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UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE
ARIZONA STATE OFFICE

ENGINEERING STAFF
PHOENIX, ARIZONA

Marc h 3, 1989

DESIGN REPORT

Job
Project
Location
Authority
Phase

SUMMARY

Wi I Iiams-Chandler WPP
EMF Reach-3 Bank Erosion Study Sites
Maricopa and Pinal Counties, Arizona
PL-566
Final Design

•

Rainfal I and local runoff has caused extensive and severe
ri I I ing of the floodway banks. The Flood Control District of
Maricopa County,the Soi I Conservation Service Arizona State
Office and WNTC have determined that there is a need to
evaluate alternative methods for control I ing the bank
erosion and determine the cost effectiveness of each method.

A prel iminary review has been made on proposed erosion
treatments and contracting approach. Comments have been
discussed and incorporated into the final design •

DESCRIPTION OF JOB

The job consists of constructing seven study sites of
alternative erosion control treatments. Treatments consist
of a soi I stab! I izing solution, an erosion control blanket,
and various gravel covers. A cont~ol site wi I I also be
constructed.

DESIGN OBJECTIVE

The design objective is to determine the most economical
method to control ri I I erosion on the floodway banks.

BASIS FOR DESIGN

Soi I Stabil ization Products Company
North American Green
Exxon Chemical Company
Trip Report, to Donald E. Wal I in from CI if ton Deal, dated
12/22/86.
Trip Report, to W.R. Evans from Leland Saele, dated
10/12/88.
Bank Erosion Study, notes by LMS, 11/88
Review letter, to Ralph Arrington from W.R. Evans, dated
2/16/89.
Soi I Mechanics Note 1
TR-25

1
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LOCATION AND LAYOUT

A site investigation was made by Don Paulus, State Design
Engineer, and Aubrey Sanders, State Geologist, on October 8,
1987. The plans for the construction of Reach-3 were
reviewed for locations of compacted earth I ining and
locations of the floodway in natural cut. Within these
locations seven areas were identified, visually, as having
typical to extreme bank erosion. The study sites are located
in these areas.

GRAVEL COVER DESIGN

A fi Iter and armor gravel material were designed using SM-l
and TR-25. This is an ideal design which would prevent bank
ri II erosion due to dispersive soi Is, local runoff, and
floodway flows. However, the base soils do not show
consistent dispersive values with the amount and type of
bank erosion visually observed. In addition, there is no
ground water table to cause seepage problems and the
permeabi I ity of the base soi I is very low so that saturation
wi II not occur during flood flows to cause a seepage problem
during drawdown. Limited experience on this same floodway
with pit-run sand and gravel has produced excel lent results.
Therefore, an armor material which includes fine grain
sizes, placed in a single layer, wi II be used as an
alternative treatment. The fi Iter and armor design wi I be
used asa treatment to serve a purpose similar to the
control section.

Slope stabi I ity was analyzed using the Infinite Slope Method
assuming a wei I graded, cohesionless sand and gravel
mixture.

STUDY SITE DESIGN

Study site no.l: This site consists of re-establ ishing the
floodway banks and applying an erosion control blanket,
consisting of straw and coconut fibers, and seed mixture.
Although establ ishing vegetation on channel slopes has not
been very successful, it wi II be included for evaluation
purposes.

Study site no.2: This is a control site consisting of re­
establ ishing the floodway bank to the original design
section.

Study site no.3: This site consists of re-establ ishing the
floodway banks and applying a soi I stabi I izing solution. The
solution wi I I form a cohesive bond between low PI soi I
particles. A seed mixture has been added to be evaluated as
a secondary erosion control measure.

2
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NOTE: Borrow may be taken along the west rights-of-way. The
excavated section wi II form a "V" which wi II retain
local runoff water. This is not a concern, however,
since berms at the slope juncture already exist and
hold runoff water from flowing over the floodway banks

Study sites no.s 4,5,6 and 7: These study sites consist of
applying different treatments of gravel covers. A seed
mixture has been added to sites 5 and 7 which wi II be
evaluated as a secondary erosion control measure.

NOTE: AI I seed wi II be purchased by the Government and
supp lied to the contracto r.

SPECIFICATIONS

Interim specification 210, Construction Surveys, has been
used because of the minimal staking and control required to
layout the work.

Lump sum bid items have been used for each study site and
are placed in both the earthfi I I and gravel cover
specifications. In order to faci I itate bidding for the
unknown gravel material quantities, a required quantity has
been establ ished and is shown on the drawings. Excess
mate ria I, if any, can be stockp i I I ed and used by the FCD on
the O&M roads or other maintenanceappl ications.

COST ESTIMATE

The cost estimate includes al I equipment and labor to be
compensated for during the rnstallation of all seven study
sites.

This cost should be in the range of the highest bid.
However, if contractor interest and competition is
unfavorable to instal I the project, the estimate should be
about average.

CONSTRUCTION SCHEDULE

Because vegetation is a secondary item to the evaluation of
erosion control treatments there wi I I not be specified seed
dates. However, the project is scheduled to be awarded in
September and th~ seed mixture was developed using this
assumption.

CONSTRUCTION REVIEW

A study plan wi I I be completed in May 1989 to establ ish the
evaluation period, process, possible irrigation of seed,
etc ••
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CONSTRUCTION SPECIFICATION

SPECIFICATION NO. NAME OF SPECIFICATION PAGES

1 Clearing 1 to 2

5 Pollution Control 1 to 3

6 Seeding, Sprigging and Mulching for 1 to 7
Protective Cover

8 Mobilization 1 to 2

23 Earthfill 1 to 8

• 202 Gravel Cover 1 to 5

•
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CONSTRUCTION SPECIFICATION

1. CLEARING
1. SCOPE

The work shall consist of the clearing and disposal of trees, snags, logs,
brush, shrubs, stumps, and rubbish from the designated areas.

2. CLASSIFICATION

Unless otherwise specified in Section 7, clearing will be classified
according to the following definitions:

Class A clearing requires that trees and other woody vegetation be
cut off so that the remaining stumps extend no higher than 4 inches
above the ground surface.

ClaSS B clearing requires that trees and other woody vegetation be
cut off so that the remaining stumps extend no higher than 12 inches
above the ground surface.

•
3.

4.

Class C clearing requires that trees and other woody vegetation be
cut off as near the ground surface as conventional tools or field
conditions will permit, or as specified in Section 7 of this
specification.

MARKING

The limits of the areas to be cleared 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 6 feet above the ground surface.

CLEARING

All trees not marked for preservation and all snags, logs, brush, and
rubbish shall be cleared from within the limits of the marked areas.

5. DISPOSAL

All materials cleared from the designated areas shall be disposed of in
the locations and in the manner shown on the drawings, or as specified in
Section 7 of this specification.

6. MEASUREMENT AND PAYMENT

Compensation for any item of work desribed 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 i~entified in Section 7 of this specification.

.' SCS-NEH-20
1-1
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7. ITEMS OF WORK AND CONSTRUCTION DETAILS

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

a. Subsidiary Item,Clearing

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

(2) Section 2, Classification, Class C shall apply.

(3) Any materials resulting from clearing operations that are to be
burned shall be carried out in accordance with state, county, and
local regulations. Burning shall take place in the waste areas
shown on the drawings.

(4) If materials resulting from the clearing operations are disposed
of by burying, they shall be buried a minimum of 24 inches below
the existing ground surface in the waste areas shown on the
drawings. When disposal is complete, the waste areas shall be
smoothed and graded to blend with the surrounding terrain.

(5) Section 6, Measurement and Payment, no separate payment will be
made for Clearing. Compensation for this work will be included
in the payment for Study Site Bid Items 2, 3, 4, 5, 6, 7 and 8.

•
East Maricopa Floodway
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CONSTRUCTION SPECIFICATION

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 - Seedings to protect disturbed areas shall be done 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.

Waterways - Waterways shall be used for the safe disposal of runoff
from fields, diversions and other structures or measures •

SCS-NEH-20 5-1 4/86



• 4. CHEMICAL POLLUTION

The Contractor shall provide watertight tanks or barrels or construct a
sump sealed with plastic sheets to be used to dispose of chemical
pollutants (such as drained lubricating or transmission oils, greases,
soaps, asphalt, etc.) produced as a by-product of the project's work.
At the completion of the construction work, sumps shall be voided
without causing pollution as specified in Section 8 of this
specification.

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. At the completion of construction
work, facilities shall be disposed of without causing pollution as
specified in Section 8 of this specification.

•

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 shown on the drawings •

All public access or haul roads used by the contractor during
construction of the project shall be sprinkled or otherwise treated
fully suppress dust.

6. MAINTENANCE, REMOVAL ,AND RESTORATION

All pollution control 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.

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 t~ey are made subsidiary, are identified in Section 8 of this
specification.

•
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8. ITEMS OF WORK AND CONSTRUCTION DETAILS

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

a. Subsidiary Item, Pollution Control

(1) This item shall consist of all work and materials required to
control or reduce pollution.

(2) Section 3, Erosion and Sediment Control Measures and Works,
the Contactor may locate an equipment yard on site at an
approved location that will minimize contamination of storm

runoff water.

(3) Section 4, Chemical Pollution, the Contractor shall remove
sanitary facilities and dispose all chemical pollutants at
approved sites as required by local, State and Federal laws
and regulations.

(4) Section 7, Measurement and Payme~t, no separate payment will
be made for Pollution Control. Compensation for this work
will be included in the payment for Study Site Bid Items 2,
3, 4, 5, 6, 7 and 8.

• East Maricopa Floodway
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CONSTRUCTION SPECIFICATION

6. SEEDING, SPRIGGING AND MULCHING FOR PROTECTIVE COVER

1. SCOPE

The work shall consist of preparing the area for treatment, furnishing and
placing seed, sprigs, mulch, fertilizer, inoculant, soil amendments, and
asphalt emulsion in the designated areas as specified.

2. MATERIALS

Seed - All seed shall conform to the current rules and regulations of the
state where it is being used and from the latest crop available. It shall
meet or exceed the standards for purity and germination listed in Section
7.

Seed shall be labeled in accordance with the state laws and the U.S.
Department of Agriculture Rules and Regulations under the Federal Seed Act
in effect on the date of invitations for bids. Bag tag figures will be
evidence of purity and germination. No seed will be accepted with a date
of test of more than 9 months prior to the date of delivery to the site.

