
determin~ the adequacy of the substitution.

You will NUT nei!d to cheCK the SCS standard drawings.

Lap splice. using the 60 kai St~el shall be used when .pecifying 6u
1uI1 8t~el.

Second, as requested, Wti have attach~d a map showing the location of the
only pow~r pole within 200 feet @8ch 11d~ of the Bulldog cent~rline.

LaSL, SKN-l design criteria for drain material will ~ in rough final form
by approximately June 10, 1~85 and printed final 'by October 1st 1985.

•
Donald E. Paulus
Governllent Representative

cc: Bill Payne c{ -
Ralph Arrington

DEP:nn
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We would appreciate an early reply to these questions since we may request that
EBASCO do this design work and we may have to modify our contract with £BASCO
accordingly, and bill the Flood Control District of Maricopa County for the increased
cost.

'!be Flood Control District is also responsible for any damage to the cable or disruption
or service during construction. We will submit the plan /( specifications for this dam to
AT&T for review.

1. Design Costs
2. Construction Costs
3. Construction Inspection

(Estimated at $~1865)
(Not determineOJ
(Not determined)

I.

L.
I r'

•
t:
r
'1

•

Any work that might be needed on this cable after the dam has been constructed might
require ~hat the dam be breached or other associated excavation work. This will require
SCS approval of the design and specificaUons, which might be more than is ca.1led for in
the original plans and specifications.

"'. \'iaj~e Killgore
Asst. State Conservationist (W)

ce: Dan Sagramoso, FCDMC
~l Montana, EBASCO
AI Lindley, AT&T Communications
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Ebeseo Se~vices Incorporated
~OOC ~. ~c~rthur Blvd.
Sente Ane, CA 927~

R£ : DES IGN SERV ICE FOR BULlOOO AND APA()otE "LN:T t ON FRS
& OUTLET cx:>NTAACT NO. 53-9457-5-0OC57

Gentlemen:

¥ou we~e ewe~ded Contract No. 5~-S457-5-00475 for design services on 'the
Sui IdoS floodwey and Apache Junction FRS &Outlet on ~pril S, 1965.

You a~e he~eby notified 10 commence and c~~lete e'l work within ~06 celende r

deys. Fe"fo~~~nce time be~ins 'the de¥ follo-'ing receipt of 'this notice.

If you heve eny Questions regarding this contract, please contect Don Paulus,
Governme~~ Representative, et 602-241-5143.

Sincerely,

Dev i d O. Lerr.bson
Contracting Officer

cc: Don PauluS, Gov't Rep.
Relph ~rrin9ton, SeE
Bill Peyne, SOE
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201 E. Indiano:2 Ave.
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Phoenix, ArboDa 85012

April 25, 1985

Carl Montana
Consulting Engineer
EBASCO Services llicorporated
Two Work Trade Center
~ew York, NY 10048

BL: Apache Junction/Bulldog Contract '53-945'-5-00475

Dear Mr. Montana:..

Enclosed are the following .aterials:

1. Topographic map of downstream area of the Apache Dam.

1. Copy of the cover of BEC-14, Hydraulic Design of Energy Dissipators
for Culverts and Channels.

One copy of the drawings and specifications for Signal Butte FRS and
Pass Mountain Diversion and Outlet.

Development Guide for Apache Junction.

2. West ~~C Bulletin No. 210-4-28, ENG-Construction-Computation of
Performance Time for Contracts Using the Federal Acquisition
Regulation, with rainfall lummary tables.

3. Abstract of proposals for a.) Signal Butte Floodway and b.) aWeD,
Reach-3.

2.

After the pre-design conference the following saterials were .upplied by
the SCS:

As of this date we have not received the Bdnutes aummarizing the
discussions and decisions reached during the pre-design conference which
was held 4-16-85.

- 3.

ct
L.

l
\

4. SCS-ENG-353A, Rev. 11-71, Grain Size Distribution/Soil
~lassification.

5. Underground Conduit Loading worksheets (2 of 2) (use with Tl-5).

••
(.

6 •

7.

Joint Gap computation sheet (use with Tl-18).

Pipe Strength Computation sheet.

