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1. Specifications, Reference No. DACW09-77-B-0031, covering "Cave Buttes Dam, Phoenix, Arizona,"
are modified as follows:

I 1. INVITATION FOR BIDS.

1.1 Page I-I. Delete the Rid opening date "25 August 1977" and insert: 30 August 1977

1 II. This amendment shall be attached to and shall become a part of the snf'cifications.

I
I

1
1
I.

1
1

Reference: DACV109-77--R-0031-0001

Bin Opening Date: 30 August 1977

U. S. ARMY ENr-INEER DISTRICT, LOS NIGF.LES
P. O. B~'( 2711

Los Angeles, Califnrnia 90053

10 August 1977

AMENDMENT NO. 1

HUGH G. ROBTNSON
Colonel, Corps of Engineers
District Enhineer

NOTICE: Bidders are required to acknowledge receipt of this amendment on the Bid Form,
in the space provided, or by separate letter or tplegram prior. to opening of hids.
Failure t('l acknm.,ledge all amenrlments ma~' cause rejection of the hid.

Necessity oi\vt' '~
Verified 1\ \,U)

I

Am. 1
ARMY - C. of E. - Los An~el~s
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Am. 2

Contributed Funds, Required

Contributed Funds, Required96x8862

96x8862

244/51
244/52
244/55
244/56

Insert "Revision A" after the following drawing numbers:

244/2
244/35
244/49
244/50

3. COVE~.

4. BID FORM.

3.1 Appropriation. To the Appropriation add:

Reference: DACW09-77-B-003l-0002

16 Augus t 1977

U. S. ARMY ENGINEER DISTRICT, LOS ANGELES
P. O. Box 2711

Los Angeles, California 90053

1. Specifications, Ref.erence No. DACW09-77-B-003l, covering "Cave But tes Dam, Phoenix, Arizona';
and the drawings are mci'dified as follows:

AMENDMENT NO. 2

Bid Opening Date: 30 August 1977

2. INVITATION FOR BIDS.

2.1 Wage Determination Decision. Following Standard Formo23 insert Modification No.2, dated
22 July 1977, to Rates of WRges, Decision No. AZ 77-5058.

U. S. ARMY ENGINEER DISTRICT, LOS ANGELES
ARIZONA RESIDENT OFFICE
2721 North Central Avenue
Phoenix, Arizona 85004

4.1 Page B-2. In the lower right-hanrl corner of the page, delete the entire mailing address
and insert:

5. TITLE PAGE.

5.1 Appropriation. To the Appropriation add:

4.2 Delete Pages B-3 and B-6 and insert the inclosed Page B-3 (Revised) and Page B-6 (Revised).

6. PART I, SPECIAL PROVISIONS.

1.1 Bypass Channel. Construction of the bypass channel shall not begin until the Dam embank
ment has reached Elevation 1650.0.

6.1 Page S-l. After paragraph 1 add:

6.2 Pages S-l and S-2, paragraph 3.1.

6.3 Page S-lO.

6.3.1 Paragraph 14.2, line 2. Delete "Items Nos. 4,9, 33, 34, and 37" and insert: Items
Nos. 4, 9, 33, and 34

6.3.2 Paragraph 14.3.

6.3.2.2 Line 3. Delete "Items Nos •. 4, 9, 33, 34, and 37" and insert: Item No. 37

6.3.2.1 Line 1. Delete "Items Nos. 4,9,33,34, and 37" and :fnsert: Items Nos. 4, 9, 33,
and 34.

I

I
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Am. 2

8.1 Page lB-l.

the fill
Quanti

will be

8.3 Page lB-3.

5.1 Measurement for fills will be made between the excavation and structure lines and
limit lines, or between the ground lines and fill lines, as indicated on the drawings.
ties will be computed in cubic yards by the average end area method and the planimeter
considered a precise instrument for measuring plotted cross sections.

5. FILLS.

1.4.2 Flows From Existing Cave Creek Dam and Drainage Area Between Existing Dam and New
Embankment.

9.1.2 Delete paragraph 1.4.2 and insert:

1.3 The existing Cave Creek Dam may be utilized for diversion and control of water, including
flood flows during construction of outlet works and the dam embankment. The existing dam has
a capacity of approximately 12,400 acre-feet of water. The invert elevation of the dams ungated
outlet is 1580.6. At full head the outlet has a capacity of approximately 500 cfs maximum.

9.1.1 Delete paragraph 1.3 and insert:

8.3.2 Paragraph 14.1.

9.1 Page 2A-I.

8.3.2.2 Line 4. Delete "theoretical batch ~V'eight" and insert: approved batch weight

9. SECTION 2A, DIVERSION AND CONTROL OF WATER.

8.3.1 Paragraph 12.1, line 4. Delete "includes precast bridge * * * energy dissipator fencing"
ann insert: inclnnes precast concrete bridge, grating assembly, handrail, and energy dissi.pator
fencing. Payment will not include grouted stone slope protection for approach channel and stone
protection for outlet channel for which separate payments are provided.

8.3.2.1 Line 2. Delete "on a unit price basis" and insert: on a cubic yard basis

8.2.1 Delete paragraphs 4.2 and 5.1 and insert:

4.2 Payment for Excavation will be made at the applicable contract prices, which payments shall
constitute full compensation for excavating, hauling and disposing of the excavated materials.
Excavation for access and overlook roads shall also include all costs for grading and stIDgrade
preparation.

8.l.3 Paragraph 4.1.1.1, lines 1 and 2. Delete "drainage and bypass channels" and insert:
drainage channel, bypass channel, and outlet works channel·

8.2 Page lB-2.

8.l.2 Paragraph 3.2, line 2. Delete "dam borrow areas" and insert: dam, borrow area,

8.l.l Paragraph 3.1, lines 3 and 4. Del·ete "stone protection * * * stripped material" and
insert: stone protection and topsoiling

8. SECTION lB, MEASUREMENT AND PAYMENT.

7.2 At the end of the section delete Figure lA.

7. SECTION lA, GENERAL REQUIREMENTS.

7.1 Page lA-2, paragraph 3.2.1, line L Delete "Figures 1, lA, 2, and 3" and insert:
Figures 1, 2, and 3

1

1
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10.1 Page 3C-1.

Remainder of Embankment

1 per 4,000 Cu. Yd.
1 per 10,000 Cu. Yd.
1 per 10,000 Cu. Yd.

1 per 2,000 Cu. Yd.
1 per 5,000 Cu. Yd.
1 per 5,000 Cu. Yd.

First 15% of Embankment

Zone I
Zone II
Zone III

Mated.?,l

10.3.4 Paragraph 8.2, lines 6, 7, and 8. Delete ''When the moisture * * * rubber-tired roller"
and insert: When the moisture content and the condition of the layer is satisfactory, the lift
shall be compacted by not less than 6 complete passes of the 50-ton rubber-tired roller for
Zone I, not less than 8 complete passes of the 50-ton rubber-tired roller for Zone II, and not
less than 8 complete passes of the 50-Ton rubber-tired roller or the vibratory roller for
Zone III.

10. SECTION 3C, EMBANKMENTS AND FOUNDATION PREPARATION.

10.3 Page 3C-4.

10.3.3 After paragraph 8.1.2 add:

10.3.1 Paragraph 8.1, line 2. Delete "in subsequent paragraphs."

10.2.1 Line 10. Delete "5 feet in height" and insert: 3 feet in height

10.2.2 Line 11. Delete "steeper than 2 vertical" and insp.rt: steeper than 1 vertical

3.5 Moisture and Gradation Testing. Tests shall be performed by the Contractor in the
frequencies specified hereinafter and in such locations to insure that the specified require
ments are being obtained. Test results shall be on approved forms and shall be submitted with
the Contractor Quality Control Report on the work day f Q1lowing the test. Minimum testing
frequency for gradation and moisture content shall be as follows:

8.1.3 Vibratory Rollers. Vibratory rollers shall be towed and have a total static weight of
not less than 20,000 pounds with at least 90% of the weight transmitted to the ground through
a single smooth drum when the roller is standing in a level position hitched to the towing
vehicle. The diameter of the drum shall be between 5 and 5.5 feet and the width between
6 and 7 feet. The frequency of vibration during operation shall be between 1,100 and 1,500
fpm, and the dynamic force shall be not less than 40,000 pounds at 1,400 fpm. The roller shall
be towed at speeds not to exceed 1.5 miles per hour by a crawler tractor with a minimum draw
bar rating of 50 horsepower. The equipment manufacturer shall furnish sufficient data, drawings,
and computations for verification of the above specifications, and the character and efficiency
of this equipment shall be subject to the approval of the Contracting Officer. Vibratory rollers
used for compacting sand and gravel fill and filters shall conform with these requirements with
the exception that they may be either towed or self-propelled.

10.1.1 After paragraph 3.4 add:

10.2 Page 3C-3, paragraph 5.2.2.

10.3.2 At the end of paragraph 8.1 add: The Contractor shall provide pressure gages and
weighing equipment for measurement of tire pressures and loading of the equipment. Gages and
weighing equipment shall be periodically checked and calibrated for accuracy. All tests shall
be made in the presence of a Government inspector in such a manner and at such intervals as
may be directed.
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II. This amendment shall be at.tached to and shall become a part of the specifications.

HUGH G. ROBINSON
Colonel, Corps of Engineers
District Engineer

4 Incls.

1. Rates of Hages
Mod. No. 2

2. Page B-3 (Revised)
3. Page B-6 (Revised)
4. IMgs. 244/2, 35, 49, 50, 51, 52,

55, and 56, all Rev. A

NOTICE: Bidders are required to acknowledge receipt of this amendment on the Bid Form,
in the space provided, or by separate letter or telegram prior to opening of bids.
Failure to acknowledge all amendments may cause rejection of the bid.

Am. 2
ARMY - C. of E. - Los Angeles
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Am. 2

Bnsie
Fring_ S ..""flu Pay""."I"

Hou,l, Edu('Qtlon

Rot•• H&W P.".ioa" Vocotlon an.!/or
Avp'· T,.

•
$ 12.20 .96 3\+.78 1/2%

12.20 .96 3\+.18 1/2\

14.50 ',96 3\+.18 1I2t
14.50 .96 3\+.78 l/2t-
12.60 .60 3\+.70 1/'-\
13.65 .60 3\+.70 1/2l

13.09 6\ 3\+8\ 1/2~

13.34 6\ 3\+8\ 1/2\

13.79 6\ 3.\+8\ 1/2~

14.04 6\ 3\+8\ 1/2t

14.39 6\ 3\+8\ 1/2~

14.64 6\ 3\+8\ 1/2~

15.09 6t 3\+8\ 1/2\
15.34 6\ 3\~8\ 1/2\

11.88 5.25\ 3\+8.35t
12.13 5.25\ 3\+8.35\

12.58 5.25\ 3\+8.35\
12.83 5.25\ 3\+8.35\

13.18 5.25\ 3\+8.35\
13.43 5.25\ 3\+8.35\

13.88 5.25\ 3\+8.35\
14.13 5.25\ 3%+8.35\

..

Chanq'H
~lflctricians (Flaqstaff Area)

Zone A •
Electricians'
Cable Splicers

Zone B
Electrician"
Cable Splicers

Electricians (GallUp Areo-
Northern Apache County).
Electricians
Cable Splicers

Electricians (Globe-Miami
Area).
Zone A
Electricians
Cable Splicerll

Zone B
Electricians
Cable Splicers

Zone C
Electricians
Cable Splicers

Zone D
Electricians
Cable Splicers

Electricians (Yuma Area).
Zone A
Electric ians

.Coble Splicers
Zone B
Electricians
Cable Splice< s

Zone C
Electricians
Cable Splicers

Zone D
Electricians
Cable Splicers

DECTSION NO. AZ77-S058 - Mod. 12
~2 FR 31056 - Juno 17. 1971)

Statewide. Aci~ona

I
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I DACW09-77-B-0031

RIDDING SCHEDULE

I Item Estimated Unit Estimated
No. Description Quantity Unit Price Amount

I
1. DIVERSION AND CONTROL

OF WATER 1 Job L.S.

2. CLEARING AND GRUBBING 1 Job L.S.

I 3. STRIPPING 229,000 Cu. Yd.

4. SCALING

I a. FIRST 100 CU. YD. 100 Cu. Yd.

b. OVER 100 CU. YD. 200 Cu. Yd.

I 5. EXCAVATION, ABUTMENT 64,000 Cu. Yd.

6. EXCAVATION, FOUNDATION 313,000 Cu. Yd.

I 7. EXCAVATION, FOUNDATION
TRENCH 59,000 Cu. Yd.

8. EXCAVATION, CUT OFF

I TREN'CH 146,000 Cu. Yd.

9. EXCAVATION, DENTAL

I~
a. FIRST 100 CU. YD. 100 Cu. Yd.

OVER 100 200b. cu. YD. Cu. Yd.

I 10. EXCAVATION, OUTLET WORKS 6,000 Cu. Yd.

11. EXCAVATION, SPILLWAY 337,000 Cu. Yd.

I 12. EXCAVATION, BY PASS
CHANNEL 160,200 Cu. Yd.

I 13. EXCAVATION, DRAINAGE
CHANNEL 24,000 Cu. Yd.

I
13A. EXCAVATION, OUTLET WORKS

CHANNEL 60,000 Cu. Yd.

14. EXCAVATION, ROADS 36,000 Cu. Yd.

I 15. EXCAVATION, TOE 22,600 Cu. Yd.

I 16. FILL, OUTLET WORKS 3,000 Cu. Yd.

17. FILL, ROADS 134,000 Cu. Yd.

I 18. FILL, MISCELLANEOUS 131,000 Cu. Yd.

I
I B-3 (Revised) Am. 2
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aIDDING SCHEDULE (Continued) DACW09-77-B-0031

Item Estimated Unit Estimated
No. Description Quantity Unit Price Amount--
45. REINFORCED CONCRETE PIPE

108-INCH 170 Lin. Ft.

46. PIPE CULVERT INLET AND
OUTLET STRUCTURES 4 Each

47. AGGREGATE BASE AND
SURFACING 7,700 Cu. Yd.

48. ASPHALT CONCRETE
PAVEMENT 3,750 Ton

49. TRAFFIC CONTROL DEVICES 1 Job L.S.

50. GUARD RAIL 110 Lin. Ft.

51. WATER SURFACE
RECORDING FACILITY 1 Job L.S.

52. INSTRUMENTATION 1 Job L.S.

53. OVERLOOK STRUCTURE
AND VIEW POINT SLAB 1 Job L.S.

54 • . OVERLOOK RESTROOM 1 Job L.S.

55. LANDSCAPE FILL 19,000 Cu. Yd.

56. PLANTING 1 Job L.S.

57. SEEDING .28 Acre

58. PROJECT SIGN 1 Job L.S.

59. TOPSOILING 21,000 Cu. Yd.

TOTAL AMOUNT . $

NOTE: AJ!l:xtensions of the unit prices lihown will be subject to verification by the Government. In case
of variation betwe~n the unit prioe and the extension, the unit price will be considered to be the
bid.

If a bid or modification to a bid based on unit prices is submitted which provides for a lump sum
adjustment to the total estimated cost, the application of the lump sum adjustment to each unit
price in the bidding schedule must be stated. If it is not stated, the bidder agrees that the lump
sum adjustment shall be applied on a pro rata basis to every unit price in the bidding schedule.

Amounts and prices shall be indicated in either figures or words, not both.

Bids shall be submitted on all items of the Bidding Schedule.

B-6 (Revised)
Am. 2
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Reference: DACW09-77-B~0031-0004

Bid Opening Date: 30 August 1977

U. S. ARMY ENGINEER DISTRICT, LOS ANGELES
P. O. Box 2711

Los Angeles, california 90053

19 August 1977

AMENDMENT NO.4.

1. Specifications, Reference No. DACW09-77"'-B-0031, covering "Cave Buttes Dam, Phoenix, Arizona,"
are modified as follows:

22. PART I, SPECIAl. PROVISIONS.

22.1 Page S"'-1. After paragraph 1.1 add :

1.2 Overlook Facilities. The Cons truction of the Overlook Structure •.Res troom. Viewpoint slab.

footpaths, road and parking·area shall be completed prior to 30 June 1978.

1.3 Access Road. Access road improvement betweenSta.90+10.15 and Sta. 22+58.65 shall not
begin prior to1 April 1978.

23. SECTION lA, GENERAL REQUIREMENTS.

23.1 Page 1A-3. After paragraph 10.6.1 add:

10.6.2 Gravel Pit Operations. A commercial gravel pit located downstream of the dam embankment
approximately 1/2 mile north of Borrow Area No. 6 will be in operation during the entire constr
uction period. The Contractor shall not interfere with the gravel pit operations and, where
required, use of access roads shall be closely coordinated. The Contractor shall provide
flagmen at locations where control of traffic will be required.

24. SECTION 1B, MEASUREMENT AND PAYMENT •

24.1 Page 1B-1, paragraph 2. At the end of the paragraph add: Payment wi11.not include
salvaging and replanting cacti which cost is included in the contract price for planting.

25. SECTION 2B, CLEARING AND GRUBBING.

25.1 Page 2B-L At the end of paragraph 1.1 add: Except for those cact! which have been
tagged for salvaging, all other cacti in the area to be cleared and grubbed shall be included
in the clearing and grubbing operations.

26. SECTION 3C, EMBANKMENT AND FOUNDATION PREPARATION.

26.1 Page 3C-2, paragraph 5.1, lines 9 and 10. Delete "6-inch layers * ** embankment fill
material" and insert: 4-inch layers and compacted with power tampers or other app.roved methods
to a density of at least 90% maximum density for Zone III material and 95% of maximum density
for Zone I and II material. Determination of density shall be in accordance with section:
FILLS AND SUBGRADE PREPARATION.

26.2 Page 3C-3, paragraph 7.1, line 1. Delete "in the borrow areas" and insert: at the· source

27. SECTION lOB, TREES, SHRUBS, ANn CACTI.

27.1 Page 10B-3. At the end of paragraph 7.1.7 add: The Contractor shall certify that each
cactus is in a growing, healthy condition prior to salvaging.

Am. 4

-1-



Am. 4
ARMY - C. of E. - Los Angeles

HUGH G. ROBINSON
Colonel, Corps of Engineers
District Engineer

-2-

Bidders are required to acknowledge receipt of this amendment on the Bid Form,
in the space provided. or by separate letter or telegram prior to opening of bids.
Failure to acknowledge all amendments may cause rejection of the bid. '

II. This amendment shall be attached to and shall become a part of the specifications.

1
1
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1 NOTICE:

I
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Reference: DACW09-77-B-003l-0003

Bid Opening Date: 30 August 1977

U. S. ARMY ENGINEER DISTRICT, LOS ANGELES
P. O. Box 2711

Los Angeles, California 90053

18 August 1977

AMENDMENT NO. 3

I. Specifications, Reference No. DACW09-77-B-003l, covering "Cave Buttes Dam, Phoenix, Arizona,"
and the drawings are modified as follows:

11. BID FORM. Delete Page B-3 (Revised) and insert the inclosed Page B-3 (Revised 8/18/77).

12. PART I, SPECIAL PROVISIONS.

12.1 Pages S-l and S-2, paragraph 3.1. Insert "Revision A" after the following drawing numbers:

244/4
244/62

12.2 Page S-lO. Delete paragraph 12.

12.3 Page S-12. After paragraph 18 add:
19. PAYMENT FOR MOBILIZATION AND PREPARATORY WORK, PAYMENT ITEM NO. lA. (1965 JAN),

(a) Payments will be made under this contract on the actual expenditures made by the
Contractor for mobilization and preparatory work under payment Item No. lA, as follows: The
Contractor may submit to the r~ntracting Officer certified accounts of the actual payments made
by him for construction plant exceeding $10,000 in value per unit, as appraised by the
Contracting Officer at the site of the work, acquired for.the execution of the work; for the
transportation of all plant and equipment to the site; for material purchased for the prose
cution of the contract, but not to be incorporated in the work; for construction of camps,
access roads or railroads, trailer courts, mess halls, dormitories or living quarters, field
headquarters facilities and construction yards, and for personal services and hire of plant on
work preparatory to c01lDDencing actual work on the construction items for which payment is pro
vided under the terms of the contract. Accounts so submitted must be accompanied by certificate
of the Contractor, supported by receipted bills or certified copies of payrolls and freight
bills, showing that he has acquired said construction plant and material free from all encum
brances and agreement that it will not be removed from the site and that structures and facili
ties prepared or erected for the prosecution of the contract work will be maintained and not
dismantled prior to the completion and acceptance of the entire work without the written
permission of the Contracting Officer. If the.Contracting Officer finds that said construction
plant, material, equipment and the mobilization and preparatory work performed are suitable and
necessary to the efficient prosecution of the contract and that the said preparatory work has
been done with proper economy and efficiency, payment, less the prescribed retained percentage,
will be made therefor to the Contractor. Payment for construction plant, material and structures
and facilities prepared or erected for prosecution of the contract work shall not exceed the
cost thereof to the Contractor less the estimated value upon the completion of the contract as
determined by the Contracting Officer. In no event shall such payment exceed 100% of the cost
to the Contractor of any such items which have no appreciable salvage value and 75% of the cost
to the Contractor of such items which have an appreciable salvage value. No payment will be
made in reimbursement of the premium paid on the performance bond or payment·bond. The findings
of the Contracting Officer as to the suitability and value of the construction plant, equipment,
materials, structures or facilities shall not be subject to appeal.

(b) Payments for mobilization and preparatory work will be made in accordance with (a)
above, and such payments will be deducted from the contract price for Item No. IA '~bilization

and Preparatory Work" until the total amount thus charged to this item reduces this item to zero,
after which no further payments will be made under this item. If the total of such payments
made does not reduce this item to zero, the balance will be paid to the Contractor in the final
payment under the contract. The retained percentage will be paid in a~cordance with the clause
of this contract entitled "Payments to Contractor."

Am. 3
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Should the contract be terminated as provided in paragraph "Funds Available for Payments"
because of the failure of Congress to provide additional funds for its completion, the Contractor
may be permitted to remove plant and material on which payments for preparatory work have been
made subject to an equitable deduction from the amounts due the Contractor to reimburse the
United States for the unabsorbed value of such plant and material. (1965 APR OCE)

13. SECTION lA, GENERAL REQUIREMENTS.

13.1 Page lA-3.

13.1.1 After paragraph 10.5.4 add:

10.5.5 Cave Creek Road Detour. The Contractor shall notify the Contracting Officer and the
Maricopa County Flood Control District not less than 30 days in advance of the date the detour
will be required. The construction of the detour will require not more than 10 calendar days.
The Maricopa Flood Control District shall be notified through:

Chief Engineer and General Manager
3335 West Durango Street
Phoenix, Arizona 85009

Telephone (602) 262-1501

10.5.6 Relocation of Telephone Cable. The telephone cable in the vicinity of Cave Creek Road
and Dike No. 2 will be temporarily and permanently relocated by others. The Contractor shall
notify the Contracting Officer and the Mountain Bell Telephone Company in writing not less than
30 days in advance of the date the relocation will be required. The Contractor shall allow a
period of 30 days for the temporary relocation of the cable and 10 days for the permanent
relocation of the cable. The Mountain Bell Telephone Company shall be notified through the
following representative:

Mr. Bob Daniels
4425 West Olive Avenue
Glendale, Arizona 85302

Telephone 602 973-7415

Am. 3
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13.2 Page lA-5.

13.2.1 After paragraph 15.4 add:

16. AVAILABILITY OF WATER. Existing wells located within the reservoir area are not available
for use. These wells will be plugged and capped by others during construction. The Consolidated
Water Company has commercial facilities located approximately 7.5 miles from the project site.
The person to contact concerning availability of water from this source is Mr. Richard Stewart,
Consolidated Water Company, 2837 West Rosegarden Lane, Phoenix, Arizona 85027, Telephone 602
942-9150.

14. SECTION lD, ENVIRONMENT PROTECTION.

14.1 Page lD-3.

14.1.1 Paragraph 12.1, line 3. Delete "over the borrow area No.3" and insert: over all of
the borrow areas upon completion of their usage.

14.1.2 At the end of paragraph 12.1 add: Material to be shredded shall include roots of a size
larger than .2 inches and material from clearing operations meeting the size requirements specified
herein.

15. SECTION 3A, EXCAVATION.

15.1 Page 3A-l, paragraph 1.4, line 11. Delete "replaced with appropriate material" and
insert: replaced with concrete

15.2 Page 3A-2.

15.2.1 Delete paragraph 1.5.1 and insert:

1.5.1 Excess Stone. Excess stone from Borrow Area No.5 larger than 6 inches in size shall
be disposed of in the streambed downstream of the toe of the dam embanlanent as directed. Excess
stone from Borrow Area No. 6 larger than 6 inches in size shall be disposed of adjacent to
Borrow Area No. 6 as directed.

15.2.2 Paragraph 9, line 2. Delete "from t e outlet works" and insert: from the outlet works

15.2.3 Paragraph 12, line 8. Delete "specified 5n section" and insert: specified in section

16. SECTION 3B, FILLS AND SUBGRADE PREPARATION.

16.1 Page 3B-2.

16.1.1 Paragraph 3.3, line 3. Delete "for Zone III" and insert: for Zone II or Zone III
material, as applicable, and

17. SECTION 3C, EMBANKMENTS AND FOUNDATION PREPARATION.

17.1 Page 3C-2, paragraph 5.2.1, line 1. Delete 11All bedrock surfaces" and insert: Where
indicated, bedrock surfaces

17.2 Page 3C-3, paragraph 6.7, 'line 12., Delete "greater than 6 inches" and insert: greater
than 9 inches

18. SECTION 4J, DRILLING AND GROUTING.

18.1 Page 4J-l, paragraph 2.1, line 2. Delete "the spillway crest, the outlet works and
Dike I" and insert: the outlet works, and Dikes No. 1 and No. 2

19. SECTION 5D, STONE PROTECTION.

19.1 Page 5D-3, paragraph 2.5.3, line 1. Delete "between 4 and 12 inches" and insert: between
3 and 12 inches

Am. 3
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Am. 3

-4-

21. DRAWINGS.

10 pounds
5 pounds
5 pounds
3 IX>unds
4 pounds
5 pounds
5 pounds
1 pound

10 pounds

Pounds of Pure Live Seed Per AcreSeed Kind

Atriplex glauca
Atriplex semibaccata
Cassia couvsii
Cercidium microphyllum
Dianthus bedfordi
Encelia farinosa
Eschscholtzia californica
Nicotiana glauca
Plantago insulavis

20.5 Page 10A-4. Delete paragraphs 8, 9, and 10.

20.5.1 Paragraph 11, lines 3 and 4. Delete "Immediately after seeding * * * maintain complete
growth.

20.3 Page 10A-3.

20.3.4 Delete paragraph 7.1 and insert:

21.1.1 Note 1, line 2. Delete "Spillway Sill" and insert: Dike No.1

21.1 Drawing, File No. 244/9. GENERAL NOTES.

5. PREPARATION OF SURFACE. The surface shall be cleared of trash and debris and other materials
that might hinder the work or subsequent maintenance.

20.3.2 Delete paragraphs 5. 5.1, 5.2, 5.3, and 5.4 and insert:

20.3.3 Delete paragraphs 6. 6.1, and 6.2.

20.3.1 Paragraph 4.2, line 2. Delete "slurry of prepared wood pulp" and insert: slurry of
wood cellulose fiber mulch.

21.1.2 After note 10 add:

21.3 Drawing, File"No. 244/53, Section C-C. Add US x 4'-0" diagonal reinforcement at each top
corner of 4'-8" x 3'-6" opening. Diagonal reinforcement shall have a minimum cover of 3 inches.

20.4 Pages 10A-3 and 10A-4. Delete paragraph 7.2 and insert:

7.2 Native-Grass< Seeding shall be accomplished with hydraulic seeders. Sowing rates shall be
adjusted to provide pure live seed of designated species in the following amounts:

11. Grout Holes on the right abutment of Dike No. 2 between Sta. 51+00 and Sta. 53+00 shall be
drilled at angles perpendicular to the rock surface.

7.1 General. Seed shall be sown between dates of 15 September and 15 March unless otherwise
directed in writing. When delays in operations extend the work beyond the most favorable
planting season for species designated or when conditions are such by reason of drought,high
winds excessive moisture, or other factors that satisfactory results are not likely to be
obtained, work shall be halted as directed and resumed only when conditions are favorable or
when approved alternate or corrective measures and procedures have been effected.

21.2 Drawing, File No. 244/36. Elevation E-E. Delete "Chan Sta. 54+00" and insert:
Chan. Sta. 54+20
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21.4.2 Section B-B.

21.5.1 TURNAROUND AND PARKING AREA AT RECORDER HOUSE.

21.4.1 Elevation A-A. To the elevation add the following note:

After "INSTALL DOUBLE DRIVE GATES"

Am. 3
ARMY - C. of E. - Los Angeles

-5-

Rev. A., PLAN, STA. 106+75.

Delete the dimension of the Recorder House "4'" Dimension andRecorder House.
4.67'

Drawing, File No. 244/62
FOR DETAILS SEE SHT. 57

Necessity~
Verified

/

21. 9.2 CACTUS, STAKING DETAIL (2 DETAILS) Delete "D.G. backfill" and insert: soil backfill

2 Inc1s.
1. Page B-3 (Rev.) 8/18/77)
2. Dwgs. 244/4 and 244/ 62

both Rev. A

NOTE: Cactus plants to be salvaged will be tagged by the Contracting
Officer. Approximately 6 Barrel plants and 6 Saguara plants will
be tagged.

NOTE: Install contraction joints in retaining wall and footing at locations
20'-0". Left of <t.lntake Tower and 22'-0" right of lk. Intake Tower.

HUGH G. ROBINSON
Colonel, Corps of Engineers
District Engineer

NOTICE: Bidders are required to acknowledge receipt of this amendment on the Bid Form,
in the space provided, or by separate letter or telegram prior to opening of bids.
Failure to acknowledge all amendments may cause rejection of the bid.

II. This amendment shall be attached to and shall become a part of the specifications.

21.9.1 SHRUB AND CACTUS SCHEDULE. Delete the Note below the schedule and insert:

21. 8 Drawing, File No. 244/69.

21.8.1 Ii. PROFILE. At Sta. 120+30.46 delete "Invert EL. 1624.73" and insert: Invert EL 1625.49

21. 9 .Drawing, File No. 244/76.

21.8.2 TYPICAL SECTION. Delete 'A.C. Pavement on 4'" and insert: A.C. Pavement on 4" or 5"

21.6
add:

21.5.1.1 Delete centerline of turnaround Station "Sta. 31+70" and insert: Sta. 31+70.67

21.5.1.2
insert:

21.7 Drawing, File No. 244/64. TYPICAL LOOP ROAD SECTION. Below the section title delete
"Sta. 158+09.76 to Sta. 161+50 and Sta. 162+47 to Sta. 168+78.58" and insert: Sta. 158+09.76
to Sta. 161+29.38 and Sta. 162+67 to Sta. 168+78.58.

21.5 Drawing, File No. 244/57.

21. 4.2.1 Note, line 3. Delete "ON SHT. 54" and insert: On SHT 53

21.4.3 Section E-E in lower right hand corner of sheet. Delete title of section "SECTION E-E"
and insert: SECTION A-A. Change section designation in SECTION B-B to agree with the new
section designation.

21.4 Drawing, F~le No. 244/54.
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26 July 1977

DAew09~77-B-0031

DAft

.,AIITII"" GIl A/IIIlCY

.leN
I-I

Detcription of work

'lbe work consists of construction of dam, dikes, spillway, outlet works, intake
tower and appurtenant work, complete.

aIId at' that time P\lbU~!y opened.
lnfotl!lltion tec..-dinl biddinl mate"-., bid· cuarantee, and, bonda
BID BONDS. Each bid~r IhaIl submit with Ius bid a Bid Bond (Standard Form 24) with aood and aumc.at ..letyouwetils
~ceptable to the Government. or otherlllCurity as provided in puIgraph 4 of Instructions to Bidden(StaneIud Form 22) ill the
form of 20% of the bid price or S3,000,000, whichever is Ie_r The bid bond penalty may be exple_ In term. of a perceatqe
of the bid price or may be expressed in doUar. andcentL .

PERFORMANCE AND PAYMENT BONDS Within 5daya aCter the proscribed forms are pleaented to the bkJcler to whom
award is made for signature, a written contract on the form Plescribed by the specifications shall he exoc:utH and two bonds,
each with good and suff1cient surety or sureties acceptable to the Government, fwnished; namely a performance boIId (Standard
Form 25) and a payment bond (Standard Form 2S·A). The penal sums of such bonds wiD be as foUoYA.

(a) Performance Bond. The penal sum of the performance bond shaD equal 100% of the contract price.

(b) Payment Bond.

(1) When the contract price is S1,000,000 or leas. the penal sum wiD be 50% or the contract prlCO

(2) When the contract price is in excess of $1,000,000. but not more than $5.000.000 the penal tum shall be 40'1 of
the contract price.

(3) When the contract prICe is more than $5.000.000. the penal sum shaD be 12,500.000.

Any bonds furnished wiD be furnished by the Contractor to the Government prior to commencement ofcontnet performance.

Iealecl bid. in duplicate r<w the work detIcr'lbed henlra. be Meeived watU.
1 p.m. local tille at the place ot bid openins. 25 August 1977,

at Room 1030 (South ToWer), 2721 NorthCentral Avenue, Phoenix, Arizona 85004,

LIBRARY

.IIVITATIIII FII IllS
(CONSTRUCTION CONTRACT)

CAVE BUTTES DAM
PHOENIX
ARIZONA

u. S. ARMY 'IJGIIDR DISTRICT, LOS AlGELIS

STANDARD F~M 20
JANUARY 1961 EDITION
GENERAL SERVICES ADMINISTRATION
FED PROC. REG. (41 CFRII-16.401
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4/1/77

RnAP l'HEFOLLOWING IN CONJUNctION" WITH< INSll}~lJCT:IQNS" TO,QI~El;ER:SHil:Ji,S. Sl'AND~RJli
F()RM22);

I. 'PLANT,.AND EQUIPMENT. Each. biddershall, upon teq;l.l~st'oftije Ct>lttr~ctiQ'g'<\l,ff:werfj"furnish a l~tof the"
plaJttavailal)ftHo the hi-dderand proposed for USe <.lnthe work;

2. ,MopiFICATIONS RRtOR1'O' DATE SET: FOR OPENING ,BIE>S\ ,"The ngnt;isteserv.a,: astbeinter,est;o£ th~"
G0V'etnment may require, to revise or amend tliespecificatiopsor dtawin~,oJ:'botll'priqt tOittie::dateseHt>tQ~inf:'
bidS'i-Such revisions,and amenamenls, if any; will beannounce-a'hy;'an'amendment oriamendJttents' to,th~,I'J):y,i;tatipn\i "
forBids; If the revisions 'and amendments,'areofanature,whichn~qlliresmaterialcha~s;in{,q\Jantities:or,prilles;bi4';-'
orbbth, the date 'set fOr opening bids may be 'postponed hy, SAAh number of days as, in t,he!!opinionof' the:Qis~ric~>,',
Engineer wiUenable biddets'to revise their bids. In such,cases,theamt.Hldnlt~ntwiilincludean:announcemtmt (:iIfth"
new;date for opening J)idSl' ' ,

3.;,BIDDER-Sare' requiroo,to'acknowledge receiptofaWamendments 'to thisd:nvitationiomtmf,~d;Fol'Jlll~Stanliar4i:'"
Fot~ 21) in the space prqvided, orby'se,parateletteror telegt'.aJ11.}lriortooPetl.in.g,otl'.'id$,.J5aijuretO.i,a£lmowled_'·
all'amendments maycauSl!i!the'rejection of the bid;

4. , NOTiCE REGARDmdBllY. AM1t~lCA:N ACT(1970S~}; "The;.\.liY;Amel'icanAct,;(AltJ.~lC.l.Qlht,O.~;:
gel\erally requires that only domestic construction materialbe usedin,the P,edi:>rillanaeOf·t!lil·contrac,tr,E.x'Ceptw."
from the Buy A,mericalf Act shall be permWted, only in<t~"case()fnona¥aitabi!ity,:Qf/.d'li)1nes!'iciconstmctiQII;
marerials. A bid,or proppsal offering' nondomestic ,construction ,., mat'er,jal\ wilknot' be,aCCl;:P1ftd;. unless' specifioally; •
app'roved by the',Governiml.nt. When, a bidder or offerorpI'oplils.es,tofUil'niS'l1I'lQndf>tne$til>,oo1t1ltI\\lction.m~ria"hi$,'
bid, or proposal must s~Aorth an itemization of the quantity, unit',p.rice, andintenlhld;)u~()feach;item,;()f,sucllt

nondomesticconstructioil matenal. ,When offeringhondomesticconstrlictionmat~ial;,pu1"suant to thispal'agraPll;
bids or proposals, may also offer, at 'stated prices, anyavailable"comparab1e d.omestic cQnstI\\lctionmaterial,so,as. to
avoid the possibility that failure' ofa nondomestic 'construction material to be ,acceptablel.un<:terethisparagraphwHl:
cause rejection of theentite ,bid;

5., AVAILABILITY OF 'SPECIFICATIONS, STANPARDSANt}DESCRilrillON,S" {1977JAN}Specificatio,nll,
standards ,and descriptions cited in this solicitation areavailableias,inm¢atedbelow:'

5.1 unclassified, Fedet'llt Milita.~~nd.OtherSpeci;ficationsana,Standa'tds.(:Exclll€U~eommerci~~,an4dlata,ltem
Descriptions, Submit required on Dn Form 1425(SpecificationsandStandaff:lsRequisition~to:·

,Commanding Officer .
U.S.·Nava'lPriblicationsamfF'Orms Center
580T Tabor Avenlle
Philadelphia, Pa. 19120

The Department of DefenseeJndexofDatlf ltemtlesCriptions(TD~j)maY>beord¢redont.h~'1}DFcnm,)142~.The
Department of Defense Index ofSpecificationsaJjd'Standards,(DOmSS)ma)"be. purchasedfrQmtheSuperintende,nt
ofDocuments, U.S. Government Printing Office, Wasbin~ton, D,C., 2040Q. When requesting a sp,6cificationQr
standard, the request shalljndicate the title; number, date and anyap;plicableamendment thereto by, nllmberan.(1
date. When reqpesting. adataitemd.escription, the request shallcite4he,appItcabledata item number set forthjn tije .
soliCitation. When PDForrtl1425 is' not, available; the reql1estmaY'be submitted inletterfol1mIgi"ing:the Same".·
informationaslisfed above. ". and the solicitation or contract nUmber involved. 'SUch,.requestsmay·alsobemad.et:othe}
activity by Telex No. 834295, Western Union No. 710-670.1685, or telephone (area code,215;.697-332I)incase of
urgency. '
5.2 Commercial Specifications, Standards, and Descriptions. These,specifications,s,tandards and descriptions are
not available from Government sources, Theymay<be obtained from thepwblishers;

6. AYAIL,A8J,LI1'YP0R EXAMINATIONOPSPECIFICATIQNS, STANDARDS, DRAWINGS, AND OTHER
PER1'lNENT DOCUMENTS.. The ·specifications,stand.ards, drawings, and other pertinent doc\l1Rents,cited in this
soliCitation may beexaminedatthe·,followinglocation:

ms. Ar,tnyEngineer DiStrict; Los Angeles
300 No. Los Angeles Street
Los Angeles, California 90053

7. . In addition to the immediate site of construction, t~eDepartment,of Labor has statedtbat the. Davis.,BaconAet
applies to. Conttactor!s operations connected with ,temporary facilities located,offthe immediate site of constructiW\.
such as batch plants, sand pits, rock quarries and similar operations which: have been setupexclusiyely to fllmi$h
materialsJor the, .. contract.. Therefore,employees""telatedto these temporary. facilities are consideredon-site
employees, and the Contractor shall maintain complete records asset out in the LaborStandardsProvisionsoftbe
contract.

8. The GovernmentJurther reserves thenght to make award of any or allschedules.ofany bid;unlessthe'bidd¢r
qualifies such bid by specific limitation; also to make award to the bidder whoseaggregatebid,on 'any combination
ofbid schedules i~ low. For the purpose of this Invitation for Bids, the word "item" as,used in paragraph 10(c)mf
Standard Form 22. shall be considered to mean "schedule."
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Read the following in conjunction with instructions to bidders (U.S. Standard Form 22.)

9. DRAWINGS. Sets of drawings, half-size, and of specifications will be furnished upon receipt of payment of
$7.90 per set. If individual plan sheets are requested, they will be furnished at the rate of $0.10 for half-size, for
each sheet requested, but with a minimum charge of $1.00. The maximum charge shall not exceed the charge for a
full set of plans. No refund of the payment for drawings will be made and the drawings need not be returned to the
District Engineer. Additional copies of the specifications alone will be furnished an applicant at the rate of $1.00 per
copy. Payments will be made by cash, check or money order and delivered to the U. S. Army Engineer District, Los
Angeles, 300 North Los Angeles Street, Los Angeles, California. Checks and money orders should be made payable
to "Treasurer of the United States."

10. HAND CARRIED BIDS. Hand carried bids shall be deposited in Room 1030, (South Tower), 2721 North
Central Avenue, Phoenix, Arizona, prior to the time and date set for opening of bids or bids may be delivered to
Room 1030 immediately prior to bid opening time.

11. TELEGRAPHIC MODIFICATlONS TO BIDS should be addressed to:

u. S. Army Engineer District, Los Angeles
Resident Office
2721 North Central Avenue
Phoenix, Arizona 85004

12. NOTE THE AFFIRMATlVE ACTION REQUIREMENT OF THE EQUAL OPPORTUNITY CLAUSE WHICH
MAY APPLY TO THE CONTRACT RESULTING FROM THIS SOLICITATION.

13. NOTE THE CERTIFICATION OF KONSEGREGATED FACILITIES IN THIS SOLICITATION. Bidders,
offerors and applicants are cautioned to note the "Certification of Non-Segregated Facilities" in the solicitation.
Failure of a bidder or offeror to agree to the certification will render his bid or offer nonresponsive to the terms of
solicitations involving awards of contracts exceeding $10,000 which are not exempt from the provisions of the Equal
Opportunity clause. (1975 OCT)

14. ADDITIONAL INFORMATION pertaining to these plans and specifications may be obtained by writing or
calling (collect calls not accepted) U. S. Army Engineer District, Los Angeles, Attn: Mr. R. A. Hightower, P. O. Box
2711, Los Angeles, California 90053. Telephone 213 688-5493.

15. Deleted.

16. PRE-AWARD SURVEY.

16.1 As part of the pre-award survey, the low bidders will be required to, within 48 hours after bid opening,
submit a detailed list of all equipment to be used on the work, including earth moving, materials handling, concrete
batching, hauling, paving, and all associated equipment, with supporting evidence of its availability, as well as written
assurance said equipment is to be committed to this project alone. Release of any equipment from the project to any
other work is subject to the approval of the Contracting Officer.

16.2 Failure to provide timely and satisfactory information data required for the pre-award survey may cause
rej ection ofthe bid.

17. ARITHMETIC DISCREPANCIES.

(a) For the purpose of initial evaluation of bids, the following will be utilized in resolving arithmetic
discrepancies found on the face of the bidding schedule as submitted by bidders:

(l) Obviously misplaced decimal points will be corrected;

(2) In case of discrepancy between unit price and extended price, the unit price will govern;

(3) Apparenterrors in extension of unit prices will be corrected; and

(4) Apparent errors in addition of lump-sum and extended prices will be corrected.

(b) For the purposes of bid evaluation, the Government will proceed on the assumption that the bidder
intends his bid to be evaluated on the basis of the unit prices, extensions, and totals arrived at by resolution of
arithmetic discrepancies as provided above and the bid will be so reflected on the abstract of bids.

1-3



18. SITE INSPECTION. A conducted tour of the site will be made on 11 and 16 August 1977, at 10 :OOa.m;
Those wishing to attend the tour should notify the ProjectEngineer,MLVerleCoxby telepl).oneat (602)261-3851,
at;least24hours prior to the time scheduled. Bidders should· furnish their own transportation and point of assemb1¥
will be at the intersection of Deer Valley Drive .and Cave Creek Road, Phoenix, Arizona.

19. MINIMUM ACCERTANCE PERIOD (.1975. MAR). Bids allowing less than the nuruberofcalendardays
specified in the "Bid" portion of SF 19 (or on the reverse of SF 21 as applicable) for acceptaace by·theGovernmerit
will be rejected as nonresponsive.

20:. PREcAWARDON:SlTEEQUALOPPORTUNITYCOMPLfANCEREVIEW(1970 AUG); In accordance with
H{.gulationsof the Office of Federal Contract Compliance, 41 CPR 60il, e·ffective I July 1968, ana.w,ardintn~
amount of $1 ,000,000 or more will not be made under this solicitation unless the bidder and each of his known
first-tier subcontraetors(.to whom he intends toaward:·asubcontract of $1,000,00001' more) are found, on the basis
of a compliance review, to be able to comply with theprovisi()ns .of the Equal Opportunity clause of this
solicitation.

21.. EARTHWORK CR€lSSSECTION AND TABULA'1?ION SHEET-Swill be furnishedupoIl-\receipt of payment of
$1>5.00 per set. Payments will be made by cash, check, or money order and delivered to the U.S. Army Engineer
District, Los Angeles, 300 North Los Angeles Street, Los Angeles, California.Checks and money orders should be
made payable to the "Treasurer of the United States."

* * * * *
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.. (Arizona Plan)

.. (2 Dec 75)

The acceptable ranges of minority manpower utilization, expressed in percentage terms, are as follows:

NOTICE OF REQUIREMENT FOR AFFIRMATIVE ACTION
TO ENSURE EQUAL EMPLOYMENT OPPORTUNITY

5.0% - 10.0%
10.0% - 15.0%
15.0% - 20.0%
20.0% - 25.0%
25.0% - 30.0%

Until J 1/30/71
From 12/1/71 Until 11/30/72
From 12/1/72 Until 11/30/73
From 12/1/73 Until 11/30/74
From 12/1/74 Until 11/30/76

1-5

All Construction Trades to be used in
the performance of the contract

In the event that under a contract which is subject to these Bid Conditions any work is performed in a year later
than the latest year for which acceptable ranges of minority manpower utilization have been determined herein, the
ranges for 1974-1976 shall be applicable to such work.

BIDDER'S MINORITY MANPOWER UTILIZATION GOALS
(Percentage of Total Manhours)

TRADE

The Bidder shall, within 5 days after a' request therefor by the Contracting Officer or his duly authorized
representative, submit the following information:

(a) A list of the construction trades he intends to use, either directly or through subcontractors at any tier,
in the performance of the work covered by this solicitation; and

(b) A list of all current construction work or contracts to which he is a party in any capacity in the covered
area.

The Bidder's attention is called to the "EQUAL OPPORTUNITY" and "LOCAL AFFIRMATIVE ACTION
PLAN" clauses of the contract.

As used in this NOTICE and the contract to result from this solicitation:
(a) "the covered area" means the area of jurisdiction of the Tucson and Phoenix Building and Construction

Trades Council.
(b) "Director, OFCC" means the Director, Office of Federal Contract Compliance, United States Department

of Labor, or any person to whom he delegates authority; and
(c) "minority" means Negro, Spanish-sumamed American, Oriental, and American Indian, and includes both

men and women.
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(CONSTRUCTION CONTRACT)

INSTRUCTIONS TO BIDDERS

STANDARD FORM 22
OCTOBER 1969 EDITION

GENERAL SERVICES ADMINISTRATION
FED. PROC. REG. (41 CFR) 1-16.401

(b) The bid form may provide foro submission of a
price or prices for one or more items, which may be
lump sum bids, alternate prices, scheduled items result
ing in a bid on a unit of construction or a combination
thereof, etc. Where the bid form explicitly requires that
the bidder bid on all items, failure to do so will dis
qualify the bid. When submission of a price on all items
is not required, bidders should insert the words "no bid"
in the space provided for any item on which no price is
submitted.

(c) Unless called for, alternate bids will not be
considered.

(d) Modifications of bids already submitted will be
considered if received at the office designated in the invi
tation for bids by the time set for opening of bids. Tele
graphic modifications will be considered, but should not
reveal the amount of the original or revised bid.

5. Preparation of Bids. (a) Bids shall be submitted
on the forms furnished, or copies thereof, and must be
manually signed. If erasures or other changes appear
on the forms, each erasure or change -must be initialed
by the person signing the bid. Unless specifically au
thorized in the invitation for bids, telegraphic bids will
not be considered.

tain bonds or notes of the United States. Bid guarantees,
other than bid bonds, will be returned (a) to unsuccess
ful bidders as soon as practicable after the opening of
bids, and (b) to the successful bidder upon .execution
of such further contractual documents and bonds as may
he required by the bid as accepted.

If the successful btdder, upon acceptance of his bid by
the Government within the period specified therein for
acceptance (sixty days if no period is specified) fails to
execute such further contractual documents, if any, and
give such bond(s) as may be required by the terms of
the bid as accepted within the time specified (ten days
if no period is specified) after receipt of the forms by
him, his contrQct may be terminated for default. In such
event he shall be liable for any cost of procuring the work
which exceeds the amount of his bid. and the bid guaran
tee shaH he available toward offsetting such difference.

22·1015

3. Bidder's Qualifications. Before a bid is consid
ered for award, the bidder may be requested by the Gov
ernment to submit a statement regarding his previous ex
perience in performing comparable work, his business
and technical organization, financial resources, and plant
available to be used in performing the work.

4. Bid Guarantee. Where a bid guarantee is required
by the invitation for bids, failure to furnish a bid guar
antee in the proper form and amount, by the time set for
opening of bids, may be cause for rejection of the bid.

A bid guarantee shall be in the form of a firm com·
mitment, such as a bid bond, postal money o~der, -certified
check, cashier's check, irrev<?cable letter of credit or, in
accordance with Treasury Department regulations, cer-

2. Conditions Affecting the Work. Bidders should
visit the site and take such other steps as may be rea·
sonably necessary to ascertain the nature and locatIOn of
the work, and the general and local conditIons which
can affect the work or the cost thereof. Failure to do
so will not relieve bidders from responsibility for esti
mating properly the difficulty or cost of successfully
performing the work. The Government will assume no
responsibility for any understanding or representations
concerning conditions made by any of its officers or
agents prior to the execution of the contract, unless
included in the invitation for bids, the specifications, or
related documents.

1. Explanations to Bidders. Any explanation de
sired by a bidder regarding the meaning or interpretation
of the invitation for bids, drawings, specifications, etc.,
must be requested in writing and with sufficient time al
lowed for a reply to reach bidders before the submission
of their bids. Any interpretation made will be in the
form of an amendment of the invitation for bids, draw
ings, specifications, etc., and will be furnished to all pros
pective bidders. Its receipt by the bidder must be
acknowledged in the space provided on the Bid Form
(Standard Form 21) or by letter or telegram received be
fore the time set for opening of bids. Oral explanations
or instructions given before the awar·d of the contract will
not be binding.
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6. Submission of Bids. Bids must be sealed, :tnarked,
and addressed as directed in the invitation for bids.
Failure to do so may result in a premature opening of,
or a failure to open, such bid.

~ U. S. GOVERNMENT "RINTING O....ICE: 1871_4Z3-B u e

7. LATE BIDS, MODIFICATIONS OF ,BIDS OR
WITHDRAWAL OF BIDS (1977 APR)

(a) Any bid received at the office designated in the
solicitation after the exact time specified for receipt will
not be considered unless it is received before award is
made and either:

(i) it was sent by registered or certified mail not
later than the fifth calendar day prior to the date
specified for receipt of bids (e.g., a bid submitted in
response to a solicitation re'11tiring receipt of bids by the
20th of the month must have been mailed by the 15th
or earlier); or,

(ii) it was sent by mail (or telegram if authorized)
and it is determined by the Government that the late
receipt was due solely to mishandling by the
Government after receipt at the Government
installation.

(b) Any modification or withdrawal of bid is subject
to the same conditions as in (a) above. A bid may also be
withdrawn in person by a bidder or his authorized
representative, prOVided his identity is made known and
he signs a receipt for the bid, but only if the withdrawal
is made prior to the exact time set for receipt of bids.

(c) The only acceptable evidence to establish:
(i) the date of mailing of a late bid, modification

or withdrawal sent either by registered or certified mail
is the U.S. Postal Service postmark on the wrapper or on
the original receipt from the U.S. Postal Service. If
neither postmark shows a legible date, the bid,
modification or withdrawal shall be deemed to have
been mailed late. (The term "postmark" means a
printed, stamped, or otherwise placed impression that is
readily identifiable without further action as having been
sllpplied and affixed on the date of mailing by
employees of the U.S. Postal Service.)

(ti) the time of receipt at the Government
installation is the time/date stamp of such installation on
the bid wrapper or other documentary evidence of
receipt maintained by the installation.

(d) Notwithstanding the above, a late modification
of an otherwise successful bid which makes its terms
more favorable to the Government will be considered at
any time· it is received and may be accepted.
NOTE: The term "telegram" includes mailgrams.

Reverse 01 Standard Fonn 22. October 1969

Revised 1lui 1977

8. Deleted

9. Public Opening of Bids. Bids will be pUblidy
opened at the time set for opening in the invitation for
bids. Their content will be made public for the infor
mation of bidders and other·sinterested, who may be
present either in person or by representative.

10. A.ward of Contract. (a) Award of contract will
be made to that responsible bidder whose bid, conform
ing to the invitation for bids, is most advantageous to
the Government; price and other factors considered.

(b) The Government may, when in its interest, reject
any or all bids or waive any informality in bids received.

(c) The Government may accept any item or combi
nation of iteltls of a bid, unless precluded by the lnVlra
tion for bids or the bidder includes in his bid a l'estr,ictive
limitation.

11. Contract and Bonds. The bidder whose bid is
accepted will. within the time established in the bid, enter
into a written contract with the Government and, if re
quired, furnish performance and payment bonds on Gov
ernment standard forms in the amounts indicated in the
invitation for bids or the specifications.
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Standard Form 22 INSTRUCTIONS TO BIDDERS (Continued)

12. Minority Business Subcontracting. Bidders are cautioned that
compliance with the General Provision entitled Minority Business
Enterprises Subcontracting Program requires the solicitation of
minority business enterprise subcontractors and suppliers at the time
of bid preparation where time or other circuMstances would not permit
such solicitation after award. Bidders desiring assistance in
developing a source list of minority business enterprises are encouraged
to contact minority contractor associations and appropriate Offices of
Minority Business Enterprise, addresses of which may be obtained from
U.S. Army Engineer District, Los Angeles, Office of Counsel, Labor
Relations Advisor, 300 North Los Angeles Street, Los Anp,eles,
California, 90053, telephone (213) 688-5390.

(13 Jul 76)
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In compliance with the above-dated invitation for bids, the undersigned hereby proposes to perform all
work for the construction of dam and appurtenances,

DACW09-77-B-0031

REFERENCE

(Continue on other side)

B-1

BID FORM
(CONSTRUCTION CONTRACT)

u. S,~ ARMYERGINEER DISTRICT, LOS ANGELES
P. O. Box 2711
IDs Angeles, Calitornia 90053

in strict accordance with the General Provisions. specitications,schedules,
drawings, and conditions, tor the amounts set forth in the attached Bidding
Schedule.

TO:

CAVE BUTTES DAM
PHOENIX
ARIZONA

STANDARD FOf:M
DECEMBER 1965 EDITION
GENERAL SERVICES ADMINISTRATION
FED. PROC. REG. (41 CFR) 1-16.401
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Envelopes.sMllbeaddressed:
U:S.-ARM¥ENGINEERDISTRICT
LO'S ·ANGEI.£S

'RO.;Box2711
,.' Los Angeles, California 90053

it U S -GOVER'Hr.4EHl PRINTrNGOH'IC£1966 O-'-'20S-:147-'IIS-fl

B";"2

CAUTl()N~Bids ;'slHJllldnot-l~~ qNa~ijil!d byexceptitJns tothebidditzg·conditions.

The representattons',and,ceftifieaUons'olFthe,accompaBJIDg S'FAH.fJARD'f'ORiM'llt·B/are;made;apatt.oflhis··bid.
.. ENClOSED IS BID GUARP;NTEE. CONSISTING OF I.IN THE' ~MOUNT'OF

NA-ME OF iiDDERTType or,print) --,- '-"-FULL'lfiME OF'ALL'f'A-R~iiERs:fTy".or.,;p,..i ...t)-'--- -----~--,

'IUSINESS'AGDRESS '(1'ype or·p"'.filt)(lncludi> ",zIPCodi>")

OIW£CTUINSFOR4UIMIT'T1NSIIO$: 'Envelopes -rontain;ng'bids,.;gllarantee"etc.,~mllst"besealed,',marked,;and_addressed ,as/ollows:

EQUAUEMPLOYMENT'eOMPLIANB]Pfl974,APR} By sUbmission 'of this 'offer;'the,offeror'represents:that-,tO!the
best,,'of,his knowle~ge,and·.beliefexcept,asnoted,below, ,up to: the date··ofthis offer.no,written 'fl(1)tice;sucruas:a;'mow
cause'.letter" aletter.indicating.probable"cause, or.any'other form1l1'W1"itten notification citing SpeGifiCdeficiencies,
hasi: been ,received-by .iheofferor; from;any' Fe~el'aFGovernment''llg¢R,Cyor-'representative'thereofthatthebfferoror
:any ofits divisions oraffiliates·Qt,l~now, first-tier subcontractors isinviolation orany ofltheprovisionsofExecutive
OtSer;,No. 11246: of September 24, 1965,' Executive' Order NO.'IB?50fO~tober'q,1967,' {)I' rulesan.d.regula,tions
onthe Secretary. of Labor.(4 t GFR"e~-pter60)and 'specificaHy as, tonothavingania:ce:ptable'affinttative,:actiCOOl
pr~ram 'or ,being' ,in ,'uoncompHance'with.,anyotheraspectuf.the:,Equal" EmploYlllent",Op~r.amityf:PrQgI'anhfI t'iis
further <agreed '. iliat, should,' th'C're.be,anychaI:Igein the', status oLcircumstances between this.date,and,the<date'<'>f
'e~l'irationof .this6ffer or any extension .thereof,th~G0ntracting·Officer'w:nI ·be-{;llotified.,t>TOIllptly.
(ASPR 7';200ll.14(b)(3).

REC·" ?T OF A!'.~£HDMENTSThefi.ri1'dersi"gned','ac-knowle(J~eii reeeipt,-oFthe'{oJIow-£ng 'll'meA:dm'enrs of:he':inv'ita'tl'O"n fOT bids~·:dtaw.II1As.;BritJlbr
o',-i1p.ftcilic4tions,'etc.,{.Give nu-mbec'sn'ddate:of-,each):

Envelopes snall be marked in
the upper-left hand C0rner
Bid Under Reference No.
DACW09";"77~B~0031

'T·lte"undets~g.nedi.ftath.t.'~J'>Omwritten;1acceptanee6f'hthis'bid"mailtdor..'dthellwise ',fumiShedif<\'IriUl'in
':30 .'Calendar""."'';'' ,an! it g 1 d"ffi 1*, 0,1 b' 1M lTl.-pt' "nT/after;the

,;dllk,of'openiilg,ofbicis.ihe.wi1l0within ," 5 ,'/calendat'days(unless,~lGnget4)eci6d'lilIitIUowed)''8fter'r~pt
"oft;tbe,preacribedfotUlS"executeStamardiForm',23,:.Construction,Contract,i'and~i'Ve.performauce ,-ud
Plyment,·bOndson·,GGvernment;standard~f$rrhs''W'ith.·gooc:i:;an'd(aumde'nt:'stir~tY.;~(8eeparag~ph'No;I9i!:Of
l-hMnvillation'for.Bids). ' ,
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I - DACW09-77-B-0031

-- BIDDING SCHEDULE

Item Estimated Unit Estimated

I
No. Deacription Quantity Unit Price Amount

I. DIVERSION AND CONTROL
OF WATER 1 Job 1.S.

I 2. CLEARING AND GRUBBING 1 Job L.S.

I
3. STRIPPING 578,000 Cu. Yd.

4. SCALING

I a. FIRST
100 CU. YD. 100 Cu. Yd.

I b. OVER
100 CU. YD. 200 Cu. Yd.

I
5. EXCAVATION, ABUTMENT 64,000 Cu. Yd.

6. EXCAVATION, FOUNDATION 313,000 Cu. Yd •

.. 7. EXCAVATION, FOUNDATION
TRENCH 59,000 Cu. Yd.

I 8. EXCAVATION, CUT OFF
TRENCH 146,000 Cu. Yd.

I 9. EXCAVATION, DENTAL

a. FIRST 100 cu. YD. 100 Cu. Yd.

I b. OVER 100 cu. YD. 200 Cu. Yd.

I
10. EXCAVATION, OUTLET WORKS 20,300 Cu. Yd.

II. EXCAVATION, SPILLWAY 357,500 Cu. Yd.

I~ 12. EXCAVATION, BY PASS
CHANNEL 172,800 Cu. Yd.

I, 13. EXCAVATION, DRAINAGE
CHANNEL 24,000 Cu. Yd.

1-
14. EXCAVATION, ROADS 36,000 Cu. Yd.

15. EXCAVATION, TOE 22,600 Cu. Yd.

• 16 • FILL, OUTLET WORKS 6,800 Cu. Yd.

17. FILL, ROADS 124,000 Cu. Yd.

I 18. FILL, MISCELLANEOUS 155,000 Cu. Yd.

B-3
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DACW09-77-B-0011

BIDDING SCHEDULE (Continued)

Item Estimated Unit Estimated
No. Description Quantity Unit Price Amount

36. STEEL REINFORCEMENT 18,000 Lb.

37. FOUNDATION DRILLING
AND GROUTING

a. MOBILIZATION AND
DEMOBILIZATION 1 Job L.S.

b'. DRILLING EXPLORATORY
GROUT HOLES 225 Lin. Ft.

c. DRILLING GROUT HOLES 6,850 Lin. Ft.

d. PIPE FOR GROUT l!OLES 420 Lin. Ft.

e. DRILL SET-UPS 290 Each

f. WASHING AND PRESSURE
TESTING 135 Hour

g. GROUT PUMP CONNECTION 270 Each

h. PLACING GROUT 1,755 Sack

38. DOUBLE DRIVE GATE 3 Each

39. CORRUGATED METAL PIPE
ARCH, 29x18-INCH 152 Lin. Ft.

40. METAL END SECTIONS FOR
29xl8-INCH CMP ARCH 3 Each

41- CORRUGATED METAL PIPE,
36-INCH 564 Lin. Ft.

42. METAL END SECTION
FOR 36-INCH CMP 8 Each

43. CORRUGATED METAL PIPE,
54-INCH 56 Lin. Ft.

44. METAL END SECTION
FOR 54-INCH CMP 1 Each

B-5



-
I.

-
1
I
1*
I
1
·1

I.
I
I
I
I
I
I~

I·

•
I

NOTE: AJI extensions of the I,lnlt prices llhown will be subject to verification by the Government. In case
of variation between the unit price and the extension, the unit price will be considered to be the
bid.

If a bid or moilification to a bi4 based on unit prices is submitted which provides for a lump sum
adjustment to 1tle total estimated cost, the application of the lump sum adjustment to each unit
price in the bidding schedule must be stated. If it is not stated, the bidder agrees that the lump
sum a!ljustment shaU be applied on a pro rata basis to every unit price in the bidding schedule.

Amounts and prices shall be indicated in either figures or words, not both.

Bids shall be submitted on all itemll of the Bidding Schedule.

B-6



NOTE.-Bids musl sel forlh full, accurale, alld complele iNformation as' requiretl by this illl'ilalion for bias (indudin~

atlarh",enls). The penally for maki,tg false statemmls itt bids is p,escribed itt 1HU.s.c. 1001.
V9-302

In negotiated procurements, "bid" and"bidder" shall be construed to mean "offer" and"offeror:'
The bidder makes the following representations and certifications' as .a part· of the bid identi~

above. (Check appropriate boxes.)
I. SMALL BUSINESS

He 0 is, 0 is not, a small business concern. (For Ihis purpose, a small business conurn is a business concern. inet_INS
ils a/filiales, which (a) is inJependenlly owned and operaled. (b) is nol dominanl in Ihe field of ope,alion in which il is bid·
ding on GO"ernlllenl conl,acls, and (c) had III'e,a!e annllal '''eipls forlhe p""d;"g 3 fiscal years nol ,x"edinKS12,OOQ.OOO.
FM' additiollal in/ormation Sll gO/IIrning regulations 0/ the Small Businlss Administration.)

2. CONTINGENT FEE (1974 APR)
The Offeror/Quoter represents and certifies as part of his proposal/quotation that: (Check all applicable ooxes or blocks).
(a) He [ ] has, [ ] has not, paid or agreed to pay any company or person (other th'an a full· time bona fide employee working solely for

the offeror/quoter) to solicit or secure this contract, and (b) he [ ] has, [ ] has not, paid or agreed to pay any company or person (other
than a full·time bona fide employee working solely for the offeror/quoter) any fee, commission, percentage, or brokerage fee c~ntingent
upon or resulting from the award of this contract; and agrees to furnish information relating to (a) and (b) above, as requested by the
Contracting Officer. (For interpretation of the representation, including the term "bona fide employee", see Code of Federal Regulations,
Title 41, Subpart 1-1.5.)

If the offeror/ quoter, by checking the appropriate box provided therefor, has represented that he has employed or retained a company
or person (other than a full·time bona fide employee working solely for the offeror/quoter) to solicit or secure this contract, or that he has
paid or agreed to pay any fee, commission, percentage, or brokerage fee to any company or person contingent upon or resulting from the
award of this contract, he shall furnish, in duplicate, a complete Standard Form 119, Contractor's Statement of Contingent or Other Fees. If
offeror/quoter has previously furnished a completed Standard Form 119 to the office issuing this solicitation, he may accompany his
proposal/quotation with a signed statement (a) indicating when such completed form was previously furnished, (b) identifying by number
the previous solicitation or contract, if any, in connection with which such form was submitted, and (c) representing that the statement in
such form is applicable to this proposal/quotation. (ASPR 7·2002.1)

DATE Of BID

REFERENCE (Enllr sa";1 No.(s).s 0.. SF 19/21)
~EPRESENTATIONS

AND CERTIF,ICATIONS
(Construction Contract)

(For use with 5F.19 and 20

3. TYPE OF ORGANIZATION
He operates as an 0 individual,0 partnership, 0 joint v~nture,0 corporation, incorporated in State of ...

4. INDEPENDENT PRICE DETERMINATION
(a) By submission of this bid, each bidder certifies, and in the case of a joint bid each party thereto certifies as to his

own organization, that in connection with this procurement:
(I) The prices in this bid have been arrived at independently, without consultation, communication, or agree·

ment, for the purpose of restricting competition, as to any matter relating to such prices with any other bidder or with
any competitor; ..

(2) Unless otherwise required by law, the prices which have been quoted in this bid have not been knowlngl}'
disclosed by the bidder and will not knowingly be disclosed by the bidder prior to opening, in the case of a bid, or
prior to award, in the case of a proposal, directly or indirectly to any other bidder or to any competitor; and .

(3) No attempt has been made or will )K- made by the bidder to induce 'any other person or firm to submit or
not to submit a bid for the purpose of restricting competition.
(b) Each person signing this bid certifies that:

(I) He is the person in the bidder's organization responsible within that organization for the decision as to the
prices being. bid herein and that he has not participated, and will not participate, in any action contrary to (a) (1 )
through (a) (3) above; or

(2) (i) He is not the person in the bidder's.organization responsible within that organization for the decision
as to the prices being bid herein but that he has been autt!orized in writing to act as agent for the persons respon
sible for such decision in certifying that such persons have not participated, and will not participate, in any action
contraty to (a)(l) through (a) (3) above, and as their agent does hereby so certify; and (ii) he has not participated,
and will not participate. in any action contrary to (a)(l) through (a)(3) above.
(c) This certification is not applicable to a foreign bidder submitting a bid for a contract which requires performance

or delivery outside the United States, its possessions, and Puerto Rico.
(d) A bid will not be considered for award where (a) (.1), (a)(3), or (b) above, has been deleted or modified.

Where (a) (2) above, has been deleted or modified, the bid will not be considered for award unless the bidder furnishes
with the bid a signed statement which sets forth i.l detail the circumstances of the disclosure and the head of the agency.
or his designee, determines that such disclosure WllS not made for the purpose of restricting competition.

NAME AND APDRESS OF BIDDER (No., Str"" City, Stall, anti ZIP Codl)

STAN'DARD FORM 19-8
OCTOIER 1969 EDITION
GENERAL SERVICES ADMINISTRATION
FED. PROC. REG. (~1 CFRII-l6."OI
Rev. pel
ASPR2-202.l(b)(1)
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THE FOLLOWING NEED BE CHECKED ONLY IF BID EXCEEDS $10.000 IN AMOfJNT.

EMPLOYER ~I PARENT COMPANY IBIDDER

IDENTIFICATION NUMBER OF ""

I

I

I

I

I

I

I

1

I
~I

1

~I

-I

--

.1
til

.
I

MAIN OfFICE ADDRESS (No.. $'r"" (iI" ~I"'e••IUI ZIP Co~e)IIAMt Of PARENT COMPANY

(t) Bidder .hall insen in the applicable .pace below, if he has no parent company, his own Employer'. ldentilic:ation
Nu.ber (J?I. No.) (F,der,,1 S«itli S,tllril, NiI","'lIl1d." B""I.,"', (lll"rtl"' Fed"al T"x Relll"" US. TTI.,II,., D'/)II""
"""tFo,.,. 9411, or, if he has a parent compa"y. the E.I. No. of his parent company.

IIWIII 011 "ANDAle"*, ,,-e. 0Cf0la "., Rev.

S. EQUAL OPPORTUNITY
He 0 has,Ohas not, participated in a previous contract or subcontract sub;l'ct to thl' Equal Opportunity Clause here·

In. the cla\J5e orisinally contained in Section 301 of Executive Order No. 10925. or the clause contained in Section 201
of Executive Order No. 11114; he D has, D has not. filed all required compliance reports; and representations indicating
submission of rcoquired compliance reports. signed by proposed subcontractors. will be obtained prior to subcontrac.'1
awards. (The abo,'e represenlal;oll need "01 be submitted ;n fOllllerl;on w;lh fonlrads or SUbfOltlrafts whith are eX""pl from
Ihe flause.)

6. PARENT COMPANY AND EMPLOYER IDENTIFICATION NUM~ER

Ea~.b;JJ,r sbaJ/ {u,.,,;sh Ih, {0J/OW;"8 ;"{o"";al;Otl b, filli"8;" Ib, appropriat' b/~h;
(,,) Is the bidder owned or controlled by a parent company as described below? 0 Yes 0 No. (Fol',1H '11""• •/

Illis bid, a ".,,.,", ~"'''''"' i, deji",d a, 0'" "'bitb ,ilber OW", or fo,,'rol, I., llfli";I;,, a"db",;t bll,irlII' poI,t", of lbe .,IItI"
To 0"," a"olber fo",pa", III'''''' Ib, p",.,,,, tOlllpa1l, "'",, OWII al 1,,,,, " ",,,joril, (III.r,'lbtI" '0 P''''''') of IIH ,'Oli"l ri6hl,
i" ,'''', fO","""" To fo"/rola"o,b" fo"'pa"" ,lIfh ow"e"hip i, ,,01 ref/lli,.,d; if ""olh,, fO",P"", I~ "ble '''f.,,,,lIlttle. de/t"..
",i"" 0' ,'do N,it .11';"'" polit, defi,;o", ollh, bidder, ,lIfb olh,r fo",pall, is tOlls;d,r,d Ibe P""''''·fO",p"", oflbe biJJer
Tllis fo,,/rol ",a, b, ,xerti,.d IhrOllgb Ib, lilt of dOlllilla,,' ",illo,it, ,'olill' righls, lilt of pm.", "oli"" fo",ratlll4l IIrrall6''''''''s•

•0' olherwis,.}
(b) If the answer to (a) above is "Yes," bidder shall insen in the .pace below the name and main oSee addl'fU of

the parent co.pany.

7. CERTIFICATION OF NONSEGREGATED FACIUTIES
(Applicable to (I) COJltrans, (2) subcontract., and (3) alreemen" with applicanu who are themselves performin,

federally assisted con.truction contracts. elltceedin, '10,000 which are noc exempt from the provision. of the Equal Oppor
tunity clause.)

By the submi.sion of this Itid, the bidder, ol'eror; applicant, or subcontractor certifies that he does noc mainta.n or
provide ~r his emptoyees any sesr.,ated (lCilities at any o( hi. establishm~nt.,and thar he does not permit his l'mployees
to perform their service. at any Ibcation, under hi. control, where selrelated facilities are maintained. He certifies funher
that he will not m.intlin or provide for his employees any ",re,ated facilities at any of his establishments, .nd that he
wiU noc permit his empJoyee. to perform their services at any location, under his control. where .e,re,ated facilities are
maintained. Th'c bidder, ol'eror, applicant, or .ubcontractor ..rees that .. bruch of this certification is a violation ot the
!qual Opponunity claust' in chis contract. As used in chi. certification, the term "sesrelated facilities" means any waitin,
room., work areas, re.t room. and wash rooms, restaurants and other f'ltin, areas, time clocks, locker rooms and other
scor.,e or clrnsin, areas, parkins lou, drinkin, fountains, recreation or entt'rtainment areas, tran.portation, and bou.in,
facilicies provided for employees whic:b are se,re,ated by elltplicit directive or are in fact se,resated on the basis of race.
color, religion, or national ori,in, because of habit, loca.J custom, or. otherwise. He funher a,rees that (except wht're he
.... obeained identical certifications from proposed subcontractors forspedfic time periods) he will obtain identical
cmilcations from proposed .ubcontraceors prior to the award of subcontracts exceeding '10,000 which are not exempt
('Om the provi.ion. of the Equal Opportunity clause; that he will retain such cenifications in his files; and that he will
forward the foUowin, notict' to such plOposed subcontractors (except where the propOsed subcontractors have submitted
identical cenUicatio"s for .pecific time periods):

NOTICE TO PROSPECTIVE SUBCONTRACTORS OF REQUIREMENT FOR CERTIFICATIONS
OF NONSEGREGATED FACILITIES

A Certification of Noasesresateel FlCilities mu.t be submitted prior to the award of a subcontract exceedin, '10,000
which i. not exempt from che provisions of the lqual Opportunity clause. Tht" cenificarion may be submitted either for
each subcontrlCt or for all subconulCts dlirinS a period (i.e.• quarterly, semiannually, or annually).

NOTE: The penalty JOr making false statemenU in ol'ers is pte.cribed in 18 U.S.C. 1001.
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Standard Form 19·B REPRESENTATIONS AND CERTIFICATIONS (Continued)

8. MINORITY BUSINESS ENTERPRISE (1976 OCT)

The offeror represents that he ( ) is, ( ) is not, a minority business enterprise. A minority business en~erprise is
defined asa "business, at least fifty percent (50%) ofwhich is owned by minor~ty !?roup members ?r, ~n case. of
publicly owned businesses, at least fifty-one percent (51%) of the stock of which IS own~d by m~onty gJ".oup
members." For the purpose of this definition, minority group members are Negroes,· Spamsh-speakmg Amencan
persons, American-Qrientals, American Indians, American Eskimos, and American-Aleuts.

9. CLEAN AIR AND WATER CERTIFICATION (1975 JUL)

(Applicable if the bid or offer exceeds $1 00;000, or the Contracting Officer has determined that orders under an
indefinite quantity contract in any year will exceed $100,000, or a Jacility to be used has been the subject of a
conviction under the Clean Air Act (42 U.S.C. 1857 c-8(c)(1)) or the Federal Water Pollution Control Act (33
U.S.C. 1319 (c)) and is listed by EPA, or is not otherwise exempt.)

The bidder or offeror certifies as follows:

(a) Any facility to be utilized in the performance of this proposed contract has ( ), has not ( ), been listed on
the Environmental Protection Agency List of Violating Faeilities.

(b) He will promptly notify the Contracting Officer, prior to award, of the receipt of any communication from
the Director, Office of Federal Activities, U.S. Environmental Protection Agency, indicating that any facility which
he proposes to use for the performance of the contract is under consideration to be listed on the EPA List of
Violating Facilities.

(c) He will include substantially this solicitation certification, including this paragraph (c), in every nonexempt
subcontract.

(Dec 76)
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The United States of America (hereinafter called the Government), represented by the Contracting
Officer executing this. contract, and the individual, partnership, joint venture, or corporation named
above (hereinafter called the Contractor), mutually agree to perform this corrtract in strict accordance
with the General Provisions. and the following designated speciftcations, schedules. drawings, and
conditions:

······1I

STANDARD FORM 23
J"NU"RY 1961 EDITION
GENER"l SERVICES ADMINISTRATION
FFD PROC REG \41 OR) 1 -16401

Rev. LAD Nov. 70
NAME AND ADDRESS OF CONTRACTOR

DEPARTMENT OR AGENCY

CONTRACT FOR (Wor" to be performed)

PLACE

CONTRACT PRICE (Espress in words and Jl41ures)

Ar' .. ,NISTRATIVE DATA (Optional)
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1.1 DEFINITIONS
(The following clause is applicable if the procurement

instrument identification number is prefixed by the letters
':DACW'/

(a) The term "head of the agency" or "Secretary"
as used herein means the Secretary of the Army; and the
term "his duly authorized representative" means the Chief
of Engineers, Departme'nt of the Army, or an individual or
board designated by him.

(bl. The term "Contracting Officer" as used herein
means the person executing this contract on behalf of the
Government and includes a duly appointed successor or
authorized representative. (ASPR 7-602.1 & ECI 7-070)

".2 DEFINITIONS (1964 JUN)
(The following clause is applicable if the procurement

imtrument identification number is prefixed by the letters
':DACA"

(a) The term "head of the agency" or "Secretary"
as used herein means the Secretary, the Under Secretary,
any Assistant Secretary, or any other head or assistant head
of the executive or military department or other Federal
agency; and the term "his duly authorized representative"
means any person or persons or board (other than the
Conttacting Officer) authorized to act for the head of the
agency or the Secretary.

(b) The term "Contracting Officer" as used herein
means 'the person executing this contract on behalf of the
Government and includes a duly appointed successor or
authorized representative. (ASPR 7-602.1)

2. SPECIFICATIONS AND DRAWINGS (1964
JUN)

The Contractor shall keep on the work a copy of the
drawings and specifications and shall at all times give the
Contracting Officer access thereto. Anything mentioned in
the specifications and not shown on the drawings. or sho,wn
on the drawings and not mentioned in the specifications,
shall be of like effect as if shown or mentioned in both. In
case of difference between drawings and specifications, the
specifications shall govern. In case of discrepancy either in
the figures, in the drawings, or in the specifications, the
matter shall be promptly submitted to· the Contracting
Officer, who shall promptly make a determination in
writing. Any adjustment by the Contractor without such a
determination shall be at his own risk and expense. The
Contracting Officer shall furnish from time to time such
detail drawings and other information as he may consider
necessary, unless otherwise provided. (ASPR 7-602.2)

3. CHANGES (1968 FEB)
(a) The Contracting Officer may, at any time,

without notice to the sureties, by written order designated
or indicated to be a change order, make any change in the
work within the general scope of the contract, including
but not limited to changes:

(i) in the specifications (including drawings
and designs);

(ii) in the method or manner of performance
of the work;

(3 Jan 77)

(iii) in the Government-furnished facilities,
equipment, materials. services, or site; or

(iv) directing acceleration in the performance
of the work.

(b) Any other written order or an oral' order
(which terms as used in this paragraph (b) shall include
direction, instruction, interpretation or determination) from
the Contracting, Officer, which causes any such change,
shall be treated as a change order under this clause,
provided that the Contractor gives the Contracting Officer
written notice stating the date. circumstances, and source
of the order and that the Contractor regards the order as a
change order.

(c) . Except as herein provided, no order, statement,
or conduct of the Contracting Officer shall be ,treated as a
change under this clause or entitle the Contractor to' an
equitable adjustment hereunder.

(d) If any change under this clause causes an
increase or decrease in the Contractor's cost of, or the time
req~ired for, the performance of any part of the work
under this contract, whether or not changed by any order,
an equitable adjustment shall be made and the contract
modified in writing accordingly: Provided, however, That
except for claims based on defective specifications, no
claim for any change under (b) above shall be allowed for
any costs incurred lJlore than 20 days before the
Contractor gives written notice as therein required: And
provided further, That in the case of defective
specifications for which the Government is responsible, the
equitable adjustment shall include any increased cost
reasonably incjlrred by the Conttactor in attempting to
comply with such defective" specifications.

(e) If the Contractor intends to assert a claim for
an equitable ,adjustment under this clause, he must, within
30 days after receipt of a 'writren change order under (a)
above or the furnishing of a written notice under (b) above,
submit to ,the Contracting Officer a written statement
setting forth the general nature and monetary, extent Of
such claim, unless this period is extended by the
Government. The statement", of claim hereunder may be
included in the notice under (b) above.

(0 No claim by the Contractor for an equitable
adjustment hereunder shall be allowed if asserted after final
payment under this contract. (ASPR 7-602.3)

4. DIFFERING SITE CONDITIONS (1968
FEB)

(a) The Contractor shall promptly, and before
such conditions are disturbed, notify the Contracting
Officer in writing of: (1) subsurface Qr latent physical
conditions at the site differing materially from those
indicated in this contract, or (2) unknown physical
conditions at the site, of an unusual nature, differing
materially from those ordinarily encountered and generally
recognized as inhering in work of the character provided
for in this contract. The Contracting Officer shall promptly
investigate the conditions" and if he finds that such
conditions do materially so differ and cause an increase or
decrease in the Contractor's cost of, or the time required
for, performance of any part of the work under this

(Const. Gen. Prov.)



contract, whether or not changed as a result of such
conditions, an equitable adjustment shall be made and the
contract modified in writing accordingly.

(b) No claim of the Contractor under this clause
shall be allowed unless the Contractor has given the notice
required in (a) above; provided, however, the time
prescribed therefor may be extended by the Government.

(c) No claim by the Contractor for an equitable
adjustment hereunder shall be allowed if asserted after final
payment under this contract. (ASPR 7-602.4)

s. TERMINATION FOR DEFAULT
DAMAGES FOR DELAY TIME
EXTENSIONS (1969 AUG)

(a) If the Contractor refuses or fails to prosecute
the work, or any separable part thereof, with such diligence
as will insure its completion within the time specified in
this contract, or any extension thereof, or fails to complete
said work within such time, the Government may, by
written notice to the Contractor, terminate his right to
proceed with the work or such part of the work as to
which there has been delay. In such event the Government
may take over the work and prosecute the same to
completion, by contract or otherwise, and may take
possession of and utilize in completing the work such
materials, appliances, and plant as may be on the site of
the work and necessary therefor. Whether or not the
Contractor's right to proceed with the work is terminated,
he and his sureties shall be liable for any damage to the
Government resulting from his refusal or failure to
complete the work within the specified time.

(b) If IlXed and agreed liquidated damages are
provided in the contract and if the Government so
terminates the Contractor's right to proceed, the resulting
damage will consist of such liquidated damages until such
reasonable time as may be. required for final completion of
the work together with. any increased costs occasioned the
Government in completing the work.

(c) If IlXed and agreed liquidated damages are
provided in the contract and if the Government does not so
terminate the Contractor's right to proceed, the resulting
damage will consist of such liquidated damages until the
work is completed or accepted.

(d) The Contractor's right to proceed shall not be
so terminated nor the Contractor charged with resulting
damage if:

(1) The delay in the completion of the work
arises from causes other. than normal weather beyond the
control and without the fault or. negligence of the
Contractor, including but not restricted to, acts of God,
acts of the public enemy, acts of the Government in either
its sovereign or contractual capacity, acts of another
contractor in the performance of a contract with the
Government, fires, floods, epidemics, quarantine
restrictions, strikes, freight embargoes, unusually severe
weather, or delays of subcontractors or suppliers arising
from causes other than.normal weather beyond the control
and without the fault or negligence of both the Contractor
and such subcontractors or suppliers; and

(2) The Contractor, within 10- days from the
beginning of any such delay (unless the Contracting Officer
grants a further period of time before the date of final
payment under the contract), notifies the. Contracting
Officer in writing of the causes of delay. The Contracting
Officer shall ascertain the facts and the extent of the delay
and extend the time for completing the work when, in his
judgment, the findings of fact justify such an extension,
and his lmdings of fact shall be final and conclusive on the
parties, subject only to appeal as provided in the
"Disputes" clause of this contract.
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(e) If, after notice of termination of the
Contractor's right to proceed under the provisions of this
clause, it is determined for any reason that the Contractor
was not in default under the provisions of this clause, or
that the delay was excusable under the provisions of this
clause, the rights and obligations of the parties shall, if the
contract contains a clau~ providing for termination for
convenience of the Government, be the same as if the
notice of termination had been issued pursuant to such
clause. If, in the foregoing circumstances, this contract does
not contain a clause providing for termination for
convenience of the Government, the contract shall be
equitably adjusted to compensate for such termination and
the contract modified accordingly; failure to agree to any
such adjustment shall be a dispute concerning a question of
fact within the meaning of the clause of this contract
entitled "Disputes".

(f) The rights and remedies of the Government
provided in this clause are in addi~ion to any other rights
and remedies provided by law or under this contract.

(g) As used in paragraph (d)(1) of this clause, the
term "subcontractors or suppliers" means subcontractors or
suppliers at any tier. (ASPR 7-602.5)

6. DISPUTES (1964 JUN)
(a) Except as otherwise provided in this contract,

any dispute concerning a question of fact arising under this
contract which is not disposed of by agreement shall be
decided by the Contracting Officer, who shall reduce his
decision to writing and mail or otherwise furnish a copy
thereof to the Contractor. The decision of the Contracting
Officer shall be final and conclusive unless, within 30 days
from the date of receipt of such copy, the Contractor mails
or otherwise furnishes to the Contracting Officer a written
appeal addressed to the head of the agency· involved. The
decision of the head of the agency or his duly authorized
representative for the determination of such appeals shall
be final and conclusive.. This provision shall not be pleaded
in any suit involving a question of fact arising under. this
contract as limiting judicial review of any such decision to
cases where fraud by such official or his representative or
board is alleged: Provided, however, that any such decision
shall be final and conclusive unless the same is fraudulent
or capricious or arbitrary or so grossly erroneous as
necessarily to imply bad faith or is not supported by
substantial evidence. In connection with any appeal
proceeding under this clause, the Contractor shall be
afforded an opportunity to be heard and to offer evidence
in support of his appeaL Pending final decision of a dispute
hereunder, the Contractor shall proceed diligently with the
performance of the contract and in accordance with the
Contracting Officer's decision.

(b) This "Disputes" clause does not preclude
consideration of questions of law in connection with
decisions provided for in paragraph (a) above. Nothing in
this contract, however, shall be construed as making final
the decision of any administrative official, representative, or
board on a question of .law. (ASPR 7-602.6(a»

7. PAYMENTS TO CONTRACTOR (1976
MAR)

(a) The Government will pay the contract price as
hereinafter prOVided.

(b) The Government will make progress payments
monthly as the work proceeds, or at more frequent
intervals as determined by the Contracting Officer, on
estimates approved by the Contracting Officer. If requested
by the Contracting Officer, the Contractor shall furnish a
breakdown of the total contract price showing the amount
included therein for each principal category of the work,.in

(Const Ceo. Prov.)
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such detail as requested, to provide a basb for determining
progress payments. In the preparation of estimatcs the
Contracting Oflicer, at his discretion, may authorize
material delivered on the site and preparatory work done to
be taken into consideration. Material delivered to the
Contractor at locations other than the site may also be
taken into consideration (1) if such consideration is
speeifically authorized by the contract and (2) if the
Contractor furnishes satisfactory evidence that he has
acquired title to such material and that it will be utilized
on the work covered by this contract.

(c) In making such progress payments, there shall
be retained 10 percent of the estimated amount until final
completion and acceptance of. the contract work. However,
if the Contracting. Officer finds that satisfactor~ progress
was achieved during an.y period for which a progress
payment is to be made, he may authorize such payment to
be made in full without retention of a percentage. Also,
whenever the work is substantially complete, the
Contracting Officer shall retain an amount he considers
adequate for the protection of the Government, and, at his
cliscretion, may release to the Contractor all or a portion of
any excess amoUnt. Furthermore, on completion and
acceptanee of each separate building, public work, or other
division of the contract, on which the price is stated
separately in the contract, payment may be made therefor
without retention of a percentage.

(d) AU material and work covered by progress
payments made shall thereupon become the sole property
of the Government, but this provision shall not be
cQnstrued as relieving the Contractor from the sole
responsibility for all material and work upon which
payments have been made or the restoration of any
damaged work, or as waiving the right of the Government
to require the fulftllment of all of the terms of the
contract.

