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The general scope of work for this constructioncontract consistsof modifying anexisting grade stabilization structureacross Sonoita
Creek . The structure is constructed of steel pipe ;:>OSIS and wire mesh fence backfilled with riprap on both sides of the fence. The
structure will be modified by the placement of a reinforced concretebarrier drop structure withdownstream scour apron. AU
modification work to the existing grade structure willbe performed downstream of the wire mesh and pipe fence. No changes will be
required to thefencing or to the riprap upstream of the fencing.

II. Removal and Salvage of Existing Riprap M a terial

The Contractor is required to remove the existing riprap located within the stream channel, on the downstream side of the wire mesh
pipe fence. TIle downstream riprap is to be removed only within the limits indicated to facilitate construction of the new concrete
barrier drop struc ture and apron slab, across a length of approximately 70 feet. An estimated total of 50 cubic yards of riprap material
is to be removed from the downstream side of the existing gradestabilization struc ture, and stockpiled for later use as erosion
protection downstream of the concrete apron slab and as slope protection along the abutment side slopes.

The Contractor shall remove and stockpile the existing riprap carefully so as to minimize contamination of the material with excessive
fines and to provide a relatively clean supply of riprap material to be reused.

The Contractor shall use extreme care during riprap removal operations to avoid disturbance and damage to the existing steel pipe
posts and wire mesh fencing of the structure. Any damage to the existing grade structure will be repaired at the Contractor 's expense.
as directed by the onsite Government representative.

TIl. Import and Placement of Additional Ri pRap Mater ia l

'i e Contractor is requiredto import andplace an estimated total of 75 cubic yards of riprap material from an offsite sourcein addition
. :' the riprap materi al salvaged and stockpiled . It is the Contrac tor' s responsibility to coordinate the deli very of riprap mate rial onsite

'" with his subcontractors and suppliers. Stockpiling of imported rip rap materia l will be allowed at the worksite with in use areas
designated in the fie id by the onsite Go vernment representative.

The rock sup plied for riprap material shall be hard, dense. angular, and du rable . The rock sha ll be imponed from an offsi te so urce ,
and may be quarried rock or boulders" River run material is not acceptabl e . Riprap shall have a specific gravity of 2,64 or greater.
The riprap shall contain rock from a max imum size of 52 inches down to a minimum size of 18 inches. The rock shall be well graded,
meeting the gradation specifi ed in the "Riprap Gradation Table" shown below:

RIP RAP GRADATI ON TABULATION

Percent Passing the Specified Size (%) Rock Diameter (inches)

lOa 52

85 40 to 52

50 34 to 40

30 26 to 34

15 18 to 26

The Co ntractor is req uired to submi t informatio n on the riprap material to be imported for review and approval 10 days prior to
delivery onsite. This submitta l shal l co ntain the name of the riprap supp lier. the source where the riprap material is be ing produced,
and certification that the riprap material meets the specification requirements andis suitable for its intended use as erosion and scour
protection within the stream channel. Refere nce "Submittals" and "Submittal Tabulation" for information and details regarding
required submitta ls.

, ~t,e rock for riprap shall be dumped and placed with heavy eartb moving equipment. Avoid excessive drop heights from heavy
-. ' ,,' >, ripment while stockpiling and placing riprap to avoid rock breakage. Rocks shall be moved into position to ensure that the material
-.. . .•nen in place is stabl e and without tendency to slide, aud so there will be no unreasonably large unfilled voids within the riprap, The
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inclusion of rock spalls or gravel in. an amount to fill the voids in the ripr ap will be required, but not in excess of that amount as

_. determined by the onsite Go vernment representative .

.ne Co ntractor shall select appropriate methods and caref.rlly place riprap materia l to prevent damaging or spalling of the structure
concrete by heavy equip ment or rocks timing placement operations. The plac ing procedures and sequence are subject to app roval by
the onsi te Government representative. Any concrete damage observed shall be repaired by the Contract or at his expense, in
accordance with the Bureau of Reclamation's "Standar d Methods of Concrete Repair" manual and as directed by the onsite
Government representative. The costs of all associated concre te repairs shall be included in the unit price per cubic yard bid in the
schedule for placement of the reinforced concrete barri er drop structure .