·~



Work sheet for data on Flooc r.ou:1n~ ~ydrau11cs.

Tractive Stress, d7S > 1/'- and d7S (1/'-; and Tractive Power d7S (
1/4- work sheets.

10. Report: Cracking of Dams in Arizona; April 27, 1978. (Since this
report additional studies in this subject area have been completed by
the SCS. Results of these studies are presently being put into
report but will not be available during this design contract.
However, you may want to discuss some of the results with the .embers
of the Crack Study Team. Some of the present conclusions may differ
from those given 1n the 1978 report!).

9.

.8.

11. Bulldog Floodway Design Hydrology, Revised 1985. (Both revised pages
and void pages are enclosed.)

"
{

l
r.

L
1

Ie
\.

The title of the paper on strength of caliche which you were interested in
1s -A Classification of Ca Horizons 1n Soils of a Desert Region-.
Reprinted from S011 Science Society of America Proceedings, Volume 25, No.
1, Jan.-Feb. 1961, pages 52-61.

Under separate cover we are sending the following:

1. Mylar draWings of:

a. Title Sheet Apache Junction Floodwater Retarding Structure

b. Pl~n and Profile Apache Junction FRS, 9 sheets

c. Plan and Profile Apache Junction Floodway, 2 sheets

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-313C mylar sheets, 21 sheets

3. SCS-ENG-317 mylar sheets, 5 sheets

In answer to a few of the questions which came up during the pre-design
conference: .

1. Right of Entry permits will continually be renewed until time of
construction.

:. Apache Junction Floodway will begin at stat10n 11+00 as drawn on the
plan and profile mylars, (NOTE: station 10+00 work plan equals
stat10n 11+00 present).

3. We will Dot Itudy the cost of land acquisition downstream of the dam
in choosing our Emergency Spillway location. Therefore, no
additional downstream routings will be needed.



· .

4. No earth test sections will be done for crack studies of Apacbe FRS.

L
[

I.

We have reviewed your proposal of considering a third alternate emergency
spillway structure. This would be a low Type C drop structure along the
earth emergency spillway centerline. We are interested in this type of
alternative and would like for you to submit to us a proposal to perform
the additional work. The work sball follow the specifications aet for
Phase 1 of this contract.

Donald E. Paulus
Government Representative
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AT&T Co~unic8tions

221 tast Indianola, Suite 216
Phoenix, Arizona 85012

Attention: Mr. Al lindley

Gentlemer. :

~n:lo~ec for your info~ation is the conference ~morand~ fer our April 16,
19E5, meetini ~ith the Soil Conse~~atio~ ServiCE (SCS), the Mari~o?a C~~ty

Tlood Control District (MereD), ant sEveral other orianizatiens ~ith

int~rest in the Apache Juncti~n fl~od cOntrol yrcject. Our purpose for
a:tend~ni ~as to coordinate ca:l~ design through the flood control ~roject

site ~ith design of the ilood control structure.

Saseo on this meetin~ and subfe~uent discussions ~1th ~r. Don Pa~lus of
the SCS, !lack &Veatch (B&V) has developed the f~ll~'ini proposed desi~

coorci~ation agree:ent te~ for re~ie~ by AT&! Co~un1cations (AT&T-C).

1. AT&T-C ~ill deter:ine the deptt c: caliche caterial under the da~ at
the cable crossing and construct the cable at a depth of at least
three feet bel~· the to? of the caliche 1Later1al, or at least 10 feet
dee?, ~hichever is deepest. Ca~le construction at this derth ~ill

extend .to points beyone each side of the car c~re base. !he cable
~ill be placed in a four inch dia~eter PVC conduit, eneased in
concrete. The excavated celi~;e 1Laterial ~11l be backfilled to the
top of the surroundins caliche material and cOC?acted t~ 97 percent
of maximu~ density, at -1 percent to +3 percent of optimu~ moisture
content as deter:ine! by AS~ Df96. C.liche backfill partic.l size
,,'ill not exceed six inches. ~e1Lainini backfill 1o"ill be com;:>acted
to 95 percent of Baximu~ density .t Z 5 percent optiEU: ~ilture.