Seed that has become wet, moldy, or otherwise damaged in transit or
storage will not be accepted. The percent of noxious weed seed allowable
shall be as defined in the current state laws relating to agricultural
seeds. Each type of seed shall be delivered in separate sealed containers
and fully tagged unless exception is granted in writing by the Contracting
Officer.

Fertilizer - Unless otherwise specified, the fertilizer shall be a
commercial grade fertilizer. The fertilizer shall meet the standard for
grade and quality specified by state law. Where fertilizer is furnished
from bulk storage, the Contractor shall furnish a supplier's certification
of analysis and weight. When required by the contract, a representative
sample of the fertilizer shall be furnished the Contracting Officer for
chemical analysis.

Inoculants - The inoculant for treating legume seeds shall be a pure
culture of nitrogen-fixing bacteria prepared specifically for the species
and shall not be used later than the date indicated on the container or as
otherwise specified. A mixing medium, as recommended by the manufacturer,
shall be used to bond the inoculant to the seed. Two times the amount of
the inoculant recommended by the manufacturer shall be used when seed is
applied by use of a hydraulic seeder. Seed shall be sown within 24 hours
of treatment and shall not remain in the hydraulic seeder longer than 4
hours.

6-1
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Soil Amendments - Lime shall consist of Standard Ground Agricultural
Limestone, or approved equivalent. Standard Ground Agricultural Limestone
is defined as ground limestone meeting current requirements of the State
Department of Agriculture.

Mulch Tackifiers - Asphalt emulsion tackifiers shall conform to the
requirements of ASTM D-977, Specification For Emulsified Asphalt. The
emulsified asphalt may be rapid setting, medium setting, or slow
setting. Nonasphaltic tackifiers required because of environmental
considerations shall be as specified in Section 7.

Straw Mulch Materials shall consist of wheat, oat, or rye straw, hay,
grass cut from native grasses or other plants approved by the Contracting
Officer. The mulch material shall be air dry, reasonably light in color,
and shall not be musty, moldy, caked, or otherwise of low quality. The
use of mulch that contains noxious weeds will not be permitted. The
Contractor shall provide a method satisfactory to the Contracting Officer
for determining weight of mulch furnished.

Other Mulch Materials - Mulching materials, such as wood cellulose fiber
mulch, mulch tackifiers, synthetic fiber mulch, netting, and mesh are
other mulching materials that may be required for specialized locations
and conditions. These materials, when specified, must be accompanied by
the manufacaturers' recommendations for methods of application.

3. SEEDING MIXTURES, SOD, SPRIGS AND DATES OF PLANTING

The per acre rate for seed mixtures, sprigs, or sod and date of seeding or
planting shall be as shown on the vegetating plan or as specified in
Section 7.

4. SEED BED PREPARATION AND TREATMENT

Areas to be treated shall be dressed to a smooth, firm surface.

On sites where equipment can safely operate, (generally slopes 2:1 or
flatter), the seedbed shall be adequately loosened (4 to 6 inches deep)
and smoothed. Disking or cultipacking or both may be necessary.

On sites where equipment cannot operate, the seedbed shall be prepared by
hand by scarifying to provide a roughened surface so that broadcast seed
will stay in place.

If seeding is to be done immediately following construction, seedbed
preparation may not be required except on compacted, polished, or freshly
cut area.

• SCS-NEH-20
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Rocks larger than 6 inches in diameter, trash, weeds, and other debris
that will interfere with seeding or maintenance shall be removed or
disposed of as directed by the Government Representative.

Seedbed preparation shall be discontinued when soil moisture conditions
are not suitable for the preparation of a satisfactory seedbed as
determined by the Government Representative.

5. SEEDING, SPRIGGING, FERTILIZING, MULCHING, AND STABILIZING

All seeding or sprigging operations shall be performed in such a manner
that the seed or sprigs are applied in the specified quantities uniformly
on the designated areas. The method and rate of seed application shall be
as specified in Section 7. Unless othewise specified, seeding or
sprigging shall be done within 2 days after final grading is complete.

Fertilizer and soil amendments shall be applied as specified in Section
7. When specified the fertilizer and soil amendments shall be thoroughly
incorporated into the soil as soon as possible after being applied.

The rate, amount, and kind of mulching or mesh shall be as specified in
Section 7. Mulches shall be applied uniformly to the designated areas,
and shall be applied to the seeded areas not later than 2 work days after
seeding has been performed. Straw mulch materials shall be stabilized by
the use of a disk or by a suitable tackifier. A disk harrow weighing as
specified in Section 7 shall have the disks set straight and the harrow
shall be used to anchor the straw mulch into the soil as specified in
Section 7.

The tackifier shall be applied uniformly over the mulch material at the
specified rate, or by injecting it into the mulch material as it is being
applied. The mesh or netting stabilizing materials shall be applied
smoothly but loosely on the designated areas, and the edges shall be
buried or securely anchored by means of spikes or staples as specified in
Section 7.

The Contractor shall maintain the mesh or netting areas until all work on
the entire contract has been completed and accepted. Maintenance shall
consist of the repair of areas damaged by erosion, wind, fire, or other
causes. Such areas shall be repaired to reestablish the condition and
grade of the soil and shall be refertilized, reseeded, and remulched prior
to the new application of the mesh or netting.

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 subsididary are identified in Section 7 of this specification •
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7. ITEMS OF WORK AND CONSTRUCTION DETAILS

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

a. Subsidiary Item, Seed Operation A

(1) This item shall consist of placing the seed furnished by the
government and furnishing and placing mulching material at Study
Site No. 1 as specified.

(2) Section 2, materials, only seed and other mulch materials shall
apply.

SEED

The seed mixture will contain the following grasses:

(a) Common Bermudagrass (Cynodon dactylon, var. dactylon)

(b) Mediterranean Ricegrass (Oryzopsis coerulescens)

(c) Threeawn (Aristida spp.)

(d) Plains Bristlegrass (Setaria macrostachya)

All seed will be furnished by the government. The contractor
shall allow 20 days for delivery after the notice to proceed is
issued.

The application rate of the seed listed shall be on an adjusted
basis to 100% pure live seed (PLS).

MULCH

The mulch material shall be an erosion control blanket that is
machine - produced and shall consist of 70% agricultural straw
(0.35 lb/sq. yd). and 30% coconut fiber (0.15 lb/sq, yd).

•
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•
The straw and coconut fiber shall be uniformly distributed over
the entire area of the mat. The blanket shall be covered on the
top and bottom with polypropylene netting having an approximate
1/2" x 1/2" mesh having a minimum wei.ght of 1.6 lb per 1000
square feet. The blanket shall be sewn together with cotton
thread.

(3) Section 3, only seeding mixtures shall apply. The per acre rate
for the seed mixture shall be as follows:

SPECIES

Cynodon dactylon
var. dactylon

Oryzopsis coerulescens

Aristida spp.

Setaria macrostachya

RATES/AC (PLS)

2.2 lbs.

6.0 lbs.

5.0 lbs.

12.0 lbs.

•
(4) Section 4, Seed Bed Preparation, the compacted finished bank

slopes shall be scarified 1 to 2 inches to provide a roughened
surface to ensure that broadcast seed will remain in place.

(5) Section 5, only seeding and mulching shall apply. Seed shall be
placed by broadcasting. The Contractor shall submit his proposed
broadcasting method to the Contracting Officer for approval 10
calendar days prior to beginning seeding operations.

The erosion control blanket installation shall proceed from the
toe to the top of the bank, parallel to the direction of the
floodway flow, and stapled in place using one (1), 6 inch wire
staple per square yard. The blanket shall be overlapped six (6)
inches at the edges and will not be stretched but allowed to lay
loosely on the soil surface to achieve maximum soil contact.

(6) Section 6, Measurement and Payment, no separate payment will be
made for Seed Operation A. Compensation for this work will be
included in the payment for Bid Item 3, Study Site No.1.

b. Subsidiary Item, Seed Operation B

(1) This item shall consist of placing the seed furnished by the
government and furnishing and placing mulching material at Study
Site No. 3 as specified.

•
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(2) Section 2, Materials, only seed and mulch tackifier shall apply.

~ SEED.

The seed mixture shall conform to the requirements of Section
7.a.(2) Seed.

MULCH

The mulch shall be a soil stabilizing compound, readily miscible
in water, and capable of creating a crust through the cohesive
bonding of the surface soil particles. The solution shall be
environmentally safe, non-injurious to seed, animal or human
life, non-offensive in oder, non-flammable, non-toxic and non­
corresive, and have the characteristic of being transparent after
drying.

The Contractor shall submit the soil stabilizing compound
material specifications to the Contracting Officer for approval
10 days prior to beginning seeding operations.

(3) Section 3, shall conform to the requirements of Section 7.a.(3).

•
(4) Section 4, seedbed preparation shall only consist of the

operations required for Bid Item 4, Study Site No.3.

(5) Section 5, only Seeding and Other Mulch Materials shall apply •
Seed shall be placed by broadcasting. The contractor shall
submit a proposed broadcasting method to the Contracting Officer
for approval 10 days prior to beginning seeding operations.

The Contrator shall submit the proposed dilution ratio and
application rate for the tackifier (soil stabilization solution)
to the Contrating Officer for approval at least 10 days prior to
beginning seeding operations. The dilution ratio and application
rate shall be in accordance with the manufactures recommendations
for using the soil stabilization solution as the sale treatment
for combating soil erosion due to the effects of water on exposed
cut and fill slopes. The soil stabilization solution shall be
applied evenly such that the in place seed is not dislodged.

(6) Section 6, Measurement and Payment, no separate payment will be
made for Seed Operation B. Compensation for this work will be
included in the payment for Bid Item 4, Study Site No.3.

c. Subsidiary Item, Seed Operation C

(1) This item shall consist of placing the seed furnished by the
government at S~udy Sites No. 5 and No. 7 as specified.

.' East Maricopa Floodway
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(2) Section 2, shall conform to the requirements of Section 7.a.(2)
Seed.

(3) Section 3, shall conform to the requirements of Section 7.a.(3).

(4) Section 4, seedbed preparation shall only consist of the
operations required for Subgrade Preparation in Bid Items No.6
and No.7.