Upon completion of riprap placement operations . the Contractor shal l perform minor grading and contouring at the transition of riprap
with the existing stream channel and abutment side slopes. The stream channel along the perimeter edges of the placed riprap material
shall be graded to drain and contoured to match the surrounding ground conditions ...tith the final grade of riprap, The Co ntractor shall
limit the area of dis turbance as much as practical during grading and contouring operations so as to minimize damage to ex isting
vegetation.

IV. Common Excavation for Concrete Barrie r Drop Str ucture

The contractor shal l perform conunon excavation for construction of the concrete barrier drop structure and scour apron to the lines
and grades specified on the drawin gs. All structure excavation is anticipated to be in earthen material, with no rock excava tion
required. An estimated total of 200 cubic yards is required to be excavated. A maximum excavation depth of 7-feet is req uired in the
vicinity of the abutment blocks. A minimum exca vation dep th of 3-foot is specified below the apron slab in the stream channel, with
an additional 3-foot depth of excavation required withi n the limits of the apron slab turndown.

....:..

Excavated material is to be disposed of onsite, upstream of the concrete barrier drop structure along the banks of the stream channel.
No hauling of excavated material offsite is required. W aste material shall be gra ded and contoured to match the exis ting ground
conditions of the channel ban ks so as not to restrict or impede runoff flows. TIle Contractor shall minimi ze the disturba nce of natural

-. bitat and vegetation as much as practical during disposal of waste materia! to protect the ex isting aesthetic appearance of the
rrounding area.

In-place foundation materi al dist urbed durin g excavation beneath the concrete structure (abutments, barrier wall dro p, and apron slab),
shall be compacted to provide a firm founda tion for placement of struc tura l concrete. Compaction may be obtained by whee l ro lling
with 6 passes of heavy equipmen t, hand tamp ing, or by ot her suitable method s found acceptable to the onsite Government
representative. If in the opinion of the onsite Gov ernment rep resentative the Con tractor's compaction etforts are not achieving the
desired results. the Govern ment may perform compaction testing on the foundation materia l. T he .Contractor shall perform additional
compaction effort or alter compaction methods if deemed necessary by the onsite Government representative . Th e costs for
compaction of disturbed foundation material shaU be included in the unit costs bid in the schedule for common excavation of the
structure.

Should unsui table foundation material be discovered during excavation operatio ns for the structure, the Contractor will be directed to
perform over-excavation of the foundation to remove the unsuitable material . After remo val of the unsuitable material, the Contractor
will be requi red to place compac ted backfill material to bring the gra de of the excavation back up to the design foun dation gra de
indicated on the drawings . Any over-excavatio n which exceeds a depth of one foot will be addressed by the Go vernment' s
Contracting Officer.

The Contrac tor may encoun ter minor seepa ge through the existing riprap grade control structure which could present complications
during compaction required for the foundati on su bgrade. The Contractor is responsible for performing any unwatering of the
founda tion necessary to achie ve compaction of the subgrade and provide a firm foundation until placement of the structural concrete.
The costs for unwatering the foundation subgrade during cons tr uction shal! be included in the lump sum price bid in the schedule for
stream unwatering.

V. Reinforceme nt Steel for Concrete Barrier Dro p Structure

1 reinforcing bars shall be deformed reinforcement bars conforming to ASTM A 6 15 or A 6 17, grade 6ll.

"The reinforcement steel shall be installed as shown on drawing #344- 331-39, and to the tolerances and deta ils specified on the
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standard reinforcement referen ce drawing #4 0-D-6263. Th.e spacing of reinforc ing bars shal l not dev iate from the requ ired spacing by

.--- more than linch. Place reinforcement so that the clear distanc e between face of concrete and the nearest reinforcement is 2 inches for
'IS rang-ing from #6 through #8 in size. Provide 3 inch clear distance to rein forcement fro m the face of unformed concre te for anbars

.nen the concrete is placed against earth or reck.