(e) Upon completion and acceptance of all work,
the amount due the Contractor under this contract shall be
paid upon the presentation of a properly executed voucher
and after the Contractor shall have furnished the
Government with a release of all claims against the
Government arising by virtue of this contract, other than
claims in stated amounts as maybe specifically excepted by
the Contractor from the operation of the release. If the
Contractor's claim to amounts payable under the contract
bas been assigned under the Assignment of Claims Act of
1940, as amended (31 U.S.C. 203, 41 U.S.C. IS), a release
may also be required of the assignee. (ASPR 7-602.7)

8. ASSIGNMENT OF CLAIMS (1976 OCT)
(a) Pursuant to the provisions of the Assignment

of Claims Act of 1940, as amended (31 U.S.C. 203, 41
U.S.C. IS), if this contract provides for payments
aggregating $1,000 or more, claims for moneys due or to
become due the Contractor from ·the Government under
this .contract may be assigned to a bank, trust company, or
other financing institution. including any Federal lending
agency, and may thereafter be further assigned and
reassigned to any such institution. Any such assignment or
reassignment shall cover all amounts payable under this
contract and not already paid, and shall not be made to
more than one party, except that any such assignment or
reassignment may be made to one party as agent or trustee
fQr two Qr more parties participating in such financing.
Unless otherwise prOVided in this contract, payments to
assignee of any moneys due or to become due under this
contract shall not, to the extent provided in said Act, as
amended, be subject to reduction or setoff. (The preceding
sentence applies only if this contract is made in time of
war or national emergency as defined in said Act and is
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with the Department of. Defense, the General Servtces
Administration, the Energy Research and Development
Administration, the National Aeronautics and Space
Administration, the Federal Aviation Admimstration. ,
any other department or agency of the United States
designatcd by the President pursuant to Oause 4 of the
proviso of sel=tion 1 of the Assignment of aaims Act of
1940, as amended by the Act of May 15, 1951. 65 Stat.
41.)

(b) In no event shall copies of this contractor of
any plans, specifications, or other similar documents
relating to work under this contract, if marked "Top
Secret," "Secret," or "Confidential," be furnished to any·
assignee of any claim arising under this contr!lct or to any
other person not entitled to rcceive the same. Howeve" a
copy of any part or all of this contract so marked may be
furnished, or any information contained therein may be
disclosed, to such assignee upon the prior written
authorization of the Contracting Officer. (ASPR 7-602.8)

9. MATERIAL AND WORKMANSHIP (1964
JUN)

(a) Unless otherwise specifically provided in this
·contract, all equipment, material, and articles incorporated
in the work covered by this contract are to be new and of
the most suitable &lade for the purpose intended. Unless
otherwise specifically provided in this contract, reference to
iny equipment, material, article, or patented process, by
trade name, make, or catalog number, shall be regarded as
establishing a. standard of quality and shall not be
construed as limitine competition, and the Contractor may,
at his option, use any equipment, material, article, or
process which, in the judgment of the Contracting Officer,
is equal to that named. The Contractor shall furnish to the
Contracting Officer for his approval the name of the
manufacturer, the model number, and other identtfying
data and information respecting the performance, capacity,
nature, and ratins of the machinery and mechanical and
other equipment which the Contractor contemplates
incorporating in the work. When required by this contract
or when called for by the Contracting Officer, the
Contractor shall furnish the Contracting Officer for
approval full information concerning the material or articles
which he contemplates incorporating in the work. When so
directed, samples shall. be submitted for approval at the
Contractor's expense, with all. shipping charges prepaid.
Machinery, equipment, material, and articles installed or
used without required approval shall be at the risk of
subsequent rejection.

(b) All work under this contract shall be
performed in a skillful and workmanlike manner. The
Contracting Officer may, in writing, require the Contractor
to remove from the work any employee the Contracting
Officer deems incompetent, careless, or otherwise
objectionable. (ASPR 7-602.9)

10. INSPECTION AND ACCEPTANCE (1976
OCT)

(a) AU work (which term includes but is not
restricted to materials, workmanship, and manufacture and
fabricatiQn of components) shall be subject ~o inspection
and test by the Government at all reasonable times and at
all places prior to acceptance. Any such inspection and test
is for the sole benefit of the Government and shall not
relieve the Contractor of the responsibility of providing
quality control measures to assure that the work l\trictly
complies with the contract requirements. No inspection or
test by the Government shall bc construed as constituting
or implying acceptance. Inspection or test shall not relieve
the Contractor of responsibility fOf damage to Qf loss of

(Const. Gon. Prov.)



the material plior to a<:<:eptance. nor in any way affee, the
continuing rights of the Government after accept..nce· of
the completed work under the tcrms of paragraph (f) of
this clause, except as hereinabove provided.

(b) The Contractor shall. without charge. replace
any material or correct any workmanship found by the
Government not to conform to the contract requirements.
unless in the public interest the Government consents to
accept such material or workmanship with an appr9priate
adjustment in contract price. The Contractor shall promptly
segregate and remove rejected material from the premises.

(c) If the Contractor does not promptly replace
!ejected material or correct rejected workmanship, the
Government (1) may. by contract or otherwise, replace
such material or correct such workmanship and charge the
cost thereof to the Contractor, or (2) may terminate the
C-Ontractor's right to proceed in accordance with the clause
of this contract entitled "Termination for Default 
Damages for Delay - Time Extensions."

(d) The Contractor shall furnish promptly, without
additional charge, aU facilities, labor, and material
reasonably needed for performing such safe and convenient
inspection and tcst as may be required by the Contracting
Officer. All inspection and test by the Government shall be
performed in such manner as not unnecessarily to delay the
work 'Special, full size, and performance tests shall be
performed as described in this contract. The Government
reserves the right to charge to the Contractor any
additional cost of inspection or test when material or
workmanship is not ready at the time specified by the
Contractor for inspection or test or when reinspection or
retest is necessitated by prior rctiection.

(e) Should it be considered necessary or advisable
by the Government at any time before acceptance of the
entire work to make an examination of work already
completed. by removing or tearing out same, the
Contractor shaJJ, on r.equest, promptly furnish all necessary
facilities, labor and material. If such work is found to be
clefective or nonconforming in any material respect. due to
the fault of the Contractor or his subcontractors. he shall
clefray aU the expenses of such examination and of
satisfactory reconstruction. If, however, such work is found
to meet the requirements of the contract, an equitable
adjustment shall be made in the contract price to
compensate the Contractor for the additional semces
involved in such examination and reconstruction and, if
completion of the work has been delayed thereby. he s~lI,

in addition, be granted a suitable extension of time.
(0 Unless otherwise provided in this contract,

acceptance by the Government shall be made as promptly
as practicable ·after completion and inspection of all work
required by this contract. or that portion of the work that
the Contracting Officer determines can be accepted
separately. Acceptance shall be fmal and conclusive except
as regards latent defects. fraud, or such gross mistakes as
may am~unt to fraud or as regards the Government's rights
under any warranty or guarantee. (ASPR 7-602.11)

lI. SUP ER I N TEN DEN C E B Y
CONTRACTOR (1976 ocr)

The Contractor, at all times during performance and
until the work is completed and accepted, shall givc his
personal superintendcnce to the work or have on thc work
a competent superintendent. satisfactory to the Contrllcting
Officer and with authority to act for the Contractor.
(ASPR 7-602.12)

12. PERMITS AND RESPONSIBILmES (1964
JUN)

The Contractor shall, without additional expense to
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the Govcrnment. be resJ)onsibh: for obtaining any necessary
licenses and permits. a.nd for complying with any applicable
Federal. State. and municipal laws. codcs. and regulations.
in conncction with the prosecution of the work. Hc shall
be similarly responsible for all damages to persons or
property that occur as a result of his fault or negligence.
He shall take proper safety and health precautions to
protect the workihe workc·rs. the pUblic. and the property
of others. He shan also be responsible for all materials
delivered and work performed until completion and
acceptance of the entire construction work, except for any
completed unit of construction thereof which theretofore
may have been accepted. (ASPR 7-602.13)

13. CON DITIONS AFFECTING THE
WORK (1964 JON)

The Contractor shall be responsible for having taken
steps reasonably .necessary to ascertain the nature and
location of the work and the general and local conditions
which can affect the work or the cost thereof. Any failure
by the Contractor to do so will not relieve him from
responsibility for successfully Pllrformin& the work without
additional expense' to the Government. The Government
assumes no responsibility 'for any' understandiilg or
representations concerning conditions made by any of its
officers or agents prior t(}1 the execution of this contract.
unless such .understanding or representations by the
Government are expressly stated in the contract. (ASPR
7-602.14)

14. OTHER CONTRACTS {1964 JUN)
The Government may undettake or award other

contracts for additional work .and .th~ Contractor shall
fully cooperate with such 0t"er .contractors and
Government employees' and carefully rtt (tis own work to
such additional work as may be directed by the Contracting
Officer. The Contractor shall not commit or permit any act
which will interfere with the performance of work by any
other contractor or by Government employees. (ASPR
7-602.15)

15. SHOP DRAWINGS (1976 ocr)
(al The term "shop drawings" inclUdes draWings,

diagrams, layouts. schematics, descriptive literature,
illustrations, schedules, performance and test data; and
similar materials furnished by the Contractor to explain in
detail specific portions of the work required by the
contract.

(b) If this contract requires shop drawings, the
Contractor shall coordinate all. such drawings, and review
them foi accuracy, completeness. and compliance with
con~ract requirements and shall indicate his approval
thereon as evidence of such coordination and review. Shop
drawings submitted to the Contracting Officer without
evidence of the Contractor's approval may be returned for
resubmission. The Contracting Officer will indicate his
approval or disapproval of the shop drawings and if not
approved. as submitted shall indicate his reasons therefor.
Any work done prior to such approval shall be at the
Contractor's risk. Approval by the Contracting Officer shall
not relieve the Contractor from responsibility for any errors
or omissions in such drawings. nor from responsibility for
complying with the requircmcnts of this conlract. except
with respect to variations describcd and approved in
accordancc with (c) below.

(c) If shop drawings show variations from the
contract requirements. the Contractor shall describe such
variations in writing, separate from the drawings, at the
time of submission. If the Contracting Officcr approves any
such variation(s), he shall issue an appropriate contract

(Conat. GeR. Prov.)
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(Const. Gen. Prov.)

stop work under the contract on the
date and to. the extent specified in the
Notice of Termination;
place no further orders or subcontracts
for materials, services or facilities, except
as may be necessary for completion of
SIlch portion of the work under the
contract as is not terminated;
terminate all orders and subcontracts to .
the extent that they relate to. the
performance of work terminated by the
Notice of Termination;
assien to the Government, in the
manner, at the times, and to the· extent
directed by the Contracting Officer, aU
of the right, title, and interest of the
Contractor under the orders and
subcontracts so terminated, in which
case the Government shall have the right,
in its discretion, to settle or pay any or
all claims arising out of the termination
of such orders and subcontracts;
settle all outstanding liabilities and all
claims arising out of such termination of
orders and subcontracts, with the
approval or ratification of the
Contracting Officer, to the extent he
may requ ire, which approval or
ratification shall be final for all the
purposes of this clause;
transfer title and deliver to the
Government, in the manner, at the
twes, and to the extent, if any, directed
by the Contracting Officer, (A) the
fabricated or unfabricated parts, work in
proceSS; completed ~~ork 8up,1,lies, and
other material produced as a paTt 'Of, or
acquired .in connection with the
performance of, the work terminated by
the Notice of Termination, and (B) the
completed or partially completed plans,
drawings, information, and other
property which, if the contract had been
completed, would have been required to
be furnished to the Government;
use his best efforts to seU, in the
manner, at the times, to the extent, and
at the price or prices directed or
authorized by the Contracting Officer,
any property of the types referred to in
(vi) above; provided. however, that the
Contractor (A) shall not be required to
extend credit to any purchaser, and (8)
may acquire any such property under
the conditions prescribed by and at a

(il)

(iv)

(ill)

(v)

(vi)

(vii)

THE GOVERNMENT-CONSTRUCTION {1974
APR)

(a) The performance of work under this contract
may be terminated by the Government in accordance with
this clause in whole, or from time to time in part,
whenever the Contracting Ofl1cer shall determine that such
termination is in the best interest of the Government. Any
such termination shaU be effected by delivery to the
Contrjlctor of. a NoUce of Termination specifying the
extent to which performance of work under the contract is
terminated, and the date upon which such termination
becomes effective.

(b) After receipt of a Notice of Termination, and
except as otherwise directed by the Contracting Officer, the
Contractor shall:

(i)

s

modification, except that, if the variation is minor a~ :'!Oes
not involve a change in price or in time of performance, a
modification need not be issued.

(d) The Contractor shall submit to the Contracting
OfrICer for approval four .copies (unless otherwise indicated
herein) of a.ll shop drawings as called for under thC vario~s

headings of these specifications. Three sets (unless
otherwise indicated herein) of all shop drawings wiD be
retained by the Contracting· Officer and one Set will be
returned to the Contractor. (ASPR 7-602.54(a»

16. .USE AND POSSESSION PRIOR TO
COMPLETION (1976 OCT)

The Government shall have the right to take
possession of or use any completed or partiaUy completed
part of the work. Prior to such possession or use, the
Contracting Officer. shall furnish the Contractor an itemized
list of work remaining to be performed or corrected on
such portions of the project as are to be possessed or used
by the Government, provided that failure to list any item
of work shan not relieve the Contractor of responsibility
for compliance with the terms of the contract. Such
possession or use .shall not be deemed an acceptance of any
work under the contract. While the Government has such
posSession or use, the Contractor, notwithstanding the
provisions of the clause of this contract entitled "Permits
and Responsibilities," shall be relieved of the responsibility
for the Joss or damage to the work resulting from the
Government's possession or use. If such prior possession or
use by the Government delays the progress of the work or
causes additional expense to the Contractor, an equitable
adjustment in the contract price or the time of completion
will be made and the contract shall be modified in writing
accordingly. (ASPR 7-602.39)

17. SUSPENSION OF WORK (1968 FEB)
(a) . The Contracting Officer may order the

Contractor in writing to suspend, delay, or interrupt all or
any part of the work for such period of time ashe may
determine to be appropriate for the convenience of' the
Government.

(b) If the performance of all or any part of the
work is, f()r an unreasonable period of time, suspended,
delayed, or interrupted by an act of the Contracting Oencer
in the administration of this contract, or by his failure to
act within the time specified in this contract (or if no time
is specified, within a reasonable time), an adjustment shall
be made for any increase in the cost of performance of this
contract (excluding profit> necessarily caused by such
unreasonable suspension, delay, or interruption and the
contract modified in writing accordingly. However, no
adjustment shall be made under this clause for any
suspension, delay, or interruption to the extent (1) that
performance would have been so suspended, delayed, or
interrupted by any other cause, including the fault or
negligence of th~Contractor or (2) for which an equitable
adjustment is provided for or excluded under any other
provision of this contract.

(c) No claim under this clause shall be allowed (1)
for any costs incurred more than 20 days before the
Contractor shall have notified the Contracting Officer in
writing of the act or failure to act involved (but this
requirement shall not apply as to a claim resulting from a
aupension order), and (2) unless the claim, in an amount
stated, is asserted in writing as soon as practicable after the
termination of such suspension, delay, or interruption, but
not later than the date of final payment under the
contract (ASPR 7-602.46)

18. TERMINATION· FOR CONVENIENCE OF
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I·

--
I

I

I
I

I.

--

I

I

-

I

I.
I

I

I
I



price or prices approved. : by. the
Contracting Officer; and prollide(l jimher
that the proceeds of any such transfer or
disposition shall be applied in reduction
of any payments to be made. by the
Government to. the ContractOr .I.mdertltis
contract or shall ot.herwise be credittld to
the price or cost of the work covered by
this contract or paid in .such other
manner as the Contracting Officcr may
direct;

(viii) complete performance of such part of
tbe work as shall not have been
termina ted by the N,otice of
Termination; aQd

(iJt) take wch action as maybe necessary, or
as the Contracting Dfficer may direct,
for the protection and preservation of
the property related to this contract
which is in the possession of the
Contractor and in which the Government
has or may acquire an interest.

At any time after expiration of the plant clearance period,
as defined in Section VIII, Armed Se1'VicesProcurement
Regulation, as it may be amended from time to time, the
Contractor may submit to the Contracting Officer a list,
certified as to quantity and quality, of any or all items of
.terminatipn inventory not previously disposed of, exclusive
of items the disposition of which has been directed or
authorized by the Contracting Officer, and may request the
Government to remove such items or enter into a storage
qreement covering them. Not later than fifteen '(15) days
thereafter, the Government will accept title to such items
and remove them or enter into a storage agreement
covering the same; prollided, that the list submitted shall be
subject to verification by the Contracting Officer upon
removal of the items, or if the items are stored, within
forty-five (45) days from the date of submission of the
Jist, and any necessary adjustment to correct the list as
submitted shall be made prior to fmal settlement.

(c) After receipt of a Notice of Termination, the
Contractor shall submit to the Contracting Officer his
termination claim, in the form and with certification
prescribed by the Contracting Officer. Such claim shall be

.submitted promptly but in no event later than one year
from the effective date of termination, .unless one or more
extensions in writing are granted by the Co.ntracting
Officer, upon request of .the Contractor made in writing
within such one year period or authorized extension
thereof. However, if the Contracting Officer determines
that the facts' justify such action, he may receive and act
upon any such termination claim at any time after such
one year period or any extension thereof. Upon failure of
the Contractor to submit his teonination claim within the
time allowed, the Contracting Officer may determine, on
the 'basis of information available to him, the amount, if
any, due to the Contractor by reason of the termination
and shall thereupon pay to the Contractor the amount so
determined.

(d) Subject to the provisions of paragraph (c), the
Contractor and the Contracting Officer may agree upon the
whole or any part of the amount or amounts to be paid to
the Contractor by reason of thc total or partial termination
of work pursuant to this clause, which amount or amounts
may include a reasonable allowance for profit on work
done; prol'ided, that such agrecdamollnt or amounts,
exclusive of settlement costs. shall not exceed the total
contract price as reduced by the amount of payments
otherwise made and as further reduced by the contract
price of work not terminated. The contract shall be

(3 Jan 77) 6

amended a~oJliinaly; and' the Contractor shall bc paid the
agreed amollRt. Nothing in paragraph (e) of this clause,
prescribing the amount to be paid to the Contractor in the
event of failure· of the Contractor and the Contracting
Oficer to agree upon the whole amount to be paid to the
Contractor by reason of the termination of work pursuant
to . this clause, shall be deemed to limit, restrict, or
otherwise determine or. affect the amount Of amounts
which may be agreed upon to be paid' to the Contractor
pursuant to this paragraph (d).

(e) In the event of the failure of the Contractor
and the Contracting Officer to agree, as provided in
paragraph (d), upon the whole amount to be paid to the
Contractor by reason of the termination of work pursuant
to this ela~. the Contracting Officer shall pay to the
Contractor the amou.nts determined by the Contracting
Ofraceras follows, but without duplication of any amounts
agreed upon in accordance with paragraph (d):

. (i) . with respect to all contract work
performed prior to the effective date of
the Notice of Termination, the total
(Without duplic;ation of any. items) of
(A) the cost of such work;
(8) the cost of settling and paying

claims arising out of the
termination of work under
aubcontractsor orders as provided
in paragraph (b)(v) above,
exclusive of the amounts paid or
payable on account of supplies or
rna terials delivered or services
furnished by the subcontractor
prior to the effective date of the
Notice of Termination of Work
under this contract; which
amounts shall be included in the
cost on account of which payment
is made under (A) Ibove; and

(C) .'sum,·i\sprofi{ '!}Ii~(A)'libove,
determined by the Contracting
OffICer pursuant to 8-303 of the
Armed Services Procurement
Resulation. in effect as of the date
of execution of this contract, to
be fair and reasonable; prollided•
however, that if it appears that.the
Contractor would have sustained a
loss on the entire contract. hl\d·U
been completed, no proM shall be
included or allowed under this
subdivision (C) and an appropriate
adjustment shall be made reducing
the amount of the settlement to
reflect the indicated rate of loss;
and

(if) the reasonable cost of the preservation
and protection of property incurred
pursuant to paragraph (b)(ix); and any
other reasonable cost incidental to
termination of work under this contract,
includirlg expense incidental to. the
determination of the amolJntdue to ·the
Contractor as the result of the
termination of work under this contract.

The total sum to be paid to the Contractor under (i) above
shall not exceed the total contract price as reduced 'by the
amount of payments otherwise made and as further
reduced by the contract price of work not terminated.
Except for normal spoilage, and except to the extent that
the Government shall have otherwise expressly assumed the

(Const. Gen. Prov.)
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risle of loss, there shall be excluded from the amounts
payable to the Contractor. under (i) above, the fair value, as
determined by the Contracting Officer, of property which
is destroyed, lost, stolen, or damaged so as to become
undeliverable to the Government, or to a buyer pursuant to
paragraph (b)(vii).

(0 Costs claimed. agreed to, or determined
pursuant to (c), (d), (e), and (i) hereof shall be in
acx:ordance with Section XV of the Armed Services
Procurement Regulation as in effect on the date of this
contract.

(g) The Contractor shall have the right of appeal,
under the clause of this contract entitled "Disputes", from
any determination made by the Contracting Officer under
paragraph (c), (e), or (i) hereof, except that if the
Contractor has failed to submit his claim within the time
provided in paragraph (c) or (i) hereof, and has failed to
request extension of such time, he shall have no such right
of appeal. In any case where the Contracting Officer has
made a determination of the amount due under paragraph
(c), (e) or (i) hereof, the Government shan pay to the
Contractor the following: (i) if there is no right of appeal
hereunder or if no timely appeal has been taken, the

'amount SO determined by the Contracting Officer, or (il) if
an appeal has been taken, the amount finally determined
on such appeal

(It) In arriving at the amount due the Contractor
under this clause there shall be deducted (i) all unliquidated
advance or other payments on account theretofore made to
the Contractor, applicable to the terminated portion of this
contract, (il) any claim which the Government may have
against the Contractor in connection with this contract, and
(iii) the agreed price for, or the proceeds of sale" of, any
materials, supplies, or other things acquired by the
Contractor or sold, pursuant to the provisions of this
clause, and· not otherwise recovered by or credited to the
Government.

(i) If the termination hereunder be partial, the
Contractor may flIe with the Contracting Officer a claim
for an eqUitable adjustment of the price or prices specified
in the' contract relating to the continued portion of the
contract (the portion not terminated by the Notice of
Termination), and such equitable adjustment as may be
agreed upon shall be made in such price or prices. Any
claim by the Contractor for an equitable adjustment under
this clause must be asserted within ninety (90) days from
the effective date of the termination notice, unless an
extension is granted in writing by the Contracting Officer.

0) The Government may from time to time,
under such terms and conditions as it may prescribe, make
partial payments and payments on account against costs
incurred' by the Contractor in connection with the
terminated portion of this contract whenever in the opinion
of the Contracting Officer the aggregate of such payments
shall be within the amount to which the Contractor will be
entitled hereunder. If the total of such payments is in
excess of the amount finally agreed or determined to be
due under tIlis clause, such excess shall be payable by the
Contractor to the Government upon demand. together with
interest computed at the rate established by the Secretary
of the Treasury pursuant to Public Law 92-41, 85 STAT
97 for the Re'negotiation Board, for the period from the
date such excess payment is received by the Contractor to
the date on which such exCess is repaid to the Government;
provided, however, that no interest shall be charged with
respect to any such excess payment attributable to a
reduction in the Contractor's claim by reason of retention
or other disposition of termination inventory until ten days
after the date of such retention or disposition, or such later
date as determined by the Contracting Officer by reason of
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the circumstances.
(k) Unless otherwise provided for in this contract,

or by applicable statute, the Contractor shall - from the
effective date of termination until the expiration of thrl''"l
years after final settlement under this contract - preserve
and make available to. the Government at all reasonable
times at the office of the Contractor· but without direct
charge to the Governinent, all his books, records,
documen'ts and other evidence bearing on the costs and
expenses of the Contractor under ,this contract and relating
to the work terminated hereunder, or, to the extent
approved by the Contracting Officer, photographs,
microphotographs, or other authentic reproductions
thereof. (ASPR 7-602.29(a»

19. PAYMENT OF INTEREST ON
CONTRACTORS' CLAIMS (1976 JUL)

(a) If an appeal is filed by the Contractor from a
final decision of the Contracting Officer under the
"Disputes" clause of this contract, denying a claim arising
under the contract, sjmpl~ interest on the amount of the
claim finallY' determined owed by the Government shall be
payable to the Contractor. Such interest· shall be at the rate
established by the Secretary of the Treasury .pursuant to
Public Law 92 -41; 85 STAT 97, from the date. the
Contractor furnishes to the Contracting Officer his written
appeal under the "Disputes" clause of this contract, to the
date of (i) a final judgment by a court of competent
jurisdiction, or (ij) mailing to the Contractor of a
supplemental agreement for execution either confirming
completed negotiations between the parties or carrying out
a decision of a board of contract appeals.

(b) Notwithstanding (a) above, (i) interest shall be
applied only from the date payment was due, if such date
is later than the filing of appeal; and (li) interest sha1l not
be paid for any period 'of time that the Contracting Officer
determines the Contractor ha·s unduly delayed in pursuing
his remedies before a board of contract appeals or a court
of competent jurisdiction. (ASPR 7 -104.82)

20. PRICING OF ADJUSTMENTS (1970 JUL)
When costs are a factor in any determination of a

contract pri~e adjustment pursuant to the "Changes" clause
or any other provision of this contract, such costs shall be
in accordance with Section XV of the Armed Services
Procurement Regulation as in effect on the date of this
contract. (ASPR 7-103.26)

21. PATENT INDEMNITY (1964 JUN)
Except as otherwise provided., the Contractor agree~

to indemnify the Government and· its officers, agents, and
employees against liability, including costs and expenses,
for infringement upon any Letters Patent of the United
States (except Letters Patent issued upon an application
which is now or may hereafter be, for reasons of national
security, ordered by the Government to be kept secret or
otherwise withheld from issue) arising out of the
performance of this contract or out of the use or disposal
by or for the account of the Government of supplies
furnished or construction work performed hereunder.
(ASPR 7-602.16(a»

22. ADDITIONAL BOND SECURITY (1976
ocr)

If any surety upon any bond furnished in connection
with this contract becomes unacceptable to the
Government, or if any such surety fails to furnish reports
as to his financial condition from time to time as requested
by the Government. or if the contract price is increased to
such an extent that the penal sum uf any bond becomes I

(Const. Gen, Prov.)



inackquate in the opinion of the Contracting Officer, the
Contractor shall promptly furpishsuch additional security
as may be required from time to time to protect the
interests of the Government and of persons supplying labor
or materials in the prosecution of the work contemplated
by this contract. (ASPR 7-602.17)

23. EXAMINATION OF RECORDS BY
COMPTROLLER GENERAL (1975 J~)

(a) This clause is applicable if the amount of this
contract exceeds $10,000 and was entered into by means
of negotiation, including small business restricted
advertising but is not applicable if this contract was entered
into by means of formal advertising.

(b) The Contractor agrees that the Comptroller
General of the United States or any of his duly authorized
representatives shall, until the expiration of three years
after fmal payment under this contract or such lesser time
specified in either Appendix M of the Armed Services
Procurement Regulation· or the Federal Procurement
Regulations Part 1-20, as appropriate, have access to and
the right .to examine any directly pertinent books,
documents, papers, and records of the Contractor involving
transactions related to this contract.

(c) The Contractor further agrees to include in all
his subcontracts hereunder a provision to the effect that
the subcontractor agrees that the Comptroller General of
the United States or any of his duly authorized
representatives shall, until the expiration of three years
after fmal payment under the subcontract or such lesser
time specified in either Appendix M of the Armed Services
Procurement Regulation or the Federal Procurement
Regulations Part 1-20, as appropriate, have access to and
the right to. examine any directly pertinent books,
documents, papers, and records of such subcontractor,
involving transactions related to the subcontract. The term
"subcontract" as used in this clause excludes (i) purchase
orders not exceeding $10,000 and (ii) subcontracts or
purchase orders for public utility services at rates
established for uniform applicability to the general public.

(d) The periods of access and examination
described in (b) and (c) above for records which relate to
(i) appeals under the "Disputes" clause of this contract, (il)
litigation or the settlement of claims arising out of the
performance of this contract, or (iii) costs and expenses of
this contract as to which exception has been taken by the
Comptroller General or any of his duly authorized
representatives, shall continue until such appeals, litigation,
claims or exceptions have been disposed of. (ASPR
7-104.1-5)

24. BUY AMERICAN ACT (1966 OCT)
(a) Agreement. In accordance with the Buy

American Act (41 U.S.C. 10a-IOd), the Contractor agrees
that only domestic construction· material will be used (by
the Contractor, subcontractors, materialmen, and suppliers)
in the perforinance of this contract, except for
nondomestic constru ction material listed in the
"Nondomestic Construction Materials" clause, if any, of
this contract.

(b) Domestic construction material. "Construction
material" means any article, material, or supply brought to
the construction site for incorporation in the building or
work •An unmanufactured construction material is a
"domestic construction material" if it has been mined or
produced in the United States. A manufactured
construction material is a "domestic construction material"
if it has been manufactured in the United States and if the
cost of its components which have been mined, produced,
or manufactured in the United States exceeds 50 percent of

(31 Max 77)

the cost of all its components. "Component" means any
artiCle, material, or supply directly incorporated in a
construction material.

(c) Domestic component. A component shall be
considered to have been "mined, produced, or
manufactured in the United States" (regardless of its source
in fact) if the article, material, or supply in which it is
incorporated was manufactured in the United States and
the component is of a class or kind determined by the
Government to be not mined, produced, or manufactured
in the United States in sufficient and reasonably available
commercial quantities and of a satisfactory quality. (ASPR
7-602.20)

25. EQUALOPPORTUNITY (1976 JUL)
(The following clause is not applicable if this

contract is exempt under ASPR 12-805. Exemptions
include contracts and subcontracts not exceeding $10.000,
and work under contracts and subcontracts which is to be
performed outside the United States by employees who
were not recruited within the United States. The
requirements of paragraph (3) of the clause shall be
satisfied whenever the prime contractor or subcontractor
posts copies of the notification prescribed by or pursuant
to paragraph (1) of the clause (ASPR 12-804(e)(2).)
During the performance of this contract, the Contractor
agrees as follows:

(1) The Contractor will· not discriminate against
any employee or applicant for employment because of race,
color, religion, sex, or natio~al origin. The Contractor will
take affirmative action to ensure that applicants are
employed, and that employees are treated during
employment, without regard to their race, color, religion,
sex, or national origin. Such action shall include but not be
limited to the following: Employment, upgrading,
demotion, or transfer, recruitment or recruitment
advertising: layoff or termination, rates of payor other
forms of compensation; and selection for training, including
apprenticeship. The Contracto·r agrees to post in
conspicuous places, available to employees and applicants
for employment, notices to be provided by the Contracting
Officer setting forth the provisions of this Equal
Opportunity clause.

(2) The Contractor will, in all solicitations or
advertisements for employees placed by or on behalf of the
Contractor, state that all qualified applicants will receive
consideration for employment without regard to race,
color, religion, sex, or national origin.

(3) The Contractor will send to each labor union
or representative of workers with which he has a collective
bargaining agreement or other contract or understanding a
notice to be provided by the agency Contracting Officer,
advising the labor union or workers' representative of the
contractor's commitments under this Equal Opportunity
clause and shall post copies of the notice in conspicuous
places available to employees and applicants for
employment.

(4) The Contractor will comply with all provisions
of Executive Order No. 11246 of September 24, 1965, as
amended by Executiv.e Order No. 11375 of October 13,
1967, and of the rules, r.egulations, and relevant orders of
the Secretary of Labor,

(5) The Contractor will furnish all information and
reports required by Executive Order No. 11246 of
September 24, 1965, as amended by Executive Order No.
11375 of October 13, 1967, and by the rules, regulations,
and orders of the Secretary of Labor or pursuant thereto,
and will permit access to his books, records, and accounts
by the contracting agency and the Secretary of Labor for
purposes of investigation to ascertain compliance with such
rules, regulations and orders.

(6) In the event of the Contractor's noncompliance
with the Equal Opportunity clause of this contract or with
any of the said rules, regulations, or orders, this contrllct

8 (Const. Gen. Prov.)
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may be canceled, terminated or suspended in whole or in
part, and the Contractor may be declared ineligible ~or

further Government contracts in accordance wlth
procedures authorized in Executive Order No. 11246 of
September 24, 1965 as amended by Executive Order No ~

11375 of October 13, 1967, and such other sanctions may
be imposed and remedies invoked as provided in Executive
Order No. 11246 of September 24, 1965, as amended by
Executive Order No. 11375 of October 13, 1967, or by
rule, regulation, or order of the Secretary of Labor, or as
otherwise provided by law. ~

(7) The Contractor will include the provisions of
paragraphs (1) through (7) in every subcontractor purchase
order unless exempted by rules, regulations, or orders of
the Secretary of Labor issued pursuant to Section 204 of
Executive Order No. 11246 of .September 24, 1965, as
amended by Executive Order No. 11375 of October 13,
1967, so. that such provisions will be binding upon each
subcontractor or' vendor. The Contractor will take such
action with respect to any subcontract or purchase order as
the <;ontracting agency may direct as a means of enforcing
such provisions including. sanctions for noncompliance:
Provided, however, that in the event the Contractor
becomes involved in, or is threatened with, litigation with a
subcontractor or vendor as a result of such direction by the
contracting agency, the Contractor may request the United
States to enter into such litigation to protect the interests
of the United States. (ASPR 7-103.18(a»

26. COVENANT AGAINST CONTINGENT
FEES (1958 JAN)

The contractor warrants that no person or selling
agency has been employed or retained to solicit or secure
this contract upon an agreement or understanding for a
commission, percentage, brokerage, or contingent fee,
excepting bona fide employees or bona fide established
commercial or selling agencies maintained by the
Contra.ctor for the purpose of securjng. business. For breach
or violation of this warranty the. Government shall have the
r1gl1t to annul this contract without liability or. in its
discretion, to deduct from the contract pnce or
consideration, or otherwise recover, the full amounto! such
commission, percentage, brokerage or contingent fee.
(ASPR 7-103.20)

.27. OFFICIALS NOT TO BENEFIT (1949 JUL)
No member of Ql' delegate to Congress, or resident

commissioner, shall be admitted. to any share or part of this
contract, m to any benefit that may arise therefrom; but
this provision shall not be construed to extend to this
contract if made with a corporation for its general benefit.
(ASPR 7-103.19)

28. CONVICT LABOR (1975 OCT)
In connection with the perfOI:mance of work under

this contract, the Contractor agrees not to employ any
persOn undergoing sentence of imprisonment except as
provided by Public Law 89-176, September 10,. 1965 (18
U.S.C. 4082{c)(2)} and. Executive Order 11755, December
29, 1973. (ASPR 7-104.17)

29. UTILIZATION OF SMALL BUSINESS
CONCERNS (1958, JAN)

(a). It is the policy of the Government as declared
by the Congress tha·t a fair propor.tion, of the pur~hases and
contracts for supplies and, services for the Govemment be
placed with small business concerns.

(b) The Contmctor agrees t(l accomplish the
maximum amount of sub<wntracting to small business
concerns that the Contrr,actor find·s to be consistent with
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the efficient performance of this contract. (ASPR
7-104.14(a»

30. UTILIZATION OF MINORITY BUSINESS
ENTERPRISES (1971 NOV)

(a) It is the policy of the Government that
Minority Business Enterprises shall have the maximum
practicable opportunity to participate in the performance
of Government contra.cts.

(b) The Contractor agrees to use his best efforts to
carry out this policy in the award of his subcontracts to
the fullest extent consistent with the efficient performance
of this contract. As used in this contract, the term
"minority business enterprise" means a business, at least 50
percent of which is owned .by minority group members or,
in case of publicly-owned businesses, at least 51 percent of
the stock of which is owned by minority group members.
For the purposes of this definition, minority group
members are Negroes, Spanish-speaking American persons,
American-Orientals, American-Indians. American Eskimos,
and American Aleuts. Contractors may rely on written
representations by subcontractors regarding their status as
minority nusiness enterprises in lieu of an independent
investigation. (ASPR 7-104.36(a»

31. FEDERAL, STATE, AND LOCAL
TAXES (1971 NOV)

(a) Except as may be otherwise provided in this
contract, the contract price includes all applicable Federal,
State, and local taxes and duties.

(b) Nevertheless, with respect to any Federal
excise tax or duty on the transactions or property covered
by this contract. if a statute, court decision, written ruling;
or regulation takes effect after the contract date, a!1d -

(1) results it! the Contractor being required
to payor bear tIWbunten of any such Federal excise tax
Or duty of i~rea.sc in< the rate thereof which would not
ciiherwise' have: be¢l't' payable on such transaction~Qr

proPerty. the:'contract price shall ~e increased. by . the
am<lunt of' such:. tax or duty or rate mcrease, prOVIded the
Contractor warrants in writing that no amount for such
newly imposed Federal excise tax or duty or rate' increase
was included in the contract price u a contingency reserve
or otherwise; or

(2) results in, the Contractor not 'being
required to payor bear the burden of, or in his obtaining a
refunci or drawback of, any su~h, Federal excise tax or dilty
which would otherWise have been payable on such
transactions or property or which was the basis of an
increase in the contract price, the contract price shall be
decreased! by the amount of the reLief, refund, or drawback
or that amount .~H';,be •.paid to the Goyernment,. as
directed' by the' CO!rtiaCting Officer. The contract pnce
shall t>e similarly decreased if the Contractor, through his
fault or negligence or his failure to follow instructions of
the Contracting Officer, is required to payor. bear the
burden ot~ or does not- obtain a refund or drawback of, any
such Federal excise tax or duty.

(c) Paragraph (b) above shall not be applicable to
social security taxes or to' any oilier employment tax.

(d) No adjustment (If less than' $100 shall be made
in the contract price pursuant to paragraph (b) above.

(e) As used in paragraph- (b) above, the term
"contract date" means the date set for bid opening, or if
thiS' is a negotiated contract, the contract date. As to
additional supplies or services procured by modifica~ion to
this contract, the term "contract date" means the date of
such modification.

<0 Unless there does not exist any reasonable
basis to sustain an exemption, the Government upon the
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request of the Contractor shall, without further liability,
furnish evidence appropriate to establish exemption from
any Federal, State, or loCal tax; provided that, evidence
appropriate to establish exemption from any Federal excise
tax or duty which may give rise to either an increase or
decreasc in the contract price will be furnished only at the
discretion of the Government.

(g) The Contractor shall promptly notify the
Contracting Officer of matters which will result in either an
increase or decrease in the contract price and shall take
action with respect thereto as directed by the Contracting
Officer. (ASPR 7-103.IO(a»

32. DAVIS-BACON ACT (~O U.S.C.
276a-276a-7)

(a) All mechanics and laborers, including
apprentices and trainees, employed or working directly
upon the site of the work shall be paid unconditionally and
not less often than once a week, and without subsequent
deduction or rebate on any account (except such payroll
deductions as are permitted by the Copeland Regulations,
29 CFR Part 3), the full amounts due at time of payment
computed at wage rates not less than the aggregate of the
basic hourly rates and the rates of payments, contributions,
or costs for any fringe benefits contained in the wage
determination· decision of the Secretary of Labor which is
attached hereto and made a part hereof, regardless of any
contractual relationship which may be alleged to exist
between the Contractor or subcontractor and such laborers
and mechanics. A copy of such wage determination
decision shall be kept posted by the Contractor at the site
of the work in a prominent place where it can be easily
seen by the workers.

(b) The Contractor may discharge his obligation
under this clause to workers in any c1assificatioIl for which
the wage determination decision contains:

(1) . Only a basic hourly rate of pay, by
making payment at not less than such basic hourly rate,
except as otherwise provided in the Copeland Regulations.
(29 CFR Part 3); or

(2) Both a basic hourly rate of pay and
fringe benefits payments, by making payment in cash, by
irrevocably making contributions pursuant to a fund, plan,
or program for, and/or by assuming an enforceable
commitment to bear the cost of, bona fide fringe benefits
contemplated. by the. Davis-Bacon Act, or by any
combination thereof. Contributions made, or costs assumed,
on other than a weekly basis shall be considered as having
been constructively made or assumed during a weekly
period to the extent that they apply to such period. Where
a fringe benefit is expressed in a wage determination in any
manner other than as an hourly rate and· the Contractor
pays a cash equivalent or provides an alternative fringe
benefit, he shall furnish information with his payrolls
showing how he determined that the cost incurred to make
the cash payment or to provide the alternative fringe
benefit is equal to the cost of the wage determination
fringe benefit. In any case where the Contractor provides a
fringe benefit different from any contained in the wage
determination, he shall similarly show how he arrived at the
hourly rate shown therefor. In the event of disagreement
between or among the interested parties as to an equivalent
of any fringe benefit. the Contracting Officer shall submit
the question, together with his recommendation, to the
Secretary of Labor for tinal determination.

(c) The assumption of an enforceable comillitment
to bear the cost of fringe benefits, or the provision of any
fringe benefits not expressly listed in section I(b)(2) of the
Davis-Bacon Act or in the wage determination decision
forming a part of the contract, may be considered as
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payment of wages only with the approval of the Secretary
of Labor pursuant to a. written request by the Contractor.
The Secretary of Labor may require the Contractor to set
aside assets, in a separate account, to meet his obligations
under any unfunded plan or program..

(d) The Contracting Officer shall require that any
class of laborers or mechanics, including apprentices and
trainees, which is not listed in the wage determination
decision and which is. to be employed under the contract
shall be classified or reclassified conformably to the wage
determination decision, and shall report the. action taken to
the Secretary of Labor. If the interested parties cannot
agree on the proper classification or reclassification of a
particular class of laborers or mechanics to be used, the
Contracting Officer shall submit the question, together with
his recommendation; to the Secretary of Labor for final
determination. Apprentices and trainees may be added
under this clause only where they are employed pursuant
to an apprenticeship or trainee program meeting the
requirements of the Apprentices and Trainees clause below.

(e) In the event it is found by the Contracting
Officer that any laborer or mechanic, including apprentices
and trainees, employed by the Cqntractor or any
subcontractor directly on the site of the work covered by
this contract has been o·r is being paid at a rate of wages
less than the rate of wages required by paragraph. (a) of ihis
clause, the Contracting Officer may (I) by written notice
to the Government Prime Contractor terminate his right to
proceed with the work, or such part of the work as to
which there has been a failure to pay said required wages,
and (2) prosecute the work to completion by contract or
otherwise, whereupon such Contractor and Subcontractor
and his sureties shall be liable to the Government for any
excess costs occasioned the Government thereby. ~

<0 Paragraphs (a) through (e) of the clause shall
apply to this contract to the extent tliat it is (1) a prime
contract with the ..Government subject to the Davis-Bacon
Act or (2) a subcontract also subject to the Davis-Bacon
Act under such prime contract.

33. CONTRACT WORK HOURS AND SAFETY
STANDARnS ACT - OVERTIME
COMPENSATION (40 U.S.C. 327-333)

Viis contract is subject to the Contract Work Hours
and Safety Standards Act and to the applicable rules.
regulations. and interpretatiQns of the Secretary of Labor.

(a) The Contractor shall not require or permit any
laborer or mechanic, including apprentices, trainees,
watchmen, and guardS, in any workweek in which he is
employed on any work. under this contract .to. work in
excess of 8' hours.JnailY calendar day or in ex:cess of 40
hours in such wprkw.ee.k.on :\VetR subject to the provisions
of the Contract Work Hours and Safety Standards Act
unless such laborer or mechanic, including apprentices,
trainees, watchmen, and guards, ~eceives compensation at a
rate not less than IY1 times his basic rate of pay for all
such hours worked in excess of 8 hours in any calendar day
or in excess of 40 hours in such workweek, whichever is
the greater number of overtime hours. The "basic rate of
pay," as used in this clause, shall be the. amount paid per
hour exclusive of the Contractor's contribution or cost for
fringe benefits, and any cash payment made in lieu of
providing fringe benel-its; or the basic hourly rate contained
in the wage determination, whichever is greater.

(b) In the event of any violation of the provisions
of paragraph (a), theContractQr shaJI be liable to any
affected employee for any amounts due, and to the United
States for liquidated damages. Such liquidated damages
shall be computed with respect to each individual laborer
or mechanic, includina an apprentice,trainee, watchman, 0'
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guard, employed in violation of the provisions of paragraph
(a) in the sum of $10 for each calendar day on which such
employee was required or permitted to be employed on
such work in excess of 8 hours or in excess of the standard
workweek of 40 hours without payment of the overtime
wales required by paragraph (a).

34. APPRENTICES AND TRAINEES
(a) Apprentices will be permitted to work at less

than the predetermined rate for the work they performed
when they are employed and individually registered in a
bona fide apprenticeship program registered with the U.S.
Department of Labor, Manpower Administration, Bureau of
Apprenticeship and Training, or with the State
-Apprenticeship Agency recognized by the Bureau, or if the
person is _employed in his fust 90 days of probationary
employment as an apprentice in such an apprenticeship
proaram, who is not individually registered in the program,
"ut who has been certified by the Bureau of
Apprenticeship and Training or the State Apprenticeship
Agency (where appropriate) to be eligible for probationary
employment as. an apprentice. The allowable ratio of
apprentices to journeyman in any craft classification
employed on this contract shall not be greater than the
ratio permitted to the contractor as to his entire work
force under the registered program. Any employee listed on
a payroll at an apprentice wage rate, who is not a trainee as
defined in subparagraph (b) of this clause or is not
registered or otherwise employed as stated above, shall be
paid -the wage rate determined by the Secretary of Labor
for the classification of work he actually performed. The
contractor or subcontractor will be required to furnish to
the contracting officer or a representative of the
Wage-Hour Division of the U.S. Department of Labor
written evidence of the registration of his program and
apprentices as well as the appropriate ratios and wage rates
(expressed in percentages of the journeyman hourly rates),
for the area of construction prior to using any apprentices
on the contract work. The wage paid apprentices shall be
Dot le$s than the appropriate percentage of the
journeyman's rate contained in the applicable wage
determination.

-(b) Trainees will be permitted to work at less than
the predetermined rate for the work performed when they
ue employed pursuant to and individually registered in a
program which has received prior approval, evidenced by
formal certification, by the U.S. Department of Labor,
Manpower Administration, Bureau of Apprenticeship and
Training. The ratio of trainees to journeymen employed on
this contract shall not be greater than permitted under the
plan approved by the Bureau of Apprenticeship and
Training. Every trainee must be paid at not less than the
rate specified· in the approved program for his level of
progress. Any employee listed on the payroll at a trainee
rate who is not registered and not participating in a training
plan approved by - the Bureau of Apprenticeship and
Training •shall tie paid not less than the wage rate
determined by the Secretary of Labor for the classification
of work he actually performed. The contractor or
mbc:ontractor wlll be required to furnish the contracting
officer or representative of the W:lge-Hour Division of the
U.S. Department of L:Jbor written evidence of the
certification of his program, the registr:ltion of the trainees,
and the ratios and wage rates prescribed in that program. In
the event the Bureau of Apprenticeship and Training
withdraws the approval of a training program, the
contractor will no longer be permitted to utilize trainecs at
less than the appliC3ble predetennined rate for the work
performed until all acceptable pr~r:lm is approved.

(e) The utilization of apprentices, trainees and
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journeymen under this part shall be in conformity with .he
equal employment opportunity requirements of this
contract.

35. PAY R 0 L L SAN DBA S I L
RECORDS

(a) The Contractor shall maintain payrolls and
basic records relating thereto during the course of the work
and sliall preserve them for a period of three (3) years
thereafter for all laborers and mechanics, including
apprentices, trainces, watchmen, and guards working at the
site of the work. Such rccords shall contain the name and
address of each such employee, his correct classificahon,
rate of pay (including rates of contributions for, or costs
assumed to· provide, fringe benefits), daily :lod weekly
number of hours worked, dl,ductions made and actual
wages paid. Whenever the Contractor has obtained approval
from the Secretary of Labor as provided in paragraph (c) of
the clause entitled "Davis-Bacon Act," he shall maintain
records which show the commitment, its approval, written
communication of the plan or program to the laborers or
mechanics affected, and the costs anticipated or incurred
under the plan or program.

(b) The Contractor shall submit weekly a copy of
all payrolls to the Contracting Officer. The Government
Prime Contractor shall- be responsible for the submission of
copies of payrolls of all subcontractors. The copy shall be
accompanied by a statement signed by the Contractor
indicating that the payrolls are (orrect and complete, that
the wage rates contained therein are not less than those
determined by the Secretary of Labor, and that the
classifications set forth for each laborer or mechanic,
inclUding apprentices and trainees, conform with the work
he performed. Submission of the "Weekly Statement of
Compliance" required under this contract and the Copeland
Regulations of the Secretary of Labor (29 CFR Part 3)
shall satisfy the requirement for submission of the above
statement. The Contractor shall submit also a copy of any
approval by the Secretary of Labor with respect to fringe
benefits which is required by paragraph (c) of the clause
entitled "Davis-Bacon Act."

(c) The Contractor sh:lll make the records required
under this clause available for inspection by authorized
representatives of the Contracting Officer and the
Department of Labor, and shall permit such representatives
to interview employees durins working hours on the job.

36. COMPLIANCE WITH COPELAND
REGULAnONS

The Contractor shall comply with the Copeland
Regulations of the Secretary of Labor (29 CFR Part 3)
which are incorporated herein by reference.

37. WITHHOLDING OF FUNDS
(a) Th~ Contracting Officer may withhold or cause

to be withheld from the Government Prime Contractor so
much of the accrued payments or advances as may be
considered necess:lry (1) to pay laborers :lnd mechanics,
including apprentices, trainees, watchmen, and guards
employe4. by the Contractor or any subcontmctor on the
work the full amount of wages required by the contract,
and (2) to satisfy any liability of :lny Contractor and
Subcontr:lctor for liquidated damages under paragraph (b)
of the Clause entitled "Contract Work Hours and Safety
Standards Act-Overtime Compensation."

(b) If any Contmctor or subcontractor fails to pay
any laborer, mechanic, apprentice, trainee, watchman, or
guard employed or working on the site of work, all or part
of the wages required by the contract, the Contr:lcting
Oiticer may, after written notice to the GovernmenlPrime
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Cohtrattor, take such action as may be necessary to cause
suspenSion of any further payments or advances until such
violatiO'ns havc ceased. '

38. SUBCONTRACTS (1972 FEB)
The Contractor agrees to insert the clauses h~reof

entitled "Davis-Bacon Act," "Contract Work Hours and
SafetY Standards Act-Overtime. Compensation,"
"Apprentices and Trainees," "Payrolls and Basic Records,"
"Compliance with Copeland RegUlations," "Withholding of
F u Ii d s, .. . .Sub con t r act s " • and "Con t ra c t
Termination-Debarment" in all subcontracts. The term
"Coiltractor" as used in such clauses in· any subcontract
ihaJll:>1l deellled 'to refer to the subcontractor except in the
phras.e "Government Prime ContractOr." (ASPR
7-60t.23(a)(vii)

39., CONTRA CT TERMINATION
DEBARMENT (1972 APR)

, A breach ofthe clauses hereof entitled "Davis--Bacon
Act:' ,"Contract Work Hours and Safety Standards
Act-:-Overtime Compensation," "Apprentices and Trainees,"
''Payiolls and Ba.sic Records," "Compliance with Copeland
Re,Ulations," "Withholding .of •. Funds,"and. "Subcontracts"
may be grounds for termination of the contract, and for
debt'fment as provided in 29 CFR 5.6 (ASPR
7-:-602.23(a)(viii)

40.' DISPUTES CONCERNING LABOR
stANI>ARDS(196S JAN)

Disputes arising out of the labOr standards provisions
of t~is contract shall be subject to the Disputes clause
except to the extent such disputes involve the meaning'of
classifications or wage rates contained in the wage
determination decision.of the secretary of Labor or the
applicability of the labor provisions of this, contract· which
questions shall be referred t6 the SecrlltaJy or, Labot in
accordance with the procedures of the Department of
Labor. (ASPR 7-603.26) .

41. CON T RA c; TOR I NSPECTI ON'
SYSTEM (1964 NOV) .

The C(mtractor shall (i) maiatain' an adequate
inspection system and pllrf()rin such inspections as will
assure that the· work performed under the c()ntract
conforms to contract requirements, and (ii) maintain and
make available to the Government adequate records of such
iDJpeetions. (ASPR 7-602.1 O(a»

42.. GRATUItIES (1952 MAR)
(a) The Government may, by writtel'l nQtieeto the

Contractor. terminate the right of the Contractor to
proceed under this contract if it is found. after notice and
hearing, by the Secretary or his duly authorized
representative, that gratuities (in the fOIln of entertainment,
pets, or otherwise) were offered or given by the
Contractor, or any agent or representative of the
Contractor, to any officer or employllCl of the Government
with a view toward. securing a contract or securing
favorable treatment with respect to the awarding or
aantmdillJ, or .the· making of any determinations. with
respect to the performing of such contract; provided. that
the existence of the facts upon which the SCcrctary or his
dUly authorized representative makes such findi~s shall be
in iSSUe and .may be reviewed in 3lIY competent court.

(b) In the event this contract is termitlated as
provided in paragraph (a) hereof. the Government shall be
entitled (0 to pursue the same· remedies against the
Contractor as it could pursue in the event of a brelich of
daO. contract by the Contractor, .nd(ii) as a penaltlf, in
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a4,dition to any other damages to which it may beentilled
by law, 1\) exemplary damages in an amount (as determined
by the. Socretary. or his duly authorizedrcpresentaltVe)'
which shall be not le55 than three nor more than ten times
the costs in~urred' by 'the Contractor in providing any' such .
gratuities to ,ny such officer or employee;

(c) '{he rights and remedies of the Govemment
provided in ·this clause shall not bC'exclusiveandcaredn
addition to any other rights and. remedies provided' bylaw
or under thisconltact. (ASPR7~I04.16)·

43. SMALL BUSINESS SUlB€ONTRA:0I'ING
pROGRAM (MAINTENANCE. REPAIR AND
CONSTRUCTION) (19160CT)

(The/ollowing. clause is applicablei! this contract is
in excess of $500;000)

(a) The Contractor agreestoeStablish'andiconduct
a small business subcontracting progradFwhiCh will enable
small business concerns to be considered faidy as"
subcontractors, including supplierS,' orkter this contract; In
this connection, the Contractor shaIldeSignateamindividual,
to (i) maintain liaison with the Government on small
business matters, and (ij) administer theContuctor'sSmall
Business Subcontractina' Program;

(b) The Contractor shaU submit DO Form 1140-1
each quarter in· accordance with, the· instructions. provided
OD the for",; except that where the Contractor submits the
report on a: corporate basis rather than a.plantbasis; he
may submit his reports to the Department having. the.
responsibility for the Small Business Subcontracting
Program at the corporate headquarters. The' reporting:
requirements of this subparagraph (b);do not· apply tosmaU
business contractors, small bUsiness' subcontractors; or
educational and nonprofit institutions;

(c) The Contractor further agrees (j) to insert the
"Utilization of Small. Business Concerns" c1au~e. in
subcontracts which offer substantial. subcontracting
opportunities, and (ii) to insert in'. each such . subcontract
excllClding $500,000 a clause conforllling. SUbstantially. to
the languap of t1)is clause except that subcontractors shall·
submit DO Form 1140-1 direct to the Government
addressees prescribed on the Form. The Contractor will
notify the Contractina Officer of the name' and· address',of
each" subcontractor that will be required tost.lbmita report
on DO Form 1140-1. (ASPR 7-602.26(b»

44. RENEGOTIATION (1959001')
(a) 1'0 the extent· reqUired by law, this contract is

sub~~t to the RenCJotiation Act of 1951 (50 U.S.C.. App.
1211, et seq.), as amended, and to any subsequent, act of
Congress providing for the renegotationof contracts.
Nothing contained' in this clause shall impose any
renegotiation obligation with respect to this. contract or any
subcontract hereunder which is not imposed b.y an act of
Congress. heretofore or' hereafter enacted.. Subject to the
foregoing this contract shall be deemed to contain all the
provisions required by section 104 of the Renegotiation
Act. of 1951, and by any such . other act, without
subsequent contract amendment specificallY, incorporating
such proviSions.

(b) The Contraqor I&rllClSto insert:thei.provisions
of this clause. including this, paragraph (b), in all
subcontracts, as that term is defined in section. I03gof the,
Renegotiatil.>n Act of 1951, as amendei.L (ASPR<
7-103;13(a»

45. NOTICE AND:· ASSISTANCE REGARDING
PATENT AND COPYRIGHT
INFRINGEMENT (1965 JAN)

(The provisions of this clause shall be applicable. only
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if the amount of this contract exceeds $10,000.)
(a) The Contractor shall report to the Contracting

Officer, promptly and in reasonable written detail, each
notice or claim of patent or copyright infringement based
on the performance of this contract,.oLwhich the
Contractor has knowledge.

(b) In the event of any claim or suit against the
Government on. account of any alleged patent or copyright
infpngement arising out of the performance of this contract
or out of the use of any supplies furnished or work or
services performed hereunder, the Contractor shall furnish
to the Government, when requested by the Contracting
Officer, all evidence and information in possession of the
Contractor pertaining to such suit or claim. Such evidence
and information shall be furnished at the' expense of the
Government except where the Contractor has agreed to
indemnify the Government.

(c) This clause shall be included in all
subcontracts. (ASPR 7-103.23)

46. 'AUTHORIZATION AND CONSENT (1964
MAR)

The Government hereby gives its authorization and
consent (without prejudice te:' any rights of
indemnification) for all use and 'manufacture, in the
performance of this contract or any part hereof or any
amendment hereto or any subcontract hereunder (including
any lower-tier subcontract), of any invention described in
and covered by a patent of the United States (i) embodied
in the structure or composition of any article the delivery
of which is accepted by the Government under this
contract, or (ti) utilized in the machinery, tools, or
methods the use of which necessarily results from
compliance by the Contractor or the using subcontractor
with (a) specifications or written provisions now or
hereafter forming a part of this contract, or (b) specific
written' instructions given by the Contracting Officer
directing the manner of performance. The entire liability to
the Government for infringement of a patent of the United
States shall be determined solely by the provisions of the
indemnity clauses, if any, included in this contract or any
subcontract hereunder (including any lower-tier
subcontract), and the Government assumes liability for all
other infringement to the extent of the authorization and
consent hereinabove granted. (ASPR 7-103.22)

47. COMPOSITION OF CONTRACTOR (1965
JAN)

If the Contractor hereunder is comprised of more
than one legal entity, each such entity shall be jointly and
severally liable hereunder. (ASPR 7-602.32)

48. SITE INVESTIGATION (1965 JAN)
The Contractor acknowledges that he has investigated

and satisfied himself as' to the conditions affecting the
work, including but not restricted to those bearing upon
transportation, disposal, handling and storage of materials,
availability of labor, water, electric power, roads and
uncertainties of weather, river stages, tides or similar
physical conditions at the site, the conformation and
conditions of the ground, the character of equipment and
facilities needed preliminary to and during prosecution of
the work. The Contractor further acknowledges that he has
satisfied himself as to the character, quality and quantity of
surface and subsurface materials or obstacles to be
encountered insofar as this information is reasonably
ascertainable from an inspection of the site, including all
exploratory work done by the Government, as well as from
information presented by the drawings and specifications
made a part of this contract. Any failure by the Contractor
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to acquaint himself with the available information will not
relieve him from responsibility for estimating properly the
difficulty or cost of successfully performing the work. The
Government assumes no responsibility for any conclusions
or interpretations made by the Contractor on the basis of
the information made available by the Government. (ASPR
7-602.33)

49. PRO T E C T ION 0 F E X 1ST I N G
VEGETATION, STRUCTURES, UTILITIES, AND
IMPROVEMENTS (1965 JAN)

(a) The Contractor will preserve and protect all
existing vegetation such as trees, shrubs, and grass on or
adjacent to the site of work which is not to be removed
and which does not unreasonably interfere with the
construction work. Care will be taken in removing trees
authorized for removal to avoid damage to vegetation to
remain in place. Any limbs or branches of trees broken
during such operatiotJs' or by the careless operation of
equipment, or by workmen, shall be trimmed with a clean
cut and painted with an approved tree pruning compound
as directed by the Contracting Officer.

(b) The Contractor will protect from damage all
existing improvements or utilities at or near the site of the
work, the location of which is made known to him, and
will repair or restore any damage to such facilities resulting
from failure to comply with the requirements of this
contract or the failure to exercise reasonable care in the
performance of the work. If the Contractor fails or refuses
to repair any such damage promptly, the Contracting
Officer may have the necessary work performed and charge
the cost thereof to the Contractor. (ASPR 7-602.34)

50. OPERATIONS AND STORAGE
AREAS (1965 JAN)

(a) All 9perations of the Contractor (including
storage of materials) upon Government premises shall be
confined to areas authorized or approved by the
Contracting Officer. The Contractor shall hold and save the
Government, its officers and agents, free and harmless from
liability of any nature occasioned by his operations.

(b) Temporary buildings (storage sheds, shops,
offices, etc.)· may be erected by the Contractor only with
the approval of the Contracting Officer, and shall be built
with labor and materials furnished by the Contractor
without expense to the Government. Such temporary
buildings and utilities shall remain the property of the
Contractor and shall be removed by him at his expense
upon the completion of the work. With the written consent
of the Contracting Officer, .such buildings and utilities may
be abandoned and need not be removed.

(c) The Contractor shall, under regulations
prescribed by the Contracting Officer, use only established
roadways or construct and use such temporary roadways as
may be authorized by the Contracting Officer. Where
materials are transported in the prosecution of the work,
vehicles shall not be loaded beyond the loading capacity
recommended by the manufacturer of the vehicle or
prescribed by any Federal, State or local law or regulation.
When it is necessary to cross curbings or sidewalks,
protection against damage shall be provided by the
Contractor and any damaged roads, curbings, or sidewalks
shall be repaired by, or at the expense of the Contractor.
(ASPR 7-602.35)

51. MODIFICATION PROPOSALS PRICE
BREAKDOWN (1968 APR)

The Contractor, in connection with any proposal he
makes for a contract modification, shall furnish a price
breakdown, itemized as required by the Contracting

(Const. Gen. Prov.)
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submit in writing his proposals for
effectuating this provision for accident
prevention;
meet in conference with representatives
of the Contracting Officer to discuss and
develop mutual understandings relative
to administration of the over-all safety
prolllam. (ASPR 7-602.42(a) & (b»

(2)

and will also take or cause to be taken such additional
measures as the Contracting Officer may determine to be
reasonably necessary for the purpose.

(b) The Contractor will maintain an accurate
record of, and will' report to the Contracting Officer in the
manner and on the forms prescribed by the Contracting
Officer, exposure data and aU accidents resulting in death,
traumatic injury, occupational disease, and damage to
property, materials, supplies and equipment incident to
work performed under this contract.

(c) The Contracting Officer will notify the
Contractor of any noncompliance with the foregoing
provisions and the action to be taken. The Contractor shall,
after receipt of such notice, immediately take corrective
action. Such notice, when delivered to the Contractor or
his representative at the site of the work, shall be deemed
sufficient for the purpose. If the Contractor fails or refuses
to comply promptly, the Contracting Officer may issue an
order stopping all or part of the work until satisfactory
corrective action has been taken. No part of the time lost
due to any such stop orders shall be made the subject of
claim for extension of time or for excess costs or damages
by the Contractor.

(d) Compliance with the provisions of tltis clause
by subcontractors will be the responsibility of the
Contractor.

(e) Prior to commencement of the wo* the
Contractor will:

(1)

56. GOVERNMENT INSPECTORS (1965 JAN)
The work will be conducted under the general

direction of the Contracting Officer and is subject to
inspection by his appointed inspectors to insure strict
compliance with the terms of the contract. No inspector is
authorized to change any provision of the specifications
without written authorization of the Contracting Officer,
nor shall the presence or absence of an inspector relieve the
Contractor from any requirements of the contract. (ASPR
7-602.43)

57. RIGHTS IN SHOP DRAWINGS (1966 APR)
(Applicable to all contracts calling for the delivery of

shop drawings)
(a) Shop drawings for construction means

drawings" submitted to the Government by the
Construction Contractor, subcontractor or any lower tier
subcontractor pursuant to a construction contract, showing
in detail (i)' the proposed fabrication and assembly of
structural elements and (ti) the installation (i.e., form, fit,
and attachment details) of materials or equipment. The
Government may duplicate, use, and disclose in any manner
and for any purpose shop drawings delivered under this
contract.

(b) This clause, including this paragraph (b), shall
be included in all subcontracts hereunder at any tier.
(ASPR 7-602.47)

58. MINORITY BUSINESS ENTERPRISES
SUBCONTRACTING PROGRAM (1971 NOV)

(The fol/owing clouse is applicable if this contract is
in excess of $500,000)

(a) The Contractor agrees to establish and conduct
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Officer. Unless otherwise directed, the breakdown shan be
in sufficient detail to· permit. an analysis of all material,
labor, equipment, subcontract, and overhead costs, as well
as profit, and shall cover all work involved in the
modification, whether such work was deleted, added or
changed. Any amount claimed for subcontracts shall be
supported by a similar price breakdown. In addition, if the
proposal includes a time extension, a justification therefor
shall also .be furnished. The proposal, together with the
price breakdown and time extension justification, shall be
furnished by the date specified by the Contracting Officer.
(ASPR 7-602.36)

52. SUBCONTRACTORS (1972 FEB)
Within seven days after the award of any subcontract

either by himself or a subcontractor, the Contractor shall
deliver to the Contracting Officer a statement setting forth
the name and address of the subcontractor and a summary
description of the work subcontracted. The Contractor shall
at the same time furnish a statement signed by the
subcontractor acknowledging the inclusion in his
subcontract of the clauses of this contract entitled "Equal
Opportunity," "Davis-Bacon Act," "Contract Work Hours
and Safety Standards Act - Overtime Compensation,"
"Apprentices and Trainees," "Payrolls and Basic Records,"
"Compliance with Copeland Regulations," "Withholding of
Funds," "Subcontracts" and "Contract Termination 
Debarment." Nothing contained in this contract shall create
anY contractual relation between the subcontractor and the
Government. (ASPR 7-602.37)

(13 Jun 77)

53. CLEANING UP (1965 JAN)
The Contractor shall at all times keep the

construction area, including storage areas used by him, free
from accumulations of waste material or rubbish and prior
t.o completion of the work remove any rubbish from the
premises and all tools, scaffolding, equipment, and materials
not the property of the Government. Upon completion of
the construction the' Contractor shall leave the work and
premises in a clean, neat and workmanlike condition
satisfactory to the Contracting Officer. (ASPR 7-602.40)

54. ADDITIONAL DEFINITIONS (1965 JAN)
(a) Wherever in the specifications or upon the

drawings the words "directed," "required," "ordered,"
"designated," "prescribed," or words of like import are
used, it shall be understood that the "direction,"
"requirement," "ordered," "deSignation,"· or "prescription,"
of the Contracting Officer' is intended and similarly the
words "approved," "acceptable," "satisfactory" or words of
like import shall mean "approved by" or "acceptable to,"
or "satisfactory to" the Contracting Officer, unless
otherwise expressly stated.

(b) Where "as shown," "as indicated," "as
detailed,'! or words of similar import are used, it shall be
understood that the reference is made to the drawings
accompanying this contract. unless stated otherwise. The
word "provided" as used herein shall be understood to
mean "provided complete in place," that is "furnished and
installed." (ASPR 7-602 41)

55. ACCIDENT PREVENTION (1977 JUN)
(a) In order to provide safety controls for

protection to the life and health of employees and other
persons; for prevention of damage to property, materials,
supplies, and equipment; and for avoidance of work
interruptions in the performance of this contract, the
Contractor shall comply with all pertinent provisions of
COrps of Engineers Manual, EM 385-1-1, dated I June
1977, entitled "General Safety Requirements", as amended,
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• program which will enable minority business enterprises
(as defined in the clause, entitled, "Utilization of Minority
Business Enterprises") to be considered fairly as
subcontractors and suppliers under this contract. In this
connection, the Contractor shall:

(1) Designate a liaison officer who will
administer the Contractor's "Minority Business Enterprises
Program."

(2) Provide adequate and timely
consideration· of the potentialities of known minority
business enterprises in all "make-or-buy" decisions.

(3) Assure that known minority business
enterprises will have an equitable opportunity to compete
for sllbcontracts, particularly by arranging solicitations,
time for the preparation of bids, quantities, specifications,
IJICI delivery schedules so as to facilitate the participation
of minority business ent~rprises. .

(4) Maintain records showing (i) procedures
which have beel'! adopted to comply with the. policies set
forth in this clause, including the establishment of a source
list of minority business enterprises, (ii) awards to minority
business enterprises on the source list, and (iii) specific
efforts to identify and award contracts to minority business
eaterprises.

(5) Include the "Utilization of Minority
Business Enterprises" clause in subcontracts which offer
IPbstantial minority business enterprise subcontracting
opportunities.

(6) Cooperate with the Contracting Officer
in any studies and surveys of the Contractor's minority
business enterprises procedures and practices that the
Contracting Officer may from time to time conduct.

(7) Sub mit per i 0 die rep 0 r 15 0 f
subcontracting to known minority business enterprises with
respect to the records referred to in subparagraph (4)
above, in such form and manner and at such time (not
more often than quarterly) as the Contracting Officer may
prescribe.

(b) The Contractor further agrees to insert, in any
subcontract hereunder which may exceed $500,000
provisions which shall conform subs~antially to the language
of this clause, including this paragraph (b), and to notify
the Contracting Officer of the names of such
subcontractors. (ASPR 7-104.36(b»

.cONnNUEDON NEXT PAGE
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CONTINUED ON NEXT PAGE
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59. AFFIRMATIVE ACTION FOR DISABLED
VETERANS AND VETERANS OF THE VIETNAM
ERA (1976 JUL)

(This clause is applicable pursuant to 41 C.P.R.
60-250, if this contract is for $10,000 or more.)

(a) The· contractor will not discriminate against
any employee or applicant for employment because he or
she is a disabled veteran or veteran ·of the Vietnam era in
regard to any position for which the employee or applicant
for employment is qualified. The contractor agrees to take
afrumative action to employ, advance in employment and
otherwise treat qualified disabled veterans and veterans of
the Vietnam era without discrimination based upon their
disability or veterans status in all employment practices
such as the following: employment upgrading, demotion or
transfer, recruitment, advertising,. layoff or termination,
rates of payor other forms of compensation, and selection
for training, including apprenticeship.

(b) The contractor agrees that all suitable
employment openings of the contractor which exist at the
time of the execution of this contract and those which
occur during the performance of this contract, including
those not generated by this contract and including those
occurring at an establishment of the contractor other than
the one wherein the contract is being performed but
excluding those of independently operated corporate
afrillates, shall be listed at an appropriate local office of the
State employment service system wherein the opening
occurs. The contractor further agrees to provide such
reports to such local office regarding employment openings
and hires as may be required.

State and local government agencies holding Federal
contracts of $1 0,000 or more shall also list all their suitable
openings with the appropriate office of the State
employment service, but are not required to provide those
reports set forth in paragraphs (d) and (e).

(c) Listing of employment openings with the
employment. service system pursuant to this clause shall be
made at least £oncurrently with the use of any other
recruitment source or effort and shall involve the normal
obligations which attach to the placing of a bona fide job
order, including the acceptance of referrals of veterans and
nonveterans. The listing of employment openings does not
require the hiring of any particular job applicant or from
any particular group of job applicants, and nothing herein
is intended to relieve the contractor from any requirements
in Executive Orders or regulations regarding nondiscrimi
nation in employment.

(d) The reports required by paragraph (b) of this
clause shall include, but not be limited to, periodic reports
which shall be filed at least quarterly with the appropriate
local office or, where the contractor has more than one
hiring location in a State, with the central office of that
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State employment service. Such reports shall indicate for
each hiring location (1) the number of individuals hired
during the reporting period, (2) the number of nondisabled
veterans of the Vietnam era hired, (3) the number of
disabled ·veterans of the Vietnam era hired, and (4) the
total number of disabled veterans hired. The reports should
include covered veterans hired for on-the-job training
under 38 USC 1787. The contractor shall submit a report
within 30 days after the end of each reporting period
wherein any performance is made on this contract
identifYing data for each hiring location. The contractor
shall maintain at each hiring location copies of the reports
submitted until the expiration of one year after final
payment under the contract, during which time these
reports and related documentation shall be made available,
upon request, for examination by any authorized represen
tatives of the contracting officer or of the Secretary of
Labor. Documentation would include personnel records
respecting job openings, recruitment and placement.

(e) Whenever the contractor becomes contractually
bound to the listing provisions of this clause, it shall advise
the employment service .system in each State where it has
establishments of the name and location of each hiring
location in the State. As long as the contractor is
contractually bound to thl:se provisions and has so advised
the State system, there is no need to advise the State
system of subsequent contracts. The contractor may advise
the. State system when it is no longer bound by this
contract clause.

(f) This clause does not apply to the listing of
employment openings which occur and are filled outside of·
the 50 States, the District of Columbia, Puerto Rico,
Guam, and the Virgin Islands.

(g) The provisions of paragraphs (b), (c), (d) and
(e) of this clause do not apply to openings which the
contractor proposes to fill from within his own
organization or to fill pursuant to a customary and
traditional employer-union hiring arrangement. This
exclusion does not apply to a particular opening once an
employer decides to consider applicants outside of his own
organization or employer-union arrangement for that
opening.

(h) As used in this clause: (1) "All suitable
employment openings" includes, but is not limited to,
openings which occur in the following job categories:
production and nonproduction; plant and office; laborers
and mechanics; supervisory and nonsupervisory; technical;
and executive, administrative, and professional openings as
are compensated on a salary basis of less than $25,000 per
year. This term includes full-time employment, temporary
employment of more than 3 days' duration, and part-time
employment. It does not include openings which the con
tractor proposes to fill from within his own organization or
to fill pursuant to a customary and traditional
employer-union hiring arrangement nor openings in an
educational institution which are restricted to students of
that institution. Under the most compelling circumstances
an employment opening may not be suitable for listing,
including such situations where the needs of the
Government cannot reasonably be otherwise supplied,
where listing would be contrary to national security, or
where the requirement of listing would otherwise not be
for the best interest of the Government. .

(2) "Appropriate office of the State employment
service system" means the local office of the Federal-State
national system of public employment offices with assigned
responsibility for serving the area where the employment
opening is· to be filled, including the District of Columbia,
Guam, Puerto Rico, and the Virgin Islands.

(3) "Openings which the contractor proposes to

(Const. Gen. Prov.)



fill from within his own organization" means employment
openings for which °no consideration will be given to
persons outside the contractor's organization (including any
affiliates, subsidiaries, and the parent companies) and
includes any openings which the contractor proposes to fill
from regularly established "recaU" lists.

(4) "Openings which the contractor proposes to
fill pursuant to a customary and traditional
employer-union hiring arrangement" means employment
openings which the contractor proposes to fiU from union
halls, which is part of the customary and traditional hiring
relationship which exists between the contractor and repre
sentatives of his employees.

(i) The contractor agrees to comply with the
rules, regulations, and relevant orders of the Secretary of
Labor issued pursuant to the Vietnam Veterans
Readjustment' Act, hereinafter referred t.o as the "Act" (38
U.S.c. 2012).

0) In the event of the contractor's noncompliance
with the requirements of this clause, actions for
noncompliance may be taken in accordance with the rules,
regulations, and relevant orders of the Secretary of Labor
issued pursuant to the Act.

(k) The contractor agrees to post in conspicuous
places, available to employees and applicants for
employment, notices in a form to be prescribed by the
Director, Office of Federal Contract Compliance Programs,
provided by or through the contracting officer. Such notice
'shall state the contractor's obligation under the law to take
affirmative action to employ and advance in employment
qualified disabled veterans and veterans of the Vietnam era
for employment, and the rights of ,applicants and
employees.

'(I) The contractor will notify each labor union or
representative of workers with which it has a collective
bargaining agreement or other contract understanding, that
the contractor is bound by the terms of the Vietnam Era
Veterans Readjustment Assistance Act, and is committed to
take affirmative action· to employ and advance in
employment qualified disabled veterans and veterans of the
Vietnam Era.

(m) the contractor will include the provisions- of
this clause in every subcontract or purchase. order of
$10,000 or more unless. exempted by rules, regulations, or
orders of the Secretary issued pursuant to the Act. so that
such provisions will be binding upon each subcontractor or
vendor. The contractor will take such action with respect
to any subcontract or purchase order as the Director of the
Office of Federal Contract Compliance Programs may direct
to enforce such provisions, including action for
noncompliance. (ASPR 7-103.27)

60. VALUE ENGINEERING INCENTIVE (1977
APR)

(a) Application. This clause applies to a Contractor
developed and documented Value Engineering Change
Proposal (VECP) which:

(j) requires a change to this contract to
implement the VECP; and

(ij) reduces the contract price without
impairing essential, function or
characteristics, provided that it is not
based solely on a change in deliverable
end item quantities.

(b) Documentation. As a minimum, the following
information shall be submitted by the contractor with each
VECP:

(j) a description of the difference between
the existing contract requirement and
the proposed change, and the
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comparative advantages and
disadvantages of each; justification where
function or characteristics of a work
item is being altered; and the effect of
the change on the performance of the
end item;

(ii) an analysis and itemization of the
requirements of the contract which must
be changed if the VECP is accepted and
a recommendation as to how to make
each such change (e.g., a suggested
specification revision);

(iii) a separate detailed cost estimate for both
the existing contract requirement and
the proposed change to provide an
estimate of the reduction in costs, if
any, that will result from acceptance of
the VECP, taking into account the costs
of development and implementation by
the Contractor (including any amount
attributable to subcontracts in
accordance with paragraph <0 below);

(iv) a prediction of any effects the proposed
change would have on related costs to
the Military Department such as
Government' furnished property' costs,
and costs of maintenance and operation:

(v) a statement of the time by which' a
change order adopting the VECPmust
be issued so as to obtain the maximum
cost reduction during the remainder of
this contract, noting any effect on the
contract completion time or delivery
schedule; and

(vi) identification of any previous submission
of the VECP, including the dates
submitted, the agencies involved, the
numbers of the Government contracts
involved, and the previous actions by the
Government, if known;

(c) Submission. To expedite a determination,
VECPs shall be submitted to the Resident Engineer at the
worksite with a copy to the Contracting Officer. Proposals
sha1l be processed expeditiously; however, the Government
shall not be liable for any delay in acting upon any
proposal submitted pursuant to this clause. The Contractor
has the right to withdraw, in whole or in part" any VECP
at any time prior to acceptance by the Government.

(d) Acceptance. The Contracting Officer may
accept, in whole or in part, by contract modification any
VECP submitted pursuant to this clause. The Contracting
Officer may ,accept theVECP even though an agreement on
price reduction has not been reached,by issuing the
Contractor' a notice to proceed with the change., Until a
notice to proceed is issued or a contract modification
applies a VECP to this contract, the Contractor shall
remain obligated to perform in accordance with this
contract. Contract modifications made pursuant to this
clause will so state. The decision of the Contracting Officer
as to the acceptance of any VECP Qnder this contract shall
be final and shall not be subject to the "Dispu tes" clause
of this contract.

(e) Sharing. If a VECP submitted by the
Contractor pursuant to this clause is accepted, the contract
price shall be adjusted without regard to profit in
accordance with the foUowing provisions:

(i) Definition:
(A) Instant contract savings to the

Contractor (lCS) are the estimated
reduction in the Contractor's cost
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FORACTION
(1976 MAY)

(Const. Gen. Prov.)

62. CLEAN AIR AND WATER (1975 OCT)
(Applicable only if the contract exceeds $100,000, or

the contracting officer has determined that orders under an
indefinite quantity contract in anyone year will exceed
$100.000. or a facility to be used has been the subject of a
conviction under the Clean Air Act (42 U.S.c.
1857c~8(c){1)) or the Federal Water Pollution Control Act
(33 U.S.c. 1319(c)) and is listed by EPA, or the contract is
not otherwise exempt.)

(a) The Contractor agrees as follows:

accepted. in any manner and for
any purpose whatsoever. and have
others so do."

In the event of acceptance of a VECP. the Contractor
hereby grants to the Government all rights to use, duplicate
or disclose, in whole or in part. in any manner and for any
purpose whatsoever. and to have or permit others to do so.
any data reasonably necessary to fully utilize such VECP.
(ASPR 7-602.50)
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furnished pursuant to
Engineering Incentive
of contract

shall not be
disclosed outside the Government,
or duplicated. used. or disclosed,
in whole or in part, for any
purpose other than to evaluate a
VECP submitted under said clause.
This restriction does not limit the
Government's right to use
information contained in this data
if it is or has been obtained. or is
otherwise available. from the
Contractor or from another
source, without limitations. If such
a VECP is accepted by the
Government under said contract
after the use of this· data in such
an evaluation. the Government
shall have the right to duplicate•
use, and disclose any data
reasonably - necessary to the full
utilization of such VECP as

of performance resulting from the
acceptance of the VECP. The
proposed cost reduction includes
estimated allowable Contractor
development and implementation
costs (CC). The Contractor's
development and implementation
costs include any subcontractor
development and implementation
costs (see (f) below). For purposes
of this clause, Con tractor
development costs are those costs
incurred after the Contractor has
identified a specific VE project
and prior to acceptance and
implementation by the
Government.

(B) Government Costs (GC) are those
DOD costs which directly result
from development and
implementation of the VECP, such
as test and evaluation of the
VECP.

(ii) Calculations and Actions.
Multiply ICS by 45% and GC by 55%.
Add these two resulis, e.g., (.45 ICS +
.55 GC) and subtract from the contract
price.

(f) Subcontracts. The Contractor shall include
appropriate VE ar-rangements in any subcontract of
$50,000 or greater, and may include such arrangements in
contracts of lesser value. To compute any adjustment in the
contract price under paragraph (e) above, the Contractor's
cost of development and implementation of a VECP which
is accepted under this contract shall include any
development and implementation costs of a subcontractor
which clearly pertains to such VECP, but shall exclude any
VE incentive payments which the Contractor may make to
a subcontractor. The Contractor may make whatever VE
incentive payment arrangements he chooses with his
subcontractor s, provided that any payments to
subcontractors under such arrangements are made from the
Contractor's, and not the Government's, share of the
savings resulting from the VECP.

(g) Da tao The Contractor may restrict the
Government's right to use any sheet of a VECP or of the
supporting data, submitted pursuant to this clause, in
accordance with the terms of'the following legend if it is
marked on such sheet:

,,.his data
the Value
clause
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(i) To comply with all the requirements of
section 114 of the Clean Air Act, as amended (42 U.S.c.
1857, et seq., as amendcd by Public Law 91 -604) and
section 308 of the Fedcral Water Pollution Control Act (33
U.S.C. 1251, as amcnded by Public Law 92-500),
respectively, relating to inspection, monitoring, entry,
reports, and information, as well as other requirements
specified in section· 114 and section 308 of the Air Act and
the Water Act, respectiveiy, and all regulations and
guidelines issued thereunder before the award of this
contract;

(ii) That no portion of the work required by
this prime contract will be performed in a facility listed on
the Environmental Protcction Agency List of Violating
Facilities on the date this contract was awarded' unless and
until the EPA eliminates the name of such facility or
facilities from such listing;

(iii) To use his best efforts to comply with
clean air standards and clean water standards at the
facilities in which the contract is being performed; and

(iv) To insert the substance of the provisions
of this clause in any nonexempt subcontract, including this
paragraph (iv).

(b) The terms used in this clause have the
following meanings.

(i) The term ''Air Act" means the Clean Air
Act, as amended (42 U.S.C. 1857 et seq., as amended by
Public Law 91-604).

(ii) The term "Water Act" means Federal
Water Pollution Control Act, as amended (33 U.S.c. 1251
et seq., as amended by Public Law 92-500).

(iii) The term "clean air standards" means
any enforceable rules, regulations, guidelines, standards,
Iimita tions, orders, controls, prohibitions, or other
requirements which are contained in, issued under, or
otherwise adopted pursuant to the Air Act or Executive
Order 11738, an applicable implementation plan as
described in section 110(d) of the Clean Air Act (42 U.S.C.
1857c-5(d), an .approved implementation procedure or
plan under section lll(c) or section lll(d), respectively,
of the Air Act (42 U.S.c. 1857c-6(c) or (d», or an
approved implementation procedure under section 112(d)
of the Air Act (42 U.S.c. 1857c-7(d».

(iv) The term "clean water standards" means
any enforceable limitation, control, condition, prohibition,
standard or other requirement which is promulgated
pursuant to the Water Act or contained in a permit issued
to a discharger by the Environmental Protection Agency or
by a State under an approved program, as authorized by
section 402 of the Water Act (33 U.S.c. 1342), or by a
local' government to ensure compliance with pretreatment
regulations as required by section 307 of the Water Act (33
U.S.C. 1317).

(v) The term "compliance" means
compliance with clean air or water standards. Compliance
shall also mean compliance with a schedule or plan ordered
or approved by a court of competent jurisdiction, the
Environmental Protection Agency or an air or water
poilu tion control agency in accordance with the
requirement of the Air Act or Water Act and regUlations
issued pursuant thereto.

(vi) The term "facility" means any building,
plant, installation, structure, mine, vessel or other floating
craft, location, or site of operations, owned, leased, or
supervised by a contractor, subcontractor, to be utilized in
the performance of a contract or subcontract. Where a
location or site of operations contains or includes more
than one building, plant, installation, or structure. the
entire location or site shall be deemed to be a facility
except where the Director, Office of Federal Activities,
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Environmental Protec.tion Agency, determines that
independent facilities are colocated in one geographical
area.

(vii) The term "nonexempt contract or
subcontract" means a contract or subcontract of more than
$100,000 which is not otherwise exempted pursuant to the
EPA regulations implementing the Air Act and Water Act
(40 CFR 15.5), as further implemented in ASPR 1-2302.4
or in FPR 1-1.2302-4 (whichever is applicable) and the
procedures of the Department awarding the contract.
(ASPR 7-103.29)

63. NOTICE TO THE GOVERNMENT OF
LABOR DISPUTES (1958 SEP)

(a) Whenever the Contractor has knowledge that
any actual or potential labor dispute is delaying or
threatens to delay the timely performance of this contract,
the Contractor shall immediately give notice thereof,
including all relevant information with respect thereto, to
the Contracting Oficer.

(b) The Contractor agrees to insert the substance
of this clause, including this paragraph (b), in any
subcontract hereunder as to which a labor dispute may
delay the timely performance of this' contract; except that
each such subcontract shall provide that in· the event its
timely performance is delayed or threatened by delay by
any actual or potential labor dispute, the subcontractor
shall immediately notify his next higher tier subcontractor,
or the prime contractor, as the case may be, of all relevant
information with respect to such dispute. (ASPR 7-104.4)

64. CONTRACT PRICES BIDDING
SCHEDULE (1968 APR)

(The following clause is applicable to contracts
containing unit prices)

Payment for the various items listed in the. Bidding
Schedule shall constitute full compensation for furnishing
all plant, labor, equipment, appliances, and materials, and
for perforining all operations required to complete the
work in conformity with the drawings and specifications.
All costs for work not specifically mentioned .in the
Bidding Schedule shall be included 111 the contract priCes
fot the items list"'!. (ASPR 7-603.5)

65. PRIORITIES, ALLOCATIONS, AND
ALLOTMENTS (1975 OCT)

(The following clause. is applicable to rateab'e
contracts)

The Contractor shall follow the provisions of DMS
Reg. 1 or DPS Reg. 1 an!! all other applicable regulations
and orders of the Bureau of Domestic Commerce in
obtaining controlled materials and other products and
materials needed to fill this order. (ASPR 7-104.18)

66. PRICE REDUCTION FOR DEFECTIVE
COST OR PRICING DATA PRICE
ADJUSTMENT (1970 JAN)

(The following clause is applicable if this contract is
in excess of $100.000)

(a) This clause shall become operative only with
respect to any modification of this contract which involves
aggregate increases and/or decreases in costs plus applicable
pronts in excess of $100,000 unless the moditication is
priced on the basis of adequate competition, established
catalog or market prices of commercial items sold in
substantial quantities to the general public, or prices. set by
law or regulation. The right to price reduction under this
clause is limited to defects in data relating to such
modifica tion.