(5) Section 5, only seeding shall apply. Seed shall be placed on the
prepared seedbed by broadcasting. The Contractor shall submit a
proposed broadcasting method to the Contracting Officer for
approval 10 days prior to beginning seeding operations.

(6) Section 6, Measurement and Payment, no separate payment will be
made for Seed Operation C. Compensation for this work will be
included in the payment for Bid Item No.6, Study Site No.5, and
Bid Item No.7, Study Site No.7.

•
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1.

2.

CONSTRUCTION SPECIFICATION

8. MOBILIZATION

SCOPE

The work shall consist of the mobilization of the Contractor's forces and
equipment necessary for performing the work required under the contract.
Mobilization will not be considered as work in fulfilling the contract
requirement for commencement of work.

Mobilization shall include the cost for transportation of personnel,
equipment, and operating supplies to the site; establishment of offices,
buildings, and other necessary facilities as the site not covered in
specific bid items, and other pereparatory work at the site. The cost of
the entire amount of premiums paid for performance and payment bonds,
including coinsurance and reinsurance agreements as applicable shall be
paid upon request when evidence of full payment to the surety has been
provided to the Contracting Officer.

Work done under this specification 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 item or items of work changed or added.

PAYMENT

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

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

Payment of the lump sum contract price for mobilization will constitute
full compensation for all labor, materials, equipment, and all other items
necessary and incidental to completion of the work.
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3. ITEMS OF WORK AND CONSTRUCTION DETAILS

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

a. Bid Item It Mobilization

(1) This item consists of the mobilization of the Contractor's
equipment and forces to perform the work required under this
contract •

•
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CONSTRUCTION SPECIFICATION

23. EARTHFILL

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
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. -
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Foundation and abutment surfaces shll be not steeper than 1 horizontal to
1 vertical unless otherwise specified. Test pits or other cavities shall
be filled with compacted earthfill conforming to the specifications for
the earthfill to be placed upon the foundation.

4. 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 incorporated in the fill.

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

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

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

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

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

c. The top surfaces of embankments shall be maintained approximately
8evel 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.

d. Dam embankments shal~ 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 •• '
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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 material
not meeting the requirements of this specification, and shall
moisture content and density at the contact of the in place and new
fills. "

5. CONTROL OF MOISTURE CONTENT

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

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

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

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

6. COMPACTION

Earthfill shall be compacted according to the following requirements for
the class of compaction specified:

Class A 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.

Class B comapction. Each layer of fill shall be compacted to a mass
density not less than the minimum density specified.

Class C compaction. Each layer of fill shall be compacted by the
specified number of passes of the type and weight of roller or other
equipment specified" or by an approved equivalent method. Each pass
shall consist of at least one passage of the roller wheel or drum
over the entire surface of the layer.
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Fill adjacent to structures shall be compacted to a density
equivalent to that of the surrounding fill by means of hand tamping,
or manually directed power tampers or plate vibrators. Unless
otherwise specified, heavy equipment including backhoe mounted power
tampers, or vibrating compactors and manually directed vibrating
rollers, shall not be operated within 2 feet of any structure. Towed
or self-propelled vibrating rollers shall not be operated within 5
feet of any structure. Compaction by means of drop weights
operating from a crane or hoist will not be permitted.

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

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

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

Structure

Retaining walls and counterforts
(Impact basins)

Walls backfilled on both sides
simultaneously

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

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

Conduits, precast, cradled

Conduits, precast, bedded

Cantilever outlet bents (Backfilled both
sides simultaneously)

Time Interval

14 days

7 days

7 days

14 days

2 days

1 day

3 days

SCS-NEH-20 23-4 4/86
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7. REWORKING OR REMOVAL AND REPLACEMENT OF DEFECTIVE FILL

Fill placed at densities lower than the specified minimum density or at
moisture contents outside the specified acceptable range of moisture
content or otherwise not conforming to the requirements of the
specifications shall be reworked to meet the requirements or removed and
replaced by acceptable fill. The replacement fill and the foundation,
abutment and fill surfaces upon which it is placed shall conform to all
requirements of this specification for foundation preparation, approval,
placement, moisture control and compaction.

8. 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 density to bring it to the measure of
equivalent compostion for comparision. The density so computed will be
used to determine the percent compaction of the fill matrix. Moisture
content will be determined by one of the following methods: ASTM Method
D-22l6, D-30l7 unless otherwise specified.

9. MEAS UREMENT 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 •

• SCS-NEH-20 23-5 4/12/84



10. ITEMS OF WORK AND CONSTRUCTION DETAILS

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

•

•

a. Bid Item 2, Study Site No.2

(1) This item shall consist of ripping, borrow excavation, and the
placement and compaction of earthfill to the finished grade line
for the O&M road and floodway bank surfaces as shown on the
drawings.

(2) The bank slope and O&M road surface shall be ripped a minimum of
two (2) inches below the inverts of the rills prior to placement
of earthfill.

(3) Section 2, materials, earthfill shall be obtained from the
borrow areas shown on the drawings. All earth material in these
areas is surplus excavated material resulting from the
construction of the floodway.

(4) The borrow area along the right O&M road shall conform to the
depth and slopes of the section shown on the drawings. All
slopes shall be 4:1 or flatter.

Borrow taken from the borrow areas shown on the east side of the
floodway shall be completed such that the final surface
elevation does not vary more than 0.5 foot from the undisturbed
area. All slopes resulting from borrow excavations shall be 4:1
or flatter •

(5) The maximum size rock fragment incorported in the fill shall be
six (6) inches.

(6) The moisture content of, the fill material shall be maintained
within the limits required to: (a) prevent bulking or dilatance
of the material under the action of the hauling or compacting
equipment, (b) prevent the adherence of the fill material to the
treads and tracks of the equipment, (c) insure the crushing and
blending of the soil and aggregates into a homogeneous mass, and
(d) remain intact when a small portion is taken in the hand and
squeezed and released.

(7) Section 4, Placement, loose fill up to 12 inches thick may be
placed in one layer on a 3:1 slope.

(8) Section 6, Compaction, Class C shall apply. The fill shall be
compacted with a minimum of four (4) passes of a Caterpiller 12G
motor grader or other equipment that will exert an equivalent
compactive effort.

•
East Maricopa Floodway
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(9) Water for earthfill may be purchased from the Roosevelt Water
Conservation District, Higley, Arizona (Mike Leonard - Telephone
963-3414).

(10) Section 9, Measurement and Payment, the following method shall
apply. Payment for Study Site No 2 will be made at the contract
lump sum price. Such payment will constitute full compensation
for all labor, materials, equipment and all other items
necessary and incidental to the performance of the work, and
include compensation for subsidiary items; Clearing, and
Pollution Control.

b. Bid Item 3, Study Site No.1

(1) This item shall consist of ripping, borrow excavation, and the
placement and compaction of earthfill to the finished grade line
for the O&M road and floodway bank surfaces as shown on the
drawings.

(2) Earthfill operations shall meet the requirements specified in
Section 10.a. paragraphs (2) thru (9).

(3) Section 9, Measurement and Payment, the following method shall
apply. Payment for Study Site No. 1 will be made at the
contract lump sum price. Such payment will constitute full
compensation for all labor, materials, equipment and all other
items necessary and incidental to the performance of the work
and include compensation for subsidiary items; Clearing,
Pollution Control, and Seed Operation A.

c. Bid Item 4, Study Site No.3

(1) This item shall consist of ripping, borrow excavation, placement
and compaction of earthfill to the finished grade line for the
O&M road and floodway bank surfaces as shown on the drawings.

(2) Earthfill operations shall meet the r~quirements specified in
Section 10.a. paragraphs (2) thru (9).

•
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(3) Section 9, Measurement and Payment, the following method shall
apply. Payment for Study Site No. 3 will be made at the
contract lump sum price. Such payment will constitute full
compensation for all labor, materials, equipment and all other
items necessary and incidental to the performance of the work
and include compensation for subsidiary items; Clearing,
Pollution Control, and Seed Operation B•

•
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• CONSTRUCTION SPECIFICATION 202
GRAVEL COVER

1. SCOPE

The work shall consist of the construction of gravel cover over slopes
or on other areas that are subject to erosion.

2. MATERIALS

Gravel shall meet the requirements of Section 8 of this specifiction or
be obtained from designated sources as shown on the drawings. Gravel
from designated sources shall be excavated, selected, handled, and
processed as necessary to meet the quality and grading requirements
specified.

3. SUBGRADE PREPARATION

• 4.

The subgrade surfaces shall be the neat lines and grades shown on the
drawings.

Gravel cover shall not be placed until the subgrade surfaces have been
inspected and approved by the Engineer.

PLACEMENT

The gravel cover shall be placed by equipment on the surfaces and to
the depths specified in Section 8 of this specification. The cover
shall be constructed to the full coarse thickness in one operation and
in such a manner as to avoid serious displacement of the underlying
materials. The gravel shall be delivered and placed in a manner that
will ensure that the cover in-place shall be reasonably homogeneous and
the fractions well distributed.

Hand placing of gravel cover shall be required to the extent necessary
to prevent damage to the permanent works.

The gravel cover may be placed in sequence with the placement of earth
fill zones of the embankment or after completion of the embankment. If
sequential placement is used, it is emphasized that the Contractor
shall complete the earthwork to the required cross-sectional line and
grade prior to gravel cover placement. Contamination of earth fill
zones by gravel cover placement operations will not be allowed.
Surfaces of the completed gravel cover shall be finished reasonably
free of mounds, dips or windrows to the lines and grades specified •

• SCS-WEST (202-1) 7/23/82



• 5. COMPACTION AND MOISTURE REQUIREMENTS

No compaction will be required beyond that resulting from the placing
and spreading operations unless otherwise specified in Section 8 of
this specification. Moisture control shall be that necessary to
control dust during borrow and placing operations.

6. TESTING AND MEASUREMENTS

The Engineer will perform such tests and measurements as are required
to verify that the gravel material and work meet the requirements of
this specification. 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 this specification, and their
performance will not relieve the Contractor of the responsibility of
performing his own tests for the purpose.