Before being placed, surfaces of reinforcement bars shall be cleaned of heavy, flaky rust, loose mill scale , dirt, grease, and other
foreign substances. Reinforcement shall be accurately placed and secured in position to prevent movement during the placement of
concrete. After reinforcement bars have been placed, the bars will be inspected for proper size. shape, length, splicing, spacing. and
position. No concrete shall be placed until final acceptance of reinforcement steel is acknowledged by the Government.

In general, reinforcement bars shall be tied in-place with a min imum of 100% single-ties or 50 % double-ties. The Government may
request that additional ties be installed for securing reinforcement steel. based on the Contractor's selec ted place ment methods and
satisfactory performance observed in the field .

A total quantity of 12,500 pounds of reinforcement steel is estimated to be requi red for construct ion of the concrete barrier structure.
Reinforcement details and splice locations shown on draw ing No. 344-33 1-39 are based on the assump tion that the maximum length of
individual bars would be limited to 30 feet . If the maximum length of bars selected for use by the Contractor differs from that
assumed by the Government, no adjustment in costs will be allowed for the addition or reduction of the number of splices required .
Any alteration to the splice locations indicated on the drawings will be subject to appro val by the Go vernment.

The Government will not furni sh supp lemental bar-placing diagrams. bar lists. and bar-bending diagrams. Supplemental diagrams and
bar lists of this type which the Contractor may require 10 facilitate the fabrication and placement of reinforce ment shall be provided by
the Contractor or subco ntrac tor. The costs of preparing supplemental diagrams and bar lists if needed and the costs for furnishing and
installing reinforcing steel shall be included in the unit price per cubic yard bid in the schedule for placement of the reinforced concrete
for the barrier drop structu re.

VI. Concrete Requirements for Concrete Barrier Drop Structure

. General

The contractor shall furnish all materials for use in concrete, including cementitious materials, water, sand. coarse aggregate. and
spec ified admixtures, and shall furnish all reinforcing bars and materials for curing concrete. Ceme ntitious mater ials shall be
interpre ted to mean the cumulative total of Portland cement and pozzo lan com bined together.

Concrete shall be provided by a commercial source regularly engaged in the business of hatchi ng and transporting concrete to
construction sites . Batching onsite will not be permitted .

B. Submittals

The Contractor is required to submi t information for rev iew and approval regarding the structural concrete to be used for constructi on
of the concrete barrier drop structure and scour apron. Reference "Submittals" and "Submittal Tabulation" for information and details
regarding required concrete submittals.

No later than 10 days prior to placeme nt of any concrete, the Co ntractor shall submit the name of the manufacturer and source of each
cementitious material, aggregate. and admixture proposed for use in batchi ng and mixing structural concrete. In addi tion, the
Contractor must submit a specific concrete mix design and certification of compliance of the materials for each concre te mixture
proposed for use during construction of the concrete barr ier drop structure and scour apron. The Government reserves the right to
require submission of manufac turer' s test data and/or sampl es of any concrete materials for testing prior to or d uring place ment of
concrete.

.All structural concrete placed for construction of the concre te barrier drop structure and scour apron shal l be tinted with a color
/. titive integrally mixed into the concrete during the batching process. S taining of the exposed harde ned concrete surfaces after

.cement will not be permitted. The Contractor shall submit the manufac turer' s product data complete with rec ommended mixing
.. proportio ns and color chips or color charts for the proposed color additive to be used during mixing of the concrete. An appropriate
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co lor tint which blends into the surrounding color of the stream chann el will be selec ted by the Government from the manufac turer' s
information and color chips provided in the submittal.