AT&!-C ~ill construct cable undeT .11 other po~tions of the flood
cor.trol proj~ct ri~ht-of-~a: at a depth of at least four feet bel~

existini rrade. The cable ~ill re placed in a fOUT inch diameter PVC
conduit eneased in coneTete. !ackfill ~ill be co:pacted to 95 percent
of D£xi~ density.

•



e~ACK a VEATCH

A!~! Co~·unic.t1ons

Mr. .Al l.inele)"
2 I&V Project 11380

April 19. 1985
:

l:f:­
t~closurE

cc: A'!&'I-C, ,,-!encl.
~J. Bill Si~on, ~!encl.

Mr. Ken Reinart, ~!encl.

Mr. Clev Ricker. ~!encl.
!'~r or.· p, ~ IeDd•

f

f
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r.
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3. A!~T-C vill place easily visable cable sarker roles at 500 foot centers,
an~ ca~le varning tape at one abov~ all cable constructed within the
pro?osec floo~ control project right-o!~ay.

I.. Ca:le :aintenL"'lCe if planned to be frov 1foanholes weft of the dau; or
ea~t of the 1~oundment area. If ta~le excavation is required at the
da:, A'!O!-C ",~ll reconstruct the da1%) to the original design spec:i!ications.

5. A7~~-C ~ill provide SCS/MCfCn with ecnstrueticn and as-built cable
construction ~ra~ings.

scS!~CrCD Co~itme~ts

1. SCS!MCrCD will fina~ize the da: centerline location, core base wid~h,

L"'lC 1foaxim~~ i1t?oundment water elevation by Se~te:ber 1. 1985.

2.' SCS!!':C::-CD ,,-ill pro\"1oe desi&:n and construction rec;uired to interface
th~ ca:'! crain fYfte~ vith the cable under the da:. SCS vill advis£
A!&!-C at least three cays before e7.:avatini to the cable for this
interface.

3. sCS/~CrCD ~ill li~t barr~-in~ to ~utfid: the li~ts o! the corridor
that vill be granted to A!~!-C by the )ureau of Land ~AlLnagement.

(Trois corridor could adjoin a corridor exclud£d fro~ barr~-ing for
Lost ~~tch~ar. Road construction across the impoundment area)

I~Y believes that thes£ proposed terms offer a practical ant fair means 0:
s~arini the ~ork requirec to interface the t\o"O projects. Iy copy of this
letter to Mr. Don Paulus of th~ SCSI Ms. Cora Hernandez of the MeTCD, and
Mr. Carl Mo~tana of Ibasco Ser\'ices, ~~ request that these parties provide
c~~ents to BoY through Mr. Paulus conc£rnini the rroposed coordinatio~

t£r:s by Mey 10, 1985.

~~ acoencu: basec on a conser\"ativ£ estimate of ho~ these terms ~ill e!iect
the lis~tsuiG~ contractor's work vill be discussed at a pre~id meetins on
Airil 24, 1985 and issued on April 29, 1985. pendin~ an initial concurrance
fr0: A'I &!- C•

Fleese pre~~de us vith AT&!-C co~nts at your earliest convenience.

If you have any ~uest1ons, please call.

\'er: t ru}: yours,

lLACK & VIATCE

-r,'f- ':a+ -7~rt---
H. Lee Kupfer ;;
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A!&! Co=ounications
Southerc !ranscontinental

Lightiuide SY5t~

B&V Project 11380
)LV File "620-31.15.0200
April 19. 1985

Meeting held in Soil Conservation Service ~ffice5 1n Phoenix on April 16,
1985.

Attending: Soil Conservation Service (SCS) [basco Sen"ices

l!R lTR

Maricopa County flood
Control District

Salt River Project

Meetins. The purpose of the meeting was to address design concerns fr~

outside the SCSI and other project pre-design itecs. !&\ and Coates attended
only the first hour of the meeting. which ~as devoted to A!&!'& interests.

1. !&\ described the cable route (40 feet north of lost Dutchman Road),
noted that cable construction ~st precede d~ construction, and asked
ho~ cable construction could accom=~date dae design.