•

7. MEASUREMENT AND PAYMENT

Compensation for any items 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 •

•
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8. ITEMS OF WORK AND CONSTRUCTION DETAILS

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

a. Bid Item 5, Study Site No.4

(1) This item shall consist of furnishing and placing gravel cover
to the finished grade lines for the O&M road and floodway bank
surfaces as shown on the drawings.

(2) The gravel cover material shall be a GW or GW-GM as defined by
the Unified Soil Classification System with a maximum size of
three (3) inches. At least 10 days prior to delivery of
materials to the site the Contractor shall inform the
Contracting Officer of the intended source and shall allow the
engineer access for inspection and sampling of materials.

(3) Section 7, Measurement and Payment, the following method shall
apply. Payment for Study Site No.4 will be made at the
contract lump sum price. Such payment will constitute full
compensation for all labor, materials, equipment and all other
items necessary and incidental to the performance of the work,
and include compensation for subsidiary items, Clearing and
Pollution Control.

b. Bid Item 6, Study Site No.5

(1) This item shall consist of furnishing and placing gravel cover
to the finished grade lines for the O&M road and floodway
banks surfaces as shown on the drawings.

(2) The gravel cover material shall be a GW or GW-GM as defined by
the Unified Soil Classification System with a maximum size of
three (3) inches. At least 10 days prior to delivery of
materials to the site the Contactor shall inform the
Contracting Officer of the intended source and shall allow the
engineer access for inspection and sampling of materials.

(3) The finished grade line of the gravel cover on the floodway
bank shall be 3:1 with a minimum gravel cover thickness of
three (3) inches.

(4) Section 3, Subgrade Preparation, the sUbgrade surfaces shall
be scarified to a minimum depth of two (2) inches. The
moisture of the loosened material shall meet the specified
moisture for Bid Item 2, Specification 23, Section 10.a.(6).

•
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(5) Section 7, Measurement and Payment, the following method shall
apply. Payment for Study Site No. 5 will be made at the
contract lump sum price. Such payment will constitute full
compensation for all labor, materials, equipment and all other
items necessary and incidental to the performance of the work,
and include compensation for subsidiary items; Clearing,
Pollution Control, and Seed Operation C.

c. Bid Item 7, Study Site No.7

(1) This item shall consist of furnishing and placing gravel cover
to the finished grade lines for the O&M road and flood way
banks surfaces as shown on the drawings.

(2) The gravel cover material shall be a well graded sand, gravel,
and cobble mixture with a maximum size of six (6) inches.

(3) The finished grade line of the gravel cover on, the floodway
bank shall be 3:1 with a cover thickness of six (6) inches.

(4) Section 3, Subgrade Preparation, the subgrade surfaces shall
be scarified to a minimum depth of two (2) inches. The
moisture of the loosened material shall meet the specified
moisture for Bid Item 2, Specifiction 23, Section 10.a.(6).

(5) Section 7, Measurement and Payment, the following method shall
apply. Payment for Study Site No. 7 will be made at the
contract lump sum price. Such payment will constitute full
compensation for all labor, materials, equipment and all other
items necessary and incidental to the performance of the work,
and include compensation for subsidiary items; Clearing,
Pollution Control, and Seed Operation C.

d. Bid Item 8, Study Site No.6

(1) This item whall consist of furnishing and placing the filter
and armor material to the finished grade lines for the O&M
road and floodway bank surfaces as shown on the drawings.

(2 ) The filter material shall meet the following gradation:

Sieve Size % Passing

1" 100
114 90 - 100

1110 55 - 100
1120 25 - 85
1140 10 - 60

11100 o - 20
11200 o - 5

ASTM C-33 fine aggregate will meet the above gradation
requirement •• '

East Maricopa Floodway
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•
(3 ) The armor material shall meet the following gradation:

Sieve Size % Passing

3" 100
1-1/2 " 90 -100

3/4" 64 -100
3/8 " 40 - 90

114 10 - 65
118 0- 40

1116 o - 15
11200 o - 5

(4) Section 3, Subgrade Preparation, the subgrade surface of the
filter layer shall be scarified to a minimum depth of two (2)
inches. The moisture of the loosened material shall meet the
specified moisture for Bid Item 2, Specification 23, Section
10.a.(6).

•

(5) Section 7, Measurement and Payment, the following method shall
apply. Payment for Study Site No. 6 will be made at the
contract lump sum price. Such payment will constitute full
compensation for all labor, materials, equipment and all other
items necessary and incidental to the performance of the work,
and include compensation for subsidiary items; Clearing and
Pollution Control.

•
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Purpose: The primary purpose of this trip was to provide assistance in the
. evaluation of joint preparation for the repair of joints on Reach 4, of the
East Maricopa Floodway.

Participants: Don Paulus, State Design Engineer, SCS, Arizona
Elde Chevaz, Design Engineer, SCS, Arizona (part-time)
Noller Herbert, Project Engineer, SCS, Arizona (part-time)
Larry Moliter, Inspector, SCS, Arizona
Leland Saele, Design Engineer, SCS, WNTC

Background: A portion of Reach 4, of the East Maricopa Floodway (RWCD R4),
consists of a concrete lined, trapezodial shaped channel, approximately 6700
feet long with expansion-contraction joints at 100 foot intervals. The
sealant used to seal the joints failed shortly after installation. An
investigation report attributed the failure to joint design. A construction
contract has been awarded for repair of the joints. This will include an
initial phase for testing and evaluation of three different joint widths. The
contractor began preparing the test joints on September 26, with an estimated
completion time of three days.

During the week we also visited Vineyard Road Dam, the nearly completed
Apache Junction Dam and Bulldog Wash Floodway projects, and made a general
inspection of REEl 3J l ..Attd:he recently completed~)of
the side slopes or other potential problems. The fina~'t~'pair
of Vineyard Road Dam will be prepared by the state design staff and forwarded'
to the WNTC for approval by the end of the year.

Findings/ReCOmmendations:

RWCD R4, Joint Repair: Several visits were made to the site throughout the
week to observe the contractor's operations and to discuss progress with the
SCS inspector and project engineer. The concrete temperature sensors had been
installed and were functioning well. The measured temperature of the concrete
ranged from 72°F to 105°F between 7 a.m. and 4 p.m. The daily high ambient
air temperature was near 100°F. Saw cutting of the test joints to the
specified width was completed by Thursday afternoon and cleaning of the joint
face was underway. The saw cutting and joint cleaning operation was
progressing at a considerably slower pace than indicated by the contractors
schedule .
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Three joint widths, existing, 2-inch and 3-inch, are specified for the test
section. The contractor is using a high pressure wash and is experiencing
difficulty in removing all of the existing sealant from the "existing N and
M2-inch Mjoint widths. Old sealant remains in pockets where stones 'apparently
were dislodged during the original joint, saw cutting and sealant installation
operation. A visual examination of the M2-inchMjoints indicated
approximately 5 to 10 percent of the effective joint surface for adhesion was
still covered with old sealant. Considerably more sealant was evident on the
Mexisting" joint faces. The contractor will have to put forth more effort to
properly prepare these joints.

Existing sealant between the bridge piers and the channel lining is in
excellent condition whth no sign of distress. Because of the difficulty
involved in saw cutting at this location and the condition of existing
sealant, it is recommended that joints around the bridge piers not be
disturbed.

Larry (SCS inspector) is well versed on the contract requirements for this
project and is doing an excellent job of inspection and documentation of the
contractors work.

IE I liS §5'~, Although the general appearance of Reach 5 is excellent, there
is some evidence of side slope rilling in its early stages. The 2-inch minus,
pit-run, gravel lining placed downstream of the Power Road Bridge shows no
sign of rilling whereas the earth slope just downstream of this section has
several rills forming. The gravel, with a small percentage of fines, appears
to offer excellent resistance to rilling. Similar conditions were observed on
Reach 4, downstream of Station 530+00, where gravel cover (3-inch minus) was
placed on the upper right bank.

Nearly all of the 3-inch diameter drain outlets in the concrete lined channel
on Reach 4 are plugged with sediment. Inspection at two locations found
sediment completely filling the transverse drain outlet pipe to the MT M
connection and possibly some extending into the longitudinal perforated drain
pipe. Since the outlet pipe is 36+ inches long, it is speculated that there
may be reverse flow carrying sediment laden-flow into the drain pipe. We
expect the situation to improve with the completion of Reach 6 and sediment
due to construction minimized. It is recommended that the drains be cleaned
to provide ftee outlets. Locating the drain outlets 12 inches or more above
the invert would have helped prevent this problem.

Piping of foundation material and rilling along the side was noted at three
grouted rock side inlets at the following locations:

left bank, just upstream of Sta. 570+00
left bank, Sta. 595+75
left bank, Sta. 625+00
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Inspection of the exposed grouted rock section indicates that less than full
grout penetration may have been a problem during construction. Expedient O&M
is recommended to control the piping and prevent further damage. Damage
should be treated by pumping or placing grout to fill voids under the
structure and placement of 3-inch minus, well graded, pit-run, sand/gravel
along the sides of the structures to control surface erosion. If, during
repair, it becomes apparent that numerous voids exist under the grouted rock,
the upstream cutoff should be exposed and treated to form a positive cut off
acoss the inlet.

Future designs using grouted rock inlets need to consider a more open rock
gradation, similar to what was used on Reach 5 for better grout penetration
and a more positive cut off.

Occasional areas of light rilling and some isolated deeper rills exist
randomly throughout Reach 4. Also, downstream of sta. 605+00, in the vicinity
of the gas pipeline relocation, erosion and settlement of the left bank has
occured along a 3-foot wide strip, diagonally up the slope, to the approximate
original ground line. This is apparently due to insufficient compaction of
material replaced after relocation of the pipeline but prior to the
construction of Reach 4. This damaged area, as well as any significant
rilling that has developed in Reach 4 or Reach 5, should be repaired by
filling with 3-inch minus, well-graded, pit-run, sand/gravel mixture.

Vineyard Road Dam: The design being prepared for this structure is to repair
damage done by excavation into the embankment during the study and evaluation
of flow through cracks that was conducted at this site several years ago. The
repair also includes installing a transition filter along the centerline of
the embankment where it was left out for testing. The test cells constructed
for the test do not appear to interfere with the function of the dam and do
not need to be removed from a design standpoint. Their easthetic value is
less certain and may justify removal.