. Materials and Composition

Th e structural concre te components provided shall meet the requirements of the following standards:

1. Cement B ASThl C ISO for Type 11, low-alkali.
2 . Pozzolan B ASTM C 618 for Class N, F, or C.
3. Waler B ASTM C 94.
4 . Sand and Coarse Aggregate B ASTM C 33 grading for size No . 57 (l-inch to #4 sieve).
5 . Air Entrainment Admixture B ASTM C 260.
6. Water Reducing/ Set Controllin g Admixture B ASTM C 494 for Type A, D, F, or G.
7 . Plasticizing Admixture B ASTM C IOJ7 for Type I or II.
8. Reinforcing Bars B ASTM A 6J 5 or A 6 17, Grade 60.
9 . Curing Compound B ASThI C 309 .

10. Color Tint Add itive B ASTM C 979 .

Pozzolan may be used to replace a maximum 20% by weight of Portland cement. The concrete mix design and water/ce ment ratio
shall be appro priate to provide a finished conc rete product having a minimum 4,000 psi compressi ve strength when tested by the
Government in accordance with ASTIvi C 3 1 and ASTM C 39 for 6··inch by I2-inch cast cylinders. The slump of the concrete when
placed shall DOl exceed 3-inches, plus or minus l -inch. The tempera ture of the concre te shall be between 50 and 90 degrees Fahrenheit
at the time of placement. A ir-entraining admixtu re shall be added duri ng concrete batc hing in an amount to produce 4% (06%
entrained air by volume at the discharge point of concrete into the placement .

D. Mixing and Batching

-e Go vernment may reque st an adjustment to the concrete mix design at any time . The proportions of ingredients will be adj usted
\. . .ring the progress of the work whenever a need for such adjustment is indicated by results of testing of the aggre gate s and/or

concrete.

When de livered at the jobsite, each load of concrete shall be accompanied by a batch ticket in accordance with ASTM C 94. The
batch ticket shall be provided to the Government's Held represen tative at the jobsite as each batch is delivered .

The Co ntractor is responsib le to ensure that the o wner of any appro ved commercial source of aggre gate the Contractor plans tc use has
obtained all necessary Federal, State , and local perm its, is in compliance with said permits, and is in compliance with all applicable
Federal. State, and loca l laws. The Contractor shall ensure that suppliers of any sand or course aggregate used in performance of th is
contract, are in compliance with sections 40 1 and 404 of the Clean Water Act.

E. Preparations and Placing

No concrete shall be placed until all formwcrk. installa tion of reinforcement steel, and preparation s of surfac es invo lved in the
placement have bee n appro ved. All founda tion surfaces upon or against which concre te is to be placed shall be free from frost, ice,
standing water, mud, and other debris. Rock surfaces shall be free from oil , objectionable coatings , and loose semideta ched unsound
fragments . Surfaces of rock shall be cleaned thoroughly by washing with an air-water j et, and the surface brought to a uniform surface
dry co nditi on immediately prior to placement of concrete. Wash-water co ntaining oil shal l be removed from the job site and not
al lowed to enter any watercourses, flowing or dry. Earth foundat ions shall be dampened but not muddy prior to placement of concrete
against them .

A construction joint is defined as a plai...med joint between two individual concrete plac ements, across which development and
maintenance of a bond are requi red, and through which any reinforcemeat that may be present is not interrupted. All construction

. ioints shall be roughened and all laitance removed in preparation for placing adjoining concrete. Methods of roughen ing surfaces and
"loving laitance may include mechanica l abrasion or cutting, sand blasting, or high-pres sure water j etting of hard ened concre te at a

·· ,iimum pressure of 6,000 psi. Green cutting of fresb concrete is not allowed. After this initial cleanup and immediately prior to
placing adjoining concrete , the concrete surface shall be thoroughly washed with water to provide a uniform surfac e saturated dry
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il ess inspection is waived for a specified placement, placing of concrete shall be performed in the presenc e of an authorized
.overn ment inspector . Placement shall not begin until all preparations are completed and the concrete placement check-out card has

been signed by the Contractor and the onsite Government represen tative , indicating autho rization and approval to place concrete .

Rete rnpering of concrete win not be permitted. Co ncrete whic h has hecome so stiff. for whatever reason, that proper plac ing methods
and consolidatio n by vibra tio n cannot be assured shall be wasted at the Contractor 's expense.