!ackE~oune. A!&! ~~st sbo~ that cable design across the future Apache
Junctio~ flood control structure has been coordinated ~~th the flood control
structure design in order to obtair. a grant for this area fr~ B~~. The
Soil Conservation Service has recently retaine~ r~asco to design the
Apache Junction flooe Retaining Structure, ~~ich will cross the lightguide
cable route near the intersection at Lost Dutch:an and Idaho Roads.
Maricopa County flooe Control District is the local project ad~inistrator

for the (SCS).

..

LTR

BlaCK &Veatch (B&V)

l. IWpfer
Coates 'Field Sen"ice.s

K. Reinart

lTR

•

~. £basco advised that the cable w~uld not be a design consideration if
constructec at least ~o feet belo~ the top of the caliche soil, an:
backfill ~as adequately co~paeted. Prel~inary soil data indicates the
caliche soil is t)~ically five feet deep along the d~ site, and as deep
as 12 feet at isolated areas. Specific excavation requirements for the
ds: ","'ill not be kno\o."D until September 1, 1985. A conservative cable
depth based on information kno\o."D toda)· would be 15 feet •

\
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A!6! Co=:unications
SoutherD !raDscoDtinental

Lishtguide Systec

2 B&V Project 11380
April 19, 1985

3. Ebasco noted that floodway area barr~·1ns vill affect cable depth
a::ross a majority of thefloodwa)·. A prel1minary SCS report calls for
barroldng frem aD area 1200 feet wide along the up5treu aide of the du

. (1700 feet of cable route). !arrow depths vill vary depending UPOD
dm: design alternatives and the 80ils found in the barro," area~ The
cable would have to be 15 feet deep under the eDtire barr~' area to be
conservative based CD information known to date. Ebasco'. planned
s~il investiiatious would have to be supplemented by a special
investigatioD aloui the cable route to determine a practical cable
depth.

4. £basco noted that barrovins could be limited to either side of a
corridor containing the cable. The restriction would result in extra
construction cost.

S. B&Y askec vhen bids would be reQuested for the flood control project
,"~rk. The SCS responded that bidding would 110t proceed until
aeditional funding was available.

6. COites asked if the project had obtained environmental approval.
Tne SCS incicated there were 110 eDvironmental obstacles.

7. Tne SCS expressed concern that cable maintenance could require excavation
that wo~ld breach the dam. B&V advised that the cable would be placed
itl conduit encased 1n concrete under the duo Cable maintenance would
be performed by replacing the cab1e from manholes or excavations located
a'l:a~' fro~ the dam.

S. Tne SCS E>.-pressec concern that the)' could be e).-posed to liabllit)·
and extra costs resulting from cable construction under the flood
control project. B&\ acvised that the cable would be constructed such
that it vould not be visable to the dam structure.

S. ~~ricopa County Flood Control District advised that road constructioD
alternatives may require the de: centerline location be moved to the
intersection of Lost Dutchman and Idaho Roads.

10. B&V advised that they would consider alternatives for interfacing cable
construction with da: desi;n anc construction.

\.
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/, EBASCO SERVICES INCORPORATED
TwvlNUIICT,,.opcenler,NewYork N.Y 1~8

EBt«:O

rUe .ef.: USDA. 3767-1.002

AprU 24. 1985

Mr. Donald R. Paulus
Government Representative
USDA So11 Conservation Service
Suite 200
201 East Indianola
Phoenix. Arizona 85012

Dear Mr. Paulus:

If you have any questions or comments please call ae.

Very truly yours.

BULLDOG J'LOODWAY AND APACHE .11JNCTION
FLOOD CONTROL PROJECT
MINUTES OF PREDESIGN MEETING

Subject:

1 would like to thank you for the Ume you gave us on the 15th; it was very
helpful. Please thank Harry for us.

Attached are the Minutes of the Predes1gn Meeting held in your office on
Aprll 16. 1985. I have identified items that we agreed would be done by
each of us throughout them.