Serious erosion was noted in at least one location on the downstream slope .. '
This was apparently due to localized concentration of runoff from the top of
the dam. The eroded area should be filled with compacted material (per
original specifications) and concentration of drainage alleviated to prevent
further dam~ge. A 12-inch thick section of sand/gravel, in areas of
concentrated drainage, graded as noted above for the RWCD Floodway, may work
well here, too. '

ttit0n Items:
a e Responsibility

Notify the sponsors of need for maintainance to repair rilling on channel
side slopes and side inlets on Reach 4 and 5 and to'clean out drain
outlets on Reach 4.
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Notify the sponsors of need for maintenance to repair rills on the
downstream slope of Vineyard Road Dam.

•

•

WNTC Responsibility

1. Assist state design staff by preparation of designs for control of
rilling for evaluation by field trial.

I appreciated this opportunity to work with the Arizona design and
construction personnel and to evaluate structural performance.

~A~/Jl2".-&.---
~M~AELE

Design Engineer

cc:
Charles R. Adams, State Conservationist, SCS, Phoenix, Arizona
Stanley N. Hobson, Director, SCS, WNTC
Donald Basinger, Director, Engineering Division, SCS, Washington, D. C.
Ralph Arrington, State Conservation Engineer, SCS, Phoenix, Arizona
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United States
Department of
Agriculture

Soli
Conservation
Service

We~t National Technjcal Center
511 NW Broadway, Room 547
Portland, Oregon 97209-3489

December 22, 1986Date:

To:

SubJect: MGT - Trip Report, RWCD Reaches 2-6,
October 31, 1986, Arizona

~
Donald E~ W~in, H~ad, Engineering Staff, WUTe

File code:

Purpose. This trip to Arizona was made to provide assistance in evaluating
the probable dispersion on Reach 3 of RWCD.

Participants. Ralph Arrington, State Conservation Engineer, SCS, Phoenix, AZ
Clifton E. Deal, Soil Mechanics Engineer, WNTC

•

Background (Reach 3 RWCDl. Reviewed in the field with Ralph Arrington the
slope erosion occurring in Reach 3. Based on our limited review, part of the
erosion is the result of dispersion as well as the low plastic nature of the
fines. The dispersive condition of some of the materials was illustrated by a
tunnel under the left roadway extending from the roadway ditch on the left to
the floodway on the right. The tunnel exited nearly 1/3 the vertical distance
above the bottom of the floodway channel. This point appeared to coincide
with a zone of nondispersive materials .

There are areas of severe surface erosion interspersed with zones of limited
to no surface erosion. This will make it difficult to develop an inexpense
repair. It has been suggested that the Maricopa County Flood Control District
(MCFCD) may be interested in installing several different trial sections to
arrive at the best solution. This idea should be discussed with MCFCD. Data
on the soils, specifically, dispersion amounts and grain size distribution
shouidbeObtaTned-as-soon-asposs{ble to--a~id in-Cktern:tInTiiCI the most viable
tl"ials.

Based on the obcrvational data, controlling the dispersion will require at the
very least a filter system between the soil and any armoring system used to
prevent removal of the soil during channel and over slope flows. The attached
sheets give suggested methods of providing the necessary repair.
During the review of Reach 2 it w~s noted that sand piles were developing
below each of the weep holes through the concrete walls of the concrete
section. It is suggested an evaluation be made by SCS representatives as to
the source of this sand. This evaluation may require excavation to expose the
wal1 ~rainage.system to see if drainfill is be~!1_~..l.~~!....throu~~th~__~~ep ~les.

Action Items:

State Leadership.

•
1. will contact MCFCD about installing trial sections .

()
The SolI ConMfVatlon a.rvtce
Ie an aeencv of ttl.\\:6' United Stat.. DepartlMnt of Agrlculture
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Donald E. Wallin
December 22, 1986

2. will obtain appropriate soils data.

WNTC Leadership.

2

•

•

1. Will.ftssist the State Design Section in developing appropriate trials to
be used should an arIangement be established with the MCFCD.

2. Attached is a suggested method of controlling the dispersive condition of
the soils and provides the most appropriate combination repair (dispersion and
surface erosion).

Appreciations. The opportunity to work with the Arizona Engineering staff on
this problem proved very productive.

These items were discussed with Ralph Arrington during the review of RWCD
Reach 3.

&;JJ:lL1 ffil-i(
CL~N-~E.- 'DEAL
5011 Mechanics Engineer

Attachment

cc:
George C. Bluhm, Director, WNTC
Verne M. Bathurst, State Conservationist, SCS, Phoenix, Arizona
James R. Talbot, National Soil Mechanics Engineer, SCS, Washington D.C.
Ralph Arrington, State Conservation Engineer, SCS, Phoenix, Arizona

- ~ - - --- - ._-------- --_.--.------- .
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Observations:

a dIviSIon of EXXON CORPORATION
13501 l(a1v Freewav. Houston. T~xas 77079· 1J9A

II. Erosion and Dust Control

CHEMICALS

POLYBILTW 4178 IN BRIEF

• Improved wet aggregation properties
• Improved abrasion resistance
• Improved bearing capacity
• Improved compressive strength
• Improved shear strength
• Improved cohesive characteristics

Polymer has been applied diluted in water, both as a topical spray and
mixed-in-place on road embankments, soil conservation projects, and
construction projects in Louisiana, Arizona and Colombia.

• Decreased fines generation

- Mixed-in-Place Applications

: spray equipment
: Conventional water spray truck

• Low toxicity
• Will support plant growth
• Resistant to leaching
• Easy to apply

: Rotary mixes, e.g., Bomag, Bros or Raygo
: Blading and compacting

I. General Properties

- Topical Applications

VIRGIL H. eARGLE. PhD
Manager· Soil StabihzatJon Products
Polymer Products. Ameflcas

EXXON CHEMICAL COMPANY
Polymers Group

Additional data concerning the effects of POLYBILP' 4J78 on a broad spectrum
of soil types is being developed through our research programs conducted by a
major university's geotechnical engineering facility. However, summarized below
is a checklist of what is known about POLYBIlT~ 4178:

Exxon Chemical Research has recently developed POLYBILP' 4178, a new polymeric
composition which appears to significantly enhance the mechanical properties of
soils. This product's effectiveness has been demonstrated in successful field
applications involVing both surface erosion control, as well as soil
stabilization (via a mixed-in-p1ace technique).
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• Redu(ed moisture absorption
• Increijsed plastic limits
• Reduced plasticity
• Increased wet compressive strength
• Redu~ed pumpability of railroad sub-bal last
• Reduc8d settlement of railroad ballast

in Arizona, Texas, Colombia and
have shown improved railroad

8.74
None - water based
35
Mild
Clear

D2n5ity, lbs.jGallon @ 77°F
Flash Point, ~F SETA CC
Pour P'·,i nt, ° F
Odor
Color

Observdtions:

Mixed-ln-place applications have been made
southern J\frica. Laboratory studies
sub-ballast and ballast properties.
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III. Soil Stabilization
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POLYBJLT- 4178 FOR WATER AND WIND EROSION

POlYBIlr- 4178 has been successfully used to control both wind and water erosion. The pictures on the
opposite page show methods used to apply POlYBIlT- 4178 diluted with water. Any method of spraying can be
used from large hydroseeders to garden hoses.

POlYBIlr- 4178 is dilute r before application. Application rates for the diluted mixture are
usually between 0.25 an 0.50 gallon per square yard. Dilution rates vary depending on the severity of the
erosion problem, soil typ nd the ope steepness. Typical dilutions rates are:

Wind erosion: 1 part POlYBIlr- 4178 diluted with 20 parts water by volume. This would be 0.05 gallons of
POlYBIlr- 4178 per square yard.

Water erosion: 1 part POLYBILr- 4178 diluted with 10 - 20 parts water by volume. This would be 0.10 - 0.05
gallons of POlYBIlr- 4178 per square yard.
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EROSION CONTROL WITH EXXON CHEMICAL'S POLYBILT 4178

Problem: Water erosion of railroad embankment.

Background: The railroad embankment is located in a remote area of
Colombia, South America and connects the Cerrejon .Coal Mine with the port
of Puerto Bo1i var 100 mi 1es away. The slope of the embankment averages
about 1.5:1. The terrain varies from jungle at the mine to arid (near
desert conditions) near the port. Water erosion of the railroad
embankment is severe. This is especially true in the arid portion which
lacks vegetation. While there is little rainfall, the amount that does
fall comes in intense thunderstorms. Two }nch rainfalls within an hour
are not uncommon during the two rainy monthS of April and October. These
conditions combine to create significant erosion problems that seriously
increase the costs of maintenance.

Solution: POLYBILpl 4178 was diluted .with water and the dilute mixture
was sprayed along the railroad embankment. The dilution ratio was one
gallon POLYBILP 4178 to 20 parts water. The application equipment used
was a water truck fitted with a hose and nozzle. The application rate of
dilute POLYBILT* 4178 was about 0.5 gallon per square yard.

Results: After 18 months the portion of the railroad embankment treated
with POLYBILP 4178 has shown very little erosion. Untreated portions
hav€ serious erosion problems and are in need of repair.

For information regarding Exxon's POLYBILTw 4178 soil stabilization
chemical call Virgil Cargle at (713) 870-6771 .

• EJ)(ON
CHEMICALS
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TYPICAL QUESTIONS ABOUT POLYBILT~ 4178
SOIL STABILIZER .-.- .

APPLICATION METHODS

POLYBILT lIl 4178 is diluted with water in normal applications. Dilution is
easily accomplished since POLYBILTlIl 4178 mixes in all proportions with
water. Typical dilutions are 10 to 20 times with tap water.

Wind erosion - topical spray of 0.25 to 0.50 gallons diluted mixture
(ie: 1:20) per square yard
Water erosion - topical spray of 0.25 to 0.50 gallons diluted mixture
(ie: 1:10) per square yard

Any convenient spray equipment is ok for topical application.

Temporary road bUilding - mixed in place with the soil to a depth of about
2 inches. Typically about 1 percent POLYBILr- 4178 is mixed with soil.
The amount of dilution water used is the amount required to yield the
optimum moisture content for each soil .

Requires typical road bUilding equipment such as:

Road grader
Rubber tire compactor
BOMAG or other rotary mixing eqIJipment to mix POLYBILTlIl 4178 with the
soil .