(b) If any price, including profit, or fee, negotiated

(Const. Gen. Prov.)
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in connection with any price adjustment under this
contract was increased by any sigruficant sums because:

(i) the Contractor furnished cost or pricing data
which was not complete. accurate and current
as certified in the Contractor's Certificate of
Current Cost or PriCing Data;

(il) a subcontractor, pursuant to the clause of this
contract entitled "Subcontractor Cost or
Pricing Data" or "Subcontractor Cost or
Pricing Data - Price Adjustments" or any
subcontract clause therein required, furnished
cost or pricing data which was not complete,
accurate and current as certified in the
subcontractor's Certificate of Current Cost or
Pricing Data;

(iii) a subcontractor or prospective subcontractor
funlished cost or pricing data which was
required to be complete, accurate and current
and to be submitted to support a subcontract
cost estimate furnished by the Contractor but
which was not complete.' accurate and current
as .of the date certified in the Contractor's
Certificate of Current Cost or Pricing Data; or

(iv) the Contractor or a subcontractor or.
prospective subcontractor furnished any data,
not within (j), (ii) or (iii) above, which was not
accurate, as submitted; ,

the pri~ shall· be reduced accordingly and the contract
shall be modified in writing as may be •necessary to reflect
such reduction. However, any reduction in the contract
price due to defective subcontract data ofa prospective
subcontractor, when the subcontract Was not subsequently
awarded to such subcontractor, will be limited to the
amollnt (plus applicable overhead and profit markup) by
which .the actual subcontract, or actual cost' to the
Contractor if there was no subcontract, was less than the
prospective subcontract cost estimate submitted by the
Contractor, provided the actual subcontract price was not
affected by defective cost or pricing data.
Note: Since the contract is subject to reduction under this
clause by reason of defective cost or pricing data submitted
in connection with certain. subcontracts, it is expected that
the contractor may wish to include a clause in· each such
subcontract requiring the subcontractor to appropriately
ln4emnify the contractor. However, the inclusion of such a
clause and the terms thereof are matters for negotiation
and agreement between the contractor and the
subcontractor, provided that they are consistent with ASPR
23-203 relating to Disputes provisions in subcontracts. It is
also expected that any subcontractor subject to such
indemnification will generally require substantially similar
indemnification for defective cost or pricing data required
to be submitted by his lower tier subcontractors. (ASPR
7-104.29(b»

67. ' INTE~T(1972 MAY)
Notwithstanding any other provision of this contract,

udless paid within thirty (30) days, all amounts that
become payable by the Contractor to the Government
under this contract (net of any applicable tax credit under
the Internal Revenue Code) shall bear interest from the
date due until paid and shall be subject to adjustments as
provided by Part 6 of Appendix E of the Armed Services
Procurement Regulation, as in effect on the date of this
contract. The interest rate per annum shall bcthe interest
rate in effect which has been established by the Secretary
of the Treasury pursuant to Public Law 92-41; 85 STAT
97 for the Renegotiation Board, as of the date the amount
becomes due as herein provided. Amounts shall be due
upon the earliest one of (j) the date fIXcd pursuant to this
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contract; (ii) the date of the first written demand for
payment, consistent with this contract, including demand
consequent upon default termination; (iii) the dale of
transmittal by the Government to the Contractor of ,
proposed' supplemental agreement to confirm completed
negotiations fiXing the amount; or (iv) if this contract
provides for revision of prices, the date of written notice to

the Contractor stating the amount of refund payable in
connection with a pricing proposal or in connection with a
negotiated pricing agreement not confirmed by contract
supplement. (ASPR 7-104.39)

68. AUDIT BY DEPARTMENT OF
DEFENSE (1975 JUN)

(The following clause is applicable unless this
contract was entered into by formal advertising and is not
in excess of $100.000)

(a) Gener~l. The Contracting Officer or his
representatives shall have. the audit and inspection rights
described in theappficable paragraphs (b), (c) and (d)
below.

(b) Examination of Costs. If this is a cost
reimbursement type, incentive, time and materials, labor
hour, or price redeterminable contract, or any combination
thereof, the Contractor shall maintain, and the Contracting
Officer or his representatives shall have the right to
examine books, records, documents, and other evidence and
accounting procedures and practices, sufficient to reflect
properly all direct and indirect costs of whatever nature
claimed to have been incurred and anticipated to be
incurred for the performance of this contract. Such right of
examination shall include inspection at all reasonable times
of the Contractor's plants, or such parts thereof, as may be
engaged in the performance of this contract.

(c) Cost or Pricing Data. If the Contractor
submitted cost or pricing data in connection with the
pricing of this contract or any change or modification
thereto, unless such pricing was .based on adequate price
competition, established catalog or market prices of
commercial items sold in substantial quantities to the
general public, or prices set by law or regulation, the
Contracting Officer or his representatives who are
employees of the United States Goverrunent shall have the
right to examine all books, records, documents and other
data of the Contractor related to the negotiation, pricing or
performance of such contract, change or modification, for
the purpose of evaluating the accuracy, completeness and
currency of the cost or pricing data submitted.
Additionally, in the case of pricing any change or
modification exceeding $100,000 to formally advertised
contracts, the Comptroller General of the United States or
his representatives who are employees of the United States
Government shall have such rights. The right of
examination shall extend to all documents necessary to
permit adequate evaluation of the cost or pricing data
submitted, along with the computations and projections
used therein.

(d) Reports. If the Contractor is required to
furnish Cost Information Reports (CIR) or Contract Fund
"'Status Reports (CFSR), the Contracting Officer or his
representatives .shall have the right to examine books,
records, documents, and' supporting materials, for the
purpose" of evaluating (i) the effectiveness of the
Contractor's policies and procedures to produce data
compatible with the objectives of these reports, and (ij) the
data reported.

(e) Availability. The materials described in (b),
(c) and (d) above shall be made available at the office of
the Contractor, a t all reasonable times, for inspection,
audit, or reproduction, until the expiration of three years

(Const. Gen. Prov.)



from the date of final payment under this contract or such
'lesser time specified in Appendix 'M Of the Armed Services
Pwcurement Regulation, and for such'longer period, if, any,

,as is required by applicable statute, or by other clauses of
thIS contract, or by (1) and (2) below:

(l) If this contract is completely or partially
'terminated,the records relating to the worktenrlinated
>shall be madeavailablefof' a period of three, years from the
:date of any resultingfinaJ settlement.

(2) 'Records which relate'to appeiliSunder
the "Disputes" clause of 'this contract, or' lihgationo'r the

,settlement of claims arising out of the performance of this
contract, shall be made~vaiJable until, such appeals,
litigation, or claims have been; disposed of.", ,

(I) The Contractor :snallinserta cHiiJse containing
all the provisions of this clause, including this paragraph (I),
in all subcontracts exceeding $lO,OaOhereunder,except
,altered as necessary for proper identification of the
contracting parties and, the Contracting Officer' under the

'Government prime contract. (ASPR7-104.4l(a))

,69. SUBCONTRACTOR COST OR PRICING
DATA ~PRICE ADJUSTMENTS (1970 JAN)

(The following clause is applicable if this contractu
,in· excess of $].00,000)

(a) Paragraphs (b) and (c) of, this clause shall
,become operative only with respect to any modific~tion
made pursuant to one or more provisions of this contract
which involves aggregate increases and/or decreases in costs
plus applicable profits expected to exceed $100,000. The
requirements of this,' clause 'shall be limited to such
modifications.

(b) The Contractor shall require subcontractors
hereunder to "submit cost or' pricing data under, the
following circumstances: (i)prior to' the award of any
subcontract the amount of which is expected to exceed
$100,000 when entered into;(ii) prior to the pricing ,of any
subcontract modification which involves aggregate 'increases
and/or decreases in costs 'plus applicable prOfits expected to
exceed $100,000; eXcept where the price is based on
adequate price competition, established catalog or market
prices of commercial items sold in substantialq,uantities to
the general public, or prices set by law or regulation,

(c) The Contractor shall require subcontractors to
certify' that. to the best of theiT knowledge. and belief the
cost and pricing data submitted under (b) above is accilCate,
complete, and current as of the date of agreement on the
negotiated price of the subcontract or subcontract change
or modification.' '

(d) The Contrllctor 'shallinsertlhesubstance of
this clause including this paragraph (d) in each subcontract
whichexceeds $100,000. (ASPR 7-:104'.42{b»

70.1 G OV ER N ME NT - FURN lSiHED
PROPERTY (SHORT FORM)(1964 NOV) "

(The follo~ingclariseisapplicable when Government
Property having all acquisition cost of $25.0000rless is
furnished to or acquired by the Contractor)

..' (a) The Government. shall deliver .,to the
Contractor, for use only in connection with this contract,
the property described in the schedule .or specifications
(hereinafter, referred . to' as "Government "-furnished
property"), at the times and ldcations stated'therein. If the
Government-furnished property, suitable for ,its intended
use, is not so delivered'to the Contractor, the Contracting
Oflicer shall, upon tiinciy written requestmhde by the
Contractor, and if the facts warrant such ,aCtion; equitably
adjust any .affected' provision of this contract'llursuant to
the procedures 'of the "Changes" clause hereof.. " ,.'

(b), Title to Government,-furnislfedproperty'shall
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remain in the Government. The Contractor shallmaintalin
a'dequate property co:.ntrol· records df
Government -"furnished "property, in 'accordancewith'sou~d
industrial" practice.

(c) , IJnlessotherwise providcdirf this, contract, Ute
Contractor, upon .delivery 10 him of any
Government-furnished property,'.assumes therisk.of,aild
shall be .res'ponsible'for; any loss-thereofor damage thereto
except forreasonabiewear and '~ear; and exceptAo fliJe
extent that such, property is consumed inthepeFformant:e,
of thiscontracl.' " ,

(d) .' The. ContraCtor shaU,'uponcompletion of this
contract; prepare for shipment; Jdeliver Lo.b. origin, &r
dispose ,of all Government-furiti'shed property .n4it
consumed' 'in theperformanceQf this, contract, or n(1)t
theretofore delivered . to the :'Government" as may be
directed orautborizedbytIle Contracting Officer. The net
proceeds .of aTly such disP(jsal'shalI be credited to the
contract price or paid in such i other manner'.as the
'Contracting Officer may direct. (ASPR 7';"104~24(t))

70;2 GOVERNMENT rPROPERT,Y (If IXED
PRICE) (I968SEP) ,

(The follolving dauseisapplicable when Government
Property hailing an .acquisition' cost, in excess of $25,000 is
furnished to Or acquitedbY'the'CQntracior)

(a) Government"-Purnitl;fzed 'Property. The
Government shall deliver' to the 'Contractor, , for use in
connection with and under the terms of thiscontract,the
property, described as Government""furnishedpropetty in
the Schedule or'speCifications, together;with' such related

, data, and information as the Contractor' may request and as,
may reasonably be required for the' ihtendeduse of such
property (hereinafterrefer.red to; as '~'Government-furilishel.L

property"),The delivery Or pcrformance"dates for the
suppliesorscrviCestobefurnished by the Contractor under
this c<>ntract are based.upontheexpectatioh that
Government--furnisbedproperty;. suitable for use (except
for such property furnished "as is") will be delivered to the
Contractor at the times ,statedintheSc'hedule, or, jfnot so
stated, in sufficient time to enable the ContractottO meet
such delivery or performance ,dates. In 'the/event ' tha't

"Government":'furnished property' is,not,delivered·.to the
Contractor by such' tiine or times, the Contracting Officer
shall,lIpon timely written request, made, by the 'Contractor,
make' a'determimHion of thedelay;'if any, occasioned the
Contractor'thereby, and sball,equitably adjust the delivery
or performance dates or the contract price, orbo.th, ami
any other conhactualprovision,affected by;any such delay,
in, ,accordance with' the procedures provided for ,in the
clause of this contract entitled "Changes." ',Except for
Government":'furnished property furnished' "as is,!' in the
event the Government-furnished property' is' received by
the Contractor ina condition not suitable foi the intendecl
use the Contractor shaH, upon, receipt thereof,notifythe
Contracting Officer of, such Jact "and, ',as" directed l;>y', the
Contracting Officer, either (i)retumsuch property at the
Government's expense or otherwise dispose of the property,
or '(ii) et"fect repairs or modifications. ,Upon the completion
of(i)or,(ii) above,the Contracting Officer upon written
request oftheContractoTs}tall equitably adjust, the delivery
or, performance dates?r the contract •price,or both, and
any othercontrnctualprovisionaffected by the rejection or
disposition, or the repair 'or'mddification, in accordance
with the 'procedures provided for in' theclauseof'this

'contiactentiUcd'·Chahges." .The foregoing provisions for
"adjustment are' exclusive and the Government shall not be

fulbleto suit for breacll of contract by reason of any delay
in delivcryof Government"-furnishCdproperty or delivery

'of such propeityina, condition not suitable for its
i ~
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(Const. Gen. Prov.)

may abandon any Government property
in place, and thereupon all obligations of
the Government regarding such
abandoned property shall cease; and
has no obligation to the Contractor with
reSard to restoration or rehabilitation of
the Contractor's premises, neither in case
of abandonment (paragraph (j)(i) above),
disposition on completion of need or of
the contract (paragraph (i) above), nor
otherwise, except for restoration or
rehabilitation costs which are properly
included in an equitable adjustment
under paragraph (b) above.

(il)

performance of this contract.
(0 Utilization, Maintenance and Repair of

Government Property. The Contractor shall maintain and
administer, in accordance \Vith sound industrial practicl',
and in accordance with applicable provisions of AppcndL
B, a program for the utilization, maintenance, repair,
protection, and preservation. of Government properlY until
disposed of by the Contractor in accordance with this
clause. In the event that any damage occurs to Government
property the risk of which has been. assumed by the
Government under this contract, the Government shall
replace such items or. the Contractor shall make such repair
of the property as the Government directs; provided.
however, that if the Contractor cannot effect' such repair
within the time required, the Contractor shall dispose of
such property in the manner directed by the Contracting
Officer. The contract price includes no compensation to the
Contractor for the performance of any repair or
replacement for which the Government is responsible, and
an equitable adjustment will be made in any contractual
provisions affected b}' such repair or replacement of
Government property made at the direction of the
Government, in accordance with the procedures provided
for in the' "Changes" ciause· of this contract. Any repair or
replacement for which the Contractor is responsible under
the provisions of this contract shall be accomplished by the
Contractor at his own expense.

(g) Risk of Loss. Unless otherwise provided in this
contract, the Contractor assumes the risk of, and shall be
responsible for, any loss of or damage to Government
property provided under this contract upon its delivery to
him or upon passage of title thereto to the Government as
provided in paragraph (c) hereof, except for reasonable
wear and tear and except to the extent that such property
is consumed in the performance of this contract.

(h) Access. The Government, and any persons
designated by it, shall at all reasonable times have access to
the premises wherein any Government property is located,
for the purpose of inspecting the Government property.

(i) . Final Accounting and Disposition of
Government Property. Upon the completion of this
contract, or at such earlier dates as may be fixed by the
Contracting OffiCer, the' Contractor shall submit, in a form
acceptable to the Contracting Officer, inventory schedules
covering all items of Government property not consumed in
the performance of this contract (including any resulting
scrap) or not theretofore delivered to the Government, and
shall prepare for shipment, deliver f.o.b. origin, or dispose
of the Government property, as may be directed or
authorized by the Contracting Officer. The net proceeds of
any such disposal shall be credited to the contract price or
shall be paid in· such other manner as the Contracting
Officer may direct.

(j) Restoration of Contractor's Premises and
Abandonment. Unless otherwise provided herein, the
Government:

(i)

21(3 Jan 77)

intended use.
(b) Cha"Kes in Government-furnished Property.

(I) By notice in writing, the Contracting
Officer may (i) decrease the property
provided or to be provided by the
Government under this contract, or (ij)
substitute other Government-owned
property for property to be provided by
the Government, or to be acquired by
the Contractor for the Government,
under this contract. The Contractor shall
promptly take such action as the
Contracting Officer may direct with
respect to the removal and shipping of
property covered by such notice.

(2) In the· event of any decrease in or
substitution of property pursuant to
subparagraph (I) above, or any
withdrawal of authority to use property
provided under any other contract or
lease, which property the Government
had agreed in the Schedule to make
available for the performance of this
contract, the Contracting Officer, upon
the written request of the Contractor
(or, if the substitution of property
causes a decrease in the· cost of
performance, on his own initiative), shall
equitably adjust such contractual
provisions as may be affected by the
decrease, substitution, or withdrawal, in
accordance with the procedures provided
for .in the "Changes" clause of this
contract.

(c) Title. Title toal1 property furnished by the
Government shall remain in the Government. In order to
define the obligations of the parties under this clause, title
to each item of facilities, special test equipment, and
special tooling (other than that subject to a "Special
Tooling" clause) acquired by the Contractor for the
Government pursuant to this contract shall pass to and vest
in the Government when its use in the performance of this
contract commences, or upon payment therefor by the
Government, whichever is el)rlier, whether or not title
previously vested. All Government-furnished property,
together with all property acquired by the Contractor title
to which vests in the Government under this paragraph, is
subject to the provisions of this clause and is hereinafter
collectively referred to as "Government property." Title to
Government property shall not be affected by the
incorporation or attachment thereof to any property not
own'ed by the Government, nor shall such Government
property, or any part thereof, be or become a fixture or
lose its identity as personalty by reason of affixation to
any realty.

(d) Property -1dministration. The. Contractor shall
comply with the provisions of Appendix B, Armed· Services
Procurement Regulation, as in effect on the date of the
contract, which is hereby incorporated· by reference and
made a part of this contract. Material to be furnished by
the Government shall be ordered or returned by. the
Contractor, when required, in accordance with the "Manual.
for Military Standard Requisitioning and Issue Procedure
(MILSTRIP) for Defense Contractors" (Appendix H, Armed
Services Procurement Regulation) as in. effect on the date
of this contract, which Manual is hereby incorporated by
reference and made a part of this contract.

(e) Use of Government Property. The Government
property .shall, unless otherwise provided herein or
approved by the Contracting Onker, be used only for the
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(k) Communications. All communications issued
pursuant to this clause shaH be In writing or in accordance
WIth the "Manual for Military Standard Requisitioning and
Issue Procedure (MIl-STRIP) for Defense Contractors"
(Appendix H, Armed Services' Procurement Regulation).
(ASPR 7-104.24(a»

71. VARIATIONS ,IN ESTIMATED
QUANTITIES (1968 APR)

(The following clause is not applicable' to bid items
listed in the .. Variations in Estimated' Quantities '
Subdivided Items" clause, and also· is not applicable to
contracts for dredging work which contain the "Variations
in Estimated Quantities - Dredging" clause.)

Where the quantity of a pay item in this contract is
an estimated quantity and where the actual quantity of
such pay item varies more than fifteen percent (l5%) above
or below the estimated quantity stated in this contract, an
equitable adjustment in the contract price shaH be made
upon demand of either party. The equitable .adjustment
shall be based upon any increase or decrease in costs due
solely to the variation above one hundred fifteen percent
(115%) or below eighty-five percent (85%)· of the
estimated quantity. If the quantity variation is such as to
cause an increase in the time necessary for completion, the
Contracting Officer shall, upon receipt of a written request
for an extension of time within ten (0) days from the
beginning' of such delay, or within such further period of
time which. may be granted by the Contracting Oficer
prior to the date of final settlement of the. contract,
ascertain the facts and make such adjustment for extending
the completion date as in his judgment the findings justify.
(ASPR 7-603.27)

72. P R OG R E SS C H ART SAN D
rfI%UlREMENTS FOR OVERTIME WORK (1965

(a) The Contractor shall within 5 days or within
such time as determined by the Contracting Officer, after
date of commencement of work prepare and submit to the
Contracting Officer for approval a practicable schedule,
showing the order in which the Contractor proposes to
carryon the work, the date on which he will 'start the
several salient features (including procurement of materials,
plant and equipment) and the contemplated dates for
completing the same. The schedule shall be. in the form of
a progress chart of suitable scale to indicate appropriately
the percentage of work scheduled for completion at any
time. The Contractor shall enter on the chart the'actual
progress at such intervals as directed by the Contracting
Officer; and shall immediately deliver to the Contracting
Officer three copies thereof. If the Contractor fails to
submit a. progress schedule within the time herein
prescribed, the Contracting Officer may withhold approval
of progress payment estimates until such time as the
Contractor submits the required progress schedule.

(b) If, in the opinion of the Contracting Officer,
the Contractor falls behind the progress schedule, the
Contractor shall take such steps as may be necessary to
improve his progress and the' Contracting Officer may
require him to increase the number of shifts, or overtime
operations, days of work, or the amount of construction
plant, or all of the~, and to submit for approval such 1

supplementary schedule or schedules in chart form as may
be deemed necessary to demonstrate the manner in which
the agreed rate of progress will. be regained, all without
additional cost to the Government.

(c) Failure of the Contractor to comply with the
requirements of the Contracting Officer under this
provision shall be grounds for determination by the
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Contracting Officer that the Contractor: is notl?r9~~~Hng

the, work-with such diligence as wiU,yinsu~e completion
within the time specified, Upon,. such de,termination the
Contracting 'Officer may terminate the Contractor's right to
proceed witlt the wo* or any separablep"rt thereof, in
accordance with . the clause of,;\he CdO tract entitled
"Termination for Default -. Damages for Delay ~ Time
,Extensions," (ASPR 7-60304&)

7l,'ENVIRONMENTALLlTIGATION (1~n4
NOV)(OCE)

(a)· If· the performance of all or 'any part of the
'work is suspended, delayed,or'interrul1ted due to an order
of. a court' of competent jurisdictiQil. as a result of"
environmental litigation, as ·defined·below, the Contracting
Offioer, at the request of the Contractor,. shall determine
whether the .order is due .dna,ny.,.part to the acts or
omissions of the Contractor Or' a Subcontractor at any tier
not required by the terms of tltis contract. If it is
determined that the order is not due in any part to acts or

.omissions of the Contractor or a Subcontractor at any tiel
other than as required by thetelms'o~ this contract, such
suspension, delay; or interruption; shall he considered as if
ordered by the Contracting Officer in the administration of
this contract under the termsof.the~'S\lspensionof Work"
cla~ of this contract. The period of such suspension,
delay or interruption shall be cotUidered unreasonable, and
an, adjustment shall be made for any increase in the cost of
performance of this contract (excluding profit) as provided
in that clause, subject to all the provisions thereof.

(b) . The term "environmental litigation", as used
herein,. means a lawsuit alleging that t,he work will have an
adverse effect ontlte envirollment or. that the Government
has not duly considered, either substantiVely or
procedurally; the effect of the workontqe en"il"onment.
(ECI 7-671.10)

(Const. Gell. ho".)(Alterna,te)
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74. LOCAL AFFIRMATIVE ACTION PLAN
(l972DEC) (REVISED)

(a) As used in this clause:
(1) "Hometown Plan" or "Plan" means the

formal agreement among contractors, unions, and minority
representatives described in the solicitation from which this
conttact resulted;

(2) "the covered area" means the
ceographical area described in the solicitation from which '
this contract resulted;

(3) "Director, OFCC" means the Director,
Office of Federal Contract Compliance, United States
Department of Libor, or any person to whom he delegates
authority; and

(4) "min-ority" means Negro,
Spanish-surnamed American, Oriental, and American
Indian, and includes both men and women.

(b) Whenever the Contractor, or any subcontractor
at any tier, subcontracts a portion of the work involving
any construction trade, he shall include in each such
subcontract exceeding $10,000 the provisions of this clause
and any applicable minority manpower utilization goals

. under this contract, which shall be adopted by his
subcontrac,tor, who shall with regard to his own employees
and subcontractors be bound thereby to the full extent as
if he were the Contractor.

(c) If the Contractor is signatory to the Plan either
individually or thrOUgh an association, his affirmative action
program shall be in accordance with the Plan. In such case,
paragraphs (a), (b), (c), (1) and (m) of this clause shall
apply. However, to the extent that the Contractor, or any
subcontractor at any tier, employs construction trades that
ue not covered by the Plan, all of the provisions of this
clause shall apply. For the purposes of this paragraph (c),
construction trades shall be considered not covered by the
Plan: (i) if the Contractor violates a substantial requirement
of the Plan or ceases to be signatory thereto; (il) if the
Director, OFCC, determines that the Plan is no longer an
acceptable affumative action plan; (iii) if the employing
subcontractor is not or ceases to be signatory to the Plan,
either individually or through an association; (iv) if the
construction trade is not one of the trades participating in
the Plan; or (v) if the construction trade, though
participating, is not subjt:ct to a specific goal for minority
manpower utilization and has not been exempted from
such a goal by the Director, OFCC.

(d) If the Contractor is not signatory to the Plan,
his affinnative action program shall be in accordance with
this clause. However, if the Contractor subsequently
becomes signatory to the Plan, his affirmative action
program shall be in accordance with the Plan, subject to
the provisions of paragraph (c) above.

(e) The Contractor shall make good faith efforts
to meet at least the minimum minority manpower
utilization goals set forth in the solicitation from which this
contract resulted. These goals constitute a commitment of
the manhours of employment and training of minority
workers the Contractor will undertake in each construction
trade as a percentage of the total manhours to be worked
in that construction trade on all of the Contractor's
construction work in the covered area during the term of
this contract. The percentage of manhours for minority
employment and training shall be substantially uniform
throughou t the term of this contract for each construction
ttade and for all projects. Minority employees or trainees
shall not be transfemid from employer-to-employer or
flom project-to-project for the sole purpose of meeting
minority manpower utilization goals.

(0 Minority manpower utiliZation goals shall be
satisfied, whenever possible, by employment of qualified

0'1 Apr 74)

minQrity journeymen; provided, however, that the
Contractor shall comply with the "Apprentices and
Trainees" clause of this contract.

(g) In order for the nonworking training houlS of
trainees to be counted in meeting the minority manpower
utilization geals, such trainees must be employed by .the
Contractor during the training period, the Contractor must
have made a commitment to employ the tramees at the
completion of their training, and the trainees must be
trained pursuant to established training programs which
must be the equivalent, with respect to the nature, extent
and duration of training offered, of the training programs
provided for in the Plan.

(h) The Contractor shall take affumative action to
increase his minority manpower utilization, which action
shan. be at least as extensive and as specific as the following
steps:

(I) Notify community organizations that the
Contractor has employment
opportunities available and maintain
records of the organizations' response.

(ii) Maintain a file' of the names and
addresses of each minority worker
referred to him and what action was
taken with respect to each such referred
worker. If such worker was neither sent
to the union hiring hall for referral, nor
employed 'by the Contractor, the
Contractor's file should document this
fact and the reasons therefor.

(iii) Promptly notify the Director, OFCC,
when any union with whom the
Contractor has a collective bargaining'
agreement has not referred to the
Contractor a minority worker sent by
the Contractor, or the Contractor has
other information that the union referral '
process has impc.ded him in his efforts to
meet his goal.

(lY) Participate in training programs in the
irea, especially those funded by the
Department of Labor.

(v) Disseminate his EEO policy within his
own organization by including it in any
policy martual; by publicizing it in
company newspapers, annual report, etc.;
by conducting staff, employee and union
representatives' meetings to explain and
discuss the policy; by posting of the
policy; and by specific review of the
policy with minority employees.

(vi) Disseminate his EEO policy externally
by informing, and discussing it with, all
recruitment sources; by advertising in
news media, specifically including
minority news media; and by notifying,

. and discus.~ing it with, all subcontractors
and suppliers. .

(vii) Make specific and constant personal
(both written and oral) recruitment
efforts directed at all minority
organizations, schools with minority
.tudents, minority recruitment
organizations and minority -training
organizations, within the Contractor's
recruitment area. '

(vW) Make specific dforts to encourage
present minority employees to recruit
thcir friends and relatives.

(ix) Validate all man spec.iticatiolts, selection

(Const: Gen. Prov.)
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feolle<l.ive~~fgl!jnillg i:l\grilc!bcnt !pToVilUngjror.~X¢h~.sive
lrc;fer@I·.(ail\ld ,tPr~{~r,milll'tfitYiWlPlpYl\es.

i~) t.nt\he evqnt lth~t;l~y \W!>l\kor ;jla.tNiW ,under
itlliscOntr,llct i~e.s jpllice ,In ;il,Y;AAI: ;JAIl/I: ,tnlln,the ila.test ,ycar
)(or~tljqJ1 ;lln 4\C,c~ptllQle tr~!)j!eo( '1l1inQliW lm,al\po,\Vcr
;~tU~tlqn,W!ls iP'{~);jd.e~ ,i{! ,tne'$Qlicit;itiQIl ,flQmwhich ,this
.O,P!1tf!l,l;t \lll~l.tW. ;the ;gQ;lls i(qrsilid ;mtest,yea:r ~sball''llPPly.

,'(~)mtl~ \C~H\trll,qt,Or.l\nq ibis ~Q,CO!1t(AqtAr.s,;atan,y
,t~, ..silall ;1l9,t ,q;nt~,mtoi~ ;s\t!x;qnt(actl)r ,su.l>~ontr,act .
jmo4i.fi".ati~tt ;s\l:pjeq;t .to iE~~lIiti~ jQrder 11:1;246 ;(if
,SePtemQQr:24, tlQ6$,as,amllllQ.ed. tVolUli :l!.I)Y \person,Q:r ,(inn
,debar:rep:(rpm"ior,w,b9 ihll$ .jP.c,elltdpwrm:ined ;nl'lt "'0 ;bea
~~l.C~Wn~ib,le'" mid<W ifQr,.(C9.\l.lll'nmentcQn~aCls ,and
;{~e;fll1Jy ,ilS$i8t~~.ons~Qtion ·AAllt(AC.ts ;pursllllnt ito ,the
;Ex;~Il~lve'QrdAl'.1lJ!le l,ContkllqtQr,anjllbis.~llbcollt(llCtQ.rs:at
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existifli ;subcQttt~aC'ts, '.lIS ;maY 'bein\p~9:orord!U'e<ll~yjhe
Uir~!=tQ,r.:O~fJ~. l'\le·:pontrap,lor. "o.r il\issubeoot:ra.c!;o.(s .at
atty ·tit;r,.~~ !gAllm~ it.9 \l).e 'in in~!lcPmpli;l:nce ,with $ih,is
,pJ;l\l~,tbe 'f;q~1 ~p'P~l\tlll\litty ,CllU,)~.;j!loll.d ;ExllC.ul;iv~ <O.rder
'11,24:6.. as ia~pded,; ;fo.r~y fcail~~ \to :,caI<fYOllt :~oh
S<Ulp,tions;lp<lPl;n~~ij:s .

,(l.l,l) T:~!l ,CQ~tt:lIC\to.rsha\l ~p 'r,e~rds ;lInG <file
'f~~ .rllla.t~ -to ,tbep;t.p"v:i$i.Q,f.l$'bereQf~sm~ !b.e "eijuired
by th~ ,Gov~{lIlleot.

req~iremP.nts~tests.etc.
(~)Make c.veryef(\lIt lto,p,ro"V,i<le

.,after,.. sehQOl, summeranl1 vacatioll
employmcnt,tominorit.y YOlJtIlS• .

(xi) tD cVelopon -the -job training
.oppqrtunities .;I!l~p:u:ticipat,eam:l.assist
01" JU\y~s~l;iationor elllployer,groHP
t1!llping ,programsrelev;mt :to. ,tlW
,C9ntlllCtQr~S emplqYlle.nlleo.s p:>nsi~tent
wiUt his ol)ligations unQer :thisL.oci!l
Affinnative ;ActionP\an cl:llI.se.

(~COPtinuallYinventoryanQ. .evaluilrte.all
ml~oritYlpersonnel {or promotion
op.~{tunitiQS .anO enCOH{~g,e- nMAo~ity
emploYecs,toseck SlJcho~Ro.{t~nitie,s.

(x~)M*eslire that seniority practices, jot>
cl~sificll,ticu\S, .etc., dom~th.avell,

"'~l!imil1;lt,"yeffcc,t.
(xiY)t4;tke certAll1 thll,t .~ facilltie.s,and

~c.unpany :activities are non--,'segr,f1ga,ted.
(~v)Contin\lll";vmo,nitor :ll1l .. pers9nne~

a,ctiv,iUestoenS\l.re J1\il:t ;llisf;:,EO JPolicy
js~ing c~ed ,out.

(~vj) S.olicit t?i!is fQrsubcontracts (rom
• v._Uable ,min9.r;ty s,u1>co·nt@:,tors
.e~ged intne ,t;l!l<:les cove,red 'by\;l,is
C:~lJ)Illitment, ,incllJdingcirculationof
minority contractor .associations.

;(1) The ;Co.lltrllctorsilaUno.t,inany evcnt,\ltil~e
~le go~s,tim.etal:1les .or affirmative action steps in.5u,ch a
zmlnnCl ~stoCalJseor result;in discrimination against any
person .on acco\lnt of race, color. religjoo. sex or natiol)a1
orlJ.il).

(j) rheContra.ctoclshalll>ed,e,em~dto hav~ ro~t
bi$~mmltrnel)t to the millPrity ma!1pq,~er. utlljzationgo~s
jfb~ha$notdcl)ieQ equal emplqYIWW opportul)ity a.nd if
111$ rninoritymalwower util¥:i tion ral~lJ'Ieets the goals PI)
the total of :iU of' the Contla.ctor's wqrk in the covered
.,AA. Th~minor.jty manpqwer lJtili~atiqn.ofsub!:ontractors
~J Jlo.t be considered In4~lerrnining \yhether tile
Cp,ptfll.~tql h;1$ mel the minority m'l,npoWcr utlli;zation
I~S. The Contra.ctor sh~J' I),o.t ~ fq,IJIlQ. .to l)e in
no.ncpmpli.ance with the obligatipps of •. the afflImative
a~.ion plall splely becalJse of f;lllpre tp meet tllll applicable
minority manpower utilization goals. In the evept of such a
flljl9re, the <:;Qntractor sllll1l be .give.n the oppqrtunity to
4emonstrate thaJ he h;u institutedaUo( the affum;ltive
.clipJl steps specified in (h) llbove andhasmaqe every good
f~th .effort to make these steps work toward the
.tlJiwnent of the goals, aU to the purpose of expanding
IIlm(irity 1l111llpower utilizatjop on llil his prpje~ts in the
.~.ov~re4 Mea. If the CPntracWr meets the gQi!ls or if he can
dCrnoliStrate th..t he has made every "gooQ. faith" effort to
lIle~1 . th9se g(ials, no fPlIJllll sanctions or proceedings
lea~lllt towar4 sanCtions shaU be instiWted Imle~ it is
Qtherwise detennineQ. that he is nptproviding equal
emplq)'ment opportunity. If the Contractor has tilileq to.
~pmply with the requirements of E)lcclltive,Order 11246.
n ,mended. the implementing reglJlations, or his
(l\>li.P-tions hereunqer. action will be taken tQ impose such
sa~ti9nsas may be appropriate ul)der the Executive Order
a~ the rCglJlations. When the Government proceeds with
~h f(l!l1lal action. it has the burden of proving that the
Contractor has not met the requirements of his
comrnitment hereunder. but proof vf the Contractor's
fanu:re to' mcc:t th~ goals shall silift to him the requirement
to come forward with evidence to show that he has met
~e "sood faith" requirements of his commitment. It sha),1
be no excuse that a union with which the Contractor has a
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SUPERSEDEAS '~ISION
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'''"''"1'1 ",.,,,,,", YOI, 411, NO "' UIlIAY, "'N" I', ,9."

31056

1.110
Fringe Benefitl PQ)'.menb

Hou.ly Education
Rotos H&W Pon,'o.ns VacotiDft and/or

A!Jpr. Tr.

$ 11.04 .50 $ 1.10 .02
13.17' .71 1,.00 .50 .0.

10.05 ' .65 .90 .06

10.55 .65 .90 .06

11.56 .65 .90 .06

12.06 .65 .90 .06

12.56 .6 .90 .06

13.07 .6 .90 .06

10.42 .80 .80 .06

"
10.79. , .80 .80 .05

11.17 .80 .80 .06

U.92 .80 .80 .06

10.67 ,80 .80 .06

11.04 .80 .80 .06

11.41 .80 .80 • Of>

IISBES'l'OS WORKERS
»OILERMAl<ERS
BRICKLAYERS. (Phoenix Area)
Bricklayers, Manhole Builders,

Stonemasons,
Zone A (0-25 miles from the

City Hall in Phoenix I
Flagstaf f and Yuma)

Zone B (25-40 miles from the
CityHa11 in Phoenix, and
Willialns AFB)

Zone C (40-70 miles from the
City Hall in Phoenix)

Zone D (70-100 miles from City
Hall in Phoen ix)

Zone E (100-200 miles from the
City Hall in Phoenix)

Zone F (200 miles and over from
the City Hall in Phoenix)

BRICKLAYERS, (Tucson Area)
Bricklayers; Stonemasons.

Zone A (0-15 miles from Tucson
City limitll) ,

ZoneB (Over 15 miles to 30
miles from Tucson City
limits)

Zone C (Over 30 miles to 40
miles from TUcson Ci ty
lilllits)

Zone D (Over 40 miles frOll1
TUcson City limits)

Manhole Builders.
Zone A (0-15 miles from Tucson
City limitsI

Zone B (Over 15 miles to 30
lI1iles from Tucson City limits

Zone C (Over 30 miles to 40
miles from Tucson City limits

$TAft, Arizona COUIITY. Statewide
DECISION NUMBBlh A~n-5Q58 DATE. Date of PUblicatir.>n
~upet~edeSDecision NQ. AZ16-5109 dated NOvember 26, 1976, in 41 ~1t 52189.
DEsCRIPTION or WORK·. Building Construction (does not include single family

homes and garden type apartments up to and including 4 stories), heavy
.nd higpwaY construction.
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DJlClIlION lIl). AI7'I-~0~i1
~,.",.';' . .

BRICK.,AYERS. (Tucson Area) ,
(Cont'd)
Manhole Builders. (Cont'd)

Zone D (OYer 40 miles from
Tucson City limits)

CARPENTERS :
(Central and Southern Areas).
Carpenters; Drywall ApplicatOrE

Saw Filers; Shingler
Floorlayers (finish); Pile-
drivetmen

Millwr ights
(Northern Are~)

Carpenters; Drywall Applicator;
Saw Filer; .Shingler

Floorlayers (finish); Pile
drivecmen

Millwr ights
CEHENT MlISONS.

(Apache, CoConino, Gila, M:>have,
Navajo, Yavapai, Yuma and the
North"rn Portions of Giaham,
Greenlee, Maricopa and Pinal
Counties)

(Central and Southern Areas)
Cement Masons
Concrete.troweHng machine;
Sawing and scoring machine,
Curb and gutter ~achine

(Northern.Area)
Cement Masons
Concrete troweling machine,
sawing and scoring machine,
~~rb and gutter machine

(COChise, pima, Santa CrUz and
the~uthern porti~ns of
Graham, Greenlee, MaricoPa and
Pinal Counties)
(Cet\tral~!ld.Southern Are.s)
ce...nt ~S()n~
COnci~te. tr~li~ma~b~J1~1
~awing and ~corin~~C~iJl"
Curb a~ gutter machine

9.51 .95 1.00 .05

9.67 .95 1.00 .05

11.3B5 •.95 1.00 .• IIS

11:.'545 .n 1.00 .05

I

~,.;._, ..;'.J

,~

m

-~

vn
U:ii

Educafi."
Vocolldn I "lid/o.

~"'" n·

·PaV·3

0-_.-

.i
~;

P....lons

f'rl~" Beufits I'~Y"'."t.

~! '
~,

H'W

+-

J,3.of
U.~4

Boslc....,1,
R.t••

$ 9.71 .59

·~I
.07

10.71 '.59 .50 .07
1l.9~ .59 .50 .07,

'.81 .59 ' .50 .07
111.81 .59 .50 .117
12.06 ." .50 .07

I
:,~

H.6~1 .'6 1'+.7!) 1/2~ I Z
012.84 ..~ 11+.70 1/2t ::t
n::

I 1~.~~ . ~96l1"+,7Q I ll/2~
15.14 .96 . 1'••70 1/21

~~..~q .~q f 1'+.1«) I h~:13.6~ ;60 . U~7ii

---
,.')

DECl~ION NO, AZ77-S0S.

DRYWALL:
(~rom Court House il'l.Ph~nb,

Mesa, inclUding Luke. and
Williams Air Force aases)

Ta.t>erS :
Zone A (0-40 miles)
Zone B (4l-60.miles)
Z0l'le C (61 miles and over)

Tel(tur~ Spraymen: .. ,
Zone 1\ iO-40miie s)
Z"l'le B (41-60 mileil)
zon~ C (61 Illiles ~d ClVll~.)'

B~~RICI«NS •... (Fla9titi~f Are."
ZOne A. lili theClt)' ot' .. '

FlagSta;'ff,. th"t arell ly~g
in a s~uare ext~nding 20'
~ile$ North-~~th, Ea8~and
~st "f· the ~ost offt~.,
(WilHaftu;, lii.nslOW lind
Sedon. c()vering·allCiu~re
el(te~di~9 5 milell ~it~
Soutl1,EaStal'ld ~iitof
th~Post Office tn 1I.¢li
tOwn) ..

Bl~ctric tans
Cab~ Splicers

acne B (Ail tetdtC)ral.
~~riSdiction llilotted
d~tside of zooe ~, .

Illectr i.daris
Cli!:>le s~licerll

IlLtcTR:i<::iAijsi ;'~ll,,~ ~lta
NOrther~ApacheCO\lnM

Illectr1Cillns
<:al:>~e .~~.Hcerl!

tn:.EcTRIC:i~siiGl~-Itilllili ~.~,
ZOlle • . (ib" llre~"lthi" i~. r~d

~~}~s~llgi,,:,,,illl~e~~ ~

Jijr~~~~i~:·~~~~~r4~r
a~ lC4ille~CrQ!l~("9'

2~ectf ~Jii~ ...• .
c.:b~! $~H¢erll

_e_

105
.~5

.06

.05

.115.ds

.05

;0$

'.!!5

E"c~tlo ..
ond/e.

""pr. Tr.

-

'·11.2

Veeetion

-
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.80

.85

.85

''''.'.ns

f'ring, B,".~its POllfton..

-

.80

••5

.85

H&W

9.785 .845 , .95~

10.07 .!!U .!J5S
10.20 .845 .955

11.66 .845 .9S5i

1
11.945 .B45 .9SS1
12.075 .8..5 .955
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10.385
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IILIlCl'aICIANI, (ClImt'.)

Bleoti ietan. 1$ 12.'. .Ii 1\+.7' 1/n
Ca~le Splicere 12.6. .t' 1'+.7' 1/2\

sene • (Area outaib af sene A
~ "'UMed by • line forlletl
lty ..a8uring aixt· .." (16~ rea'
IIlUes frca the euter boundar1••1

of an area enelo. ~ tile
following ~undaries.Power

Road on the eaat, frOll Hunt
Highwayon the' south to one
mile south of Pinnacle Peak
Road on the north, One .ile
_th 'innacle Peak~ to
COtton Lane on,. the vestl
COtton Lane to PeCOIl IIlOH on
the south. Pecos aoacl to Pr ice,
Road and frOlll Pr1(:e Road to
Runt Highway on the _tho
Runt Highway to Powers _4 on
the east)
Electriciami 14.15 .t6 U+.7' 1/n

I 5'Cable Splicers. 14••5 .t6 1\+.1' l/U
'Zone C (outside edge af Zone •

~and extended to the outside
iilllits of the union'. 1ft
jur isdictton) III

Electr ic iana 15.23 .t6 U+.70 1/2\
Cable Splicers 15." .t6 1\+.7' lIn

BLECTRICIANS. (Kin9lDAnt
'Zone A (The area 'within the 16th

road .ile froath.. City BallI
Electr lciana I 12.t. I .t6 I 1\+.70 I 11/~'
Cable Splicers 12.'. .t6 Ut.70 l/U

ZOne D (froll the 16th roadaile
and extend up to and ineluding
the 32nd road .•1le)
Blectriciens I U.iS i .69 I U+.70 I IlIn
cable Splicers U.'S .i! U+.70 In'

hte.-
....e ""........11......,_..

I H""" " .. lit .
I ....eeli...

Ie... ........... yile..... U41.,
Awr. T,.

• 13.71 .,\ " lin14.'. " " 1/2'

14." " " l/n
14.'. " " l/n

15." . " " '1/2'
15.34 " " 1/2\

,

14

,
I

Itl

:' "

I

~ e

ILlCTKICIAI!J' (C1Me-lUMi acea)
(Cont'.)
. hne • 116-21 aUe.)

llectr ician.
cable SpHen.

lone C (28-.' aile.)
liectr lc ian.
cabl" S~licec.

ZOne D (46 aU... a~ _r)
Ilectr ic ianll
cable Splicer.

BLECTRICIANS: (Phoe~ix)

ZOne .A .IDei inning at tile north·
east corner, a line extending
.outhwardon Bush Highway to
McKellips load, a line exten'
.ast"on MCKellips aoa4 to a
point on. mile east of the
intersection of State Highway
88 and U. S. 60 and 70 near
Apache Junetton, Southwa~' to
Baseline Road, weat on BaseXl'
load to the inter8ection of
8a~line Road and Ellsworth
load; South on Ellsworth Road
to u"nt II iC)hW"y I veat on Hunt
HiC)t, ..·.y to Powera llDacI, a lin'
extending .south on Power8 aoad
five miles, then extending
atraiC)ht west to a point five
.Ues west of Interstate 10','
then northweat on a line para
with Inter.tate 10 to interaec
with Pecos aoad, vest on p_

o Road to intersect with COtton
Lane, .North on COtton Lane
to B"loat' Road.' we8t on
Deloat Road to Airport.. aoacl.
North on A1tport Road in a
8trai'jht Une to inter.ect
waddell Road. Ea8t on Waddel
aoad to intersect with Cotton
Lane. North on COtton Lane to
Deer Valley Drive and eaat on
Deer Valley Drive to interaec
with nush Highway including Lu
and Willia.s Air Force Bases.
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'o.'eEnECTIIICfNCS,. ITwc..' .~'. Area) IC,,".t' ))."a",11

Z_ C I~te. frO\!! 12 rO\llC .U.. R....
up to and ill¢1u4in9 30 r..,
• ilea) , ,

.l:J.eott1c~.na.

ellblll 'plic~HI

&on~ D (Are•. frlt'll 3. r'" aUea
.~ lIlCtel)d t~ ~~ ci!'taitll
liMits of the un1oo'.
jur11"41c t ioo)
Elect. io ia"s
Cllb1e Splic!!rs

E~"ICf~~:. (tu",. Arlf.)
'ZQI)~ ~ (~~1II~ Mortl! o~ C()lotll"'iver, ~at of ~~ty'~v,,~. '

~E, SOU!;/) til CO"l\ty 1~t./)

~tr"et'~ll,,~at tp l::cI!lllty
~ve",u~ Jill Citie" of Sei~.ton
and P8r~lIr1

r:ll1~tr lel,\""
Cllb1,,~H-el!rs

ZO~ea(1~I6'ml1e.from ~on. A)
r;le!>ttle:tlins
Cable splicers

&one C 116-42 lIlil." fr", ZQoe A)
i;lectrici..n,,' " ..
Calo1e splicers

ICll)ll 11142 milllll frOlll ZOne A
at14 (>Ut)
E~9tr~ia"l1
ell!)l!! splicl!ra

r:LIMiTOltCQllll'f.ll.UCTOIIS ,
Et.E\lAT()R aoNllTRUC'i'Q1lS' l!BLPEIIS

:i~tI ~1l~'fR~IIS' ~~

t~~~1
Cti!ntra1'l!ncl South4tCIl At!!ll'
ifQrtlu~rn ' Ar:e~ ' ..

~~EIIS' lTuc;Il\lfl Areaf
ZQge' ~' Iq~30 m,~J.•• ~r~ ~sonl

¢9~! f (~Q~~l1 ,H;l! ~¥~ ~c;.)
~~9, ~. li~~~~ '~~"l!,'fP'" ~C;1IQ9:)
~.,~. (~'ll 9.llt,,~~. 'p!1t' q, •

I

"....c.,Ia"
..d/or

/ti.PPr. Tr.

-

l'''fJ:4!l •

'~"AL ~.""'~ V~ ..,. ~ n~~. ""If( \1. '._e_-

,...-J... t'vocatlo"

F"'~9" .....flt. "oY"'1"'h

-

~H

1~.~9 " 9' lm
13.~4 ,\ " ~12\

13.79 '. " 1/2'
U·Qf ~.~ ,.' 1~~

~-

lIa.lc
il I,
Ro .

$ 15.23 .~, U+.70 1/2'
J.M~ .9f 1~+.7. 1/2'

12.Q. .n l't~70 1/~'
12·~. .n m· l • 1{2\

14.15 .96 U+.70 l/n
14.'5 ." 1~+.10 1/2'

15.23 .9~ Ut.70 'V:z,
15.~~ .96 U+.?ll 1/~'

,-

,.II'UlIufl UO. 1\'1,11 'Ut·...

E~CTRICIl\ll5: ('Kin!man) (CO"t'4)
ZOne C (From the ;J2r.d road mi~e

and extend up to the ~utside

limits of the UnlOft's
jui isdic'; iOll)
Electr ieians
Cal>le$plicers

ELECrRICI ANS: (Pr~seC!tt)

~one.~ (~hc area ~ith~n 20 r~4

!)!Hl1s Crq" theCit¥ Hlp!
Efectr ici,,'''' . .
Ca~le ~plic:~r8

Zon~ ~. (From the 20th r~d !)Ii1e
and exten4 up to and incfudio~

the 32nd ro"" mile)
. ElectriCians '
Cable Spliceu

ZoneC' (\'rom the 320d rClad mile
,,~d extend tClt~e qutside limit
of th~ \,lJ)i,oll's; jur~s4ic::ti()l1)

Elect ( i~ i.]1)~~

('abll~' Spi ic~~rs
IF.LE;:TH11~IA~:;;: (Tucson Area;
I 2q''>!\ (~r..a withind6 rOi'd mile.

from Ihe City Hallio 'lucllon
and 0<'U9.lMi.' ~9111el:! lIod

'Sierra Vista IIha11 be limited
to 16 road miles from the
center qf th~ rellpeetive t~~)
Electr iciaos ,,' '
cal>le'S~licers

Zqne ~. (~rea fro!)! the ~ter
li~ii$of th~ l~ mile rlldt~lI
..net e~ tend u~ l;Cl ,8ti4 '
111i#1~dl119 Hr~" '''!lJ,ell)
Electri(i~a~" " .
cab~ $iMcers

~
I

.p.
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8..1.
FII... 8....flh P.,_tI

H••••, ) e.....11oo
R.to. H... ' ...1••• v•••tI.. ..011.•

App•• T••

I

$ 9.73 .70 .60 .50 .20
10.23 .70 .60 .50 .20
10.18 .70 .60 .50 .20
10.73 .70 .60 .50 .20

10."8 .70 .60 .50 .20
10.98 .70 .60 .50 .20
10.93 .70 .60 .50 .20
11."8 .70 ·.60 .50 .20

11."8 .70 .60 .50 .20
. 11.98' .70 .60 .50 .20

11.93 .70 .60 .50 .20
12."8 .70 .60 .50 .20

11.73 .70 .60 .50 .20
12.23 .70 .60 .50 .20
12.18 •70 .60 . .50 • .20
12.73 .70 .60 .50 .20

9.69 .59 .38 .05
"9:94 .59 .311 .05

10.0" .59 .311 .05
10.24 .59 .38 .05

10.69 .59 .38 .05
10.9" .59 .38 .05
11.0" .59 .38 .05
11.24 .59 .38 .• 05

PAINTERS: (Flagstaff Ar.a)
Zon. A (FrQm Falgstaff Court
House to 20 mUes)

Ilrush, Soft FloQr Layen
Ilrusn, steel sndbr idge
Spray
Spray, s,teel and ,bridg•..

Zone B 120-35 miles from Court
House in Flags taft)

Brush: Soft FlQor Lay.ra
BrUSh, steel and bridge
Spray
Spray, steel and bridge

Zone C (35-80 miles from Court
House in FlagstAff)

Brush, Soft Floor Lay.ra
Ilrush, steel and bridge
Spray
Spray, steel and bridge

ZOne D (80 miles And over fro..
Court House in Flagstaff)

BrUsh; Soft Floor Layers
Brush, steel and bridge
Spray .
Spray, steel and bridge

PAINTERS, (Phoenix Areal
Zone A (0-40 miles from Court
Ilous~ 1.0 Phoenix, Mosa and
inclUding Luke and Williams
Air Force Bases)r

B[ush
Spray

. Steel and br idge, bru,h
Steel and bridge, spray

Zone B (41-60 miles. from Court
House in Phoenix)
Brush
Spray
Steel and bridge, brush
Steel and bridge, spray

I

z
o
-t
n
m
CIt

.~...
c::>
S
-..1>6ge 9- -•-

8••1.
FrI.g. B••eflhP.'....tI

H....., Ed••Ollo.
Rafes H&W PHslons: Vacation ond/or

App•• T••

$ 11.69 .59 .38 .05
11.94 .59 .38 .05
12.04 .59 .38 .05
12.24 .59 .38 .05

•

8.78 .67 .35 .04
9.28 .67 .35 .04
9.78 .67 .35 .04

10.28 .67 .35 .04

. 9.53 .67 .35 .04
10.03 .67 .35 .04
10.53 .67 .35 .04
11.03 .67 .35 .04

10.03 .67 .35 .04
10.53 .67 .35 .04
11.03 .67 .35 .04
11.53 .67 .35 .04

10.78 .67 .35 .04
11.28 .67 .35 .04
11. 78 .67 .35 .04
12.28 .67 .35 .04

--"277-5051~.

."INTERS. (Phoenix Area) (Cont'd)
Zone C (60 miles and over from
Court JIouse in PIloenix)

Brush
'Spr6Y
Steel 6nd br idge, brush
Steel and br idgll ,spray

P"~NTEIIS. (Tucson and Yuma Areas
Zone.A (0-30 miles fromStOn!!'

and Congress in Tucson and
from the County Courthouse in
Yuma)
Brush
Spray
Steel and bridge, brush
Steel and bridge, spray

Zone B (31-40 miles fremStone
and Congress in Tucson and
from the County Courthouse
in Yuma)
Brush
Spray
Steel and'bridge, brush
Steel and bridge, spray

Zone C (41-50 miles from Stone
and COngress in Tucson and
from the County Courthouse
in Yuma)
Brush
Spray
Steel and bridge, brush
Steel an~ bridge, spray

Zone D ($1 miles and over
from Stone and Congress in
Tucson and from the County
Courthouse in Yuma)
Brush
Spray
Steel and bridge, br~sh

Steel and bridge, spray

--.... I-...1-
DECISION .77-5~
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DECISION NO. A.77~50&'

ROOFERS, (.Tucson AlIea)
Asbestos, Shingle~.J ",1111 and
waterproofing.

lIOne. II, (.0:".. mUea f.J:Ga
'1'..."son,), .
~ne B «iVer ft .Un, ftc:I!IJ

• Tucson)
~FI!:RSt_ (.Pl\of!l'lix, Area)
~fera iii'll! W",t;erpr~fet~
s.,~ Mlrt'AL~t

*olle. Bas... " itOlil tile,
lldIni-ni,.tt~tor> B\IJ;l4{;1i9 or
Qity: 1fac1l .tJj i¥g&t••••
lt~, IIbOii/fi*,
Plie-sc.ott ..$!d.... \(ujlWl.J t .
~n6 'r.. (0"-25fi!ila"i
~nlf U· ~2~-5(1"iJ.'ll")
~"'. Ill', t" 50·1lf~..
~o".t)

sl$B'Jl ~IU. NOlllUl'lsl
'~IW /jlj,_... tratlle
lklI!til'lt8t~a,U~ B!1,i~ili9

~.t «f.tili" It&tl ~. ~,~ _
1'IIsCOJ'I,l

zo~e .... '0--22 Idie.,.
~.... B t22;..5 1il!1eJl,}

'.~e fI, 'QI!et~li£ie')
~. ~R LA~~1 (~",i~ .A!t~ ..

ZQne A, .tlJ.-4-d' miie. f~o. CO!tr·t
,.~..·tlt Plt~lti••IIlJ'."'~~~fi

8;c:!;~4'~ £I!~ llMl·lJi~. •
~.Jl FOrC1!~ ' .

~ltcI; .. (,~.~ .1.1, ft._~~
~~.~u. ...
~t~."');

S<Wi, q .t1f.11~"'. llrir$~" ~
~t· ~~ til> ~,t.- ~•
.~

---

• Ill'·

.035

.035

.035

.1_

.If.
•·H
.!~

--
;ORAl ........... 42••• tt7......tOA't.... 17. t,~

1'"..,,, 10

t.~
t.)$
i..1$:
:leo..

E'threofl••
P•••lon. I Vaeoilon I ...11/••

A9p.•• T••

-

Fitng. "","oflt. Poy...nt.

I,

.?$

.7$.'5
.•1.

H&1r

..

9.0.5 .60 .85

9.n .60 .85

1()'67 .60 .85

8'.5'1 •.35- ~.O
9.01 ·.35 .6.0,
9.3a: .)'$, .60

10.07 .3$ •60

9.16 .8S ."'$

.1l1.i4
1.1<•.0,
Jil.tl.
li;.2:t

B·••tc.
lfo",'1'
Rote.

$

.. '-•

PLASTERERS: (Phoenix Area)
:l.one Ii (0-35' miles frolll

Phoenix)
Zone B (35-60 miles from

Phoenix) •
Zone C (60 lIIiles and over frOlft

Phoenix)
PLASTERERS, (TUcson Alea)
Z~ne Ii (0-30 miles from Tucson)
Zone a (30-tO miles from tucson)
Zone C (to-So miles froll' TUcson)"
Zon~ D (50 miles and over ftom
Tucs(1ri)

PIJlSTERER§.' TENDJ;:ilS.
Centeal and Southern. Areas

PLUMIj\:RS rStesmHtters.
FrEE ZO~E 0-15 miles
~he "Fr"e Zone" (.Zone :n shall
be 15 r.oadmiles from the sta.t~

base points. in. Flagstaff,.. Yuma
'Tuc8on·. and'DoU91ltG~ Toe "'FrEi-e
Zone· it.om Fhoen i)( sh~ll be 1,5
m-i I.e s· fa'diu:; from the s,tated~

base !>0int. In .1dditiori, a·11
ate~s ~~ithln the city Ij,m-it-s
of Phoell ix,. Cbandler .'Scottsda4"
T"J\1Pe, Glellda:!;e ,Ilesl!', IHngman-'
HavasU' City•. Prescott. rH.nslo..
and Holbrook ""i1;l·~·, iriC'ltid!!d1
as Free ·Zones. Any work c:on
tra<:.ted for outside 0& lhese
zone.s w,ill be determined tr(lllt:
the J;>hOil"ili snc!' TUcS~>n·tRia-in!l

points. '. .
Zorte 1 «(1-;-15.."'U....lii
ZOllj> 1;i U'SO'3:O'.lifj,le8)
Zone:tU (3&-. iiii,ljl\a)
~. i.v 14JiiltUeil and ft_d

,.n'rntlAf.lM. Ii~n ·~0~1l

-

~.
I

0'\
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~...
n
I'll

'"

B••le Basic
Fringe Bcncfit~ Payments'

Hou.l, Hourly Educotion
R.,o, Rotc. H&W P.ensions. Vocation and/."

C & S AR ~ II AREA Appr. Tr.

$ 8.01 • $ 9.635 .85 .85 .10
8.14 9.765 .85 .85 .10
8.28 9.905 .85 .85 .10
8.39 10.015 .85 .85 .10
8.56 10.185 .85 .85 .10
8.935 10.56 .85 .85 .10
9.565 11.19 .85 .85 .10

8.255 9.88 .85 .85 .10
8.42 10.045 .85 .85 .10
8.55 10.175 .85 .85 .10
8.91 10.535 .85 .85 .10
9.085' 10.71 .85 .85 .10
9.335 10.96 .85 .85 .10

I

8.60 10.225 .95 .90 .06
8.97 10.595 .95 .90 .06
9.43 11.055 .95 .90 .06
9.96 11.585 .95 .90 .06

10.49 12.115 .95 .90 ..06
10.80 12.425 ~95 . .90 .06
11.13 12.755 .95 .90 .06
11.73 13.355 .95 .90 .06

·8.19 9.815 .85 .85 .06
8.32 9.945 .85 .85 .06
8.:;4 10.165 .95 ;85 .06
11'.89 10.51' .85 .85 .06
9.05 10.67! .85 .85 .06
9:23 lO.85! .85. .85 .06
9.37 10.9~; .85 .85 .06
9.18 11.40 .85 .85 .06

10.295 11.92 .85 .85 .06
10.95 12.57' .85 .85 .06
10.64 11. 26! .85 .85 .06
8.75 10.37! .85 .85 .06

I

LABORERS

Group 1.
Group 2.
GrOllP 3.
Group ••
Group 51
Group 61
Group 7.

LABORERS
(Tunnel and Shaft Mbrk)

Gr.oup I.
Group 2.
Group 3.
Group 4.
troup 5.
Group SA.

POWER IlQUIPMEIIT OPERATORS
(SXcept Piledriving and Steel
Erection)

Group I.
Group 21
Group 3.
Group 41
Group 5.
Group SA'
Group 6.
Group 7.

'TRUCK DRIVERS
Group 11
Group 21
Group 31
Group 4.
Group 5'.
Group SA.
Group ,.
Group 7.
Group 8:
'Group 811..
Group 8DI
Group 8C.

8••,c Frl... 8....flt. P.,.......

"OMf" . Educo'l..
R.to. HlW P....'o.. Vacetlo" ondlor

App•• T••

8.n It n l/n

10.15 8' n 1/2'

11.45 n' 8' 1/2'
11.82 8' n l/n

,
9.55 n 8' 1/2'

10.85 8' n 1/2'

12.20 It 8' 1(2'
12.64 8' n 1/2'

10.26 8' 8' 11,n,
11.57 It 8' 1/2'

12.93 . n n 1/2'
13.31 ., .

8' l/U

sic hourly rete for 5 years' eevtee nd
r ha .. to 5 ears' Se vice as ~ cation ay
, through

, C-Indepe dence DB , D-Labor Day,
[ y.

LIIIB CONSTRUCTION.
Zone I (Phoenix alld Tucson 30
.ile radius fra. center of
town) •

Groundmen
Equipment Operators, Powderaenl
Mechanlcs

Linemen, Techniciansl Crane
Operators I Linemen Welder

Cable Splicers
Zone [-A (Douglas, Flagstaff,
Globe, Kingman, Prescott and
Yuma 10 mile radius from cente
of town).
Groundmen
Equipment Operators, Powder
lIenl Mechanics

Linemenl Techniciansl Crane
Operatorsl Linemen Welder

Cable Splicers
Zone II .(Other Areas).
Groundmen
Equipment Operatorsl Powder..n
MechQnicB .

Linen"", I TeChnicians, Crane
Operators, Linemen Welder

Cable Splicers .

FOOTNOTE:
a. Employer contributes 4' of ba

2\ bQslc hourly rate for 6 ISO:

Credit. six Paid Holidays.

PAID HOLIDAYS.
A-New Year's· DaYI a-Memorial Day
E-Thanksg iv ing Day I F-Christtiias



LABOllERS"

~ tirou., 6: Eil/nellet" eutt,illg-'l'Or91'lcollc:""tesa'" (hall.lIg\lid~),~.
f· OriUer, (l:ore.itllamon<t. ",agon 0" air tl:'<lcltl:1 QJ:.~,p; IIClCtol:' an4I

C» Or air tool c.epail:'~nl GU~!l aft(J. aii""l'~n (9:"llit~t', $'!:~l,,,,s,\er
(nozzleman)

Group 1: AU lIelp!'rs no"t herein separately ClllssUied; Cesspool
1)i99':>'" and in~taUers; "Chat Box Man; Chec~er. 1;001 dispatcher;
Concrete d'Jmpmanbelt. p,ipe and/or hoseman; DuJ1)pman and/or spotter;
Fence builder, guard rail builder" high",ay; Form strippers"; blI.l>or.
general or construction; Landscape g~rdener and nurseryman;
Packing rod steel and. paRS; Rip "rap stoneman; Astro ~urf laye~;
Cleanup, !l,1l11 gang,l, '1'Ucklllal)-railr~

-'?'

I

I

-~--•---

LI\BORERS
(T!lnnel and S.lHift IIorkers)

~oup 11 Bull, <laIlY. 1I\U"'~lIr~. t;r~~~IH ~J ~~.,.~'- c,J;~
(includes. rodder" ana sl'r.eadersl; Grout cr,,"" S)(llIII(ler. (brake
man and l!witcbl1lll'l em t,unnlll "ot;kl., <:hll!IlYl!. b.()U1!e ~n .

Group~. Nil',",r, Chucktander. cabl"tend";:,, V~bratOI:'IIIM. JIlClk"...",
1!neUllllltic toolS (exc"w: d~'~ill,,(')" . .

~rOUJ? " ~~alll()DlI Dr~'1l.

~Cl\IP' S~I. SI\Il~t'~ ~i",,, ltSiAAr ~l~

~OUP 3. G,rClUt; G!mman'• . ..•.. y.

qi-~Ul'.••'1 :IIi)llllerlllall' J!et;i~,(~ -~. or 1I"'~1, bl...t;,,;:,;, dl:'.i,J;~J;'
P9\fdl!J:IIlW Cheny ~iciker~'!II,~el:'lI!Iln- ~d~l' h09"'" S\:,W

fO1:'1II I:'.ab" r'. a.,,<1 ~t,t~.• ," ~..~~~n.!li., D.th.. , 1.'.. 1:' J?l:':e~~ic; QOJ:\Q,•...•..•r.,.~.
PJ.Acel:ol!el:'at~I:" ~i~"r -::t.t,"H ~~I"';~ (~.,.(
llllcItin"l;' .' . . ::I~

---
VQl,....., .~•. ll,~.".~;,.1' .,~

-
'Ui~'5l'_llj

--..\-..•

GrOllI' 21 Cement finhbn tendel:'; concl'ete curer l:iJllperl,<ioulI ""'rabune)'
Cuttiny tc.rch ()perator; Fine yrader (!'IigbW;a::" e'l9Ul!'Cring and
sewer work only)·; I("ttleman - 'rac"""n, ~'lCr t;.ype cOncl:'e.te bug,yy

Group 3: sander; Chucktende,r (~xcept;. tunn,,];}:; Creosote t;ie~,tl';

Guinea chaser; Powderman helper, Rip-rapllt~e pavel:" Sandbla.~r

(.pot tender); Spiker lind "renchers. .

Group 4: Cemept dU"'l'ers. (Skip-tYJ:'emixu or handU"g bUlk cementl;;,
Chai" s"w machines (l/n cleadny. and grubbingJi"Collcre.te v,ibraU"g;
machir.es; Cribber and slil/rec (<lXcept tunnel);, '~loor lland"rs . ;
concrete, Hydraulic iaeks. and, l;.imil'ar m"cll<lni'::a1 toolll nQt .
s.ep,ar,ately classifi~d, herein; 0l'er~to~s.,and:"'l'ia:e~s o~ Re~..t~
and electr.ic:tOOlsl {lip.e ca"lker ''!!ld/9''b~c:~'W~1I (pip",11"",I,;:
P~'Pl! wrapper;. Pnell~tiCc gppher I Ri'il>9<lrlsi'Jna'~JIll!,!l (I?~Unel'

Croup S: Air and '!at;er.",,,sh-O\lt 1\<>;~1""!ll1l' ljsl'''~t;. ra\Ce~" al\~
lron",rs: Driner; Gradeset;,ter (pi~~in")"J.li',n4g\lidedtl:',,"cM~

and similAr op"r<lted, eqlli'Pment, JaqJi.."lUI11II<![ andifj)1:' 1!avem"nt l!.tealtel:'SI
Pipelayers (including but not;, lilll.Lteett(l nOIl'"'l'etl.\1;l:ie. tt;"nsite
alid plastic pipe. "latel:' pip.". S<lwel:' piJ:'e, <lrairi p~J:'e, un.~el:y.rQllocli

tHe and conduit), t\Oqlt' slingerl Seale,r (\Is,ing!¥'Il'Il'! c;.!\,d.[S
or safety belt), T~"[11 (J1)e9h'miclll - ,,:U t)'~!!r; {It;lICl~l!t "!ll~Ol'!
erec.~or ' ,. .

~..

Gro\l!? 7. Cc!!lcl:'ete ROad ~ltlll· S"tt",~1 ~"ite ll()H~e~1\ (Ie "~,,
QJ::W"'u. Joy ,..,st'lt\g> VII< 14:~. ~~o ~~c1ne" ..~n\!er •• Bydnll()ll~1
Po'wdE'C,,,an, scale~ (d~q.l,el'S)1 ",e.l,dlirG l!!lciI<:,>1:' ~l~lllYl!rl!l

iristallln9 II"ClCeSll p.iJili~91 ~r" ~t~l\r ~~/ol:' liIllJ;~ll1:

-
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PowtR EQtnl'HENT OPERATORS
(Except PUedriving and Steel Erec~ioQ) •

Croup 1: Air comprc8sor operator; Pield equipment serviceaen helper;
lIellY)' duty repdr helperlHeavy duty welder helper; Oiler; P\lIllpoperatot

Croup 2: Conveyor operator; eBnerator ·operator - portable; Power grirzly
operator;. Self-propelled chip spreading machine - conveyor operator;
Watch fireman; Welding machine operator - ·gasoline and diesel power

Group 3: Concrete mixer operator - skip type; Dinky operator - (under 20
tons wt.); Driver-moto paver, Slurry aeal Mchine, and similar type equip
ment; Motor crane driver; Power aweeper operator - self-propelled; Roas
carrier or fork lift operator; Skip loader operator - all types with-rated
capacity 1-1/2 cu. yds. or less; Wheel type tractor operator (Ford; Fergu
son, or similar _type) with attachments such as frasno, push blade, post
bole auger, mower, etc., excluding compacting equipment

Group 4: A-Frame boom truck or winch truck operator; Asphalt plant· firemen,
Elevator hoist operator (including Tuskey hoist or similar types); Grade

'checke," (excluding civil engineer), Multiple power concrete saw· operator;
Pavement breaker, mechanical compactor operator, power propelled; Roller
operator - all types - except as otherwise classified; Screed operator;
Self-propelled chip spreading machine operator (including Slurry aeal ma
chine operator) Stationary pipewrapping and cleaning machine operator; Tug
ger operator

z
o....n,.,
'"

POWER EQUIPMENT OPERATO~~ (Cont'd)
(Except Piledriving and Steel Erection)

Bulldozer, Scraper) up to 400 net horsepower rating; Trenching machine
QPerator

Gr0'1p 6: Auto-Grade Hachine (CHI lInd similar "quipment) ; Boring m"chine
operator (i~eluding Mole, Badger lInd slmil"r type); Concrete mixer oper
ator-paving type, and mobile ~ixer; Concrete pump operator with boom
attacl,ment (Truck mounted); Crane operator-~rawler and pneumatic type,
under 100 ton capacity MRC; Crawler type tractor operator - with boom
attachment; Derrick operator; Forklift operator for hoisting personnel;
Grade-all operator; He!icopter· hoist; Highline cableway opetllt~r (less
than 20 tons rated capacity); .Mass excavator operator (150 Bucyrus >F.ri~

and similar types); MechanIcal hoist operator (two or more drums); Motor.
grade operator - any type power blade; Motor grade operator with. elevating
grader attachment; ~lucking machine oRemtor; Overhead crane operator; Pile
driver engineer (portable, stationary or skid rig); Pneumatic-tired scraper
operator - all sizes and types (Turnapull,' Euclid, Cat, D-W, Han~ck & simi
lar equipment over 45 cu. yds. ,MRC); Power driven ditch lining or ditch
trimming machine operator; Skip loader operator - sll types with rated
capacity 4 cu. yds., but less than 8 cu. yds .• ; Slip form paving machine
operator (including Cunnert, Zimmerman &similar tYPes); Specialized power
digger cperator- attached to wheel-type tractor; Tower crane (or similar
type) operator; Tractor operator (fusher, Bulldozer, Scraper (400 net horse
power and over; Tugger operator (two or more); Universal equipment operator

.Shovel , Backhoe, Dragline, Clamshell,.etc., up to 8 cu. yds.

Group 7: Crane operator - pneumatic or crawler (100 ton hoisting capacity
a~d over MRe rating); Helicopter pilot - FAA qualified when u~ed in construc
tion work; Highline cable"ay operator, over 20 ton rated CJ??City and using
traveling head and tail tower; Remote control earth moving eq.uipment opera
tor; Skip loader operator - all types with rate capacity of 8 cu. yds. or
.ore; Universal equipment - Shovel. backhoe, dragline, clamshell, etc., 8 cu.
!ds. and over

-,r,- - - • - - .. - I..
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Group 5: Aggregate plant operator (including cruahing, screening and sand
plants, etc.), Asphalt plant mixer operator; Beltcrete machine; Boring ma
chine operator; Concrete mechanical tamping, spreading or finishing ma
chine (incl. Clary j Johnson, or sillUar" types); Concrete pUlllp operator;
Concrete batch plant operator, all types and aizes; Conductor, brakeman, or
handler; Drilling machine, includ~g water wells; Elevating grade~ opera
tor - all typea and sizes (except as otherwise cl'i.ssified); Field equipment
serviceman; Highline cab1eway signalman; Kolman belt loader operator or
similar, w/belt width 4g" or over; Locomotive engineer (incl. Dinky-20 tona
wt. and over); .Koto-paver and si...1&r type equipment operator; Operating
engineer ·rigger, Pneumatic-tired scraper operator (Turnapul1, Euclid, Cat,
D-W, \Iancoek and similar equipment) up to and including 12 cu. yds.; Power
jumbo form setter operator; Pressure grout machine operator (as used in
heavy engineering construction), Road Oil mixing machine operator; Roller
openttor-on all t.ypes asphalt pavement; Self-propelled compactor, with
blade; Skip loader operator-all types with rated capacity over 1-1/2 but
less than 4 cu. yds.; Slip fotlll op!ltator (power driven lifting device for·
concrete forms); Soil cement road mixing machine operator - single pass
type; Stationary Centrsl generating plant operator-rated 300 k.w. or more;

"Surface beater and planer operator; Tra~eling pipewrapping machine pperator.

Group S-A: Heavy duty mechanic and/or welder; Pneumatic tired scraper, all
sizes and types over'12 cu. yds. up to and incl. 4S cu. yds. MRC (Turnapull,
Euclid, Cat, D-W, Hancock and sillilar eqUipment), Tractor operator (Pusher,

DECISION NO. AZ77-S058
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'Group 6 :1'ril.ns{ctmi.x ,(ove·r 10.s 0." .y,. 'b\lt :1l1-i!$ 't~an14 .':C. ',y.'),; 'RoSl'
Cardc.r 'f"rk l1>(t or IHtt'1'llc,,: ,Hydro 1,H\t.,Swedolsh iCt""e 'Iowa 300
ands lial<1ar't.ypcs,; COI.crete puo' ;.(when ineeg.ra:1 !pa.r,tol.t;ransJ::t 'mill:
truck): l)ua;p o1'flatrack{7 a",l',)

G.r-.oup·SA; 01:1t"nke1' orSi>ro-sdet .snd/or ,bopt1l!an.• ~",tnrtn"ln ,or .'1ove.r"
m,an

C.nHlp ·2: Uumro"r -Tl:\tr~rktfH(. 'j rix:laJ ;,Wlll:rr ,tnuik (,und{~-l· Z~WO
l~:al~••) j HU";f';.ym('ld"lt! {I c .,y..or- )(~~s}.·.·rfr'!K\fln;Jilin .ctr:J.J/e'riJ"

,UllllJlt l.lncc ,dr;lv~,r,. so'1 f -:p r op~-:ll(' -: -' s:t:re-e( ,s;w_eep.G'r~;_W'ilt'cho-usemao

'ntHcKI,al'/"m:

Gl;O~l' 1: TeaQl';tors i Pickups; St ·,HllIl tI'I1l0IWJ.;l"'nha.1I1 ·dricvc.r

'(l;PO\IP 3.: DU~lp or flat rllck (4 ax: ,,) i ·l>~..ptorQr ,d,UlJtps<ter ,(less than
1 o.. y.),; •.\,1"tcrtr~,* (Z500 gal"" bllt less than ·4000 ,B.als,.• )

,~oup I,: DlIlIlptorordl"9Pstcr(1~,. ·.y.•. ,but .10.11.11 rtbanl6 ,c..• Y.• ):iIlulllP
orn",t'rack(5 axl,,): \/n tel' .. trl,'.-' ·(4QOOgAl8. andov"'r'):: .sl.urr)· .•
uype ·eq"('l',.ent or levcrman:FI":·,,rtyap.ro-ader '01' sJQl1:1!ir ·~yp.ee'lUif,p~

ment or le"c'rt'i\ni '!'r4nsit mi·x( ::·c. 'y...or1e8.8) .

Grollp,5.: 'Dumpor'.flatrapk (6 ax;")': T,l1anS'i:t'D11x .(Qv.cr •.$ .C., 'y.••.but
less thanl0.5o.. y.•); ·Rockt1'.... " ·(i.e. 'Ilal1t:, 'E.uo.1'1.d .and ,ntber ··,dlll,i
lar t.y,pe q,nd du"lps. ,,.ingle·unIt} 'less ,tban·16o..• y,,)J

Crollp Il: OU.U.illh"ayEqu:l,pmentj"i.v:er 1nc:1u41:llg :llUt ,no:t 'U"lJited ,.£0;:
2 or I,wheel .power ·.,.nlt, 01 .e.,-':ilt 'DW Sc,ries,;;~uc'li;d,)ln_te:rnatl1QI\al

and rimib~r 'lYlIC equipment, :HJ,:,spn1',Ung 'llIace;rilll when top loaded ,or
l>Y'('xtorp,;1 means ,inclllMng ,p" I ling '''lacc.r.tan\<.s" Llle:l,tllllks or ,othe~
"l'p11 cations'under" Teams tercell: ·,dHcll.tJon.~i '.Ro.ckttc\lc\<s .€Da1't"
'~uc1,id.· o1'othe,r simUar cndd,.:·.p '.types) l.b .c,. y.andover; :Ej"ct~

. a'1'ls,j,Dumptor o.rd\,,~pster (16 c. y.and o:ve,t:);lblwp !orf:lat:rack ,(9
ilXIQs) .

CtiollP AlA: jle",vy!hlty metbanic/w',ldel';; :BOdY ian.H!end~'.~11

(;rollP.8&:Y,ic:1d Equipmen.tse~v.J./;C:lIllln,orllll!'l ;!::rll.ckdd,vlU'

G,~o'lIP .6C: :l{ea.l1J dutY1IlCcbal\1c/"dderbelp.er
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• 10.51 n 3\+7' 1/2'

11.94 at 3\+7, 1/2\

13.42 at 3Un 1/2'

11.29 at 3'+7' 1/2'

12.73 at 3\+7' 1/2\

14.22 " 3\+7\ 1/2'
14.,~ at 3Un 1/2'

Bo,it:
Fl'inv. Benefits Payments

Houtly Edllcation
Rat., H&W P.",iOft5 Vacation ond/or

Appr. Tr.

S 10.82 .90 .85 .06
11.19 .90 .85 .06
11.56 .90 .85 .06
12.32 .90 .85 .06

11.07 .90 .85 .06
11.44 .90 .85 .06
11.81 .90 .85 .06
12.57 .90 .85 .• 06

12.24 .96 3'+.78 3/0
14~38 .96 3'+.78 3/n
15.48 .96 3'+.78 3/0

13.09 6t 3\+St 1/2'
13.34 6\ 3\+8\ 1/2'

13.79 6\ 3\+8\ 1/2'
14.04 6\ 3\+8' 1/2\

14.39 n 3'+8\ 1/2'
14.64 6\ 3\+8\ 1/2'

15.09 n 3'+8\ 1/2\
I1S.34 6\ 3\+8\ 1/2\

I
lI.n at 3\+7\ 1/2'

11.17 n 3\+7\ 1/2'
,E

12.60 n 3U7\ 1/2\
13.00 n 3\+7\ 1/2\

£t "_~!l'U.
1;[ icklayel.'s (TucsOn Areal'

Dr ':',ckla)'ccs, StoncrnaSOllS:
Zone A
Zone B
~rlJle C
Zone D

Manhole auilders.
Zone A
Zone B
Zon.., C
2on~ D

E~cc.tr-icians (Phoenix,
Kingman and rr..,scott Areas)

Zone A
Zone B
Zono C

Et"'drici<tns (1'ucson Arca)
Zone A
El..,ctricians
Cable Si-.'liccrs

Zone B
Electr:!c tans
C,)hl(> Sp.ticers

Zone C
lUertrici.ans
CabloSplicers

;Zone, 0
Electr ic lans
Cable Splic~rs

tin(~ C(lnst(Uct~':"n:

Zon~ I (}-'hof)o i x and Tucson
30 :nUe radius from center
of town)

Groundml?'n
Equipment Operatou,

Pc·wdermen: Mechanic!!
LInemen, Techniciansl Cran
Operators, LinemenW"lder

Cable Splicers
ZO~e-I:-A (Douglas,
Flagstaff, Globe, KIngman,
Prescott and Yuma 10 aile
radius from center of
town)
Groundmen
EquiPJllent Operators,

Powderlllen, Mechanics
Linemen, Technicians,
Crane Operators, Line
men welder.

lone II (Other are.s).
Groundmen
Equipment Operators,
Powdermenl Mechanic.

Linemen, Technicians,
Crane Operators, Line
men Welder

Cable Splicers

['L!~1.~· ~2;L'W~~.:.."'~!-}I",,.o~~!L_:...l!2d. :: 1
(102 ;'H' :n(: '6 - June 17, 1~17)

SLttewider I\l:kl/ma
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Reference
DACW09-77-B-0031

SPECIFICATIONS

for

CAVE BUTTES DAM

PHOENIX, ARIZONA

Gila River Basin,

New River and Phoenix City Streams, Arizona

Appropriation: 96x3l22 Construction General
Corps of Engineers, Civil

U S Army Engineer District
Los Angele•

Corps of Engineers



General Requirements
Measurement and Payment
Environment Protection
Diversion and Control of Water
Clearing and Grubbing
Detour
Stripping
Excavation
Fills and Subgrade Preparation
Embankments and Foundation Preparation
Concrete Construction
Precast-Prestressed Concrete Girders
Grouting Stone Protection
Drilling and Grouting
Reinforced Masonry
Stone Veneer
Stone Protection
Miscellaneous Metalwork and Materials
Fences
Culverts
Reinforced Concrete Pipe Conduit
Aggregate Base
Prime Coat
Asphalt Concrete
Guardrail, Wheel Bumpers and Traffic Signs
Seeding
Trees, Shrubs, and Cacti
Gages and Monuments
Built-Up Roofing
Steel Doors and Frames
Carpentry
Metal Toilet Doors
Painting, General
Toilet Facilities

SPECIAL PROVISIONS

TECHNICAL PROVISIONS

Title

CONTENTSo FTAB LLE

1-

--
PART I

PART II

I
Section

I; 1A
1B
1D

I 2A
2B
2F

I
2J
3A
3B
3C

I 4A
4C
4H

I.
4J
5B
5C
5D

I 6A
6D
8D
88
9A
9D
9G
9L

lOA
lOB
llA
14A
14B
14D
14F
14H
15B

..

I
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3. CONTRACT DRAWINGS, MAPS AND SPECIFICATIONS. (1965 JAN.).

PART I

SPECIAL PROVISIONS

3.1 Ten sets of large scale contract drawings, maps and specifications will be furnished the Contractor without
charge, except for applicable publications incorporated into the Technical Provisions by reference. Additional sets
will be furnished on request at the cost of reproduction. The work shall conform to the following contract drawings
and maps, all of which form a part of these specifications and are available in the office of the U. S. Army Engineer
District, Los Angeles, 300 North Los Angeles Street, Los Angeles, California.

Title

Index To Contract Drawings
Proj ect Location
General Plan
General Plan of Geologic Exploration
General Site Geology and Plan of Geologic Exploration
Geologic Sections - Dam Dikes No. 1 and No.2,

Spillway, and Outlet Works
Geologic Logs - Sheet I
Geologic Logs - Sheet II
Grouting- Plans and Sections
Seismic Refractive Survey - Plan
Seismic Refractive Survey - Sections and Time-Distance

Graphs, Sheet I
Seismic Refractive Survey - Sections and Time-Distance
Graphs, Sheet II

Dam Foundation - Plan of Soils Exploration
Dikes No. I and No.3, and Spillway Foundation -Plan
of Exploration

Dike No.2 Foundation and Zone II Material Borrow Area
'- Plan of Exploration

Zone I Material Borrow Area - Plan of Exploration
Zone II Material Borrow Area - Plan of Exploration
Zone III Material Borrow Area - Plan of Exploration
Dam, Dikes No. I and No.3, and Spillway Foundation

Exploration - Soil Logs
Dike No.2 Foundation and Zone II Material Borrow Area

Exploration - Soil Logs

10. Performance of Work by Contractor
11. Contractor Quality Control
12. Los Angeles City License Taxes
13. :progress Schedule
14. Variation In Estimated Quantities-Subdivided Items
15. Time Extension
16. Funds Available for Payments
17. Listed Aggregate Sources
18. Identification of Government-Furnished Property

Index

S-I

244/1
244/2
244/3
244/4
244/5
244/6

244/7
244/8
244/9

244/10
244/11

244/12

244/13
244/14

244/15

244/16
244/17
244/18
244/19

244/20

Drawing No.
(District File No.)

1. Commencement, Prosecution, and
Completion of Work

2. Liquidated Damages
3. Contract Drawings, Maps and Specifications
4. Contractor Submittals
5. Physical Data
6. Salvage Materials and Equipment
7. Layout of Work
8. Quantity Surveys
9. Damage to Work

1. COMMENCEMENT, PROSECUTION, AND COMPLETION OF WORK. (1965 JAN.) The Contractor will
be r~quired to commence work under this contract within 10 calendar days after the date of receipt by him of
notice to proceed, to prosecute said work diligently, and to coinpletethe entire work ready for use not later than
710 calendar days after the date of receipt of notice to proceed except. seeding and planting. Seeding and planting
shall be accomplished as soon as practicable and within time liJ:l1its stated in the Technical Provisions or directed by
the Contracting Officer. The time stated for completion shall include final clean-up of the premises.

2. LIQUIDATED DAMAGES. (1965 JAN.). In case of failure on the part ofthe Contractor to complete the
work within the time fixed in the contract or any extensions thereof, the Contractor shall pay the Government as
liquidated damages, pursuant to the clause of this contract entitled "Terminations for Default-Damages for
Delay-Time Extensions," the sum of $165.00 for each day of delay.
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Dra,win,g No.
(District File No.)

244/21

244/22

244/.23
244/24
244/25
244/2,6
244/27
2M}28
244/29
244/3J)
:244/31
244/32
244/33

244/34
244135244m,
244/37
24:4/3~
244J~9
244140
244/41
244/4:2
244/43
244/44
2'M/45
:24414~
244/47
244/48
244/49
244/50
24;4/51
244/52
244/53
244/54
244/55
244/5(i
244/57

244/58
244/59

244/6()

244/61

244/62

244/63
244/64
244/65
244/6(i
244/67
244/68

244/69

244J70
244/71

244/72

244/73

Title

Dike ,No.2 "Foundation.andZone lIMaleriaHBoffow ·Area
E}(ploration -.Soil Logs

Dike No. 2 Foundation .a,nd :ZoneIlMaterialiBo!1:'ow:Area
EJ!'ploration - "Soil Logs . "

,Zon,e'~:Material JlorrQW.Area Exploration ~80ilLogs
Zone I Material Borrow Area Exploration -Soil Logs
'Zolle 11.Material Botrow Area :Exploration - Soil Logs
Zoqe II Materi.alBonow Area Explorati9n -c Soil, 'Logs
Zone III Materia,l Borrow AIeaExplorali(!)n'~So.ilLogs
Zon.e III Material Borrow Area .Exploration· - Soil Logs
Zone III Ma,terialBorrow Area Exploration,.,,- Soil Logs
Pam and Dike No.1 Embankments, Pla'n. Profile ,
Dam and Dike NO. 1 Embiltnk111ents, Cross~ctions~heetl
Da,mand Dike No.1 Embankment!), pass~~ction!) Sheetn
Dam Embankment"Streambed, Ahiltn'letits;l\iITdCutolf Trench

Excavation, Plan anti Sections. ','
Dam anti pike No.1'Embankments, InstrWmentatiori
Petails of Monuments and Staff Gage . ' '
Reservoir Water Surface Recording ,Facili~
Dike No. 2- Plan and Profile, Sta. 50+2Ho Sta.82i{}0
Dike No. 2 ~,Plan and Profile, 8ta. 82.+00:4:1'> 8ta.l i3+()()
D.ike NO. 2- Plan 'and Profile, Sta. l13+OQ'~o Sta. 14p+50
Dike N\? 2- Cross Sections, Sheet I '
Dike No. 2 - Cross Sections, Sheet II
Dike No. 2....,. Illstrull1entation" ~ta.50+23 to Sta. 82+00
DikeNo. 2- Instrumentation, Sta. 82+00 to Sta; 113+00
Dike No. 2 - Instrumentation, Sta. 11 3+OQ to Sta. 140+00
Dike No.3 - Plan Profile anti Sections
Spillway .,- Plan and Profile
Spillway .,- Cross Sec;tions
Spillway.,- Rock Excavation Details
Outlet Works - Plan and Profile,8ta. 60+00 to Sta.46+80
Outlet Works -PlanandProfile, Sta; 46+80 to Sta. 33+16
Outlet Works - Cross Sections , '.,'
Outlet Works - Rock Excavation Details
Outlet Works - Intake Structure Details
OutletWorks - Retaining Wall and CondJ.1it Details
Outlet Works - Energy Dissipator a~dStructural Details
Outlet Works - Bridge at Ga~ingStation
Fencing, DOUble Drive Gates, Guard Rail,and Turnaround

Details
Draina.ge Channel- Plan, Profile and Details
Access Road - Plan, Profile and Details 8ta. 95+00 to

Sta.116+00
Access Road - Plan, Profile and Detllils Sta. 06+00 to

Sta.140+20
Access Road - Plan, Profile and Details Sta. 9+26 to

Sta.70+00 ,
Ac;cess Road ~, Plan, Profile andDetailsSta. 70+00 to

Sta. 118+80.84
Access Road - Culverts and Structural Details
Overlook Area - General Plan
Overlook Area - Restroom Plan, ,Section and,Details
Overlook Area - Restroom, Plans and Structural Details
,Overlook Structure, Plan, Section and Details
Overlook Road - Plan and Profile, Sta. 55+72.85 to

Sta. 110+03.11
'Overlook Road - Plan and>Proflle, Sta. 110+03.11 to

Sta. 169+08.1 8
. Esthetic Treatment Borrow Areas

Est.hetic Treatment - Dam, Dikes No. 1 a,nd No; 2,
Embankments

Esthetic Treatment - Dike No. 2 and Cave Creek Road
Embankments

EstheticTreatment- Embankment Sections and Details
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4. CONTRACTOR SUBMITTALS.