Concrete shall be deposited as near as practical to its final pos ition and shall no t be allowed to flow in such a manner that late ral
movement will cause segregation of the course aggregate from the concrete mass. Methods and equipment empl oyed by the
Contrac tor for depo siting conc rete in-pla ce shall be subj ect to approval of the Govern ment Var io us placing methods may be used,
including buckets, chu tes, hoppers, pumps, transit mix trucks, or other eq uipment, and shall be selected to readily handle and place
concrete o f the specified slump and to minimize cl usters of coarse aggregate.

To minimize segregat ion of aggregate during placing , dropping of concre te from a height greater than to-feet will not be permitted,
unless the Contractor incorporates the use of drop chutes, tremies, or other suitable means to pre vent segregation of aggregate.

Forms shall be adequately constructed and braced to prevent movement during placement of concrete, and to ensu re the finished
concrete prod uct conforms to the lines and grades shown on the drawings. Forms shall be constantly monitored an d the ir pos ition
adjusted as necessary during the placement of concrete . Forms sha ll be cleaned and oiled prior to each use to fac ilitate stripping and
preve nt spa Hing of co ncrete during form re mov al.

Concrete shall be placed in rela tively uniform horizo ntal lifts not exce ed ing I8 -inches in depth. The Government may require lesser
lift depths where concrete cannot otherwise be pl aced and consolidated in accordance with the specification requirements. Each
concre te placeme nt shall progress from the lowest point to the highest poin t in the placement, unles s otherwise approved. No concrete
shall be deposite d in standing or running water without prior permission and appro val of the authorized Government representative .

mcrete shall not be placed during rainfall suffic iently heavy or prolonged to wash excessive mortar from the concrete . Inc lement
.".;athcr which be gins during a placement may necessitate the forming of a cold j oint in the co ncrete.

Th e concrete-placing rate sha ll ensure concrete is placed while the pre viously placed adjacent concrete is still plast ic, so that the
concrete can be made monoJithic by normal use of the vibrator. A co ld j oint is an unpla nned joint resulting when a concrete surface
hardens before the next batc h can be placed against iL Cold joints are undesirable and should be avo ided. In the event of eq uipment
breakdo wn or other unavoidab le prolonged interr uption of continuous pla ci ng, when it appears that unconsolidated con crete may
harden to the extent that later vibration will not full y consolidate it, the Co ntrac tor shall immediately co nsolidate the concrete to a
stable uniform slope . If the delay of place ment is short enough to pe rmit penetra tion of the underlying concrete, the placement shall
resume with special emphasis taken to thoroughly penetrate and revibrate the concrete surface placed before the delay. If the concrete
cannot be penetrated with a vibrator, the placement sha ll be discon tinued and the cold j oint trea ted as a standard construction joint, If
the Govern ment deems tha t the unp lanned construct ion joint will impa ir the structural integrity. the concrete shall be repaired or
removed as detennined by the Government' s field representati ve. In such ins tances, the Contra ctor will not be entitl ed to any
add itional time or payment compensation.

Normally. concrete sha ll be deposited at its fina l pos ition in the placemen t within 90-minutes after the introduction of the mix water
into the ce rnentitious materials. This 90-minute time limitation may be waived if the concrete is of such slump and workabili ty, and
con tains the specified air entrainment content, that it can be sat isfactorily placed and properly conso lidated . A time limit less than 90
minutes may be invoked during hot weather or unde r cond itions contri buti ng to quicker sti ffening of the concrete mix.

Concrete shan be consolidated in-place by vibra tion. usi ng internal immersion-type vibrators intended for this purpose. The vibra tion
shall be sufficient to remove all unde sirab le air vo ids from the concrete, including air entrapp ed against the forms and construction
joints. Vib rators are to be operated in the near vertical position. with a uniform penetration pattern spac ed. close en ough to ensure
ccmplete consolidation of the concrete . Th e vibrating head shall penetrate and revibrate the concrete in the uppe r portion of the
underlying layer. Concrete shal! not be placed ag ains t other plastic concrete until the previously placed concrete has been thoroughly

.consolidated . After conso lidation, the co ncrete shal l be free of rock pockets and honeycomb areas. with minimal bug holes eviden t

.'ng the formed surfaces of the exposed structure.