[

1

l~
I
t
l~

Carl Montana
Project Manager

OS:mq

ATtACH.

cc: H S TetDchin
G Rockwell
S N Goyal
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EBASCO SERVtCES INCORPORATED

Two WorlO ~'a;,e Ce!'lte'. Nev.· York. N Y 10048

EBt6CO

File Ref.: tlSDA 3767-1.001

April 22, 1985

I
(

r.

Dear Mr. Paulus:

Mr. Donald E. Paulus
Government ~epresentative

USDA Soil Conservation Service
Suite 200
201 East Indianola
Phoenix. Arizona 85012

As agreed. we are evaluating the subject design Dote which was brought to our
attention for the first time at the pre-design meeting beld on April 16, 1985
in Phoenix.

Bulldog Floodway and Apache Junction
Flood Control Project
Design Note 21

Subject:

A preliminary review. made ~~thout going into actual computations, indicates
that Design Note 21 may not significantly affect Ebasco'. design effort if we
are Dot required to provide documentary calculations for all potential reinforc­
ing steel substitutions. Conversely, should SCS require that an analysis be made
for each reinforcing steel calculation made on the basis of Grade 40 steel. in­
cluding those for the standard drawings to be provided by SCS, we believe the
impacts on our cost and schedule could be significant.

I
I,

•l

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 soon as possible.

•l

Very truly yours.

cc.PmtM~
Carl J. Montana, P.E.
Project Manager

c.m:rg

ce: J 1. Ehasz
¥. S 'I'emchin
C R.ockwell
S K Goyal
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EBASCO SERViCES INCORPORATED

Two World Traoe Center. New York. NY 10048

~. Donald E. Paulus
Government Representative
USDA Soil Con5e~ation

Suite 200
201 East Indianola
Phoenix, Arizona 85012

Dear Mr. Paulus:

E~O

April 8, 1985

•\

As requested, I have attached a list of questions we would like to discuss at

our April 16th meeting. Ve are completing the detail scbedule for Phases I

and II and will bring it with U8 to tbe pre-design .eet1ng.

Very truly yours,

Carl J. Montana
Project Manager

_ CJM:rg
attachment

•
bc: S N Goyal - wIatt.

M S Temchin - "
D S Bunter "
V M~olano - "



QUEsnONS FOR PRE-DESIGN MEETING

1. What are landrights acquisitions based on? Bow high can we raise top-of­
dam?

2. Emergency spillway earth channel as proposed will outlet directly into the
concrete outlet channel and would cause its lossahould it flow. Bas a
pipe been considered for the Apache Junction Outlet?

3. Does the stage storage data provided contain the volume for material exca­
vated as borrow material?

4. Can we obtain copies of the approrpiate soil surveys? ~

S. ~~at purpose does running the emergency spillway storm serve?
~ a) Structural spillway must be stable for the PMP

b) The earth emergency must be checked using Oe/b for PMP.

I
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6.

7.

8.

9.

10.

11.

12.

Can we obtain copies of construction costs for use on cost estimates?

Procedures to be used for conduit design. Can manufacturer'. recommenda­
tions be used? Are TR-S, TR-18, and DN-2 to be used? Obtain copies of
TN-I, TN-2, and SN-S that are listed 1n the list of references. Bow do
they apply?

What procedure is used by SCS to design the energy lissipators at the end of
the concrete channels? ~I"I ~~ c:.oc5 ~ Q ..... "C1- &,.- 1(.(1 ~ •

"'''rl:l~~' '" 1>f'i."fo)

~~t procedure 1s used by SCS for estimating the depth of scour below tbe
baffle chute structure? "8u~ ~~. A....c P a.uc.. ~&

Bas consideration been given to using tbe excavated material from the ~

channel construction as the earth fill in the FRS?

What have you used as allowable velocities in the CalacbU "Z:>CI WCl'T ~ "c~t..,..
"'- ~. S Z. •

Bo~ have you been treating the Calachi when evaluating it in accordance
with TR-52 requirements? ""'-- W\L.~ ~""""'.""t

13. Explain the reference to "error" on page 6 of tbe 'Watershed Supporting Data.

14. Is there any inflow to the Apache Floodway at STA 10 + 00 from the area
east of the Apache Trail? 11 any inflow from the Apache Trail?