Authorized Prime Contractor Representative"

4.2 Shop Drawings and Materials Submittal Register. Within 15 calendar days after commencement of work
under this contract, the Contractor shall submit a preliminary register showing all shop drawings, certificates of
compliance, equipmentlists,samples, and other data required to be submitted under the various headings of these
specifications. The register shall be submitted in duplicate. The preliminary register shall show the submittal
identification number, the type of submittal, and the description for all items to be submitted under this contract
and, for all items needed prior to submittal of the Project Progress Schedule, the scheduled submittal date, approval
need date, and the material/equipment need date shall also be included. The register shall be expanded to include all
Contractor scheduled dates and shall be resubmitted within 15 calendar days after submittal of the project progress
schedule. After original approval the register shall be updated to indicate actual dates, actions completed, and any
additional submittals or resubmittals required, and two copies of all updated sheets shall be submitted on or before

Title

ViewPoint Slab - Plan and Details
PermanentProjectSign
Planter flanting Plan and Details
Bypass Channel - Geology, Seismic Refractive Survey,

Time-Distance Curves
Bypass Channel - Plan, Profile and Sections
Cave Creek Road Modification Plan and Profile

S-3

244/74
244/75
244/76
244/77

244/78
244/79

Drawing No.
(District File No.)

4.1 General. Reference is made to the General Provision entitled Shop Drawings. The Contractor shall submit for
approval all shop drawings, certificates ofcompliance and/or equipment lists called for under the various headings of
these specifications. These drawings, certificates and lists shall be complete and detailed. If approved by the
Contracting Officer, each copy of the drawingS,certificates, or lists will be identified as having received such
approval by being so stamped and dated. The Contractor shall make any corrections required by the Contracting
Officer. Unless otherwise specified in the Technical Provisions, the number of copies to be submitted shall be as
stated herein. The Contractor shall complete ENG Form 4025, "Transmittal of Shop Drawings, Equipment Data,
Material Samples, or Manufacturer's Certificates of Compliance for Approval" and forward 6 copies of same with
each set of shop drawings, certificates of compliance, or equipment lists submitted. Blank ENG Forms 4025 will be
furnished liy the Contracting Officer on request. Each shop drawing submitted for approval shall have, in the lower
right hand corner just above the title, a white space 3 inches x 4 inches in which the Contracting Officer can indicate
the action taken. Shop drawings for submittal shall be either blue line or black line prints on a white background.
Blueprints are not acceptable. Each shop drawing, certificate of compliance, and/or equipment list shall be identified
with the following information as applicable:

Contract Number
ProjectTitle and Location
Subcontractor's Name
Supplier's Name
Manufacturer's Name
Contract Specification and Paragraph Number
Contract Drawing File Number

4.1.1 Contractor Certification. Each submittal of the shop drawings shall contain the following certification on
the face of the ENG Form 4025 accompanying the submittal:

"1 have reviewed the shop drawings in detail
and they are correct and in strict conformance
with the contract drawings and specifications
except as otherwise explicitly stated.

3.2 Omissions from the drawings Or specifications or the misdescription of details of work which are manifestly
necessary to carry out the intent of the drawings and specifications, or which are customarily performed, shall not
relieve the Contractor from performing such omitted or misdescribed details of the work but they shall be
performed as if fully and correctly. set forth and described in the drawings and specifications.

3.3 The Contractor shall check alL drawings furnished him immediately upon their receipt and shall promptly
notify the Contracting Officer of any discrepancies. Figures marked on drawings shall in general be followed in
preference to scale measurements. Large scale drawings shall in general govern small scale drawings. The Contractor
shall compare all drawings and verify the figures before laying out the work and will be responsible for any errors
which might have been avoided thereby.
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the fifteenth of each month. The register shallpfoyide adequate time for review and approval of the submitted
material and shall be coordinated with the construction progress schedule to assure that all equipment and materials
will be available for incorporation into thewo!k in accordance with approved scheduleof construction operations.
Payment for materials incorporated into th,e wOFkwill not be allowed until required approvals have beert obtairted.

4.3 S1:lOp Drawings. The ContractorS~HHLsUbmltto the Contracting Officer for approval 10 copies of all shop
drawings as called for under the various'he,;:ldingsof these specifications. Eight sets of 'a.ll shop drawings will be
retained by the Contracting Officer and one set will be returned to the Contrllctor.

4.4 Certificates of Compltance;30969MAY OCE) Anycertificates're<iwed for demonsUatingproof Qf
compliance of materials with specificlltion requiremerits s1).8.11 be executed in ~ copies. Each certificate shall be signed
by an authorized officer of the manufactunngcompany and shall contain the rtameand address of the' Cbnttactor,
the project name and location, and the quantity and date or dates of shipment ord¢livery to;~hich the certificates
apply. Copies of laboratory test reports submitted with certificates shallcont~inthe name and address of the testing
laboratory and the date or dates oLthe tests to which the report applies. Cettificationshallnot be construed as
relieving the Cont(actorfrom furnishing satisfactory material, if; ,afier ,tests are performed on selected samples, the
material rs foundnot to meet the specific req1.!iremi;mts., ' "

4.5 Resubmittals. If a SUbmittal is returned for correction or is not satisfactory and' is disapproved by'fhe
Contracting Officer, the Contractor shall resubmit the corrected material in the same quantitY, llS specified for the
original submittal, for apprOVal within 14 calendar days after receipt by him of the disap'proved thateriaL

5. PHYSICAL DATA. (1965 JAN.).

5.1 General. Information and data furnished or referred to below are furbished for the Contractor's information.
However, it is expressly understood that the Govermnent win not be responsible for any interpretation,otconefusion
drawn therefrom by the Contractor.

5.2 The physical conditions indicated on the drawings and in the specifications are the result of site investigations
by survey, test trenches, borings and seismic surveys.

5.3 Weather Conditions.

5.3.1 Average temperature for period ofrecord from 1951.to,1970' (20 years) inclUsive afPhOenix, Arizona.

Average Average
Daily Daily

Month Maximum Minimum Average Maximum Minimum

Jan 61.4 38.6 51,8 85 10
Feb 68.9 41.3 55.1 89' 26
March 74.0 45.5 59.8 9'2 25
April 82.8 52.3 67:6 101 37
May 92.3 60'.9 76.6 113 40
June 101.4 69.1 85.3 116 51
July 104.3 78.5 94.1 118 57
Aug 101.6 76,9 89.2 114 61
Sep 97.8 6f);.7 83.8'> HO; 47
Oct 87.7 5.7:8 n.7 10'1 38
Nov 70.4 46.3 60.2 91 29
Dec 65.9 39.2 51.6 82 Nf

5.3.2 Hydrological Data. The follbwinghydrologicaldata were obtained from the U.S. Weather BUlleau records
for Phoenix, Arizona. The number of rainy days does, not inClude days with oruy a trace of rainfall recorded.
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1951 1952 1953 1954 1955

-- No. No. No. No. No.
of of of of of

Rainy Rainy Rainy Rainy Rainy
Month Days Rainfall Days Rainfall Days Rainfall Days Rainfall Days Rainfall

I Jan 4 1.58 3 .56 2 .23 4 .88 8 2.41
Feb 5 .29 3 .29 2 .53 2 .58 1 .09
Mar 3 .44 7 2.20 2 .74 4 1.22 0 0
Apr 6 1.02 7 1.94 2 .02 1 .02 0 0

I May 2 .20 0 0 2 .71 1 .U 1 .02
Jun 0 0 2 .06 0 0 1 .02 2 .95
Jul 5 1.06 6 .54 6 ..88 7 .36 9 4.19
Aug 6 5.56 2 1.11 3 .31 5 .55 7 1.80

I
Sep 1 .33 4 .23 0 0 3 .44 0 0
Oct 3 .52 0 0 0 0 2 .12 1 .13
Nov 2 .73 6 3.04 1 .07 0 0 2 .05
Dec 6 .64 5 .68 1 .07 1 .01 1 .18

I Total 43 12.37 45 10.65 21 3.56 31 4.31 32 9.82

1956 1957 1958 1959 1960

I No. No. No. No. No.
of of of of of

Rainy Rainy Rainy Rainy Rainy

I
Month Days Rainfall Days Rainfall Days Rainfall Days Rainfall Days Rainfall

Jan. 3 .67 10 1.57 2 .07 2 .23 4 .85
Feb 6 .64 5 .21 4 1.15 4 .63 2 .04
Mar 0 0 3 .53 9 1.94 0 0 1 .57

I.
Apr 1 .03 2 .12 4 .89 1 .05 0 0
May 0 0 3 043 2 .05 0 0 0 0
Jun 1 .01 I .26 2 .05 0 0 0 0
Jul 4 .92 3 .72 2 .01 1 .45 2 .25
Aug 5 046 5 .85 8 .72 8 1.36 5 .82

I Sep 1 .02 0 0 7 2.25 1 .04 2 .12
Oct 2 .06 8 2.66 3 .50 3 1.75 5 .67
Nov 0 0 2 .02 1 .16 3 043 0 0
Dec 1 .01 2 .23 0 0 7 3.46 1 .07

I Total 24 2.82 44 7.60 44 8.12 30 8.40 22 3.39

1961 1962 1963 1964 1965

I No. No. No. No. No.
of of of of of

Rainy Rainy Rainy Rainy Rainy

I
Month Days Rainfall Days Rainfall Days Rainfall Days Rainfall Days Rainfall

Jan 5 .23 8 1.20 3 .55 2 .22 5 1.22
Feb 1 .01 10 .83 2 1.16 1 .01 3 .91
Mar 4 Al 3 .50 2 .30 4 .37 5 1.39

I~
Apr 0 0 0 0 1 .33 1 .10 5, 1.35
May 0 0 0 0 0 0 0 0 1 .16
Jun 0 0 2 .12 0 0 0 0 2 .91
Jul 4 .40 1 .10 1 .03 5 .60 4 .16

I
Aug 10 2.11 2 .25 10 2.68 5 1.29 3 .18
Sep 1 .22 4 .39 0 0 5 1.80 4 .60
Oct 2 .08 0 0 4 1.46 3 .17 2 .20

... Nov 2 .12 1 .03 5 .73 2 .35 4 .92
Dec 5 .85 4 048 0 0 3 1.09 U 3.19

I· Total 35 4.43 35 3.90 28 7.24 31 6.00 49 11.19

-- \J\jRM~,fj
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5,4 TrliI)~llP.rtlltjon FliciliHes• The. Southern Plieific c;omPllny ~erYe~ tIWa{eaa4j~.cenkto the ~iteof the wor.\,(.
.me:.Cont#ctorshall. jn,ve$,tigatetl)~a;yail/,lPUityof Sidings am:!sq/,lllm,lIklilall arri1.ngemeIl,t~with the'railtoad; aompaqy
for 'anY siding, spurS,Or other faeiliti~ll· iJ.¢c~$s/,lry for' tq~ delivery of materi;ds to be u~don th.e w,orkThe
COntractor Shall ma,Ke h~ own invelltigaJionof th~ condition of avaUal>lepubliClint:lp.rivateroads.l:Illdofcl~rancell,
re~trictiQnll, bridge.l()ad .1imitll,a,n4. other limJta,·tiQnSaffe.Ctillgtr,an$portaUQnandillg:r@$llamlegress at thesiteoft~e
work, It shlloll be tfl~ Qmtrac.tOJ'fS responlljbility to construct'an<l mailltiin atlliIlQ'Wl): exp·eJlse,any haul roads
required for construction OPeJati(ms.

5.5 Additional Infopll.lltion, inCIlJdi~ blJ,t not I1eCell$llrilYlimited, to, re:sultllof laboratory tests of n1at,erial
encountered in testhoks or otb;erexplorationsandHe:ldlogs i$lIovaijll-bJe forinspe~tj,9n,and.studyin the offic.eofttie
District. Engilleer, Eo,lJ,ndatio1l:ll!lllQ Mll-terial~ Bra;l1Ch, 3J).ONorthLosAngeles Strlilet, LQs.Angf,.:les; Californill-'

6. SALVAGE M:A.TERJAL,s ANI) EQY~PMENT, (l96~ JAN.).. THe ContriWtoJ shall maintain ase'<J;cllaue
property control repords for allmateril:llsyor equipnHmt specified to be Sl/.lvaged.Tlle,gel'lilCords maY heln aC,cordanqe
with the Contractor's system of Propeftycqntrol, ifapProv.ed by tbe property adm,~istrator'The Contractor shaj.l
be resP9nsipie fOr' t4i:ladequate storage a.n4. protection of lillsalvage4 materia,lsll-n4,eqlJ,ipmeniandshall replace, at
no cost to the Gov~rmll.ent, aJ,l. sa,lyage4nNterialsiJ,.nci eqmpme;l1t whic4arebrokep.;or damaged during salvl:l~e
operations a.sthe result oillis negligence, or whilein his care. "
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No. No.
. of of

Ra,WY JAAipy
Mouth Dl:IY~ Rl:\jpf l:llJ Pl:lY~ Ra~f!lll

J.an 3 .35 1 .25
Feh 4 .95 0, 0
Max 2 .34 4 .43
Apr 0 0 2 .08
May 0 0 2 .05
lun 2 .22 :3 .47
Jul 3 .09 5 .99
Allg 4 2'.1 7 4 .04
Sep 6 2.00 4 .13
Oet 3 .25 2 .67
Nov 2 .38 6 1.27
De'c 4 .:52 7 3.98

Total 33 7.27 36 8.34
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Rain~

o
.' .~li)
2.~6:
o
o
o

.48'
l.G2
2.85

.44

.02

.26

7.63

1970

RailiflU;l

0.73
0.$3
0.76
0.30.
O.. liO
0.115
0.73
1.20
0.(18
OSl
0.419
0.8i5

7.0.3

No.
&am')'
Dll.YS·

4,0
3.6.,
3.2.
1..8
0.8
0;9
4.2
5.5
2;7
2.4
204
3.6

34..8

MMnfor
P:eriOttof Record. ~ .

N.o.
:'of

'RainY
Rll:infa.Jil' Day$

1.37 0
.78 2
.56 5
,(')$ 0
.2'6 0

o 0
..2j 2
..1# 8

2:.U 4

'. 3.Q1ll. 1
,.6;8 4

6,9>4 29

Rainfall

14,,63
1<1.60
15.24
.5.98
~;Q.4.
3.07

14.~1

2.3.99
13;53
10;lJ
9,8$

17.09

140•.65

.19 7
1..2(:) 8
1.04 3
02
o 2.
o 0
1.70 5

.59 6
o 6

.35 1

.91 6

.69 5

6.67 51

19(j.9

No.
'of

'Rainy
.RIli,nfal1 Day~

79
71
63
35
16
18
8$

Ito
54
48
49
71

697

No.
E.ainy
Days

TotllHor
period of Record

No.
. of

"Rain,¥
DliYS

1968

3
6
4
o
o
o
8
6
b
1
3
3

34

1951-1970·

19671966

MOnth

Jan
Feb
Mar
Apr
May
J.u.\}
Jul
Aug
§~p
Oct
Nov
Dec

Total



7.1 The Government will establish the following base lines and bench marks at the site of the work:

a. Base Line. Control points in the vicinity of the dam, dikes and appurtenances.

b. Bench Marks.

7. LAYOUT OF WORK. (1965 APR OCE)

STATION

3706

I
3709

3760

I
I
I· 5240

1
....

I·

•
I

LOCATION

At Paradise Valley, Arizona. About 16
mi. North of downtown Phoenix, Arizona

From Bell ,Rd. & Cave Creek Rd. intersection.
Go North on Cave Creek Rd. 3.55 mi. Continue
to N-E on Cave Creek Rd. 1.45 mi. to inter
section of dirt road running E-W & parallel
to power line. Tum left on this dirt Rd. &
go due West 0.22mi. Tum right onto jeep
trail & bear to N & E. Go. 0.31 mi. Point
is north easterly 375 feet in open ground.

Set 5/8" rebar with aluminum Cap 0.2 ft.
above ground.

Stamped "USCE, L.A. Dist. 1969-3706."

At Paradise Valley, Arizona. About
16 mi. North of downtown Phoenix, Arizona

From Bell Rd. & Cave Creek Rd. intersection.
Go North on Cave Creek Rd. 3.55 mi. Continue
to N-E on Cave Creek Rd. 2.03 mi. Point is
set flush in Eastern edge A. C. paving.

Set 5/8" rebar with aluminum Cap. flush to
pavement.

Stamped "USCE, L.A. Dist. 1969-3709."

At Paradise Valley, Arizona. 16 mi.
North of downtown Phoenix, Arizona.

From Bell Rd. & Cave Creek Rd. inter
section. Go North on Cave Creek Rd.
5.00 mi. to intersection with power
line & graded dirt Rd. E & W. Turn
left & go 2.19 mi. due West on power
line Rd. to intersection with N-S
jeep Rd. Turn right & go Northl;lrly
on jeep Rd. 0.48 mi. Pointis due
East 160 ft. on open ground. Set
5/8" rebar with aluminum Cap 0.1
ft. above ground. Stamped. "USCE,
L.A. Dist. 1969-3760."

At Paradise Valley Arizona.

Approximately 19 mi. North of downtown
Phoenix, from the intersection of E. Bell Rd.
& N. Cave Creek. Go N. 6.2 mi. to a well-graded
dirt Rd. on the left. Turn left for 1.8 mi. to
a dirt Rd. Turn right approx. 0.53 mi. to the
corner of a 4 strand barbed wire fence. Continue
N. N.W. to a fork. Take the left fork to trail
going N. N.W. Follow this trail approx. 1.0 mile
through a large wash then a smaller one.
Continue N. N.W. approx. 0.6 mi. then turn left
300 ft.

S-7
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8. QUANTITY SURVEYS (l968 APIU

I
I
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Hi96,45

LOCATION
SetaJuminumcap &, 5/8 rebarin concrete flush
with ground stamped. "L.A. Dist. USCE, 5240
19,70."

At Paradise Valley, Arizona.

Approx. 19 mi. N.of downtown Phoenix.
From the intef!,ection of E. Bell Rd. &,
North Cav\:\ Creek Rd. Go North 6.2 mi. to
a well-graded dirt Rd. on the left. Turn.
left for 1.8 mi. to the intersection ofa
well-traveled dirt Rd., turn right approx.
0.5;3 mi. to the corner ofa 4strand bar
bed wire fence. Continue N. N.W. 0.1 mL
to a Fork. Take the Left Fork of Trail
going N. N.W. FQllow this trailapprox.
1.0 mi. thrQugha large wash then a smaller
wash, continue N: NoW. approx. 0,6 mi.
thence turn left approx. 0.5 mL

Set aluminum cap &, 5/8 rebar in concrete
flush with ground stamped. "L.A. Dist.
UsCE, 5241 1970."

At Paradise Valley, Ai'izona.

Approx. 19 mL North of downtown Phoenix.
From the int\:\rsection of E.Hell Rd. &, N.
Cave Creek Ret. go 6.2 mi. to a welI.grad,eq
dirt Rd. onthe left. Tum left for 1.8
mi. to the intersection of a well-traveled
dirt Rd. Tum right approx. 0.5;3 ml. to
the corner Qf a 4 strand barded wire fence
continue N. N.W. 0.1 mile to a fork. Take
the left fork of trail going N. N.W.
Follow this trail approx. 0.8 mi. thrQugh
a large wash then a smaller wash. Turn-
N. approx. 1.0 mL thence left 140 ft.

Set aluminum cap &, 5/8 rebar in concrete
flush with ground stamped. ·'L.A. Dist.
USCE, 5242 1970."

5241

5242

STATION

c. All necessary information relating to lines and grades will be made ava.ilable to the Contractor.

7.2 FrOm the base lines and bellch marks estabUshedby the Government, the COIltra.ctQf shall compl\:\t\:\ Hie layout
of tile work and shall be responsibl\:\for all measurelll\:\nts that may be requir\:\d fOf the \:\xecution of the work to the
location and limit marks prescribed in the specifications or on the contract drawings, subject to s,uch modifications
as the Contracting Officer may require to meet changed conditions or as' a result of necessary modifications, to th,e
contract work.

7.3 The Contractor shall furnish, at his own expense; such stakes, templates, platforms, equipment, tOQls and,
materials, and all labor as. may be required in laying out any part of the work from th\:\ base lines anq bench marks
established by the Government. It shall be the r\:\sPQnsibUity of the Contractor to maintain and J!ll'eserve all stakeS
and other marks, establish\:\d by th\:\ Contracting Officer until authoriz\:\d to remove them, and if such mar1<s are
destroyed, by the CQntractor or through his negligence prior to their authoriz\:\d removal tb-eY may be replaced by
the Contracting Officer, at llis discretion, and the expens\:\ of replacem~nt will b\:\ d\:\ducted frOm any amount!' due Or
to b\:\com\:\ QU\:\ th\:\ Contractor. The Contracting Officer may require that wor1<be suspenQeQ at anY tim\:\ when
location and limit marks established by tile Contractor are not reasonably adequate to permit checking of th\:\ work.

8.1 The Contractor shall make such surveys and computations as arenec\:\ssary to determine the quantities of wo,rk
performed or placed during \:\ach period for Which a progress paYment isto be made. The Contractor shall also make
original and final SUrV\:\YS. The Government will make such comPutations asar\:\ nec\:\ssarY to d\:\termine the quantities
of work performed or finally in place. Unless waived ,by the Contracting Officer ill each specific case, quantity
surveys made by th\:\ Contractor shall be rnadeu.nder the direction of a representative of the Contracting Officer.
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8.2 All original field notes, computations and other records of the Contractor for the purposes of layout, original,
progress and final surveys shall be recorded in duplicating field books, the original pages of which shall be furnished
promptly in ring binders to the representative of the Contracting Officer at the site of the work and shall be used by
the Contracting Officer to the extent necessa'ry in determining the proper amounts of progress and final payments.

9. DAMAGE TO WORK.. 0966 MAR OCE) The responsibility for damage to any part of the permanent work
shall be as set forth in the clause of the contract entitled "Permits and Responsibilities." However, if, in the
judgment of the Contracting Officer, any part of the permanent work performed by the Contractor is damaged by
flood or earthquake, which damage is not due to the failure of the Contractor to take reasonable precautions or to
exercise sound engineering and construction practices in the conduct of the work, the .Contractor will make the
repairs as ordered by the Contracting Officer and full compensation for such repairs will be made at the applicable
contract unit or lump sum prices as fixed and established in the contract. If,. in the opinion of the Contracting
Officer, there are no contract unit or lump sum prices applicable to any part of such work an equitable adjustment
pursuant to Clause 3, Changes, of the contract, will be made as full compensation for the repairs of that part of the
permanent work for which there are no applicable contract unit or lump sum prices. Except as herein provided,
damage to all work including temporary construction, utilities, materials, equipment and plant shall be repaired to
the satisfaction of the Contracting Officer at the Contractor's expense, regardless of the cause of such damage.

10. PERFORMANCE OF WORK BY CONTRACTOR. (1965 JAN.). The Contractor shall perform on the site, and
with his own organization, work equivalent to at least 35 percent of the to'tal amount of work to be performed
under the contract. If during the progress of the work hereunder the Contractor requests a reduction in such
percentage, and the Contracting Officer determines that it would be to the Government's advantage, the percentage
of the work required to be performed by the Contractor may be reduced; provided, written approval of such
reduction is obtained by the Contractor from the Contracting Officer.

11. CONTRACTOR QUALITY CONTROL. The ContI:actor shall provide and maintain an effective quality control
program that complies with General Provision 41 of the contract entitled "Contractor Inspection System."

11.1 The Contractor shall establish a quality control system to perform sufficient inspection and tests of all items
of work, including that of his subcontractors, to ensure conformance to applicable specifications and drawings with
respect to the materials, workmanship, construction, finish, functional performance, and identification. This control
will be established for all construction except where the Technical Provisions of the contract provide for specific
Governme~t control by inspections, tests or other means. The Contractor's control system will specifically include
the surveillance andtests required in the Technical Provisions of the contract specifications.

11.2 The Contractor's quality control system is the means by which he assures himself that his construction
complies with the requirements of the contract plans and specifications. The controls shall be adequate to cover all
construction operations and should be keyed to the proposed construction sequence.

11.3 The Contractor's job supervisory staff may be used for quality control, supplemented as necessary by
additional personnel for surveillance, special technicians, or testing facilities to provide capability for the controls
required by the TecnnicalProvisions of the specifications. Prior approval is required for facilities, equipment, and
personnel used by the Contractor in performing the specified tests

11.4 After the contract is awarded and before construction operations are started, the Contractor shall meet with
the Contracting Officer, or his representative, and discuss quality control requirements. The meeting shall develop
mutual understanding relative to details of the system, including the forms to be used for recording the quality
control operations, inspections, administration of the system, and the interrelationship of Contractor and
Government inspection.

11.5 The Contractor shall submit for approval within 14 days after the receipt of the Notice to Proceed a quality
control plan which shall include the procedures, instructions, and reports to be used. This document will include as a
minimum:

(l) The quality control organization.

(2) Number and qualifications of personnel to be used for this purpose.

(3) Authority and responsibilities of quality control personnel.

(4) Methods of quality control including that for his subcontractor's work.

(5) Test methods including, as specified, name of qualified testing laboratory to be used.

(6) Method of documenting quality control operation, inspection, and testing.

(7) A copy of a letter of direction to the Contractor's representative responsible for the quality control,
outlining his duties and responsibilities, and signed by a responsible officer of the firm.

S-9



11.6 Unless specifically authorized in writing no constr\lctiqn shall be s.~rtel;lunt~l th~ <:;ontractor's quality control
plan is approved. .. "

11.7 All compliance inspection will be recorded on an, ~PPJ:oved, form,~J;lcludiIlgl>ut not Ihrtlied to the specific
items required.in the. Technical Section of. the specifications,: This forIll , to ~ncillde records of corrective action
taken, will be furnished to the Government as required by the Contra,cting Officer. '

II.8 If recurring deficiencies in an item or items .indicate thafthe quality control systemjsriot aqequate,such
corrective actions will be taken as directed by the, Contracting Dfficer. ',. '

11.9 In the event the Contractor fails to satisfactorily perfonnanyrequired inspections and tests;ta,submit
timely, complete, and factual reports and test data; or otherwise comply with t\J.eqmilitycpntrolprovisions, the
Contracting Officer may provide these services from aJ;lothersou,rce anl;! all costs for providing these services will be
deducted from payments due the Contractor. ~

12, LOS ANGELES CITY LICENSE TAXES. Notwithstandinganr other provisions ofthi$cPflt:...~ct: . ,.' ",'. ,
(a) , The contract price includes allocable Los AngeleS City J,-icense, Taxes, incl\1d~ng,t~()$etaxes(h~reip:after

referred to as "additional taxes") resulting from theapplicatioil of principles expressed bythe LQsAngelesCity
Attorney in his opinion, dated 2 March 1960. If, after the contract date, the Contractor fSnot,required tORay or
bear the burden, or obtains a credit or refund of all or a portion of said taxes from the, City of LO$ Angeles, the
contract price shall be decreased by the amount of such relief or refund allocable to tmscontract,or that amqunt
shall be paid to the Government, as the Contracting Officer directs. The contract price shall be similarly decreased if
the Contractor, through his fault or negligence or failure to' follow instruc,tions ,of the Contracting Officer as
provided in (b) below, is required to payor bear the burden or does not ob,tain arefundofanysuch taxes. Interest
paid or credited to the Contractor incident to a refund of these taxes shall inure to, the benefit of tl1e Government to
the extent that such interest was earned after the Contractor was paid' or, reimbursed by the Government for these
taxes. ' .. ,

(b) The Contractor shall comply with the instructions of the Contracting Officer il'lOrder to obtain a
reduction, credit or refund of Los Angeles City License Taxes, and.the contract price shall be equitllblyadjl.isted to
cover the costs of such compliance, including reasonable,attorneys fees arilringtherefrom. " "

(c) The Contractor shall maintain accurate records showing the amount of Los Angeles l,icense Taxes" and
specifically the amount of additional taxes, included in the contract price. (D/ACircular 715-2-59 dtd 3 Feb 1967).

13. PROGRESS SCHEDULE.

13.1 Reference is made to the GeneralProvision entitled "Progress Charts and Requirements for Overtune Work:"

13.2 The Progress schedule shall provide for a uniform rate of progressthrougJ1outtheentirecons~ructionperiod.
Actual progress shall be entered on the schedule weekly. The'determination of whether or no~,the V1prk is behind
schedule will be based upon a uniform rate of production in each feature of the work. FaHing more than 5 calendar
days behind the approved progress schedule in any feature of the work shall' constitute sufficient grounds for a
determination that the Contractor has fallen behind the progress schedule. Failure of the Contracting Offic,er to ac~

under this provision shall in noway relieve the Contractor of the resp()nsib~ity for completion of the work on
schedule, ' ' '

14. VARIATIONS IN ESTIMATED QUANTITIES-SUBDIVIDED ITEMS. (1'976 APR OCE) This clause is
applicable oruy to the items listed herein.

14.1 In order to permit the Contractor to distribute his indirt<ctco$ts properly to Items Nos.4, 9, 33,34: and 37
these items have been subdivided into 2 or more subitems. All the Contractor's indirect' costs for each of these items
will be included in the bid price for the first subitem listed under the respective item. Variation from the estimated
quantity in the actual work performed under any second or subsequent subitem or elimination"of all work under
such a second or subsequent subitem will not be the basis for an adjustment in contract unit price.

14.2 Where the actual quantity of work performed for Items Nos. 4, '9,33,34 and 37 is less than 90 percent of the
quantity of the first subitem listed under such item, the Contractor will be paid at the contract, unit price for that
subitem for the actual quantity of work performed and, in addition, an equitable adjustinent ih contract price shall
be made upon demand of the Contractor. The equitable adjustment in price for the underrun shall be made on the
basis that the Contractor has assumed the risk and is entitled to no adjustment for the first '10 percentunderrun.

, ,

14,3 If the quantity of work performed under items Nos; 4, 9, 33, 34 and 37 exceeds 105 percent or is less than
96 percent of the total estimated quantity of the subitems. under that item, and/or if the quantity of ,work
performed under the second subitem or any subsequent subitemunder items Nos. 4,9,33, 34 and 3;Jexceeds 105
percent or is less than 96 percent oftheestima:tedquantity of any suchsubitem, and if suchvariation causes an
increase or a decrease in the time required for performance of this contract the ,contract completion time will be
adjusted as follows: ' '"

14.3.1 If the qu'antity variation is such that it will cause an increase in the time necessary for completion, the
Contracting Officer shall, upon receipt of a written request for an extension within 10 days from the beginning of
such delay or within such further period of time which the Contracting Officer grants prior to the late of final.
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settlement oUhe contract, as.certain the facts and make such adjustment for extending the completion date as in his
judgment the findings justify.

14.3.2 If the quantity variation is such that it will cause a decrease in the time necessary for completion, the
Contracting Officer shall ascertain the facts and promptly notify the Contractor in writing of his findings and the
extent of adjustment.

14.4 If the parties fail to agree upon the adjustment to be made the dispute shall be determined as provided in
Clause 6, "Disputes," of the General Provisions.

15. TIME EXTENSION. (1965 JAN.). Notwithstanding any other provisions of this contract it is mutually
understood that the time extensions for changes in the work depend upon the extent, if any, by which the changes
cause delay in the completion of the various elements of construction. The change order granting the time extension
may provide that the contract completion date will be extended only for those specific elements so delayed and that
the remaining contract completion dates. for all other portions of the work will not be altered and may further
provide for an equitable readjustment of liquidated damages pursuant to the new completion schedule.

16. FUNDS AVAILABLE FOR PAYMENTS. (1971 NOV OCE)

16.1 Such work as may be done under this contract in excess of the amount for which funds are available for
payment as herein set forth, will be continued with funds hereafter appropriated and allotted for this work.

16.2 From funds heretofore appropriated by the Act of 1976, PL 94-355 90 Stat 891 for Construction, General
the sum of $950,000.00 is available for payments to tht: Contractor for work performed under this contract.

16.3 If at any time it becomes apparent· to the Contracting Officer tllat the balance of this allocation is in excess of
the amount required to meet all payments due and to become due the Contractor because of work performed and to
be performed pursuant to his approved progress schedule, the right is reserved after due notice to the Contractor to
reduce said allocation by the amount of such excess.

16.4 If the rate of progress of the work is such that it becomes apparent to the Contracting Officer that the
balance of this allocation and any allocation for this and any subsequent fiscal years during the period of this
contract is less than that required to meet all payments due and to become due the Contractor because of work
performed' or to be performed under this contract, the Contracting Officer may provide additional funds for such
payments if there be funds available for such purpose. The Contractor will be notified in writing of any additional
funds so made available. However, it is distinctly understood and agreed that the amount of funds stated in 16.2
above is the maximum amount which it is certain will be available during the current fiscal year. The Government is
in no case liable for payments to the Contractor beyond this amount or such additional amount as may subsequently
be made available by the Contracting Officer pursuant to this paragraph 16.4.

16.5 It is expected that,during subsequent fiscal years over the period of this contract, Congress will make
additional appropriations for expenditure on work under this contract. The Contracting Officer will notify the
Contractor of any additional allocation of funds to this contract when such funds become available. It is understood
and agreed that the Governmen.t is in no case liable for damages in connection with this contract on account of delay
in payments to the Contractor due to lack of available funds. Should it become apparent to the Contracting Officer
that the available funds will be exhausted before additional funds can be made available, the Contracting Officer will
give at least 30 days written notice to the Contractor that the work may be suspended. If the Contractor so elects,
after receipt of such notice, he may continue work under the conditions and restrictions under the specifications, so
long as there are funds for inspection and superintendence, with the understanding; however, that no payment will
be made for such work unless additional funds shall become available in sufficient amount. When funds again
become available, the Contractor will be notified accordingly. Should work be thus suspended, additional time for
completion will be allowed equal to the period during which work is necessarily so suspended, as determined by the
dates specified in the above-mentioned notices.

16.6 So long as funds are available, payments will be made monthly in accordance with the clause of the contract
entitled "Payments to Contractor." The unit prices or lump sum price or prices stated in the contract will be used in
determining the amount to be paid for work performed by the Contractor.

16.7 The procedure above described will be repeated as often as may be necessary on account of the exhaustion of
available funds and the necessity of awaiting the appropriation ofadditional funds by Congress.

16.8 Should Congress fail to provide additional funds the contract may be terminated and considered to be
completed, at the option of the Contractor, without prejudice to him or liability to the Government, at any time
subsequent to 30 days after payments are discontinued, or at any time subse9,uent to 30 days after the passage of
the Act which would have but did not carry an appropriation for continuing the work or after the adjournment of
the Congress which failed to make the necessary appropriations. However, if the funds cited in the contract are
enough to extend the work beyond the end of the fiscal year and no new funds are allocated to this contract for the
ensuing fiscal year, the Contractor must first exhaust all the cited funds and thereafter he may, at his option,
exercise the right provided in this paragraph any time after payments are discontinued.
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18. IDENTIFICATION OF GOVERNM;EN1'.fURNISlIEJ)l?RQllJ~,KfY. (196& SEPT.) The Government will
furnish to the ContrlJ,ctor the. followill~· prQPerty to be incorpQr~te<;l ?r' i~mlled in th¢ \v0r~ or ijs.eQ. ill its
performanGe. Such property WIll be furwsnl;\4 f.o. b. tfll-c.K.at tb.e prOject slie, and the Contractor will!:>e requlle4 to
accept delivery when made, and· un10adillg .lJ,nloJ transPorting the prqpe;rty to thlil job:>-itl< a.t his o~n e.x:t,>en.se, Alls\;lGb,
property will be installed or inCorporated into the work: at thl,l yJC;penSe of the CQJlt:rlJ..Gto:r,unles.s QtlWrwise in,UcateQ
herein. The Contractor shall verify till< q\lantity an4 condition. of sl1cb GoVernment furpillhe4 {)rOPeriY WhIm
deliv((red to him,ackn.owledg.e receipt thereof in writing to thl,l Gontnwting. Qffic~r. 0

16.9 The progress sch.ed)lle PreparQ(}, in aCCQr4ilJice witlJ. parl,igl.'~pb (~) Q! uie ~q"t\;a.9J, gla"~et;lt~t!.t?4"r~9G:R:J?&&
CHARTS AND REQUIREMENTS FOR OVERTIME WORK" sPan l,>e consistent wHh tbe aml<!l,f:nt Qf;~l;J)l4'llstIIJ~4in
16.2 abqve as being currentl¥ <J,vailab,le for th~ per~Q\l oftim~ fromtned;llht. of contrll,l;Jt .awant tQtbe en4. of H~~
fiscal yellf in which.. the contI'act Wll.S award,ed:, A,O.¥ P9rtiQ:il of tlw prQ~res$SCheqYJ\? t'blltappli~§o tQ!l fi:>c~ year fOr·
which ftmds are notcurnmtly aVllUllble wut boe prepared 9,0. the hllsjS ohl rllti of progn:~ tijaltlJe (ZQntractor
considers' to. be practicable fOr cOlUpletion of' tl1e WQrK within t11,e time provideQ bY tbe cQ,O.trft£t. 'fM prQllres~
schedule$hall: b(( fevis,,(}, each t\J:rw tlw CQlltractor. is•. notifi"d thata~4itional f\!nd$lJcre mll,de a:v:.aUa~le aQQ s,lmll he
consistent with the llmOUnt Of additional fundll sO 0 mad.e avai1ll1}le. The approV;al of, lit progrI<S$s,Qhequle is not a
funding action and shall ill no ((vent be consi4.ered as mMillg {unlls llvaUaple or as o1::lli~tmg tb.e@pvernll'ientt9
mak:e fun<Jsavaila!:>ll<. .

16.10 If the Con.tr~ctor int!:!n4.~ to p,ej.1fQrmllJl)' )Yof~~~ a ra.N o( PJq~f~s'~$r~~t,~U,}),;m th~t.!!MW-{iinhi:lllpj,lrov~d
progr~s.~ SChedule, h('j shall s~bm:~t to thlil Contra.ctll}~ Qf~!cl,lr, ~or wforma.tt911 om~\ i\n \\Q:13ltl,ona.l r~S!! !!l!hlHhlJi<
that refle~* his intended, rate of progrl;l!l!l. TIW GQutracti).lJ~ Offie.er Will tal<:e 1t.9~ctj.on tqa..PV '. . .pprove. s1J.Qb
an additipnal progreSS sChedul~, The rticejpt ~¥ the (;ontl1aQJipg Officer of an IU;\4ition31prq&rlilll~!!c.Mdwem.all in P.Q
event b~ considered as mak:ing Wnds llva.llal>le or ll-llobljgating tbeGovernffll,lnHo rnaJs:e fiJnQ:la.vai1:1lkle.'

17. USTED AGGREGATE SOURCES, (l9(iS AfR QCE)

17.1 Goncrete A,ggreglltes m~ting tn,1< req'4ir!mie!lt~ of these.speQificati9ns Clll)c ~.~ {lrQd'lJPed f1i9!llSQUfQ\'l!!liste4
below. ", . . . 0

17.1.1 Comwercial Sources 'llong; the ~a.lt Ri:V:er near J?ho.eni<\.,Ariil;ona..

17.1.2 Commercial So.urces a.1ong thl;l A<l\Ja<Frill Rivtir ,near Jc.uk:e Air Forclil :Q~se.

17.1.3 Commerdalor new sou,rce alOng Ca.ve Creel<: in viGini,tyQf thl,l project !lite.

17.2 Concrete Aggregates may be fwnisll.ed from the above liste4 SOUrGeS Or lit thl;) option, of ib.eContrllclor may
befurnishe4 from anY 9th,erSQurce doesignatI<dby the Gqntrl!:ctor anA approve4 by tl;le Contraqting QffiGer, s.ubJ('jct
to the conditions hereinafter sta.ted. '. .

17a ,After the Award of th,eCQntraGt, .the,C~mtr4et9r ~all 4esignllN .in writing only Q:nb source or QJl~
combination. of so.urGes from "'!hien h(( prQt1Qses tQ J.urnisll. a.ggl'egates, If the COntraJ;tor prQpOs~S to flJrnish
aggr((gat~s from a so~r.ce pr from S.Qij~q~ ~Qt list~c;\abQYe, be mllY 41<&i!JllateQPlY a sm~§'SQurce or. siJl.gl~
combination of SoijrCeS for aggrtl~ate~, &~nwles. fo~ ~cqeptllnq~ testipg· shai1be prQvi4\\1l;!. ~~. r¢qu),l'edby Secti6n:
CONCRETE CONSTRVCnON of the, ."Techpiqal l?rovi$ions." If ll .. SoJJ.rce [qr cpar!le. an4/Qr f:in~ ;a~~ga~e SQ.
designate<l by the Contr~ctor is not aPproyel;!.foi use by th~ Contra.ctipg O(fiqer,tb~ Contr-,a,ctQr may not s.J,l-pmit fOf
approval other SOUrces but shall furnisb the coarse an<l/or fine aggregate,a.s the ClJ,.se ma.y 1'% f$om a sQl.}Jce ti!!te4
above atno;addit;ionlJ,l cOllt tQ the Government.

17.4 Listing ofa source· of conqrete agg~egate is.. not to!:>e cOP.stnH~d as. apptQval(,'lf allfilil,t.erial·ffQtn thlit s.oqrce.
The Tight is reserve4 to rei eet. matl<ri.als 'from (:('jrtain, 10eali#e4 are.~s, #ones, strata, or channels•. wnell$\l,.cb, mlltl,',riaII!
are· unsuitable '. for conCrete aggrlmllte as q,eterm#1ell QX the CQntrllctirUf Officer. M'aterillJ.s pl.'ot:l.ucett [rQm a liste4
source shaH meet all the requirements (,'If g,eqtion: CQNCRE1'~ CONSTRVCTlON of the!!l'echtlic3.lI?fQvi§jons" of
these sPecifications. . '.
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3.1 Materials.

1.1 Federal Specifications.

Construction and Industrial Plywood

9. Archaeological Findings During Construction
10. Public Utilities, Notices, and Restrictions
11. Public Safety
12. Personal Clothing Standards
13. Deleted
14. Occupational Safety and Health Act (OSHA) Standards
15. Quality Control
16. Permits
17. Dust Control

Index

PS 1-74

Bolts, Hexagon and Square
Nails, Brads, Staples and Spikes:

Wire, Cut and Wrought
Nut: Square, Hexagon, Cap, Slotted,

Castle, Knurled, Welding,
and Single Ball Seat

Lumber; Softwood
Enamel, Alkyd, Semi-Gloss
Primer Coating, Exterior (Undercoat

for Wood, Ready-Mixed, White and Tints)

U.S. Department of Commerce National Bureau of Standards, Product Standard.

FF-B-575C
FF-N-IOSB & Am-3

FF-N-836D & Am-l

MM-L-7S1H
TT-E-S29C & Am-l
TT-P-2SE & Am-l

PART II

TECHNICAL PROVISIONS

SECTION 1 A

GENERAL REQUIREMENTS

3. CONSTRUCTION SIGNS.

3.1.1 Lumber shall conform to Federal Specification MM-L-7 51, and shall be seasoned Douglas Fir, S4S, Grade D
or better except that posts, braces and spacers shall be construction Grade (WCLB).

3.1.2 Plywood shall conform to Product Standard PS 1, grade A-C, Group 1, exterior type.

2.1. i Two Project Signs at locations designated by the Contracting Officer.

2.1.2 Warning· Signs facing approaching traffic on all haul roads crossing under overhead power transmission lines.

2.1.3 Six hard hat signs at locations directed.

2.2 Project Engineer's Office and Laboratory, including a fenced parking area and a flagpole.

2.3 Bulletin Board at the Contractor's office.

2.4 Sanitary Facilities.

1. Applicable Publications
2. Project Facilities
3. Construction Signs
4. Project Engineer's Office and Labratory
S. Bulletin Board
6. Maintenance and Disposal of Project Facilities
7. Scrap Material
8. Salvage Materials

2. PROJECT FACILITIES. The Contractor shall construct and/or erect the following project facilities.

2.1 Construction Signs. The signs shall be erected as soon as possible and within 15 days after commencement of
work under this contract.

1.2

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references

thereto.
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3.1.3 )30.1ts, Nllt;> and Nails. Bolts shall conformtoFederal Specification FhB-575, nuts shall conform to Federal
Sp~c:ificlltionFF-N-8 36,Ilndn-ails ShIlILc:onformtoFederalSpec:ific:ation ,FFeN-l 05.

3.IA-PaWts IlndOils.l'aintsshllllconfo.rm to Fede.ral Spec:ifications TT'Pc25 for primer and TT-E-529 for finish
paint and lettering.

3.2 Constructio.n.

3.2.1 Projec:t ilcnd hllrqhatsignsshaU·beconstiuc:ted as detailed on Figures 1, 1 A, 2, and 3 . Decals and safety signs
will-be furnish,edbytheCo.niraptillg()fficer.· .

:3 ·2.2 W;irning Signs shll11 .beco.nstru.ct~~QfplY-W:oQd not less tnan 1/2 inch thick and shall .ibesecUrelybq.ltedfo
tnesMPports.withtne l>Qttom ofthesignfllce 3 feet:above the ground. The sign ,face shall be 2 xA Jeet,all :l~ters
Snil.l1 ;be 4w.cnes in nei~t, Ilnd tne worgingsh;l;llbe : "WARNING :OVERfl;EAD TRANSMISSIOlNl LINES;"

3..3Pllinting. 1\:11 exposed surfacesande(igesof plywood shall be given onecoatofhnseed Qilandbewip~dprior
to applying primer. All exposed surfilces of signs'!:ndsupports shall be given one coat·ofprimer and 2 finishcpats of
Wh.itepaint. Exceptlls otherwise indicilcte.d, lettedngon all signs shall be black and sized as indicated.

4. ,P;ROJiEbrJ::NdniEI1R'SOFFICE.J\NP LABORATORY.

4.liGeneraJ. The Contractor$hall provi(.ieasuitable office tr;l;ileranda laboratory building for t'heProject
Eng~er. Theex;l;c;1 sitewJll require the eontractingOfficer's a,pproVlil.,):30th thetrallerand \t\hebuildingshall 'be'
1l.g,equlltely heated, well Ji~ted, suitllbly ventilate(.i, and coole<;1 with adequate refrigeratedtytpe atrconditioni'fig
units"coJI:\plete, withlill pipil),g and electrical connections. An adequate supply ofcoolect,drirtking wat.eishali be
furni~e4 anQ JJlaWtliin~<;1. ,openp;l;r.kj.ngspace for 6 vehicles and water and sanitary fa.cilitiesshall be located
convenient to the office 1J'l.l4 ilibor;l;:fory. The combined parking and building area shaH be enClosed with a woven
wire fence ;l;pproxiJI:\ately 6 feet. high with ;i to-foot. wide lockable gate accessible from a 1'9ador street. 'I'hefenced
;l;rea. ~hallbe of suffici~llt si~e to pef;Il1itease in the parkiI)g oJ vehicles. Materials for the facilities need not he new
prow4ed theY lirelld,equate for the i!'J.tended :qse. .

4.;2. Officer 'frat1er sh;l;ll be appro.lti,mat.ely 10 feet wide by 60 feet intength.

4.3 Lll1:>Qr;l;tOry J,;JilJildings1lall be welithettight and !'hall have a6·inchconcrete slab floor and cont~inn6t 'l~~ than
500 ~qu;l;re fe.ert.of floor. area. 'fhe labo.tatory'shall be equipped with water supply, ·asink approximately
20 x 35x8incb~~,and the lJsual utilities: '

4.4 flagpole. 'fh~ Contractor shall fur:nishanderecta flagpole;l;t the project Engineer's Office. The Jlagpole shall
1:>e eifhl;Jr wood Or sectioulil steel tYPe, a product of a reputable manufaeturer who has been regular!yengaged'in the
IllllUl~fact]J.re of fl~pQles. Tht) flagpQle shall be cOlnplete with standard fittings and equipment, including pulley,
Cle;l;ts, gIQund prot.~ctor, h;l;lyM'ps, and'snap hooks. 'The pole shall have 20 feet exposed height and be set in concrete
fOUI)d;l;tioJ:lin cOI)fonnance with the mlJnufacturer's recommendations. Painting of the wooden pole shall conform
to the ;l;ppliGIJ'b11;J requiremepts for the project sign,' Steel pole shall be galvanized.

~. IH.JLLE'fINJ,;JOARD. A weatherproofbllUetin board, approximately 36 inches wide and 30 inph~shigh, with
hmged glaSS door shall bl:\ provigeP adj;l;cent to or mounted on the Contractor's proje.ct office. Ifa~jacent to th~
office, the bylletin 1:>oard sA;I;ll1:>e securely mounteg on no less than 2 posts. Bulletin board and posts shall be painted
qr havl:\ other apprOVeg factory finish. Thebu.lletin board shall be easily accessible at.all times and shall contain wag,e
f;l;tes; equal opportunity notice, and ~uch other items required to be posted. '

6. MAINTENANCE ANn DlSPOSAL OF PROJECT FACILITIES. The Contr~ctor shallmaintliil1 the pr~ject
f;l;cilities in goOd condition throughout the life of the project. Upon completion ofwork under this cOntract, the
f;l;CiJities covered under this section will remain the property of the Contractor and shall be removed from the site at
his expense. '.,

7. SCRAP MATERIAL. Materials indic;l;ted to be removed and not indicated to be salyaged, stored or reinstalled
are designa.teq as scrap and shall become the property of the Contractor and be removed from the site of the work.
'fhe Contra.ctor by signing this contract hereby acknowledges. that he, made due allowance for value, if any, of such.
Sl<r;l;p in t1).e contra!;t price: . ,

8. SALVAGE MATERIALS.' All materials and/or equipment removed and indicated to be either stored or
reinst;l;lleq afe designated as s;l;lv;l;ge4 mat~rials and lor equipment. Any salvaged materials and equipment which are
eXc~ss upon co.mpletioll. of the wOl'k;l;nd ;l;re not indicated to be stored shall become the property of the Contractor.

9. ARCHAEOLOGICAL FINDINGS DURING CQNSTRUCl'IQR ' The rem~valof any Jndi·an.buriaJ grounds or
rem<J;1ps, c~r~moni;l;l objllcts, petroglyphs,. and <J;Tchaeological and other artifacts of like nature found within the
construction ;l;re;l;s will be accomplish~dbyUte Government. In theeventthe,Contrac,for's,operationsuncover, or his
employees. find any of the above described, objects or materials within the construction areas,it shall be incumbent
on the Contr;l;ctor to notify immediately the Project Engineer or his authorized representative as to what has bee.n
fOUnd.. 1'he Project Engineer, when so notified of such findings, will determine the disposition in accordance with
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prescribed regulations. Any remains from burials, including Indian ceremonial objects, or other remains of like
nature found within the construction area, shall not be destroyed or removed. Should petroglyphs or archaeological
material be discovered, the Contractorshall modify his operations so as not to disturb the findings pending receipt
of notification from the Project Engineer of his determination of the final disposition of such findings. Any
discoveries of an anthropological or archaeological nature upon the rights-of-way or upon Government property shall
remain the property of the Government and not become the property of the person or persons making the
discovery. Should the discovery site require archaeological studies resulting in delays and/or additional work, the
Contractor will be compensated by an equitable adjustment under the General Provisions of the contract.

10. PUBLIC UTlLITlES,NOTICES, AND RESTRICTIONS.

10.1 General. The approximate location of all railroads, pipe lines, power and communication lines, and other
utilities known to exist within the limits of the work are indicated on the drawings. The sizes, locations, and names
of owners of such utilities are given from available information, but their accuracy is not guaranteed. Except as
otherwise indicated on the drawings, all existing utilities will be left in place and the Contractor shall conduct his
operations in such a manner that the utilities will be protected from damage at all times, or arrangements shall be
made by the Contractor for their relocation at the Contractor's own expense. The Contractor shall be responsible for
any damage to utilities known to exist and shall reimburse the owners for such damage caused by his operations.

10.2 Relocation or Removal. Utilities to be relocated or removed not as part of this contract are designated "To
be Relocated by Others" or "To be Removed by Others," respectively. Utilities shown on the plans and not so
designated will be left in place and be subject to the provisions of the clause: PROTECTION OF EXISTING
VEGETATION, STRUCTURES, UTILITIES, AND IMPROVEMENTS of the General Provisions. The Contractor
may make arrangements with the owner for the temporary relocation and restoration of utilities not designated to
be relocated, or for additional work in excess of the work needed to relocate utilities designated for relocation at no
additional cost to the Government.

10.3 Utilities Not Shown. If the Contractor encounters, within the construction limits of the entire project,
utilities not shown on the plans and not visible as of the date of this contract and if such utilities will interfere with
construction operations, he shall immediately notify the Contracting Officer in writing to enable a determination by
the Contracting Officer as to the necessity for removal or relocation. If such utilities are left in place, removed or
relocated, as directed by the Contracting Officer, the Contractor shall be entitled to an equitable adjustment for any
additional work or delay.

lOA Coordination. The Contractor shall consult and cooperate with the owner of utilities that are to be
relocated or removed by others to establish a mutual performance schedule and to enable coordination of such work
with the construction work. These consultations shall be held as soon as possible after award of the contract or
sufficiently in advance of anticipated interference with construction operations to provide required time for the
removal or relocation of affected utilities.

10.5 Notices.

10.5.1 Traffic Routing. The Contractor shall notify the Contracting Officer 7 days in advance of .the time work
will be· started in areas requiring the rerouting of traffic, traffic lane striping, and removal of street signs. The
foregoing shall apply to progressive modifications of traffic routings within an area in which work is in progress.
Additional requirements regarding traffic are included in section: DETOUR.

10.5.2 County Road Departments, Police, Highway Patrol, and Fire Departments shall be notified by the
Contractor whenever a street is to be closed to traffic. If the closing is to be of long duration, a single notification to
each department on the last working day before closing will be sufficient. A single notification shall then be made at
the time the street is again opened to traffic. If the closing is to be of short duration or if different sections of the
street are to be closed at different times, notifications shall be made on a day-to-day basis.

10.5.3 Utilities To be Relocated or Protected. The Contractor shall notify the Contracting Officer, in writing, 14
calendar days prior to starting work on any utility to be relocated or protected. On each relocation, notification
shall include dates on which the Contractor plans excavation, by-pass work, removal work and/or installation work,
as applicable.

10.5.4 Existing Bench Marks and R/W Markers. The Contractor shall notify the Contracting Officer, in writing, 7
days in advance of the time he proposes to remove any bench mark or right-of-way marker.

10.6 Restrictions.

10.6.1 Representatives of Other Agencies. Personnel representing owners and agencies may be present for various
portions of the work. However, the Contractor will be responsible only to the Contracting Officer.
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If. 'pU~l..1CSAFETY. Attention is invited to the general provision: PERM-ITS AND RESPONSIBILITIES. Th~
COJ1tractor shall provide temporary fencing, barricades, andlor gll'ards,as required, to provide prote.etion int~
iJl.t.:erest of publip safety. Whenevoer the Contractor's operations create a condition hazardoug;to the public, he sh~tl

furnish at l1is own eXpens.e and without cost to the Government, such flagmen al').d guards Pes. are necessary togirv.e
adequate Wlloming to the public of any dangerous conditions to beencountereda.nd he :$J:l;l;ll furnish,elJeC!t, pI
n'lal1'ltllj,n sjJ.ch fences, barrica4es, lignts,signsa.n,d. otner devices as are necessary to prev.ent aCCidtl'lltsand a,Nqt(jo
d'amage or injury to tne publiC!..Flagmen lind guardS, while on duty and assigned to givewaT"llling andsafetydev;w.l<s
slfll;llconform to appliq.ble city, county, and state requirements. Should the Contractor app.ear to be neglectful0f
negligent in furnislting adequate warning and protection measures, t.he Contracting Officer may direct attention ~o
the e)(;~s,tence of a hazar.d lIon.d tlle necessary warning and protective measures Shall be furnished and installed by t~e

e-Qntraptor witllout ad.ditiClnal Qost to the Government. Should the Contracting Officer poi:at out the in.adequacy@:f
waa-ningal1d protective meliSureS, sucll action of the Contracting Officer shall not relieve the Contractor ftomany
responsibility for public safety or abrogllotehis obligation to furnish and pay for those devices. The installation of
llililW generllol illumination shall not relieve the Contractor of his responsibility for furnismflgand maintaining aljl:;Y
pI1!otective fll.cility. . .

1'2. PERSONAL CLQTHING STANDARDS.

12.1 EaC.b \ltn.ployee lilM\11 ben~qllired.towear clothing suitable for the weathtl'f: andjobc~itipnso·f the wQrk.~t
a min.imuIQ, the'following Ptlrsonllol clqt'lling requirements shall be enforced: .

12.1.1 Sllort sleeve shirts.

12.1.2 ~ng h·ouser~.

12.1.3 L.ea,tller work Shoes or other a.l?propriate protective shoes or boots. Canvas shoes,~tennis or deck shoes are
not a.cceptllble.

13. Deleted.

14. QCCUPATIO'NAL SAfETY AND; Jil!EALTH ACT ~QSHAJ SJ'AN·:OA~l).S. The QCCUPATlQNAL SAFETY
llon<;l HEALTH ,i\CT (O:SHA) STAND,i\I~I)S for CONSTRUCTlON (Title 29, Code of Fed,el1llo!Jteg,uIa.'tions Part li9~6
a~ rev;i~ed frpm. time to time) and. the Corps of Engineers General Sllotety Requirements Miinual,EM 38S-H, l!Jl:e
po;th a,l?plicll.b1e to this contrll<;t Thtl most stringcent requirement of the two stl.l'ndards will pe applicable. .'

}4.1 EM 385-1-1, Change 1, 27 ~rch 1972 is modified as follows: Cranes a.nd derricks rated IOtonscapac.ity or
la];ger eXcep.t clam sheHsa:n:d sim,i1arshovel craFJ,esshallbe equipped with b()om, angle indicators. l'hebooffi anw.e
ind,i<;llotor is to prevent loading beyond the manufacturers·' rating at anyboom.anglerlldius and counter weight
p.osition.

15. QUALITY CONTROL. The Co.ntrlloctor shall il)osp.ect the work of his own forces and the work of an
~ll.bcontra,c.orsfor cOlTlP~ncewith the contrllct requi,relllents and EeCOl'd the results of theiU8pecti'0ns.LegibJIe
copies of lihe d'ai1y inspection reports sWill be maintained by the COntractor at the projectsiteatalltimesandJ~e

origiJ:1lll copies. of the "Constrll.ction Quality Control Repol't" sh.all be delivered. to the Contracting Officer on the
work day following the date. of tl1.e report.

15,.1 Control of ou-site CQl)olltliu"tio1;l, The Contractor's con,lirol shall inclU<lce thrtle Jj!hases of inspecti0n for Cll1
defmllo,ble features of work, as follows:

15.. 1,; 1 Preparatory inspection: shall b.e perforrn.ed prior, to,. beginning anY' work on allY d¢finllo.,lei featU1!e- of wOl1k.lt
Shall; ~I).;clu~e a, review Of contract re<};u.irements; a check to assure that allmlloterials,;lltnd!Qr equipmenthav;e' be~n
tested, sup.WJtted, and approved; a. check. to assure thllt provisions hllovebeen mad~ to .l!lrovide requited' cQntrQI:
testing; examil1ation of the w.ork· area. to ascertain that all preliminlloty work' hasbee.n cJ;)m;plcete.d;, and a, ph'Ysic.a,.l.'
eXllmfnati<m. of materii!,l and; equjprnent to assur,-e that they conform to a,pprovedsh,Op drawings.0r supmittllol data
and th,lj"taU; material and/or equipm:ent are on hand:;

15.1.2 J,nitillo1 inspection shall. be performed as soon lloS. work begins on a representa,ti:ve gor,uQnQ{ the p:<tIlti'cular
feature of W0f;k and shall include. exa.minllotion of the quality of workrnanship lloS well as;ll,neview of control testiljl.g
for compliance with. contra(;t rt;quirements.

1,5.1•.3 Follow-up inspection~. shllol1 be performed daily to llossure continuing compliance with contract
requirements, including cont.m1 testing, until completion of thepartiGular featur-e of work. .

15.2T:lJ.e specif,ied reports mu~t be factual recordsofth.e Contractor's daily quality controlactiviti es and; resulting
aptians. ,i\ssJ,lGh, they shall: st.resslloS majorcomppnents of the report, the following:

(a) Phllose(s) of construction underway during the time frame pf the report. (he; e.arthw,ork, concrete work,
str,ucturai:steel er,ection, etc.)

(b) Phase (preparatory, initial, or follow-up), and locations. ofinspections and lor. check tests; thatwere' made~
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(c) Results of inspection, including nature of deficiencies observed and corrective actions taken or to be
taken. If no inspections are listed on the report, it must be assumed that no inspections were made and that CQC is
not being implemented.

(d) Report of tests performed by the Contractor, including those specified, with the results of the tests,
including failures and remedial action to be taken. Test results of tests performed by the Contractor, including all
computations should be attached to the report form. Where test results cannot be completed by the time the report
is submitted, a notation should be made that the test was performed and the approximate date test results will be
available. Delayed test results should be submitted with the report form on the date received.

(e) Monitoring of materials and equipment upon arrival at the jobsite and prior to incorporation into the
work for compliance with submittal approvals, damage and proper storage.

(f) Offsite surveillance activities.

(g) Job safety.

15.3 The report must contain a record of inspections and tests for all work accomplished subsequent to the
previous report. Separate reports in different· phases of the work may be submitted by the responsible CQC
inspector!) or they may be combined into one consolidated report if all CQC activities and results are covered and the
responsible CQC inspectors are identified.

15.4 In all cases, the report or reports must be verified and signed by the one person delegated this responsibility
by the Contractor. The verification should contain the statement that all supplies and materials incorporated in the
work are in compliance with the terms of the contract except as noted.

* * ** *
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21 February 1975
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Index

4.1 Measurement.

3. STRIPPING.

IB-l

))ivetsioD and Control of Water
Clearing and Grubbing
Stripping
Excavation
Fills
Em9linkrnent
Additional Rolling
Filter Material
Stone
Grouting Stonework
Concrete
Outlet Works
Grout, Si\trry
Portland. Cement
Steel, :Reinforcement
Feundatiotl Drilling and Grouting

17. Double Drive Gates
18. Corrugated Metal Pipe
19. Metal and Sections
20. Reinforce Concrete Pipe
21. Pipe Culvert Inlet and Outlet Structures
22. Aggregate Base and surfacing
23. Asphalt Concrete Pavement
24. Traffic Control Devices
2S: Guard Rail
26. Instrumentation
27. Overlook Structure and ViewPoint Slab
28. Water Surface Recording Facility
29. Overlook Restroom
30. Seeding
31.~ Project Sign
32. Planting

"33. Landscape Fill and Topsoil
1. DIVERSION AND CONTROL OF WATER. Pavement for Diversion and Control of Water will be made at the
applicable contract price, which payment shall constitute full compensation for constructing the diversion dikes and
far mllin.taining the working areas in a dry condition during constraction.

1.
2.
3.
4.
S.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.

3.1 Measurement for stripping will be based on surveys taken immediately before and after the stripping
operations. Quantities will be cOl1).puted in cubic yards by the average end area method and the planimeter will be
considered a precise instrument for measuring plotted cross sections. Material used in stone protection and borrow
area stripped material will not be included in the measurement.

3.2 Payment forstrjpping will be made at the applicable contract price, which shall constitute fun compensation
for stripping the dam borrow areas and dike areas and disposing of excavated materials.

2. CLEARING AND GRUBBING. Payment for clearing and grUbbing will be made at the applicable contract
price, which payment shall constitute full compensation for all clearing and grubbing, complete.

SECTION 1B

MEASUREMENT AND PAYMENT

4.1.1 A survey of the site will be made prior to commencement of work, and all measurements will be based on
this survey without regard to any changes in the site that may occur during the prosecution of the work.

4.1.1.1 Measurement for scaling, abutment, dental, toe, foundation and cutoff trench, drainage and bypass
channels, and foundation excavation will be based on the survey made prior to commencement of the excavation
work and surveys taken after the excavation. All excavations outside of excavation lines indicated on the drawings
which was not authorized by the Contracting Officer will be considered as being for the convenience of the
Contractor and such excavation will not be measured for payment.

4.1.1.2 Measurement for outlet works, spillway and access and overlook roads excavations will be made between
the excavation lines and grades, indicated on the drawings and specified, and the ground surfaces as indicated by the
survey made prior to commencement of the excavation work. The quantity of directed excavation necessary for the
removal of unsuitable foundation material as specified will be included in the measurement of the escavation where
the unsuitable soils are encountered.

4. EXCAVATION.

4.1.2 Quantities will be computed in cubic yards by the average end area "method and the planimeter will be
considered a precise instrument for measuring plotted cross sections.

4.1.3 Trenches. No separate payment will be made for excavation of pipe trenches. All costs in connection
therewith shall be included in the contract price for the item to which the work applies.

4.1.4 Excavation for Structures. No separate payment will be made for excavation for structures. All costs
therefor shall be included in the applicable contract prices for the items to which the work applies.
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~.~ ·raY'~ev.tfp;r ~~ca:V4'ti(1) wmpe11AAA~,~ ··th~;;rppHPll-h~¢..t<o,~.t;fl.(*;P.t;ic~. wl>Uchpa~menJi$;$ha»e,~i~;fWi

.
CO.:~.. ....n.. "',ati,Qn.:. f?r. .eac..•..a.. v.at.ms.,ha91i.,.·,n...~!H~!i .. 4~~.QS1.·n.~.. Qf. the .e.,,,.c.a.v~te.d ..ro:aterials.Exc<Jiva'tio;l'l'f()fapce~ .~,ov~~
rQa4§~.haUalsQ 1Qphtd~all,c,~ts {O): ~rll(b:nS!lnds~\.:lgra4(\prep~at~oA. 5. FIJ"J.;S.

5..1 ,"eas9re~eJrt for f.ul~\yilJbe rol\i4e ·!:>etw.een t:\1ee~,caYl\itional').dstr!J,Ctij;F,e li1',lesanli .~. 'fdlU.Ql'it1ifl;e~, .~
hd~n..tJj,egr,()und lines and filllme.$.As ,in41.c.at.e4Iilnthe .fk~wiJlgs,Quaniitlesw~ll .1l.¢ c.omf)U't~,d .jrt,c.~J)j,c. '¥#J1~~¥
'tnei.iV~Fa~ en.darea J:'I)e.tibod aJ:l4 tl}e~tQ.:1l,im.e.ter will he ca;nsi,4er:ed.a preci$.einstrU6lentfor :~u,ril)g ;plot'$eA ·J;i1o~
~e,cti~s. " ' ,

S.2:f;t¥JPentfor $l),e var~s CPYi>,es,offi1ls .vy:U!be Inll.Q,ea:tt,b.,e ·app!ici;ll,le ,c~tr#9ttml:)es'.AAJ!l~:me~s ..,~
,c0nstnut,t1 fu11,co:m~1i!~t~ ,'f~~tl»~~, llaJ;J;li~,stocl,q)i1jns, sPTea~ .a~~Hi)JlP.PJlPtil'1!g ,~ma~rilll i111¢l,_~
m'ep~fatiQnoftheS(ij~r.ll,4~s,Pl'ot~!jp)l,()f.j()fl.e:SiJ,1l4pl'tlpAr!lti()n(){gJr()lJn~ f.Qrf~. .

5.2.1 T,r:41nc1l.e~. Np f:leparatepay.w~ntwil1be nJ,~4e {Qr b~.ckfiUingtrj;ln,q!l~d()r pip~lin~s. Ailihc(),stsincpn,Jll;eptWn
t}ler~,it:\1 ~llalll;).eincluQ,e,4ill t1).eco_~t~cef(;)rtlle it.el!l1towbiclltQlework lI.pp.tie.~.

6. _a4N~MEwr·

6ol. MAA$Ure.JPe.nt.El!l1~l,ll ..eJll;twiUJ;l,e ·~3s~r~~~tw",n Jibe fOlJ'n.4atiQn lil1~.asdet~t.Jl~o:n '~.~ ·.01
$ctg~e~ mal.i.e Aft,erstr,i,p.3> scali;ll~,t1't}l'l&b,·11'~tm.tJ;l'lt,lI.;ndfouml1tion .e\1:l,cllvation a-n4 't~ ,c~'P~pf
f(}1J;.t~QJil pr,eparath>n amf !t1l.ep,aYm.e;ntli~g;rades,a114s1opes, il1d:ip.at.ed onthe4J'awin~", .,(;)tll~w.is,e ,.ected
:t>y .tMContrllcti~Qffic~.Q\1alltit~~wUlbe. ,e.0tJ1;put,ed in,~J.:*'YAj;rds by th,e. av,erageend .,lIf,ea··ll)e.th()(tJ and ~
pla".et.er wml>.e9Qllside~apreci~,eiu,st!1U'l1l.,ent for m~!ilring plottedcf9SS ~ctioll$.

(;\.2 'I;J;YnJ,.e.,lltfQr tl:,le variQus typesof,embaJlk;111e.Jrtswill·PemaQ,eat 1:be.a>pp.ti.cab>le cPJli:l!aC$P~ '~PlWnlents .
",:\1311c()llf:ltitute fy,l,1.cQm~aUon ,fOI<;>bt.ainUlg, placi:ng andcoJPPa.ctingtbeell'):QI;J;~ments,c.ompl,~.ein plAce.
·PltYffl;ent for e.mbankme:nt wiUi:ncl11deall CQst;s for Joull~·tionpIepJ!1'a.tionexcePtgl'oJ4t.~anlil d.~talc~~.

7. A,PPfIlONA:L:aOLUNG.

1.1 .t4e.a&Uf~meJlt.EmbaMtJI;'~J:lt~omp..ap~n req.,uire.d inad~PjQn tQth~J:l'iUJl'b~r Jilf 'p3$$es s:p~ified 'will .~.
ll),e1:)sw:~4 .p1). tl!~b.asis ofth~:n.um~~l'of~W's.o{IQlli:Qg~lWr>nJ,entapPlloY~4f1Qft~ J~ i.s ~pera~ ifl_in,g
aq4iti¥J:~ l'~~ed passeS, .In ~QJ),lp~tin~ t~inum~er(1)f.lliow~w,orlcedbyt~ $o,lijJ)g ~qinpmei)to{liliYtbe. tj~;e ~
act;u,a~ '()f.trati@J}. .will, be inc~u4eq. Tim~ l~t by l'o~ e~uipment9l'). ·a:&&oMntpfll~jl;\g,grM_,l;lilm3,
'Qreal<.4o\¥'lis ,or replacement ofpa,m;s wiJ,l Bl)lt ·'~measW'ed. . . . .

7.2 PaYment fpr A:4ditionalRolii,r},g wilJ ~emad~at tb.eapp;!icableCQntr/l,ct.,pric.e,wl'dch ;pa¥fflient~~ ;o:@3l~it,ute
fy,l,lcoJJi):PensiJ,tion for WQr~ 1)~,cessary to complete tbe a.d,qiUQna\!rQlU;l'lg.· " '.

8. FfJ"TER MA",fElHAL.

$.1 t4ea,sureme11't. .The qlJll.,Q;tity ·of f.ilter mat.tJri,aJ. 'to bepai4 ·for ,will be t1l.e aliupberof cgpic Yard~ 'Qf ':tll1~ .
ma:teJiaJ:ac.c.epta:hlY plac.ed\YIt:\1i:p, tbe Ul1es A:1il4grll4.es i,n4ica,te4 ordilrected.

8.2 Paymel).t for Filter Materialwijl\)e made at the l\<pp,ticabie ,camr:Q.ct<wlC,e :w:l,1icb p.ll,ym.ent shall eOl1st_e ;wit
cPJlP.pensatjpn fqrQbPain~.a;1H'J.placin$tne fUter material, complete i;nplac.e.

9..s,;rQNE.

9.1 Mea$Urement. ;rhe q,tJaJJiijlyo{Ty~ Isto1iJ,e,a~ri:pra'PtQhepJliidfQrW!ill be the lU>lm~r fitf tOns,deter_e4
,bysc* w~ig:\1,tIl3,Pc~ptal:>ly placl;\4 wi.~bin th~ .lines !ln4gwIl4~s indicat.ecion t.bed.l1l1"win,gor direcj;.e4 ~...tit.~
Contracti~Qffic,~r.,

9,.;~ ~!lYl1lent for·tll~ vli,rio.us tY;P~l!.o{ sto.ne wUlt:>.e. 111~d.ellt ,the!lPplic./lhle. CQ;nt,ra.ctpriceS,. wh.i<:h 'p-iymeutis_Ji
:CQ~itytef\ol,Uc9:l.11pensatj()fI.{oJ th~sto1iJ,~, c.oJlP.plete in p1llce, e:x,ceptsro¢ing of stone w<or,k for' whicllsep1!:r.at.e
payment is pl:'oYi.!lled. . ' ,

H~. G.~~U';rI~GS'f0N~WOR~.

1('.1.1 MeasJ,1t:l;\ment. Tlle q,uanti:Wof .grout to ~ paid for willl:>e m:ell.$ur~totllenellle.st e:!ibjcyar;dihYw,~
a» j~r:edilmts i;ntr,ial1;latcl}e",of .grolltan4 cOl),vertiN ~ach 1;la$c:\1 to.JiQsolut.e v.Ql\;Un.e; tb.e v;ol!UU,e th\l.$4ete11Jir,line:4
an.a thellumber of batcl,1es of ~J\ou.tofcq1l'@pon~ proportions llcceptal:>ly;plac.ediptb.e w0r~'s1u41· beu,-se4 to
.a#e,rmi;nlil theq,lila1iJ,tity ofgrQlJt.'. .

l(;I.Z PaYment fofGroutjD,g StQne!W9rk willt:>emade Itt the ap.pU,ca1:>lecontraetp,tjc.e whichp.a,~nt.ents1il;aU
CQnstitl.lte {Wi compen.satiofl. f<;>r all c~ts forgroutin~ $tOnework (ex;cept fQrPo,l'tl$1ldcell1ent), mct:loJ,di~ placil'lt; and
cqri;ng. . .'
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11. . CONCRETE.

11.1 Measurement of concrete for the spillway sill will be made on the basis of the actual volume of concrete
wiitlWl thepaylines of the structures; within the "B" line and the finished concrete surface; within the US" line,
excavatioRline and the finished concrete surface; and, within the excavation line and the finished concrete surface, as
applicable and as indicated on the drawings. Concrete placed beyoRd the "B" line will not be measured for payment.
Except as indicated on the drawings, the measurement of concrete placed against the sides of any excavation
without the use of intervening forms will be made only within the paylines of the structure. No deductions will be
made for rounded or beveleqedges or space occupied by metal work, electrical conduits or timber, nor for voids' or
embedded items which are either less than 5 cubic feet in volume or one square foot in cross section.

11.1.1 Measurement for Dental Concrete will be based on the number of cubic yards acceptably placed in the areas
indicated or directed. Measurement of concrete will be made to the nearest cubic yard by weighing all ingredients in
trial batches of concrete and converting each batch to absolute volume. The volume thus determined and the
BUmber of batches of concrete of corresponding proportions acceptably placed in the work (unless specifically
excepted, wasted, or used for convenience of the Contractor) shall determine the quantity of concrete.

11.2 'Payment for concrete will be made at the applicable contract prices, which payments shall constitute full
compensation for labor, materials (except cement and reinforcement for which other payment is provided), and for
all equipment and tools required to complete the concrete work. Embedded items including waterstops shall be
included in cost of the concrete except when other payment is specifically provided. No payment will be made for
concrete, as such, which is placed in structures for which payment is made on a lump sum basis.

12. OUTLET WORKS.

12.1 Payment for Outlet Works will be made at the,applicable contract price which payment shall constitute full
compensation for the outlet works complete including intake structure, conduit, retaining wall, energy dissipator,
cORcrete, cement and reinforcement, and earthwork outside the limits of other required earthwork. Payment also
includes precast bridge grating assembly, handrail and energy dissipator fencing.

13. GROUT, SLURRY.

13.1 Measurement. The quantity of slurry grouting to be paid for will be based on the number of cubic feet
acceptably 'placed in the areas specified by the Contracting Officer.

13.2 Payment for Grout, Slurry will be made at the applicable contract price, which payment shall constitute full
compensation for the grout, complete in place including cement.

14. PORTLAND CEMENT.

14.1 Measurement. The quantity to be paid for will be the number of hundredweight (l00 pounds) of Portland
cement used in the concrete for structures paid for on a unit price basis and grouting stonework unless specifically
excepted, wasted or used for the convenience of the Contractor. The quantity to be paid for will be determined by
multiplying the theoretical batch weight of Portland cement by the number of batches of concrete placed within the
paylines of the structures and dividing by 100. The quantity of cement used in grouting stonework will be the actual
weight of cement used in batches divided by 100.

14.2' Payment for Portland Cement will be made at the applicable contract price, which payment shall constitute
full compensation for furnishing the Portland cement complete, ready for use in the work. No payment will be made
for Portland cement as such, which is used in concrete in structures for which payment is made on a lump sum basis.

15. STEEL, REINFORCEMENT.

15.1 Measurement of reinforcement in structures paid on a cubic yard basis will be made of the lengths of bars
actually placed in the completed work in accordance with the drawings, approved bar schedules or as directed. The
measured lengths will be converted to weights for the bar numbers listed by the use of the unit weights per linear
foot contained in ASTM Specification A615. Steel in laps indicated on the drawings or required by the Contractina
Officer will be measured. No measurement will be made for the additional steel in laps which are authorized for the
convenience of the Contractor. No measurement will be made ofsteel supports and spacers. All costs for fumishina
and installing supports and spacers shall be included in the various items with the reinforcement.

15.2 Payment for Steel Reinforcement will be made at the applicable contract price which payment shall
constitute full compensation for the steel reinforcement complete in place.

16. FOUNDATION DRILLING AND GROUTING.

16.1 Measurement.

16.1.1 Pipe for Grout Holes will be measured for payment based on the linear feet actually furnished, installed,
left in place and in a usable condition as shown on the drawings as directed.
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111.1 Measurement. The quantity of corrugated metal pipe to be paid for will be measured along the centerline! of I
the various sizes and types of pipe furnished and installed in place, measured from end-to-end of the pipe in place. -

I

J6.1.2 Drill set-Ups to be paid for will be the act\J.ll.l num~r ofset~ups made fOl acceptllbly drilled ~Q~or
pottioBSof holes as directed.

1.6,1.3 Dtilliac of Exploratory and Grout Holes will be meuJ,1red for payment on the b_, of the line... f~l of..
_ptable h(}les actually drilled, as Mown on the drawings or directed, beaimlig at the sUt(ace of th4~. l'ht
liMrar fMt of drilliIRl for eachsrout hole will be measured sePlU11tely.

1~.1.4 WaaJUnS and. Pressure TOltins. The quantity to be paid fQl will be the actual number <>f Jum~ ,JUt .
fnactiou thereof, measured to the. nearest J5 minutes, devoted to waahiDl' udpresS\.lloteatini of pout llol~, as
diJ'OCted. 1'1le beginJrins Of the period for payment shall be the time at whicb the water h_iSCoJlnected .~. th~lJ«o
f~ WClshing aRei preuur.e testine, and the end of the period shall be the time atwmch the WItter ho~ is~OlUl~
frOM the hoh, exeept tflat excetllJive time expended in counectiDi or di$connectm.. the water h(lllO Of. illPr~e
t~tiq .beqlua of defeq~ve equipment or llny other reason not the fault of the Governmedt will,not be lnclJl@4.int'" ~a"..ove4 f« '.YIIUllllt. All other work in connection with washini an4 pressure testina sll.u· be coJl!liM~e4
.~ to .. iacluded in tke uRit ,rice paid therefor. . .

It;.I.5 .Grout N.p tJ0RJleeti-. will be measured for payment ()n the act~l nURl;b!:r of times the Ifolft PQ~P
8\l,pIy Uae is aceeptabl¥c~ to iJQect Irout into a &rout hole. as directed reg.,.dless of thtl numb¢l' ()f ijI;:H~S
such cOROCtions are maae f« Jltlle or the amount of trout actu.uy injected.

16,1.6 ~ GroutwiJl be ured for payment on the ·basill of the nUtnber of sacks ('4 pounds)ofmat~s,
.~ of wat. aM.l'eprdltllll of tke proportions of the gtout mixes, satisfactorily placed' in the dam foun4atj~
_R4lU1U'face tt.t_••t.

16.2 "yaMt.

16.2..1 y.__. for moleiliDi.ie.1I. -._4 4emolill.·ization will be .made at the applicab.lecontr.ac.t Pric.e, Whi~. p.. &.¥m.. .,.. nt.un~ all CUliIt fClr the ...... of all equipment, materialJ and personnel tettiq up at the firstdtjIliPI. 4nd
~ site, SMitary. facilities aM. tJae. removal of equipment, unused. materials and mi~eUaneousdebriilfIpm the
lite after _ • .,aetloa of dri.llUtc a.. It'outil!ll work.

16.2~2 Nyment for pipe for iJOUt kole8will be made at the applicable contract pri~, which paymeat ,-all
co_auto .full COIIIIp0Ultioll lot al ,ipe and fittinas for grout holes and in$.t.um. such pipe, com..plete e]{~pt
dri1Unt the hole mcidental to eettilll the pipe which shall be paid for separately.

16.2.3 Paymut fot drill set-. will be mac:le at the a,plicable contract price, which paYmttttsllall constitute fuB
::'::=t=l::~~~ ~'E~~~=ry for trout drillinl operation. from - pre¥tously dtilletlilole to tile

16.2.4 Payment for drilliIl& grout and exploratory holes will be mllde at the applicable contract prices, wlijch
payme_ts skall coutitute full compeBllation for drillinl srout and exploratory holes, ex.cept aU costs incidental! to
drill let-ups which will be pai4 for leparately. The redritting of grout, th.at has been allowed to set ina PlrtiJi;lly
completed 1lole by direction of the Contracting Officer, will be paid for at the rate of SO percent of tile appli,caJ>le
contract price.

16.2.5 Payment for washing and pr.sure testing will be made at the applicable cOntract price, which payment
Ihall.cClnstitute fuil compensation for completing the work under thisitem. .

16.2.6 Payment for grout pump connection will be made at the applicable contract price which pa.yment sball
constitute full compemsation for all labor and incidentals for each connection. Where packer Ifouting is usild,
paymeRt for connection will be ma4e for each packer setting in a hole.

16.2.7 Payment for placing Irout will be made at the applicable contract price, which payment sh.u constitute ~u11
com~..tion for furniBbil\g cement, proportioning, mixinl and iqjecting the grout.• as. specified herein, or! as
directed, including hand pouring and sealing of surface leaks, and open cracks in the foundation, eXCep.t (orRl;mng
grout pump connections to grout holes which will be paid for separately. No paym.ent will be ma,4e for grout lj'JSt
due to improper anchorage of grout pipe or connections, for Ifout"lost due to neg1igenc~of tile Con,tractor, (or
Irout rejected because of impr9per moolll.

17. DOlmLE DRIVE GATES. Payment for Double Drive Gates witlbe made at the applicable contract price per
each, which payment shall constitute full compensation ror theptes, complete in place. .

IS. CORRUGATED METAL PIPE.
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18.2 Payment for corrugated metal pipe of the various sizes will be made at the applicable contract prices, which
payments shall constitute full compensation for furnishing and installing the corrugated metal pipe, complete in
place, including applicable earthwork, but not including metal end sections.

19. METAL END SECTIONS. Payment for metal·end sections of the various sizes will be made at the applicable
contract price per each, which payment shall constitute full compensation for the metal end sections, complete in
place, including excavation and backfill.

20. REINFORCED CONCRETE PIPE, 108-INCH.

20.1 Measurement. The quantity of reinforced concrete pipe to be paid for will be measured along the centerline
of pipe furnished and installed in place, measured from end-to-end of the pipe in place.

20.2 Payment for reinforced concrete pipe will be made at the applicable contract price, which payment shall
constitute full compensation for furnishing and installing the reinforced concrete pipe, complete in place, .including
applicable earthwork, but not including inlet and outlet structures.

21. PIPE CULVERT INLET AND OUTLET STRUCTURES. Payment for pipe culvert inlet and outlet structures
will be made at the applicable contract price, per each, which payment shall constitute full compensation for the
inlet and outlet structures, complete in place, including excavation, backfill, and concrete including cement.

22. AGGREGATE BASE AND SURFACING.

22.1 Measurement of aggregate base and surfacing completed and accepted by the Contracting Officer will be in
cubic yards. The volume of aggregate base and surfacing in place and accepted by. the Contracting Officer will be
determined by the average job thickness obtained in accordance with paragraph: THICKNESS CONTROL of the
section: AGGREGATE BASE COURSE and the dimensions indicated.

22.2 Payment for stabilized aggregate base and surfacing will be made at the applicable contract price, which shall
constitute full compensation for the construction and completion of the stabilized-aggregate base and surfacing and
for the furnishing of all other labor and incidentals necessary to complete the work.

23. ASPHALT CONCRETE PAVEMENT.

23.1 Measurement. The unit of measurement for the asphalt concrete will be the ton (2,000 pounds). The
Contractor shall weigh each load on a certified platform scale and shall furnish the Contracting Officer with
duplicate Weighmasters' Certificates showing the actual net weights. One ticket shall be furnished to the plant
inspector and one ticket to the inspector at the construction site. The bituminous mixture shall be weighed after
mixing and no deduction will be made for the weight of bituminous material incorporated therein.

22.2 Payment for asphalt concrete pavement will be made at the applicable contract price which shall constitute
full compensation for furnishing, spreading, and compacting the asphalt concrete surfacing complete in place,
including bituminous material, preparation for placing, prime coat, preparation for placing, and all incidentals.

24. TRAFFIC CONTROL DEVICES. Payment for Traffic Control Devices will be made at the applicable
contract price, which shall constitute full compensation for permanent traffic regulatory signs, guide posts, and
concrete wheel bumper complete in place.

25. GUARD RAIL.

25.1 Measurement. The quantity of guard rail to be paid for will be the number of linear feet of guard rail
measured from end to end of rail, acceptably installed in the work.

25.2 Payment for guard rail will be made at the applicable contract price,which payment shall constitute full
compensation for the guard rail, complete in place, including earthwork.

26. INSTRUMENTATION. Payment for Instrumentation will be,. made at the applicable contract price which
payment shall constitute full compensation for staff gages, settlement monuments and settlement plates complete in
place.

27. OVERLOOK STRUCTURE AND VIEW POINT SLAB. Payment for Overlook Structure and View Point will
be made at the applicable contract price, which payment shall constitute full compensation for the overlook
structure and view point structures, complete in place, including concrete, steel, reinforcement and earthwork.
Payment will include the foot trails.

28. WATER SURFACE RECORDING FACILITY. Payment for Water Surface Recording Facility will be made
at the applicable contract price which payment shall constitute full compensation for the water surface recording
facility complete, in place, including excavation and backfill and concrete.
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29. OVERLOOK RESTROOM:. Payment for Overlook Restroom will be made at tbe appUcal)le contraqtpnce
which paYment shall constitute full compensation for the restroom complete in place including excavation, l)acldill
and sanita1,'Y disposal facilities.

30. SEEDING.

30.1 Measurement. The unit of measurement for $eeding shall be the acre. The quantity oheeding to be paid for
will be the acreage actually $eeded as specified, computed to the neare$t lIIO of all acre. .

30.2 Payment for seeding will be made at the applical)lecontrllct pdce wp,ich payment, shall constitute full
compensation for seeding, complete, including maintenance. .

31.FROJECT SIGN; Payfilent for project sign will be made at the applicable contract. pnce, whiCh payment shall
constitute full compensation for the project sign complete.

32. PLANTING. Payment for planting will \'Ie made at· the applicable contraQt priCe which payment. shall
constitute full compensatio~ for the planting of pb:I,nts and trees complete,. inclUding maintenanc~.

33. LANDSCAPE FILL AND TOPSOILING. Payment for landscll.pe flll and topsolling will be made at the
applicable contract price, which payment shall constitute full CQmpenSlltion for landscape fill and topsoiling
complete, in place.

* * * * *
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7. PROTECTION OF LAND RESOURCES.

9. Protection of Water Resources
10. Maintenance of Viewpoint Facilities
11. Protection of Fish and Wildlife
12. Disposal of Cleared and Grubbed Material

and Other Debris
13. Dust Control
14. Maintenance of Pollution Control

Facilities During Construction

1. Scope
2. Reference
3. General
4. Notification
5. Subcontractors
6. Implementation
7. Protection of Land Resources
8. Recording and Preserving Historical

and Archaeological Finds

1. SCOPE. This section covers the furnishing of all labor, materials and equipment and performing all work
reqllired for the protection of the environment during and as a result of construction operations except for those
measures set forth in other Technical Provisions of these specifications.

ID-I

3. GENEj,tAL. For the purpose of thisspecificatiop.,~nvironmentprotection is defined as the retention of the
environmen.t in its natUral state to. the gre~test possible extent during project construction and to enhance the
natural appearance in its final condition. Environment protection requires consideration of air, water, and land, and
involves noise, solid waste-management and management of radiant energy and radioactive materials, as well as other
pollutants. In order to prevent, and to provide for abatement and control of, any environmental pollution arising
from the construction activities in the performance of this contract, the Contractor and his subcontractors shall
comply with all applicable Federal, state, and local laws and regulations concerning environmental pollution control
and abatement,and all applicable provisions of the Corps of Engineers Manual EM 385-1-1, entitled "General Safety
Requirements".