The Contractor shall give special attention to co nso lidating concrete at construction joints to achieve a tight bond and prevent
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unwanted water seepage through the structure at the joints. In addition, special vibrating emphasis will be necessar y along the
upstream face of the barrier waH drop adjoining to the existing grade stabilization str ucture, so concrete flows into the riprap voids and

)und the stee l pipe wire mesh fencing to ensure the new concrete structu re is suffici ently tied into the existing structure.

. .'. 'Nask concrete can be temporarily stored onsite outside of the stream channel, as approved by the Governmentfield inspector. Waste
concrete shall be transported to an approved landfill in accordance with the section entitled "CONSTRUCTION CLEANUP."

F. Structural Deviations and Surface Tolerances

The Contractor shall be responsible for finishing the concrete and for setting and maintaining concrete forms within the limits
necessary to ensure that the comple ted work will be within the variations specified.

Structural deviations are defined 3S allowable variations from the specified Jines, grades. and dimens ions shown on the drawings.
Varia tion is defined as the distance between the actual position ofthe structure or any element of the structure and the specified

'position in plan for the structure or the particular element. Plus or minus variations indicate a permitted actual position up or down and
in .or out from the specified position in plan.

t , :.
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1. Barrier Drop Wall
a. Variation from plumb for downstream face ±!A-inch
b. Variation of crest elevation thru notch _ ± lA-inch
c. Variation of crestelevation elsewhere , _. ±~inch

d. Variation of depth _._ -'h-inch, +2-inches

2 . Apron Slab Including Turnd own
a. Variation from specified grade ± lh-inch
b. Variatio n of depth or thickness . .. . ............... .. ... . .. ..•\1, -inch, +2-inches

Surface tolerances are the maximumallowable magnitude of the surface irregularity of the finished concrete. Surface irregularities C~Ul

be classified into two distinct categories. either "abrupt" or "gradual" irregularities. Abrupt irregularities me defined as offsets such as
those caused by misplaced or loose forms, in which the maximum dimension of the irregularity perpendicularto the surface is greater
than the maximum dimension of the irregularity in the plane of the surface. Gradual surface irregularities are defined as bulges or
depressions resulting in gradualchanges on the concrete surface or isolated undulations in the concrete surface.

Allowable Concrete Surface Tolerances:

TI Surfaces Abrupt l-inch and Gradual II4-inch per inch
T2 Surface s Abrupt 112-inch and Gradual 1I8-inch per inch
T3 Surfaces Abrupt II4- inch and Gradual IIl6-inch per iuch
T4 Surfaces Abrupt 1/8-inch and Gradu al 1I32-inch per inch
T5 Surfaces Abrupt 1/16-inch and Gradual l /64- inch per inch

.G: Concrete Finishing

. rmed Surfaces:

The classes of finish for formed co ncre te surfac es arc des ignated by the symbols F l , F2, and F3 . The requiremen ts for each class of
finish shall apply as follows:

1. F I Finish B Generally applies to formed surfaces upon or again st which fill material or grout is to be placed and to construction
joints . Form tic rod ends on concrete surfaces which will be in cont act with fill material shall he protected from moisture by
rece ssing the tie rod ends and filling the recesses with dry pack or other material approved by the Govern ment

2. F2 Finish B Genera lly applies to a ll formed surfaces not perma nently co ncealed by fill material, grout, concrete. or not req uired to
receive an F3 finish.

3. F3 Finish B General ly app lies to fo rm ed surfaces with an appearanc e which is considered by the Government to be of special
importance, such as the surfaces of structures prominently exposed to public view. After all required concrete repairs and
correction of surface imperfections have been completed, the exposed concrete surfaces shall be sack-rubbed.