COSTS

Wind erosion control - $0.10 to $0.20 per square yard.
Water erosion control - $0.20 to $0.30 per square yard.
Temporary road building - Typical chemical cost is $1.25 per square yard.

TOXICITY

POLYBILT lIl 4178 contains no toxic materials. Normal care should still be
used as with any chemical.

LEACHING

POLYBILT lIl 4178 reacts with soil particles and does not leach from treated
so i 1.

• E)}(ON
CHEMICALS
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FLAMMABILITY

POlYBIlTW 4178 is non-flammable and non-combustible.

PLANT GROWTH .

POlYBIlTW 4178 will not inhibit the growth of plant life.

STORAGE

POlYBILTW 4178 should be protected from freezing in winter. In summer
POlYBIlTw 4178 should not be stored for long periods (measured in
months) in direct sunlight. Excessive heat can' cause the viscosity to
increase. However, even when the viscosity has significantly increased,
POlYBIlTW 4178 can still be easily diluted with water and used.

DUST CONTROL

POLYBILTW 4178 is nof sold as a traditional dust palliative. However, it
does give added strength and abrasion resistance to treated soil.
Therefore, a reduction in dust generatinn can be expected.

SOIL TYPES

POLYBIlTW 4178 can be used with a11 types of soil. However, best results
are obtained with coarser grained, well graded soils.

WATER EVAPORATION

POLYBIlTW 4178 does not create a water impervi ous barri er. However, the
evaporation and penetration of water is significantly reduced .
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SOIL STABILIZATION WITH EXXON CHEMICAL'S POLYBILT~ 4178

Problem: Blowi~g dust on traffic and non-traffic areas.

Background

A southwest electric utility experienced severe blowing dust problems in a 20
acre storage yard used for transformers, poles, wire and associated
equipment. Dust evolved from wind and vehicular traffic had resulted in
health and safety problems severe enough to warrant issuance of dust masks to
employees. Complaints from neighbors also were common.

The terrain at the storage yard is flat and the soil can be described as a
"silty sand". Equipment is stored on the ground and is accessed mostly by
dirt roads. Vehicular traffic on the roads consists of small fork lifts,
pickup trucks, 18 wheel trucks and large fork lifts.

Two types of problems were identified, 1) Dust blowing between equipment
stored on the ground and 2) the dust generated due to traffic on the roads.

Solution

Non-traffic areas: One gallon of POLYBILT- 4178 was diluted with 20
gallons of water. About 0.50 gallons per square yard of this dilute
mixture was sprayed onto the soil in the areas that were not subject to
vehicular traffic. Equipment similar to that used to apply liquid
fertilizer or pesticides was used. This treatment required 0.025 gallons
POLYBILT 4178 per square yard.

Traffic areas (Roads): When POLYBILT- 4178 is mixed with soil and
compacted the result is a soil that is resistant to washboarding, rutting
and the formation of pot holes. POLYBILT* 4178 is not sold
specifically as a dust supressant, however, because of the increased
strength of the soil, an increased resistance to abrasion and dust
generation can be expected. Therefore, POLYBILT- 4178 was used to
rebuild the "dirt" roads on this site.

Laboratory data indicated that the unconfined compressive strength of the
native soil was about 128 psi. Treatment with POLYBILT* 4178 at
concentration of one percent basis dry soil weight resulted in an
unconfined compressive strength of about 250 psi. A significant
improvement. Therefore, one percent POLYBILT* 4178 was chosen for this
road application .

•
CHEMICALS



•

•

•

Briefly, the procedure was:

(1) To properly grade the roads to provide good drainage. The road
area was then scarified to a depth of two inches using the
scarifier on the road grader ..

(2) POlYBllTw 4178 was diluted with enough water so that when the
diluted POlYBllTw 4178 was applied with the water truck onto
the scarified road, the soil would have the optimum moisture
necessary for good compaction and the content of POlYBllTw

4178 in the soil would be one percent on a dry weight basis.

(3) Soil and POlYBIlTw 4178 were mixed using a BOMAG MPH 100
. rotary mi xer.

(4) The road was again graded to insure smoothness and drainage.

(5) The final operation was to compact the new road with a rubber
tire compactor. This was done with the compactor loaded to 90
psi ground pressure.

The treatment rate of one percent POlYBIlP 4178 and at depth of two
inches required 0.20 gallons of POlYBIlTw 4178 per square yard. The
total road area was 15,600 square yards and required 3337 gallons of
POlYBIlTw 4178. The treated roads achieved cured hardness after the
water evaporated in 24 hours. One week later a sprayed "top coat" of
POlYBIlTw 4178 was applied to the road areas using a water truck. This

-consisted of 550 gallons of POlYBIlTw 4178 diluted with 4950 gallons of
water.

Good civil engineering practices were used throughout the construction.

Results

The use of POlYBIlTw 4178 virtually eliminated the dust problem at this
location. After six months the amount of dust (particles smaller than 200
mesh) on the roads was less than 9% of that found in untreated areas.

For information regarding Exxon's POlYBIlTw 4178 soil stabilization
chemical call Virgil Cargle (713) 870-6771.

PCVCT004
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POLYBILT 4178 CONTROLS EROSION

The need to control soil erosion by rain water is becoming more
jJnp.or.:tcary~ both:fromano environm~ntal and aneconc.mical point (,f view.
In many st:tes~-··Ca,;s~··aYe-·6n·"rheb'o·ca<s-~t···ye·q-urreproje.:t designers tCI
plan for erosion control. It can't be just an afterthought anymore.
And, it makes good sense economically too. Effective erosion control
can save dollars in manpower and equipment time by not having to rebuild

.... what mother nature keeps tearing d,:,wn.

Exxon Chemical can help with POLYBILT 4178 soil stabilization chemical.
Topically applied with any convenient spray equipment, POLYBILT 4178 has
been shown to be highly effective in controlling water erosion on many
highly erodible soils. We all know that the growth of vegetation is the
best solution to many erosion problems. POLYBILT 4178 can help this
process too. Spraying POLYBILT 4178 over seeded areas will hold the
seed in place during germination.

Application~ for POLYBILT 4178 in erosion control include:

Landscaping
Highway cuts
Replacement for temporary seeding
Adjunct in permanent seeding
Erosion control in forestry operations

•

.. POLYBILT 4178 is a prl:.duct of Exx.:.n Chemica.l Research and has been
tested throughout the world in numerous soil. stabilization
applications. POLYBILT 4178 is a liquid material that is easily diluted
with any available water. It is non-tOXic, non-flammable and
non-corr';)sive. POLYBILT 4178 is environmentally safe t.;) use.

Applic~tion Methods:

POLYBILT 4178 is a liquid that is easily diluted with any cDnvenient
water supply. It can be applied with all types of equipment designed to
spray liquids, from hand-held sprayers to hydroseeders.

Treatment Parameters:

A number of variables will drastically influence the amount of erosion
encountered in any given project. They include:

Soil type and, mineralogy
Soil particle size gradation
Slope of the area to be treated
Rainfall

Favorable results have been obtained with POLYBILT 4178 diluted
10-20 times with water and sprayed at 0.3 - 0.5 gal. diluted
mixture/square yard •

• Pate of
~£Ql i C C1.t i ,:,n

Coverage of
10 Times Dilutions

§g_'i.1 Ac r es

One 55 gallon Drum

0.3
ClIO 4
(~. 5

1Si3:~

137~5

110r)

(~ • 3E3
0.2n
<). ~-::::::

:36GE,
2750

o. -lE,



• Labclratory Data

POLYBILT 4178 has been shown t9 provide good protection against erosion
on several~}1ighly el'"odible sClils. Several examples are given here:

Sand:
AASHTO: A-2-4 (0); Un:i. f i pel: Si'1
Ncm-pl ast i I:
Poorly graded

87.5 X 10 to 200 mesh
12.5 X passing 200 mesh

Rainfall rate: 2 inches per hour
Rainfall duration: one hour
Dilution: 8.5 parts watel'" to 1.0 part POLYBILT 4178

Tons Sediment
Treatment Slope Gal/59 Yd per A.:re

None 3:1 NClne 2'3.78

POLYBILT 4178 3: 1 0.3 4.35

•

•

L()ess:
AA5HTO: A-4(1); Unified: ML
Poclrly graded

. 96 X passing 200 mesh
Rain.fall rate: 2 inches per hour
Rainfall duration: 30 minutes
Oi lutiori: 8.5 parts water ti:.. 1.0 part POLYBILT 4178

Tons Sediment
Treatment Slope l3al/Sg Yd per AI:re

None 3: 1 NClne 2.15

POLYBILT 4178 3: 1 0.3 0.34
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POLYBILT 4178

SPRAY APPLICATIONS
GALLONS per SQUARE YARD·
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• ~
GREEN

14849 Hg1wSv 41 North •Evansville. R1Ian8 47711
'f'

MATERIAL SPECIFICATIONS CATEGORY I

S76 EroSion control blanket shall be a machine-produced mat of 100% agricultural
straw.

The blanket shall be of consistent thickness with the straw evenly distributed
over the entire area of the mat. The blanket shall be covered on the top side
with a polypropylene netting having an approximate lhll X 'h" mesh and be
sewn together with cotton thread.

Straw erosion control blanket shall be S75 as manufactured by NOrth American
Green, or equivalent. Erosion control blanket shall have the fOllowing
properties:

Material Content

..• Straw

Netting

Thread

100%
(.50 Iblsq. yd.) (.27 kg/m2)

One side only, photodegradable
Weight approximately 1•.64 Ib/1000 sq. ft.

Cotton

Physical Specifications (Roll)

•

Width

Length

Weight

Area

6.5 feet (2m)

83.5 f8,t (25.4m)

30 Iba :i: 10% (13.6 kg)

60 sq. yds. (SOm2)
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• ~
14S49 HIghwsv 41 North· Even$Vile.IrdanS 47711

MATERIAL SPECIFICATIONS CATEGORY I

•

8150 Erosion control blanket shall be amachin.produced mat of 1COO,.. agricultural
straw.

The blanket shall be of consistent thickness with the straw evenly distributed
over the entire area of the mat. The blanket shall be covered on the top and
bottom sides with polypropylene netting having an approximate VI" X 1}.&"

mesh. The blanket shall be sewn together with cotton thread.