SECfION lD

ENVIRONMENT PROTECTION

4. NOTIFICATION. The Contracting Officer will notify the Contractor in writing of any non-compliance with
the aforementioned Federal, State or local laws or regulations. Such notice, when delivered to the Contractor or his
authorized representative at the site of the work, shall be deemed sufficient for the purpose. The Contractor shall,
after receipt of such notice, immediately inform the Contracting Officer of proposed corrective action and take such
action as may be approved. If the Contractor fails or refuses to comply promptly, the Contracting Officer may issue
an order stopping all or part of the work until satisfactory corrective action has been taken. No part of the time lost
due to any such stop orders shall be made the subject of a claim for extention of time or for excess costs or damages
by the Contractor.

5. SUBCONTRACTORS. Compliance with the provisions of this section by subcontractors will be the
responsibility of the Contractor.

6. IMPLEMENTATION. Prior to commencement of the work the Contractor will:

(l ) submit in writing his proposals for implementing this section for environment protection;

(2) meet with representatives of the Contracting Officer to develop mutual understandin/?$ relative to
compliance with this provision and administration of the environment protection program.

Approval of the Contractor's plan for environment protection will not relieve the Contractor of his responsibility-t'or
adequate and continuing control of pollutants.

2. REFERENCE. "Standard Methods for the Examination of Water, Sewage, and Industrial Wastes", Thirteenth
Edition, 1971, published by American Public Health Association, 1015 Eighteenth Street, N.W., Washington, D.C.
20036. .

7.1 General. The land resources within the project boundaries and outside the limits of permanent work
performed under this contract shall be preserved in their present condition or be restored to a condition after
completion of construction that will appear to be natural and not detract from the appearance of the project. The
Contractor shall confine his construction activities to areas defined by the plans or specifications. The following
additional requirements are intended to supplement the requirements of General Provisions 49,50 and 53.

7.2 Prevention of Landscape Defacement. Except in areas indicated on the plans or specified to be cleared, the
Contractor shall not deface, injure, or destroy trees, cacti or shrubs, nor remove or cut them without the authority
of the Contracting Officer. Ropes, cables, or guys shall not be fastened to or attached to any existing nearby trees
for anchorages unless specifically authorized. Where such special emergency use is permitted, it shall be performed in
sucll a manner as to avoid damage to the trees. The Contractor shall in any event be responsible for any damage
resulting from such use. Where the possibility exists that trees may be defaced, bruised, injured, or otherwise
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damaged by the. Contractor's equipment or operations, the Contractor shall adequately proteqt such trees. Stone,
earth or other material that is displaced into uncleared areas shall be removed. Monuments and markers shall be
protected before construction operations commence. A preconstruction survey including photographs shall be
accomplished by the Contractor and a report of survey fumishedwhen:required by the Contracting Officer.

7.3. Restoration. of Landscape Damage. . Any trees, cacti; shrubs, or other landscape featuresscarred or damaged
by the Contractor's equipment or operations shall be restored to a condition satisfactory to the Contracting Officer.
RestoratioIl of scatred aM damaged trees, ca~ti,shrubs, and other features shall be perforrt1ed in an approved,
manner by experienced workment. Items damaged beyond restoration shall be removed. and disposed of undelt
requirements for clearning and grubbing. Trees, cacti and other shrubs that are to be removed because of damage
shall be replaced at the Contractor's expense by matured replacements of the same species or a species appr(lved b~
the Contracting Officer. The size and quality of all replacement shall also be approved by the Contracting Officer. .•

7.4 Location of Camp Sites, Storage and Housing Facilities. Contractor's camps, storage, and other constructiorj
buildings, located on Government property, which iuequired inthe performance of theWQrk, shall be located upon
cleared portions of the job site or areas to be cleared, and shall require written approval of the ContractingOfficer.
The preseryation of the landscape shall be an. imperative consideration in. the selection of all sites and in the
construction()f buildings, Plans showing camp sites, storage and housing facilities shall be submitted forappmval of
the Contracting Officer. Where buildings or tent platforms are constl1:lcted on sidehills, the Contracting Officer may
require cribbing to be used to obtain level foundations.. Benching or leveling of earth may be p¢rmitted, depending
on the location of the proposed facility. . . .

7.5 .. TempotluyExcavatioh arid Embankments. If the Contractor proposes to construct temporary roads or
embankments and excavations for plant and/or work areas, he shall submit the following for approval prior to
scheduled start .of such temporary work.

7.5.1 A, layout of all temporary roads,excavations and embankments to be constructed within the work area;
Tem.porary roads shall riot exceed 40 feet in width and shall follow thealinementofexistlng dirt roads Where
practical.

7.5.2 Alandscapin.g plan showirig the proposed restoration of. the area. The;planshallprovideforthe obliteration
ofc8nstruction scars. as sllch and shall provide for a reasonably natural appearing final condition of th~area.. No
unauthorized road construction,excavation or embankment construction (includinghorrowanddisposalareas) will
be permitted. . .

7.6 Post-Construction Cleanup or Obliteration. The Contractor shall obliterate all signs of temporary
construction facilities such as haul roads, work areas,structures, foundations of temporary structures, or stockpiles '
of excess or waste materials, as directed by the Contracting Officer. The area will be restoredtonearnatura~
conditions which will permit the growth of vegetation thereon. Except in specific cases, ,restoration to original
contours ,will n.ot be required, however all restored areas shall be smoothly and evemy dressed and sloped to drain. '

8. RECORDING AND PRESERVING HISTORICAL AND ARCHAEOLOGICAL'FINDS. All ite:rn.sl1avingany
apparent historical or archaeological interest which are discovered in the course of any construction activities shall
be carefullypreseryed. The Contractor shall leave the archaeological find undisturbed and shall immediately report
the find to the Contracting Officer so that the proper authorities may be notified.

9. PROTECTION FO WATER RESOURCES.

9.1 General. The. Contractor shall. not pollute streams, lakes, water courses or reservoirs .with fuels, OilSi,
bitumens, calcium chloride,aCids,·. insecticides,herbicides orr other,harmful materials. The Contractor shal
investigate and comply with all applicable Federal, State, County and Municipal laws concerning pollution oLriver$
an.d streams. " '.

9.2 Erosion >Control. .. Prior to any major construction the Contractor shall submita.planforapprovalofthe
Contracting Officer ShOWing his scheme for controlling erosion and disposing ofwastescontained>in the SPECIAL
PROVISIONS.

9.2.1. Surface .drainage •from cuts and fills within the construction limits, whetherotnotcoll,lpleted,and fro~
borrow and waste disposal areas,shall, ifturbidityproducing materials are present, be held in suitablesedimentatiofi
ponds or shall be graded. to control erosion within acceptable limits. Temporary erosion and sedimentcontral
measures such as berms,dikes, drains, immediate seeding of cut and fill slopes; or sedimentation basilIs, if requirelll
to meet the above standards,shall be provided and maintained untilpermanentdrainage and erosion contral
facilitfes areconipleted and operative. The area of bare soil exposed at any one time hyconstructionoperations
should .be held to a minimum. Stream crossings by fording with equipment shall be.1imited to control turbidity. Any
temporary culverts. or bridge structures shall be removed upon. completion of the project. Fills and waste areas shall
be constructed by selective placement to eliminate silts or clays on thesur{ace that will erode. and contaminate
adjacent streams..
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9.3 Spillages. Special measures shall be taken to prevent chemicals, fuels, oils, greases, bituminous materials,
waste washings, herbicides and insecticides, and concrete drainage from entering public waters.

9.4 Washing and Curing Water. Water used in embankment material processing, aggregate processing, concrete
curing, foundation and concrete lift cleanup, and other waste waters shall not be allowed to reenter the watercourse
if a significant increase in the turbidity of the watercourse will result therefrom. The Contractor shall remove from
within the cofferdam all wash, curing, and waste waters derived from sources either within or outside the cofferdam.

9.5 Disposal. Disposal of any materials, wastes, effluents, trash, garbage, oil, grease, chemicals, etc., in are~s

adjacent to watercourse shall not be permitted. If any waste material is dumped in unauthorized areas, the
Contractor shall remove the material and restore the area to the original condition before being disturbed. If
necessary, contaminated ground shall be excavated, disposed of as directed by the Cpntracting OFficer, and replaced
with suitable fill material, compacted and finished with topsoil and planted as required to reestablish vegetation.

10. MAINTENANCE OF VIEWPOINT FACILITIES. The viewpoint facilities, including access road and trail
system, overlooking the work area shall be maintained in satisfactory condition until completion of the contract.
The Contractor shall furnish daily janitorial services for the viewpoint maintenance of facilities and grounds as
deemed necessary by the Contracting Officer during the entire life of the contract. Toilet facilities shall be kept
clean and sanitary at all times. Services shall be performed at such a time and in such a manner to least interfere with
the operations but will be accomplished during normal working hours. Services shall be accomplished to the
satisfaction of the Contracting Officer. The Contractor shall also provide daily trash collection and cleanup of the
buildings and adjacent outside areas, and shall dispose of all discarded debris in a manner approved by the
Contracting Officer. No separate payment will be made for these Contractor-furnished services, and all costs thereof
shall be incidental to the various bid items of the contract.

11. PROTECfION OF FISH AND WILDLIFE. The Contractor shall at all times perform all work and take such
steps required to minimize interference with or disturbance to fish and wildlife. The Contractor will not be
permitted to alter water flows or otherwise disturb native habitat adjacent to the project area which, in the opinion
of the Contracting Officer, are critical to fish or wildlife.

12. DISPOSAL OF CLEARED AND GRUBBED MATERIAL AND OTHER DEBRIS.

12.1 General. All debris except for grubbed plant material resulting from construction operations on this
contract may, at the Contractor's option, be disposed of in borrow area No.1. All grubbed plant material with a
trunk size of 2 inches or greater shall be shredded and spread uniformly over the borrow area No.3. Disposed
material shall be covered with a minimum of 24 inches of earth material. Compaction other than that obtained by
the controlled movement of construction equipment will not be required.

12.2 Burning. No burning permitted.

13. DUST CONTROL. The Contractor will be required to maintain all excavations, embankments, stockpiles,
haul roads, permanent access roads, plant sites, waste areas, borrow areas, and all other work areas within or without
the project boundaries free from dust which would cause a hazard or nuisance to others. Approved temporary
methods of stabilization consisting of sprinkling, chemical treatment, light bituminous treatment or similar methods
will be permitted to control dust. Sprinkling, to be approved, must be repeated at such intervals as to keep all parts
of the disturbed area at least damp at all times, and tlie Contractor must have sufficient competent equipment on
the Job to accomplish this work. Dust control shall be performed as the work proceeds and whenever a dust nuisance
or hazard occurs. No separate or direct payment will be made for dust control and the cost thereof shall be
considered incidental to and included in the contract prices for excavation and embankments.

14. MAINTENANCE OF POLLUTION CONTROL FACILITIES DURING CONSTRUCTION. During the life of
this contract, the Contractor shall maintain all facilities constructed for pollution control under this contract as long
as the operations creating the particular pollutant are being carried out or until the material concerned has become
stabilized to the extent that pollution is no longer being created. During the construction period the Contractor
sould conduct frequent training periods on environment protection. The curricula should include methods of
detecting and avoiding pollution; familiarity with pollution standards, both statutory and contractual; and
installation and care of vegetative covers, plants and other facilities to prevent and correct environmental pollution.

* * * * *
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SECTION 2A

DIVERSION AND CONTROL OF WATER

1. REQUIREMENT.

1.1 General. All permanent construction shall be carried on in areas free from water. Water in varying quantities
may be flowing in the stream during the entire period of construction. Runoff from the watersheds is rapid and
during periods of rain, intermittent freshets may be expected. The responsibUity of the Contractor for protection of
work against water flows is specified in paragraph entitled "Damage to Work" of Part I, SPECIAL PROVISIONS. At
all locations where construction work is at a lower elevation than the elevation of the stream or ground water at the
time of doing the work, suitable cofferdams or dikes, if necessary, shall be constructed, the construction area shall
be dewatered prior to commencement of the work, and all subgrades, whether for earth fill, filter, stone, or
concrete, shall be kept drained and free of water throughout the working period. Within 10 days after award of
contract, the Contractor shall submit plans showing the methods he proposes to use to dewater each working area
and control the water from rain, sheet flow and other surface water. The plans shall show the scheme of operations
and a complete layout of drainage pipes, pumps, diversion Channels, cofferdams etc. The plans shall also take into
consideration the following specific requirements.

1.2 The schedule for construction operations pertaining to the outlet works, dam embankment and dikes shall be
in accordance with the requirements specified in the SPECIAL PROVISIONS.

1.3 The existing Cave Creek Dam may be utilized for diversion and control of water, including flood flows during
construction of outlet works and the dam embankment. Approximately 12,400 acre-feet of water may be retained
behind the existing dam with 500 cfs being released from the existing ungated outlet.

1.4 By-Pass Capacities.

1.4.1 General. The Contractor shall prOVide for diversion of stream flows hereinafter specified. The streams flows
will include water originating upstream of the work, water from side drains and channels adjacent to the work site
and will be in addition to any and all ground water originating within the work. Surface flows in excess of the
following runoff quantities listed hereinafter will be regarded as floodflows.

1.4.2 Flows From Existing Cave Creek Dam.

1.4.2.1 Runoff Quantities During Periods 1 April to 30 June and 1 October to 30 November - a stream flow of 10
cfs.

1.4.2.2 Runoff Quantities During Other Periods - a stream flow of 500 cfs.

1.4.3 Flows From Drainage Area Above Dike No.2.

1.4.3.1 Runoff Quantities During Periods 1 April to 30 June and 1 October to 30 November - a stream flow of 60
cfs.

1.4.3.2 Runoff Quantities During Other Periods - a stream flow of 3,000 cfs.

1.5 . Drainage Ditches. The location and depth of any drainage ditches shall be subject to approval of the
Contracting Officer. Special precautions shall be taken to avoid impairing the permanent subgrade, and any
excavation below the existing streambed or invert subgrade shall be refilled with compacted fill in accordance with
section: FILLS AND SUBGRADE PREPARATION by and at the expense of the Contractor.

* * * * *
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SECfION2B

CLEARING AND GRUBBING

1. GENERAL.

1.1 Clearing shall consist of removal of trees, brush,cacti, stumps, vegetable matter, buildings, improvements, and
any other items which will interfere with construction operations or are designated for removal. Trees more than one
inch in diameter shall be removed to a depth of not less than 12 inches below the ground surface. Other vegetation
shall be cut off slightly below the ground surface.

1.1.1 Prior to removal of any cacti, the Contractor shall familiarize himself with the Arizona Native Plant Law
Chapter 7, Article 1, Sec. 3-901 which contains important provisions concerning digging, taking, transportation and
possession of native cacti The information may be obtained by callipg the Arizona Commission of Agriculture and
Horticulture at (602) 271-4373, or writing to 1688 West Adams, Phoenix, Arizona 85007. Removed cacti shall be
relocated and transplanted in designated areas as determined by the Contracting Officer. Cacti of Arizona develop
tough skin and tissue on the South and Southwest sides of the plants, enabling them to survive extreme
temperatures. During removal, the Contractor shall identify the direction in which an individual plant is naturally
oriented and transplant in the same orientation to protect the plant from developing sun scald or dying.

1.2 . Grubbing shall consist of removal of aU stumps and subsurface roots larger than 1-1/2 inches in diameter,
matted roots, structures and other objectionable materials. Unless excavation is required, depressions made by
grubbing shall be filled with suitable material and compacted to make the surface conform with the original ground
surface in accordance with the section: FILLS AND SUBGRADE PREPARATION.

2. REQUIREMENTS.

2.1 Embankment Areas. The following embankment areas shall be cleared and grubbed to the specified contact
line (the point where the embankment slope meets the existing ground surface).

2.1.1 Main Dam and Dike No.2 areas for a distance of 30 feet outside the embankment contact line.

2.1.2 Dike No.1 for a distance of 20 feet outside the embankment contact line.

2.1.3 Dike No. 3 and Cave Creek Road for a distance of 10 feet outside the embankment contact line.

2.2 Spillway, Outlet Works, Drainage Channel, Outlet Channel, Access and Overlook Roads and Overlook Area
Structures shall be cleared and grubbed within the area of construction.

2;3 Borrow Areas. Areas for borrow of fill material shall not be cleared and grubbed until the materials are
needed for fill. Clearing and grubbing in the borrow areas shall be limited to the extent necessary to obtain suitable
quantities of borrow material.

2.4 Removal of Buildings, Improvements and Stored Man-made Items. All buildings, pavement, improvements
and stored man-made items within the construction areas shown on the drawings shall be removed.

3. .LIMITS. Trees and other vegetation outside the limits of the areas specified for clearing and grubbing in the
paragraph "Requirements" shall be protected in place. No eqUipment shall pass over or enter areas not to be cleared,
except by prior approval of the Contracting Officer and then only as may be required for ingress or egress to areas
which require clearing and/or grubbing. The Contracting Officer may require, in some instances, restriction of the
movement of equipment, or use of a specific type of equipment in lieu of another or require a certain amount of
handwork, in order to insure proper protection of trees, cacti and vegetation to be preserved. The Contractor shall
submit for approval drawings showing locations and dimensions of all haul roads and work area outside the limits of
areas to be cleared. Drawings for the haul roads shall include plan, proflle and cross sections.

4. DISPOSAL OF CLEARJ D AND GRUBBED MATERIAL. All timber to be wasted, logs, brush, stumps, roots,
rotten wood, and other refuse shall be disposed of as specified in the section: ENVIRONMENT PROTECTION.

* * * * *
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SECfION2F

DETOUR

1. DETOUR. The Cave Creek Road detour will be constru,cted maintained and removed by others. The detour
will be constructed as shown and will allow for continuous 2-way traffic use 24 hours a day. The Contractor shall
not cross the detour with construction equipment except at approved crossings. The Contractor shall provide a
flagman or guard at the crossing during all working hours. Crossings. shall be maintained in· accordance with
applicable State and county requirements.

* ** * *
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SECTION 2J

STRIPPING

1. REQUIREMENT. The Contractor shall strip the areas indicated on the drawings. Borrow areas not indicated
to be stripped shall be stripped as required to obtain material suitable for the required fills.

2. DISPOSAL. Stripped materials not used in the work shall be disposed of in the borrow areas after completion
of excavation therefrom. Stripped materials may be temporarily used for diversion and control of water.

2.1 Streambed Dam. Materials suitable for Zone III embankment and riprap shall be placed in those portions of
the dam structure as applicable. Stockpiling may be required.

2.2 Dike Foundations. Material suitable for Zone II embankment may be stockpiled and placed in the Zone II
embankments of the dikes.

2.3 Borrow Area For Zone I Material. The upper 24 inches of material stripped from borrow area for Zone I
material shall be stockpiled and used as topsoil in seeded areas as specified in Section: SEEDING. Material in borrow
areas not suitable for embankments and stripped material not used for topsoilin the seeded areas shall be stockpiled
adjacent to the borrow area and upon completion of excavation therefrom shall be spread uniformly over the
excavated surfaces of the borrow area. Compaction will not be required.

* * * * *.
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SECTION 3A

EXCAVATION

11. Excavation, Spillway
12. Excavation, Borrow Areas
13. Excavation for Buildings and Other

Structures
14. Excavation, Access Road and Overlook

Area
15. Excavation, Ditch
16. Excavation, Drains or Culverts
I 7. Blasting

Index

I. REQUIR :MENTS.

1. Requirements
2. Scaling
3. Excavation, Abutment
4. Excavation, Foundation, Dam
5. Excavation, Cutoff Trench
6. Excavation, Dental
7. Excavation, Foundation Trench
8. Excavation, Outlet Works
9. Excavation, Outlet Works Channels

10. Excavation, Drainage and Bypass Channels

1.1 General. Excavation as used in these specifications consists of the removal of rock,boulders, cobbles, earth,
sand and gravel, clayey soils, silty sand, and any other materials encountered, and the transportation of such
materials to designated construction or waste areas as required. "Rock" is defined as: solid bedrock, decomposed
bedrock and boulders and blocks 1/2 cubic yard or more in volume. All blasting shall conform to the requirements
specified in the paragraph entitled "Blasting." The composition of the excavated material rather than the source of
its excavation, shall determine the location of its placement. Any excavation or overcut made outside the payment
lines indicated on the drawings or staked in the field sl)all be refilled with suitable earth or concrete in an approved
manner by and at the expense of the Contractor, except where such over cut is directed or specified, in which case
payment for such overcut and fill will be made at the applicable contract unit prices for the type of excavation and
fill made. All excavation shall be performed in a manner which will not impair the subgrade. Except as otherwise
directed or specified the finished surface of subgrade which will form the foundation for concrete structures except
for excavation in rock shall be not more than 1/2 inch from the indicated grade at any point when tested with
lO-foot straightedge.

1.2 Equipment. All plant, equipment, tools, and machines used in the performance of the work covered by this
section shall be subject to the approval of the Contracting Officer, and shall be maintained in satisfactory working
condition at all times. Excavating equipment used in the areas from which fill and borrow materials are obtained
shall be capable of producing the necessary blending required to consistently meet the specified gradation
requirements.

1.3 Excavation Limits. Limits of excavation for the various structures a.nd parts of the work are as indicated on
the drawings but the right is reserved to increase or decrease the depth or areal extent of excavation if, in the
opinion of the Contracting Officer, the conditions encountered warrant such modification. Except as otherwise
directed, the Contractor shall make all excavations to the profiles and sections shown.

1.4 Tolerances for Rock Excavation. Deviations from the lines and grades shown on the drawings or established
by the Contracting Officer for excavation in rock shall be within tolerance limits of 9-inches, except for those
excavations against which concrete structures are to be constructed. Excavations for concrete structures have certain
reference lines desginated as "A" line and "B" line. The "A" line is located 9 inches above the "B" line in all inverts
and 6 inches inside the "B" line in all walls. The "A" line represents the inner tolerance limit inside which no rock
will be pernlitted to project. Any projections inside of "A" line shall be removed. No timbering will be permitted to
remain inside of the "A" line. "B" line is the line to which measurement for payment of excavation will be made,
and is considered to be the final excavation line indicated on the drawings. Measurement for payment will be made
to this line regardless of whether the limit of the actual excavation fall inside or outside of it, but, sufficient
excavation inside of this line shall be performed to provide for the proper installation of steel reinforcement and
placement of concrete. Any excavation beyond the "B" line shall be replaced with appropriate material complying
with applicable portions of these specifications without additional cost to the Government.

1.5 Disposal of Excavated Material. Excavated material determined suitable for embankment, dike fills or
stonework shall be placed in the embankment, dike, fill and stone protection areas as directed or approved by the
Contracting Officer, or shall be temporarily stockpiled for later use, except as otherwise specified hereinafter. The
gradation of the excavated material will determine the areas of placement. Excavated material determined unsuitable
for embankment shall be disposed of in the borrow areas (after excavation therefrom) as specified herein. Upon
completion of the work all temporary stockpile areas shall be so graded that adequate drainage will be provided and
shall be smoothly and evenly dressed and left in a neat and satisfactory condition in accordance with the sections:
SEEDING and ENVIRONMENT PROTECTION. Disposal of material in borrow areas shall be performed in such a
manner that the amount of material in each borrow area selected for disposal purposes is equally divided between
the areas. The material shall be placed in uniformly, even layers and shall be uncompacted except for that obtained
from the movement of the equipment.
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1.5.1 Excess Stone. Except for excess stone <from Borrow:Area NO.5, excess stone materialla:rger than (5 incMs
in size shall be stockpiled in the streambed downstream of the toe of the dam embankment as directed. Excess stode
material larger than 6 inches in size from Borrow Area NO.6 shaH be stockpiled adjacent to Borrow Area NO.6as
directed.

2. . SCALING.consists. of the removal and disposal of bedrock material from vertical and over"hafigirtg rock l¢dges
on the abutments, within the cutofftrench below streambed, and elsewhere as directed. therequired. scaliitg willl!>e
indicated on the ground surfacewith stakes, paint or like means by the Contracting Officer-,AU obJectiotui.ble
materials, including overburden,weathered and ..intenseiy fractured rock, and. detaclledbloc1<.san4 slabs, shaH The
removed to a suitable, foundation rock. Large rock overhangs and prottusions shaHber~lllOVed to <a rebtiveiy
uniform slope by means of line drilling and blasting. The abutments above-streambedsh;ul be scaled and fffial
quantity surveys made prior to cutoff ·trench excavation. Matetialexcavated frOrti the-areas scaled shaJI ~edisposed
of in the designated waste areas. Scaling within 100 feet of areas to be grouted sh,aHbe completed, prior to
commencement of grouting operation. .

3. EXCAVATION, ABUTMENT. This excavation consists of the removal. afid disposal t,lfaU material between
the existing ground s.urface and the top of bedrock or as indicated on the draWings.

4. EXCAVATION,FOUNDATlON,DAM.. Foundationexcavatiol;l ¢onsi.~ts ofthere-m~~lan~disposalotaU
material between the dam embankment· stripping line to elevation 1,558 ft.. Or bedrock wltk:hever isencoufitered
first. . '. .'" . ....

5. EXCAVATION, CUTOFF tRENCH. . CUtoff trench excavation consists of the fe-moviaiand&sposalof. all
material behveen theelev0-tion 1,558 and the top ofbedrock and the limits indicated. All loose boutders and debris
shaH be removed from the sides and' bottom of the trench.

6.. EXCAVATION, DENTAL '. tt is anticipated that localized zones ofdental excavation consisting' of S~Ol1r
channelS, ppt holes and other conditions n?tsuited for slurry gtoutipg in tM core trencnfoundation, ~m be
encountered .as the work progresses, particularly in the cutoff tren",hOelo~streambed.Suchateas s11all be cIearted
an.d th..e.. rna.ter.ials. r.e.moved and d.ispose.do.•..·.r. used... in. t.h.e. work as. di.rec.te.• ·.d. bY.. the..c.ont.ra.ctlh.g.offi.cer,.•.. Whe.nc.o.....nd.. itl.'O.~sare such that unsuitable materials must be removed using hand methods for exclivatiort, all materials removed in tlis
work will be, Classified as "Excavation,Dental/'. regardlessof comp'ositioIL TlreContfacHttg Officer wiUqetermirte,
in the field, the extent to which such material shan be removed, ihcluding the depth, ditection and dimehsions of the
eXcavations. ' ..

7. . EXCAVATION, . FOUNDAtION tRENCH. Foundation ttenchexcavationconSists of theremov~land
disposal of all materials between the Dike No. 2stripping line and the bottom of the trench as indicated on the
drawings.

8; '.'EXCAVATION, OUTtET WcHtK8. Excavatiort consists Of the temovaIanddlSposaLofallmatbtialsfrom the
outlet works conduit and related structures t() the lines andgrad.es indicated on the'drawipgs.Excayati()um'ethods
shaH be controHed to prevent damage to the rock outside of prescribed limits of excavation. If damage occurs due to
excavation methods utilized,theContractor shall discontinue his operation and complete excavation workoy t!he
smooth blasting method speCified in the paragraph: BLASTING.

9. EXCAVATION,OUTLET. W()RKSCHANNELS. 'Excavationcongists of the ite-rn9Yll1and,disPO~aldfall
materials from te. outlet workschannel.S, to the lines and grades indiCated on thedrawibgs. . .

. . .
10. EXCAVATION;. DRAINAGE AND BYPASS CHANNELS.. '. Excayatiortconstsls onhe removal.and disposal
of all materials from the drainage and bypass channels to the lines ,and grades indicated .onthe d~l\~iItgs.· , .

11. . EXCAVATION, SPILLWAY. Excavation consists of removalanddis.posalof all materials,from thespHlway
and related structures to theliJles andgradesil1dicated on the drawings. Excavation methods shall be ,controlled: to
prevent damage to the rock outsideofpresctibed limits of excavation. If damageqc-cursrluetoexcavation methods
utilized, the Contractor shall discotltinue his operation and complete excavation work by the smooth blasting
method specified in the paragraph: BLASTING..

.12. EXCAVATION,BORROWAREAS. Bortow shall be taken ffomthe borrow areasinrli¢atedolldtawingut
th~ locations directed. The depth of cut in all borrow areas .shall at aU titnes besu.bject toaPp:r~yal of the
CQntracting Officer. Material inthe Zone I and Zone II horrow areas shaUbe excavated with an inclined or verti~l

cut·· face for the full depth designated in. each borrow area.. Excavati()D- in the Zone land. z.one. Hborrow .areas shaH
be performed ina manner which will produce maximum blending of materials ftomto.p to pottom. of the
excavation. In all borrow areas, moisture shall be added before the excavationan4/or during the blending if mixirtg
'plarttsare used. All bortow material shaH be blended and moistened for the fulld¢pth of excavationpriot. to placing
the materials On the emhankmertt 'tomeet the requirements specified· ~ section: .EMBANKMENT. AND
FOUNDATION PREPARATION. The methods proposed for transporting Jinaterial from the,borrow ar¢asto the
embankment shaH be submitted for approval prior to use. If haul roads are required, the Coritiactorshall construct
and maintain such roads. Upon completion of excavation in the borrow areas all slopes shall be 1 vertical on 5
horizontal or flatter and the areas shall be left in a neat condition, graded to drain and in accordance with the
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requirements specified in section: ENVIRONMENT PROTECTION. Unsuitable materials shall be wasted as directed.
Whenever, in the opinion of the Contracting Officer, it is necessary to change the location of the excavating
equipment working in borrow areas in order to obtain suitable material, the Contractor shall move his equipment to
the new designated location at no additional cost to the Government.

13. EXCAVATION FOR BUILDINGS AND OTHER STRUCTURES. The excavation shall conform to the
dimensions and. elevations indicated on the drawings for each building or structure, except as specified below, and
shall include all work incidental thereto. Excavation shall extend a sufficient distance from walls and footings to
allow for placing and removal of forms, and for inspection, except where the concrete for walls and footings is
authorized to be deposited directly against excavated surfaces. Undercutting will not be permitted. Where acceptaOle
foundation materials are encountered at different elevations from those jndicated on the drawings, the Contracting
Officer may direct in writing that the excavation be carried to elevations above or below those indicated on the
drawings. Unless so directed, excavations shall not be carried below the elevations indicated on drawings and care
shall be taken not to disturb the bottom of the excavation. Where the excavation is made below the elevations
indicated on the drawings or directed by the Contracting Officer, the excavation, if under slabs, Shall be restored to
the proper elevation in accordance with the procedure specified for backfill, or if under footings, the heights of the
walls or footings shall be increased, as may be directed by the Contracting Officer. The Contractor shall control the
grading in the vicinity of buildings so that the surface of the ground will be properly sloped to prevent water from
running into the excavated areas. Any water that accumulates in the excavation shall be removed promptly.

14. EXCAVATION, ACCESS ROAD AND OVERLOOK AREA. The excavation for the access roads and
overlOOk areashall consist of the removal and disposal of all materials to the lines, grades, and elevations indicated
on the drawings. Suitable material excavated from the access and overlook area roads shall be placed within the fill
portions of the roads.

15. EXCAVATION,DITCH. This excavation shall be done by cutting accurately to the cross sectionsand grades
indicated on the drawings and as directed by the Contracting Officer. Care shall be taken not to excavate ditches
below the grades indicated. Excessive ditch excavation below invert grade shall be backfilled with suitable stone or
cobble to form an adequate gutter paving. The Contractor shall maintain all ditches excavated under this
specification until final acceptance of the work.

16. EXCAVATION, DRAINS OR CULVERTS. All excavation shall be performed to the depths indicated or as
otherwise ·specified. During excavation, material suitable for backfilling shall be piled in an orderly manner a
sufficient distance from the banks of the trench to avoid overloading and to prevent slides or cave-ins. All excavated
materials not required or suitable for backfill shall be removed and wasted. Grading shall be done as may be
necessary to prevent surface water from flowing into trenches or other excavations, and any water accumulating
therein shall be removed by pumping or by other approved methods. Sheeting and shoring shall be constructed as
necessary for the protection of the work and for the safety of personnel. Trenches shall be of the necessary width
for proper laying of pipe and ducts. The banks of pipe trenches shill be as nearly vertical as practicable. Care shall be
taken not to overexcavate. The bottom of the trenches shall be accurate graded to provide uniform bearing and
support for each section of the pipe or duct on unidsturbed soil at every point along its entire length, except for the
portions of the pipe sections where it is necessary to excavate for the proper sealing of pipe joints and as hereinafter
specified. Concrete anchors, footing of concrete blanket, and depressions for joints shall be dug after the trench
bottom has been graded, and, in order that the pipe rest on the prepared bottom for as nearly its full length as
practicable, excavation shall be only of such length, depth, and width as required for properly making the particular
type of joint. Stones shall be removed as necessary to avoid point bearing. Where rock excavation is required in
trenches for pipe, the rock shall be excavated to a minimum overdepth of 6 inches below the trench depths indicated
or specified. Except as hereinafter specified for wet or otherwise unstable material, overdepths shall be backfilled as
and with materials specified for backfilling the lower portion of trenches. Whenever wet or otherwise unstable
material that is incapable of properly supporting the pipe, as determined by the Contracting Officer, is encountered
in the bottom of the trench, such material shall be removed to the depth required and the trench backfilled to the
proper grade with coarse sand, fine gravel or other suitable approved material.

17. BLASTING.

17.1 Safety Requirements. For these requirements reference. is made to the paragraph: ACCIDENT
PREVENTION in the GENERAL PROVISIONS. Blasting will be permitted only when precautions are taken for the
protection of persons, the work, and property. Any damage to the work or property shall be repaired by the
Contractor at no expense to the Government.

17.2 General.

17.2.1 The Contractor shall submit 3 copies of drawings of blasting proposals and blasting schedules for approval
before starting any blasting in any area, showing the position and spacing of drill holes, types of explosives proposed
for use, position and size of each charge, and the timing schedule for detonating the charges. Use of non-electric
blasting caps is prohibited.

17.2.2 The Contractor shall control the blasting procedures so as not to overshoot and will be required to remove,
at his own expense, any material outside the authorized lines and grades indicated on the drawings which may be
shattered orloosened by such blasting.



17.5.1 The number, size, type, and make of all equipm~~t used in t~e excavation process.

17.5.2 The number size, depth,ditection, and spacing ofdrill holes utilized for each r<lund of blasting, t.q include a .
plan sketch draWing. . '. .

17.5.3 The quantity, type, strength and stemming of explosives used in blastinge.ach drill hole.

17.2.3 During blasting operations the Contractor :shall have' on the site, and in imfilediatechatge. of :the blasting
and roc~ excavation, a blasting expert acceptable to the Contracting OfficeI'; who has had no less than 3 years of
continollS experience in blasting and rock excavation operations.. Powderhandlers. shall have had no less than one
year of continuous experience in preparation and loadin~ofpowder chaiges; ...• ." ..'

17.2.4 Variations ofsmooth blasting procedures as describedherein wilT be 'permitted providing the Contractor
demonstrates that the substitute procedure Will achiev~ an equivalent sound rock' face at the final excavation lines.

17.3 Smooth Blasting.

17.3.1 Smooth blasting willperequired within the areas indicated for the spillway and outlet e~l.Javation and such
other a.r~as as .directed. The e~plosivesshallbe of such strength and quantity andshallbe used ifl SUl::h a manner as
will neither open seams nor o.herwise damage the rock outside of prescribed limits of excavatiol1.. In the spillway
areas, wllere smooth blasting i!! required,buffer zones shall be provided as indicated. Blasting in th~ buffer zone shall
be perfqrmed in a manner wftich will produce relatively smooth and sound rock faces at the pr@liminary and final·
excavation lines. As the excavation approaches the preliminary and final excavation lines the 'deVth and spacing of
blast holes and the amount af ~xplosive shall be varied with the field conditions to prevent damag~ to the rock·faces.
Whenever, in t11e. opinion of the Contracting Officer, blasting may injur~ the cut slopes or rackupon \Vhich or
against which concrete is to be placed, th.e use 'of explosives shall be discontinued and the e'lillJavation shall be
completed by wedging, paning, channeling and broaching, or other suitable methods; AnY damage toOl'
displacement of supports and liny damage to any qther part of the work: caused by blasting !!ball be repaired by and
at the expense of the Contractor and in a manner satisfactory to the Contracting Officer. Ng blasting will be
permitted within 100 feet of concrete which hliS been in plape less than 7 days, nor witllin 100 feet ()f a grouted
~R " .

17.3.2 Exc,avation outside ofthe buffer zone shalf be perf()rmed prior to any work on the buffer zones. Blasting of
the buffer zones shall be done in comparatively small rounds.' The rock forming the buffer zones on the side slopes
shall be removed in succesive thin slices commencing with the slice adjacent'to the free face of the buffer zone,
indicated as the. as the prelimin~y .excavation line on the drawings, and advancing progressively to the final
excavation line,The slices shall be parallel to the final excavaHon line. Multiple-ro'w rounds shall be used with regular
or long period delays between rows rather than short period or millisecond delays. The delays shall be selected to
provide suffiCient time between detonation of rows to.allow each outer Slice to clear the face prior to detonation of
the next row. Tbespacingbetween the rows of blast holes arid the spacing between the blast holes in the individual
rows in the buffer zones shall be varied to produce a sound wall at the final excavation line except that tile spacing
between blast holes on the finalexcav~tionlines shall not exceed those indicated o,n the drawings, or as directed.

17.3.3 Blasting cif the horizontal buffer zone above the spillway invert shall be done by use ofsuccessive rows of
blast holes drilled perpimdkldar to the invert. The spacing of the vertical rows of blast holes shall not exceed 36
inches and the spacing between holes in a row shall not exceed 30 inches or as directed.. .

17.3.4. Ammonium nitrate type explosives shall not'be used in any ofthebuffer zones and snaIl not be used within
10 feet in advance of the preliminary excavation lines; .

17.4 Demonstratiort of Capability.. The capability of the Contractor t(:I performa,ny blasting technique shall be
demonstrated ata point no closer than 10feetfrom'aprelimiriaryexcaYation line. If a demonstration do~s not
produce results satisfactory to the Contracting Offker, the Contractor Shall modify histecbniqueandperform such
demonstrations as are necessary toproduce tliedesiied~esu1ts. .

17.5 Records. The Contractor shal1 keep and furnish to the Contracting Officer accurate logsand'rec(uds of aU
operations pertaining to the preparation, drilling,blastingand excavation procedures. Th'¢ records shall be submitted
daily with the Quality Control Report and shall include the following.
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Any unusual drilling or blasting occurrences.

Tbe volume of rock excavated from each.round of'blasting;. . ',' -,' . ,',.'

The type, make, and system of detonation used for each round of blasting.
.'.' ; -:. '.. ,... ,17.5.4

17.5.5

17.5.6
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3. GENERAL REQUIREMENTS FOR COMPACTED FILLS AND COMPACTED BACKFILLS.

1.2 American Association of State Highway and Transportation Officials (AASHTO) Standards.

Moisture-I)en$ity Relations of Soils Using a
5.5-Lb. Rammer and a l2-In. Drop

Moisture-Density Relations of Soils Using
10-Lb. Rammer and l8-In. Drop

Density of Soil In Place by the Sand-Cone Method

Moisture-Density Relatiollsof Soils Using a
5.5-Lb. Rammer and a 12-In. Drop

Moisture-Density· Relations of Soils Using a
10-Lb. Rammer and an l8-In Drop

Density of Soil In-Place by the Sand Cone Method

5. Compacted Fill, Roads
6. Backfills
7. Miscellaneous Fill
8. Subgrade Preparation
9. Topsoil and Landscape Fill

3B-l

D 698-70

D 1557-70

D 1556-64 (974)

American Society for Testing and Materials (ASTM) Publications.

T 99-70

T 180-74

T 191-61 (1974)

1.1

1. Applicable Publications
lAo General
2. Equipment
3. General Requirements for Compacted

Fills and Compacted Backfills
4. Compacted Fill, Outlet Works

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto.

lAo GENERAL. This section includes the requirements for all compacted fills topsoil, landscape fill and
backfills,except fills within the dam, spillway and dike structures which are covered in section: EMBANKMENTS
AND FOUNDATION PREPARATION.

2. EQUIPMENT. All equipment, tools, and machines shall be maintained in satisfactory working condition at all
times. Compaction equipment shall be suitable for consistently producing uniform soil densities.

3.1 Control. Moisture-density relations shall be established by the Contractor. Field density tests shall be
performed by the Contractor in sufficient number and in such locations to insure that the specified density is being
obtained. Moisture-density relations and field densities shall be reported on approved forms. One copy of density
data less dry weight determinations shall be provided on the day each test is taken. The completed test reports shall
be provided with the Contractor Quality Control Report on the work day following the test.

3.1.1 Laboratory Control. One moisture-density relation shall be made for each classification, blend or change in
classification of soil materials encountered. Approval of moisture-density relations shall be obtained prior to the
compaction of any material in the work. The moisture-density relations shall be determined ina laboratory in
accordance with the following requirements:

3.1.1.1 Outside of Road Rights-of-Way. AASHTO Standard T 99, Method D or ASTM Specification D 698,
Method D, modified as specified hereafter.

3.1.1.2 Within Road Rights-of-Way. AASHTO Standard T 180, Method D, or ASTM Specifications D 1557,
Method D, modified as specified hereafter.

3.1.1.2.1 All material over 3/4 inch in size will be removed and replaced with an equal portion of material between
0.187 inch, No.4 sieve, and 3/4 inch in size.

3.1.1.2.2 A separate batch of materials will be used for each compaction test specimen. No materials will be
re-used.

SECTION 3B

FILLS AND SUBGRADE PREPARATION
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3.1.1.2.3 The desired amount of mixing water, will be addedJ9fcracl); compaction test lIpechnen, m.ixed well, and
the mixture will be placed in a container with an airtight cover and a1rowed to cure for 24 hours. A shorter curing
time may be allowed where te!ots show that shortening the curing time will not affect the re!iults.

3.1.2 Field Control. Field in-place density shall be determined in accordance with AASHTO Standard T 191 ~
ASTM Specifications D 1556, except that in each test,the weight of the disturbed sample representing the full ciepth
of layer shall be not less than 10 pounds for fine grain material and 12pound.s for COarse grain'material u&inlH scll1e
for weighing of sufficient capacity and' sensitive to .01, pounds. The den&ity tests sball be well distributeci and sllll-ll "
average not less than one test for each 400 CUbic yanis of material. At least Olle test snaIl pe made in eacb2 fe~t of
compacted material processed as a unit andaUeast one test shall be mll-de in eachll-rea~

3.1. 3 Moisture-Density Curves for Cohesionless and Cohesive Materials. Cohesionless m:aterials iJl¢l\l,de gravels,
gravel-sand mixtures, sands, and gravelly lIands.. Cohesive JIlaterillls incillcle claYeY and lIilty sravels, gravebsilt
mixtures, clayey and silty sands, sanci-day mili;tures, clays, silts, and very: fine sands. When rlJsU!1ts of compll-Qti<,ln
tests for moisture-density relations are recorcied on graphs, cohesionless soils will show IItraight lines or
reverse-shaped moisture-ciensity curves, and cohesive soils will show normal moi~ure dlJnllity Cl.1rvelf.

3.2 Settling of Fills or Backfills With, Water will riot be penriitted, eX¢lJpt'lI-Sspecifiedhereinafter forsa.ndfill,l;l.nd
filling voids behind walls.

3.3 Material shall be obtai"ed from the requiJ;eq (;lxcavations and/of pO!TOW areas,shll-ll be fref fromsQ4,roots,
brush, debris, trash or other objectionable mat¢rial,and shall contain no stone whose greatestctimension is more
than 6 inches. Material shall meet tile gradation requiremlJnts for Zone III material as specified in, tile section:
EMBANKMENTS AND FOUNDATION PREPARATION.

3.4 Plllcement. Fill material shall not be placed a,gainstcoIlcrlJtlJ which hall not belJn in pill-ce at least 14 cill-Ys or
until the concrete has attained a strength of 2,500 p.s.i. when tested in accordanclJwith the slJction: CONCRltTE '
CONSTRUCTION. Heavy equipment shall not be operated over pipes and buried structllrlJS until at least 2 feet of
fill material has been placed and COmPll-ctlJci ov.er them in conformance with the reqIJirements of the paragraph:
BACKFILL, PIPE TRENCHES.,COIllpacted fillll-ndbackfill shall be placeci with suitable lJqlJ.ipment in horiz(,')ntll-l
layers which after compaction, shall not exceed 12 inches in depth forrubplJr-tire4 or vibratory rollers, 6 inches in
depth for tamping rollers, and 4 inclwsin ciepth when mechanical tll-mpers are used. The Contractor may v~ry th,e
layer thickness within· these limits· for most efficient operations. Material containing stones shll-ll be placeci in a
manner to prevent the stones from striking the concretlJ structures and to prevent the fOfInll-tion of voicis. '

3.5 Moisture Content. Materialshallhll-ve a uniform moisture content wnilebeingplacedand compa.ctecl. Water
s~all. be. added at. the source, if re'l;uired, or. by sprinklin~ each layer5'fll1l1-t~rial.~lJ.ring pla:ceme?t. Uniform
dlStnbuhon of mOlsture shall be obtamed by dlskmg, harrowmg, or QtherwlSlJ mampulatmg the soil dunng andaftlJr
the time water is added. Material containing an excess of moisture shall blJ manipulated with suitable implements to
facilitate maximum aeration and shall be permitte4 to dry to the proper. consistencyblJfoflJ b'eingcoJIlpacted.Fill
shall have a maximum moisture content of not more than 3% above optimum lI-nda'minirnummolsture contentof
not less than 2% below optimum.

3.6 Compaction. No layer of fill shall be compactlJd before the prll-cticable uniform moisture content has belJn
obtained. Scarified areas shall be compacted as splJcified for th.e fill placed th.lJreon. Rollers will not be permitted to
operate within one foot of channel or structure.walls or oyer puried structures lJ.lltil thecom.pacted fill overtl1.e tQP
of the structures has reached a depth of 2 flJet.Compactionequipment shall be so operatedthatstructurlJsare not,
damaged nor overstressed durillg compactk>n operaHons. MlJcl1.anicaltll-n1persshll-llblJuSlJcifor compaction of fill
lQaterial adjacent to structures where rolling equipment is impracticable for use in compaction. .

4. COMPACTED FILL, OUTLEIWORKS.

4.1 Behinci Energy Dissipator Walls.

4.1.1 Limitations on· Eqllipment. The gross wel:ghtofll,ny pieclJ ofequipJIllJnt, or the combined weigllt of any
combinations of equipment coupl:ed together; uSed to pill-ce, moisten and/or compactfill\>ehinciwaUsandsllll-ll.llOt
exceeci 35,000 pounds, including dynamic forces produced by vibratory lJquipment.Equipment.uslJd to compact the
fill behind the walls shall be of such siil;ea,s to be cll-pableofoperating in the area between the cut $lope lI-n4 the
channel wall. Compaction equipment will not be requireci to operatlJ atclevationslowertnan 2 flJetabove :thlJ top of
wall footings. This equipment shall be of such size as to be capabllJ of opetatingin the area betweel1the ·cut slope
and the wall at any point 2 feet above the top of the heel of. wall footings.

4.1. 2 Construction Balance. Fills behind walls on bUlJ side of the cb;ahneLshall not exceed by mOIlJ tlllm 5flJet
the height oUhe fill hehind th.e opposite wall. at any time 4urjl1g c~nstruction. .

4.1.3 Compaction. Each layer of fill behind walls s.haU be compacted to not llJSS than 90% of maximum density.
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4.1.4 Trimming. The berms top of fill adjacent to walls shall be trimmed to the lines indicated on the drawings
with a tolerance of plus or minus one inch. Any material loosened by trimming shall be recompacted and the berm
area moistened and compacted with one pass of a smooth-wheeled roller. Tolerances shall apply after rolling. The fill
slopes shall be trimmed toa uniform alignment at top of berm and to a reasonably uniform slope at or outside the
lines shown on the drawings.

4.2 Berms along the outlet channel, downstream of the energy dissipator.

4.2.1 Preparlltion for Placing. Before placing material for compacted fill, the foundation surface shall be cleared
of all existing obstructions, vegetation, and debris. Unsuitable material not meeting the requirements for fill material
shall be removed where directed, and the existing surfaces scarified toa depth of 6 inChes before placing the fill.
Sloped ground surfaces steeper than one vertical to 4 horizontal, on which fill or compacted backfill is to be placed,
shall be stepped in such a manner that the compaction equipment will bear on the full depth of the fill layer.

4.2.2 Compaction. Each layer of berm fill for channel construction shall be compacted to not less than 90% of
maximum density.

4.2.3 Trimming. The channel. side and top of berms shall be trimmed to the lines indicated on the drawings with
a tolerance of plus or minus one inch, as measured perpendicular to the slope. Any material loosened by trimming
shall be recompacted. The land side of levees shall be trimmed to a uniform alignment at top of levee and to a
reasonably uniform slope at or outside the lines shown on the drawings. The ramps and bridge approach areas other
than paved areas shall be trimmed to a uniform alignment and reasonably uniform slopes.

5. COMPACTED FILL, .ROADS.

5.1 Location. Compacted road fill shall consist of fill placed for road and parking area construction, and all other
fill and backfill within the road right-of-way.

5.2 Compaction. Each layer of road and parking area fill shall be compacted to not less than 90% of maximum
density, except the upper 1.0 foot of fill shall be compacted to not less than 95% of maximum density.

5.3 Trimming. All shoulders and side slopes shall be neatly and accurately trimmed to the cross section
indicated.

6. BACKFILLS.

6.1 Backfill and Fill About Structures.

6.1.1 Location. Backfill and fill shall consist of all fill against and/or around structures, except backfill for pipe
trenches.

6.1.2 Material. Backfill and fill material shall be obtained from the required excavation as approved by the
Contracting Officer. In general, the best material available will be designated as backfill and fill about structures.
Backfill may consist of sand, gravelly sand, silty sands, sandy silts, clayey sands, and sandy clays. Organic material,
silt, clay, broken concrete or pavement, boulders and other objectionable material shall not be used.

6.1.3 Placing. Fill material shall not be placed against concrete which has not been in place at least 14 days or
until the concrete has attained a strength of 2,500 p.s.i. when tested in accordance with section: CONCRETE
CONSTRUCTION. Fill shall be placed in 4-inch layers.

6.1.4 Compaction shall be not less than 95% ofmaximum density.

6.2 Backfill, Pipe Trenches.

6.2.1 Location. Backfill for pipe trenches shall consist of all fill placed in pipe trench or open excavation for
pipes or drains.

6.2.2 Material shall conform to the requirements in paragraph: BACKFILL AND FILL ABOUT STRUCTURES
except that the material placed around the pipe and until the pipe has a cover of2 feet, shall not contain any stone
larger than 3/4 inch. Bedding under the pipe shall consist of compacted sand. .

6.2.3 Placing. Backfill shall be placed in 4-inch layers.

6.2.4 Compaction of the material around the pipe, and until a pipe has a cover of 2 feet, shall be not less than 90%
of maximum density. The compaction of the remainder of backfill shall be not less than 95% of maximum density.
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7: MISCELLANEOUS FILL ~n~Uconsistofn,~teriilJromfllereij1lili,ea e~cavati~n, ,placed in the area indicated
and' sballbe placed with suitable, eq'1lipn,ent in layers which Sll,lI;Hnotex9,eed24inclle~in4eptbll#or;e~onsblitationi
Broi,{,en concrete, rock, and bituminous paving tope wasted maybe buried in the lljtger m¥p~llaneQusfill areas,
provided such material is ,p.l~ced in a manner tl1llt will prevent tne form.aHon of voidsandl'royi4ed it ispl~cednot
less than 2 feet below fimshed grade antinQt less than 2 f\lethQnzontallyffomconcr~eCQnstruct1on. No
depressions in which water might pond shall be left in miscellaneous fill areas. The finished I1!AABshainbe$10pedtQ
drain. Cqn,paction other tllan thatobtliinedbY thecontfolle4 movement oftheconstruction eq,uiPWeniwdllnot be
required. ' ' , -,'

8.. SUBGRADE.PR~PA~ATION.

8.1 :Subgrade Preparation JorRoads anci ,Pi,lrldllg Area. The sl.tbgrade shall be 'I11ternately wlite~~dand scarified until
thefflaterial isuniformlYIDoistened thrq1l~Qut;for adeptlJ., of not less t\111n 4jn,ches. Allston~ ,11U1ger than 4 inches
in dillmeter, and hard ribs ,of e;irthshallbe removed. The amount of water to .beapplied$3ll belhat whieJ'tis
reqJJ.ired to provide optimum results in compaction underrolliIl$.Following thelibove Qperat~~s, the roadbed shall
be Bh,a,ped to a, true cross section SUffl,"Cie"n,tlY higb;erthan t,he SPecif,ie,dgr,a4e,to,', a,ll,ow :,f,o,r8u,b,se~,'YI,ent,' com;pa,C,t,i,.,O".n,,an~
then :;be thoroughly com~cted to not1ess than 95% ofmaxinp.J.{11 4ensity. After the sUbgl'ade "'~beenprepared and
compJeted, the surface shiiU be firm, harg, and'llIlyie14ing, with a true,even,al).d uniformsurllc;econforming to the
grade and cross section iu-icatel1on the drawings. AU points, of the finishedsllbgrade shall penotmpre ~han 1/4
incllbelow or above true s,u.bgralle. . '

9. TOPSOIL AND LANL)SCAPE FILL.

9.1 Materials.

9.1.1 Topsoil material shall conform to the requirements of Zone I material, except thema~imum size shall not
exceed 6 inches, and shall be obtained by stripping the UPPer 24 inclIesofborrow.areaNo. 4. "

9.1.2 Landscape Fill Material Shall conform to the requirements of Zone III materialexcep~ the maximum size
shall not exceed 3 inches.

9.2 Placement. Topsoil and Landscape Fill shall be spread over the stonework to an average thickness of 6:
inches, to fill all voids and leave the finishe4 surface smooth and uncompacted so that minimum preparation will be:
required for seeding. ' .

******
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2. DEFINITIONS. The term "embankment" as used in these specifications is defined as the earth fill portions of
the dam, spillway and dikes and includes all types of earth fill materials for these structures and all other specified or
directed earth fills within the limits of these structures excepting those stone and filter materials used for slope
protection, which are specified in section: STONE PROTECTION. Compacted ftll includes all fill, except backfill,
deposited in layers and compacted by rolling or tamping. The types of compacted earth fill are as indicated and
specified herein. Backfill as used in these specifications, is defined as that excavation refill which cannot be placed
around or adjacent to a structure until the structure is completed or until a specified time interval has elapsed after
completion.

1.1 American Society for Testing and Materials (ASTM) Publication.

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto. .

SECTION 3C

EMBANKMENTS AND FOUNDATION PREPARATION

3.1 Grade Control. The embankments shall be constructed to the lines, grades and cross sections indicated on the
drawings, unless otherwise directed by the Contracting Officer. The Government reserves the right to increase or
decrease the foundation widths, to modify the embankment slopes, or to make such other changes in the
embankment sections as necessary to meet field conditions and produce a safe structure. The end slopes and side
slopes of partial fill sections shall not at any time be steeper than the slopes shown for the completed fill section.

3.2 Conduct of The Work. The Contractor shall maintain and protect the embankment in a satisfactory
condition at all times until final completion and acceptance of all work under the contract. If in the opinion of the
Contracting Officer the hauling equipment causes horizontal shears, slickensides, rutting, quaking, heaving, cracking
or excessive deformation of the embankment, the Contractor shalllirnit the type, load or travel speed of the hauling
equipment on the embankment. Any approved embankment material which is lost in transit or rendered unsuitable
after being placed in the embankment and before final acceptance of the work, shall be replaced by the Contractor
in a satisfactory manner and no additional payment will be made therefor. The Contractor shall excavate and remove
from the embankment any material which the Contracting Officer considers objectionable and shall also dispose of
such material and refill the excavated area as directed, all at no cost to the Government. The Contractor may be
required to remove, at his own expense, any embankment material placed outside of prescribed slope lines.

3.3 Haul Roads. Haul roads shall be located and constructed as approved by the Contracting Officer. They shall
be designed to maintain the intended traffic, to be free draining and shall be maintained in good condition
throughout the contract period, unless otherwise directed by theContracting Officer. Haul roads within the area of
contact between the embankment and its foundation and abutments shall be removed and the area shall be treated
as specified in paragraph: PREPARATION OF FOUNDATION, PARTIAL FILL SURFACES AND ABUTMENTS.

3.4 Stockpiling from Borrow Sources. When the excavation from borrow sources progresses at a faster rate than
placement in the fill is being accomplished, such excavated material shall be stockpiled at approved locations
adjacent to the work until its use is authorized. No payment will be made for such stockpiling nor for the reloading
and hauling of this material to its final position in the embankment.

4.1 General. The origin of any fill material in no way determines where it may be used in the embankment.
Materials for embankment fills shall be secured from required excavations and from the borrow areas indicated. The
intention is to use the most sUitable materials obtainable from these sources. Material to be wasted will be
spec:ifically designated by the Contracting Officer at the time the material is excavated. Materials containing brush,
roots, sod or other perishable materials will not be considered suitable. The suitability of the materials shall be
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subject to the.approval of the f.;oIitractirlg Officeiand. their f.HSPO~itiou in the embankment shall: be as directed by
the Contracting Officer. The Contractbr',shall excavate in the ,borrow ar'eas'inthe location detertllined by the
contnrcting Officer, whenever such control is neces§ilry to obtain the type of material required for the¢mbankment.
Blendmg ofmaterials .during, theexcavatiJig procesS at the borrow area will be requited; Fili ntatetialsb,all meet the
required: grifd~~ionsspecified hereinafter. Grad'atiQ'l'ls shall be determined on materials less thart 3' incl'les in size in
accordance with; ASTM C 136.

4.2 . Une I (lmpervio'us Fill). Material fot coirt?8.cted :lone t fill shall consist of clayS,. silty cf,ys; clayey, silts or
SaIld;y clays obtained from the desigtiatedborrbw.area;, Material shall have not less than 1o-petcent, .l1Y weighl,
pasSing'the u.s. Standard No; 200 sieve.

:nis, .~:ynsa€ff:sn~~~~:.T:~~i~~~a~~J;fr?~~~a~::~;t~Sb~:1o;0~~~';~lt:u!r::~~~~:t::~~~:!~~t:ii
contail'j 11.0 stone. whose gi'eatest dimension is rtl0re than 3/4 of the layer thid~ji¢ss. Not rooretn3n 60 percent and
not less> than 20 percent of the material, by weight, shall pass the U.S; Standard :N.o. 200 sieVe. '.

4.4 .Zone III (Pervious Fill). Material for comjlactedZorteUI fillshaU consist of gravelly sand or sandy gravel
obtaineEl fmJll the required ltxcavation or designated borrdw area.s. Materi.aI shaH cotitalli M stone lm-get.thati 18
iIicheSand shall have not mote than 12 percent, by weight, passiIig the No. 200 sieve.

4.5 Miscellaneous Fill. .E5fic¢pt aSdth.erWiil¢reqtiiied by the Contracting bfficer, material fOt tni.s¢ellaneotis flll
may co:rtsist of any or all types of material available from required excavations and designated bot'rvw. ~reas.

4.6 1Jackfill. Backflli shall consistofmafetial(jf a type and quality cortf<>rming tj;j that spec_fied for the
contiguous embankment fill material, unless otherwise iIidicated on the drawings or directed by.the Cortttacting
Officer. . .

5. PREPARAj'IbN OF FOUNDATION,pAlTlAL FILL SURFACES AND ABBTMEN1'S.

5.1. Earth. After excavation and sti"ippirtg of the .eJIlbankment foundations and excavation of the cutc-aff and
foundation trenche.s to the extent indicated on thedrawihgs 01' otherwise required.;. the sides of stump holes; .test
pitS; and other similar cavities or depressiol1S shall be broken dowu,80 as to flatten out the slopes, and the sides of
the. cut or .hole shall be .scarifiecl to provide bond between the foundation material anti the fUl.T.b.eslope.s and
bottom of the cut-off. and fOl;JlI.dation. trenc1:les shall be scarified as. directed by the COIitracting Officer.. Unless
otherwise,directed, e~~h depreSSion shall be fillegwitli .matenal dependent upon the type of material. which is to be
placed immediatelY abfwe the foundation. The fill mall be placed ifi layersitnoistened,artdcompactedifioaccorliallGe
with theapplic~ble requirements specified h~reinafter. Matedalswhichcaniiot be compacted by roller equipment
because of iIiadequate clearances shall be spread in6-ifichlayers.anl1 c.ompacted witlipowert;ampers to,a.nextent
equal to that of the contiguous emJ:)ankmertt fill material. After filling of depreSsions and immedilltelyprior tQ
placement of compactedfW. irtany. sectibfi of the embankment, the foUfidation of sllch section Shall be loosefied
thoroughly by scarifying, plowing, disciIig or harr0'Ving to a minimum depth of 12 inchesandrthe mQistunHontent
shall be adjllsted to tll;e amqlmtspe~ifiecl for theappcopriate type of material, except in.arei;rs where this
requirement is waived by the· COlltracting Officer. After ~emova} of roots or othtlr de.bris.turned up in .the ptQcess of
loosening, theentire.surfaceof .. theem.bankllleIlt foundation .area shall besmooth¢a so tliatno stoneot!)Qulder
protrudes above the surfacemQre tha'n 6 inches, A.ftersmoothin.g. and b~ore pJaei~al:i'yfin.the foundation area
shall be compacted by 10 complete passes of theiubber-tired.roller as. hereinafter speci(i¢d.Prior toplacenl'etltof
compacted fill on or agllinst .the surfaces. of any partial fill se~tion,a'll soft or loose material,all materiatcorttaining
cracks or sPIlies, and alllllaterial tJ;tatdoesuQtconforrri with' the specified zoning of the embankment shall be
removed. The remaining sucfa~e.of thepaitial fill shall be lOosened by scarifying j plowing; discingorhattuwin.g to a
miIiimum depth of six inches,and the Jlloisture content shall be adjusted for the appropriate type of material. The
surface of the partial fill section,upqn \V.hicli fill is to be placed shall then be compacted a·s hereinollfter specified for
We appropriate type .of fill, Nosepa~atep4y)nent will be made for .loosenifig ralld. rolli~th'e foundationlliliea, the
abutment area, or tij.e surfaces Of partial fill sections, but the enti're costthereofshall be u.cludedin the applicable
contract price for fill. .' ..

5.2 . Bedrock. During and fo1l'owing fOUndation d'ri1Hngll.Mgrouti'1lg,and alsop'rirn: to the placement ofmaterial$
upon or against a rock surfaCe within the dam, di;ke and$l?iI).w~y sttuetures, the rock surfa.ce· shall be prepared and
treated as,specified below;Th:is prepiq"ation shall be coordinated with the requirernentsfotarea preparation specified
in s.ection: DRILLING AND GROUTING. '. ....•. .

"

5.2.1 Preparation. All bedrock surfaces shall. b~ •cleaned. by air blasting. and hairdpicki41g.of.alL loose rock
fragments, sand, gravel, .and other objectionable material as directed. SluiCing is not accepta~le.Ttie.surfaceshallbe
given a thorough cleaning for foundation grouting and .surface treatment operations and. a final clean-uptorertlOVe
any unsuitable materiifls immediately prior to.placementofthe fill. All water shall be removed from depressions and
the surface moistened as'direct'ed. . .' . . '.,

S.2.2 Su~face Treatment. .Areas of thebeOrock surfaceuhderlyingoiheem.'bankmentsliall be.trea;jed with .gt(jtit
slurry or dental concrete as directedby the Contracting OffiCer, No grout slurryordentalc0'n~reteshallbeplace\1luntil
the foundation cleanup is approved. Grout sluriy shall be used to fill all open.cracks, ctevices,ltnd StllalLpocketsto the
depths cleaned. In no case shall a thin coat of mortar be left on smooth, intact rock surfaces. Grout slurry shall be
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composed of variable mixes of cement, water and sand. The moisture content of the foundation at the time of slurry,
treatment shall be such as to prevent absorption of moisture from the slurry, but no free standing water shall exist.
Dental concrete shall be used to fill larger pockets, scour channels and other conditions resulting from dental
excavation. The base of rock overhangs and protrusions not removed by scaling shall be fllied with concrete to form a
fillet sothat satisfactory compaction of embankment materials can be accomplished. Vertical surfaces shall not be more
than 5 feet in height, and benches of sufficient width shall be provided as necessary so that the average slope of any rock
face is not steeper than 2 vertical on 1 horizontal. Grout slurry and concrete shall conform with the applicable
provisions of section: CONCRETE CONSTRUCTION.

6. PLACEMENT.

6.1 General. No fill shall be placed on any part of the embankment foundation until all slurry grout and dental
concrete has set and the areas have been inspected and approved. The gradation and distribution of materials throughout
the compacted fill sections shall be such that the embankment will be free from lenses, pockets, streaks, and layers of
material differing substantially in texture or gradation from surrounding material of the same class. Successive loads of
material shall be dumped at locations on the fill as directed or approved by the Contracting Officer. No fill shall be
placed upon a frozen surface, nor shall snow, ice, or frozen earth be incorporated in the embankment. During the course
of construction, embankment fills will be continuously inspected and tested by the Government for density and
moisture. The Contractor shall vary his operations to permit testing when directed.

6.2 Rate of Placement. Unless otherwise directed, the entire embankment shall be maintained at approximately the
same level regardless of the, number of types of materials being placed except, that stone facing and filter material shall
be placed with sufficient lag to preventmixtllre of embankment and stone or filter materials.

6.3 Zone I (Impervious Fill). In general, the more impervious materials shall be placed towards the center of the
impervious section and the coarser materials toward the Zone II sections so that a transition in gradation is effected.

6.4 Zone II (Random or Transition Fill). In general, the more impervious of the Zone II material shall be placed
toward the impervious Zone I section and the more pervious of the Zone II material shall be placed towards the outer
edge of the Zone II section so that a transition in gradation is effected from the Zone I section to the Zone III fill
section.

6.5 Zone'III (Pervious Fill). In general, the Zone III fill sections of embankment shall be placed with the less
pervious material near the Zone II sections of the embankment and the more pervious materials near the outer slopes of
the embankment.

6.6 Filter Material. Filter material shall be placed on the embankment in the manner herein described and to the
lines and grades indicated on the plans. Tolerance of plus or minus one inch will be allowed.

6.7 Spreading. After dumping, the materials shall be spread by bulldozers or other approved means in
approximately horizontal layers over the entire fill areas. Unless otherwise directed, the thickness of these layers before
compaction with rubber-tired rollers shall not be more than 12 inches for Zone I and Zone II materials nor more than 24
inches for Zone III materials, except backfill which shall be spread as specified hereinafter. As soon as practicable after
commencement of construction of any section of the embankment, the central portion thereof shall be raised or
crowned with grades not to exceed 4 percent so that the surface of the fill will drain freely and shall be so maintained
throughout construction. To prevent smoothness detrimental to proper.bond, each layer of Zone I material shall be
scarified, by approved methods, before the succeeding layer is placed thereon. If the compacted surface of any layer of
Zone II or Zone III material, exclusive of filter material, is determined to be too smooth to bond properly with the
succeeding layers, it shall be loosened by harrowing, or by any other approved method, before the succeeding layer is
placed thereon. During the dumping and spreading processes, the Contractor shall maintain at all times a force of men
adequate to remove all roots and debris from all embankment materials and all stones of greater than 6 inches in
maximum dimension for Zones I and II and 18 inches for Zone III. Stone so removed shall be placed in the outer slopes
of the fill and the roots and debris shall be removed from the embankment and disposed of in an approved manner. The
entire surface of any section of the embankment under construction shall be maintained in such condition that
construction equipment can travel on any part of anyone section. Ruts in the surface of any layer shall be filled
satisfactorily before compaction.

7. MOISTURE CONTROL.

7.1 General. The Contractor shall add moisture to the materials in the borrow areas as described in section:
EXCAVATION. A water distribution truck shall be used at all times on the grade to preclude moisture loss, facilitate
compaction and improve trafficability. The materials in each layer of the fill shall contain the amount of moisture,
within the limits specified below or as directed by the Contracting Officer, necessary to obtain the desired compaction
as determined by the Contracting Officer. Material that is not within the specified limits after compaction shall be
reworked, regardless of density.

7.2 Zone I Fill Section. The materials shall be wetted at the source. The moisture content after compaction shall be
as uniform as practicable throughout anyone layer of impervious materials. The moisture content after compaction
shall be within the limits of 2 percentage points above optimum and 2 percentage points belo~optimum as determined
by the Contracting Officer. Material that is too wet shall be spread on the embankment and permitted to dry, assisted by
discing or harrowing, if necessary, until the moisture content isreduced to an amount within the specified limits. When
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the material is too dry, the Contractor will be required to sprinkle each layer on the fill anah)' use ofa "Pulvhmixer" or
similar machine approved by the Contracting (j)fficer, will be required to work the moisture into tne material untih
uniform; distribution of moisture is obtained. Water applied,ona layer ()f fill shall be accurately contmUedin;lmount so
that free water will not appear on the surface during or subsequent to rolling~ Should too much watei'be added to any
part oftne embankment, so that the material is toowetto obtain tbedesiredcomPacthm,the roning Qn thatsection of
the emba,nkmentshall be delayed until the moisture content oHhe material is reduced to an <lmount w~tllinthe specified;
limits. ,If, in the opinion of the Contracting Officer, thetop or contact surfaces of a' partialfiU section beC9me too dry to
permit suitable bond between these surfaces and the lIdditional fill tobe placed thereon, the Contractot shallloosen the
dried materials by scarifying or discing to such depths as may be directed by the Contracting Officer, shall damPen tp,e
loosened material to an acceptable moisture content, and shall recompact this to densities comparabhHo the underlying
embankment. If, in the opinion of the Contracting Officer,the top or contact surfaces of a partial ftll section become
too wet to permit suitable bond between these surfaces and the ,additional fill to he placed thereon, the wet material
shall be s~arified and permitted. to dry, assisted by discing or harrowing, if necessary; to such depths ~i'may be directed
by the ~ontracting Officer. The material shall be dried to an acceptable moisture content andrecompacted in
accordan'?e with the applicable requirements 'specified 'hereinafter to densities comparable,tQ- the underlying
embanklll,ent. '

7.3 Zo~ II Fill Section. The upper and lower limits of moisture content, and the moisturec:an(folproceduresfor
Zone Ilmaterials shall be the SlWle as that specified for Zone I material.

7.4 ZOlle til Fill Sections. ~ limits will be placeQ On the moisture content of ZoneJII material. ZOne ill material
placed along the abutments shan be saturated prior to compaction.

7.5 Filters. Moisture controlof filters will not be required and sluicing wUl not be permitted.

8. COMPACTION.

8.1 Equipment., Compaction eqw.pment shall conform to the following requirements and shall be used as prescribed
ill subsequent paragraphs. '

8.1.1 Rubber-Tired Rollers., Rubber-tired rollers shaUhave a minimum of four wheels equipped with pneumatic
tires. The tires shall be of such size and ply as can be maintained at tire pressures between 80 and 100 pounds per square
inch for a 25,000 pound wheel load during rolling operations. The roller wheels shall be locatedabre;ist and be so
designed that each wheel will carry approximately equal load in traversing un~iVen ground. The spacing of the wheels
shall be such that the distance between the nearest edges of adjacent tires will not be greater than 50 percent of the tire
width ofa sing1etire at the operating pressure for a 25,000 pound wheel, load. The roller shall be providecl with a body
suitable for ballast loading such that the load per wheel may be varied, as directed by the Contracting Officer, from
18,000 to 25,000 pounds. The roller shall be towed at speeds not to exceed five miles per hour. The character and
efficiency of this equipment shall be subject to the approval of the Contracting Officer. The Contractor shall provide
scales and pressure gages to che,ck the rubber-tired toIlers.

8.1.2 Power Tampers. Compaction of material, in areas where it is impracticable to use a roller or tractor, shall be
performed by the use of approved power tampers.

8.2 Zone I, Zone II and Zone III Fill. After a layer of ZOlleI, Zone ,II and Zone III fill materialha,s beendumped and
spread, it shall be harrowed if required, to break up and blend the fill materials, unless harrowing is performt:d too1:>tain
uniform moisture distribution. Harrowing shall be performed with a heavy disk plow, or other approved harrow, to the
full depth of the layer. If one pass of the harrow does not accomplish the breaking up and blending of the materials,
additional passes of the harrow may be required, but in no case willmore than three passes of the harrow, on anyone
layer be required for this purpose~When the moisture content and the condition ofthe layer is satisfactory, the lift shall
be compacted by not less than 6 complete passes for Zone, I, 8 complete passes for Zon,e II and 8 complete passes for
Zone III of tlle 50 ton rubber-tired roller.' A complete pass shall consist of one movement of the specified equipment
over the area to be compacted. The equipment shall be operated so that the strip being tl'aversed:by the roller shall
overlap the rolled adjacent strip not less than one foot. Overlapping of previously rolled areas by one foot will not be
considered as an extra pass over the fill area overlapped. Rollers wUl not be permitted to, operate within 2 feet of
structure walls and the outlet conduit until the compacted fill over the top of the structures has reached a depth of
2 feet. Compaction equipment shall be so operated that structures are not damaged nor overstressed during roU~ng

operations. If it is determined that the desired compaction of any fill is not secured by the minimum number of passes
specified, additional passes shall be made over the surface area of such designated portions. This procedure shall be
repeated until the desired compaction is obtained. TheCoritractorshallhave additionalroUing time certified at the time
of performance. Portions of the fill which are not accessible 'to the roller shaU be placed in 6.inch layers loose
measurement and compacted with power tampers to a degree equal to that obtained on. the other portions of the
compacted fill by rolling as specified. Dumping, spreading,sprinklihg, and compacting may be performed at the same
time at different points along a section' when there is sufficient area to permit these operations to proceed
simultaneously. When, in the prosecution of the work,' excavation precedes fill to such an extent that the materials
excavated cannot be placed directly in the embankment; such materials shall be stockpiled at approved locations
adjacent to the work until their use is authorized. No additional payment will be made for such stockpiling nor for the
reloading and hauling of this material' to itsfinalposition.
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9. MISCELLANEOUS FILL. Material from required excavation shall be placed in the miscellaneous fill areas
indicated on the drawings or otherwise directed. The fill shall be dumped and spread in horizontal layers not to exceed
12 inches in thickness. Compaction other than that obtained by the controlled movement of the hauling and spreading
equipment over the area will not be required.

10. BACKFILL.

10.1 General. No backfill or other load shall be placed on or against concrete surfaces before expiration of the
minimum period after placing the concrete as indicated below:

Walls and vertical faces 14 days

Conduit 14 days

Before passage of hauling and rolling equipment overthe top of the conduit or other structures will be permitted, the
depth of fill over the concrete shall be sufficient to permit such passage without inducing harmful stresses or vibrations
in the structure.

10.2 Placement. Backfill shall be plaqed in 6-inch layers and thoroughly compacted. Unless otherwise directed, the
placing and compaction of all backfill material and the control of its moisture content shall conform to the applicable
provisions specified hereinbefore. Rollers will not be permitted to operate within 2 feet of structure walls, conduit sides,
or conduit top. Within this restricted area, and other areas where rollers cannot be used, the material shall be compacted
by means of power tampers. Fill in back of walls shall be kept at approximately the same elevations as that of the
backfill, or stone on the opposite side of the wall until placement has reached the maximum elevation of the materials to
be placed on the toe of the wall. Drainage openings through walls shall be kept open at all times.

11. SLIDES. In the event of slides in any part of the embankment prior to final acceptance of the work the
Contractor shall remove material from the slide area, as directed, and shall rebuild such portion of the embankment. In
case iUs determined that the slide was caused through fault or negligence of the Contractor the removal and disposal of
material and the rebuilding of the embankment shall be performed without cost to the Government.

* * * * *
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SECTION 4A

CONCRETE CONSTRUCTION

Specifications, Tolerances and Other
Technical Requirements for Commercial
Weighing and Measuring Devices (4th
Edition, 1971 with Replacement Sheets
1972,1973, 1974, 1975)

Flat and Elongated Particles in
Coarse Aggregate

Specifications for Membrane-Forming
Compounds for Curing Concrete

Water for Use in Mixing or Curing Concrete

Rubber Waterstops

Polyvinylchloride Waterstop

Concrete Aggregate and Aggregate Sources,
and Selection of Material for Testing

Surface Moisture in Aggregate by Water
Displacement

Air-Entraining Admixture for Concrete
by the Pressure Method

Concrete Mixer Performance

Cement, Portland
Asphalt,Petroleum (Primer, Roofing,

and Waterproofing)
Cement, Bituminous, Plastic

Sealing Compound; Elastomeric Type, Multi
Component (for Calking, Sealing,
and Glazing in Building, and Other
Structures)

13. Construction Joint Treatment
14. Expansion, Contraction and

Vertical Construction Joints
15. Finishing
16. Curing and Protection
17. Forms and Formed Surfaces
18. Furnishing and Placing Steel Reinforcement
19. Formed Holes
20. Embedded Items
20A Grout Slurry Mix
21. Appearance
22. Contractor Quality Control
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CRD-C 400-63

CRD-C 513-74

CRD-C 572-74

CRD-C 300-72

CRD-C 119-53 Rev. June 1963

CRD-C 112-69

CRD-C 55-73

C~D-C 100-75

CRD-C 13-66

MMM'-G-650B Grout, Adhesive, Epoxy Resin,
Flexible, Filled

U. S. Army, Corps of Engineers, Handbook for Concrtlte and Cement (CRD)

1.3 National Bureau of Standards (NBS) Handbook
H44

1.2

1.1 Federal Specifications (Fed. Spec.)
SS-C-1960/3
SS-A-70IB

SS-C-153c

TT-s-00227E [COM-NBS]
& Am-3

1. Applicable Publications
2. Composition
3. Quality
4. Cement
5. Admixtures
6. Aggregates
7. Epoxy-Rtlsin Grout

7A Abrasive Aggregate
8. Water
9. Proportioningof Concrete

10. Batching and Mixing
11. ConveyiIig :
12. Placing

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto.

I.
I
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2. ..COMP(jSITI(jN~ Concrete:s1'lalkbe:cornposedofacementitious Ill'aterial; ,water, ·.fineandccoarse,agg!iegatesand
admixtures: The cementitious'materiaIs:sha1l'bei portland cement: Theadmi",tureshaU :be, anaitrentraining;agent,

3. QUALITY. The'concrete:irnmturesi.will1ie"designedbYtheiCont~acting.Officer;.·

4. CEMENT;

4.1 General. Cernent· shaUibe'furnished<in bulk' except; that cement·neG,essary for finishing,and'patching;:may!·be,
packaged.

4.2 PdrllaDdCernent: Portlandcement'shalbconformto Fed; Spec: SS~C-19'60/3,TYpelorH, LowalkalL

4,3 .High.Eatly"Sttength Pdtthtfidj, Cement.· Highrearly-strength portland cement shall conform. to .' Fed; Spec,
SS-C-196013; TypeIII,and;:sliall :be:used oniy' when specifically.· approved in writing; Concretemade:"with,such
cement shall be subject toalhpi>licableprovisions'ofthese specifications. .

• L. ,

Deformedand,PlainBiUetc Ste,tlIBarsfor'.,·
Concrete Reinforcement· '

.Reinforcing:SteelWelding,Code

AitContentof,Freshly',Mioced,'"
Concreteibythepressure,M~t1'lp,p'; •

TotatMe.istureContentof AggJ;~gateby Drying.

Preformed Sponge Rubber and Cork
Expansion Joint:FiUers·for·'
Concrete Paving;and Structural.ConStrllction

Wit.e,·ClothSievesforTesting.r:ProceduJies:,

Concrete;PlantiStandards·(FourthiRevision)·"·,

Surface ,Moisture in,Fine,,·Aggregate Ii'

Reac\y"Mixed,Collcrete

Materials/Finer than.No;<20Q.'( rt5"m)
SieveinMineralAggregatesj~~ Wa~hing '....

True;Specific·Gravity JorReffactory
Materialsny'Water,lmmersiq,n·

Sieve or Screen Analysis, of Fjne,and ,
Coarse Aggt:egates

Slump.ofPortland,Cement Concrete

Measuring Length ofDrillediConcrete
Cores

E 11-70

C 143"74'

C17449(R 1975)

C 136~71

C 566~67(R:197i)

DI752"67{R1973)

C I 35"66'(R1971)

C 231-75

A 615-75

C7Q..73

C94.;?4a

C I 17-69 (R1974)'

ACI318-71

1.4 AmericanCoriereteInstit1:lte(ACI) Standards
AC1315-74 .

1.6 ConctetePlal1tMariiUfacturersBttteau(CPMB)
Marcb"l; 1973

1.7 AmeticanWeldingJiSocietY(AWS) Standard.

DI2;1-75

Manual'of StandardPracticefor"
Detailing ReinforcedCollcret,e Structures'
(6th 'Edition; 2ndpdnting:;;AprJ 975)

Building·Code'RequirementsfCll,'
ReinforcedConcr,ete with,Commentary •
and 1975 Suppl, .

1.5 Ill'eticartSocietyfor,Testirtgand'Materials,(ASTM) Standards'
A 185-73 WetdedSteelWiteFabricforConcrete .

Reinforcement,
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4.4 Temperature of Cement. The temperature of the cement as delivered to storage at the site, shall not exceed
150 degrees F.

4.5 Test Requirements.

4.5.1 The Contractor shall arrange for the cement sampling, testingand reporting, and the cost thereof shall be
included in the appropriate bid item for cement. Cement shall be sampled and tested at the mill by the cement
manufacturer in accordance with the specifications. The manufacturer shall furnish a report of results of tests for
each lot of cement offered for use under this contract, shall identify the test report with the particular lot of
cement, and shall certify that the sampling and testing procedures conform with the requirements of the
specifications. No cement shall be used until notice of acceptance has been given by the Contracting Officer. All
cement will be subject to check testing from samples obtained at the mill, at transfer points, or at the project, as
scheduled by the Contracting Officer, and such sampling and testing will be by, or under the supervision of, the
Government and at its expense. Access shall be granted as required to inspect storage and to sample for check
testing. Cement not meeting specifications shall be promptly removed from the site of the work. Cement which has
not been used within six months after test will be retested at the expense of the Contractor when directed by the
Contracting Officer anl1 shall be rejected if the test results are not satisfactory.

4.6 Transportation of BUlk Cement. When bulk celnent is not unloaded from primary carriers directly into
weathertight hoppers at the batching plant, transportation from the railhead, mill, or intermediate storage to the
batching plant shall be accomplished inadequately designed weathertight trucks, conveyors, or other means which
will protect the cement completely from exposure to moisture.

4.7 Storage. Immediately upon receipt at the site of the work, cement shall be stored in a dry, weathertight and
properly ventilated structure. All storage facilities shall be subject to approval and shall be such as to permit easy
access for inspection and identification. Sufficient cement shall be in storage to complete any lift of concrete
started. In order that cement may not become unduly aged after delivery, the Contractor shall use any cement which
has been stored at the site for 60 days or more beforellsing cement of lesser age.

4.8 Separation of M:aterials. Separate facilities shall be provided for unloading, transporting, storage, and
handling each type of cement.

4.9 Source. The Con~actor shall notify the Contracting Officer of the source or sources from which the cement
will be obtained at least 60 days in advance of the time when concrete placing is expected to begin. If cement is to
be obtained from more than one mill, the notification shall state the estimated amount of cement to be obtained
from each mill and the proposed schedule of shipments.

5.. ADMIXTURES.

5.1 Air-entraining Admixtures.

5.1.1 General. The air entraining admixture shall conform to CRD-e 13 and shall consistently entrain the air
content in the specified ranges under field conditions. The air-entraining admixture shall be in a solution of suitable
viscosity for field use.

5.1.2 Tests. The Contractor shall notify the Contracting Officer of the source from which the admixture will be
obtained at least 60 days in advance of the item when concrete placing is expected to begin. The Contractor shall
provide satisfactory facilities for the ready procurement of adequate test samples. All sampling and testing of an
admixture will be by and at the expense of the Government. An air-entraining admixture which has been in storage
at the project site for longer than 6 months or which has been subjected to freezing will be retested at the expense of
the Contractor when directed by the Contracting Officer and shall be rejected if test results are not satisfactory.

6. AGGREGATES.

6.1 Composition. Fine aggregate shall consist of natural sand,manufactured sand, or a combination of natural
and manufactured sands. Coarse aggregate shall consist of gravel, crushed gravel, crushed stone, or a combination
thereof. . .

6.2 Sources and Evaluation Testing. Aggregates shall be produced from the sources listed in the SPECIAL
PROVISIONS or from another source when approved in accordance with the SPECIAL PROVISIONS and the
technical provisions herein. If the Contractor proposes to furnish aggregates from a source not listed, the
Government will make such tests and other investigations as necessary to determine whether or not aggregates
meeting the requirements of this project can be produced from the proposed source. The tests to which the
aggregate will be subjected may include specific gravity, absorption, Los Angeles abrasion, soundness in magnesium
sulfate, petrographic analyses, freezing and thawing in concrete, alkali-aggregate reaction, organic impurities, and any
other tests that are necessary to demonstrate that concrete of acceptable quality and cost can be produced from the
materials proposed. These tests will be conducted in accordance with the applicable Corps of Engineers methods of
those given in the Handbook forConcre'te and Cement. When the Contractor desires to use aggregates from a source
not listed suitable samples for quality evaluation consisting of not less than 300 pounds of each size coarse aggregate
and 200 pounds of fine aggregate shall be taken under the supervision of the Contracting Officer in accordance with
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4A4

6.5.1 Gradin~

6.5.1.1 Fine Aggregate. The grading and uniformity of the fine aggregate shall, conform to thefollowiQ.g
requirements as. deliveredto the mixers:

In',addition to the gradingJhnits shown above, the fine aggregate;.asdelivered.to.the;mixer shall;haveai finenl1ss
modulus "of. not less than 2.40" nor more, then 3.10. The grading)oHheJine.aggrega,teshaU,.alsobe cQntroUed.:soth¥1t
the fineness moduli of.atJea~t:four of any five consecutive test samples ofthe fineilggregilte as delivered to the
mixer Shall not vary more than 0.15 from the average fineness modulus of all.samples.takenduringthefi~t30 days
of concrete placement unless. otherwise. directed. The fineness' modulus. shalJ..bedetermined·b.y dividing by 100, the
sum' of ,the cumulativepercentagesretained. pnD.S. Standard Sieves Nos. 4, 8, 16, 30, 50 and ,100. At theoptionpf
the Contractor, fine aggregate may be separated .into two or more sizes.or. classific,ati<)fls, but the uniformity pf
grading of the separate sizes Shall be controlled so that they may be combined throughout the job. in fixed
proportionsestab.liShedduringthefirst 30 days of concrete placement.

6.5.1.2 Coarse Aggregate. Thegradingofthecoa.r~e aggregate wit}tintheseparated size. groups Shall conform to
.the following requirements asdeliveredto the mixer:

I
I
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Quantity

Percentagehy
Weight,.Passing

100
95·,lOO
80-90
55-75
30c60
l2'-30
2-10

Sieve DesiglllltIon, "U.S.
Standard',Square Mesh

3/8in, (9.5mlll)
No. 4(4.75mm)
No. 8'(2.36mm)
No. 16(hI8mm)
No. 30 (600um)
No. ·50(300 urn)
No; 100050um)

Material

1-1/2" maximum size coarse aggregate I ;200ppund.s
3/4" maxinliurnsize coarse'.agg$egate800po,und~
Fine Aggregate 1,000<pounds
Cement 500pound~

Air-Entraining.Admixture I quart

Mixture design studies will be made, by the Government. and.at. its expense; If concrete is to-be placed by pumping;
data· Shall'be submitted on ,pumping equipment and 'samples submitted .ShallbecapableofbeingproportionedtoJa
pumpable concrete mixture.

6;4' Acceptance Sampli.ng. and Testing. During con~truction;aggregate~wil1'.besampled,foraccePtancetestingas
delivered to the mixer to dete:nninecompliancewithspecification.provisions. The.Gon·tract~rshallprovideJa(iilitittS:
and labor' as may be necessaryfortherea.pypfocurement" ofrepresentativetest\samples; SamplesfrQmtheweigih
batcherwill ,be obtained when directed by the; Contracting. Officer (and. under'his\supervision;TheeGovernmentw111l
test, suehsamplesatits expense'.using,appropriate,CorpsofEngineersand.ASTM,test,methods. Tests of· aggregates ~t
various stages in the process and handling operationswilLbe; made at the discretion.0Hhe'ConttactingOf.fic,er.

6.5 Quality. Aggregates,.. as ,delivered to the;mixer, shall consist 0f clean; harch and :unco~fedp,at'ticles.Fines\~baill
be removed :from the coarse aggregate~by,adequate washing.Theaggregilteshall conforrn;1o the,foUQwmg;SPecitl¢
requirements. .

CR.D-C 100 and shall be delivered transportation prepaid to Division Laboratory, D" S., Army Engineer DivisioIli,
SciuthPacific; Sausalito, California" within 15 days after date oLno,tice to proceed.Samp!iJ)g::a.Q,d"s!Jippingof sampl~c
shall be at the Contractor's expense. A maximum of 30 days will berequiredtoconWleteevalUllJion oftl:J.~:
aggregates. .