15. ~ill we be required to ule your standard computation sheets, sucb as tbe
one for conduit design?
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Carl Montana
Consulting Engineer
~BASCO Services Incorporated
Two World Trade Center
New York, NY 10048

IE: Apache Junction-Bulldog Design Contract
Phase I, Pre-design ConfereDce

Dear Mr. Montana:

Atached is a copy of the tentat1v, agenda for the PbaBe I, pre-design

conference.

The design references listed iD tbe -topics for 4itcussion- on tbe
attached agenda are en:losed for your review. Additional information on
soil test results and utility information are also encloted.

Please submit to us by April 10th for our review, any additional criteria
or methods that you believe would be advantageous in design- In addition,
please send a detailed design schedule for this phase of work.

Additional materials that are being furniBbed by tbe SCS will be available
at this conference.

Donald E. Paulus
Government Representative



APACHE JUNCTIOt\ FLOODWAY, ns, Oun.I1' AND Itn.LOOC n.oODWAY

MEETING:

LOCATION:

April 16, 1985 8:30 •••• - ~eDtati.e

Soil Conservation Service, Phoenix Office, 201 E. IDdi.~ola
Avenue, Suite 200

1. HYDRAULICS

TOPICS FOR DISCUSSION:

B. Revie~ SCS design standards .nd criteria. (NOTE: Design references
h~ve been generally cetegori&ed as sbo.~ below for discussion

purposes.)

A. Design concerns from outside the SCS
1. City of Apache Junction
2. Pinal county
3. FCDMC
4. Salt River Project
5. AT&T

Soil Conservat1on Service (SCS)
EBASCO Services, Inc.
Flood Control District of Maricopa County (PCDMC)
City of Apache Junction
S,lt River Project

Phase I, Pre-design Conference

a.) NtH-5
b.) n-39
c.) TR-29
d.) n-70
e.) TR-4S

2. STRUCTUItE

•• ) TR-18
b.) TR-46
c.) 7R-30
d.) n-5
e.) TR-67
f.) NtH-6
I.) Eng. Monograph No. 25 (USBR)
h.) n-63
1.) NtH-14
j.) TR-50
It.) n-49
1.) NtH-ll

A'I'Ttl\1>ANCE:

SUBJECT:

•
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3. SOILS/LAYOUT

a.) n-25
b.) ICES tease-Il
c.) SMN-3
d.) ENC-Po-l8
e.) SMN-l (NOTE: Being revi..ed. ~y be available ., chi.

aeeting)
f.) n-S2
I.) n-2

4. IfY1)ROLOGY

a.) TR-66
b.) n-l6
c.) Hydrometeorological leport WOo 49
d.) Bydrology-Po-6 (lev. 2)
e.) n-lO
f.) n-61
g. ) ~"E:H-4

h.) NOAA-Atlas 2
1.) Curve Number leduction Factors (NOTE: tbds .aterial will be

available at the time of this aeeting)

5. OTHER

a.) TR-60
b.) NtH-20
c.) NtH-2
d.) Catalog of National Engineering Standard Drawings

C. Additional criteria or methods the A&E believes would be advantageous

D. Review the detailed design schedule for Phase 1

E. leview specification

F. Review contract requirements

G. General questions



201 E. Iudianola Ave.
Suite 200
Phoenix, Arizona 85012

february 22,,1985
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Carl J. Montana
EBASCO Services Iuc.
Two World Trade Center
New York, NY 10048

IE: Apache Junction - Bulldog Specifications

Dear Mr. Montana:

As a result of our meeting held 2/11/85, we have .ade extensive revisions
to restructure and clairfy the specifications of the subject job. Enclosed
you should find the revised specification and examples of the following:

1. Soils mechanics report (narative only)

2. Design reports

3. Operation and maintenance report

Under separate co~er you will receive the following examples:

1. Grouted rock drop structure

2. SCS impact basin

L
3. SCS standard cover riser

Grouted rock plunge pool

r

•

Examples of a Design Bydrology Report and Bydrologic luvestigation, '
Emergency Action Plan are being copied and will be sent by express mail
when completed.