Straw erosion control blanket (or low velocity channel lining) shall be 8150
as manufactured by North American Green. or equivalent. Erosion control
blanket or channel lining shall have the following propertie~.

Material Content

Straw 100%
(.5 Ib/sq. yd.) (.27 kglm2)

..',

NetUng Top and bottom sides lightweight photodegradable
(1.64 Ib/1000 sq. ft. approx. wt.)

Thread Cotton

Physical Specifications (Roll)

•

Width

Length

Weight

Area

6.5 feet (2m)

83.5 feet (25.4m)

30 Ibs :t 10% (13.6 kg)

60 sq. yds. (SOm~
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• -14649 HighwaV 41 North· Evansville. Irdana 41711

MATERIAL SPECIFICATIONS CATEGORY II

Straw

Netting•

875 Erosion control blanket shall be amachine-produced mat of 100% agricultural
straw.

The blanket shall be of consistent thickness with the straw evenly distributed
over the entire area of the mat. The blanket shall be covered on the top "de
with. polypropylene netting having an approximate ih" X 'Y.I" mesh and be
sewn together with cotton thread. "

Straw erosion control blanket shall have the following properties:

Material Content

1000/0
(.50lblsq. yd.) (.27 kglm2)

One side only, photodegradable
Weight approximately 1.64 1b/1000 sq. ft.

Thread Cotton

Physical Specifications (RoI~

•

Width

Length

Weight

Area

6.S feet (2m)

83.5 feet (25.4m)

30 lbe t 101M» (13.8 kg)

60 sq. yd•• (50mJ)
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• ~
14849~ 41 North· Evansville, indiana 47711

MATERIAL SPECIFICATIONS CATEGORY II

8150 Erosion control blanket shall be a machine-produced mat of 100% agricultural
straw.

The blanket shall be of consistent thickness with the straw evenly distributed
over the entire area of the mat. The blanket shall be covered on the top and
bottom sides with polypropylene netting h.vlng an approximate 1AI1' X Y,al'
mesh. The blanket shall be sewn together with cotton thread.

Straw erosion control blanket (or low velocity channel lining) shall,have the
following properties.

•
Material Content

Straw

Netting

Thread

100%
(.50 Iblsq. yd.) (.27 kglm2)

Top and bottom sides lightweight photodegradable
(1.64 1b11000 sq. ft. approx. wt.)

Cotton

Physical Specifications (Rol~

•

Width

Length

Weight

Area

6.5 feet (2m)

83.5 feet (2S.4m)

30 fbs :t 10% (13.6 kg)

. 80 sq. yds. (5Om2)
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• NORTH
AM~

14649~ 41 North· evensvme.1rlcIane 47711
o

MATERIAL SPECIFICATIONS CATEGORY III

875 Erosion control blanket shall be a machine-produced mat of 100% agricultural
straw.

The blanket shall be of consistent thickne61 with the straw evenly distributed
over the entire area of the mat. The blanket shall be covered on the top side
with. polypropylene netting having an apptoxlmate1la" X "hit mesh and be
sewn together with cotton thread.

The blankets shall be 6.5 feet (2m) in width with a minimum length of 83.6
feet (25.4m) and a weight of 30 Ibs :t 10% (13.8 kg) per roll. Th. weight of
the straw material shall nOl be less than .60 Iblsq. yd. (.27 kg/mI).

•

•
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P.07

14649 Hghwav 41 North •EvanevUle.lrdana 417U

MATERIAL SPECIFICATIONS CATEGORY III

5150 ErosIon control blanket shall be • machlne-producecl mat of 100% agricultural
straw.

The blanket shall be of consistent thickness with the straw evenly distributed
over the entire area of the mat. The blanket shall be covered on the top and
bottom sides with polypropylene netting haVing an approXimate 1At" X 1h"
mesh. The blanket shall be sewn together with cotton thread.

The blanket shall be 6.6 feet (2m) In width with a minimum length of 83.5
feet (25.4m) and a weight of 30 lbe :I: 10% (13.6 kg) per roll. The weight of
the straw material shall not be less than .60 Iblsq. yd. (.27 kg/m2) •

•

• '
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4h+ It> ro t'3

0.5

stability

1.0
1.0

increment =

BKSTDY - Bank erosion study, slope
AUTOMATIC SEARCH ANALYSIS
Approximately 20 slices selected
First X= 73.0 X increment =

~irst Y= 2~ Y increment =
:~~nimum radius= 10.0 radius

Minimum FS found during automatic search = 0.99
Found at X= . 74.0, Y= 25.0, R= 12.5

SB-SLOPE

PROJECT DATA
Project: RWCD BANK
Location: MARICOPA
Filename: BKSTDY

EROSION STUDY
COUNTY AZ.
Description: Bank erosion study, slope stability

ANALYSIS DATA
Line Left Left Right Right Density Cohesion Phi Phreatic
No. X Y X Y pcf psf Deg Line

1 32.0 23.0 4121.121 23.0 138.121 0 38 N
2 40.0 23.0 62.0 16.0 138.0 (2) 38 N
.- 32.0 22.0 4121.0 22.0 120.121 400 30 N.....
4 40.0 22.0 56.0 16.0 120.0 400 30 N
5 76.0 10.0 90.0 10.0 120.0 400 30 N
6 56.0 16.0 62.0 16.0 140.0 0 35 Y
7 62.0 16.121 79.0 10.0 140.0 l2l 35 Y

.~
56.0 16.0 76.0 10.0 120.0 400 30 Y
56.0 16.0 62.0 16.0 Free water line

•



Circle center at X= 75.0, Y= 26.0
Minimum FS for center = 1.009 at R= 14.0

Minimum FS found durinq automatic search - 0.99
Found at X= 74.0, Y= 25.0, R= 12.5
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Simplified Bishop Slope Stability Analysis
PROJECT: RWCD BANK EROSION STUDY
LOCATION: MARICOPA COUNTY AZ.
FILE: BKSTDY
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SB-SLOPE
Simpli~ied Bishop Slope Stability Analysis

PROJECT: RWCD BANK EROSION STUDY

LOCATION: MARICOPA COUNTY A2.

FILE: BKSTDV COMPLETE SLOPE CROSS SECTION

CIRCLE . X
1 . 74.0

V
25.0

RADIUS
12.5

FS
0.99

.~~ I
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Corrosivitv Classes
Low Moderate High

Soil Property {Slightly {ModeratelJ (Severely to
or Quality corrosive corrosive very severely

to non- corrosive)
corrosive)

Drainage cla~ somewhat Well drained • moderately well or well
and texture excessively moderately fine drained • fine

OR OR OR
excessively moderately well moderately well drained -
drained - drained - moderately fine
coarse medium OR

OR OR somewhat poorly drained -
well drained somewhat medium or moderately fine
moderately poorly drained - OR
coarse or moderately poorly drained - coarse
medium coarse to moderately fine

OR OR OR
somewhat very poorly somewhat poorly, poorly
poorly drained peats very poorly drained •
drained .. and mucks with fine
coarse water table at OR

surface very poorly drained with
throughout the fluctuating water table
year within 1 foot of surface

OR
peats and mucks with
fluctuating water table e

Total acidity!! less than 8 8 through 12 more than 12
(meq, H+/l00 g.)

Conductivity less than 0.2 0.2 - 0,4 more than 0.4
saturation extract
(mmhos/cc , 2S·C.)

Electrical rests- more than SOO~ 2000 - 5000 less than 2000
tivity at moisture
equivalent.
(ohm-ec • 60·'.)

.1

•';:-o,,"::J
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EXHIBIT 24

GUIDE FOR RATING SOILS FOR CORROSION TO UNCOATED
METAL PIPE

11 Roughly equal to extractable acidity as determined by Soil
Survey Laboratories, or sodium acetate cation exchange capacity
(CEC, NaOAc) minus sum of bases (Ca+Mg+Na+K)
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~· United States

Department of~ ~ Agriculture

Soli
Conservation
Service

Midwest National Technical Center
Soil Mechanics Laboratory
512 South 7th Street
Lincoln, NE 68508-2919

-

Sublect:

To:

ENG - Soil Mechanics - Arizona (WF-08)
Williams Chandler, Site: East
Maricopa Floodway Reach 3 and 4
Re: SML Report Dated December 21,

Ralph M. Arrington
State Conservation Engineer
SCS, Phoenix, AZ

Dete:

1987
File code:

January 7, 1988

210-22

•

•

The pore water chemistry tests for samples from the subject site have been
completed and the data are attached. The test results for resistivity, pH,
TDS and percent sodium are recorded on the attached forms SCS-ENG-354. The
percent sodium versus TDS are plotted on the attached graph which shows that
two samples plot in the dispersive clay zone, eight plot in the transitional
zone and ten plot in the non-dispersive clay zone •

The worksheets for the pore water chemistry tests are also included.

Also, attached is a note from NSSL that no gypsum was found in these samples.
(NSSL lab numbers 88Q162 thru 88Q181, SML lab numbers 88W100 thru 88Wl19.

LORN P. DUNNIGAN
Head, Soil Mechanics Laboratory

Attachments:
Form SCS-ENG-354, Soil Mechanics Laboratory Data, 4 sheets
Figure 1, Plot of Total Dissolved Salts Vs Percent Sodium, 1 sheet
Worksheets for Pore Water Chemistry Tests, 2 sheets
Note From NSSL Dated 12/15/87, 1 sheet

cc: w/atts.
\Ralph M. Arrington (Original + 3 copies)

W. R. Evans, Head, Engineering Staff, West NTC, SCS, Portland, OR (ltr only)
Clifton E. Deal, Soil Mechanics Engineer, Engineering Staff, West NTC,

SCS, Portland, OR
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~~\ United States

~ 'I. Department of
Agriculture

Soli
Conservation
Service

Midwest National Technical Center
Soil Mechanics Laboratory
512 South 7th Street
Lincoln, NE 68508-2919

-
WD~K\f\j& Cppy

Subject:

To:

ENG - Soil Mechanics - Arizona (WF-08)
Williams Chandler, Site: East
Maricopa Floodway Reach 3 and 4
Re: SML Report Dated December 21,

Ralph M. Arrington
State Conservation Engineer
SCS, Phoenix, AZ

Date:

1987
File code:

January 7, 1988

210-22

•

•

The pore water chemistry tests for samples from the subject site have been
completed and the data are attached. The test results for resistivity, pH,
TDS and percent sodium are recorded on the attached forms SCS-ENG-354. The
percent sodium versus TDS are plotted on the attached graph which shows that
two samples plot in the dispersive clay zone, eight plot in the transitional
zone and ten plot in the non-dispersive clay zone •

The worksheets~for the pore water chemistry tests are also included.