63, Sample for Mixture Design Studies. At least, 45 days in advance .ofthetimewhen··pla(imgoLcori~rete i~;:

expected to .begin. samples of· representative materials proposed Jorthisp11Oject /shall,be'pelivered t1"an~portati.o~Li;

prepaid to' DivisiauLaboratory, U. S. Army Engineer.Division, South Pacific, Sausalito" Oalifornid>ythe,.GontXac;;tOf;
at·;hisexpense. Samples, of approved aggregates ,shall<be taken under thesuPcJ;Yision>ofthl;hContl'acting Qfficer,in;
accordance with CRDcC' 100 accompanied bY test reports indicating. conformancewith·grad!ng,requiremen~;
hereinafter ~ecified. Samples, of .materials ,other. thanaggl1egates "sha.llberepresentativeofi1:hoseproposedJor;,Hip'
project and shall' be submitted accompanied"·by manufacturer!stest •reports indicating"cornpliance with·applicabl¢;
specified requirements. Quantities ofmaterialuequired shall be..asJollows:
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10. BATCHING AND MIXING.

100
90-100
2045
0-5

LIBRARY
Percent by Weight Passing Individual Sieves

No.4 to· 3{4 In. to
3{4 In. 1-1{2 In.

100
90-100
20-45

0-10
0-5

Sieve Size
U.S. Standard
Square Mesh

2 in.
1-1{2 in.
I-in.
3j4 in.
3j8 in.
No.4

7. EPOXY-RESIN GROUT shall be a two-component material conforming to Fed. Spec. MMM-G-650, type I or II.
Type I shall be used when pavement, materials, or atmospheric temperature is 70 degrees F. or above. Type II shall
be used when pavement, material, or atmospheric temperature is below 70 degrees F. Epoxy-resin grout shall be
stored in a windowless and weatherproof, but ventilated, insulated, noncombustible structure with provision nearby
for conditioning the material to 70 to 85 degrees F. for a period of 48 hours prior to use. The ambient temperature
in the storage area shall at no time be higher thani 00 degrees F.

7A. ABRASIVE AGGREGATE shall consist of not less than 55 percent aluminum oxide or silicon-carbide abrasive
ceramically bonded together to form a homogenous material sufficiently porous to provide a good bond with
portland cement paste or shall be crushed, factory-graded emergy aggregate, cubical or polyhedral in form, consisting
of not less. than 45 percent aluminum oxide and not less than 25 percent ferric oxide. The aggregate shall not be
affected by freezing, moisture, or cleaning compounds. The aggregate shall be well graded in size from particles
retained on the No. 30 sieve to particles passing the NO.8 sieve designated by ASTM Ell.

8. WATER. Water for washing aggregates and for mixing and curing concrete shall be fresh and free from
injurious amounts of oil, acid, salt, alkali, organic matter, or other deleterious substances and shall comply with
CRD-C400.

9. PROPORTIONING OF CONCRETE.

6.5.2 Particle Shape. The shape of the particles in the fine aggregate and in the coarse aggregate shall be generally
spherical or cubical. The quantity of flat and elongated particles inthe separated size groups of coarse aggregate, as
defined and determined by CRD-Cl19, shall not exceed 25 percent in any size group.

6.6 Storage. Aggregates shall be stored in approved size groups adjacent to the batch plant in such manner as to
prevent the inclusion of-foreign materials in the concrete. Sufficient aggregate shall be maintained at the site at all
times to permit continuous placement and completion of any lift of concrete started.

6.7 Moisture Control. All fine aggregate and the smallest size group of the coarse aggregate shall remain in
free-draining storage at the site until a stable moisture content is obtained prior to use.

9.1 Control. The proportions of all material entering into the concrete shall be as directed. The proportions will
be changed as necessary. Adjustments shall be made to the batch weights' of cement and water as necessary to
maintain the water-cement ratio and the stipulated slump with approval of the Contracting Officer.

9.2 .Cement Content. The cement content of the concrete for the various parts of the structure will range from
an approximate minimum of 470 to an approximate maximum of 660 pounds per cubic yard. The cement content
of the concrete for lump sum items will be 560 pounds per cubic yard. The cement content of the lean mix concrete
and dental concrete will be 240 pounds per cubic yard.

9.3 Aggregate Content. The amount and maximum size of aggregate to be used in the various parts of the
structure shall be as directed. In general, the maximum size of coarse aggregate to be used in the various parts of the
work will be 1-lj2 inches.

9.4 Air Content. The air content by volume based on measurements made immediately after discharge from the
mixer shall be determined by ASTM C 231. The total calculat.ed air content of that portion containing no aggregate
particles that would be retained on a 2-inch square mesh sieve shall be 5.0 plus or minus 1.5 percent except that
when the maximum size coarse aggregate is 3j4 inch the air content shall be 6.0 plus or minus 1.5 percent.

9.5 Slump. For each portion of the work slump shall be stipulated by the Contracting Officer. The slump shall
not depart by more than l-lj2 inches from that stipulated.

10.2.1 Location. The batching plant may be located "on site" or "off-site".

10.1 Capacity. The Contractor shall provide a batching plant and concrete mixing equipment having a capacity
of at least 100 cubic yards per hour.

10.2 Batching Plant.
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10.2.2 Arrangement.. Separate bins orcompartmentssnaU be provi(i'edfor·fineaggregilte, for the·differentsli~s
.of coarse aggregate and for bulk cements when used. The compartm·eritssha!llbe·ofa'mplesize al1dsoconstruq~ed

that the materials will be maintained separated under all working condition'S. Aggregates may be weig!hed
cumUlatively inane weigh batcher On one scale. Bulk cement shall be weignedeit·hetona 'separate scal\l'or
cumulatively with theaggI'egate in a separate compartment attached to theaggregll'te weighing hopper. If cement ;is
weighed. on thesame·scale as the aggregates, the cement shall be weighed firstandaUhop~rs shaUbeemptyand!the
.scaleshall be in balance before the weighing is begun. Watermaybemeasurediby weight:orby volume. If measlfred
by weight it shall not be weighed cumulatively With any other ingredient. The plant shall be arranged soa$to
facilitate the inspection of all operations at all times. Suitable. facilities shall beipl'ovidedf'or readilyobtail'iing
representative' samples of aggregate from each of the bins or compartment for· testpur.pdSes. Deliveryofmatelliids
from the batching equipment shall·be within: the following limits of accuracy:

Wihen materials are. weighedcum'lllatively,each limit above llPp{ies to thetota'l weight in thebatcherafter the
material correspondingtto that limit has been 'batched.

ro.2.3 . Water Ba.tcherandDi$penser for Admixture... Equipmrent forbatclhing watet'l!Ind admixturesshallrbe
provide(iatthebatchingplantor included with the paving mixers 'or ttuckmixers'as reqwedfor thetypeofpl~nt
~~ .

10.2.3.1 Water Batchers. . Asuitablew8:terme~8tWi~'device shall be 'provided which wilr'becapableofmeasutiing
the mixing water Within the. specifiedreqlril'ements for each hatch. Themooha'nismford:elivering water to themiJfers
shall be such that leakage will not. occur when the valves ,are closed. The. filling ,and discharge valves for the waiter
batchershallbe so interlocked that the ,tlischarge valve cannot be opened before thefilHng valve is fully closed.

'l0. 2.3.2 pispenser. An. accUl'atemechamcaldevic.e .for .• measuring .. arid .dispensi'ngea'ch .admixture' shaUlsbe
provi(ied. Each device shall becapableofteady :adjustment .to'penfi1t "varying 't'hequal1tltybf ·admixturetpfbe
batched. Each dispenser•shall be inte.!'lockedwiththe.batchingianddisohatging(1pemtions of 'the water so,th&tJe~ch
admixture is separately batchedand 'discharged!aut'omatica1ilyina manner toobtainurtiformdistributionthrouglir£ut
the batch in the specified mixingperidd. When use< of tl'Uck mixers makes this requirement impracticable, t'he
admixture . dispensers shall be interlocked witihthe smd baitcher. AdmixtureswHlnot be combined priOFto
introductioninto water Or sand.

10.2.4 Scales. Adequate facilitiesshallbeprovided for the accurate measuremehtand control of eachofthe
materials entering each batch of concrete..The accuracy of .the weighi!llg'eq;uipme:nt sha'1lconf(1fffi to theapplicalble
requirements of NBS 44 for such equipment. TheConttact0rshal1provide sta'ndard test:weights andanyotlier
auxiliary equipment .required. forchecldng .theopel'atingperformance ofea'chsoaleorother measuangdevice.
Periodic tests shall be made ill the presence ofaGovernment inspector insuCh',am~nnerand,atsuchintervalusItJay
be directed. Upon completion of each check test and before further use, theContractorsha'llmakeslJ'ch
adjustments, repa.irsorreplacefuent8'asmay be required to securesatisfacti)rype:r'formance.Eachweighingunits!taU
incltidea visible springlessdial, whichsha,11indicate the scale load at all stages 'of thewei~hingoperation,·or shaH
include a beam scale With abearn balance indicator which will show the seale in balance at zero loadandatltnY
beam setting. The indicatorshallhaveanoveraItd under tl'avelequaltoat least 5% ofthe capacity of thebeam.1!':he
weighingeqwpmentshallbearrangedsothattheplantoperatorcltn'convementlyobsetveaU;dialsor indicators.

10;3 Concrete Mixers. Mixers may be .stationary drum or ve:rtica1"shaftmixers,tTuckmixers,orpa~ingmiJ{et~of
approved. design. The mixers shall have a rated capacity oLat least27 cubic feet ofmixed concrete, and shall notibe
charged in excess of the capacity recommended by the manufacturer. Mixers shall be capable of cornbining the
materials into· a uniform mixture and of discharging' this mixture without· segregation; Each stationary and.pavjng
mixer shall be provided with an acceptable devIce to lock thedischlirge mechanism until the required mixingtihIe
has elapsed. The mixers shall be operated 'at the drum or blade speed desi~nated bythe manufacturer on the
nameplate. The. mixing periods specified herein: are predicated on. proper control of the speed of rotation of the
mixer drum or mixillg blades and on proper introduction of the materials into the mixer. 'The mixingtimewilllbe
increased when such increase is necessary to secure the reqUired uniformity oftheconcrete,orwhentests of sam~les
of concrete taken from the first, middle and last portions of the mixer discharge exceed any of the following
uniformity requirements when tested in accordance with the provisions of CRD·C 55. When authorized, the mixing
time may be reducedto the minimum time required to meet all the folloWing requirements:
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11. CONVEYING.

11.1 General. Concrete shall be conveyed from mixer to forms as rapidly as practicable, by methods which will
prevent segregation or loss of ingredients. Any concrete transferred from one conveying device to another shall be
passed through a hopper which is conical in shape and shall not be dropped vertically more than 5 feet except where
suitable equipment is provided to prevent segregation and where specifically authorized. Methods and equipment for
handling and depositing the concrete in the form shall be subject to the approval of the Contracting Officer.
Telephonic or. other satisfactory means of rapid communication between the mixing plant and the forms in which
concrete is being placed shall be provided and made available for use by the inspectors in the mixing plant and
forms.

91.5

90.5

98.5

82.5

Variability Index, Min.+Test

Water content of mortar, %by weight

Coarse aggregatecontent9f~oncr~te, %by weight

Unit weight of air-free mortar, l6/ft3

Cement content of dried mortar, % by weight

+ Variability Index = Smallest Value x 100
Largest Value

Uniformity tests will be made by the Government at its expense as frequently as necessary to determine that the
mixing time in use on the project is adequate. When the Contractor proposes to reduce the mixing time, three
uniformity tests at reduced mixing time will be made by the Government at the Contractor's expense to determine
whether the reduced mixing time meets the requirements of these specifications. Excessive overmixing requiring
additions of water will not be permitted. The mixers shall be maintained in satisfactory operating condition, and
mixer drums shall be kept free of hardened concrete. Mixer blades shall be replaced when worn down more than 10
percent of their depth. Should any mixer at any time produce unsatisfactory results, its use shall be promptly
discontinued until it is repaired. Suitable facilities shall be provided for obtaining representative samples of concrete
for uniformity tests. All necessary platforms, tools, and equipment for obtaining samples shall be furnished by the
Contractor.

10.3.1 Stationary Mixers. If nO uniformity test data are available, the mixing time for each batch after all solid
materials are in the mixer,provided that all of the mixing water is introduced before one-fourth of the mixing time
has elapsed, shall be one minute for mixers having a capacity of one cubic yard; for mixers of larger capacities, the
mixing time shall be increased 15 seconds for each additional cubic yard or fraction thereof of concrete mixed.
When a stationary mixer is used for partial mixing of the concrete (shrink mixed) the mixing time in the stationary
mixer may be reduced to the minimum necessary to intermingle the ingredients (about 30 seconds).

10.3.2 Truck Mixers. Truck mixers shall conform to the requirements of ASTM C 94, including requirements for
uniformity of concrete. When a truck mixer is used either for complete mixing (transit-mixed) or to finish the partial
mixing done in a stationary mixer, in the absence of uniformity test data, each batch or concrete shall be mixed not
less than 70 nor more than 100 revolutions of the drum at the rate of rotation designated by the manufacturer of
the equipment as mixing speed and at the capacity designated in ASTM C 94. If the batch is at least 1/2 cubic yard
less than the rated capacity, in the abs~nce of uniformity test data, the number of revolutions at mixing speed may
be reduced to not less than 50. Any additional mixing shall be done at the speed designated by the manufacturer of
the equipment as agitating speed. Each truck shall be equipped with two counters from which it shall be possible to
determine the number of revolutions at mixing speed and the number of revolutions at agitating speed.

10.3.3 Paving Mixers. Paving mixers shall be used at the site of the work. For paving use, paving mixers shall be
equipped with boom and bottom-dump bucket to handle the concrete from the mixer to the form. The bucket shall
be of adequate size to handle the complete batch of concrete mixed, and the boom shall be of sufficient length to
permit discharge of the concrete into its final position in the form. Paving mixers may be either single compartment
drum or multiple compartment drum type. A sled or box of suitable size shall be attached to the mixer under the
bucket so as to catch any spillage of concrete that may occur when the mixer is discharging concrete into the
bucket. For use other than paving, the boom is not required; the mixer may discharge directly into the bucket to be
used for final placement. Multiple compartment drum paving mixers shall be properly synchronized, and the mixing
time shall be determined by including the time required to transfer the concrete between compartments of the
drum. If no uniformity ·test data are available, the mixing time for each batch, after all solid materials are in the
mixer drum, provided that all the mixing water is introduced, before one-fourth of the mixing time has elapsed, shall
be 1 minute for mixers having a capacity of 1 cubic yard; for mixers of larger capacities, the minimum mixing times
shill be increased 15 seconds for each additional cubic yard or fraction thereof of concrete mixed. Vehicles used in
transporting materials from the batching plant to the mixers shall have bodies or compartments of adequate capacity
to carry the materials and to deliver each batch, separated and intact, to the mixer. Except as otherwise approved by
the Contracting Officer, loose cement shall be transported from the batching plant to the mixers in separate boxes or
compartments which shall be equipped with wind-proof and rain-proof covers.
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11.2 Buckets. Bottom-dump buckets shall have a capacity notexcee4ing 2 cubic yards.andshaUconformtothe
following requirements. The interior hopper slope. shall be not less than SO degrees from the horizontal, thtf,
minimum dimension of the clear gate opening shall be at least Stimes the maxirnum size aggregate or 12 inches;
whichever is greater; and the area of the gate opening shall be not less than one square.Joot. The. maximunl
diJIlension shall not be greater than twice the minimum dimension. The bucket gatesshaUbeessentially grout tigh~ .
when closed and may be manually, pneumatically or hydraulically operated. The design. of the/bucket shall providtl>
meaI)s for positive regulation of the amount and rate of deposit of concrete in each dumping"pQsition.

11.3 Trucks. Truck mixers or agitators used for transporting centra1,.mixedconcrete,shallconform to· the','
applicable requirements of ASTM C 94. Non-agitating equipment may be used for transporting centraL mixed:':
concrete over a smooth road when the hauling time is less than 1S minutes.

11.4 Chutes. When concrete can be placed directly from a truck mixer, agitator or non-agiltating equipment the:
chutes attached to this equipment maybe used. Separate chutes and other similareq.uipment~wilLnotbe permitted"
for conveying concrete except when specifically approved.

11.S Belt Conveyors. Belt conveyors may', be used when approved. Such conveyors shall be desigJ:ledanch
operated to assure a uniform flow of concrete from mixer to final place ofdeposit without se~gatipnofingr.edieJ:lt$'
or loss ·of mortar and shall have a speed of travel in excess of 500. feet per minute and be,provided,withpositiv~~
means for preventing segregation of the concrete at the transfer points and the point ofplacing."

11.6 Pump Placement~ .Concrete may be conveyed by positive displacement pump whenapproved. The pumping,
equipment shall be piston or squeeze pressure type. The pipeline shall be rigi4steel pipe or heavy: duty flexible hose~
The diameter ·of the pipe shall be at least three times the nominal maximum size coarse aggregate in:theconcretlt>
mixture to be pumped. The maximum size coarse aggregate will not.be reduced to accomm0date the. pumps. The:
distance to be pumped shall not exceed limits recommended by the ,pump manufacturer.:: The. concrete shallbti::
supplied to the concrete'i>ump continuously. When pumping. is completed, concrete remaining in the pipeline shan>
be ejected without contamination of concrete in place. After each operation, equipment shalLbe thoroughlycleilned!,
and flushing water shall be wasted outsi4e of the forms.

12. PLACING.

12.1 General. Concrete shall. be worked. into the· corners and angles of the (orms and around all, reinforcement
and embedded '. items without permitting the material to segregate.P1acing:the concretesha!l; So far as practicable. b~
done, by bottom dump buckets conforming to requirements of paragraph: BUCKETS.Concrete.shall be deposited a$
close as possible to its final position. in the forms and in so depositing there shall be no verticaLdrop gr.eater· than,S
feet except where suitable equipment is provided' to prevent segregation. and where specifically· authorized!.
Depositing of the concrete. shall be so regulated that it may be effectively compactedin.horizoJ:ltaL lay.ers
approximately 1 ...1/2 feet in thickness with a minimum oflateral movement. Not more than four cubic yards maybe
deposited in one pile for compaction in open,' .
unrestricted areas in the forms. In restricted areas such as around
embedded items deposit of less than 4 cubic yards in one pile will be required in most Jocations to insure that th¢
concrete will be thoroughly and properly compacted. The amount deposited ineachlocation.shall pe thatwhichcaJil
be readily and thoroughly compacted. The surfaces of construction joints shalLbekeptcontinuously wet forthefiI:st
twelve hours during the twenty-four hour period prior to placing concrete; Free water shall be removed prior to
placement of mortar and additionaL concrete. All concrete placing equipment and methods shalLbesubjectt0
approval. Concrete placement will not be permitted when,in the opinion of theContractingOffic.er, weather
conditions prevent proper placement and consolidation.

12.2 . Time Interval Between Mixing. and· Placing. Concrete. mixed in stationary mixers and· transported by
non-agitating equipment shallbe placed within thirty minutes after it has been mixed, unless othe.rwiseauthorized;;
When concrete is truck mixed or when a truck mixer or agitator. is used for transporting concrete mixed by
stationary mixers, the concrete shall be delivered to the site of the· work and discharge shall be completed within
1-1/2 hours after introduction of the cement to the aggregate exceptth~twhen thetempera~ure of the concrete
exceeds 85 degrees F the time shall be reduced to 4S minutes; The concrete shall. be placed, within 15 minutes.after
it has been discharged~ .

12.3 Placing Temperatures.

12.3.1 Cold Weather. Concrete shall have a temperature ofnot more than 60degreesF. and not less than 40
degrees F. when measured 20 minutes after mixing. Heating of the mixing water and/or aggregate will not be
permitted until the temperature oUhe concrete has decreased to 45 degrees F, ~llmethodsandequipmentshall be
subject to approval.

,12.3.2 Hot Weather. When local weatherrecords show ma~nwm daily temperature is likely to exceed 90 degrees
F., the following precautions shall be taken in placing, curing,and protecting the concrete. The farms and subgrade,
horizontal or sloped, shall be sprinkled with water. immediately before placing. the concrete. The· concrete shall·be
placed at the coolest temperature practicable, and in no case shall the temperature of the concrete when deposited ill
the forms or on the subgrade exceed 90 degrees F. Control of the temperature of the concrete shall be by water
spraying, or sprinkling of the coarse aggregate stockpiles and/or by placing water lines and water storage tanks below
the ground surface. Refrigeration of aggregates and water or addition of ice to the water may be used. Methods will
be approved in writing by the Contracting Officer.
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12.4 Concrete on Earth Foundations. Earth foundations upon which concrete is to be placed shall be clean, damp,
and free from frost, ice,and standing or running water. Prior to placing concrete the earth foundation shall have
been satisfactorily compacted in accordance with the provisions of Section: FILLS AND SUBGRADE
PREPARATION.

12.5 Lift in Concrete. The depth of concrete placed meach lift will be as shown on the drawings or specified
herein. All concrete shall be deposited in approximately horizontal layers about 1-1/2 feet in thickness unless
otherwise specifically authorized or directed. The placement shall be carried on at such a rate that the formation of
cold joints will be prevented. Slabs (including starter walls) shall be placed in one lift unless otherwise authorized or
directed. Other lifts shall terminate at such levels as will conform to architectural details.

12.6 Concrete on Rock Foundations. Rock surfaces upon which concrete is to be placed shall be clean, free from
oil, standing or running water, ice, mud, drummy rock, coating, debris and loose, semi detached or unsound
fragments. Faults or seams shall be cleaned to an approved depth and to firm rock on the sides. Immediately before
concrete is placed, all rock surfaces shall be cleaned thoroughly by the use of high velocity air jets. All devices
necessary to produce a foundation free of running or standing water shall be installed by the Contractor and securely
fastened in place so as to prevent their being jarred loose by concrete placement. All rock surfaces shall be kept
continuously wet for at least 24 hours immediately prior to placing concrete thereon.

12.7 Vibration of Concrete. Concrete shall be consolidated by mechanical vibrating equipment. Except where
otherwise approved or directed, internal vibrators shall be used. Surface vibrators will not be used. Handspading may
be required if necessary with internal vibration along formed surfaces permanently exposed to view. Where
specifically approved or directed, form virbrators shall be used to supplement internal vibration. The vibrators
selected for use shall have adequate air pressure available for air vibrators, and voltage for electric vibrators. An
adequate number of vibrators shall be on band to meet placing requirements, and spare vibrators shall be available to
maintain production in the event of a breakdown. The head diameter, frequency (measured immersed), and average
amplitude (measured in air) of the vibrators shall conform to the following requirements:

Head Diameter Frequency Average Amplitudet
Application (Inch) VPM (Inch)

Thin walls 1-1/4 - 2-1/2 9000 -13500 0.02

Structural
(3 inch slump
or greater) 2 - 3-1/2 8000 -12000 0.025

Mass and Structural
(less than 3 inch
slump) 3-6 7000 - 10500 0.03

Mass concrete 5-7 5500 - 8500 0.04

t The average amplitude of the vibrator shall be the average of two measurements, one taken near the tip and
another taken near the back end of the head.

In lio case shall vibrators be used to transport concrete within the forms. Vibration shall be systematic, with
emphasis on closely spaced insertions. The duration shall be that necessary to produce good consolidation.

12.8 Placing Concrete Through Reinforcement. In placing concrete through reinforcement, care shall be taken
that no segregation of the coarse aggregate occurs.

13. CONSTRUCTION JOINT TREATMENT.

13.1 General. As a fift is completed, the top surface shall be immediately and carefully protected from any
condition that will damage the concrete.

13.2 Cleaning. Unformed concrete surfaces to which concrete is to be bonded shall be prepared for receiving the
next lift by cleaning with either wet sandblasting, high pressure water jet, or air-water cutting; however, approved
wet sandblasting equipment shall be provided. If the surface of a lift is congested with reinforcing steel, is relatively
inaccessible, or, if for any other reason it is considered undesirable to disturb the surface of a lift before it has
hardened, surface cutting by means of air-water jets will not be permitted and the use of wet sandblasting or high
pressure water jet will be required.

13.2.1 Air-Water Cutting. Air-water cutting of a construction joint shall be performed at the proper time and
only on horizontal construction joints. The surface shall be cut with an air-water jet to remove all laitance and to
expose clean, sound aggregate, but not so as to undercut the edges of the larger particles of aggregate. The air
pressure used in the jet shall be 100 psi plus or minus 10 psi and the water pressure shall be just sufficient to bring
the water into effective influence of the air pressure. After cutting, the surface shall be washed and rinsed as long as
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ther,eisanytraceof cloudiness. of the,wash water; ThesurJlj,ceshaUagaInbewashedJust.prip.l',tol?lacing<:theu.
succeediilglift. Where necessaIY to remeve accumUlated laitltn~, coatings,.staiJ:ls, deb:Fis,and,othe:J1fOI:l>ignmaterial, ..
wetsantlblasting will be required asJhe'lastoper,atiOll b.efore placing,thenextJift. .

13.2.2 High-Pressure Water Jet. A stream,of water.undefa pressure of not less than3n00::pskmay,.i>e use.dJor
cleanlngf·Hts· use shall be delayed until the concrete is sufficientlyhard.sothl/ot. only·.thesurface,skin,or mortards
removed'anq there is no ·.und¢Ttutting·of COai"seaggJ.'egate particles.- Wherethe,cleaniil.g .OCcl.!'TS:;mQre thantWO. days·. '.
prior to' placing the next lift. or where the: workjtdheareasubsequentto thecleaningc.:alJ;~s"dirtior debris·tobe;
deposited on. the. surface, the surfac.:esh~,beclean~dagai!Jasthe last. operation.priolieto lll~ci1:l8:the: nexUift.. 'If the
waterjetiis incapable of a satisfac.:toryc1eanipg·, the surface shaUbe cleaned.bywetsandblast.i:ng;iJ .

13.2.3WetSandhlasting.. Whenempley.ed intheprepar:ation·of .. c.:onstmctionJointsiwet,sandblas.tingshall: be .•
perforn1.Cti as the '. final· operation ·c.:ompletedbefore placing., and ·noLmQre,than.two,,(}a,Yf·prior to.placing;Jheis
followiil:g lift 'The operation shall .be continl1ed until. all accumullj,tedJaitance. c.:oating&".stainsFdebrisj and.·other;; .
foreign ..1'paterialsare removed:) The .sutiface.of·, the .concrete Shall 'then be "washed Jhro:ol1gW,y to. remoye alLloose;
materiak'The surface sh~agai:noe waslW:djustprior to placingJhe:succeeding.lift;: .

13.2.4 ..•.Waste Disposa).. Themetilod:.uSec..l'in·disposingof waste water .employed.in. ~lltting"washW.g'Jandrinsin.got·,
concre~; sUllfaces· shall be such, that the waste wateT does not stain,<discolor; or affect .expo.sec:!asutifacesof the:,
structures, or damage4he enVi1'0:nment.9fthe pr9jectarea.'Methods;9f disposabshll$.be subjecttoapp.roval.

14. EXPANSION, CONl'RAGTIONANUVERTICALCONSTRUCTIONJQINTS;

14.1.9:eneraL Joint 10catiQns, andi,·det.lliis. not shownQndhe,drawings,tshlj,U,beas.appt'oo!ed.,ordirected.
Constrttction j oi:ntsshalLbe· proviM!linthe.. invextslab,.,of·op.en channeland\.sideslop.eswhene;vereonCl'ete pouring,:i:s
stopped'for '.periodexceeding'45: minvtes.ExceptJor"doweledj'9ints; .in ,no,c.:ase.sh3U.any'fixed,$tal,,¢mbeddeddn.
concrete~ be,continuous throughanexP~:nsi9norcontTac.:tionjoint.

14;2 . Expansion and Contrac.:t.iondoint Fillers. ExpaMi9n andcol):tractionjoip.tfillers,.;shall,be inst3Ued.' using,,'
material·of. the tYPe an,d quality specified hereinafter.

14.2.1 ASPhaltic Pai:ntconfprmj,r),g toFe~k Spec,SS";A~7.01 shll-Uoeapplj,edto .concl'ete'slirfaees,Oybrushing'i·at
thelocationsshown,onthedra'Wingsr' .

14.2.2 Troweled· Bituminous·.J.oint ..'Ma,terialsha).l.,be,asbes.tos·fiber-ed·:bituminous;cement.conf'm;m:lngftoFed;Spec.
SS-C-153, Type! andlihaJ.l.be tr9wel.ed,inpll!.ceatleast 24:hourspri0f' to.placing'a4ja:centlc.:l:!Ucrete:., •...

14.2.3 Preformed.Expanllion·Joint:FillershaJlconfwrn,to .ASTMD·1752, TYPe I; The· fillet shall.be'securelYhehf'··
in·· position duringc.:oncl1eting operations, .Adjacentsectipns:of .filler shaU, be Jittedtigh:tlytogeth,e,r to prevent..
entrance of concrete into the expansion space. .

14.2.4 Joint Sealer shall c9nform t9Fed; ,Sp,e.c. TT"S·227, Type·! for, horizontal joints and•.Type,11 for verticaL,'
joints, class A or J~ as applicable.

14.2.5 Expansion Joints with JOirit·Sealet. Prernol@d·exp~msiQn,-Jo~nt fr.l1~rstripsshaUJ:),'e·instaned~~ theipr9per .
level below· the· .finished,. slab .with a slightlY taperedjdressed..and..oiled •. w09dstriptempOlilli'i.lYi..secured, t9thetop
thereof to forma grpovenot lesstha~>oneinchdeep. The .wood strip shall be remoyedrafterthe; concrete' has.set.
The. groove,. when surface dIY, sha1l:be•.cleaned of foreign,matter, 100s~particle(l,aml[jcon<:r,ete·prQtrusiol'lsrthen.
filledl\.ppr9ximately flush.with joint sealer, so as tobeslightlyconclj,ve afterdrying;'i

14.3 Waterstops. Waterstops:of, ruoJ)!U .orofpolyvinylchlo.rid'l!(PVC) shaUbe.install'edin;oints,as.;s-ho:\VDontihe.··
drawin~.or· as othenvise.directed. ·...Th.e loca.t~on, dimensions, and;method-of,InstaUation,:shalhbe'.asshowruon,thei,"
drawings. In: order to .eliminate Jaul'ty'installati9n thatmay,resuitinjoint leak-age;partic.ulaTvicar&sh3U;be·.taken·to·,
see· that the' waterstops .:arecorrectlypos-it-i-oned during, installation. AU.:wacte.rstops :shaU••bedns'ta).ledso:as.tQforma,
continU9U$ watertight. diaplwagm in each joint. AdequateprQvi.siQll shallbemade.tosup,port,and,c.:ompIetely protect:
the waterstopsduTing the·progl'essofthe:worke.The ContractorAihaU teplace.pf;repajr,athiscexp.ense, any. waterstops;.
puncturedior otherwisedaJIlaget!,··before.,.finalacceptlj,nceof.the;;work!;Maximl.!'m,densityand.imp.ervlousnessof·the:·
concrete shall be .insureliby thO;l'9ughr'workingof the concrete inthevic.:iniiy.ofalbwatersto.ps. ,Suitable guards shall
be' provided to protect exposed pr9jecting.,edgeS an.d·endsofpartiaUyembedded·'wat~rstopsJromm echani~aldamage:; ..
when. concrete placement has beendis.continued.

14.3.1 Type. of. Material. Waterstopll\mayberubbercomposediofnatura1ru.b'ber~ a sJJitabk, synthetic rub,beror:a:
bllmd of natural.andsJJitable synthetic rubber or .of Polyvinylch!or4delRu,bber·wa!erstopsshaU.confo.rm .;tothe;
requirements of CRD·C 513. Polyvinylch!o:ridewaterstopsshallconform to the:requirementsofCRD..C572:
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14.3.2 Splices. All joints in the waterstop shall be spliced together to form a continuous watertight diaphragm in
each joint. All splices shall be neat with the ends of the joined materials in true alignment. A temporary shop and
bench shall be provided at the site of the installation, and in every possible instance splices shall be made on the
bench in the shop. All intersection splices shall be prefabricated at the manufacturer's plant or on the bench in the
field shop. A miter box guide and portaplepow~r saws~all be provided and used to cut the ends to be joined to
insure good alignment and contact between joined surfaces. The continuity of the characteristic members of the
cross sections of the waterstop design shall be maintained across the splice.

14.3.2.1 Rubber. Splices in rubber waterstops shall be vulcanized in accordance with the manufacturer's
recommendations.

14.3.2.2 Polyvinylchloride (PVC). Splices in PVC waterStOPS shall be made byheat sealing the adjacent surfaces
in accordance with the manufacturer's recommendations. A thermostatically controlled electric source of heat shall
be used to make all splices. The correct temperature at which splices should be made will differ with the material
concerned but should be sufficient to melt but not char the plastic. After splicing, a remolding iron with ribs and
corrugations to match the pattern of the waterstop shlilbe used to reform the ribs at the splice.

14.3.3 Testing. The Contractor shall submit samples of waterstops and samples of job-made and factory-made
splices of waterstops for inspection and testing in accordance with CRD-C 513 and 572. The testing of the samples
of waterstop and splices shall be performed by and at the'. expense of the Government. If a sample fails to meet the
specificationsreqirirements the waterstopor splicing method will be rejected and new samples shall be submitted for
inspection and testing. The cost of retesting will be deducted from payments due the Contractor at the rate of
$425.00 per waterstop sample retested and $250.00 per splice sample retested.

14.3.3.1 Samples of Waterstop Material. Each sample shall be a piece not less than 12 inches long cut from each
200 feet of finished waterstop fll1'nished.Samples of waterstop furnished for inspection and testing shall include not
less than a total of four lineal feet of each size and type furnished in each shipment to the job site. Each sample shall
be identified to indicate the manufacturer, size, type of material, and quantity of material and shipment sample
represents.

14.3.3.2 Samples of Job-Made and Factory-Made Splices. As a condition of approval of the proposed method of
splicing the Contractor shall make 3 test splices in the presence of the Contracting Officer of the finished waterstops
of each size and type of waterstop to be spliced in the factory and at the job site using the proposed method of
splicing foi inspection and testing. The sample splices shall be made using straight run pieces with the splice located
at the mid-length of the sample and finished as required for the installed waterstop. The total length of each spliced
sample shall be not less than 12 inches long. In addition to the foregoing test splices at least one test splice of each
size and type, using the approved method, shall be furnished for inspection and testing for every 50 splices made in
the factory and for every ten splices made at the job site.

15. FINISHING.

15.1 Formed Surfaces Except Woodgrain Finish. Immediately after removal of forms, all ridges or lips shall be
removed and undesirable local bulging on the surfaces, to' be permanently exposed shall be remedied. Excessive
rubbing of formed surfaces will not be permitted except as specified hereinafter for smooth finish. Voids and holes
left by the removal of tie rods in all permanently exposed surfaces and surfaces to be exposed to water shall be
reamed and completely filled with dry-patching mortar (preshrunk) mixed in the proportions directed. The cement
ulled in the mortar for all surfaces permanently exposed to view shall be a blend of portland cement and white
portland cement properly proportioned so that the final color of the cured mortar will be the same as the color of
the surrounding concrete. The sand shall pass a No. 16 sieve. Defective concrete shall be repaired by cutting out the
unsatisfactory material and placing new concrete which shall be secured with keys, dovetails or anchors. Concrete
for patching shall be drier than the usual mixture and shall be thoroughly tamped into place. No patching will be
done when either the concrete or ambient temperature is below 50 degrees F.

15.1.1 Smooth Finish. After the above operations have been completed, smooth finish shall be given to exterior
concrete surfaces of the Intake Structure that are to be exposed to view. Smooth finish shall consist in thoroughly
wetting and then brushcoating the surfaces with cement grout composed by volume of one part Portland cement to
not more than 2 parts fine aggregate passing the No. 30 mesh sieve and mixed with water to the consistency of thick
paint. White Portland cement shall be used for all or part of the cement, proportioned as determined by trial mixes,
so that the final color of grout, when dry, will be approximately the same as the color of the surrounding concrete.
Grout shall be cork- or wood-floated to fill all pits, air bubbles, and surface holes. Excess grout shall be scraped off
with a trowel and the surface rubbed with burlap to remove any visible grout film. The grout shall be kept damp by
means of fog spray during the setting period. The finish of any area shall be completed in the same day and the
limits of a finished area shall be made at natural breaks in the finished surface.

15.1.2 Woodgrain Finish. Surface shall be left with the texture imparted by the forms except defective surfaces
shall be repaired. The finish shall be applied to conform to the details indicated by use of approved textured form
liners. Liner panels shall be secured in the forms by cementing or stapling, but not by methods which will permit
impressions of nail heads, screw heads, washers or the like to be imparted to the surface of the concrete. Edges of
textured panels shall be sealed to each other to prevent grout leakage. The sealant used shall be non-staining to the
surface.
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16.1 General. A.ll· con~rl!te shall.be cureElifor the..• period of timegivenhelow·correspon,ding:t.Q .the ..ce:menting
materia1s~El in tbeconcrete.

15.~,3 ,NonsUp .Abrasiv~ ~gregate; Eini$hsb.anb.~:giventQ CQncretestllirt:l'eads.;1'heconcret~ s.\llt1l\ beseree.dedand ..
floated to the reqlliredfin~level'· witbnocQ&l's~Fl\l$t~gatevisible •. Abrasive,~~atesh:lJll~,unifQ1lnly;sprinlded .
over the·' floated surfaces.ala·rate ofnot: lesS't:l).~n.lI':kpqund'p,eJ"Stlll.iJlie,foot.l'he'surflic,e$b.lJIlklii.e-,st.ee1-trowel¢d.fo.a
s.mooth, eyen £i_ that .isuniformintex~e·andappeaJ1aJ:li(le,a1ld,free·'fJ"Q1Uible.mishes.inc~Udjng;il'owe}'marks..
Immediately after .curipg, cement "~at~gorJ,aitanpe,;l?overing;tbeabl'a$'~;a~,egateshaIl'beremoved,bY,steel .'
brushing, rubbingwithanabras-ivest0<ne;-orsandb:lastingtoexM~tlt;e;alltasive partiCles,. . . .

16. CURiING ·AND'PROTEeTION.

The Contl1aCtor .sIWlhIlVeall'eq1;1,iPJ;nent .lleededfor ade.quate curing, andpro'teliltiotl 01" tbeiconcreteon ,hand and
ready to, iJtst.allbefol'eact'llll1 concrete ~~ementbe$ins.1'l1e curUlg,mediumand'rn'efhod:,Ol'tbei,C0<nibination of
mediums Il:o.d methOds; llsed,sba.ll bell!"li;o;v~dinw·riting;<l'be,CU1'ing'-m.edi\l~'hsll/.l.llheiap,pl1iedi'~Qast:Qpxe'Ventloss,·of
moisturefrQnl the concrete•.'. COncrete '.$l.Ii~,' be protected from ,the. damaging: eff'eetsi of riM for 12be.W's,flo,wing
water for 14 days and direct ra.ys,oHhesun for 3 daYs. An concrete. shall beadeqWl:telYiilrot~edifromdamage., No
fiJ;e or eX-\iJes~ve heat l!haU bep,elmittednear'ori,ndit'ect c<:>ntact. witb cO'ncrejre at any tillle, FormedopemngS
through the·concrete shall 1>e closed:~il.ig the entiJ;e construction period. .

16..2 Motst C!,u;illg.. Concrete ·Shall~ril.0isi,cUl,'edby.maiJItai;nUlg, al1s:ul'fac~$;co~un\iteWII:1,(nQtperiQdical1y)wet
for tile d;)l1'ation of the eptifecurin8',period'. ,Water fOE <l1J:rlnig· 'sba.llcQlinply.·wi'th,theil'eq:u.il'eruents of:.paragra,ph:,
WATER ff· water is used which stains ol'discQlors.concretes\U'faoeswhi'C.bare,tO!:b0' permanently exposed, they shan
be cleaned: as requited inplP'a'8fapb:A~Pf,ARANCE.·WhereformsQfto'ng:ue~a~rOQ,¥:e;orsl1iplap.g.heatlUngareleft
~. place during curing,.· t.hesh~tbi'ng;shal1J'Je- kept wet a,t,a1Ititnes; .Horiz<:>ll1Jll'lsurfaces.$h~'beqtU'e!:lbyponding,hy
covering wi~ha.minimumunifol'ill thickneSS of 2· inches cQ'lltinuousl'Ysaturated,sa.nd';or by'c.QVeri'llgwithsatul1ated
non"staininghurlap or cotton matS. . .

16.3 Membrane C\umg~Concl,'ete maybe cUfed with anappre.ved CuAngcompQ.und in Jieuof moist curing.
Membrane curing will not bepelmitte4 olj:s-urfaces tQ.¥~\le a srno'Qthfinisb~iona.nysurface~ tq"wb;icnconcreteis to
be bonded, cut"off, walls, floor an<;t.roofsla,bs, surfaces to reI;eiveaflo01'hati.l1tlJl,el,',. and surfaces to· FeceiveJoint
materials.
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3 days:

7' days

14 days,

TypeiUI,or,tlilmt·cement

,Type I portland. cement

. Ty.pellpotiland,cement

15:2 Unformed Surfaces. . Tbe ambientte-mPerature of. spaces adjacent to,suJJfaces"being·fitii:~hedshall;benotJless..
than·$O deyeesF. 'Alltmformedsu,rfa~s'pi •COnCf~.e 'tl1a't· a.re'IWt·.tobecovered.byadditional't:oncreteor'backfill;
shal\, have a wood float, finish,. j;Jtll:essa stee~tiowel fini$4i&sp!ccified" a,nd'st!:;dll::oetlVe 40 el'evaticm,asshp;wnin
draw:j,pg. S.urfaces ·,~o· receive.' aMit:ionat concrete·orbaekfiUshaU·bebroU8ht·.·tothe ,ele,vation·sb~wn.on,the,drBcwings
by·· ~l'eedingalHt left· true. llnd,regmar... Surface~·.toreceive.awood fioat ··'finishshall···be.scr,eed~.(lattd.$1o;l>ted·.with
strampteligesJobnJ1;gthe surface' t.othe,requiredJini&lJ.leve1··with.llocoars~:raggJ1ega~evj$ible.Nocem~J'I;toi'mortar .
shall;be added to thesurfaGe durirJ,.gthe 'finishmg'oP~liJtion~ Floating may be performed ,by,~~ofhand·.or, power .'
drive~ eq.uJpme~t.' The· cc>cn9rete, .w.b!le:still· gl'eenbut sufficient1Y,nar~elledto!bearamlu~~s"weigbt'wit;houtdeep'i
il11P.JiiJ.1t, shall be woO'd~floated to' atI:Ueeven pl;line.A stee1tl'0<welfinish"shall beappliedt&·t;hesurfacesspecified·,
her~iyafter. .

E:x:t~~or .surfac:es .sl1~ll'be slope:(i fOf'draina~eunlessothel'Wi~;shown ontlleo'drawings as,d~~ed; .Joints,shalhhe· ,'.
care:fu1ly· maliewith.a jointingt0<ol.'filleiJinisftr$U1'face-shallbe'protecte.d\ifrQ'lllstainSol'abrasi~lils;',Surfaces Qr.'edges ,~
1ikely~, to be injured 'duringtheic.0<n$t.ruc:tion~eeriodshall·beprotected·ffQm.dMnage._

15"~:.1 . Concrete· Flooralld 'RQ'of$1ab~iI}isJ:t~. Theambient'lemperature ofspa~es',beU1gki(j,llished,shaillbe'>ntlt
1ess.tlJ,an· 50 degrees F. •Finished floor;alld-·f90fs!alJ.; surfaces;~}be.tme'Plll'$s~a~eswi1\h;np;devia.i0n,in;excess
of !l~' inch when tested··WitJi· a ·lO,Joots:tf~~eqge;SudaC0'sh!tllibeep.jtchexHo'drains,;TJW-d~goHinish-surfaces.

witll,Pi1! lllatel'i;ds Of additions ofwat~ to. con¢:tete sutfac~,witlnotbe'Pel'mitt'edJTMco~e;fordloor and'Toof
sla~,shall;be.screededand.f1oated;wiih stra.i~te4gesto· :<surface tothe,t~uired,fin:i§Jt~level·withnoicoarse •. ·
agg!i!}gate visible. The ce.wete, whilestiU >greenllul s ..' yha1idene,ei toll~ar'a'lllan's';W,'eigbt'without :€leC'j),.
impJiiyt, shall 'be wood~f1~edto.a tme;.e:ven;plane; Aflerthe'S.ur-facemQist;Q1;e;has;~pp~r~d,<tl1e'surfa~es.shallbe' ..
tro~e.le4 .tei thereq,1liIted ;ij."ishwitbno ,cQ.al'se~~fegate,vis-ible.E'1l)o{s.W'~aceshall'be::$tee1..t:f~weled ,to asm.OQth,
eve~,dense .finish 'free' fr<>,m blernishesilIeRJdillg'trl).Welmlilfks.·'Roof; surfaCe$,s.halLb:e;l~glttJY$~l,t{oweledandleft
free-9fridges and. other proj~ctions. . .'

15,€i2 PQwer"Mae~ne Finish (Option). ·In;lie:\l. of ha;;il<:l,finishi~,ll'n,app:rQved,powel',fiJlis-Wiqg;rnacWneirna.y,be .. ;'.
used.: in ~corliancewith the ·:dir~ct.ionsoftliernaQhinem8:llufapt'!1:r~f.Tb0"PJ"..epa$atiQlli,of~nCfetesurtacesfor ..•.
finisbing' b:Y machine shall ingeneralbeas;hereinbefore·r~~ir~dfor.hand·fimshiJ1;g;Finis-hAdsur,faces'.sballbefree of-'
mac1:i.ine marks, rid~s;or othel'blein~h.
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16.3.1 The curing compound shall be a pigmented type conforming to CRD-C 300.

16.3.2 The Contractor shall notify the Contracting Officer of the source from Which the curing compound will be
obtained at least 45 days in advance of the time which concrete placing is expected to begin. The Contractor shall
provide satisfactory facilities for ready procurement of adequate test samples. The sampling and testing will be by
and at the expense of the Government.

16.3.3 The curing compound shall be applied to formed surfaces immediately after the forms are removed and
prior to any patching or other surface treatment except the cleaning of loose sand, mortar, and debris from the
surface. The surfaces shall be thoroughly moistened with water and the curing compound applied as soon as free
water disappears. The curing cOmpound shall be applied to unformed surfaces as soon as free water has disappeared.
The curing compound shall be applied by approved power spraying equipment with an overlapping coverage that will
give a two-coat application ata coverage of not more than 400 square feet per gallon for each coat. The application
of curing compound by hand-operated pressure sprayers will be permitted only on odd widths or shapes of slabs, and
on concrete surfaces exposed by the removal of forms. When application is made by hand-operated sprayers, the
second coat shall be applied in a direction approximately at right angles to the direction of the first coat. The
compound shall form a uniform, continuous, cohesive film that will not check, crack, or peel, and that will be free
from pinholes and other discontinuities. If pinholes, abrasions, or other discontinuities exist, an additional coat shall
be applied to the affected areas within 30 minutes. Concrete surfaces which have been subjected to rainfall within 3
hours after curing compound has been applied shall be adequately protected for the duration of the entire curing
period from pedestrian and vehicular traffic and from any other cause which will disrupt the continuity of the curing
membrane. .

16.4 Cold Weather. The air and forms in contact·with concrete sections have a minimum dimension less than 12
inches shall be maintained at a temperature above 50 degrees F for at least the first 3 days and at a temperature
above 32 degrees F for the remainder of the specified curing period. The air and forms in contact with concrete in
more massive sections shall be maintained at a temperature above 40 degrees F for at least the first 3 days and at a
temperature above 32 degrees F for the remainder of the specified curing period. In addition, during the period of
protection and protection removal, the air temperature adjacent to the concrete surfaces shall be controlled so that
concrete near the surface will not be subjected to a temperature differential of more than 25 degrees F as
determined by observation of ambient and concrete temperatures indicated by suitable thermometers furnished by
the Government as required and installed adjacent to the concrete surface and 2 inches inside the surface of the
concrete. The installation of the thermometers shall be made by the Contractor at such locations as may be directed.
Curing compounds shall not be used on concrete surfaces which are maintained at curing temperature by use of free
steam.

17. FORMS AND FORMED SURFACES.

17.1 General. Forms shall be mortartight and shall be structurally adequate, propertly aligned and adequately
supported to produce concrete surfaces meeting the surface requirements specified below under "Surface Finish
Requirements" and conforming to the positions shown on the drawings within the tolerance specified below under
"Construction Tolerances". That portion of the form in contact with the concrete shall not be a material which
interferes with the setting of the concrete. Where forms for continuous surfaces are placed in successive units, care
shall be taken to fit the forms over the completed surface so as to obtain accurate alignment of the surface and to
prevent leakage of mortar. Responsibility for their adequacy shall rest with the Contractor; however, the type.
shape, size, quality, and strength of all materials of which the forms are made shall be submitted for review. Bolts
and rods used for internal ties shall be so arranged, that when the forms are removed, metal will be not less than
2 inches from any concrete surface. Wire ties will not be permitted where the concrete surface will be exposed to
weathering and where discoloration will be objectionable. All forms shall be so constructed that they can be
removed without damaging the concrete. All exposed joints, edges, and external corners shall be chamfered and
dummy chamfers and false joints shall be used to provide a neat and uniform appearance, unless otherwise directed
or indicated on the drawings. Chamfered joints shall not be permitted where earth or rockfill is placed in contact
with concrete surfaces. Chamfered joints shall be terminated a sufficient distance outside the limits of the earth or
rock fill so that the ends of the joints will be clearly visible.

17.2 Surface Finish Requirements. The class of finish required for the various surfaces of the structures shall be
as hereinafter specified. Allowable irregularities are designed "abrupt" and "gradual" for purposed of providing
tolerances. Offsets resulting from displaced, misplaced or mismatched forms, or sheathing, or by loose knots in
sheathing, or other similar form defects, shall be considered "abrupt" irregularities. Irregularities resulting from
warping, unplaneness and similar uniform variations from planeness, or true curvature, shall be considered "gradual"
irregularities. "Gradual" irregularities will be checked for conformance with the prescribed tolerances by means of
5-foot templates composed of a straight edge for plane surfaces, or a "shaped" template for curved or warped
surfaces. Where concrete surfaces are to be permanently exposed to view, joints in form panels shall be arranged to
provide a pleasing appearance. The requirements for the classes of finish and for the types of form materials
permitted for each class shall be as indicated below. '

Class"A" Finish. This class of finish shall apply to the exterior walls of the intake structure, retaining wall, and
recorder house. The sheathing shall be composed of well-matched, tight fitting tongue and groove lumber, plywood.
or concrete form board. If necessary, the sheathing shall be sanded to remove imperfections and to provide a form
surf'1ce which will produce a concrete surface meeting the following tolerances: "Abrupt" irregularities shall not
exceed 1/8-inch. "Gradual" irregularities shall not exceed 1/4-inch in 5 feet determined in the specified manner.
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Class "U" Finish. This class of finish shall apply to the interior wlJ1l,& of the intakestlluctU1!eaOO all formed .surfaces
of concrete that will be permanently exposed to view. The sheathing shalt be composed' to tongue and groove
lum1f)~f, shiplap, plywood; concrete form' board, or steel. Steel lining on wood sheathing Will not beper~tted.The
sheat~ipgshalIprovide'a surface which. will produ;ce a concrete surface meeting the follo,-¥ing tolerances: "Abrupt">
irregtllarillies shall not exceed 1/4-inch and "gradual" irregulanties shaU not exceed If'2;-incb in S feet determined in
the s,~ecinedmanner. .

crasSo~'C" Finish. This cl~ss of fuush shall apply to all forme.d suda:'1es of the conduit ip1eti()l' aJld all formed water
pas~s.e surfaces of the intlilc.e structure and outlet works. The sheathing may: be. of eit~ tong1J;~iUld gI:oove lumber,
plyW0;9d'./i:oncrete form board, laminated (two course). wood sneatbill8',eij'steef. Wood she!J;~b~ngfor curved.or'
waq~e.ti surfaces. shall be COlUPosed of splines. of. lumber wlrich can be beAt totbe requifed shape y<ithout splitting' or.
craclditgto form a smoothpgnt form. Where necessary, laminated fQTms slJ:all be sanded t<l in.e~~ requiJ::ed to~rance'
in Stl,1I(ace irregulatiriesan~ ~o obtain the required slJape. The' sheathing sh~ provide a, Sl;u,face Which will pIaduce a
conct.ete surface meeting the: foUowing. tolerances: "Abrupt" itregula:rities shall ,not e.lt.cel/i'd.l/4-~cb fOI, irregularities,
par~l1el to the direction of flow of water Qr IIB"inch for irregula:rities. not paraltel to the direc1!~nofflow of water.
4<Grll,itual" irregularities shaliJi not exceed 1f4-inch in S feet mellsured in: the specified manner.

Cla~ "Un Finish. This clasS' of finish shalhpply ~o all formed surfactls o~ cont:rete upon 01" ~~~st.wbich conclet~"
sto~ veneer or earth will be placed. The sheathing may be of wood, Of, steel•.OJlllaybe st~l b.ned. "Gradual'
andf9f "abrupt" irregularit_ shall not exc~d Hnch.

Cla~ "F". Finish. This c.~s of finish shallapply to the permanent pr9.iect sign. It shall be obtained by use of:
text~ed form liners conf~ing. t.o· the details sbown on the·<trawings,. Tht)Se liners may be of formed. plastic. sheet,
woo4, sheet metal or othet'apJ»:0ved material.'

17.3. . COnstruction Toler3lJ1ces. Variation in alignment, grade and d:ilnenslons of the ~uctures from the
estaIWsbed alignment,gradtt and dimensions shown on the drawings shall be witlrin the to:ler~.ces specified in the
folloWing tables. .' ,
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(6) Footings:

TABLE I

CONSTRUCTION TOLERANCES FOR INTAKE STRUCTURE, RETAINING WALL,
ENERGY DISSIPATOR, RECORPERHOUSE, AND OVERLOOK STRUCTURE

Variation in steps:

.1/4 inch

.3/8 inch

.3/4 inch

.1/4 inch

.1/2 inch

.1/4 inch

.1/2 inch

.1/4 inch
· . 1 inch

· .1/8 inch
· .1/4 inch

· 1/16 inch
· .1/8 inch

5 percent of

.1/4 inch

.1/2 inch

Riser .
Thread

Riser .
Thread

Minus .
specified thickness

2 percent of the footing width
in the direction of misplacement
but not more than . . . 2 inches

In any bay or 20 feet maximum
In 40 feet or more .

In 10 feet .
In any ~ay or 20 feet maximum
In 40 feet or more .

In any bay or 20 feet maximum
In 40 feet or more .

In 10 ft .
but not more than

Minus . . . . . . . . . . . . . . . . 1/2 inch
. Plus . . . . . . . . . . . . . . . . . 2 inches

...•.................... 1 inch

Minus.
Plus ..

. 1/4 inch
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In a single step

In two consecutive steps

Misplacement of eccentricity

Variation of dimensions in plan

In floors, ceilings, beam
soffits, and in arises

In the lines and surfaces
of columns, piers, walls
and in arises

b.

a.

c. Reduction in thickness

b.

a.

Variation in cross-sectional
dimensions of columns and
beams and in the thickness
of slabs and walls

Variation of the linear
building linesfrom
established position in
plan and related position
of columns, walls, and partitions

Variationin the sizes and
locations of sleeves, floor
openings, and wall openings

b. For exposed lintels, sUs
and other conspicuouslines

a.

b.

Variation from the plumb:

For exposed corner columns,
control-joint grooves, and
other conspicuous lines

Variation from the level or
from the grades indicated
on the drawings:

a.

(7)

(5)

(3)

(2)

(1)

(4)

I.

I
I

I
I
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I
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AU structures:
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. '." .. .'.'. ..' '.. . ~. . . ..' ,", ." .-". ..

F'xec>fJQw,cllQtdts . ... . ...•• . . ,.t>'
I-Jiglt..,:velG~ty:,C,!):P~; . . . . . . . . .l/~

,C~u.its ... '..... ; .m~us,2"JI2cp~
orl/4,Utch"w!iicb:ever;isr,greate.r ,'.
'CG~~ts, .. "',' . " . ", APJ,us'S~perce~wr
1/2'in¢h;w.b;ic~y;er1:,..ea\ter

.............. ~ .. 114incb

.',•• e, • ,~"_.-, .• ,,,. ",. :. ~ .<,." .t'lZ.Jnch

......... ;1'i.l1l.~h.
"JnJbllriedi;~PJl$tr.u~onand
bJ:l1kh.ead:faees . ... .. .• ... ~2;i:it)_S

,Mmus, . .. . ., ...., . ..'J~~:in¢b
PillS •..••••.•••••.... ,Jl2oinen

fntOfeet ............•. ;JI4:~¢h.
In;3:Oi~t()rllJ.!,>1'.e .. " ... . . .112in¢h
In:_i¢d~.ast~iQJ).,
tw.icecthe,"bovea~s

'Minus
Plus .

InlOif~ '" .•.•... ',' .. ·~.lt~,,incb
'In20fe.et 314·jn~h
ln4Pifeet',()f.'mefe , .li'tl4,~hes

.lnburiedc(:l;l:l'stru-ctipn,twice

.the,above;amOiUlts
,Ber'water:t;.gb,tj()intssee f$)J,~loW

,Minus .....>.i. • • • •• • • • HI'2Jncb
l'lus ....•............ .2in¢b.ti

2 percent "offQo:ting/W,i.dth
in the!ilirecti0n;QfmisplaceJ'n:~t,
but ,not 'p!91',ethan . . ...,. ... .2d,nche!l

5perc~t ofMlecifie;d:tbickne.ss

4.\-16

'Variatio~l>inthi~kness,
at,any point

'D~par:ture;fromestablished

•alignment ioJ"frOm establisAA4eg~",(je

V-ariaHons•of:(lim'eflsi0ns'·t(xind-ividtlal
structure"f.eatllI,eg;:f~m~Sb¢d

TABE'£lJl

BO,~'fRUcrION,TOI.4~iJ\N,C:ES'FOltAl~L"OTHE~:~:N(3R,.:em:\:S~~«~;URE:$

Varia.tion'.ofthe:eon:struc~Pli#ear
:outline ffome~$,k.e,(j;P9Siti~ili,nplan . . . . . .. • .. . .Lm.e:h

111>twr4~l:tJ¢Q:nst11Uclioil,a:nd'
bulkll¢3d'(~es. . •. ,. ... .~2iip,Ghes

.V3,f<iationfromtbelev:elQXftonltbe
~ades indicat¢d ·on tbe'!ilra'wingin
sillibs, heams;s'Ofiits;\lh1tels,siUs,
twice the borizontaHo.intigroove!J,and
vis'iib1earises

,Variationfrom the:plu'ln'b,: ;fr{)lt1tb~
spec.i.fi.ed'batter,orfro;m:tbecurve4'
.surfacesefall"str,uct_,esiin¢1udiJ,lg
tbelines:an!ilsurfaces;ofcolumns."walls,

, piers,buttresses,
vertical j'Ointgmoves;and'ivisible
arises

b.

TA:BLE,':II

,'CON'S$RUCTIONTOL:5R1AlN,G!S:'rB0R{!,ONJlU1T: ,",' , :":,.'.' "- ,', , .' ',' :". ',:.: ";",', -, ',,'

b.

a.

·b.eMil:iplacement1(>hcoen.tricity

,a.

c. Reductionintbickiness

,a~Variation ofdimflnsion'Ul.plan

(3) Variation in ,cfiOssse¢tjOJJllldilllensions
of .c0Ilim'n!J,.::peinn~;'b!U..t~re$se$i.piers,
andsimilarmemlle.rs, ' ,

'Variation in tinethicj(;nessofsla.bs.,
walls, andsimilarme.b.ers, .

(4) "FO!'>tfflgsforcolU11l'Jl$, ,piers;iwalls,buttre$Ses,
W similar members:

(2)

(3)

:0)
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TABLE III (Continued)

When conditions on the work are such as to justify the requirement, forms will be required to remain in place for
longer periods.

.. 1/8 inch

.. 1/4 inch

.. 1/16 inch

... 1/8 inch

72 hrs

144 hrs

24 hrs

48 hrs

Concrete with
Type lor II

Portland Cement

Riser .
Tread

Riser .
Tread

Conduit roofs

Conduit in open cut

Walls (lifts 15 ft. and under)

Walls (lifts over 15 ft.)

In two consecutive stepsb.

Variation in steps:

a. In a single step

(5) Sills, sidewalls against which
miter gates are mounted,
piers against which radial
gates are mounted, and similar
watertight joints:
Variation from the plumb and level. not greater

than a rate
of 1/8 inch in 10 feet

(6) Variation in the sizes and
locations of sleeves, floor
openings, and wall openings. ... . . . . . . . . . . . . . . . .1/4 inch

17.4 Coating. Forms for exposed or painted surfaces shall be coated with form oil or form-i"e1ease agent before
the form or reinforcement is placed in final position. The coating shall be a commercial formulation of satisfactory
and proven performance that will not bond with stain or adversely affect concrete surfaces, and will not impair
subsequent treatment of concrete surfaces depending upon bond or adhesion nor impede the wetting of surfaces to
be cured with water or curing compounds. The coating shall be used as recommended in the manufacturer's printed
or written instructions. Forms for unexposed surfaces may be wet with water in lieu of coating immediately before
placing concrete, except that in cold weather with probable freezing temperatures coating shall be mandatory.
Surplus coating on form surfaces and coating on reinforcing steel and construction joints shall be removed before
placing concrete.

17.5 Removal. Forms shall not be removed without approval, and all removal shall be accomplished in a manner
which will prevent injury to the concrete. Forms shall not be removed before the expiration of the minimum time
indicated below, except as otherwide directed or specifically authorized.

18. FURNISHING AND PLACING STEEL REINFORCEMENT.

18.1 General. The Contractor shall furnish, cut, bend and place all steel reinforcement including rods, fabric and
structural shapes as indicated on the drawings or otherwise required. At the time of concrete placement, all
reinforcement shall be free from loose flaky rust, scale (except tight mill scale), mud, oil, grease or other coating that
might reduce the bond with the concrete. Unless otherwise indicated herein or on the drawings or approved by the
Contracting Officer, furnishing and placing or reinforcement shan be in accordance with ACI 315 or ACI 318. Unless
specifically indicated on the drawings arc-welding of crossing bars, ties, stirrups, spirals or any other reinforcement
will not be permitted.

18.2 Shop Drawings. The Contractor shall prepare and submit for approval of the Contracting Officer complete
shop drawings in accordance with these requirements and requirements given elsewhere in these specifications. The
shop drawings shall include details of the bending and placing schedule of the steel reinforcement together with bar
schedules indicating the quantity, size, dimensions, total length, unit weight, and total weight of the various bars
req,uired. Details of bar supports including types, sizes, and placing tables and sequence shall be submitted for
approval.

(7)
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18.3 Quality. The steel reinforcementshll1l b~G:rade,404¢formedbillet steel ;bilrs conforming to tl;i~
requirements of ASTM'A615,;including'j:hejollowin~exceptions:

18.6 Welding Reinforcement. Welding of steel reinforcement wUl be permitted> onlywbere indicate40n tlile
draWings or otherWise directed. Welding shall beperJ:'or,med in a<:loordance>",ith AWS S~3nd.ardD12.1,

-
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Maximum Pillmete.n,,

3.-1t2bal',4~meteI!s,
~', bar dia,m~t~rs

5 ,bar diameters

1/4"

3/8"

1/8"

1/8"

3/8"

3/8"

MAX, VARIATJON

1/2;'

1"

6"

3"

4"

2"

3/4"

1-1/2"

MINIMUM COVER

BarSizeNo.

3,4, and 5
6,7,and8
9, 10; and 11 (Grade 40)

TABLE IV

TOLERANCES FORRElNFORC1N&:StFEe'L<20VER

(1) Tension testspecinlens will be the fulLsectiollof the baf asroUedfor a11sizes;

(2) The bend test requirements shaUbe based upon 180 degree bends oHull, si2;eblj.u,(carllU~{ldesofstt\,eL .,'Fltk:'
bend diameters for bend testsshalLbe. as iJldicatedin the following table and shllllbIHDt\asme<l 011 the.in$lf.le,oHbJ
bars. ' ' ,

Welded steel sire fabric shall conform to the reqUirements of ASTMA 18$. Th¢ CQ;ntt'aqto:r;willfur~sh;r¢sWtsof a&!
tension and bend,testsperforme.

18.4 ,Hooks'and Bends. Steel reinforcementmay be mill orfieldbent• .AUbarsShlillbebent qoldunle${)therw~
authorized.d; No bars .partially. embedded incQncrete shall ,be field;bentt;mlesS!l illdiQated on the $a~ng$:,<U'
otherwise authorized; All hooks or bends shan be in accordance with AC1318. .

18.5 Placing Reinforcement.

18.5.1 ,General. St~~,'reinforcementshallbeaccuratelY lQcat¢din. the fOf!nsWithiI) tbe¥$pecifiedtolerllnces 'ami
adequately supported to prevent'displacement during concrete plapement. '

18.5.2 "Supports. Wire bllfsupports shall confQrmtoACI3I$. Wireti~shllltbe l~~ge orh¢a¥ierblaqk.
annealed wire, and shall have ends pointing aWay from' the' form.Jlar S9PPOftsfor"fo)'Ille(t'surfllces;exposeqtQ~eWor
to· be,' painted shall.be plastic protected; 'staitil~sssteel OrPli6CjlStC<.)l}ol'ett>.l\nitli. ~eo3s:t C9ncrete bal' SUJi)PQfts.lIhll!U
b~ wedge-shaped, not larger than 3-1/2 x3··J /2 inches and of tliick.hessequalto,thatindicated' for,concretecoy;r
with, an embedded hooked toe wire for anchorllge;,If .formed surface is expQsed to view fhthPreeast Concrete blj.r
support shall, be the' same texture and color as the' finished surface. .

18..5.3 ' '., Spacing of. Bars.' ,,' The bllts,shall·' be ,spaced as' ~dicated,()n'the'.' 4liawings'or ,asqtheJiwi$d,irecte(i. Tile
spacing between adjacent bars and the distancebetween'lay~rsmay,npt vafY from the indj,oated positili!ll,by, m()l[e
than one bar diameter nor more·than one inch. .

18.5.4 Concrete Protection f()rReinforcement. The minimum cOncl'etecover to main reinforcement shall be as
indicated On the" drawings. 'Themmimum' cover may" not vary more than the ma,ximumvariati()J} indicate<t in Tab1~'
II with all permissible variations increasing the minimum cover requiredwith'noreduction ofmJ,ni'lllum cov¢r
permitted.



I

--
I

I
I

..
I

I
I
I~

I

I

18.7 Splicing. All splices in reinforcement shall be as shown on the drawings. Bars maybe spliced at alternate or
additional locations at no additional cost to the Government,. subject to the approval of the Contracting Officer.
Except as provided herein, all splicing shall be in accordance with ACI 318.

18.7.1 Lapped Splices. Lapped splices shall be used only for bars smaller than size No. 14. Bar laps may be
placed in contact and securely tied or may be separated sufficiently to permit the embedment of the entire surface
of each bar in concrete, but shall not be spaced transversely farther aprt than one-fifth the required length of lap nor
6 inches. Lengths of laps for bars or welded wire fabric shall conform to the requirements of ACI 318, except when
otherwise shown on the drawings.

19. FORDED HOLES shall be formed as approved. Forms shall be removable. The formed holes shall be sealed to
prevent the intrusion of concrete during concrete placement. Fence post holes shall conform to the requirements of'
the section: FENCING.

20. EMBEDDED ITEMS. Before placing concrete, careshall.be taken to determine that all embedded items are
firmly and securely fastened in place as indicated on the drawings, or required. Embedded items shall be free of oil
and other foreign matter such as loose coatings of rust, paint, and scale. The embedding of wood in concrete will be
permitted only when specifically authorized or directed. Any air or water lines or other materials embedded in
structures, as authorized construction expedients shall conform to the above requirements and upon completion of
their use shall be backfilled with concrete or mortar as directed.

20.1 Anchorage Items. Slots for anchoring masonry to concrete and mortar shall be of standard manufacture and
of types required to engage with the anchors to be provided 'and installed therein under other sections of these
specifications, and shall be subject to approval. Slots shall be dovetail-type, of not lighter than no. 24 gage
zinc-coated steel, with filler that prevents concrete or water from entering and that can be easily removed or
punctured for installing anchors. Dovetail slots shall be installed vertically in the concrete spaced not over 2 feet
apart for anchoring stone facing. Adequate slots shall be provided for at:lchoring members at openings.

20A. GROUT SLURRY MIX. Grout slurry shall be composed of cement, sand and water mixed in the
proportions as directed. The estimated proportions may vary between one part of cement by volume to a minimum
of 3 parts sand by volume to a maximum of 6 parts sand by volume and water to produce a satisfactory mixture
consistent with placing requirements for foundation surface treatment as determined by the Contracting Officer.
Fine aggregate shall conform to the requirements specified here,inbefore for concrete.

21. APPEARANCE. Surfaces which are to be permanently exposed shall be cleaned if stained or otherwise
discolored, by a method which does not harm the concrete and which is approved by the Contracting Officer;

22. CONTRACTOR QUALITY CONTROL.

22.1 General. The Contractor shall perform the inspection and tests described in paragraph, "Inspection Details
and Frequency of Testing" and based upon the results of these inspectiop.s and tests he shall take the action required
in paragraph, "Action Required". Reports shall be submitted as required in paragraphs, "Action Required" and
"Reports".

22.2 Inspection Details and Frequency of Testing.

22.2.-l Fine Aggregate.

22.2.1.1 Grading. Once during each shift when the concrete plant is operating, there shall be one sieve analysis
and fineness modulus determination in accordance with ASTM C 136 and C 135, respectively, for the fine aggregate
or for each fine aggregate, if it is batched in more than one size or classificatio.n. The location at which samples are
taken may. be selected by the Contractor as the most advantageous for control. However, the Contractor is
responsible for delivering fine aggregate to the mixer within specification limits. After the first 30 days of concrete
placement the results shall be recorded on a sheet on which is also shown the specification limits applicable to the
project.

22.2.1.2 Fineness Modulus Control Chart. Results for fineness modulus shall be grouped in sets of three
consecutive tests and the average and range of each group plotted on a control chart. The upper and lower control
limits for average shall be drawn 0.10 units above and below the target fineness modulus, and the upper control limit
for range shall be 0.28.

22.2.1.3 Moisture Content. There shall be when in the opinion of the Contracting Officer the electric moisture
meter is not operating satisfactorily at least two pairs of tests for moisture content in accordance with either ASTM
C 70, C 566, or CRD-C-112 during each 8-hour period of mixing plant operation. The time for the tests shall be
selected randomly within the 8-hour period. An additional test shall be made whenever the slump is shown to be out
of control or excessive variation in workability is reported by the placing foreman. When the electric moisture meter
is operating satisfactorilY, at least two direct measurements of moisture content shall be made per week to check the
calibration of the meter. Variability within a one-hour or 8-hour period may be determined by meter readings.