Please read the specification carefully and review the example work
furnished. Submit your cost proposal following the uew format of the
revised specification.

If you have any questions please call ~.

Donald E. Paulus
Government Representative

Ttl, Soil COI\.....ho" s.-w­...".~"t, O! \tie
Dep."mel\\ 0 1 "arc,,""'"
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EBASCO SERVICES INCORPORATED
300C W MacAr1llu' BlVd.. Santa Ana. CA92704. (7l~) 662-4000

lJS)A Soil Conservation service
Suite 200
201 East Indianola
Phoenix, Arizona 85012

February S, 1985
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Attention: David O. Lambson
Contract Specialist

Re: COST PRCf'OSAL fOR BLl.LDOO FLODWAY AN:)
APA:~ JLNCTICJ,l FLOCDWAY, F'RS At{) OUTLET

At tached you will find our cost proposal with supporting docl.lTlentation.
This cost proposal is based upon our understanding of the -SCope-of-Work"
as presented in the specifications, the supporting data provided, and
conversations with Don Paulus on Jaroary 31, 1985, dOCLlnented in the
attached Memo to File.

As you know. the scope-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 runber of structures to be studied.
Phase III requires a fixed price for final design on features that have
yet to be established. We are sure you realize this makes establishing a
fixed price extremely risky from our point of view. The most significant
example would be the possibility of £basco having to design a reinforced
concrete drop structure in lieu of an earth emergency spillway. we have
had to base our estimates on the assumption that we would have to design
the most complex structures resulting from the Phase II studies.

It is our belief that the most equitable approach for beth the SCS and
Ebasco would be to have Phase I redefined 8S a Feasibility Study
including the Geology and Soil Mechanics Review together with the
Hydrologic and Hydraulic Analysis of the Apache .1Jnction F'RS. It should
not include slope stability analysis, drain design, seepage analysis and
other detail design studies which should be in Phase II or Phase III.
This would permit us to establish all features prior to effort being
spent on design, quantities, cost estimates, and specifications as would
be the case under the present seepe of work. Phase II, Preliminary
Design, could then be limited to a finite nLlllber of al.ternatives
established upon completion of Phase I. Fhase III, Finel Design, would
then naturally be tied to the selected alternative. The price for
Phase II could be negotiated after completion of Phase I, and Phase III
would be negotiated upon completion of Phase II. This arrangement would
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give both the SCS and Ebasco a well defined scope of work in each phase
upon which to base our estimates. We, would l1ke you to consider this
suggestion and would be happy to discuss this with you over the phone or
at our meeting on the 19th.

The price proposal provided is based upon the scope-of-work and includes
the following assumptions:

ASSl>PTl~ wmE RELATIVE TO CONTRACT IN PREPARlt<i ESTIMATE:

1. Section C, Paragraph A.4 (Pg. 8): "other Conferences" shall be
considered out-of-scope and billed at a rate to be agreed upon. All
"specified conferences" are included in the price proposal. It Is also
assumed that conferences for EkJlldog F'loodway can be held concurrently
with Apache Junction conferences.

2. Section C. Paragraph B.2 (Pg. 1.3): It is ass~d for purposes of
this estima~e that the geological investigation and materials testing is
adeQuate for design.

,. Section C, Paragraph B.3.a.II1.A.' (Pg. 14): SCS will supply EDasco
with reproc:kJcible copies of the plan and plan-profile sheets which will
be suitaole for use in completion of Phase I.

4. Section C, Paragraph B.'.a.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
reouired based on the existing geology report and discussions with COn
Paulus on Ja~ry '1, 1985.

S. Section C, Paragraph C.l.b (Pg. 25): In preparing the cost proposal
it was assumed, based on conversations with 0crI Paulus, that energy
dissipators are reouired at the ends of bOth the Apache Junction rloodway
and the Bulldog noodway. It was also assl.JTled that a structura~.
emergency spillway will be reQuired for the ApaChe Junction FRS.