Also, attached is a note from NSSL that no gypsum was found in these samples.
(NSSL lab numbers 88Q162 thru 88Q181, SML lab numbers 88W100 thru 88W119.

LORN P. DUNNIGAN
Head, Soil Mechanics Laboratory

Attachments:
Form SCS-ENG-354, Soil Mechanics Laboratory Data, 4 sheets
Figure 1, Plot of Total Dissolved Salts Vs Percent Sodium, 1 sheet
Worksheets for Pore Water Chemistry Tests, 2 sheets
Note From NSSL Dated 12/15/87, 1 sheet

cc: w/atts.·
\Ralph M. Arrington (Original + 3 copies)

W. R. Evans, Head, Engineering Staff, West NTC, SCS, Portland, OR (ltr only)
Clifton E. Deal, Soil Mechanics Engineer, Engineering Staff, West NTC,

SCS, Portland, OR

The Soli Conservation service
I, an agency of the
United Statea De rtment A It

*' U.s. Go..,nmont ~Intl",Office: t ..I-IU....,..77
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Soil
Conservation
Service

Midwest National Technical Center
Soil Mechanics Laboratory
512 South 7th Street
Lincoln, NE 68508-2919

Sublect: ENG - Soil Mechanics - Arizona (WF-08)
Williams Chandler, Site: East
Maricopa Floodway Reach 3 and 4

To: Ralph M. Arrington
State Conservation Engineer
SCS, Phoenix, AZ

Date:

File code:

c.opY

December 21, 1987

210-22

•

•

The soil mechanics tests requested on form EWP-21 have been completed with the
following exceptions.

The chern test and dispersion test data, unavailable at this time, will be
forwarded to you when completed. Only four pinhole tests have been run at this
time. The laboratory dispersion and crumb test data indicate that this should
be an adequate number of pinhole tests for this group of samples. The need
for more pinhole tests will be reviewed at the time the chern test data is
computed .

~~~~
Head, Soil Mechanics Laboratory

Enclosures:
Form SCS-ENG-354, Soil Mechanics Laboratory Data, 4 sheets

cc: w/encls.
'Ralph M. Arrington (Original + 3 copies)
W. R. Evans, Head, Engineering Staff, West NTC, SCS, Portland, OR (ltr only)
Clifton E. Deal, Soil Mechanics Engineer, Engineering Staff, West NTC,

SCS, Portland, OR

OThe SolI Conaervatlon Service
Is an agency of the

~ United Statea Department of Agriculture

* u.s.. Gowe,nment Prlntl", Of1'ice: t ••5-52•••••A8.77
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• GOVERNMENT INSPECTION PLAN
for the construction of

EMF R-3 BANK EROSION STUDY SITES

The work to be accompl ished under this contract consists of
instal I ing six different test panels for bank protection and
a control section at selected locations along Reach 3 of the
East Maricopa Floodway (EMF). The project is located
approximately 20 mi les southeast of Phoenix, Arizona in the
Wi I I iams-Chandler watershed. The purpose of this project is
to instal I various test measures to prevent or reduce ri I I
erosion occuring on the EMF banks. The banks wi I I then be
monitored under a separate study plan to determine the most
effective and economical treatment.

1. ITEMS OF WORK TO BE INSPECTED

The work primari Iy consists of clearing, scarifying, and
instal I ing the fol lowing measures at seven different bank
sites in test areas 200 feet long:

•
SITE

1

2

3

4
5

7

DESCRIPTION

Re-work slope, seed, and instal I erosion
control blankets.

Re-work slope only, to be used as the
cc,ntt-c,1 sectic.n.

Re-work slope, seed, and add tackifier (soi I
stabi I izatic.n solutior,).

Fi I I ri I Is with 3-inch minus material.
Seed and p Iace 3- inch minus matet- i a I 3" deep or.

slope.
P Iace a sand f i Iter ::::" deep and cc'ver with a 3"

gravel armor layer.
Seed and place 6" of a 6-inch minus material.

•

The"fi Iter ~nd armor materials are the only materials
requiring specific testing by the government. The re-worked
slopes wi I I be done according to a method specification.
Inspection- wi I I consist 6f a q~al itative approach to assure
proper scarification, moisture application, wheel rol ling,
seeding and appl ication of blankets or tackifier to sites 1,
2, and 3. Sites 4, 5, 6, and 7 wi I I be inspected for proper
scarification, moisture appl fcation, seeding and spreading
of sand, gravel and cobbles to the minimum depths specified.
Layout consists primari Iy of determining the beginning and
ending stations for each test site.

2. TIMING OF INSPECTIONS

One person fami liar with the design concepts can fully
pt-C'v i de a I I inspect i on and gc'vet-r,merlt rept-eser.tat i ve dut i es.
The design provides 50 days of performance time of which the
actual construction time should be approximately two weeks.



,

•

•

•

•

Mobi I ization 20 days
Clearing 1
Earthwork 1
Seeding, mulch 2
Place aggregate 4
Clean up 3
Weekends 8
Weather 3

TOTAL 42 days

3. SKILLS REQUIRED FOR INSPECTION

Project Engineer-Government Representative, GS-11

Ski I Is Needed:

Knowledge of the design concept.
Abi I ity to judge acceptable soi I moisture for

proper earthfi I I placement and compaction.
Abi I ity to communicate effectively with the

contractor and convey the construction
requirements of the project.

Abi I ity to exercise judgement interpreting
specifications to determine acceptabi I ity of
material placement.

Abi I ity to exercise judgement applying engineering
drawings to the actual field conditions.

Training and Experience ReqUired:

SCS Contract Administration Training course or
1 year experience as GR.

SCS Soi I Engineering for Structural Measures or
1 year experience as GR or Inspector on projects
involving placement of earthfi I I.

4. STAFF HOURS REQUIRED DURING CONSTRUCTION

The project engineer should be on-site ful I time during
construction. The total time estimated for preconstruction
activities, material approvals, inspection, construction
delays, and final izing project paper work is 280 staff hours
(seven weeks). No overtime is anticipated.

5. TESTING EQUIPMENT AND FACILITIES

Testing equipment required for this project consists of that
required for sieve analysis of sands and gravels. Only one
passing test for the fi Iter and armor materials wi I I be
required. The Mesa Construction Office materials testing
lab wi I I provide this service.



•

•

•

6. NAMES AND QUALIFICATIONS OF INSPECTION STAFF

Either of the fol lowing people have the required contract
administration technical ski I Is for this contract:

John M. Harrington, Civi I Engineer, GS-11

Employed by SCS for 6 years, the majority of which
was as project engineer and GR. Assigned as GR on
the fol lowing construction contracts:

Vanar Diversion Repair, $2 mi I I ion.
EMF Reach 3, $3 mi I I ion.
Signal Butte FRS/Pass Mountain Div., $3.5 mi I I ion.
Apache FRS/Bulldog Floodway, $7.5 mi I I ion.

Formal training courses:

Concrete, 1983
Contract Administration, 1984
Construction Inspection, 1984
Engineering NPE6, 1985
Claims Avoidance by Hi I lInt' I, 1985
Contract Administration Workshop, 1988

Tom Jayo, Design Engineer, 6S-11

Employed by SCS for 30 years with experience as area
engineer, design engineer, and project engineer.
Assigned as project engineer and 6R on the fol lowing
construction contracts:

Buckeye FRS site 1, $4 mi I I ion
Buckeye FRS site 2&3, $3 mi I I ion
Sunset & Sunny Cove FRS, $1 mi I I ion
Spookhi I I FRS & Floodway, $5 mi I I ion
Saddleback FRS & Floodway, $4 mi I I ion
Harquahala FRS & Floodway, $21 mi I I ion
Signal Butte Floodway, $2 mi I I ion

Formal training courses:

Contract Administration, 1972
SM Classification, 1975
Claims Avoidance by Hi I lInt' I, 1985
Contract Administration Workshop, 1985
Concrete, 1987



• 7. STATEMENT OF AVAILABILITY

The project is scheduled to begin construction during FY 89
late in the summer. The design schedules wi I I be adjusted

Iso that either of the afore mentioned individuals wi I I be
lavai lable for construction during that time frame. Either
person wi I I I ikely be avai lable to act as alternat~ GR in
the other's absence.

The Mesa Construction Office wi I I provide the necessary
vehicle, camera, and survey equipment as required. .

______________________________date _

State Conservation

•

•
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Subject:

To:

Soil
Conservation

ECS - Bank Erosion Study Seed Mix

John Harrington
Civil Engineer
Phoenix, AZ

201 E_ !"~i~~ ~~~.~~------­

Suite 200
Phoenix, Arizona 85012

Date: June 28, 1989

File Code: 190-0

Regarding the purchase of seed for the proposed bank erosion control study,
the following species and amounts should be obtained:

* Quantity required is amount of seed needed for one acre based on broad­
cast seeding rate. Amounts are expressed in Pure Live Seed (PLS).

SEED MIX COMPONENTS

1. Mediterranean ricegrass
Dryzopsis coerulescens

2. Common Bermuda
Cynodon dactylon

3. Purple three awn
Aristicla purpurea

4. Buffelgrass
Cenchrus ciliaris

SOURCE

PMC

Western Seed

"Wild Seed"

\-lestern Seed

QUANTITY REQUIRED PLS *

8 Ibs

1 Ib

8 lbs

8 lbs

.~

Bristlegrass has been dropped from the original recommendation and replaced
with buffelgrass because of a better chance for successful establishment. The
Mediterranean ricegrass will be ordered from the Tucson PMC and delivered to
the State Office in July. Other species should be obtained from commercial
vendors.

j:tG2~~J
Steve Carmichael
Plant Materials Specialist

Tf\e Sotl Conservallon S..vice
.. an agency 01 the
Depar1....nl 01 "greu"",e
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