22.2.2 Coarse Aggregate.
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22.2.2.1 Grading. At least once during< each shift in Whichconctetepta.ntisoperatmg thetesl'lll11be asieye
analYsis in accordance. with. ASTM .C 136 for each size of coarSe aggliegate. The1ocatiouat ""hieh sampl~s.a'l'~t~eif,
may be selected .by the Contractor as the most advantageous forproducticrn con:troLH6we~et,flte· Conf1'actorfs.'
rt<l>ponsible for delivering the aggregate to the mixer within specification limits.. A testteC!Jtdof'Slfnrpl!S ofa:ggtegate
t~dc:en at the same locations shall show the results of the current test as well as tIle average results of the' 5rii'0St
re~ent tests including the current test. The Contractor may adopt limits for control coarsert~an the sp'ecfficath,Ji
limits for samples taken other than at the batchplantbinsto allow for degradatrondutmghanl:lling..

~~~.~2shi:t.°;t;:. f;~t~~~sec~ti~e:tr::Jt:ti~~~r:~:c:=:tsii~·.~;:':Z:;e~~::~i~ee:;~~~lt~:itl~~;:f~~~:
frequency of testi,ngshall be increased to that specified fot fine aggregate.

22.2.2.3 Particle Shape. .When, in the opinion of the C~ntractingOfftcer,aptobl~meltStsiJi COnnection Wita
aggregate particle shape; tests shall be made in accordancewithCRD-C 119. Testingfreq'UetifeYshltllbenotless·tnatil
one per day.

2~;;;~:on~te;:~1~~:~~::~~si~e~a~~~v:ests~::3 :t~~:::~~c::~::c~o;:f:~ief~~~r1.\~&~~:~:~:~::
shall be not less than one'per day.

22.2.3 Deleted.

22.2A Batch~Plant Control. When the conctete plant is operatin~ the measuttlmefitOf)'itilconst~t\lent·m~tetiatli
uiCluding cement, each size of aggregate, water and admiXtures shall be contiIlub\lslyc0i1ttolled~ The. ~~regat¢
weights and amount of added water to compensate for free moisture in the'aggregatesshaU:beadJl.istedasnecesSl1'iY;~

TIle amount. of air-entraining agent shall be adjusted to. corttrol air content withinspecified llliiits. ArePOI'tshlUl1ie
prepared indicating type and source of cement used, amount and source· of admixtutesuseti, aggregate ~()urce, th~
required aggregate and water weights percubic yard, amount of water as free moisture'irreiich size of aggregate;aIidl
the batched aggregate and. water weights per cubic yard for each class of concrete hatched d'llring'plant operation.

22.2.5 Concrete.

22.2.5.1 Air Content. Atleast two testsforair conterttshallbe made onrarid~mlYSelected1iateh.esofeach'~lask
of concrefe during each 8"hour period of concrete., produ,ction. Additional testsshallb~made wlie:nexcessiv'~
variation in workability is reported by the placing foreman or government fu.spe~tor.Tests. shall' be' made~
accordance'with ASTM,C 231..The average·of each'set oftwotestsshalll;eplottedona,c()!lttol chlirt·onWliichth!l
average is set at 5,0 percent and the upper and lower control limits at 6.0 and 4~O ~ercent respectively .• The range
shall be plotted on a control chart on' which the upper cortttollimit is 2.0 percent. Forc()ncretehtiving a'maximuti,l
aggregate size of 3/4 inch, the average shall be set at 6.0 percent and the ·lowet and upper conttollimits at 5.0 ana
,7.0 percent respectively. .

22.2.5.2 Slump; Atleast two slump tests shall be made on randomly ~elected batches of each'e1ass ()fcortctete
during each 8-hourperiod. of concrete production in accordance with ASTJ.lc 14j..1tiditionaltests~~allbtrlll.ad~
when excessive variation in workability is· reported by the placing foreman or g()Vei1lhtehtirtSpectori.The average o~

each set of two tests shall be plotted on a control chart on which the averageis thatstipulatedbyt~eContracting
Officer and the upper and lower limits are set 1.0 inch above and below the average. The range shall be plotted on it
control chart on which the upper control limit is 2.0 inches.

22,2.6 Preparation for Placing. Foundation or constructionJoints, forms and,embedded items shall beinspeete~
in sufficient time prior to each concrete placement by the Contractorinorderto certify to the Coritrll'cting.Officer it
is ready to receive concrete. The results .ofeach inspection shall be reported iIi Writing. .

22.2.7 Placing. The placing foreman shall supervise all placing operations, sha.lldetetmmethat tnecortectcla$
of concrete or grout is placed in each location as directed by the Contracting Officerand shall be iesponsiblefor
measuring and recording concrete temperatures, ambient temperature, weather conditions, time of placemen~,

yardage placed, and method of placement.

22.2.8 Curing.

22.2.8.1 Moist Curing; At least once each shift.aninspections1lallbe made of all areas subjecttb moiSt curing.
The surface moisture condition shall be noted and recorded.

22.2.8.2 Curing Compound; No curing compourtd. shall be. applied .. until the ... ContractM's . ~tithor1'leil
representative has verified that· the compound is properly mixed and. ready. for spraying. At the end of each
operation he shall estimate the quantity of compound used and the area of c()llcretesurface covered and compute
the rate of coverage in square feet per gallon. He shall note whether coverage is uniform.

22.2.9 Protection. At least once each shift anill$Pection shall be made ofallateasstibJect to cold weather
protection. Deficiencies shall be noted. During removal of protection, measurement of concrete and ambient
temperature shall be made at least hourly.
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22.2.10 Mixer Performance. A complete mixer performance test of three batches of concrete shall be made on
each mixer in accordance withCRD-C 55 at the start of concrete placing and once· a year thereafter. Truck mixers
shall be tested. for mixer performance in accordance with ASTM C 94.· Additional tests may be made at any time to
support a Contractor's request for reduction of mixing time.. Whenever mixer adjustments are necessary because of
failure of a mixer to comply, the mixer shallbe retested after adjustment. The abbreviated test may be used for this
purpose. Abbreviated tests shall be run routinely on each mixer at least once every two months.

22.2.11 Tolerances in Slab Thickness. Invert and side slope pavement shall be of the thicknesses indicated, and
any deficiencies in the thickness shall be within the tolerances specified hereinafter.

22.2.11.1 Thickness Determination. The thickness of the invert and side slope pavements will be determined by
the Govermnent on the basis of measurements made on cores drilled from selected points within 2 weeks of
completion of concreting operation. Measurements of individual cores will Qe performed in accordance with ASTM
C174. Drilling of cores and filling the holes shall be accomplish:e4 by the Contra.ctor with at least one core drilled for
each 2,500 square feet of pavement invert and side slope.

22.2.11.2 Permissible Deviation. Permissible deviation in concrete thickness will be up to but not including 1{4
inch.

22.3 Action Required.

22.3.1 Fine Aggregate.

22.3.1.1 Grading. Wlten the amount retained on any sieve is outside the sJ?ecification limits, the fine aggregate
shall be resampled and retested. If there is another failure on the same sieve, the fact shall immediately be reported
to the Contracting Officer. All such tests shall be included in the control charts. Whenever a point, either for average
or range, is beyond one of the control limits the frequency of testing shall be doubled. If two consecutive points are
beyond the control limits, the process shall be considered out of control. The Contracting Officer shall be notified,
and immediate steps shall be taken· to rectify the situation. After two consecutive points have fallen within the
control limits, testing at the normal frequency may be resumed.

22.3.1.2 Moisture Content. Whenever the moisture content of the fine aggregate changes by 0.5 percent or more,
the scale settings for the fine aggregate batcher and water hatcher shall be adjusted directly or by means of a
moisture compensation device. If, at any time, the requirements for moisture variation are not met, the Contracting
Officer shall be notified and immediate steps shall be taken to reduce the variation.

22.3.2 Coarse Aggregate.

22.3.2.1 Grading. When the amount passing any sieve is outside the specification limits, the coarse aggregate shall
be resampled and retested. If the second sample fails on the same sieve, that fact shall be reported to the Contracting
Officer. Where two consecutive averages of 5 tests (or two consecutive tests where large samples are used) are outside
of specification limits, that fact shall be reported to the Contracting Officer and immediate steps shall be taken to
correct the grading.

22.3.2.2 Moisture Content. Whenever the moisture content of the smallest size of coarse aggregate changes by
0.5 percent or more, the scale settings for the aggregate batcher and water batcher shall be adjusted directly or by
mean.s of a moisture compensation device. If, at any time, the requirements for moisture vari!ltion are not met, the
Contracting Officer shall be notified and immediate steps shall be taken to reduce the variation.

22.3.2.3 Particle Shape. When testing for particle shape is required, two consecutive failures in the same sieve
size shall be immediately reported to the Contracting Officer, who shall provide instructions as to the necessity for
corrective action. ..

22.3.2.4 Material Finer Than No. 200 Sieve. When testing for material finer than the No. 200 sieve is required by
the Contracting Officer, and the tests results exceed 1.0 percent, the Contracting Officer shall be notified and
immediate steps, such as washing or other corrective actions, shall be initiated immediately.

22.3.3 Deleted.

22.3.4 Concrete.

22.3.4.1 Air Content. Whenever points on the control chart approach the upper or lower control limits an
adjustment should be made in the amount of air-entraining admixture hatched. If a single test result is outside the.
specification limit such adjustment is mandatory. As soon as practical after each adjustment another test shall be
made to verify the correctness of the adjustment. Whenever a point falls above the upper control limit for range, the
dispenser shall be calibrated to insure that it is operating correctly and with good reproducibility. Whenever two
consecutive points either for average or range are outside the control limits, the Contracting Officer shall be notified.
Whenever the air content departs from the specified range, the concrete shall not be delivered to the forms.
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22.3.4.2 Slump. Whenever points on the control chart approach the upper or 10wercontrollimits.anadJustment
should'be made in the batch weights of water and fine aggregate. When a single slump is ol)tsid~ the·coptrollimits
such ,adjustment is mandatory. As· soon as practical after each adjustment another' testshall.be made to verify .the
correcthessof the adjustment. Whenever the slump departs from that stipulated bytheContracting,Officerbymore
than' F-:l /2' inches the concrete shall not be delivered "to the forms. Whenever two conseoutive slump tests, .made
during. a period when there was no adjustment of batch weights, produce. a .point· on the control chart for.range
above the upper control limit, the slump shall be considered to, be outof·controland the. additional testing for
aggre~temoisture content req.uired in paragraph "Moisture Content" shaU be undertaken.

22.3.5 Placing. The placing foreman shall. not· permit placing to !beginuntilhehas verifi:ed' tbatanadequaje
number of 'vibratorsin working order and with competent operators are available. Placingshallnotbecontinuedif
any pile is inadequately consolidated. If any batch of concrete fails to meet· the temperature reqpirements,
immedfate steps shall be taken to improve temperature control.

22.3;6 Curing.

22.3.6:1 Moist Curing. When a daily ift$pectian report.lists an area of inadequatecming, the. required curing
perlo(i;for that area shall be extended by one day. .

22.3.(}:2 Curing Compound. When the coverage rate of curing .compound is less than,that SAAcified or whenthe
oove~isnotuniform, the entire surface shall be sprayed again.

22.3.7 Protection. Whene;yer any concrete temperature during the period of protectionorR~otection.removal
fails to comply with the specincations, that fact shall be reported to the Contracting.Officer. and immediate steps
should 'be taken to correct the situation.

22.3.8 Mixer Performance. Wbena mixerfailsto meet miXerperformancerequirements;.either the mixing time
shall~incr'easedor adjqstmentsshallbe made to the mixer until compliance is achieved.

22.3.9 ConcteteDeficient in ThicknesS. When measurement of any coreindicates·thatthebJ.vert or side slope
pavement is deficient in thickness 1/4 inch or more, additional cores shall be drilled at 25 footintervalsalol)gthe
centerline of the lane on each side of the original deficient core, until the cores·· indicate that the deficiency in
thickneSS is .less than 1/4 inch.• Pavement areas deficient in thickness 1/4inch or more,butlesstl\ail·one.inchmllY be
overlaid· anilleftinplace provided the slab reinforcement· is demonstrated to be in ,the proper position and subject to
app,roval of the Contracting Officer.Pavement areas· deficient in slab thickness 1/4 inch or more, but. less than
one~inch'and having misplaced reinforcement and pavement areas deficient· in slab· thickness one inch or more shall
be removed and replaced for the fullwidthoftheoriginal slab. Boththe section of the slab removed,andJhesection
remaining in placeshaU have a minimum length equal to the slab width.

22.3.9.1 Removal and Replacement of Defective Pavement Areas. Defective pavementareas sball btl removed
and replaced as specified herein with pavements of the thickness and quality required by these,specifications. The
defective pavement shall be carefully removed in such manner that the adjacent .pavement will not be damaged.
When a.portion of a slab is to be' replaced, a saw cut the full depth of the slab shall be made·24bar.diametersbut not
less than 2 feet inside the portion to be removed and the slab .removed. After theportionoftheslab isremove4"a
saw cut 2 inches deep shall be made along the joint line, (except where there is anexistingjoint), using care to avoid
damage to the reinforcement, and the remaining portion of the defective slab shall be carefully chipped out to an
essentially vertical 'face on the portion to remain leaving the reinforcement protecting. Following placement ·of
reinforcement and prior to placement of the fresh concrete, the face of the slab shall be cleaned of debris and loose
concrete and then thoroughly coated with epoxy-resin grout. The epoxy-resin coatingshalLbe'appl'oximately 1/16
inch, and shall be applied by scrubbing a thin coat of grout into the surface with a stiff-bristle brush followed by a
second application. Placement of the fresh' portland-cement concrete shall be accomplished while the epoxy-resin is
still tacky and insuchmanrier that the grout coating will not be removed. The ,replaced pavementswill be paid for at
the contract price but no payment will be made for defective pavements removed nor for removing defective
pavements.

223.9.2 Overlay Pavement. When approved by the Contracting Officer, pavement areas ,deficient 1/4 inch or
more but less thim one inch in thickness may be allowed to remain in placea,nd.be overlaid with 2 inches of new
concrete as follows: The surface of the existing concrete shall be free of all greases, oils, laitance, .curing compound,
and debris. Curing compound shall be removed by sandblasting and the surface shall be thoroughly washed with a
high-pressure water jet followed by an air jet to remove free water. The clean surface shall then be coated with a 20
to 40-mil- thick film of epoxy-resin grout. The epoxy-resin grout shall be placed in one application, just prior to
concrete placement, with the use of mechanical combination mixing and spraying equipment, or shall be applied in
two coats with stiff brushes. The first brush coat shall be scrubbed into the concrete surface followed by an
additional brush coat to obtain the required thickness. When the brush method is used, the initial coat may be
allowed to dry, however, the final coat shall be applied just prior to placement of concrete. Edges of the overlay
pavement shall be notched into the. underlying slab and the surface of the pavements finished flush. When tested
with a 10 foot straight edge in the direction of flow deviationfrom the straight edge aUhe juncture shall not exceed
1/2 inch and there shall be no abrupt irregularities.
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22.3.9.2.1 Epoxy-resin..grout components shall be mixed in the proportions recommended by the manufacturer.
The components shall be kept at 70 to 80 degrees F. for 48 hours prior to mixing. The two epoxy components shall
be mixed with a power-driven, explosion-proof stirring device in a metal or polyethylene container having a
hemispherical bottom for the mixing vessel. The polysulfide curing-agent component shall be added gradually to the
epoxy-resin component with constant s~irringuntil a uniform mixture is obtained. The rate of stirring shall be such
that the entrained air is a minimum.

22.3.9.2.2 Tools and equipment to be used further in the work shall be thoroughly cleaned before the epoxy-resin
grout sets.

22.3.9.2.3 Time of placement of concrete overlay. The placement of the concrete shall be completed while the
epoxy-resin grout is still tacky.

22.3.9.2.4 Health and Safety Precautions. Health and safety precautions shall conform to the applicable Federal,
State and local regulations and to the following minimum precautions.

a. Full face shields shall be used during all mixing and blending operations and during placing operations as
required.

b. Protective coveralls and neoprene-coated gloves shall be provided all workmen engaged in the operations.

c. Protective· creams suitable for the operation shall be provided.

d. Adequate fire protection shall be maintained at all mixing and placing operations.

e. Smoking, and the use of spark- or flame-producing devices shall be prohibited within 50 feet of mixing and
placing operations.

f. The mixing, placing, or storage of epoxy-resin grout or solvent shall be prohibited within 50 feet of any
vehicle, equipment or machinery that could be damaged from fire or could ignite vapors from the material.

22.3.9.2.5 In event the overlay method of correcting pavement deficiencies is used, no additional compensation
will be allowed therefor.

22.4 Reports. All results of tests conducted. at the project site shall be reported weeklyandshall be delivered to
a designated representative of the Contracting Officer within 3 days after the end of each weekly reporting period.
Each. weekly report shall include the updating of control charts covering the entire period from the start of the
construction season through the current week. During periods of cold weather protection, reports of pertinent
temperatures shall be made daily. These requirements do. not relieve the Contractor of the obligation to report
certain failures immediately as required in preceding paragraphs. Such reports of failures and the action taken shall
be confirmed in writing in the rountine reports. The Contracting Officer has the right to examine all Contractor
quality control records.

• ••••

4A-23



3. MATERIALS.

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto.

SECfION 4 C

PRECAST-PRESTRESSED CONCRETE
GIRDERS

5. Tensioning of Tendons
6. Precast-Prestressed Concrete Construction
7. Accuracy of Stress and Elongation Measurement
8. Inspection

Air Content
by Volume

5 plus or minus I
6 plus or minus I
7-1/2 plus or minus I
9-1/2 plus or minus I

4C-I

Index

The volume of entrained air in concrete shall be within the limits

1-1/2,2, or 2-1/2
3/4, I
3/8, 1/2
1/4, or less

American Concrete Institute Publication.
318-71

American Society for Testing and Materials (ASTM) Publications.
A 416-74 Uncoated Seven-Wire Stress-Relieved

Strand for Prestressed Concrete
C 138-75 Unit Weight, Yield, and

Air Content (Gravimetric) of Concrete
C 173-75 Air Content of Freshly Mixed Concrete

by the Volumetric Method
C 231-75 Air Content for Freshly Mixed Concrete

by the Pressure Method

1. Applicable Publications
2. Shop Drawings
3. Materials
4. Formwork

3.1.1 Air content of air-entrained concrete.
shown in the following table.

Maximum Size
Coarse Aggregate
Inches

3.1 Cement, Concrete and Reinforcing Steel. Cement, concrete, reinforcing steel, and admixtures shall conform
to the applicable requirements of the section: CONCRETE CONSTRUCfION, except as otherwise specified herein.
Reinforcing steel shall be Grade 60. Miscellaneous iron and steel shall conform to the applicable requirements of the
section: MISCELLANEOUS METALWORK AND MATERIALS. The 28-day compressive strength for the
prestressed components shall be as shown on the drawings. The Contractor shall be responsible for the design of
concrete mixes and for meeting the strength requirements. However, the mixes and curing operation shall be
submitted for approval. Neither calcium chloride nor any admixture containing any chloride shall be used in the
concrete.

The air content shall be determined by one of the following methods.
a. The gravemetric method, ASTM C 138.

b. The volumetric method, ASTM C 173.

c. The pressure method, ASTM C 231.

Building Code Requirements for Reinforced
Concrete, With Commentary & 1975 Suppl.

2. SHOP DRAWINGS. Complete shop drawings for all prestressed concrete work shall be submitted to the
Contracting Officer for approval in accordance with this paragraph, other paragraphs of the TECHNICAL
PROVISIONS and the SPECIAL PROVISIONS. The shop drawings shall show complete details including formwork,
inserts, reinforcing steel, size and type of tensioning elements and anchorages, sequence of stressing, method of
curing, quality of concrete, erection details and methods, and complete stressing calculations. Prestressing shall be
performed by the pretensioning method only.
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3.2 : Presttessing Steels. Prestressing steel shall be cl~anaMJree of lome rust, scale afidpitting. A light oxid~
permissible. Unbanded steel shall be permanently protected from corrosion as shown on the drawings. Steel shall be
protected against abrasion during shipment andllandling.

3.2.1 Seve.n-WireStrand and Strand Assemblies. Seven-wire high tensile stress-relieved strand shaUconform to
ASTM A 416. Strand assemblies shall be shOp assembled. The anchor sleeves shall be of an alloy steel positively
attached to the strartd or sttands, and the strand or strands shall be anchored to a cast·in-place bearing assembly with
a threaded anchor; wedge, or cone of m~tlil of proven corrosion compatibility as recomm!olnded by the materi~l
supplier.

3.3 Tendon Anchorage Assemblies. . Anchorage assemblies must be set in a plane normal to the axis of tll"
tendons such that uniform bearing on the concrete is ass4ted. Friction or wedge type anchors shall not be used in
inaccessible locations. Anchorage assemblies and co l1nections shall be subject to the approval of the Contractin~

Officer and shall be capable of fully developingthemmimul11 guaranteed ultimatest1'ength of the tendon without
excessive slip. Anchorage and end fittings shall be permanently protected against corrosioti.

3.4 tendon Splices. Wires of parallel"wire assemblies shall not be spliced.

.No more than one ~trand shall be sp1ice~ many one member Where single strand tensioning is employed. Stran4
splices .Shall be capable. of devel?ping the full ultitfiate strength of the strand. Slippage of the splice shall be checked
aM correction made for differential slippage. Wheremtiltiple strand tensioning is used, not more than 10 percent of
the strands in any member shall be spliced.

Strands to be spliced Shall have the slime lay or direction of twist and the ends Shall be cut by shears or abrasive
grinders.

3: 5 .. test Reports. . Certified test. reports sho",in$ the result~ of manufact4ters' mill or plant tests performed by al!
independentJaborlitory shall be submitted tothe C<>Iltracting Officer in advance of atiy prestressing operation. They
shall show that the materials c0tnPly with the applicable specifications and shliU include but not be limited to the
following items: .. strand, reinforcing steels, and admixtures. Report~ shall be furnished for ea.ch shipment and shall be
identified with reelS; heats, or other specific lots.

Asystemofidentificatioh shall beestat;)l.$herlshowiiigdispasition oftested matetialsand correlated with.specifh~
beds and members. These records shallbe furnishedtlteContrlictlng Officer before completion of the contract. .

4.. F01\MWORK.Formsllnd formed surfaces shall cohform to. the applicable portions of the section:
CONCRETECONSTRUCTlON of these specifications as well as to the follo,wing.• Forms for pretensioned members
~hall be constructed to permit movel11entof the member without damage during release of the pretensioning force,
Deflection.of members due to the prestressing force and deformation of falSework shall be considered in the design.
Forms. shall be made and maintained true to the grade, aHgnmentand dimensions shown On the drawings. Form
joints shall be smooth and tight. Beds and forms shall be thoroughly cleaned before reuse.

5. TENSIONING OFTENIJON"S.

5.1 General. The.stress induced in the ten.dons. by any method.of tensi<ming shall be 'determ.ined independently
by both{l)rneasurement of strandelongationand(2) dir~ctmeasurement ·of force using a.pressuregageand,/or load:
cell..Theresults of these two measuremens shall check each other and the theoretica1values within 5%. If they do,
not, the operation shall be carefullY checked and the source of error determined and corrected before proce.e;ding
further.

NotE: DETERMINAtION of THE INITIWLPRESTRESS FORCE MUStCONSII:>ERPRESTRESSLOSSES
IN ACCORDANCE WITN ACIBUH.,DING CODE ACI 318, SECTION 18-6.

The conorete strength at transfer bf stress shall be lidequate for the requirements ofthe anchorages or for transfer
through bond lis well as meet camber or deflection requirements. In anyoase, cqncretecylinder tests shall indicate a
breaking strength of at least 4,SOOpounds per square inch before transfer unles$otherwiseindicatedon the
drawings. The final prestress load in each unit after seating shall be as shown on the drawings. The prestressing steel
Shall not be placed until such time as aU welding has been completed on any portion of the supports, .or any part
which might be in contact with the prestressing steel. The Contractor shall certify to 'theiContracting Officer that a
technician skilled in the use of the prestressing system tobe used will be available to give as much instruction in the
operation as may be necessary to obtain satisfactory results. 'Safety measures shall be taken by the Contractor to
prevent accidents caused by failure·of a prestressing wire, tendon or component.

S.2 Pretensioning. Tendons may be tensioned by Jacking of groups or may be'fensioned individually by means of
a single"strand jack. Before final tensioning of tendons, all tendons shall be brought to a uniform initial tension of
approximately I,000 pounds per strand per 200 feet of bed, with a miniinum ofl ,000 pounds and amaximum of
3,000 pounds per strand. The force corresponding to the initial tension shall be measured by a dynamometer or
other approved method to aid in determining thefmal elongation. After this initial tensioning, the tendons shall be
stressed to the total tension required by the plansllsing hydraUlic or mechanical equipment with gages or
dynamometers graduated and calibrated to accurately determine the 10adappIied.
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Draped pretensioned strands shall be tensioned partially by jacking at the end of the bed and partially by uplifting
or depressing strands, or they shall be tensioned entirely by jacking, with the strands being held in their draped
positions by means of rollers, pins or other approved methods during the jacking operation. Approved low-friction
devices shall be used at all points of change in slope of strand trajectory at the time of tensioning of draped
pretensioned strands regardless of the tensioning method used. Cable stress shall be maintained between anchorages
until the concrete has reached a compressive strength as indicated in above paragraph: GENERAL.

5.3 Detensioning.

5.3.1 General. Forces from pretensioned strands shall be transferred to the concrete by either the multiple-strand
release or the single-strand release method. The stress transfer shall not be performed until concrete strength, as
indicated by test cylinders, has reached the transfer strength required in this section of the specifications. If concrete
has been heat-cured, the detensioning shall be done immediately following the curing period while the concrete is
still warm and moist. During detensioning, the prestressing forces shall be kept nearly symmetrical about the vertical
axis of the member and shall be applied in a manner that will minimize sudden loading. Maximum eccentricity about
the vertical axis shall be limited to one strand.

5.3.2 Multiple-Strand Release. In this method, all strands shall be detensioned simultaneously and the load
transferred gradually to the concrete by hydraulic jacking.

6. PRECAST-PRESTRESSED CONCRETE CONSTRUCTION.

6.1 Fabrication. Fabrication of precast-prestressed members shall follow the applicable proVlSlons of the
Prestressed Concrete Institute Manual for Quality Control except as specified herein. Shop drawings must be
approved by the Contracting Officer before any fabrication is begun. Unless otherwise shown on the contract
drawings, the following dimensional tolerances of members will govern:

6.1.1 Cross Section Dimensions. Dimensions less than 6", plus or minus 1/8"; 6" to 18", plus or minus 3/16";
18" to 36", plus or minus 1/4"; over 36", plus or minus 3/8".

6.1.2 Overall Length. Plus or minus 1/8" per 10', max. plus or minus 3/4".

6.1.3 Deviations from a Straight Line. 1/8" per 10', max. plus or minus 3/4".

6.1.4 - Deviation from Specified Design Chamber After Installation. Plus or minus 1/8" per 10' of span length.

6.1. 5 Differential Camber Between Adjacent Units after Installation. plus or minus 1/16" per 10' of span length.

6.2 Marking. All precast units shall be plainly marked and identified for ready correlation with corresponding
test specimens. Pickup points shall be plainly marked on all units. Units shall be marked to show the number, size
and location of reinforcement bars and to identify the top face and the position on the placement drawings. Units
designed specifically to be erected adjacent to other units with which they are to function, shall be adequately
match-marked before removal from the casting bed.

6.3 Erection. Points of support used in handling, transportation, storage and erection of members shall be as
close as practical to the final points of bearing. All erection details including shoring and bracing shall be clearly
shown on the shop drawings. Extreme care shall be taken during storage, hoisting and handling to prevent cracking
and· damage. Members damaged during handling, storage or erection shall be replaced by the Contractor at his
expense.

7. ACCURACY OF STRESS AND ELONGATION MEASUREMENT.

7.1 Stress Measurement. Hydraulic gages, dynamometers, load cells or other devices for measuring stressing load
shall have an accuracy of reading within two percent. Gages shall be calibrated for the jacks for which they are used
by approved testing laboratory and a certified testing curve shall accompany each gage. Recalibration shall be
performed at any time that a gaging system shows indication of erratic results in the opinion of the Contracting
Officer and, in any case, at intervals not greater than 12 months. Gages shall indicate loads directly in pounds or be
accompanied by a chart which converts dial readings into pounds.

7.2 Elongation Measurement. After the initial force has been applied to a tendon, reference points for measuring
elongation due to additional tensioning forces shall be established. They shall be located according to the method of
tensioning and type of equipment. The system used shall be capable of measuring the true elongation plus or minus
1/16 inch.
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8. INSPECTION. The Contractor'~ faci1itie~ ~hallbe open fOr iJl$pection by the CQntractil1g Officer Iltany time.
The Contractor ~hall maintain full and accurate records of aU material!> incorporated into prelltressedconcrete.
Manufacturer'~ te~t report~ mall be submitted ona11 tendon ~teels al}d Ilnchor a~!iembHes, rflinforcin~ steds., cemegt,
admixtures, ,and curing materials. AU concrete and cementte~tigg ~hall be ,as prOlride{1 in the section: CONCRETE
CONSTRUCTION. Complete tensioning records ~hall be maintained by the Contractor s40wmgdateof tensioning,
description, location and idMtification of the tendon member~, manufllctwer an{1. size of tendon, identification of
jacking equipment, final and initial design load for each tendon, theoretical elongation per tendon. actulll teAsioning
load per tendon, and actual elongation per tend<m. Certified calibration reconb for each set of jacking equipment
shall be submitted to the Contracting Officer prior to the start of tensioning. .

* * * * '"
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2. MATERIALS.

Cement, Portland

3. Mi$g
4. J>lacing

Index

1. Applicable Publications
2. Materials

1.1 Federal Specification.
SS-C-1960/3

2.2 Portland Cement shall conform to the requirements of l Fed. Spec. SS-c-1960/3, Type I and/or Type II.
The alkali content of the cement shall not exceed 0.6 percent.

2.3 Water shall be fresh, clean, and potable.

3. MIXING. Grout shall be composed of cement, sand, and water mixed in the proportions as directed. The
estimated cement content requirement per cubic yard of grout is 7-1/2 sacks. The water content oBhe mix shall not
exceed 8-1/2 gallons per sack of cement. In calculating total water content of the mix, the amount of moisture
carried on the surfaces of aggregate particles shall be included. Slump of grout mix shall be between 9 and 10 inches
for the first course and between 7 and 8 inches for the second course or where one course is placed. The grout shall
be mixed in a concrete mixer in the manner specified for concrete, except that time of mixing shall be as long as is
required to produce a satisfactory mixture, and the grout shall be used in the work within a period of 30 minutes
after mixing. Retempering of grout will not be permitted. The consistency of the grout shall be such as to permit
gravity flow into the interstices of the stones with the help of spading, rodding, and brooming. Grout batches in the
same course shall be uniform in mix, size, and consistency.

2.1 Aggregate shall conform to the reqq.irements specified. for fine aggregate of the section: CONCRETE
CONSTRUCTION.

1.2 U.S. Department of the Army, Corps of Engineers, Handbook for Concrete and Cement.
CRD-C 300-72 Membrane-Forming Compounds for Curing Concrete

SECTION4H

GROUTING StONE PROTECTION

1. APPLICABLE PUBLICATIONS. The following publications' of the issues listed below, but referred to
thereafter by basic designation only, form apart of this specification to the extent indicated by the references
thereto.

4. PLACING. Prior to grouting, the stone shall be flushed with water to wash down the fines and to prevent
absorption of water from grout. The stone shall be kept wet just ahead of the actual placing of grout. The grout shall
be placed in one course in invert and in 2 courses in side slopes. Each course shall be placed full width or in
successive lateral strips approximately 10 feet in width, as applicable, extending from toe of slope to top on side
slopes. The grout shall be brought to the place of final deposit by approved means and discharged directly on the
stones using a splash plate of metal or wood to prevent displacement of stone directly under the discharge. The flow
of grout shall be directed with brooms or other approved. baffles to cover the entire area and to assure that all
crevices are filled. Sufficient barring shall be done to loosen tight pockets of stone and otherwise aid the penetration
of grout. The first course shall fully penetrate the stone blanket. The second course shall be placed as soon as the
first course has sufficiently stiffened so that it will not flow when additional grout is added. On side slopes, all
brooming shall be uphill, and after the second course has stiffened the entire surface shall be rebroomed to eliminate
runs in the top course and to fill voids caused by sloughing of the layers of grout. After completion of any strip or
panel, no workmen or other load shall be permitted on the grouted surface for a period of 24 hours. The grouted
surface shall be protected from injurious action of the sun; shall be protected from rain, flowing water, and
mechanical injury; and shall be moist cured or membrane cured at the Contractor's option. Moist curing shall consist
of covering the grout with a uniform thickness of 2 inches of sand which shall be kept continuously saturated for a
period of 14 days.

Membrane curing compound shall be a pigmented curing compound, conforming to Corps of Engineers Serial No.
CRD-C 300.

The curing compound shall be applied as soon as the free water disappears and shall be applied in a 2-coat
continuous operation by approved power-spraying equipment at a rate of not to exceed 200 square feet per gallon
for the combined coats. The second coat shall be applied to overlap the first coat in a direction approximately at
right angles to the direction of the first application.
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2. GENERAL.

4J-1

SECfION 4J

DRILLING AND GROUTING

Black and Hot Dipped Zinc-Coated
(Galvanized) Welded and Seamless Steel
Pipe for Ordinary Use

Malleable Iron Threaded Fittings,
150 and 300 lb.

4. Grouting Materials
5. Drilling and Grouting
6. Quality Control

Index

CRD-C 103-60

A 120-73

CRD-C 113-68

B 16.3-1971

American National Standards Institute (ANSI) Standard.

1. Applicable Publications
2. General
3. Equipment

Sieve Analysis of Fine and Coarse Aggregate
for Use in Portland Cement Concrete

Moisture Content of Aggregate by Lose in Weight
by Drying

1.2 American Society for Testing and Ma.terials (ASTM) Standard.

1.3

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by references thereto.

1.1 U.S. Army Corps of Engineers, Handbook for Concrete and Cement.

2.1 Program. The work contemplated consists of foundation exploratory drilling and grouting the bedrock
beneath the abutments of the dam along the cutoff trench, the spillway crest, the outlet works and Dike I. The
approximate locations, limits, and details are indicated on the drawings. The program shown on the drawings and
described herein is tentative and is presented for the purpose of canvassing bids. The drilling and grouting shall be
done after stripping and cleaning of the abutments and after excavation of the trench and the outlet works. The
amount of drilling and grouting which actually will be required is unknown, and will be governed by conditions
encountered as the work progresses. The Government reserves the right to increase or to eliminate any part of the
drilling and grouting program should conditions indicate this as being desirable.

2.2 Procedures. The sequence in which the holes are drilled and grouted will be determined in the field and shall
be as directed. All grouting mixes, pressures, pumping rates and other specific grouting operations shall be controlled
by and in the presence of the Contracting Officer.

3. EQUIPMENT.

3.1 General. All drilling and grouting equipment used shall be of a type; capacity, and condition suitable for
doing the work, as determined by the Contracting Officer. The power and equipment and the layout thereof shall
meet all applicable requirements of local, state, and Federal regulations and codes, both safety and otherwise, and
the applicable requirements of the "SPECIAL PROVISIONS". Sufficient lighting facilities shall be provided and
maintained such that all drilling and grouting operations, including calking of grout leaks, can be satisfactorily
performed.

3.2 Drilling Equipment. Standard core and grout hole drilling equipment shall be used. The drill rigs used for
exploratory core drilling shall be similar or equal to the No.8 Chicago Pneumatic with hydraulic feed. The drill rigs
used for grout hole drilling shall be of size equal or greater than a No. 55 Chicago Pneumatic as conditions require.
At the option of the Contractor, either coring or non-coring bits may be used for drilling grout holes. Nx coring bits
shall be used for exploratory drilling. A Sprague and Henwood Series "M" core barrel, or equal, shall be used for
drilling exploratory holes. Water shall be furnished in sufficient quantity to insure drilling operations will not be
delayed by a shortage.

3.3 Grouting Equipment. Grout plants shall be capable of supplying, mixing, stirring and pumping grout to the
satisfaction of the Contracting Officer. Each plant shall have a minimum capacity of 30-40 g.p.m. of grout injected
at a pressure not greater than 150 psi. The plants shall be maintained in first-class operating condition at all times
and any grout hole that is lost or damaged due to mechanical failure of equipment or inadequacy of grout supply
shall be replaced by another hole, drilled by the Contractor at his expense. Each grout plant shall include the
following minimum equipment. .

I~

1

--
"

I
1

I

1
1

I

I.

1
1

I
1

II
1



3.3.1 Two speciallyequipped,air"driven, single screw type pumps or other;approved type.

3.3.2. A mechanically driven grout mixer capable of effectively mixing and stirringJhe ,grputand,whieh eanbe ;
emptied into a sump without interrupting grout pump operations. It shall have a capacity ofnotlesstha!l.3/4 the:
capacity of the sump. The mixer shall be eqUipped with a suitable.water.measuring.device:calibtatedto read.inc-ubic,
feet and tenths and so designed that aftereach delivery the .hands ,can be conveniently setback to zerO. (Similar and
equaHo Neptune Disc Meter, Modell06 with6·inchvertical dial).

3.3.3 A mechanically agitated sump', so designed as to be capable of effectively stirringandholdip.g jn susPensi<Jn ! "
all solid matter contained in the grout: It shall have a minimumcapacityofl6cubicfeetanlla,m~nsOfme!lSurlngl
the quantity contained to 0.1 cubic feet. ' . . ' . . .

3.3.4 A tank for auxiliary water supply to be used in pressure testing;,flusbing,'and,pressure,washillg, operations.

3.3.5 Such valves,pressure hose, .small tools; arid accessories as maY be necessary. to provide.,aC(ilUtmUoussl}pply,of"
groutiand accurate pressure control. .The .Inside diameter of the delivery line, shall..benot less,than·l·l/2 inches and l;
have a length not more than, 200 feet from'the sumptotheheaderand."beconn~ctedan~operated,suGh,thatL

objeQtionableblockingof the line will not take place when pumping at the ,minim'Uffi. discharge ,capacity ofthe/
pump,

3.3.6 A 1OO·mesh ,vibratirig screen with a minitnumof 576 square inches of screening'area .forcscreeninggrQuLfro,mn
the grout hole return line to' the sump. . '.

3.3.7 Ground plugs and packers and attachment devices of an approved type for .pressure testingandgroutingoL
grout and exploratory holes;

3.3.8 A water meter graduated in gallons per, minute for use in pressure testingpperations;

3.3.9 Pressure gages' gnlduated, to', read ,0 to' 150 psi for use.in pressuretestingandgroutingpperatio,l1:S. Ani;
accurately calibrated, high· precision pressure gage· shall be furnished for· periodicallycheckmg the acCUracy of alIi .
gages.

3.3.10 A pressure gage graduated to read 0 to 50 psi with no greater than2psL.divisionsonthediahfor USe in!
groutingo'peration atsha110w depths.'

3.3.11 Sufficient stop cocks and screw caps{or capping holes witbin50 feet ofgrouting ,operations.

3.3.12 A variety of caulking tools with ,a supply of quick setting mortar, sacked sand,oakum,Jeadwool;and,such
"other ,J;Ilaterials thatwould be'useful in seating grout' leaks through open fractures,andjoints.

3.4 the arrangement of the groutingequipmeritshall be such as to provideacontinuouscirculati!:)l)ofgrou~
throughout the system and to permit· accurate pressure control" by operation ofll,valve"onthe:grout return line;
regardless of how small the grout take maybe..Any holebeinggrouted.shalL be no JartherthlJ.n200 feetfromthe.
grout .pump. The equipment and lines shall be prevented JrombecomingfouledQythe,~onstlJ.nt;cirulationof;grollt

and by the periodic flushingoutofthesystem withwater. F1usbingshaUbedone.with:the.groutin.takesalveclosed~
the water supply. valve open, and the pump running at full speoo.EitheroftheJollowingj:vvoOdist;lnc,tafl:angemen,t$
of connecting and operating grout equipment may.be.required. .

3.4.1' Direct grouting shall be .done by connecting.the.grout supply hose to the,groutPtPe with a'~dfrectgrouting
header" as shown on the drawings; Tbis method shall'be used.on cleanholeswhieh;pressur.etests indicate.tnaytakea
significant amount of grout. .

3.4.2 Packer grouting shall be done by setting a packer in the hole atthedepth directed.andusing a. direct grouting
.header. Several packer settings may be used during one grouting operation.

" " ." .. ; ':,' ;-

3.5 Records; The Contracting Offii;er willkeep records of aU drilling andgrouting operations,.such as a logofth¢,
exploratory .. and grout holes~ results of washing. and pressure testing operations" timeofeachchange"of.g~oJ.lting
operation, pressure, rate. of pumping, amountofcementJoreach.change in ;water~cement:ratjo;a!ld..other..data as
deemed bybim to be necessary, The Contractor shall furnish all necessary assistance and cooperatioritothi'$;end.

3.6 Communications. When; for his own convenience, the Contractor:hasthe!individual.elements .ofbisplants9
located that communication by normal voice between these elements is notsatisfactorY,the,,contractor shallinstall
a satisfactory means of communication, such as a telephone ofothersuitabledevioe. .

3.7 Lighting. The Contractof shl\ll. furnish weatherproof; minimumBOO·watts.each, lightclusterson.po,rtab~e
stands, in such quantity arid with cables, bulbs;' etc., as to provide adequate lightit),gJorall elementsofgrOllt
operations in the event grouting must be extended into hours of darkness. A. power. source, furnished .. by. th,e
Contractor, shall be available at all grout operation locations.
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3.8 Protection to Work and Cleanup. DUring grouting operations the Contractor shall take such precautions as
may be necessary to prev~nt drill cuttings, equipment exhaust oil, wash water, and grout, from defacing or damaging
any part of the permanent structure. The Contractor will be required to furnish such pumps as may be necessary to
care for waste water and grout from his operation. The Contractor shall upon completion of his operations remove
all grout pipe above the foundation surface, clean up all waste resulting from his operations that is unsightly or
would interfere with the efficient operation of the project as anticipated by the original design. All holes or
depressions thus formed shall be patched with a mortar composed of one part portland cement, two parts sand, and
an admixture containing unpolished aluminum powder. The admixture shall consist of one pound unpolished.
aluminum powder dry mixed with 50 pounds of portland cement. Five ounces of this mixture shall be added to each
sack of portland cement. The patching shall be done in a neat and workmanlike manner so as to provide a surface
smoothness at least equal to undisturbed areas of the concrete surface. Prior to final acceptance of the work, all
concrete surfaces shall be cleaned and restored to their original condition, as nearly as practicable as determined by
the Contracting Officer.

4. GROUTING MATERIALS.

4.1 Water. Water to be used for drilling, wallhing, pressure testing and grouting operations shall be clear and free
from any sediment. Water shall be furnished by the Contractor and shall be supplied in quantities to prevent
interruption of any of these operations.

4.2 Cement. Cement used in grout shall be Type 1I and shall conform to the requirements of section:
CONCRETE CONSTRUCTION. Only cement furnished in cloth or paper bags will be accepted for use in the work.
A bag (sack) shall contain. 94 pounds net. A sufficient quantity of cement shall be stored at or near the site of the
work to insure that grouting operations will not be delayed by shortage of cement. In the event the cement is found
to contain lumps or foreign matters of a nature and in amounts which, in the opinion of the Contracting Officer,
may be deleterious to the grouting operations, such cement shall be removed from the site at no cost to the
Government.

4.3 Pipe. All metal pipe and fittings required. for constructing grout and exploratory holes, grout hole
connections and air vents shall conform to ASTM A 120, standard yveight, galvanized. All fittings shall conform to
ANSI Standard B 16.3, 150 lb. class.

5. DRILLING AND GROUTING.

5.1 General. All exploratory grout and gr()ut holes shall be drilled at the locations shown on the drawings or as
directed. Exploratory grout and grout holes may be drilled to depths ranging to 75 feet or as directed. All
exploratory grout or grout holes shallbe washed, pressure tested and grouted. The location of the first series of holes
(primary) shall be determined by conditions in the field. The location of intermediate holes (secondary series) shall
be determined by the split-spacing method. The number of grout holes may be increased, progressively, by the
split-spacing method,. as desired.

5.2 Installing Pipe for Grouting. The Contractor may be required to furnish and install pipe for drilling and
grouting as directed. The grout pipes shall be securely anchored into the firm bedrock. The pipes are to be inserted
by flaring the bottom of the pipe, or other approved methods, then grouting or caulking it in place with some
suitable material to preserve alinement, to prevent entry of foreign materials into the hole, and to prevent leakage.
The pipe and fittings shall be cleaned thoroughlY of all dirt, grease, oil, grout and mortar immediately before
em1?ankment. All joints shall be made up snug and the assembly held securely in position and protected from
damage or displacement. The Contractor shall take all necessary precautions to prevent any pipe from becoming
clogged or obstructed from any cause and any pipe which becomes clogged shall be cleaned out in a manner
satisfactory to the Contracting Officer at the Contractor's expense. The presence of tramp metal such as nails, wire,
bolts, nuts, and other foreign material in the pipes through which grout holes are to be drilled shall be considered as
obstructions.

5.3 Grout Hole Drilling. Grout holes shall be drilled into firm bedrock through pipes embedded in the bedrock.
Grout holes shall be drilled with standard rotary non-percussion drilling equipment as hereinbefore designated. No
core recovery will be required and the type of bit used shall be optional with the Contractor. The minimum diameter
of hole shall be 1-3/8-inches at the point of maximum penetration; Drilling shall be done in accordance with the
procedures hereinafter described. The use of grease, ''rod dope" or other lubricant on rotary drill rods will not be
permitted except that an approved neutral liquid soap may be added to the drill water. Each hole shall be protected
from becoming clogged or obstructed by means of a cap or other suitable device on the collar and any hole that
becomes clogged or obstructed before completion of operations shall be cleaned out in a manner satisfactory to the
Contracting Officer or another hole provided by and at the expense of the Contractor. Whenever the drill water is
lost, or artesian flow is encountered, the drilling operations shall be stopped and the hole grouted before drilling
operations are resumed in such hole. The grout within a partially completed hole shall be removed therefrom by
washing or other methods before it has set sufficiently to require redrilling. Redrilling required because of the
Contractor's failure to clean out a hole before the grout has set shall be performed at the Contractor's expense.

!

5.4 Definition and Procedure for Drilling and Grouting. The drilling and the grouting shall be done in sections
using split spacing, stage grouting method as described herein.
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5.4.1'.', Zone, A 'zone ,is a predetetminedpaItial" depth' of groutin.g;"The.{itstzone ,extends 25,f¢et aownward,froIIl"!,
bottofu()f,th~groutpipe;The second zone extends 25 feet downward from the bottom of thefiistzone., Inge~eral,
all grouting, in,agiverlzoneand'sectionwillbe finished beforewo*.is started in the ;nextunderl~ng,ZOne.' Also"
grouting 'ofsecond,zone in any 'onesectiou 'shallnot begirt un,tilthe'first zQne,0fthe,adj.oiningseeticm is c0mpleted,j'

, :. ' ,- -. .

5.4.2 Section;, A, seCtiouisa,reaehin<the:grout'areajnot,morethau,200,feet inJength0inwhichtgrouting\.
operations will not be,permitted' at the same" time that ,drilling is ,in progress>ln"so,' far as .practicablejthegroutareaj
will, be' snbdivided'irlto sections' ina mannerwhichwill>facilitatetheContractor'sopemtions.~Hole'spacingJor any,; "
one,ar,tangement'of holeswill.be'varied in accordance with conditi()nsencri~terediarid·asditecte4\. ' '

'-, ,".: ,

5.4-3' Stage., A stageisapartialorcoRlpletedepthofholeWithina~lYgiven zorte, The actualidepthcif'a stage ,;
depends upon geologic conditions'encounte'1'ed. in, drilling; It mayvary,fromaJraction tothdulldi:\pthoft1ul;,zoncj,
and is marked by, the loss; or gain of driltwater'in appreciable amounts or by 'someother,conditions\Vhichprevent"f'
the .hole Hom 'being drilled to thefulldepthofa particular zone.

5.4.4. SplitSpa'Cing. Splitspacing;,is the ,procedure of locatiitg.an additional grout hole between .two previously' 0\
drilled and gtouted holes.

5.5 .StageG}"(~uting. Stage >gtouting''isacornplet~cycle .ofdrilling,and .grQutingo{;any.por$j0nof 'll hokor·allof~.·
the .,~olewithinagiven·zone/,It. involves> the;'placement'of a 'groutcurtain;bydrilling;and!gi~utb;tg.insuccessi:ve;~,
operations in accoraance with the following,general'procedure, ' ,

5.5.1,. Primary h.0les 'for grouting shall be drilled 'c within thefil'st ,zone. Theidepth~>w.ill'(bl:lg~vernedbythe'l>
foundationconditioris. Normal'sp'acing'of primary holesis 40feet. .

5.5;2 ',' ,After the groutiIigbfanyhole; the grout withinthe,holeshallbe removed by waslUp.~!orbY'other>methods+
before it has set· sufficiently to requite .redrillhig, '.

5.5.3. After the interval'of time as specified in paragraphSTA.GEiGROUTINGPROCEDURES'haselapsetHhex
primaryh6les not already drilled to the limit oftheJirst ,zone shall be drilledasdirectedbythe,ContractingOfficer:'
to additional;depths not exceedingthe:zone·lirtlit.

5.5.4 , The primary holes thus deepened shall again be washed and'pressurelestedana,the;ngroutedqlthigberY
pressures as directed by the 'Contracting Officer. . '

5.5.5 .. The process of successfully drilling primary holes to additional depthsanc.igrriut~ng'lj.thigberand,higher,.
pressures ,in stages in all the. zones,shallbe repeatedmntilall of the,pJiimary'holeslIla sectfon·have beencoml'letely.
drilled arid grouted as' ditectedby the Contracting Officer. , .

5.5.6 After the primary holes inall the zones have been completed.as specjfiedaboy~, tlIesecondary'h()les,shallbei
drilled in a manner similar to the' primary holes. These and;succeedingseriesiofholes;aredeterminedbytheHsplit,
sp~cing method," and' shall be drilled and grouted to thedepthof.thefitst zoilein like,mann'emlntilthe,Jirst.zoneofi
that section is completely grouted as directed; '.

5.5.7.• 'The process·ofsuccessively·drillingto·'specified·depths.·andgrouting.al,hjgliet'Pregsureinst;t:ges,fortheJirst;
series ?f holes and theh for succeeding' series of holes shall be. repeated'for the'secondl~Qne$ofthattsection; Other,'
secti0 l1s along the.grout curtain shall be grouted in like: manneruntil.grouting'is,coJ1lp\eted,·to,thesatisfaction'·of the;
Contracti'ng Officer. C' As the drillihgiandgroutingwork!progressesj it maydevelop.that,conditi6ns'are;suchthatc.allorl .
parts of the foundation already grouted require additional grouting. In suchev\}nt,the,eqj.lipmentshalLbereturned:
and ',additional ,holes, for' grouting. ,shall. 'be ,drilled" and' grouted ,'as,' directed by the 'Contractjrig"Officer and'no:
additional, allowance above, the coiltractprices'will,be 'made;fordr·illingand,groutingis1J~h.liolesor, for the expe.nse ofi
any movement' of equipment'to'the perfot,manceofsuchwork. ' '

5;6 Washing and Pressure Testirrg. Immediately before thepressuregrouting.'ofeachstagecifariy hole.isbegun,;
the hole shall be thoroughly waShed under pressure and pressure tested with clean water; Minimum pump capacity,
shall be 50 g.p.m, Allintersected rock seams and crevices containing claypr otherwasha\)le'mQ~rialsshallbe,washedl
with water and air under pressure to remove as much of these mateiials,aspossible.,!fpracticable"as.deterrnine.d;by:
the, Contracting ,Officer, such materials shall be ejected, from one. or more holes by introducing w;ater,and,air under.
pressure into an adjacent hole. In no case shall such pressure exceed the maximumgi".outingpressureas. directed by:
the Contracting Officer. All holes suffiCiently tight to buildup the maximum required, pressure shalL be washed· at!
such pressure and the washing shall continue as long as there is,,any increasein; the, rate. atw~ch water is taken such!
increase indicating thaHractures are being opened bythewashing'Operation.Open holesin whichho pressure can be!
built up shall be wilshed for a periodof5 minutes, with the ,pump operating at ftillcapacity ora minirnumofi
50 g. p.m., or for such period of time as fracture-filling isbe.ing removed',asevidenced by theescal'e,ofrnud4y water:
through surface 0I?eningsor other grout holes. '

5.6.1 Area Preparation Prior to' Grouting. Prior togrouting,all faults \lnd seams in the immediate area which
might interfere with thegroutingoperationshaUbe cleaned; as directed, freeJromoUst~mdingorrunning water,;
Ir..ud, dtummy rock,coatings, debris, and loose or unsound fragments of rocks. All sui"facesshall be cleaned1
thoroughly by air blasting and by, other approved methods. Water shall not be used in the cleaning.
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5.7 Stage Grouting Procedures.

5.7.1 First Stage. The Contractorsfudlpel'form the first stage or low-pressure grouting, by washing and grouting
holes at locations indicated on the drawings or as directed. Before grouting is begun in any hole of a given series in
any section, at least the two adjacent holes in advance of each such hole shall be completely drilled for the same
stage and the adjacent hole completely washed and pressure tested to facilitate washing and flushing out of any
intervening clay-filled seams, fractures, or solution openings.

5.7.2 Second Stage. After all first stage grouting in any section has been completed, as specified above, the
Contractor shall proceed, when so directed, with second stage drilling and grouting in accordance with the procedUre
outlined herein but in no case cshall the deepening of any hole preparatory to grouting be commenced before a
minimum period of 24 hours has elapsed since completion of the previous stage-grouting at the hole, nor shall
second stage grouting be conducted within a distance of approximately 50 feet of any hole in which a previous stage
of grouting has been completel,1 until the grout in such previous stage holes has set for a period of 24 hours. Grouting
at subsequent stages shall conform to the same requirements as to minimum time and distance.

5.8 Grouting. All pressure grouting operations shall be performed in the presence of the Contracting Officer, and
shall be in accordance with the following general procedure.

5.8.1 Grout Mixes. Mixes shall be in the proportion directed by the Contracting Officer who will, from time to
time, direct changes to suit the conditions in the particular grout hole as revealed by the drilling and grouting
operations. The water cement ratio by volume will be varied to meet the characteristics ofeach hole and will range
between 0.6 to 6.0, the greater part of grout probably being placed at a ratio ofabout 2.0 to 4.0. The grout shall be
neat cement consisting of cement and water.

5.8.2 Grouting Pressures. Grouting pressures to be used in the work will vary with conditions encountered in the
respective holes and the pressures used shall be as directed by the Contracting Officer. It is anticipated that pump
pressures will raJ;lge from 0 to 80 psi but in no event will pressure in excess of 100 psi be required.

5.8.3 Grout Injection. In general, if pressure tests indicate a tight hole, grouting shall be started with a thin mix.
If an open hole condition exists, as determined by loss of drill water or inability to build up pressure during washing
operations, then grouting shall be started with a thicker mix and with the grout pump operating as nearly as
practicable at constant speed at all times; the ratio will be decreased, if necessary, until the required pressure has
been reached. When the pressure tends to rise too high, the water-cement ratio shall be increased as may be required
to produce the desired results. If necessary to relieve premature stoppage, periodic applications of water under
pressure shall be made. Under no conditions shall the pressure or rate of pumping be increased suddenly; as either
may produce a water-hammer effect which may promote stoppage. The grouting of any hole shall not be considered
complete until that hole refuses to take any grout whatsoever at 3/4 the maximum pressure required for the stage.
Should grout leaks develop and grout escape through open fractures or grout pipes, plugging, caulking, or capping
will be required as directed. In general, surface grout leaks through open fractures shall be sealed with a thick mortar
containing a quick setting agent. At times, however, oakum, lead wool or other such materials may be used. Grout
escaping through adjacent grout holes shall be capped and before the grout has set, the grout pump shall be
connected to each of these holes and the grouting completed at the pressures specified as directed. Once grouting has
been started it shall be continued to completion without any interruption whatsoever. If, due to size and continuity
of fracture, it is found impossible to reach the required pressure after pumping a reasonable volume of grout at the
minimum workable water-cement ratio, the speed of the pumping shall be reduced. FollOWing such reduction in
pumping speed, if the desired result is not obtained, grouting in the hole shall bediscontinu.ed when directed by the
Contracting Officer. In such event, the hole shall be cleaned, the grout allowed to set, and additional drilling and
grouting shall then be done in this hole or in the adjacent area as directed, until the desired resistance is built up.
After grouting of any hole, the pressure shall be maintained by means of a stopcock or other suitable device until the
grout has set to the extent that it will be retained in the hole. Grout that c~nnot be placed, for any reason within
2 hours after mixing shall be wasted. If such grout is mixed at the direction of the Contracting Officer or with his
knowledge or consent, such wasted grout (except grout or the material constituents thereof, wasted due to the
improper anchorage of the grout pipe or connections, negligence on the part of the Contractor, or improper mixing)
will be paid for at the contract prices for the materials contained therein. After grout hasset in completed holes, the
hole shall be kept filled with grout to ground surface by hand pourjng. Any holes in which the grouting is omitted
shall be filled with grout to ground surface by hand pouring. Any grout holes lost. due to insufficient cement or
other materials shall be replaced by the Contractor at no additional cost to the Government.

5.9 Exploratory Grout Hole Drilling.

5.9.1 General. Exploratory holes shall be drilled in order to explore the foundation material and to check the
penetration of the grout. Exploratory holes shall be located by the Contracting Officer. The core holes shall be
drilled to the depths and angles directed and the core diameter shall be NX-ized core - 2-1/8-inches diameter. The
drilling shall be done in a workmanlike manner and, in order to insure maximum core recovery, the coring
equipment used shall be similar in construction and equal in performance to Sprague and Henwood "M" series
equipment. Exploratory holes shall be washed to their full depth, pressure tested, and pressure grouted as specified.
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5~9.2 CoreBoxes·shall·bewell·consttucted· of'new.seasoned fir'andplYwood·.andshallibe·.··of'suchlenl~th.wid.th,
and.·. helghtthatJour" 4.Joot .cores·may '. be. placed ineach'box.separated.byfitmly,fastened·\iWOOdenstrips.arld

'!;lquipp¢ct .with, at least six screws each. Standard hardware Moks. 2inchesinlen~th",and.eye~+willhe'~ttachMttfitIte
,~overs"ppposite the hinges so the covers can be firmly, hool<:ed.tothe box. Each box shall,contain, sUfficient IOQ~e

.;wood~nplocks •. 2·1/8 x 2-1/8 x5/8.ipches. ,to;be'used aSimllr~ers forthe,bottomendpfeach ,corerun.•D~tails(l!>f
; gore boxes· to' be.used' inthe,workshall,besubm!tted foriapproval prior,to their c0~str1ilption. Core'b9xes.Jshall,~e

·ready,·for,use ,wellin,,·actvatlce.of..their,actllalineedso,thahat.·no.time'.wm,itbect.>nsidered?rie6essatytoeinpl~y
,wakeshlftmethods in storing the. core'slUllpl,es: '. rne 'Contnictorshall fumish:Si:Ifficient'core, b~xesto;accommOdate'
.-all.cores ·recovered. A separatecoreboxorgl'oupi,of boxes:Shallb,e·providedfor'each:eore"ht>led.tilled;'AllcorebO"'s
:is,tIall'be·constructed·for NX·.size·cores. '

5.9.3Proce4url;i. ,The dril.ling$hall:be done in a,wor~nianlikeJn,artner,;a1ld;aitnecessary.:precllutions'$hall!be.tllk~n
to,secure.,the"bestpossible cores, Tile core'barrelshall,'bepuH~d·assoonasthe.;advancejs/e9ualtocore.-capacitY<1'f

:the·. cote" barrel. oiasoftepasis 'necessary' to,prevent.iiljuryfOlhe cores,.whichev~risishorter.As,soonasltnycgi,e
",bloc.k .. occurs•• thecorebarrelshall'bepUllt\d~l'hecore'!ihalkthen.be'rem0ved;iplaced·in.a"\V(jodeq!V~tro:ugh,was:1lejd
·.and· placed in"proper "'sequences in.core,iboxes.•. The.' depthofeacl),C9re··runshalI'beLsuitably'and,'!e-glblYfillil'kedqn
,'wooden····blocks ·,used. for separating the 'core ·runs. ·As-each;boxisfillew,withlheco1:eJSa~ple.s>itshal\!b~.silitablyanid
A¢giblymarked ,withprojecfname,"hole. number. ,depth,afid.'othei!pertinent'ihfoiitl:atfun,.~sditected,:Noiiboxs~l
·.4ontain. cores from. ·mpre·than· one"llole.:rheboxellshall"be,.~elivel'edin,theiVicinityofLlhe\·wo*.'as·direct~~.
;'~xploratory;holesi·maYibe.groutedunderpressure,' if,conditions sociRdicatei.but,; inall ..cases;~-llehOb;s'wilh be;grout~d
to full depth. ' . ", .' .

. '6. .Ql.JALI1'YCON'FROL.•·····.·In.additionto'recotdskept,by,theContt:acting.Offlcett'the~(gofi'tract()r;;~halkestab1i$
;.<t,ndmaintain,qualitY·.. control.for;aU:dtilling ••and grouting.toassure.. comPJia.nce;withcontrac~requitements·ailld
il11aintain'recordsof!:risqualitY,controLforall operationsincludm~butnot.limited.tot~efiolloWing: .

(a) 'Drilling of· exploratorygrout,aIi.d grout holes. Records OfdtillingshouldproVide"J}laIlshowUlg'loca.tion,Of
.all holes and .information On type oLdtillingequipment used. depths of. drilling;:drillingra,tes"wiishingandpressuI1e
testing and.depths ofwaterloss. ,.,' '. ' ..

(b) Grouting. R,ecords.,shollidbe .,. kept of type 'of,grOt1fing plant;used,inciUditlg'IlU,'groufingequipment.
,.gr()uting depths.',groutjIlgmixes,cand.amout;lt ... ofcelllentfor each ·changein·/water<;eitlent'tatio.pressureS~I,id
'. pumping pates,ambienttempetature"and grouttaJcesand. wastage;andtime ofeachcehaitfge,;Qt1;groutingl>-perat,km: .•

6.1 •Records. and Tests. . A copy of these records and tests aswellasthereco,tdSofc()'r~ep~i"~ill~tiontaken;·willbe
.furnished'· the Government as required inparagtaph:.CON11RACTORQUALITY. GONTR(])L.ofi secti6n:. OENERAL
.REQUIREMENTS, .' ...' ."

J.:
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5B.J

Masonry Cement

1.3 American Society for Testing and Materials (ASTM) Standards.

Grout Fluidifier

. Manual of Standard Practice for Detailing
Reinforced Concrete Structures (6th Ed.,
2d Prtg., April 1975)

SECfION5B

REINFORCED MASONRY

Index

6. Materials
7. Mortar and Grout
8. Preparation of Concrete Surfaces
9. Installation

Ready-Mixed Concrete

Aggregate for Masonry Mortar

Portland Cement

Hydr:llted Lime for Masonry Purposes

Mortar for Unit Masonry

Aggregates for Masonry Grout

Drying Shrinkage of Concrete Block

Quicklime for Structural Purposes

Concrete Aggregates

Compressive Strength of Cylindrical Concrete
Specimens

Hollow Load-Bearing Concrete Masonry Units

Cold Drawn Steel Wire for Concrete
Reinforcement

Deformed and Plain Billet-Steel Bars for Concrete
Reinforcement

Zinc-Coating (Hot-Dip) on Iron and Steel
Hardware

1. Applicable Publications
2. Definitions
3. Submittals
4. Delivery, Storage, and·Handling
5. Environmental Conditions

2.1 Grout Lift and Grout Pour. A grout lift is defined as the layer of grout placed in a single continuous
operation. A grout pour is defined as the entire height of grout fill placed in one day and is composed of a number
of successively placed grout lifts.

315-74

CRC-C 566-64

1.2 American Concrete Institute(ACI) Standard.

1. APPLICABLE PUBLICATIONS. The following publications ()f the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by references thereto.

1.1 U.S. Army Corps of Engineers Publications.
I~
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3. SUBMITTALS.

3.1 Samples. The following samples shall be'sUbmitted for·a,PPl'oval' bef()reworkis,stlU'ted;,

0) Anchors and Ties .Twoof each;t:ypeproposedt'oriiSe,.

(2.) Concrete Masonry Units.ShapeS,sizes,andJdrtds;insuWcientnumbers to shoW;fuU;;range\of colore-and,
text\lfe.

3.2 ..Certificates of Conformance or Compliance. . Before delivery of the following; mater1als,not~ze~.~ertifi.catesl
in triplicate'attesting that iIlaterlalSmeet'therequmements specifiedshanbesubmitted:forappr~l;...

( 1) Concrete Masonry Units

(2) R..ej.riforCing Bars

3.3 Certified. Laboratory Test Repotts; .. In addition to thesubmittalofcertificates:SPecified';hetem,certified"
copies'" in triplicate,'· of the reports of all tests lillted below and requiredinreferen¢ed'Pllbliea,tiolls;fot,the/following~"
mate~als shall be submitted .for· ap~rovak :I'he t~st~gshallhavebeenp'erformed"byanap..oved;indl'pendmtd
laboratory acceptable to the Contractlng0fflcer;wlthm6months,ofsubnuttal of reportsi fonpPtovab'l'estreports 1,
on. a;. previously tested material shall be accompanied'by notarized certificat~s,from:themanufa.tWcertif:yingrthatp
the previously tested material is of the sametype', quality, manufacturer,andmake as that\proposed.f6r this;project;"~

0) Concrete Masonry Units·· LinearidrYing shrinkage, compressive'sirength'and>a'b$OrptiOn of each type of " .
unit and popout and staining properties of.lightweight aggregates used; in the' units,

(2) Mortarand Grout

3.4' Shop Drawings. The fOllowingshop,drawingsshallbe'submitted forapprovalpnor to delivery: of the.;
materials'lo the job site;

. (1) Reinforcing Bars. Shopdrawings4orreinforcing)barS'shal1incl'udedplans~elevations~;and ,details;shCilwing: i
treatment .0 f reinforcing at tlWns.and offsets'; ..intersectionsof similar and dissimilar materials; tops,. pottCilms,;and.',
ends' ,·of· willIs; and··wall'.openings; Shop·drawingss~an.' also show .details. of .positioning/devices'uscl!i.'to'ho'ldthe,i
vertical reinforcingparsin the proper position withinthe, cellS.

4. DELlVERY, STORAGE, ANDHANDUNR Han:dle,store, and protect masonry units in a manner to avoid ,
chipping,breakage, or.. cOntact with the (soil ,or contaminating •materials' and exposUte to the;e1ementsvUel1ver 1

concrete triasonryunits to the jobsite in air dry condition as defined;hereinafter.Keep'anchornndties:free ofrust,. I

Steel reinforcing bars shall be .free of loescscaleand·'rust. Deliver grout and mortar'materials,:inunbrol¢enbags, or '
other approved" containers,plainly· .marked, and labeled with' the .manufacturel's' ·names'and' 'brands. Store:
cementitious materials: in .dry," weathertightsheds,·orenclosures ·or .under watertight; tarpaulins. 'Store and handle ,
grout and mortannaterialsin a manne, whiCh will prevent theinclusion·of foreigtl1materialsanddamage,by ;wateror
dampness,

5. ENVIRONMEN'tA:t.CONDlTIONS;

5.1 Hot' Weatl:1erlnstaUation. .MasOnry erected when the ambient air temperature is more ,than 99degrees':F. in
the shade and ,the relative humidity;is Jess than 50 percent· shall be protected fi'omdireet exposure.towind'andsun·,
for 48'hours after installation.

5.2 Cold· Weather Installation. No frozen· work shall be built upon•. Do,noLlllY .masonry durillg,tempeJ1atures'
below minus 10 degreesF. unle'sSauthOrized in'writing. Before erectingmasonr:yduring:temper<lrtwespe}ow40:)
degrees. F., submit· for approval a written ,statement giving the methodsproposed:to heat the 'maso111'Y'materialS::tmd,;;
to protect the:masonry from freezing~!Keepmasonryunits completely coveredandfteefromfrost;icCi,and:snow'at
all times and maintain them at a minimum4emperature of 32 degreesP. whenlaid.Maintaint~J1lperatUte'ofmortarjJ
and grout between 40 degreesF. and 120 degrees,F. by heating mixing water and/o'r,sand;Temperatute,of mixing;
water or of water and sand introduced to cement shall not exceed 160degreesF. .

6. MATERIALS.

6.1 General. The" source. of materials which will affect the appearance of the finished workshaU'notbechanged:
after the work has started. Wire gages'specified herein are American Steel Wite Gages; Materia.lsshall conform4othe,
respective specifications and other requirements specified hereinafter.

6.2 Admixtures. The high-lift groutadmixtureshaU conformtoCR..D-C 566 and in addition:shaUproducean,
expansive action in the plastic grout sufficient to offset .initial·water loss shrlnkage andpromote'bondingofthet
grout to all interior faces of the masonry units. Other admixtures may be used in mortar, or groutprovidedthatthe}
admixture does not adversely effect bond or compressive strength Cilf mortar or grout'del!ignedwjthoutthe'useofthe;
admixture. AilticfreezecompoundsshaHnot be used, Theadntixtures shall not contain calcium chloride saJts or any'
other chemical that will adversely affect metalS or the coatings of metals embeddedin th,emortar otgrout,
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6.3 Aggregate for Grout.

6.3.1 Fine Aggregate. ASTM C 404 or C 144.

6.3.2 Pea Gravel. Oean or washed gravel conforming to ASTM C 404, except that 100 percent shall pass the
3/8-inch screen and not more than 5 percent shall pass the No. 8 sieve.

6.3.3 Coarse Aggregate. ASTM C 404, size No.8 or ASTM C 33, 3/4-inch maximum size as indicated in Grading
Table for coarse aggregates.

6.4 Aggregate for Mortar. ASTM C 144, except that not less than 3 percent nor more than 15 percent'shall pass
the NO.1 00 sieve. Aggregate used in mortar for joints 114 inch or less shall have 100 percent passing the No.8 sieve
with 10 percent being retained on the No. 16 sieve.

6.5 Anchors, Ties, and Centering Devices.

6.5.1 Wire Devices. Factory fabricated from steel wire conforming to ASTMA 82. Wire devices in exterior walls
shall be formed from wire that has been zinc coated in accordance with ASTM A 153, Class B-2.

6.5.1.1 Centering clips shall be formed from not lighter than 9 gage wire. Oips shall be of a design that will prevent
displacement of the reinforcing. bars during the course of construction.

6.5.1.2 Wire anchors for use with embedded slots or wire inserts shall be formed from not lighter than 9 gage wire
looped and closed.

6.6 Portland Cement. ASTM C 150, Type I, II or III, including the requirements for low alkali content.

6.7 Concrete Masonry Units.

6.7.1 The linear drying shrinkage of concrete masonry units shall not exceed 0.045 percent when tested in
accordance with ASTM C 426.

6.7.2 Kinds and Shapes. Concrete masonry units of the various kinds shall conform to the specifications
references below. Units shall include closer, jamb, header, lintel, and bond beam units and special shapes and sizes to
complete the work as indicated. All units used in exposed masonry surfaces shall have a uniform fine to medium
texture and a uniform color.

6.7.3 Hollow Concrete Masonry Units. ASTM C 90, Type I, grade N-I having an oven-dry weight of 125 to 105
pounds per cubic foot. Color and texture shall be as indicated.

6.8 Lime Paste. Lime paste shall be made with pulverized quicklime or hydrated lime. Hydrated lime processed
by the steam method shall be allowed to soak not less than 24 hours. Quicklime and other hydrated lime shall be
allowed to soak not less than 72 hours. In lieu of hydrated-lime paste for use in mortar, the hydrated lime may be
added in the dry form.

6.8.1 Hydrated Lime. ASTM C 207, type S.

6.8.2 Pulverized Quicklime. ASTM C 5, except 100 percent shall pass the No. 20 sieve and 90 percent shall pass
the No. 50 sieve.

6.9 Mortar Coloring. Chemically inert, finely ground limeproof pigment.

6.10 Reinforcing Bars. ASTM A 615, grade 40.

6.11 Water. Water used in mortar and grout shall be taken from a supply distributed for domestic purposes and
at the time of mixing shall be clean and free of acids, alkalies, or other organic materials.

7. MORTAR AND GROUT.

7.1 Mortar shall be Type S in accordance with the proportion specifications of ASTM C 270 as modified below.
The mortar shall have a flow, after suction, of 70 percent or more when tested for water retention in accordance
with ASTM C 91, except mortar shall be mixed to an initial flow of 125 to 135 percent.

7.1.1 Color. Mortar coloring, not to exceed 15 percent of the weight of cement, shall be added to the mortar
used for exposed masonry surfaces to produce a uniform color matching the concrete masonry unit. The color
pigment should be ground into the cement at the cement mill or shall be furnished in accurately premeasured and
packaged units that can be added without measuring to a measured amount of cement.
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7.2GRODT.

7.2.1 Proportions. Grouts shall be mixed in laboratory establishe/lpropottioilSJo :attllina ·C(fJl.tptesSivestfe~th;'

at .28 days of not .less than 3,000 pounds per square inch when tested in accotdancewith i\STM:C91fbr,fi'ne
aggregate and ASTMC 39 for grout containing coarse aggregate. Grout shallbecbl~sifiedast:ine,lowilift,atrd1hig.h.

liftty:pes as specified below and shall be used subject to the limitations 0f Table UI,hereinlfftet.

7.2. L'1 Fine.Grout. Fine grout shall consist of portland cement,limepasteorb.ydtated\1i-rn;e,andfirteag~rega;te.
mixedwithsufficieIlt. water to obtain a pouring consistency with(!)utsegregationof theconS1Jltuen'ts;ShmlpShllill'be,
approJ(;iniately 5 inches, .

7.2.1.2 LoW-Lift Grout. Low~liftgroutshallconsist of portland ceIUenr,Jitrte'paste,ot'hydrated'liIDie,finel
aggregate and coarse aggregate mixed with sufficient water to obta,inapouri.ng. consistency 'WithoU!tsegteg~iol1'0f;

the co·nstituents. Slump shall be approximately 5 inches. Maximum size ofcoarseaggregatew grontshliRbe:ill!
accordance with Table HI.

7.2.1.3 High-Lift Grout. High-lift grout shall consist ofportla.ndcement,groutad:t1l1.xture, ifineaggteglitei:alldi
pea .gravel or coarse aggregate mixed with ,sufficient water to obtain a consistency suitable forputl1if>1ngwitn0ut:
segregation of thec?nstituents. Slump shall be between 9 and 11 inches. The maximum size ofcoarseaggJJegate :Shall!
be in accordance with Table III.

7.2.2 Mixing. Batching and mix.ingofhigh-lift grout, including equipment used'theiill, .8iUtUconfotmto 'the'
applicable requirements of ASTMC94.

8. :PREPARATION OF CONCRETE SURFACES. Clean laitance,dust, dirt, oil, organicm'allter~r'otherforeign!

materials from concrete surface upon which reinforced masonry is to ·beplaced. Use sandblasting, ifnecess8'1o/, to'
reme.ve laitance from pores and to expose the aggregate. .

9. INSTALLATION.

9.1 Laying Masonry Units. Space back-up courses to level with facing courses wheremetalties occut.Mfj,ust
each unit to its ,final position while mortar is still soft and plastic: Remove and relayinfresh:mortai;anyunit,thati~

disturbed after mortar has stiffened. Keep chases, raked·out joints, and spaces to be grouted free frommortara11'd
other debris. Units used .in exposed masonry surfaces shall be free fr0mchippededges 0rotherimpedecti0ns
detracting from the appearance of the finished work.

9.1. 1 Tolerances. Lay masonry plumb, true to line, wifhc0urses level. Bond pattern sh~llbekeptp1um,b
throughout. Lay masonry within the folloWing tolerances.

9.1.1.1 Variation from the plumb in the lines artdsurfaces of COlumns, walls and arises.

(1) In adjacent masonry units - 1/8-inch;

9.1.1.2 Variations from the plumb for external corners.

(l) In any story or 20 feet maximum- 1j4-inch.

9.1.1.3 Variations from the level or grades indicated on the .d:tawings fotexposedhorizontalgiooves,andothet
conspicuous lines.

(1) In any bay or 20 feet maximum-1/4~inch.

9.1.1.4 Variations of the linear building lines from established position in plan andrellttedpottion<of columns',
walls, and partitions.

(l) In any bay or 20 feet maximum- 1/2-inch.

9.1.1.5 Variation incross sectional dimensions of columns and' ill thickness of walls.

(1) Minu/> - 1/4-inch.

(2) Plus - 1/2-inch.

9.1 ~2 Cutting and Fitting. Wherever possible; use full units of the proper size in lieu of cut units. Cutting alia
fitting, including that required to accommodate the work of others, shall be d911e by masonry mechanics usi~

power masonry saws. Concrete masonry units shalLbe wet cut. Wet cutunits,hefore being placed ill the work,shaU
be dried to the same surface-dry appearance as uncut units being.laid in the wall, Cut edges shall bec1eanitrue and
sharp. Make openings carefully so that wall plates, cover plates or escutcheons required by the installation will
completely conceal the openings and will have bottoms paranel with the masonry joints. Cut webs of hollow
masonry units to the minimum required for proper installation.
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9.1.3 Embedded Items. . Fill spaces arourtd built-in items with mortar. Anchors, ties, wall plugs, accessories,
flashings, pipe sleeves and other items required to be built·in shall be built-in as the masonry work progresses. Embed
anchors, ties and joint reinforcement fully in the mortar.

9.1.4 Unfinished Work. Step back unfinished work for joining with new work. Do not use toothing. Remove
loose mortar and thoroughly clean the exposed joints before laying new work.

9.1.5 Do not wet concrete masonry units. Do not lay uIlits havingl\ film of water or frost on the surface.

9.1.6 Jointing. Tool joints when the mortar is thumbprint hard. Tool horizontal joints first. Brush joints tb
remove all loose and excess mortar. Mortar joints shall be finished as follows.

9.1.6.1 Tooled Joints. Joints in exposed masonry surfaces shall be tooled slightly concave. Tool joints with a
jointer slightly larger than the joint width so that complete contact is made along the edges of the unit. Perform
tooling so that the mortar is compressed and the joint surface is sealed. Use a jointer of sufficient length to obtaina
straight and true mortar joint.

9.1.6.2 Raked Joints. In exposed exterior masonry surfaces, rake joints between door frames and abutting
masonry walls toa depth of 3/4·inch ready for calking. On the interior side of exterior door frames rake joints
between door frames and abutting masonry walls to a depth of 3/8-inch.

9.1.7 Joint Widths. Joint widths shall be approximately 3/8-inch wide.

9.1.8 Forms and Shores. Where required, constuct forms to the shapes, lines, and dimensions of the members
indicated. Construct forms sufficiently rigid to prevent deflectionswhich may result in cracking or other damage to
supported masonry and sufficiently tight to prevent leakage of mortar and grout. Do not remove supporting forms
or shores until the supported masonry has acquired sufficient strength to support safely its weight and any
construction loads to which it may be subjected. In no case shall supporting forms or shores be removed in less than
10 days. At least 16 hours shall have elapsed after grouting masonry columns or walls before applying uniform loads
and an additional 48 hours shall have elapsed before applying concentrated loads.

9.2 Reinforced Hollow Unit Masonry. Reinforced hollow unit masonry shall consist of hollow concrete masonry
units reinforced vertically and horizontally with steel bars located within cells or kerfs in the units and with all cells
filled solidly with grout. Lay hollow masonry units so as to preserve the vertical continuity of cells filled with grout.
The minimum clear horizontal dimensions of vertical cores shall be 2 inches by 3 inches.

9.2.1 Cleanouts. Provide cleanout holes at the bottom of every pour in cores containing vertical reinforcement
when the height of the grout pour exceeds 24 inches. Where all cells are to be grouted, construct cleanout courses
with open-bottom bond beam uIlits inverted to permit cleaning of all cells by flushing. Establish a new series of
c1eanouts if grouting operations are stopped for more than 4 hours. Cleanouts shall be not less than 3- by 4-inch
opeIlings cut from one face shell. Manufacturer's standard cut-out units may be used at the Contractor's option. Do
not plug cleanout holes until masonry work, reinforcement, and final cleaning of the grout spaces have been
completed.

9.2.2 Bond Pattern. Except where stacked bond is indicated, lay hollow masonry units in running bond.

9.2.3 Mortar Joints. Fill bed joints with mortar for the full thickness of the face shell. Where all cells are to be
grouted, spread cross webs with mortar at grout barriers only. Butter head joints for the full thickness of the face
shell and shove the uIlits into place. Avoid fins of mortar that protrude into cells to be grouted.

9.2.4 Bond Beams and Bond Beam Lintels. Bond beams and bond beam lintels shall consist of bond beam units,
reinforced as indicated but with not less than two No.4 bars where not indicated and filled with grout. Use open'
bottom type bond beam units over cells tobe filled.

9.3 Placing Reinforcing Steel. Prior to placing grout, clean all reinforcement of loose, flaky rust, scale, grease,
mortar, grout, or other coating which might destroy or reduce its bo~d with the grout. Unless otherwise indicated,
the details of reinforcement shall conform to ACI 315. Do not bend or straighten reinforcing in a manner injurious
to the steel. Do not use bars with kinks or bends not shown on the drawings. Placement of reinforcement shall be
inspected and approved prior to placing grout. Vertical bars shall be spliced only where indicated.

9.3.1 Positioning Bars. Position vertical bars accurately at the lateral position indicated. Maintain a minimum
clearance between the bars and masonry uIlits of 1/2-inch and between parallel bars of one diameter of the
reinforcement. Hold vertical reinforcing in place using metal supports, centering clips, spacers, ties, or caging-devices
located near the ends of each bar. Wire column and pilaster ties in position around the vertical steel; laying ties in
mortar joints will not be permitted.

9.3.2 Splices. Locate splices only where shown on the drawings. Stagger splices in adjacent bars. Lap bars a
miIlimum of 40 diameters of the reinforcement or 2 feet whichever is greater. Welded or mechanical connections
shall develop at least 125 percent of the strength of the reinforcement.
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9.4P1acirigGto\it. Placegt()ut usirtg a ha:nd hUcket, concrete hopper; or grQut pump. Place grout so asto
completely .fill. the grout spaces .witnoutsegregationof the aggregates; Where grouting is·discontinued·for. more than
one. hour, stop the grout 1-1/2 .inche's. below the top of a. course to form a· key at· pour joints. The height of grout
po;urs<;ludtypeOf gtoutusedShallbelimited 1:5y the dimel1'sions of gr6ut· spac.es as indicatedinTable Ill.

9.4.1 GtO\itirig Equipment.

9.4~Ll . Grout Pumps. .. fum1Jing thtoU:~haltimitlUm tubes will not be permitted. Ope.rate pumps to produce a
corttiU\'i0:usstreamof grMt withootait p()ckets, lIpon completion of each day's pumping; eject grout from· pipeline
witholttc0rt1:aminatibfi ot segregati'0tlof thegtout'.R'emove waste materials and debris from the equipment. Dispo~e
of waste materials, debris, andaH fiuSftingwatet outsidetttemasonry.

9:4.1.2 . Vibrators: .... lnternalvibratots sha11 Ifiaintilin.a speed of not less than 5,0011 impulses. per minute when
subritel;ged in thegr'o'Ut.Apply vibrators.at uniformly spaced points not further apart than the visible effectiveness of
the ma.chine. Limit duration of vibtati@ff to time neces'Sary topllnduce satisfacforyconsolidati011 without causing
SegtegMion.

9.4..2' ..Low-Lift Method.. Pta.cegw'ti'tas,fj'fasonry is erected at a rate that will not cause d~placement of .the
ma8()n}.'Y d'ue t()hYdro's~atic~p;teS'sl!fi'e of tiJtegi'ollt.(frnortar ha's been aih~wedtosetpriorto grout~'ng, .remove aU fdns
protruqing'morelhan 1J24fiPhinto lhe:gr0u.t space. Place ,grout in frnai.positi0'1l within 2",1/2 hOllrsafter mixing
wh~nair temperature is80d~greesF.orhigherand3-1/2hou~s .after mixing:whe:ntheair temlpe~ur.e isless than 80
d~gre~s F: .Rod otpuddle'grout du:rirtg'ii5lacetnent using a one inch by 2: inch: wood stick ora me<rhanical vibra,tor to
insure <;oitiplete filling of the;gr6ut space. Do not insert the vibrators into lower pours that a,relina semi-solidified
state. '

9.4.3ttigh4,Aft MethO'~. . LaymaSOfi.rytothetdpofapourbeforeplaci:ng,grout.Donot ·PO!,lf.grout. in h'o1low
unit masottt'y untilrnortar. joints have setfdr at least 24hours.Cle'llnmo:rtardroppin.gs from the bottom of the grout
space and from .reinforcing <steel. R.efrl'ovemortar fins protruding more than 1/2..;1nch into the grout space by
dislodging;tlie prdjectielrts With .~ rdEiorst'icK as the 'w0rkprogl\esses or1bywashing the grout space at :least twice a
day durin~theerectionuSingahighpressul'esttea~ofwater.Ptacegroufitlfinalposition,wi1ihin 1-1/2'ho11rs after
Itiixingwhenail' temperature is 8f)d~greesF .br hfg1te1"Mld2-1/2 hours after mi!cing when ;the .aht.emperature is less
than 80 degrees E Phtcegtout inUItsl1dtto,ex:ceed4feetinheight,with;awaitingperiod,between lifts,dependent
(jilWedther .and .ab'sorplit5fi rltteoftheJ:l1asdttry, inotder to place thesucceeding,lift .aEter·llhe.preceding lift 'becomes
plastic bUt' prior to. initial set. Thefirstiif:tsh.allbeconsolidafedusingmeenamcalvibrators. After the required
waitil:igperiod, placethesetdrtd lift all.dconsolidlttewith 'the vibratorextending 12to18 inches into the<previous
lift: Do notjnsert .vibratotsinto Idwer pours that are in •a semi-solidified state" Rep.eat the waiting, pouring, and
coh.solidatingpt(lC~~sunti1 th~ ,fopd.fthegrout· .pour is reached. Reconsolidilte the top pour after the. required
waitittgp~tiotl. Thehigh~liftgt(jli!ing.ofafiysectionofwallbe.tweenlaterial flowba·rriersshalhbecomp.letedto the
topbfapour .fu· ofje .w:orking dayufilessanewsenesof·cieanoutholes is established and the. resulting horizontal
cohst~uctiOnjoint cleaned.

9.~.4 BloWouts.. BraceWalls~gainstwHldandbther forces. during construction. AUowsufficient time between
lifts toprecltide' cra'ckingof Iace·shel1s of hollow masonry' units. If blowouts,misalignment,. or cracking of face-shells
sMuld occur duringcbfistructiotl, teartiownand re-buildthewatIat no additionaLcost to the Government.

9.5 . Pointirtgand Cleaning:. Afterfhbftar joints nave attatl1'ed their initial set 'but prior to. hardening, completely
removenigrtar.ahd grout daUbs otspIllshings frbrtleXposed masonrysurfaces.•Befo.re.completionof the work, rake
0l1ta11 defects in joints in exposed masonry surfuees,fillwith mortar and tool to match existing joints. ,Immediately
after .grout work iscompleled remove sclim and stains which have percolated through the masonl'y.usil),g a ltigh
pressure stream of water. Dofiotusemeta!tools'ormetal brushes for, deaning. .

9.5.1 ..... Concrete Masortty '.. Units. Dt}r. brush· exposed concrete masonry. unit surfaces at the end of work eaoh daY
and after any tequitedpoi'fiting.Use stifMiberbristiedbrushes only.
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SB-1

*Where only cells of hollow masonrY units containing reinforcement are grouted, the maximum height of the pour
shall not exceed the distance between bond beams.

72*

8

8

16

24

180*

180*

Height of
Grout Pour

(inches)

Maximum

ASTM C 404, Size 8

3/8-inch pea gravel

3/8-inch pea gravel

ASTM C 33, 3/4-inch
Max.

None

ASTM C 404, Size 8

None

Course
Aggregate

Fine or mortar

High lift

High lift

High lift

Fine or low lift

Grout

Fine or low lift

Fine or mortar

Type
(See
Paragrllph
entitled
"Grout")

3

3-1/2

3/4

2

Minimum
Width of
Collar
Joint
(inches)

TABLE III

POUR HEIGHT AND TYPE OF GROUT FOR VARIOUS
GROUT SPACE DIMENSIONS

Grout Space Dimensions

2-1/2 x 4

3x4

3-1/2 x 4

Sx6

2x4

Minimum
Horizontal
Dimensions
of Core
(inches)

2x3
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6. ERECTION.

Index

1.1 American Society for Testing and Materials (ASTM) Specification.

Zinc Coating (Hot Dip) on Iron and
Steel Hardware

Mortar for Unit Masonry

Cold-Drawn Steel Wire for Concrete
Reinforcement

5. Sall'lplePanel
6. Erection
7. Pointing and Cleaning

5C-l

A 82-76

A 153-73

C 270-73

MATERIALS shall c.onform to the respective specifications and other requirements specified below.

1. Applicable Publications
2. Materials
3. Samples
4. Handling and Storage

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto. . .

2.

2.1 Anchors and Ties shall be fabricated from steel wire conforming to ASTM A 82. Wire devices shall be hot-dip
coated after fabrication with ASTM A 153, Class B-2.

2.2 Veneer Stone shall be of the tuffaceous sandstone type indigenous to the site of the work. Veneer stone shall
be obtained from the required excavation for the overlook access roads and foundation for the overlook structure.
Stone shall be cut to the sizes and shapes indicated and specified.

2.3 Mortar.

2.301 Mortar shall comply with the proportioning specifications for type N mortar set forth in ASTM C 270 and as
modified herein, proportioned and tested in the laboratory. When tested for water retention, the mortar shall have a
flow, after suction, of 75 percent or more when mixed to an initial flow of 125 to 140 percent. When tested for
compressive strength, mortar shall be mixed to a flow of 100 to 115 percent.

3. SAMPLES. The following shall be submitted for approval, and in addition, representative samples shall be
taken periodically from on-the-site stockpiles as required for testing or checking during the progress of the work.

Anchors and Ties: Two of each type proposed for use.

4. HANDLING AND STORAGE. Materials shall be handled, stored, and protected in an approved manner to
avoid chipping, breakage, contact with soil or contaminating material, and exposure to the elements. Anchors and
ties shall be kept free of rust.

5. SAMPLE PANEL. After material samples are approved a sample panel shall be built as part of the structure
where directed. The sample panel shall be approximately 4 feet by 2 feet in size. Panel shall be representative of the
finish work with respect to stone cutting, mortar joints including tooling, anchorage and bond. The approved sample
panel shall be used as a standard of workmanship for the entire project.

SECTION 5C

STONE VENEER

6.1 General. Both horizontal and vertical mortar joints exposed-to-view between stones shall not exceed 3/8 inch
in width. Wires used for tying the stone in place during the mortaring shall be cut off beneath the surface and care
exercised that all such ends are properly covered to prevent any occurrence of rust. Anchors shall be installed to
provide not less than the support shown on the details, and in such a manner as to eliminate looseness or lack of fit
or improper bends or kinks in wire.

6.1.1 Walls and Columns. Stone shall have beds and joints at right angles to the face, with sharp, true arrises.
Stone shall be placed with layered edges (desert varnish texture) exposed. Exposed faces shall not exceed 4 inchesin
height nor 10 inches in length horizontal. No stone for walls shall exceed 3-inches minimum or 4-inches maximum in
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thickness. Stone, when placed in its intended position, shall. remain at rest before mortar is applied around and
behind. In no case shall theoveralLdistance from the backing wall to the exposed face exceed -S-inches.Stone Shllll
be laid with not less than one inehofcementmortar between.tlwstone and the backing wall. The bond between the
ston,e.and the mortar must ,be sufficient to withstand a shearing strength of50 psLaftercuring for 28. days. All joints
and tJ1e space behind the stonebetweenthe·backing.andstoneshall be filledsolidlywithmort)H and thejointsshall
ber~ed.

6;1 ,2 .Capstones. 'Stone :thicknessshall.not jexceed3-inches.andexposedfa.ces of _CllPst9J,les shall not exceed
6-in(llles-by J 2-inches. AU jointsandthe-space.ull(1er. the stone between. the concrete surface alJ,p stone shall be filled
soli4lYwithmortar.and thejointsraked. ' .

6.2'Hot~Weather·lnstal~~ion. "Stone veneer erected~hentheambient. air ';hasa.tempt.lllilture of more than
99 d~greesF., .in the sha4~,and'has a relathr,e humidity oJ 'lesstJ1an 50 percent shall be protected from direct
expqsure to wind and sun~.9r48hoursafterinstallation.

6.3 ..Cold-WeatherInstajJation.No ~rozen \.~orkshallllebuiltupon.}·Before .erecHngi§toneveneerduring
tenweratures •below 40dtfgreesF.,awritten .statement shall be submitted and approval rec~.ved for the methods
proposed to heat the stolle, and protect the stone from freezingasrequiredbelow.·Stone.sh~lbe kept completely
co,,:eJ,'ed and free from. fr~t, ice,andsnow.atall times and shaUhave a minimum temperaturepf 30 degrees F. when
laid.~emperatureof mortar shall be,between?O degrees F.andHOdegrees F. Temperature. of mixing water or of
water and sand introduced,to cement shall not exceed 160 degrees.F. The air temperature On bQth sides of the stone
shall:be maintained above~OdegreesF.foratleast 72 hours but maybe reduced t048houns.Af high-eady-strength
ceJJ;l.tl.fit is used instead of ;portlandcement or masonry c.ement in the mortar. No.stone shallite laid at temperatures
bel.o;)iV minus 10 degrees. F.1,1nlessauthorized. in .writing.

6.4 :Cutting .and. Fitting, including that required to accommodate the work of others,shall~pedone by masonry
mechanics. Cut edges shall be clean, true, .andsharp.

6;5 UnfinishedWorkshallbe" stepped back for joining with new work. Toothing may be .resorted, to only when
specifically approved. Before laying newwotk, :loose mortar shall be removed.and the exposed joint shall be
thoroUghly cleaned. Surfaces of stone shall be ;dampenedas required after ,cleaning, to obtain good bond with
subllt;:quentwork.

6.6 Protection. Stone 'notbeingworked on shall be propedy protected at . all times. When .rain or snow is
imminent, .the tops of exposed walls over .whichstone js. placed shall be covered with ,a strong nonstaining
waterproof membrane weUsecured in place and in-a manner that ,will prevent moisture from accumulating within
the unfinished wall. Adequate provisions shall be made during construction to prevent damage by wind.

6.7 Mortar. Materials shall be accurately measured and mixed with as tnuchwateras may be necessary to
pwduce the wettest workable consistency possible. ;MortarshaU be placed infinaLpositionwithin 2~112hoursafter

mixing. Mortar ,not. used or that has started •. to .set within this time "interval shallbe.discarded.Mortar that has
stiffened within the above timeinterval,becauseof evaporation of moisturefrom the mortar, shallberetempered to
restore its workability.

6;8 Jointing. Joints exposed·to-viewshall be tooled. slightly concave ,with the mortar thoro:yghly compacted and
pressed against the edges of the units. Tooling shall be done when the mortar is thumbprint hard. The tooled joints
shall be finished to uniform lines ,and surfaces, smooth, and free of to.ol marks. Horizontal joints between top of
stone and underside of concrete slab shall be filled with mortar unless otherwise indicated.

7. POINTING AND CLEANING. Mortar daubs or splashings, before setting or hardening,shall be completely
removed from.stone surfaces thatwiUbe exposed. Before completion ofthe.work,aILdefects injoints ofstone to be
exposed shall be raked out as necessary, filled with.mortar, and tooled to march existing joints. Stone surfaces shan
not be cleaned,otherthanremoving excess surface mortar,until mortar in joints has hardened, Stone·surfaces shall
be left clean, free of mortar daubs, -dirt, stain, and discoloration, includiu.gscum from cleaning operations and with
tight mortar joints throughout. Metal tools and· metal brushes shan not be used for cleaning; Stone surfaces shall be
dry-brushed at the end of each day's work and.after any required pointing.

* * **.*
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Resistance to Abrasion of Large Size'Coarse
Aggregate by Use of the Los Angeles Machine

Substitute Ocean Water

Soundness of Aggregates by Use of .
Sodium Sulfate or Magnesium Sulfate

Specific Gravity and Absorption of
Coarse Aggregate

Sieve or Screen Analysis of Fine and
Coarse Aggregates .

Resistance to Abrasion of Small Size.
COarse Aggregate by Use of the Los
Angeles Machine .

4. Placement
5. Scales .
6. Waybills and Delivery Tickets

Index

C 88-73

C 136-71

C127-73

SECTION 5D

STONE PROTECTION

C 131-69

1. Applicable Publications
2. Materials
3. Foundation Preparation

1. APPLICABLE PUBLICAnONS. The following American Society for Testing and Materials Standards of the
issue~ listed below, but referred to thereafter by 1;!asic designation only, form a part of this specification to the
extent indicated by the references thereto.

C 535...(i9
(R 1975)

D 1141-52

2. MAtERIALS.

5D-l

2.2 Quality Compliance. Test results and service records may be used to determine the acceptability of the stone
protection mate,rials. In ,the event compliance test reports and/or service records are not available, the ~aterial shall
be. subjected to the tests outlined in these specifications to determine its acceptability for use in the work. Before a
proposed new source of stone will be considered for sampling and testing, one of the following criteria must be met:

a. A sufficiently developed quarry operation to demonstrate that an adequate quantity of stone is available to
fulfill the contract requirements; or,
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I. 2.1 .Source.and Ma.ten.·alAPproval... !he Contractor s~all make all ~rrangements, pay all ro.ya!ties, and secure al.l
permltll for tbe ptoeul'cment, furnishlJll and transportmg of matenals. The sources from which' the Contractor

_ proposes to obtain the material shall be selected and a sample submitted a minimum of 45 days in advance of the
_ time when the material will be required in the work. Stone from a proposed source where exploratory investigations

I
and compliance test reports or satisfactory service records are not available, will be tested by the Government for
quality compliance. The Government will test one sample at its expense. If the material fails the tests or if the
Contractor desires to utilize more than one source, additional testing will be accomplished by the Government for
the sum of $850 for each sample tested. The costs of such tests will be deducted from payment due the Contractor.
All test samples (500 pounds minimum) shall be representative of the rock source and shall be obtained by the

1 Contractor under the supervision of the Contracting Officer and delivered at the Contractor's expense to the South