6. Section C, Paragrar;t\ C.'.a (Pg. 26): pt) hydrology study is reouired
for the Bulldog rloodway Project.

7. Section C, Paragraph C.'.c (Pg. 26): Topography is available on
which to prepare the inrundaUon maps.

8. Section C, Paragraph C.4.b (Pg. 26): The Ironwood and Meridian road
crossings will be desigled and construction 1)lans and specifications
prepared by the rlood Control District of MaricOpa County. £basco w111
coordinate with the District.

6839A
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9. Section C, Paragra~ C.4.C (Pg. 26): Relocation and modification of
utilities will be handled by the util1ty. Ebasco will coordinate its
design with the otility.

10. Section C, Paragraph 0.4 (Pg. 29): The topography provided by the
SCS is adeauate for tinal Design and Quantities.

"11. The irrigation system referred to in the £IS is not reauired.

12. The "model study" referred to In footnote 14 in ttle SUpplenent to
the Work Plan is not a part of this contract.

If you have any QUestions please feel free to call me at (714) 662-4105.
I look forward to our meeting on tebruary 19, 1965.

Very truly yours,

J uin J. Perez
nager, Projects 0 .

;;::PI



'Interoffice CorrespondenceE~O

DATE february 1, 1985 FIL:E REF

'TO FILE

C J Kontau~

OfFICE LOCAllON

OFFICE LOC"ilC)N
•

SUCJECi RECORD Of 'IUEPHOl-."! COl-.,\'ERSATION 1/31/85
USDA SOIL CONSERVATIOl" SERVICE, PHOENIX, AAIZONA
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On January 31. 1985 M)~on Temchin and I spoke to Don Paulus. SCS Governme~t

aepresentative on the Bulldog Floodway and Apacbe Junction Project to resolve
questions that arose While we were preparing the price proposal.

Question: As we see the project, energy ~ilsipatorl say be required at tbe
ends of both the Bulldog Floodway and Apache Junction floodway.
The plans provided do not reflect tbis. Bow do you aee this and
should our price proposal include the costs aSlociated with these'

Response: SCS now believes that energy dissipators will be needed at the outlet
of both dloodways and your price should include tbis work.

Question: Bas the Oelb requirement been met regarding the use of an earth emer­
gency spillway as proposed in tbe two alternate layouts provided'
Is there the possibility that we will have to design a atructural
emergency spillway?

!esponse: SCS now anticipates that a structural emergency spillway vill be re­
quired. The SCS Geologist has stated that an earth spillway cannot

/

satisfy current requirements. SCS would like an evaluation of this
but Ebasco should assume a structural spillway will be needed.

Question: Are maps available for the area downstream of tbe dam on whicb we
ean prepare the inundation saps associated with the dam break analysis?

Response: Yes!

Question: Are we expected to complete the model study referred to in the Work
Plan Supplement in footnote 14?

!esponse: No !

Question: Can we get reproducibles of the plan and plan-profile aheetl provided
so we ean use them in completing Phale I?

Response: Tes!
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Question: ~t do you propose to do with Idaho acad Where it inter.ects tbe
proposed centerline of tbe Apache" Junction FlS?

•
bsponse: The road will De continued by ramping it up and oyer tbe dam.

Question: ~o will be responsible for completing any design work and preparing
plans and specifications for any modifications re~uired to the utility
towers both in the de: area and along Bulldog Floodway?

Response: This work will be eompleted by the utility cOlllpany. Ebasco must co­
ordinate with.the utility.

Question: Who will be responsible for designing and preparing plans and speci­
fications for the road crossings along Bulldog Floodway?

Response: This work will be performed by Maricopa County. Ebasco must coordi­
nate with the County and provide them with the information needed for
design such as line, grade, opening.

Que~tion: Are you satisfied with the accuracy of the topography pr~vided for
final design purposes?

Response: Tes! The topography provided on the plan-profile sheets i. 1983
topo.

Question: Do you want tbe flat side slope (6 to 1) on the dam as stated in the
£IS for visual resource purposes and the installation of an irrigation
system also called for in the £IS?

Response: Neither is required. (.Don called this information back to us after
clarifying it with other members of the staff in Phoenix.)

CJM:rg

cc: J 1. !:hasz
H L Temcbin