Surfaces shal l be thoroughly wetted and sack rubbing shall commence while surfaces arc still damp. The mor tar used sbal l co nsist of I
pa rt cement, 2 part s sand pass ing the It16 screen, and enough water so that the consistency of the mortar is that of a thick cream.
The mortar shal! be spread thoroughly o ver the entire surface with clean burlap or a spo nge float so as to fill all pits, bug holes,
and other defects. While the mortar in the pits is still plastic, the surface shall be rubbe d over with a dry mix of similar
proportions, to remove the excess plastic material and place enough dry materi al into the defects to stiffe n and solidify the mortar
so that the fillings will be flush with the surface. No exc ess material shall remain on the surface except that within the pits .

Unformed Surfaces:

. ' classes of finish for unfonned concrete surfaces are designated by the symbo ls U I, U2 , and U3. The requirements lor each class
. .inish sha ll apply as fo llows:
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1. Ul Finish (Screeded) B General ly applies to unformed surfaces that will be covered by fill material, gro ut, or concre te.

Finishing opera tions shall consist of leveling and screed ing to produce an even uniform appearance, The Ul Finish is also
used as the first stage of finishes U2 and U3.

2. U2 Finish (Floated or Bro omed) B Gene rally applies to unformed surfa ces not perma nently co ncealed by fill materia l, grout,
concrete, or not requi red to receive an U3 finish. The U2 Finish is also used as the second stage of U3 fin ish,

Floating may be performed by hand or using power-dri ven eq uipment. Floating shall be started as 50011 as the screeded surface has
stiffened sufficiently, but before bleed water forms, and shall be the minimum necessary to prod uce a surface that is free of
screed marks and is uniform in texture.

If required, a broom finish shall not be applied until floating has been comple ted and the water sheen has practically disa ppeared. The
broom finish shal l be applied when concrete is in such a condition as to prevent tearing and unduly rough ening the surface by
the operation. Brooms shall be of a quality, size, and construction for this intended purpose. The broom shall be drawn with
even pressure in one consistent direction across the co ncrete surface, usin g parallel adjacent strokes slightly overlappi ng. The
finish surface shall have a uniform appeara nce and shall be free of corrugations exceeding 1/8-inch in de pth.

3 . U3 Finish (Troweled ) B Generally app lies to unformed surfaces with an appearance, porosity, or hydraulic significance which
is considered by the Government to be of special importance.

After bleed water has disappeared from the previous ly U2 floated finish and when the concrete surface has hardened sufficiently co
prevent an excess of fine material from being drawn to the surface, steel troweling sha ll be started. Steel troweling shan be
performed with firm pressure so as to flatten the floated surfac e and pred uce a de nse uniform surface, free from blemishes and
trowel marks.

SPECIFIED TO LERAN CES AND REQillRED FINISHES
FOR CONCRETE SURFACES OF SPEC~C STRUCTURE FEATURES

STRUCTURE SURFACE DESCRIPTION SPECIFIED REQ l.JIRED
FEATURE TOLERANCE FINISH

Abutme nt Blocks Upstream and Exter ior Formed Surfaces Tl FI

Abutment Bloc ks Downstream and Interi or Fanned Surfaces T3 F3-Sack Rubbed
Apro n Slabs/Tu rndown Perimeter of Exterior Formed Surfaces T I F l

Aoron Slab Exposed Unformed Top Surface T3 U2-Broomed

Barrier Wall Drop Do wnstream Face Formed Su rface T3 F3-Sack Rubbed
Barrier W all Drop Crest Unformed Surface Thru No tch T4 U3-Tro weled
Barri er Wall Drop Crest Unformed Surface Outsid e Notch T3 U2-Broomed

H. Concrete ~rotection and Curing

The Contractor sha ll pro tect all concrete surfaces against dam age unti l fina l acceptance by the Government. Concrete and concrete
curing compound shall be pro tected against heavy foot traffic and other co nstruction activities that would damage the concrete. by
coveri ng with plywood. sand, or other sui table material acceptable to the Government.

Concrete shall be protected against freezing temperatures by being kept at a tempera ture not lower than 50 degrees Fahrenheit for a
period of 72-hours after it is placed. In addi tion, concrete which is water cured shall be protected against freezing temperatures for the
duration of the curing period and for the next 72 hours after disc ontinuance of the wat er cur ing. If an artificial heat source is required ,
the heater shall be vented and precautio ns taken to prevent the concrete from drying out.

All concrete curing methods are subjeet to the approval of the Government. All surfaces of the concrete shall be cured with water ,
polyethylene film, clear wate r-emulsified res in-base , or clear resin-base curing compounds. Curing compounds shall meet the
requ irements of ASTM C 309. The applicat ion rate shal l be as recommended by the manufacturer.

\_.. 'acrere cured with water shall be kept wet for at least 14 days from the time the concrete has attained sufficient set to prevent
. uet rimeatal effects [0 the concrete surfaces. The co ncrete surfaces to be cured shall be kept wet by cover ing them with water-saturated
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material or polyethylene film, by using a system of perforated pipes, mec han icai sprinklers, or porous hose. or by other methods which
will keep al l surfaces continuously (not period ically) wet.

c lyethylenc film curi ng methods shall ensure comple te coveri ng of the co ncrete surfaces with the polyethy lene film to provide a l l:

airt ight. water-retaining film over the entire concrete surface for at least 14 days. As soon as me concre te has hardened sufficiently to
pre ven t damage, all surfaces shall be thoroughl y moistened by spraying the m lightly with wnter and then covering them completel y,
The adj acent joints between ind ividual polyethylene strips sha ll.be overlapped and the extreme edges of the po lyethyl ene film held
tightly against the concrete surface. TI,e polyethylene material shall be adequate ly secured to withstand displacement by wind and
prevent the circulation of air beneath the curi ng film.

If concrete is cure d with clear water-emulsified resin-base or clear resin-base curing compounds. the cur ing compound shall be app lied
to maintain a con tinuous water- retaining film on the surfaces for 28 days. The curi ng compound shall be mixed thoro ughly and spray
applied to the concrete surfaces to provide a uniform. continuo us film over the concrete. Excessive app lication of curing compound
thai: results in sagg ing or puddling of the liquid should be avoided. Specia l care shan be taken to ensure ample coverage o f concrete
with curing compou nd at edges. corners , and rough surfaces; and to keep curing com pound off pro truding reinforci ng bars . Spray
equipment and its operation will be su bject to satisfactory performanc e in the field. and the Contrac tor shal l repair or replace defec tive
equipment as directed by the Go vernment.

l. Repair of Concrete:

Generally, the Contractor shall strip formwork from concrete within 2-4 hours after placement, or as soo n as practica l, once concrete
has gai ned sufficient strength to permit stripping of forms without damaging the concrete. Necessary concrete re pairs shall commence
immediately following form removal to ensure repairs performed achieve the most struc tura lly sound results and desirable appearance
of the finished co ncrete. All concrete aged beyond 7 days from placement shall be repaired using epoxy repair methods.

Concrete shall be repaired to the requirements specified in the "Structural Deviations and Sur face Tolerances" paragraphs. and in
acco rdance with the Rec lamation' s "Standard Specifications for Rep air of Concrete" . All concrete repair and replacement met hods

all be as determined and directed by the Go ve rnment. No concrete repair/replacement work shall commence until the app ropriate
.ethod of repair/replace ment has been approved by the Go ver nment. Un less inspection is spec ifically waived. an com...rete repairs or

"replacement shall be performed in the presence of the Government field representative . Any concrete repairs or repl acement shall be
cured in acc ordance with the "Co ncrete Pro tection and Curing" paragraphs upon complet ion and accep tance by the Governmen t field
inspector.

Th e co st of furnishing all materials and performi ng all concrete repair work shall be included in the unit pric e bid per cubic yard for
placing reinforced structural co ncrete. and any associated costs sha ll be borne by the Contrac tor.