Pacific Division Laboratory, U.S. Army Engineer Division, South Pacific, Sausalito, California. A list of sources from
which acceptable stone protection materials have been obtained is available for informational purposes in the office
of the District Engineer, Foundations and Materials Branch, 300 North Los AngelesStreet, Los Angeles, California.
Sources listed may no longer be available due to depletion or may not be acceptable because of changes in the

I material. The Contractor shall vary the quarrying, processing, loading and placing operations to secure the type and
quality of stone protection specified. If the stone being furnished by the Contractor does not fully meet all the
requirements of these specifications, the Contractor shall furnish at no additional cost to the Government, other
stone meeting the requirements of these specifications. Approval of stone from a source shall not be construed as a

I waiver of the right of the Government to require the Contractor to furnish stone which complies with these
specifications. Materials produced from localized areas, zones or strata will be rejected when such materials do not
comply with the specifications.

2.1.1 Stone of a suitable quality and in sufficient quantity necessary for stone protection may be obtained from
the Borrow Area for ZoneH and III embankment material. Processing of the material will be required to produce
stone protection meeting the requirements of this specification.

I
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Requirement

2.50 minimum
2.0% maximum
No fracturing(3)
10% max.loss(4)
50% max. less

Test Method

ASTM C 127
ASTM C 127
SPD Test Procedure< 1)
ASTM C 88(2)
ASTM C 535

b. An exposed face plus sufficient explorations (results of which are made available to the Government) to
demonstrate that anadequate quantity of stone is available to full fill the contract requirements.

2.2.1 Filter Material. Material shall contain no organic matter nor soft, friable particles, shall be clean, hard, and til
uncoated, and shall have a percentage of wear not to exceed 50 percent after 500 revolutions when tested in
accordance with ASTM C131. Filter material may be obtained from required excavation.

2.3 Quality Compliance Tests for Stone Protection. Stone shall meet the following test requirements.

Test

Specific Gravity (Bulk SSD)
Absorotion
Wetting & Drying
Sodium Sulfate
Abrasion Loss

In addition to the above tests, the stone shall be subjected to a petrographic and X-ray diffraction analysis. The
stone must not contain any swelling type clay (illite or montmorillonite).

NOTE:(l): Test procedure wetting-and-drying tests. The initial step of the test is the careful examination of the
entire sample and the selection of representative test specimens. The piece should be large enough to produce two
cut slabs, 1 inch thick (±. 1/4 inch) with a minimum surface area of 30 square inches on one side. Two chunks
approximately three by four inches are also chosen. The slabs and chunks are carefully examined under a lpw-power
microscope and all visible surface features are noted and recorded. The specimens are then oven dried at 140 degrees
F., for eight hours, cooled and weighed to the nearest tenth of a gram. The test specimens are photographe~ to show
all surface features before the test. The chunks and slabs are then subjected to fifteen cycles of wetting and drying.
One slab and one chunk are soaked in fresh tap water, the other slab and chunk are soaked in salt water prepared in
accordance with ASTM D1l41. Each cycle consists of soaking for sixteen hours at room temperature and then
drying in an oven for eight hours at 140 degrees F. After each cycle the specimens are examined with the low-power
microscope to check for opening or movement of fractures, flaking along edges, swelling of clays, softening or rock
surface, heaving of micaceous minerals, breakdown of matrix material and any other evidence of· weakness
developing in the rock. The cycle in which any of these actions occurs is recorded. After fifteen cycles, the slabs and I
chunks are again carefully examined and all changes in the rocks are noted and recorded. The test specimens
together with all flakes or particles which come off during the test are oven dried, weighed and photographed.

NOTE: (2): The test shall be made on 50 particles each weighing 100 grams, ±. 20 grams, in lieu of the gradatiOIe
given in C 88. I
NOTE: (3): Weakening and loss of individual surface particles is perniissible unless bond of the surface grains softens
and causes general disintegration of the surface material.

NOTE: (4): Sandstones which have a Ipss greater than the specified limit will be accepted if the Contractor
demonstrates that the rock has a satisfactory service record.

2.4 Gradation Sampling and Testing for Stone Protection. Tests shall be performed by an approved testing
laboratory on samples selected by the Contracting Officer. The Government reserves the right to perform check tests
and to use the Contractor's sampling and testing facilities to make the tests. Each sample shall consist of not less
than two tons of materials and shall be selected at random from the production run. One gradation test is required at
the beginning of production prior to delivery of stone tothe project and a minimum of one additional test for each
20,000 tons of material placed. All sampling and gradation tests performed by the Contractor shall be under the
supervision of the Contracting Officer.

2.5 Gradation.

2.5.1 General. All points on individual grading curves shall be between the boundary limits as defined by smooth
curves drawn through specified grading limits· plotted on a mechanical analysis diagram. The individl.lal grading
curves shall not exhibit abrupt changes in slope denoting skip grading or scalping of certain sizes. Specified grading
of all material shall be met both at the source and as delivered to the project. In addition, material not meeting the
required grading due to segregation or degradation during placement shall be rejected. If best results show. that stone
does not meet the required grading, the hauling operation will be stopped immediately and will not resume until
processing procedures are adjusted and a gradation test is completed showing gradation requirements are met. All
gradation tests shall be at the expense of the Contractor.

2.5.2 Filter Material. Filter material shall be well graded between the limits specified below when tested in
accordance with ASTM C136.
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4. PLACEMENT.

SD-3

Percent Finer
(by Weight)

100
70-90
30-50
10-30

Percent Smaller
(by Weight)

100
40-80

0-40
0-5

18"
12"
6"
3"

6"
3"

No.4
No. 40

Sieve Size

Sieve Size

Type I stone and grouted stone shall be reasonably well graded between 4 and 12 inches.2.5.3

3. FOUNDATION PREPARATION. Areas on which filter material or stone is to be placed shall be trimed and
dressed to conform to cross sections inqicateq or directed, within an allowable tolerance of plus or minus one inch
from the theoretical slope lines and grades. Where such areas are below the allowable minus tolerance limit they shall
be brought to grade by filling with earth similar. to the adjacent material and well compacted, or by filling with
approved material, and no additional payment will be made for any material thus required. Immediately prior to
placing the filter material or stone, the prepared base shall be inspected by the Contracting Officer and no material
shall be placed thereon until that area has been approved.

2.5.4 Riprap shall be reasonably well-graded within the limits specified below:

4.1 Filter Material shall be spread uniformly on the prepared base, in a satisfactory manner, to the neat lines
indicated or directed. Placing of material by methods which will tend to segregate particle sizes will not be
permitted. Any damage to the prepared surface of the base during placing of the filter material shall be repaired
before proceeding with the work. Compaction of the filter material will not be required but it shall be finished to
present a reasonably even surface free from mounds or windrows. A tolerance of plus or minus one inch from the
slope lines and grades when measured with a 10-foot straightedge will be allowed in each finished course, except that
either extreme of such tolerance shall not be continuous over an area greater than 200 square feet.

4.2 Type I Stone, Grouted Stone and Riprap shall be placed in a manner to produce a reasonably well graded mass
with the minimum practicable percentage of voids, and shall be constructed to the lines and grades indicated or
directed. Stone shall be placed to its full course thickness in one operation and in a manner to avoid displacing the
underlying material. Method of placement shall be submitted to Contracting Officer for approval prior to
commencement of placement operations. The Contractor shall maintain the stone protection until accepted and any
material displaced by any cause shall be replaced at his expense to the lines and grades shown on the drawings. Self
propelled equipment shall not be used on the levee slopes and/or toe slopes. Hand placing, barring, or placing by
crane will be required only to the extent necessary to secure the results specified. Placing stone by dumping into
chutes or by similar methods likely to cause segregation will not be permitted. A tolerance of ±'3" from the indicated
slope lines and grades will be allowed in the finished surface, except that either extreme of such tolerance shall not
be continuous over an area greater than 200 square feet.

5. SCALES shall be standard truck scales of the beam type. The scales shall be of sufficient size and capacity to
accommodate all trucks used in hauling the material. Scales shall be tested, approved, and sealed by an inspector of
the State Inspection Bureau charged with scales inspection within the state in which the project is located. Scales
shall be calibrated and resealed as often as necessary to insure continuous accuracy. The necessary number of
standard weights for testing the scales shall be on hand at all times and, if an official inspection bureau of the state is
not available, the scales will be tested by the Contracting Officer.

6. WAYBILLS AND DELIVERY TICKETS. Copies of waybills or delivery tickets shall be submitted to the
Contracting Officer during the progress of the work. Before the final statement is allowed, the Contractor shall file
with the Contracting Officer certified waybills and/or certified delivery tickets for all stone actually used in the
construction covered by the contract. .
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1.3 American Association of State Highway and Transportation Officials (AASHTO) Specification.

SECTION 6A

MISCELLANEOUS METAL AND MATERIALS

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto.

Laminated Elastomeric Bridge Bearings

Metal, Expanded, Steel

Coating Compound, Bituminous, Solvent;
Coal Tar Base

Varnish: Asphalt

Wire Fabric (Insect Screening)

Shield, Expansion; Nail Expansion;
and Nail, Drive Screw (Devices,
Anchoring, Masonry)

Washers, Lock (Spring)

Screw, Wood

Screw, Machine: Slotted, Cross-Recessed
or Hexagon Head

Screw, Cap, Slotted and Hexagon
Head

Hardware, Builders'; Shelf and
Miscellaneous

Bolt, Toggle: and Expansion Sleeve,
Screw

Screening, Insect, Nonmetallic

9. Anchorage
10. Wall Vents
11. Handrails
12. Miscellaneous Plates and Shapes
13. Shop Painting
14. Restroom Signs
15. Permanent Project Signs
16. Elastomeric Bearing Pads

6A-l

Index

M 251-74

1. Applicable Publications
2. General
3. Dissimilar Materials
4. Materials
5. Shop Drawings
6. Samples
7. Workmanship
8. Qualification of Welders

1.1 Federal Specifications.

L-S-125B

FF-B-588C
& Am-l

FF-H-OOlll b
(GSA-FSS)

FF-S-85C
& Am-l

FF-S-92B
& Am-l

FF-S-IllD

FF-S-325
& Int. Am-3
(GSA-FSS)

FF-W-84a
& Am-2

RR-W-365
& Am-l

TT-V-5lF

1.2 Military Specifications.

MIL-M-17194C
& Am-2

MIL-C-18480A
(DOCKS)
& Am-3I~
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\Gray ir.on ,ea:stUlgs

We4led and~lesSStcecl f'Jipe

.~jn.¢ !(H0t-G;:(,};vamzed),DGat~oOB
'Products F;&'bricated {[oBil ~'&ill,

.~resse.d,.an4F~d;Stecl~.

;,f11ate.s,&l:!\, :and'$t1"~P

.Zjno..(J0ai-e:d(Gal.Yanjz.ed~WilG~t. noOn :She.ets .

ti;nc'CQtlt4ng;(liIot~)®nA*m~ "
S'teilf'r.od>uots

:BieelSheet, ,Zi~ate4;(i(;alW!.e41~
~y 'the iH:Qt-D.ip,~, \General
·Requirem~ntll

A 36·75

A 4:8':74

A 53·75

A '123-73

A 163·66

A 525-75

A 3.86':73

1) 1.1-75 (iRe\, 1-76)

'B 3.0-41

2. GENERAL. ir'heConttllCt0f .'ll~yaill'm#aSure.$entsand:Shan~~ ,a'iI_hi ;wea.sm:emiMtcS,nece&Sll1'Y
'bef.ore fabrication. W~lding to;orO:n .stt>~ 'Steel ,shall he inacc011dance with:t1le ~t_-aJ.WldldiJlgCO;fle. ,of the
}\;mericanWeldiIlg$o.ciet:¥.JJ~ms$<Vroi'fi~ ':to be ~al.Ya:nize4. wl1enpracticablea;oo ~t .mtticate4 'otherwise, 'SluiIbe
hot-.dip processed a:t1ter fabricat~n. Ga'1"lUl'izjngma'Q.ne in ~l'dance ·withAS'[':'M ''$J;leciflications A 423, A \t~3.,

A 3.86, or A 525., Jlsapplicable. ~.osedfast~s.11be ~tiblemateriais,shall;genmllY'tftatchin,oolor and
finish, and shall .harmonize with the mllterJal t.l? whichfast.enillgs ;~e applied. 'Mat.eri.a::ls ..and ;partsnec.essailYoto
comp:leteeach item, even tho.ugh Sl1c:h w~k isn0t ,(lefinit¢!ysh.own corspeclfied, shall he inCluded. 'Wsc¢llan~us
b0'lts andanchors,sllPPOrts;:b1"acell,ranQ COJ\l'1l.6c1!il'>ns:~peSBlJ.lYf~rcompletiono:fthe m1scellaneolils m:etalwcOrksh'ltll
be provided. 'inhe 'lleoessaryrebates,lu:gs, ..alldbra~~shall,beprov:ided so that:t4ie wotk \l,1am,be a·ssemb'le.iil4na nem
and sl1bstantialf'fumner. ,E4gesof fl.a~ellJ, $j;~ssba;'1l,be tl1l',ned., to form plaster~ys~ 'P'laster <occam, ftoles'fo:r
bo1lts andscrewsSball be ·drilledorpunchelt~O&matching ·o<fhflltlSwll he caw;e .:f0'rl'~ion. ;FJlsten~$'haU.he

concealed where ,practicable. I1hickness'9f't)J);¢tal ;andl;i~sofas!lembilyand sU;pp~rtilShan ;give'8n1ple :str.en.sthand
stiffneSS. .Jointseocposed to theweat'ltetshall be formed 'to 'ex'Clllde water. .

3. DISSIMfLARMATEaR,lAU. ,(Where «li~imHal' m.¢tals ;are in contact, or Wherea~_m ,is in ;contact .wdth
concrete, mor'tar, masonry,wdOr.p1'eB$U1'ei$Fea,tellJ, wood,liuabsorpuve materiaisslibje.ct It0wdin,g, i'he :surfaces
shall be protected with a ·:coat of bituIllinousp·aint 'C0llformin,g to iMilitalYSpe.pificatit.m .L-c~l$'4r8.ID '0:1'\1:0 Federal
8p.ecification 'fT-V-51, unless ,otherwiSe ~.ecifie,d, ~preyent ,gal'¥anicor .corrosiveacti®f)..

4. MA'fERIALBshl,lllccmform !to there(fol11rcetn,ents specified ifor the particular item;and wihere t'hes.e1'eqmements
al'e not specified in detail, the ,matetiaJl;~llbeSllitaP,lef.or the il1!temled ,uSlI:!ge·of,t'he j,tem. 'ffiilema1ier,i8J15 listed ,
below shall conform to the :fcea;pectivespecifications .a,ndotb.er requirements as des~at~below.

4.1 Alllminum.Unlessotherwise :specif1ed,alumiDllllliitemssllaH be in standard mill ?finish.

4.2 Anchors.

4.2.1 Expansiqn Shields.F.edeml.•cificiltion FF"S,32$..

4.2.2 Toggle B0'lts.f'ederal'Specificati9n ~F.~,588.

4.3 Expanded Metal shl!Jllconform toM.ilitlm'$p:ecificatien MlL-M-17l94"type Il,c14ss 11 'or class 2.

4,4 Fastene'rs.

4.4.1 Bolts and Nut'S shall besuitalble:forUcseintended.

4.4.2 'Powder..DIivenFastenerll may belt~donlywhenapPl'ovedin:wri:thlg.
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4.4.3 Screws. Federal Specification FF-S-85, FF-S-92,and FF-S-l11, as best suited for use intended.

4.4.4 Washers. Federal Specification FF-W-84 for lock washers. Flat washers shall be suitable for use intended.

4.5 Hardware. Unless otherwise specified,. hardware provided as an· integral part of miscellaneous metal items
shall conform to Federal Specification FF-H-l11.

4.6 Insect Screen. Federal Specification RR-W-365, type II, III, or VII, 18 by16 mesh, or Federal Specification
L-S-125, type II, bronze or aluminum color, 18 by 16 mesh. .

4.7 Cast Iron Castings. ASTM Standard A 48.

5. SHOP DRAWINGS, along with catalog cuts, templates, and erection and installation details, as appropriate, for
all miscellaneous metal items shall be submitted for approval in accordance with the SPECIAL PROVISIONS.
SUbmittal!! shall be complete in detail; shall indicate thickness, type, grade, class of metal, and dimensions; and shall
show construction details, reinforcement, anchorage; and installation with relation to the building construction.

6. SAMPLES shall be full size, shall be taken from manufacturer's stock, and shall be complete as required for
installation in the work. After approval, samples may be installed in the work,provided each sample is clearly
identified and its location recorded. One sample ofany item shall be submitted for approval upon request by the
Contracting Officer.

7. WORKMANSHIP. Miscellaneous metalwpr~ shall be well formed to shape and size, with sharp lines and angles
and true curves. Drilling and punching shall produce clean true lines and surfaces. Welding shall be continuous along
the entire area of contact except where tack welding is permitted, Exposed connections of work in place shall not be
tack welded. Exposed welds shall be ground smooth. Exposed surfaces of work ~n place shall have a smooth finish,
and unless otherwise approved, exposed riveting shall be flush. Where tight fits are required, joints shall be milled to
a close fit. Corner joints shall be coped or mitered, well formed, and in true alinement. Work shall be accurately set
to established lines and elevations and securelyfastened in place. Work shall be executed and finished in accordance
with approved drawings, cuts, details, and samples.

8. QUALIFICATION OF WELDERS. Welding to or on structural steel or miscellaneous items of structural steel
shall be pl;lrformed by certified welders qualified in accordance with procedures covered in American Welding
Society Standard B 3.0 using procedures and materials and equipment of the type required for the work.

9. ANCHORAGE shall be provided where necessary for fastening miscellaneous metal items securely in place.
Anchorage not otherwise specified or indicated shall include slotted inserts, expansion shields, and powder-driven
fasteners when approved for concrete; toggle bolts and through bolts for masonry; machine and carriage bolts for
steel; through bolts, lag bolts, and screws for wood. Slotted inserts shall be of types required to engage with the
anchors and shall be approved.

10. WALL VENTS shall be two-piece type, 7-S /8- by 15-5/8 and 2-1/4- by 8-inch sizes as indicated, and shall be of
cast aluminum with integral water stop. Insect screen shall be installed at the back of the vent. Louvered opening
shall have top and bottom drip lips, and the net ventilating area with closer or damper open shall be at least 35
d'ercent of the gross wall opening. The frames shall have a structural strength adequate to permit use in masonry
walls without a linteL Where indicated, vents shall include an upturned duct section, formed in a 90-degree bend,
attached to interior of the ventilated opening to deter infiltration of windblown materials.

11. HANDRAILS.

11.1 Steel Railing including pipe inserts in concrete shall be standard-weight steel pipe conforming to ASTM
Specification A 53. Pipe shall be 2-inch size. Pipe railings shall be galvanized.

11.1.1 Fabrication. Jointing of post, rail, and corners shall be by one of the following methods.

11.1.1.2 Mitered and Welded Joints made by fitting post to top rail and intermediate rail to post, mitering corners,
groove welding joints, and grinding smooth. Railing splices shall "e butted and reinforced by a tight-fitting interior
sleeve not less than 6 inches long. '

11.1.1.3 Railings May Be Bent At Corners in lieu of jointing, provided bends are made in suitable jigs and that the
pipe is not crushed.

11.1.2 Installation.

11.1. 2.1 Except as hereinafter specified, rails shall be installed by means of steel pipe sleeve inserts or preformed
holes, set and anchored in the concrete as indicated. Posts shall be inserted into the steel pipe sleeves or preformed
holes, leveled, plumbed, and alined. The lI-nnular space between pipe posts and pipe sleeve inserts shall be filled solid
with molten lead or sulphur or a quick-setting hydraulic cement.
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11.1.2.2 Rails shall be anchored to bridge at gagUl8 station, by means of expansion shields and bolts.

12. MISCELLANEOUS PLAtES A.ND SHAPES such as lintels, sill angles, miscellaneous mountings, and frames,
shall be provided to complete the work. MiscellaneoUS plates and shapes shall conform to A.STM Specification A 36.

13, SHOP PAINtING. UUless otherwise specified, surfaces of ferrous metal, excepfgalva'ni~ea surfa<;es, shall'be
c1ean¢q andshoj> cOated wittl the man\lfacturer'S'ta"'l1aJ:dprotec~ivecoafing.J.t,~!U~ to ~Jillisllpainted.shallllot bi:l
given a bitumitlQus protective coating. Surf!lces shaH be cleaned with solvents to retn<we gre3s~ 'and oil aUd witli
power wire~brushing or sandblasting to retnQve:lQQse,ll,lst, loosemiUscate, alild.()ther (oreign slJb~ances.Surfaces of
items embedde4 in cQncretesb,all not be painted. ... . , .

14. aEstRooM ,SIGNS. .Stgnssh,all· conform ,to. theappUcable· req.uirements .. of the DepMtment of Interior,
NatiolW.1 Park S.. erV...ice. Si.gn $Y8t.em spe.Cifi.cations...sisn f.aces '~.u.. Qe. reflect.ive. plastic. sl,leetinghnninat~ to meta..1
panels, 8ackgtound color of .sheeting sb,all be brown. Signs shall be install~at the I6cation8 indicated oh the
drawin.,gs and.sb,all be of the types shown on4rawings. Restroom signs sballbe ,mountedoq waH where shown.
Faste~~ito wall shall be in a~approv64manner. e, • .

1$. ..•,ltRMANENt PROJEet SICN $haUbec~nstructed lI:S jn~tjcat~.

15.1 . Concreteand:c()ncr.t~,finishsbal1·~nform to the appUcll.l,>le ffXliJirements pLthe s~t,ion: iC<:n;CR.E'fECON$TRt1CnON. . ......,. . .... .,. ,.... ., .,.". ,,'

15.2' Lumber sh-allbe. redWQod, rpugbsawn,. ClearA,li Heartgra4e,' asgradedb¥ the Redw004 fnspeCtionService.
Sandb4\stiilgshall bellil in'dWate<,t.. t~pla~ or masking .shallbeprovid¢!i asr.equited to proteetadjficent slJrfaces~

16. ~LA$TOMERlC BE"AJUNG t>ADSsballc9l\form to requirements of A.ASHTO M 25 L The C6rttractorshall
furm. tQthe·ContractingOffic.er ace~ification~Ytb,emanuflicturer that the elastolner, and famic{ifu~d),in.the
elastomerro bearintpads to 1le. fm:w.she4confO$1s to thespecific'ation requirements. . ' . ,.
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3. INSTALLATlON OF FENCE.

1.1 Federal Specifications (Fed. Spec.).

Ready-Mixed Concrete

Solder Metal

3. Installation of Fence

Index

RR-F-19IGjGEN

B 32-70

C 94-74a

MATERIALS shall conform to Fed. Spec. R.R-F-191CjGEN and other requirements specified below:

1. Applicable Publications
2. Materials

Fencing, Wire and Post, Metal (and Gates,
Chain-Link Fabric, and Accessories)

1.2 American Society for Testing and Materials (ASTM) Standards.

2.

2.3.3 Reinforcing or Tension Wire. Minimum Tensile strength of 80,000 pounds per square inch, zinc-coated.

2.3.4 Tie Wire. Aluminum alloy of 0.144-inchdiameter for attaching fabric to top rail and to intermediate posts.
Hog rings of O.llO-inch diameter aluminum wire shall be used for attaching fabric to top and bottom wires.
Preformed clips of 6-gage zinc-coated steel wire may be used for attaching fabric to intermediate posts.

2.3.5 Post Braces and Truss Rods. For each gate, corner, pull, or end post. Truss rods shall be provided with
turnbuckles or other equivalent provisions for adjustment. .

2.3.6 Post, Rails, and Braces. The posts, rails, and braces, except for bridge fence, shall be either round or
H-Section; however, the same type shall be used throughout the project. For bridge fence, round members only shall
be used.

SECTION 6D

FENCES

2.2 Concrete. ASTM C 94, using 3j4-inch maximum size aggregate, and having minimum compressive strength of
3,000 p.s.i. at 28 days. Grout shall consist of one part portland cement to 3 parts clean, well-graded sand and the
minimum amount of water to produce a workable mix.

2.3 Accessories for Chain-Link Fences. Federal Specification RR-F-191, Zinc coated except as modified herein.

2.3.1 Gates. Gates shall have truss rods or intermediate braces. Gate fabric shall be attached to the gate frame by
method standard with the manufacturer except that welding will not be permitted. Latches shall be arranged for
padlocking so· that padlock will be accessible from both sides of the gate regardless of the latching arrangement. All
gate hinges shall be the non-removable bolt-pin type.

2.3.2 Deleted.

2.1 Chain-Link Fabric. Fed. Spec. RR-F-191, type 1, 2 oz. coating and shall be 9 gage wire woven in a 2-inch
mesh.

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto.

3.1 General. The fence shall be installed to the alinement indicated. Fence installation shall be in accordance
with the fence manufacturer's written installation instructions except as modified herein.

3.2 Post Setting. Posts shall be set plumb and in alinement. Posts shall be set in concrete bases of dimensions
indicated except where posts are set in preformed holes. Concrete shall be thoroughly compacted so as to be free of
voids and finished in a dome. Braced pull posts shall be installed at fence ends, intersections, each change in
direction of 10 degrees or more horizontally, and at each grade change of 5 degrees or more. Straight runs between
braced pull posts shall not exceed 500 feet. In preformed holes, posts shall be set with a minimum of 1 inch of grout
around each post. Grout shall be thoroughly worked into the hole so as to be free of voids and finished in a dome.
Concrete and grout shall be cured a minimum of 72 hours before any, further work is done on the posts.
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3.3 Post Tops shall be installed as recommended by the manufacturer.

3.4 Top and Bottom Reinforcing Wires shall be installed before installing chain-link fabric and shall be pulled taut.

3.5 Fabric shall be pulled taut and secured to the topwire and bottom wire close to both sides of each post and at
intervals of not more than 24 inches on centers. Fabric shall be attached to the sides of the post away from the
enclosed opening. Fabric shall be secured to braced pull posts using stretcher bars and ties or dips or by integrally
weaving to integral fastening loops of ends,· corner, pull, and gate posts for the full length of ea€h post. Fabric s~all
be attached to line posts at not greater than 15 inches on center using ties or clips. Splices in fabric shall be made
with sUitable splicing wirfl. Edgesof fabric made by fiyld cuts shall be knuckled or barbed as applicable.

3.6 Gate shall be installed as indicated. Hinge bolts shall be installed in drilled holes in the gate posts. Bolts and
nuts shall be tack welded to gate posts.

3.7 Repair. In the event that any portion of galvanized items is abraded or otherwise damaged to the extent that
the base metal is exposed; such damaged or abraded portions shall be neatly covered with Grade SOB solder
confotming to the requirements of ASTM Specification B 32.

* * * * *
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2. DELIVERY, STORAGE, AND HANDLING OF MATERIALS.

1.2· American Association of State Highway and Transportation Officials (AASHTO), Publications.

Reinforced Concrete Culvert, Storm
Drain, and Sewer Pipe

Mortar for Unit Masonry

Packing; Jute, Twisted
Sealing Compound, Preformed Plastic,

for Expansion Joints and Pipe Joints
Pipe, Corrugated (Iron or Steel, Zinc

Coated)

8. Concrete Pipe Joints
9. Corrugated Metal Pipe Joints

10. Excavation and Trenching for Pipe
Culverts

11. Bedding
12. Placing Pipe
13. Backfilling

Index

C 76-75

C 270-73

M 170-761 Reinforced Concrete Culvert, Storm
Drain, and Sewer Pipe

American Society for Testing and Materials (ASTM), Publications.

HH-P-117
SS-S-2l0A & AM-l
(GSA-FSS)

WW-P-40SB
& Am-l

1. Applicable Publications
2. Delivery, Storage, and Handling of

Materials
3. Manufacturer's Recommendations
4. Tests for Pipe
5. Pipe for Culverts
6. Drainage Structures
7. Materials for Drainage Structures

SECTION 8D

CULVERTS

4. TESTS FOR PIPE. Certified copies of test reports demonstrating conformance to applicable pipe
specifications shall be delivered to the Contracting Officer before pipe is installed. Strength tests for concrete pipe as
required in applicable specifications shall be the three-edge bearing tests.

5. PIPE FOR CULVERTS shall be as indicated and shall conform to requirements for the following pertinent
types.

5.1 Reinforced Concrete Pipe. ASTM C 76 or AASHTO M 170, Class IV.

5.2 Corrugated Steel Pipe and Pipe Arch. Fed. Spec. WW-P-405, Class I or II, Shape 1, 2, and 3 as applicable.
Sheet thickness and corrugation of pipe or pipe arch shall be as indicated.

2.1 Delivery and Storage. Materials delivered to site shall be inspected for damage, unloaded, and stored with the
minimum of handling. Do not store materials directly on the ground. Inside of pipes and fittings shall be kept free of
dirt and debris.

2.2 Handling. Materials shall be handled in such a manner as to insure delivery to the trench in sound undamaged
condition. Pipe shall be carried to the trench not dragged. Gasket materials and plastic materials that are not to be
installed immediately shall not be stored in the direct sunlight.

3. MANUFACTURER'S RECOMMENDATIONS. Where installation procedures or any part thereof are required
to be in accordance with the recommendations of the manufacturer of the material being installed, printed copies of
these recommendations shall be furnished to the Contracting Officer prior to installation. Installation of the item
will not be allowed until the recommendations are received. Failure to furnish these recommendations can be cause
for rejection of the material.

1.3

1.1 Federal Specifications (Fed. Spec.).

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto.
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6. DRAINAGE STRUcrURES shall be of the following types, constructed of the materials specified for each type
and in accordance with the indicated details. .,

6.1 Walls and Headwalls. Construction shall be of reinforced concrete as indicated.

6.2 Flared End Sections. Sections shall be of a standard design with pipe manufacturer and manufactured of the
same material as specified for the pipe.

7. MATERIALS FOR DRAINAGE STRUCTURES.

7.1 Concrete. Unless otherwise specified, reinforced concrete shall conform to the requirements of the section:
CONCRETE CONSTRUcrION. 7.2 Mortar. Mortar for pipe joints and connections to other drainage structures
shall conform to ASTM C 270, Type M, except the maximum placement time shall be one hour.

7.2.1 The quantity of water in the mixture shall be sufficient to produce a stiff workable mortar. Water shall be
clea.n and free of harmful acids, alkalies, and organic impurities. The mortar shall be used within 30 minutes after the
ingredients are mixed with water.

7.2.2 The inside of the joint shall be wiped clean and finished smooth. In pipe too small for a IDlJIl to work inside,
wiping may be done by dra~ng a suitable swab or long-handled brush through the pipe as work progresses. The
mortar bead on the outside shall be protected from air and sun with a proper covering until satisfactorily cured.

8. CONCRETE PIPE JOINTS. Unless otherwise specified, one of the following methods of jointing for
bell-and~spigot and tongue-and"groove pipe shall be used: .

8.1 Cement-Mortar Bell-And.-Spigot Joint. The first pipe shall be bedded to the established gradeline, with the
bell end placed upstream. The interior surface of the bell shall be carefully cleaned with a wet brush and the lower
portion of the bell filled with mortar to such depth as to bring inner surfaces of abutting pipes flush and even. The
spigot end of each subsequent pipe shall be cleaned with a wet brush and uniformly matched into the bell so that
sections are closely fitted. After each section is laid, remainder of the joint shall be filled with mortar, and a bead
shall be formed around the outside of the joint with sufficient additional mortar. Cement mortar, finish, and
protection of joints shall be. as specified in paragraph MATERIALS FOR DRAINAGE STRUCTURES: Mortar. If
mortar is not sufficiently stiff to prevent appreciable slump before setting, outside of the joint shall be wrapped or
bandaged with cheesecloth to hold mortar in place.

8.2 Cement-Mortar Oakum Joint for Bell-And-Spigot Pipe. A closely twisted gasket shall be made of joint
packing, conforming to Fed. Spec. HH-P-ll7, of diameter required to support the spigot endof the pipe at the proper
grade and to make the joint concentric. Joint packing shall be in one piece of sufficient length to pass around the
pipe and lap at top.· This gasket shall be thoroughly saturated with neat cement grout. Bell of the pipe shall be
thoroughly cleaned with wet brush, and gasket shall be laid in the bell for the lower third of the circumference and
covered with mortar. Spigot of pipe shall be thoroughly cleaned with wet brush, inserted in the bell, and carefully
driven home. A small amount of mortar shall be inserted in the annular space for the upper two-thirds of the
circumference. The gasket then shall be lapped at top of the pipe and driven home in the annular space withcalking
tool. Remainder of annular space then shall be filled completely with mortar and beveled at an angle of
approximately 45 degrees with outside of the bell. If mortar is not sufficiently stiff to prevent appreciable slump
before setting,outside of the joint thus made shall be wrapped with cheesecloth-Placing of this type joint shall be
kept at least five joints behind laying operations. The cement mortar finish, and protection of joints shall be as
specified in paragraph MATERIALS FOR DRAINAGE STRUCTURES: Mortar.

8.3 Cement-Mortar Diaper Joint for Bell-And-Spigot Pipe. The pipe shall be centered so that annular space is
uniform. The annular space shall be calked with joint packing conforming to Fed. Spec. HH-P-ll7. Before calking, the
inside of bell and outside of spigot shall be clean.

8.3.1 Diaper bandsshall consist of heavy cloth fabric to hold grout in place at joints and shall be cut into such
lengths that they will extend one-eighth of the circumference of pipe above the spring line on one side of pipe and
up to the spring line on the other side of the pipe. Longitudinal edges of. fabric bands s!:lall be rolled and stitched
around two pieces of wire. Width of fabric bands shall be such t.hat after fabric has been securely stitched around
both edges on wires, the wires will be uniformly spaced not less than eight inches apart. Wires shall be cut into
lengths to pass around pipe with sufficient extra length for the ends tp be twisted at top' of pipe to hold band
securely in place; bands shall be accurately centered around lower portion of joint.

8.3.2 Grout shall be poured between band and pipe from only the high side of band, until grout rises to the top of
band at the spring line of pipe, or as nearly so as possible,· on the opposite side of pipe, to insure a thorough sealing
of joint around the portion of pipe covered by band. Silt, slush, water, or polluted mortar grout forced up on the
lower side shall be carefully forced out by the pouring and removed.
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8.3.3 The remaining unfilled upper portion of the joint shall then be filled with mortar and a bead formed around
outside of this upper portion of joint with sufficient amount of additional mortar. The diaper shall be left in place.
Placing of this type joint shall be kept at least five joints behind actual laying of pipe. No backfilling around joints
shall be done until joints have been fUlly inspected and approved. The cement mortar, finish, and protection of
joints shall be as specified in paragraph MATERIALS FOR DRAINAGE STRUCTURES: Mortar.

8.4 Cement-Mortar Tongue-And-Groove Joint. The first pipe shall be bedded carefully to the established
gradeline with the groove upstream. A shallow excavation shall be made underneath the pipe at the joint and filled
with mortar to provide a bed for the pipe. The grooved end of the first pipe shall be carefully cleaned with a 'wet
brush, and a layer of soft mortar applied to the lower half of the groove. The tongue of the second pipe shall be
cleaned carefully with a wet brush; while in horizontal position, a layer of soft mortar shall be applied to the upper
half of the tongue. The tongue end of the second pipe then shall be inserted in the grooved end of the first pipe until
mortar is squeezed out on interior and exterior surfaces. Sufficient mortar shall be used to fill the joint completely
and to form a bead on the outside. The cement mortar, finish, and protection of joints shall be as specified in
paragraph MATERIALS FOR DRAINAGE STRUCTURES: Mortar.

8.5 Cement-Mortar Diaper Joint for Tongue-And-Groove Pipe. The joint shall be of the type described in
paragraph: Cement-Mortar Tongue-And-Groove Joint below, except that the shallow excavation directly beneath the
joint shall not be filled with mortar until after a gauze or cheesecloth band dipped in cement mortar has been
wrapped around the outside of the joint. The cement-mortar bead at the joint shall be at least 1/2 inch thick, and
the width of the diaper band shall be at least eight inches. The diaper shall be left in place. Placing of this type joint

. shall be kept at least five joints. behind the actual laying of the pipe. No backfilling around the joints shall be done
until joints have been fully inspected and approved. The cement mortar, finish, and protection of joints shall be as
specified in paragraph MATERIALS FOR DRAINAGE STRUCTURES: Mortar.

8.6 Prefabricated Plastic Sealing Compound Joint For Tongue-and-Groove Pipe.

8.6.1 Materials. Design of joints and physical requirements for preformed plastic sealing compound shall
conform to Fed. Spec. 88-S-2l0.

8.6.2 Installation. Sealing compounds shall follow the recommendation of the particular manufacturer in regard
to special installation requirements. Surfaces to receive lubricants, primers, or adhesives shall be dry and clean.
Sealing compounds shall be affixed to the pipe not more than three hours prior to installation of the pipe, and shall
be protected from the sun, blowing dust, and other deleterious agents at all times. Sealing compounds shall be
inspected before installation of the pipe, and any loose or improperly affixed sealing compound shall be removed
and replaced. The pipe shall be alined with the previously installed pipe, and the joint pUlled together. If, while
making the joint, a slight protrusion of the material is not visible along the entire inner and outer circumference of
joint when joint is pulled up, pipe shall be removed and joint remade. After joint is made, all inner protrusions shall
be cut off flush with the inner surface of pipe.

9. CORRUGATED METAL PIPE JOINTS. Space between pipe and connecting bands shall be kept free from dirt
and grit so that corrugations fit snugly. The connecting band, while being tightened, shall be tapped with a soft-head
mallet of wood,rubber, or plastic to take up slack and insure a tight joint.

9.1 . Standard Field Joints. Unless otherwise specified, field joints shall be made with outside bands,each band
consisting of one or two pieces. The type, size, and gage of band and the size of angles and bolts shall be as specified
in the applicable standards or specifications for the pipe.

10. EXCAVATION AND TRENCHING FOR PIPE CULVERTS. Excavation of trenches and backfilling for
culverts shall be in accordance with the applicable portions of section(s): EXCAVATION and FILLS AND .
SUBGRADE PREPARATION and the following requirements.

10.1 Trenching. Width of trenches at any point below the top of the pipe shall be not greater than the outside
diameter of the pipe plus 24 inches to permit satisfactory jointing and thorough tamping of the bedding material
under and around pipe. Sheeting and bracing where required shall be placed within the trench width as specified.
Care shall be takj n not to overexcavate. Where trench widths are exceeded, redesign with a resultant increase in cost
of stronger pipe or special installation procedures shall be necessary. Cost of this redesign and increased cost of pipe
or installation shall be borne by the Contractor without additional cost to the Government.

10.2 Removal of Rock. Rock in either ledge or boulder formation shall be replaced with selected materials to
provide a compacted earth cushion having a thickness between unremoved rock and the pipe of at least eight inches
or one-half inch for each foot of fill over the top of the pipe, whichever is greater, but not more than three-fourths
the nominal diameter of the pipe. Where bell-and-spigot pipe is used, the cushion shall be maintained under the bell
as well as under the straight portion of the pipe.

10.3 Removal of Unstable Material. Where wet or otherwise unstable soil incapable of properly supporting the
pipe, as determined by the Contracting Officer, is encountered in bottom of trench, such material shall be removed
to depth required and replaced to the proper grade with selected material, compacted as provided in paragraph
BACKFILLING. When removal of unstable material is due to the fault or neglect of the Contractor in his
performance of shoring and sheeting, water removal, or other specified requirements, resulting material shall be
excavated and replaced.



11. aE;I)PlNG, Tl~e heddi-ng surfacef{)r t~ P~$haU provide a firro foulldlltion pC !4ni{orro 4ellsity thr()ughQut
rue entir~ lellgtll 9 f the pipe; The pipe shffll be bedded carefully ina soiHoundationacc!-lratelY~Ped,andrOJ.\n,ded
toconfm:m to tUe lowest one-fourthofthe outsidf portion of circular pipe, {)r to tile lOWer curve'4 portion of pipe
arch f()r the eptir@ length of pipe ()r lirch.When neCeS$ary, the<bedding snaU 'b1iJ tamPed. J}~ll noies Ilndllepr,essions
for joiJJ1Jj shall\:1e o".ly of such length, depth, and widihas refiuired for propedYI)laJ,<Jng Hui particular type h~int.

12. PJ"ACING PIP~. Each pipeshatl becafefu).lyexaroined before being ~id,anddefecti¥e or damageq pipesb:ail
Pot ~e used. Pipelines shall he l;ild to tile gr.ades ~nd alin~m;ent indicated,. prpp.er filCilities sb311 be provided t;or
19werin~ sf\ctions .()f pipe into irenc.hes. Liftinglu~ in verticaUye1Ql.lgated metal pipe S111.lll be pmced in the same
vertiPal plane ast~major !J.~is of the pipe.. Ul,l.der nocircllfflstances sbal1 pipe belaid in wat~, .llfl4 JIO pip.eshalt he
laid w~n trenchcpnditions or welltl1er "re !.lJiS9itabl~for sl,lch WQrk. Diversion of dfollinage Qr4ewatering oftre~.c11.\l$
during eQnstrwotipn shall.~e provili,eO asnece~ry. All pipe ifl. placesl!.aJ.l~ insput.e4~fore,backfilling,and t110se
d\imaged <lW'ing Placement shan be re.mQve4 Iud replaced at fl.l) a44itionalco~tp the Govemment . .

12.1 Q:>ncrete Pipe. Layin, shall proc.ecdJipgra.de with sp~gGt ends.()f be'll-atld-spigot. pipe andtoJ),gueends of
totl~e...and-~oovepipe p.ointillg in the direPtiol). ()f the fl()w. ....

12.2 Con:»g;:I'ted .~tal riplil IIJldPipe Ar.~h, !f,.,ayingshall 'bewitb the separat~ sectionsj9ine4 firmly' t(lgether,
with tbll outsi4e laps of circumferential j()intspQinting upstream an4 with lOJ)gitm1inallltpsoo the sides... Any
\lnproteded metal ill the joiJlts shall !.:>e c<>ate4 witbbituminoJ,lsmatedalspe.cifie,4I.n fed. Spec. W'W-P405 .. Interior
coatin~ shall blil prptepted3glJinst damage frpm insertl.Onor removal of Sitrl.lts or tie wire:;. .Lifting l11gs, wilen used,
shaUbe placed to fadUtate nlQving pipe without dam~ge to exterior or interior .poatings, Prior topla.cing l.>a.ckfill,
dam~ed areas of cOllpling bands and pjp,esb.aU ~ given a wating of bitl.lminol.ls nHlterilllsr>.ecified in fed. Spec.
WW-P-40S. . .

13. JjACKFILLJNG.

13.1 Baekfilling Pipe in Tnmches. After t~ bedding l1as be~m prepllredand the pipe i.nstalled.selected materill1
fromlilxcavation or PPrrow, atamoiSiture oontent thatwi).1 facilitalecoJnP,ac1ion,slIallbe placlild alpng both:;i<ies of
pipe in laye.rs note"-Ceeding 6. inches i~ ~mpl:l.cted depth. ThebackfUl shall be brought !JP.ev:enlyonootli side$ of
pipe for tbe full lengtb of pipe. Care slIall pet'll'kelltomsure thorough ~mp,lj..ctioJl..onhefillu!:lder tiJ:e hauJiclies of
thepiv,e, Each l/:lyer shaU"'.~tpoto"l1Slily ,(.)()m.pacted withmechanic!J.l tamper:; pr lammers. This methoq,of filling and
cOlllP.a.¢ting sb,all continue unfU the fiU lias reached an elevation of at least U inches above tbe t<;>p of tb,epipe: The '
remain4er of the tr,en.ch shall be backfilled .and .cofflpacte4 "Py spreadi~ llilll r;()lli~~,orcompacfed bymechJ!nica:t
rammel's or tampers in lay.ers not .elf'c.ee<1ing 8 inches. Tests for 4ensity shaUbe made as neCef.lSllry to insure
conformance to the compaction requirem~t:;spePif~d in "Compa.ct~on" l:>elow.. Where it isnecliJssary in the opinion
of the Contrapting Officer, anY slIeetin.s and/or portions ofbraeUlgll$liJdshall bel,eft in place., and thecontractwill
be adJustedapcordingl-y. Untreated&heetitlg sJl.aU not he left in place beneath Sitructu.res orpavem.ents.

13,2 Backfilling Pipe in Fill $ectiol\s. FOr pipe pla.ced in fillse.etioIls, backfil! material and the placement and
comPac.tion prOCeQUreS shall be a.sspecifie4 llbove and in "CompllctiQn" below.. The fill material shall be uniformly
spr.ead ill lay.ers longitudinally oJ!. lwthsidesofpipe,notexcee4ing sixincbes incompactpd depth, and shalll>e
compacte4 by rplling parallel with pipe pr by mecbJinical tamping or lJ141l$ing. Prior tocPmmencing norm.at filHlIg
oPerlltions, the crown width of th.efUl at. abeigbt. of 12 incbe.s above the top of thepipesnall extend a distance of
not less than twiee tbe outside pipe di#meter on each side of the pipe or 1:2 feet, Wbichev.er is less. Aft.ert~ backfill
bas reache4 at least 12 inchesabpve the top bfthe pipe, the.r.emainderof the fill .shall he placed and thro.ughly
compacted in layers not exceedi-ng 8 illehes.

13.3 M9vement of ConstrllctipJl MachinerY. In compactingbyroUing or oPerating heavy ·equipment parallel with
the pipe, displacement of or inj.ury t·p the pipe slIal1avoided. MOvement of construption map4inerY over a culvert at
any stage of the construction shall beat the Contractor's ri:;k.. Any pipe dama.g~.d Jher~by slIallbe rlilpaired or
repl~cedat theexpellse oftbe Contractor. ...

13.4 Compactipn. Cohesi()nless materi~s include gravels,gravel'sand roi~h,1res, saRclS,andgrav,ellysands.
CPhesive material!! includecla,o/ey and silty gravels, grav.el-silt mUc.~ur\~s, cIay,ey and silty Sllllds, :sand,claY mixtur.es,
elays,silts,alldvefY fine sands. Whell reswt:; 9fcpmpaption tests f.prm.oistil.lre~nsity relations are r.ecordedon
gr/:lplls, Wl1esionless soils will shpw straigl1t lines ,or rever:>e"shaped moi,stur.e4ensi.t-ycllrveS,and CPbesive solIs will
shpw normal m.Oistllre-density ·curves.

13.4.1 MinimlllIl Density. 'aackfiUQverand!lrollnd pipe, an4 ba~fjUarOUlldand.a4jaCeI'lt tp.alL()ther dJainagliJ
:structuressh~lbe PGmpacted at the aPproved moi:;ture content to the tqllowi.1lg lj..ppHcable minimum dei}si~ies

which will be deterIJ'linlild as specified insectil'>n:'FILLS AND SUBGRADEPREPARATI.()N.

13.4.1.1 Under paved r~ds, park~lI.f.eas, and sitnilar-llse pavements inCludillglildjacent shou14er areas. 90 percent
of maximum density for cphesive .mat~al an4 95 percent of maximum density for cohel>i()nless material, up to the
elevation where reqlliremepts fOf pa.vementsubgr!lde materials andcompac:tion shall control.
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13.4.1.2 Under unpaved or turfed traffic areas. 90 percent of maximum density for cohesive material and
95 percent of maximum density for cohesionless material.

13.4.1.3 Under nontraffic areas. Density not less than that of surrounding material.

* * * * *
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3.1 Materials.

Reinforced Concrete Culvert,
Storm Drain and Sewer Pipe

C 76-75

2. GENERAL REQUIREMENTS.

2.1 General. The reinforced concrete pipe conduit shall be constructed as shown and as specified. Concrete shall
conform to the applicable requirements of the section: CONCRETE CONSTRUCTION. Where pipe is embedded in
concrete, -the pipe shall be supported in such a manner to hold it rigidly in position while concrete is placed.
Earthwork about the conduit shall conform to the applicable requirements of the sections: EXCAVAnON,
STRIPPING, and FILLS AND SUBGRADE PREPARATION. Specified and/or indicated D-loading is the minimum
acceptable, and heavier pipe may be furnished at the option of the Contractor.

2.2 Tests for Pipe. Certified copies of test reports, demonstrating conformance to the applicable pipe
specifications, shall be furnished the Contracting Officer before installation of the pipe. Strength tests fOr concrete
pipe, as required in the applicable specifications, shall be the three-edge bearing tests.

3.1.1 Reinforced Concrete Pipe shall conform to the requirements of ASTM Specification C 76, strength as
indicated. The following additional markings shall be clearly stenciled on the pipe:

Permissible D-load to produce a 0.0 I-inch crack
Internal diameter in inches

3. CONCRETE PIPE.

1.1 American Society for Testing and Materials (ASTM) Publication.

SECfION 8E

REINFORCED CONCRETE PIPE CONDUIT

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto.

3.1. 2.1 Composition. Mortar for joints shall be composed of cement, sand, and water proportioned at the
approximate ratio of one part cement to not more than two parts sand. The materials shall conform to the
applicable requirements of the section: CONCRETE CONSTRUCfION.

3.1.2.2 Mixing. The mortar shall be mixed in a concrete mixer in the manner specified for concrete, Or in a
watertight mixing box. If mixed in a box, the box shall first be filled with the required amount of sand, the volume
of which shall be determined with a one-cubic-foot measuring box. The requisite amount of cement shallthen be
added and the material dry mixed by turning at least three times with a mortar hoe. Sufficient water shall then be
added and the mixing continued until the batch is uniform in color and consistency. Mortar shall show no visible
signs of setting and shall be used within a period of 30 minutes after mixing with water. No retempering will be
permitted.

3.1.2 Mortar.

3.2 Installation.

3.2.1 Placing. Each pipe shall be carefully examined before being laid, and defective or damaged pipe shall not be
used. Pipelines shall be laid to the grades and alinement indicated. Proper facilities shall be provided for lowering
sections of pipe into trenches. Under no circumstances shall pipe be laid in water, and no pipe shall be laid when
trench conditions Or weather are unsuitable for such work. Diversion of drainage or dewatering of trenches during
construction shall be provided as necessary. All pipe in place shall have been inspected before encasing in concrete.
Laying shall proceed upgrade with the tongue ends of tongue-and-groove pipe pointing in the direction of the flow.
Circular concrete pipe with elliptical reinforcing shall be so placed that the reference lines designating the top of the
pipes will be not more than 5 degrees from the vertical plane through the longitudinal axis of the pipe. In encasing
the pipe in concrete, care shall be taken to prevent damage to Or misalinement of the pipe.

3.2.2 Mortar Joints. All joint areas shall be cleaned and moistened with a wet brush immediately before calking.
The interior surface of the lower portion of the groove of the tongue-and-groove pipe shall have a layer of soft
mortar applied. The tongue end of the second section, while in a horizontal position, shall have a layer of soft
mortar applied to the upper half of the tongue. The tongue shall then be inserted in the groove. The joint shall then
be calked with mortar, completely filling the annular space between the pipe sections. The inside of the joint shall
then be wiped and finished smooth. The outside of the joint shall be immediately protected from the air and sun
with continuously moist burlap Or earth until the mortar is cured.
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SECflON9A

AGG~EGATEBASE

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto.

1.1 American Society for Te,sting and Materials (ASTM) PUblications.

Materials Finer than No. 200 (75-m)
Sieve in Mineral Aggregates by Washing

Specific Gravity and Absorption of
Coarse Aggregate

Specific Gravity and Absorption of Fine Aggregate
Resistance to Abrasion of Small Size Coarse

Aggregate by Use of the Los Angeles Machine
Sieve or Screen Analysis of Fine and

Coarse Aggregates
Sampling Aggregates
Particle-Size Analysis of Soils
Liquid Limit of Soils
Plastic Limit and Plasticity Index of Soils
Density of Soil In Place by the

Sand-Cone Method
Moisture-Density Relations of Soils,

Using 10-lb. (4.S-kg) Rammer and
18-in. (457-mm) Drop

Wire-Cloth Sieves for Testing Purposes

9. Mixing and Placing Materials
10. Layer Thickness
11. Compaction
12. Edges of Base Course
13. Smoothness Test
14. Thickness Control
15. Maintenance
16. Waybills and Delivery Tickets

Index

E 11-70

C 117-69 (1974)

C 127-73

C 128-73
C 131-69

C 136-71

D 75-71
D 422-63 (1972)
D 423-66 (1972)
D 424-59 (1971)
D 1556-64 (1974)

D 1557-70

1. Applicable Publications
2. Materials
3. Sampling and Testing
4. Equipment
5. Operation of Pits or Quarries
6. Weather Limitations
7. Preparation ofUnderlying Surface
8. Grade Control

2. MATERIALS. Aggregates sha,ll consist of crushed stone, crushed gravel, angular sand, soil, or other sound,
durable approved materials processed and blended or naturally combined. Aggregates shall be durable and sound,
free from lumps and balls of clay, organic matter, objectionable coatings, and other foreign material. It shall be the
responsibility of the Contractor to obtain materials that will meet the requirements specified herein and that can be
constructed to meet the grade and smoothness requirements specified herein after all compaction requirements have
been completed. The material retained on a NO.4 sieve shall be known as coarse aggregate, and the material passing
the No.4 sieve shall ~e known as binder material.

2.1 Coarse Aggregate conforming to the requirements specified above shall have a percentage of wear not to
exceed 50 percent after 500 revolutions. Coarse aggregate shall consist of angular fragments reasonably uniform in
density and quality. The amount of flat and elongated particles shall not exceed 30 percent. A flat particle is one
having a ratio of width to thickness greater than 3, and an elongated particle is one having a ratio of length to width
greater than 3,

2.1.2 Coarse aggregate retained on each sieve specified shall contain at least 50 percent by weight of crushed pieces
having two or more freshly fractured faces with the area of each face being at least equal to 7S percent of the
smallest midsectional area of the piece. When two fractures are adjacent, the angle between the planes of the
fractures must be at least 30 degrees to count as two fractured faces.

2.2 Binder Material shall consist of screenings, angular sand, soil, or other finely divided mineral matter processed
or naturally combined with the coarse aggregate. Liquid-limit and plasticity-index requirements stated herein shall
apply to any component that is blended to meet the required gradation and shall also apply to the completed course.
The portion of any component or of the completed course passing the No. 40 sieve shall be either nonplastic or shall
have a liquid limit not greater than 25 and a plasticity index not greater than 5.

-
I
lit
I
I

I
I
I

I.
I

I~

I
I
I

I



-::"."

2.3 :'Gradation requiremen~s specified herein shall apply to thecomp!eted base course,: ~nd it shall he the
responsibility of the Contractor to obtain materials that will meet th~ gradatioll requirements after mixing, placing,
.compacting, and- other operations. The aggregates shall have a maximum size of one inch and shall be continuously
graded within the limits specified below:

In addition to the above reqUirements,all material used shall conform to the following gradatiolt relationshipl>;

(A) Of that fraction of the material pasl>ing the 1/4 inch l>ieve, 58 to 100 percent shall pass the No.8 sieve.

(B) Of that fraction of the material passing the No.8 sieve, 28 to 70 percent shall pass the No. 30 sieve.

(C) Of that fraction of the mate:rial passing the No.8 sieve, 8 to 23 percent shall pass the No. 200 sieve.

(D) Of that fraction of the material pasl>ing the No. 30 sieve, 14 to 45 petcent shall PaSS the N~. 200 sieve.

t The values are based onaggregates of llniform specific gravity, and the percentages passing the various sieves are
subject to appropriate correction by the Contracting Officer when aggregates of varying specific gravities are used.

3. SAMPLING AND TESTING sbaU be by and at the expense of the Contractor.

3.1 Samples l>hall be the size required and shall pe taken by the Contractor. Copies of test results shall be
supmitted for approval 14 days prior to starting the work, and tbereafter at regular intervals dllring production as
specified hereinafter. These samples sll.allbe Obtained at the source, from test pits, borings, trucks, stockpiles, or
from, other designated locations. Samples for material gradation, liquid-limit determination, and plasticity-index tests
shall be taken in conformance with ASTM D 75. After the material has Peen placed and compacted, samples for
density tests shall be taken as specified in ASTM D 1556, and additional samples for gradation, liquid-limit, and
plasticity-index tests shall be taken by an appropriate method. Where deemed necessary, tbe· sampling will bljl
supervised by the Contracting Officer. The Contractor shall arrange his work so that sampling and testing may be
performed without interruption.
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38-70

3-12

Percentage by W.eight Passing
Square-Mesh Sievet

Sieve Designation

1-1/8 ineh
1/4 inch
No. 200

3.2 Tests.

3.2.1 Aggregate Gradation. Aggregate gradation shall be determined in accordance with ASTM C 117, C 127,
C 128, C 136, and D 422. Sieves shall conform to ASTM E 11.

3.2.2 Liqllid Limit shall be determined in accordance with ASTM D 423.

3.2.3 Plasticity Index shall be determined in accordance with ASTM D424.

3.2.4 Wear Test shall be made in conformance with ASTM C 131.

3.2.5 Field-In Place Density shall be determined in accordance with ASTM D 1556. Moisture-densityrelations shaU
be estaplished in the laboratory in accordance with ASTM D 1557, method D. \

3.3 Testing Frequency. Results of tests to determine particle shape, presence of objectionable coatings anj:l
foreign matter, percentage of wear, fracture count, gradation, liquid-limit, plasticity-index, specific· gravity, an!!
other specification requirements for determination of the acceptability of the source shall be submitted forapprovl!'l
at least 7 days prior to starting of manufacture of the base course materiaL Production testing for material gradatiOn,
liquid limit, and plasticity index shall be performed at regularintervals with at least one test being made for eaCh
500 cubic yards or fraction thereof, of material produced and results shall be submitted on a daily basis. Deviations
from specification requirements Shall be corrected immediately upon discovery. After the material has been placed
and compacted, one field density test for each 1,000 square yards or fraction thereof of finished base course and one
additional gradation, liquid-limit, and plasticity index test for each 3,000 square yards of base course or fractio~

thereof shan be performed. Maximum-density moisture relations shall be established for each 6,000 square yards qf
base course material. The location of the after-l?lacement tests shall be as directed. One copy of density data less drb'
weight determinations shall be provided on the day each test is taken. The completed test report shall be provideij
with the Contractor Quality Control Report on the following work day. Results of all tests made shall be submitt~d

for approval on a daily basis and subsequent paving operations shall not commence until final approval has be~
obtained. Failure of any test shall be reportedverbally, by the most expeditious means and followed promptly by
written report. Contractor field operations shall immediately reflect corrective measures. For every failing test,
retesting after completion of corrective measures have been taken will be required.
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3.4 Approval of Material. The source of the material shall be selected 14 days in advance of the time materials
will be required in the work. Tentative approval of the preliminary reports submitted by the Contractor and the
source will be based on an inspection by the Contracting Officer. Tentative approval of the materials will be based
on test samples as specified herein. Final approval of both the source and the materials will be based on specified
tests performed on samples taken from the completed and compacted base course.

4. EQUIPMENT. All plant equipment and tools used in the performance of the work covered by this section will
be subject to approval by the Contracting Officer before the work is started and shall be maintained in satisfactory
working condition at all times. The equipment shall be adequate and have the capability of producing the required
compaction, meeting grade controls, thickness controls, and smoothness requirements as set forth herein and within
the specified time limits.

5. OPERATION OF PITS OR QUARRIES. All work involved in clearing, stripping, and excavating in opening or
operation of pits or quarries shall be performed by the Contractor. Pits or quarries shall be opened so as to expose
the vertical faces of the deposit to depths suitable for working. Materials excavated from pits shall be obtained in
successive vertical cuts extending through all exposed strata. All pockets or strata of unsuitable materials overlying
or occurring within the deposit shall be wasted as directed. The methods of operating the pits or quarries and the
processing and blending of the material may be changed or modified by the Contracting Officer when necessary to
obtain material conforming to the specified requirements. Quarries shall be conditioned in agreement with the local
laws or authorities.

6. WEATHER LIMITATIONS. Aggregate base courses shall not be constructed when the atmospheric
temperature is below 35 degrees F. When the temperature falls below 35 degrees F., the Contractor shall protect all
areas of the completed aggregate base course against any detrimental effects of freezing. Areas of completed
aggregate base course damaged by freezing, rainfall, or other weather conditions shall be corrected to meet specified
requirements.

7. PREPARATION OF UNDERLYING SURFACE. Prior to constructing the aggregate base course, the
previously constructed subgrade shall be cleaned of all foreign substances. The surface of the subgrade shall be
inspected by the Contractor for adequate compaction and surface tolerances. The subgrade shall conform to section:
FILLS AND SUBG RADE PREPARATION. Ruts or soft, yielding spots that may appear in the subgrade areas having
inadequate compaction, and deviations of the surface from the requirements set forth therein shall be corrected to
line and grade and to all specification requirements. The finished subgrade shall not be disturbed by traffic or other
operations and shall be maintained by the Contractor in a satisfactory condition until the base course is placed.

8. GRADE CONTROL. During construction the lines and grades including crown and cross slope indicated for
the aggregate base course shall be maintained by means of line and grade stakes placed by the Contractor at the
worksite in accordance with SPECIAL PROVISIONS of these specifications.

9. MIXING AND PLACING MATERIALS. The materials shall be mixed by the stationary-plant, traveling-plant
or road-mix method and placed in such a manner as to obtain uniformity of the aggregate base course material and
at a uniform optimum moisture content for compaction. The Contractor shall make such adjustments in mixing or
placing procedures or in equipment as may be directed to obtain the true grades, to minimize segregation and
degradation, to reduce to accelerate loss or increase of water, and to insure a satisfactory aggregate base course
meeting all the requirements of this specification.

10. LAYER THICKNESS. The compacted thickness of the aggregate base course shall be as indicated. When a
compacted layer of 6 inches is indicated, the material may be placed in a single layer. When a compacted layer
thickness of more than 6 inches is indicated, the material shall be placed in two layers of approximately equal
thickness.

11. COMPACTION. Each layer of the aggregate base course including shoulders shall be compacted with
approved compaction equipment. Water content shall be maintained at optimum or at the percentage specified
during compaction. In places not accessible to the rollers, the mixture shall be compacted with mechanical tampers.
Compaction shall continue until each layer through the full depth is compacted to at ll;:ast 100 percent of maxim um
density. The Contractor shall make such adjustments in rolling or finishing procedures as may be required to obtain
true grades, to minimize segregation and degradation, to reduce or accelerate loss or gain of water, and to insure a
satisfactory aggregate base course. Unsatisfactory materials shall be reworked to produce a satisfactory material.

12. EDGES OF BASE COURSE. Where the course is not placed between curbs or similar construction, approved
material shall be placed along the edges of the aggregate base course in such quantities as will compact to the
thickness of the course being considered, or, when the course is being constructed in two layers, to the thickness of
each layer of the course, allowing in each operation at least a I-foot width of the shoulder to be rolled and
compacted simultaneously with the rolling and compacting of each layer of the base course, as directed.
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13.. . S~OOtHNESS TEST. The sutfac~ (If each layersh~ll not show any .deviations in excess of 3/8 inch when
tested with either a 10- or 1Hoot straightedgeap~liedboth parallel with and at ri&hta9:&les to the centerlintl (If the
paved. area. Any deviation in excess .of this amount shall be corrected by the Contractor by removing material and
replaE;ing 'Yith new material; or by reworking existinginilterial and compacting, as dirtlcted.

14.. TlUCKNESS CONTROL. The completed thicknesses Of the base course shall be within 1/2 inch, plus ornlinus, of the tfiickness indicated. Thickness test sMll be made and recorded by theContractor. The thickness of the
basecQ.urse shall be measurtld at intervals in such manner that there will be a thickness measurement for at least ~l1ch
500 Sflllllre yards of base course. The thickness measurement shall be made by test holes at least 1 inches in diameter
throught}je base course. Where the measured thickness of the base course is more tilan 1/2 inchdefic,itlIlt in
thickness, the Contractor, at no additionalexpenseto the Government, shall correct sucb areas b)'scarifying, adding
mixture of proper gradation, reblading, and recompacting, as directed. Wbere the measured thickness of the base
course is more than .1/2 inch thicker than that indicated; it shall be considered as conformini with the specified
thickIlessrequirertlents plu&l /'2 inch. The average job thickness shall be tbe average of tbe job IllellS\.lrements
deterrn.ined as specified above. but shall be Within 1/4 inch of tbe thickness indicated. '

15. MAiNTENANCE. The Corttractor shall maintain tbeaggregate base course in a satisfactQ)y condition until
the c~pleted work is accepted.

16. WAYIHLLSANDDELlVERY TICI<ETS, Copies of waybills or delivery tickets shan be attached to thePaily
Contrlletor Quality Control lleport for the day of delivery. Before the final statement is allowed, the Contractor
shall file with the O>ntractb),$Officer waybills aM/Of certified delivery tickets for all aggregates It')tuallY used in the
constrqction covered by the eontract.

• • • • •
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3. SAMPLING AND TESTING.

6. EQUIPMENT.

Sampling Bituminous Materials
Petroleum Measurement Tables
Liquid Asphalt (Medium-Qlring Type)

Spot Test of Asphaltic Materials

6. Equipment
7. Preparation of Surface
8. Application of Bituminous Material
9. Waybills and Delivery Tickets

Index

D 140-70
D 1250-56 (1973)
D 2027-72

T 102-74

1. Applicable Publications
2. Bituminous Materials
3. Sampling and Testing
4. Quantity To Be Applied
5. Weather Limitations

SECTION 9D

PRIME COAT

3.2 Testing shall be the responsibility of the Contractor. Testing shall be performed by an acceptable commercial
testing laboratory or by the Contractor on approval of the Contracting Officer. Materials shall be tested to establish
compliance with the specified requirements.

3.3 Certified Laboratory Test Reports: Before delivery of bituminous materials, certified copies, in triplicate, of
the tests specified herein and in referenced publications shall be submitted to and approved by the Contracting
Officer. The testing shall have been performed by an independent laboratory approved by the Contracting Officer.

4. QUANTITY TO BE APPLIED. Bituminous material for the prime coat shall be applied in quantities of not
less than 0.15 gallon nor more than 0.4 gallon per square yard of the surface to be primed. Application of prime coat
shall be divided, if necessary, into 2 applications to avoid flowing off the surface. The exact quantities which may be
varied to meet field conditions shall be determined by the Contractor and approved.

5. WEATHER LIMITATIONS. The prime coat shall be applied only when the prepared surface is dry or contains
moisture not exceeding quantity to permit uniform distribution and desired penetrations; and the temperature has
not been below 35 degrees F. for 12 hours immediately prior to application. Prime coat shall not be applied when
the atmospheric temperature in the shade is below 50 degrees F.

3.2 Sampling. Samples of bituminous material, unless otherwise specified, shall be in accordance with
ASTM D 140.

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto.

2. BITUMINOUS MATERIAL. The bituminous material prime coat shall be liquid asphalt, conforming to ASTM
D 2027, designation MC-70, with the additional requirement that the residue from distillation to 680 degrees F. shall
show a negative spot test when submitted to AASHTO T 102, using the standard naphtha specified therein.

1.2 American Association of State Highway and Transportation Officials (AASHTO) Standard.

1.1 American Society for Testing and Materials (ASTM) Publications.

6.1 General. All equipment, tools, and machines, used in the performance of the work required by this section
shall be subject to the approval of the Contracting Officer, and shall be maintained in satisfactory working
condition.

6.2 Bituminous Distributor shall have pneumatic tires of such width and number that the load produced on the
base surface shall not exceed 650 pounds per inch of tire width. The distributor shall be designed and equipped to
distribute the bituminous material uniformly, at even heat, on variable widths of surface, at readily determined and
controlled rates from 0.05 to 2.0 gallons per square yard, with a pressure range of 25 to 7S pounds per square inch,
and with an allowable variation not to exceed S% from any specified rate. Distributor equipment shall include a
separate power unit for the bitumen pump, full circulation spray bars, tachometer, pressure gages, volume measuring
devices, adequate heaters for heating the materials to the proper application temperature, a thermometer to show
the temperature of the tank contents, and a hose attachment suitable for applying bituminous material to areas
unavoidably missed by the distributor. The distributor shall be equipped to circulate and agitate the bituminous
material during the heating process.
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6.3 Heating Equipment fOl Storage Tanks. Equipment for heating bituminous material shall consist of stearn
coils and equipment for producing stearn, so designed that steam will not enter the material. If storage tanks are to
be used, an armored thermometer with a range from 40 to 200 degrees F. shall be affixed to the tank so that the
temperature of the bituminous material may be read at all times.

6.4 Brooms and Blowers shall be of the power type and shaH be suitable for cleaning prepared surfaces.

7. PREPARATION OF SURFACE. Imm~diately before applying the prime coat, all loose material, dirt, clay and
other objectionable substance shall be removed fro~ the surface to he primed, by means.of a. power broom· or
blower supplemented by hand brooms. After the cleaning operation and prior to the application of the prime coat,
an inspection of the area to be coated shall be made by .the Contractor to determine its fitness to receive the
bituminous material. The Contracting Officer sh,all be notified at least 24 hours in advance of the application of the
bituminous material. To assure a uniform spreadofthe bituminous material, the areas prepared for treatment, if
excessively dry, shall be lightly sprinkled with water immediately before the application as directed.

8. APPLICATION OF BITUMINOUS MATERIAL~ Immediately following the preparation of the surface, the
bituminous material shall be applied by means of a bituminous distributor. The bituminous material shall be applied
at a pressure within the range of 25 to 75 pounds per square inch and in the amounts as directed. The bituminous
materi;al shall be so applied that uniform distribution is obtained at all points of the surface to be treated. Unless the
distributor is equipped to !@btam satisfactory results at the junction of the previous and sUbsequent applications,
building paper shall be spread on the surface of applied material for a sufficient distance back from the ends of each
application so that flow fIt>m the sprays maybe started a~d stopped on the paper, and all sprayers operate at full
force on the surface to be treated. Immediately after the application, building paper shall be remuved and destroyed..
Spots unavoidably mIssed by the distributor shall be properly treated with bituminous mat~rial. Following the'
application of bituminousm·aterial, the surfa.ce shall be allowed to dry without being disturbed fora period of not
less (han 48 hours, or longer as necessary to attain penetration into the foundation coUrse and evaporation of the,
volatiles from prime material. The Contractor shall furnish and spread enough approved. sand to effectively blot and
cure any excess bituminous material. The Contractor shall maintain the primed surface until the succeeding layer of
pavement is placed, by protecting the surface against damage and by repairing and repriming deficient areas at no
additional cost to the Government. No smoking, fires, nor flames, other than the heaters which are a part of the
equipment, shall be permitted within heating, distributing, or transferring operations of bituminous material.

8.1 Application Temperature Shall· be as directed and shall provide an application viscosity between 40 and 120
centistrokes, kinematic, or 20 and 60 seconds,· $aybolt-Furol. Application temperatures shall be within the range of
120-190 degrees F., except that appropriate changes should be made when the range of viscosity is raised or lowered.
TM'temperature-viscosity relationShip shall be furnished to the Contracting Officer.

10. WAYBILLS AND DELIVERY TICKETS. Copies of waybills or delivery tickets shall be submitted during the
progress of the work Before the final statement is allowed, the Contractor shall file with the Contracting Officer
certified waybills and/or certified delivery tickets for all bituminous material actually used in the construction of
pavement covered by this section oJ the specification. The Contractor shall not remove bituminous material from
the tank car or storage tank until the initial outage and temperature measurements have been taken by the
Contracting Officer; nor shall the Contractor release the car or storage tank until the final outage has been taken by
the Contracting Officer.

* * '" * *
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SECTION9G

ASPHALT CONCRETE

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references

thereto.

2. DESCRIPTION. Asphalt concrete indicated as "A.C." shall consist of fine and coarse aggregates and mineral
filler, if required, uniformly mixed with hot bituminous material, and placed and compacted on a prepared base

course.

Test Methods for Bituminous Paving
Materials

Materials Finer Than NO. 200 (75 um)
Sieve in Mineral Aggregates by Washing

Specific Gravity and Absorption of
Coarse Aggregate

Specific Gravity and Absorption of
Fine Aggregate

Sieve or Screen Analysis of Fine
and Coarse Aggregates

Mineral Fillerfor Bituminous
Paving Mixtures

Resistance to Plastic Flow of
Bituminous Mixtures Using
Marshall Apparatus

Emulsified Asphalt

Viscosity Graded Asphalt Cement

9. Treatment of Underlying Surface
10. Transportation of Bituminous Mixture
11. Placing
12. Compaction of Mixture
13. Joints
14. Protection of Pavement
15. Surface Requirements .
16. Sampling

Index

MIL-STD-620A
& Notice 1

M 226-731

D 977-73

C 117-69 (1974)

C 127-73

C 128-73

C 136-71

D 242-70

D 1559-75

American Society for Testing and Materials (ASTM) Publications.

American Association of State Highway and Transportation Officials (AASHTO) Standard.

3. AGGREGATES shall consist of crushed stone, crushed slag, crushed or uncrushed gravel, screenings, sand, and
mineral filler. Aggregates shall have a satisfactory service record in bituminous pavement construction. The source
selected shall be approved by the Contracting Officer. Material passing the No. 200 sieve shall be known as mineral
filler. Mineral filler shall conform to ASTM D 242. The combined aggregates and mineral filler shall meet the
requirements of subsequent paragraphs entitled AGGREGATE GRADATION and COMPOSITION OF MIXTURE.

4. BITUMINOUS MATERIAL to be mixed with the mineral aggregates shall be asphalt cement conforming to
AASHTO M226, viscosity grade AR-40 Table 3.

5. AGGREGATE GRADATION. The aggregate gradation as determined by ASTM C 117 and C 136 and as
selected by the Contracting Officer shall conform to one of the following:

1.3 Military Standard.

1. Applicable Publications
2. Description
3. Aggregates
4. Bituminous Material
5. Aggregate Gradation
6. Composition of Mixture
7. Mixing Plant
8. Other Equipment

1.2

1.1
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8. OTHER EQUIPMENT.
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10.0
9:0-H;)0'
8:0-95
55-12
40r55
14~27

4-8

5Q-Blow Compaction
500
20
3-5

75-85
15

100
90-JOO

7Q-85
50-65
38-53
12-26

4-&

Test Property
Stability, minimum, pounds
Flow, maximum, l/lOO-inch
Voids total mix, percent
Voids filled with bitumen, percent
Retained: stability, minim:Uln

Sieve Openings

I inch
3/4 inch
1/2 inch
3/8 inch
No.4
No.8
No. 50
No. 200

7. MIXING PLANT shall be a weigh-batch or continuous-mix typeapprcvedby tne Contfacting Officer and
operated $0 as to produce a mixture within tne job-mix formula.

6. COMPOSITION OF MI:XTURE.

6.1 lob-Mix Formula shan be submitted to the, Cont~acting Office.r, for approyal, and no bituminous'l1lixture shall
be manufactured, until it lias been approved', The. forl1lula \vill indicate. the percentl:lge of~h sievtl fraction of'
aggr~,ate, percentage of asphalt, and temperature of the mixture as f.l:ischarged fre.m t.lle nrixtW~ The perc.entage of"
aSIllralt in the job-mix fcmnula will be between 6.0 percent and 7.0 percent. 1'he percentage of asphalt fol'
bituminous curbs and ditch lining shall be between 7.0 and 8.0 percent. Samplesof the ag,gregates a'nd asphalt shall
be submitted for approval with the job-mixformulli. '

6.2 Test Properties of Bilurninous,Mixtures.TfJ.e apparent specific gravity, acs determined." A,STM C 127 and
C 128, shall be used in computing the voids total mix ant! voids fiUed with bitumen:, an~l tlae _tufe shall meet the
following requirements as determined by ASTMP 1559:

6.3 Stripping of Aggregates. If the index of retained: stability of the job-mix formula is less than 75 when tes,ted
in accordance with Method 104 of MIL-STD·620, the aggregates shall berejecte.f:! or treated by one of the follQwiIlg
procedures:

(1) Addition of heat-stableadditi-ifesto bitUmen.

(2) Addition of hydrated lime, Cl1" other cementitiousmaterial containing free lime, all a portion of the
inineralfiller.

8.1 Bituminous-Materials Spreaders shallbeself,propeUed, capableof,prod.ucing a finished surface conforming to
the smoothness requirements specified hereinafter. TheusI'! ofaspr~4~r that leaves itidentations or other
objectionable irregularities in the freshly-laid mix will not bep~rrnitted.

8.2 Blowers and Brooms shall be of the power type suitable for cleaningtl1e surface to be paved.

8.3 Saw shall be of the power type, capable oLrapidly cutting pavernent andtrimrning joints and edges of
pavement.

8.4 Small Tools available on the work shall consist of the following: rakes, hites, Shovels,tampers, smoothing
irons, pavement cutters, portable heater for heating smalltools, wood sandals and stilt sandals of standard type, and
other small tools as may be required.

8.5 Steel-Wheel Rollers shall be self·propelled, 3.,wheel (tricycle) and/or tandeIP type" weighing not less than
20,000 pounds each. The rollers shall haveatijustable wheeiscrallers; .wat,er ta~s; andsprlnklingapparatllsfo keep'
the wheels sufficiently wet to prevent the bituminous mixture from sticking t6the wheels: Rollers shallbe capable
of reversing without backlash and shall be free from worn parts. Roller wheels shallnot have flat or pitted areas or
projections that will leave marks in the pavement.
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8.6 Pneumatic-Tired Rollers shall be self-propelled and shall consist of two axles on which are mounted multiple
pneumatic-tired wheels in such manner that the rear group of wheels will not follow in the tracks of the forward
group but spaced to give essentially uniform coverage with each pass. Axles shall be mounted in a rigid frame
provided with a loading platform or body suitable for ballast loading. Tires shall be smooth and capable of being
inflated to at least 90 p.s.i. Construction of roller shall be such that each wheel can be loaded to a minimum of
4,500 pounds.

9. TREATMENT OF UNDERLYING SURFACE. Prior to laying a bituminous course, the underlying surface
shall be cleaned of loose and foreign matter by sweeping with power sweepers, power brooms, and hand brooms, as
directed. The surface of the subgrade and aggregate base shall receive a prime coat conforming to the requirements
of the section: PRIME COAT prior to placing the asphalt paving. .

10. TRANSPORTATION OF BITUMINOUS MIXTURE. The bituminous mixture. shall be transported from the
mixing plant to the site in trucks having tight, clean, smooth bodies with a minimum coating of concentrated
solution of hydrated lime and water to prevent adhesion of the mixture. Each load of mixture shall be covered with
canvas or other suitable material to protect the mixture from the weather and to prevent loss of heat. Mixtures
having temperatures greater. than 350 degrees, mixtures having temperatures less than 235 degrees, or mixtures
which form or show indications of moisture will be rejected. Hauling over freshly laid material will not be permitted.

11. PLACING.

11.1 Surface Preparation of Underlying Course. Prior to placing of asphalt surface course, the underlying course
shall be cleared of all foreign or objectionaple matter with power blowers, power brooms, or hand brooms.

11.2 Spraying of Contract Surfaces of Structures. Contact surfaces of previously constructed pavement, curbs,
manholes, and similar structures shall be sprayed with a tack coat. Tack coat shall be asphalt emulsion conforming to
ASTM D 977, Grade SS-lh.

11.3 General Requirements for Use of Mechanical Spreader. Range of temperatures of the mixtures, when
dumped into the mechanical spreader shall be as determined by the Contracting Officer. Asphalt mixtures having
temperatures less than 200 degrees F. when dumped into a mechanical spreader will be rejected. The mechanical
spreader shall be adjusted and speed regulated so that surface of the course will be smooth and continuous without
tears and pulling, and of such depth that, when compacted, surface will conform with cross section, grade, and
contour indicated. Unless otherwise directed, placing shall begin along the centerline of areas paved on a crowned
section of on the high side of areas with a one-way slope, and shall be in the direction of the major traffic flow.
Mixture shall be placed in consecutive adjacent strips having a minimum width of 10 feet, except when edge lanes
require strips less than 10 feet to complete area. Each strip placed before a succeeding strip shall be of such length
that sufficient heat will be retained to make strip readily compactible so that joint can be obtained to conform to
requirements for texture, density, and smoothness specified in paragraph: JOINTS. Length of a strip that is to be
followed by another strip will be determined by the Contracting Officer, and may be decreased or increased as
required by air temperatures, wind,and other climatic conditions existing at time of placement. Longitudinal joints
and edges shall be constructed to true line markings. The Contractor shall establish lines parallel to the centerline of
area to be paved and shall place stringlines coinciding with established lines for spreading machine to follow. Number
and location of lines shall be as directed. Placing of mixture shall be as nearly continuous as possible; speed of
placing shall be adjusted, as directed, to permit proper rolling.

11.4 Special Requirements for Placing Strips Succeeding Initial Strips. In placing each succeeding strip after the
initial strip has been spread and compacted as specified below, screed of the mechanical spreader shall overlap
previously placed strip 3 to 4 inches and shall be sufficiently high so that compaction will produce a smooth, dense
joint. Mixture placed on edge of previously placed strip by mechanical spreader shall be pUshed back to edge of strip
being placed by use of lute. When the quantity of mixture on previously placed strip plus uncompacted material in
strip being placed exceeds that required to produce smooth, dense joint, excess mixture shall be removed and
wasted.

11.5 Shoveling, Raking, and Tamping After Machine Spreading. A sufficient number of experienced shovelers
and rakers shall follow spreading machine, adding hot mixture and raking mixtures as required to produce a course
that, when completed, will conform to all requirements specified herein. Broadcasting or fanning of mixture over
areas being compacted will not be permitted. When segregation occurs in mixture during placing, the spreading
operation shall be suspended until cause is determined and corrected. Irregularities in alinement of the course left by
mechanical spreader shall be corrected by trimming directly behind machine. Immediately after trimming, edges of
the course shall be thoroughly compacted by tamping laterally with lute. Distortion of course dUring tamping will
not be permitted.

11.6 Hand Spreading in Lieu of Machine Spreading. In areas where use of machine spreading is impractical,
mixture shall be spread by hand. Spreading shall be in a manner to prevent segregation. Mixture shall be spread
uniformly with hot rakes in a loose layer of thickness that, when compacted, will conform to required grade and
thickness..Rakers without stilt sandals shall not be permitted to stand in hot mixture while raking course.
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12. , C0¥pACTION OF MIXTlJREshall' lJeaccomplished by stee(-wllelll an~I pneulllatic tired rollers. Rolling shaill
begin as soon after placing as the mixture will support the roller without undue displacement. Rollitlg of the cour~

shall bth:ontinued until aU roller marks art: eliminatedandat1east 95'petcentof the density ofa laboratotIY
sPlilcimetl of the same mixture has been obtaintld. The speed of the rollers at all times shall be slowertoUgh to avo~~
displacement of the hot mixture. The wheels of the roller Shall be moistened to ptevent adhesion of the mixture. lin
areas not accessible to the roller, the mixture shall be compacted with hot hand tampers.

12.1, A.C.., Curbsilnd Ditch Lining shalt be finished to a smooth even texture andcompacte~ t090pel'cent of ttie
density ofa laboratory specimen. of the same mixture subjected to 50blows of a standard Manhall hanuner on each
side of the specimen. At the Option of the Contra~tor,A.C. curbs may be shaped and compaQted with art e.xtrusi~
macltine. The loose materialshall1;>e placed in one course. .

i 3. JOINTS., the joint$ betwe¢n old and new Pavements or between hines ,ofnew -work: shllll be constructed so~s
to insure uniform bond, texture, l;lensity, and smoothness as in other sections of the cO\lrse. Edges ofexistillg
pavement a,nd previously placed strips shall be cut to straight, vertical surfac.es. All contact surfaces of existiti$
pavement shall be painted with a thin, uniform tack coat.

14. PROTECTION OF PAVEMENT. After final rolling, no vehicular traffic shall be permitted on the pavement
for at least 6 hours after final rolling.

15. , SURFACE REQUll,lEMENTS. The finished, surface. shall, not vary ,more than 1/8 inch from a lO-foQt
straightedge placed parallel with the centerline and transverse from. crown to edge. The straightedge shall be
furnished by the Contractor. Defective areas shall be corrected by the Contractor at no additional cost to thle
GovernIl1ent.

16. SAMPLING. , ,Sampling for the determination of thickness and density of tbe complettdpavements will ~
performed by the Contracting Officer. All tests necessary to determine conformance with thespecifiedrequitemen~s
will be performed by the Contracting Officer without cost to the Contractor. the Contractotshall replace t~
pavement where samples are removed atms expense. No payment will be made for areas of pllvemefit deficient*
composition, density, or thickness urttil they are removed and replaced by the' Contractor asdire¢ted by the
Contracting Officer,

* * '* * *
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SECfION9L

GUARDRAIL, WHEEL BUMPERS, AND TRAFFIC SIGNS

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only form a part of this specification to the extent,.indicated by the references
thereto.

Corrugated Sheet Steel Beams for
Highway Guardrail

Zinc (Hot-Galvanized) Coatings on Products
Fabricated from Rolled, Pressed, and
Forged Steel Shapes, Plates, Bars,
and Strip ,

Ready-Mixed Concrete

Primer (Wash), Pretreatment, Blue
(Formula No. 11 7-B for Metals)

Primer Coating; Zinc Dust-Zinc Oxide
(For Galvanized Surfaces)

Pipe, Steel (Seamless and Welded)
(For Ordinary Use)

Paint, Oil: Chalk-Resistant, Lead Free,
Exterior, Ready-Mixed, White and
Light Tints

Steel, Bar, Carbon, Cold Finished,(Standard
Quality)

4. Metal Guardrail
5. Precast Concrete Wheel Bumper
6. Traffic Signs

Index

9L-l

M 180-70

No. 16

C 94-74a

A 123-73

MIL-C-15328C
& Am-l

MIL-P-28582 Primer Coating, Exterior, Lead
Pigment-Free (Undercoat for Wood,
Ready-Mixed, White and Tints)

American Society for Testing and Materials (ASTM) publications.

WW-P-406D

Military Specifications (Mil. Spec).

TT-P-64lF

QQ-S-634A
& Am-l

TT-P-I05A
& Am-l

1. Applicable Publications
2. Materials
3. Preservative Treatment

Standard Grading and Dressing Rules for
West Coast Lumber (September 1, 1970).

1.6 American Association of State Highway and Transportation Officials (AASHTO) Standard.

1.4 Redwood Inspection Service (RIS) publication.

Standard Specifications for Grades of California Redwood Lumber (November 1970,
and Supplement No.1, October 1, 1972)

1.5 West Coast Lumber Inspection Bureau (WCLB) publication.

1.3

1.2

1.1 Federal Specifications (Fed. Spec.).
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4. METAL GUARDRAIL.
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American Wood Preservers' Association (i\WPA) Staildar',l.

Wood for Highway ConstruQtion
Preservative Treatment by
Pressure ProQeSses

LUIilber.

MATERIALS.

1.7

2.

2.1

2.4 Paint.

2.4.1 Exterior Finish Paint for wood anll metal shall conform to Fell. Spec. TT-P-IQ$.

2.4. 2 Metal Primer Paint shall conform to Fed. Spec. TT-P..()4l.

2.4.3 Vinyl-Type Wash Coat shalloonform to Mil. Spec. MIL-(:-15328.

2.4.4 Wood Primer Paint shall conform to Mil. Spec. MIL-P-28582.

2.5 Galvanizing shall conform to A$TM A 123.

2.6 Concrete Wheel Bumper shall be p.recast aSlrl cOIlstrll;ctedof reinforce~ cQ;ncrete. Concrete shall conform to
ASTM C 94, usiIlg 3/4 iIlCh maximum size aggregate,and having a minimum compressive streng~ll of 3,t)OOpsi at 28
days. Bumpers shall be reinfon;ed with two No.3 reinforcing llarsrunning the entire length of the section. The finish
surface of the concrete shall be finished smooth and without blemish.

2.1.1 Douglas Fir shall be No. 1 gtade, graded itt accordance with the standard grading an4Qressing rules of the
West Coast Lumber lnspectiofl 8ureau.

2.1.2 Redwood shall be S4S constru.ction heart, gra(ied itt accor(iance with n~les for grading of the Redwood
Inspection Service.

2.2 Drift Pins for wheel bumper shall be 3/4 inch pipe, 2 feet long and shall conform to Fed. Spec. WW-:P-40(),
Weight A, Class 2 or galvani:l~, rQllnd b~rs of the same size conforming to Fed, Spec. 00-5-634.

2.3 Metal 8eam Guard R/ifling. EX:c~t as otherwise specifie(i rail elements, terminal sections, twIts, nuts,and
other fittings shall conform to AASHTO M 180. The rail metal shall be open hearth,oxYgen furnace, or electric
furnace steel and, in additiQn to Qonforming to tlle reguirements of AASHTO M 18Q, shall withstand a cold bend,
without ctacking, of 180 dejrees around a man.drel of adia.meter equal to 2-1/2 times the thlc1<.1WSS of the plate. The
rail elements may be hot-dip ~alvanizedbefo.refabrication, in which case the provisions in Section 3 of ASTM A 123
shall not apply. The weight of zinc coating, on rail elements, per square foot of actual surface shall average not less
than 2.0 ounces a.nd no individual specimen shall show less than 1.8 ounces. Workmanship shall be equivalent to
good commercial practice and all edges, bolt holes alld surfaQes shall be free of torn metal, burrs, sharp edges and
protrusions. 801ts shall have shou1dersoi s.uch shape that will prevent the bolts from turning. Holes in rail elements
shall be of similar shape as the bolt shoulder. Rail elements shall be spliced at intervals not to exceed 12 feet 6 inches
and such splices shall be made at posts, llnless otherwise shown. . . .

3. PRESiERVATlVE TREATMENT. Lumber shall be presel'Vative,treatedafter fabrication. Treatment shall he in
a.ccordance with AWPA C 14.S\U'faces to be painted shall be treated with watel'-hotn~ preservatives or
pentachlorOPhenol in suit<lble solvents. After using a salt treatment,the moisture content of the lumber shall be
reduced to not over 19 percent. .

4.1 PQsts sh<lll be treated Douglas. fir &x8 illches, 5 feet 4 inches long, aSl~ Shall be rough or S4S.0nly one type of
post shall be uS;ed for anyone «ontinU0\lS'length of quardrail. Post shall he emhed~ed 3 feet, in the grouSldaIld.set in
such position that the top of the gUll$drail shall be One inch llelow the top of the post. The space.around the post
shall be backfilled with approve~ earth material and shall be thofQughlY tamped. The surface of the backfill shall be
crowned. Posts placed in paved areas shall have the pavemellt re,place(i. ~n 1<.ind. around the posts and crowned.
Spacing of posts shall be at equal intervalS in accorqllnce with the manufacturer's standards.

4.2 810cb for metal beam glJardrailin,g shall be treated Douglas fir 8 mohes x 8 inches nominal size by one foot
2~inches, rough or S4S. The size tolerance of rough saWIl ,blocks intlle direction of the bolt holes shall be not more
than plus or minus 1/4 inch. Only one type ofbloc1<.shall b.e used for allY one CO.Iltinuous leIlgth of guard railing.
Blocks shall be toenailed to posts with one 16 penny galvanizeq nail on each side of the block.
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4.3 Rail shall be installed so thatthe top of the rail shall be one inch below the top of the post. Ends of all rails
shall be turned away from the roadway and shall be fitted with manufacturer's standard terminal sections. Joint
design shall be in accordance with the manufacturer's standards. The rail at joints shall have full bearing. Rail
element joints shall be lapped not less than 12-1/2 inches in the direction of traffic and bolted. The bolted
connection of the rail element to the post shall withstand a S,OOO-pound pull at right angles to the line of the railing.

4.4 Painting. Exposed portions of posts shall be painted with one prime coat and 2 finish coats of white paint.
Guardrail shall be cleaned of all grease and other foreign material and shall be solvent cleaned and treated with
vinYl-type wash coat. Vinyl-type wash coat shall be mixed by adding one volume of acid component to 4 volumes of
resin component. The acid component shall be added slowly with constant stirring to the resin component. After
mixing, the wash coat shall be used within 8 hours. If additional thinning is required to maintain a wet spray,
reduction shall be made with normal butyl alcohol or 99 percent isopropyl alcohol. After the vinyl-type wash coat
treatment the guardrail shall receive 2 prime coats and one finish coat of white paint.

S. PRECAST CONCRETE WHEEL BUMPER shall be installed where indicated. The bumper shall be secured by
drift pins driven flush with the top of the bumper. Care shall be exercised not to damage the concrete in driving the
pins. Any damaged sections of precast bumper shall be replaced by the Contractor at no additional cost to the
Government.

6. TRAFFIC SIGNS.

6.1 Signs shall be of the type and size indicated and shall conform to the applicable requirement of the U.S.
Department of Transportation, Federal Highway Administration "Manual on Uniform Traffic Control Devices for
Streets and Highways," dated 1971. Signs shall be aluminum with either a baked enamel or porcelain enameled
finish. Size and shape of lettering shall conform to the requirements of the Federal Highway Administration.
Message shall beaf reflective sheeting. Aluminum shall be alloy 606l-T6 or 51 SS-H36. Signs shall be the products of
manufacturers regularly engaged in the manufacture of such products.

6.2 Posts. Except as otherwise specified, posts shall be redwood, 4 x 4 inches nominal size, with 1/2-inch
chamfered tops, and embedded 2 feet 6 inches in the ground. Exposed portion of the post shall be painted with one
prime and two finish coats of paint and the buried portion shall be dipped in hot asphalt. Posts supporting yellow
warning signs shall be painted yellow. All other posts shall be painted white. An anchor piece of 1 x 4 x 8-inch
material shall be nailed securely to the post approximately one foot from the lower end of the post. Posts for stop
signs, parking signs, and other types of small signs may be galvanized metal at the option of the Contractor. Metal
posts shall be unpainted galvanized steel, fabricated from one piece (without welds) of low carbon steel, conforming
to Fed. Spec. QQ-S-634, of not less than No. 11 gage. Posts shall be hat-flanged in cross section, with overall
dimensions of not less than 3 x 1-3/8 inches. Posts shall be galvanized after fabrication at least 2.inches wide by 6
inches high mounted on an 8 x 24-inch, or larger, target plate with baked enamel or other approved finish, bolted to·
the post, using a minimum of 2 bolts or, at the option of the Contractor, three 3-1/4-inch diameter plastic or glass
reflectors may be used in lieu of the reflective tape.

6.3 Signs shall be bolted to posts using a minimum of 2 corrosion resistant bolts. Back braces is used shall be
structural steel bars, sized as required.

* * * * *
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2.2 Deleted.

2.3.1 Seed.

SECTION lOA

15.6
3.4
7.3
3.2
6.7
3.4
5.6
1.3

15.6

62.1
1.0

36.9

100

% by weight of
pure live seed

in mixture

75
33
70
50
80
33
54
60
75

% by. weight of
pure live seed
of each kind

20.8
lOA
lOA

6.3
8.4

lOA
lOA

2.1
20.8

7. Planting Seed
8. Compacting
9. Watering

10. Protection
11. Establishment
12. Repair

10A--1

SEEDING
Index

% by weight of
each seed kind

in mixture

1. Applicable Publication
2. Materials
3. Sampling and Testing
4. Special Seeding
5. Preparation of Ground Surface
6. Application of Fertilizer

TOTAL

a. Dam and Dike Embankments.

Species

Atriplex glauca
Atrip1ex semibaccata
Cassia couvsii
Cercidium microphyllum
Dianthus bedfordi
Encelia farinosa
Eschscholtzia californica
Nicotiana glauca
Plantago insularis

Total pure live seed in mixture
Weed seed not to exceed 1% by weight
Other than weed and pure live seed, maximum

2.3 Seed labeled in accordance with U.S. Department of Agriculture Rules and Regulations under the Federal Seed
Act shall be furnished. Seed shall be furnished in sealed, standard containers unless written exception is granted.
Seed that is wet or moldy or that has been otherwise damaged in transit or storage will not be acceptable.

2.3.1.1 Seed with the following minimum percentage by weight of pure live seed of each seed kind in the mixture
in each lot shall be furnished:

Offica1 Methods of Analysis (12th Edition, 1975; & Supp!. 1)

2. MATERIA LS.

2.1 Fertilizer of 16-20-0 grade, uniform in composition, free flowing, and suitable for application with approved
equipment, shall be provided. The fertilizer shall be delivered to the site in bags or other convenient containers, each
fully labeled, conforming to the applicable state fertilizer laws, and bearing the name, trade name or trademark, and
warranty of the producer.

1.1 Association of Official Analytical Chemists (AOAC) Publication.

1. APPLICABLE PUBLICATION. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extend indicated by the references
thereto.
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4. SPECIAL SEEDING.
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7.3
11.1

.9
1.8
5.5
1.3
6.7

24.9

59.5
1.0

39.5

10Q

% by weight of
pure live seed

in mixture

65
50
20
80
49
60
50
75

%by weight of
PIJre live seed
of eaGh kind

11.2
22.2

4.4
2.2

11.2
2.2

13.3
33.3

%by weight o{
each seed kind

in mixture

3.2 Seed. Contracting Officer shall be furnished dIJplicate signed copies of statement from vendor, certifying that
each container of seed delivered is labeled in accordance with Federal Seed Act and is a least eqUal to requirements
previolJslY specified. This certification shall be obtained from vendor and shall be furnished on or with all copies of

seed invoices.

2.4 Soils for Repairs. For fills and topsoilin~ of arelis to be repaired, soil shall be at least equal quality to that
which exists in areaS adjacent to the area to be repaired. Soil shall be IJsed that is free from roots, stones, and other
materials. that hinder grading, planting, and maintenance operations and that is free from objectionable weed seeds
and toxic substances.

3.3 Mulch. Within 5 days after award of contrlict, Contracting Officer shall be notified of sources from which
mIJlch materials are livailableand the qIJantities thereof, and repres.entative samples of the materials proposed for use
shall be submitted for approval.

Aristidaadscensionis
Atriplex c:mescens
Aplopappus linearifolius
Chilopsis linearis
Isomeris arborea
Nicotiana glauca
Parkinsonia aculeata
Plantago insularis

Total pure live seed in mixture
Weed seed not to exceed 1% by weight
Other than weed and pure live seed, maximum

4.1 Seeder. Equipment to be used for applying a seed-fertilizer mix over areas shall be a hydrauliG seeder
designed to pump and discharge a w.aterborne homogenous slurry of seed, fertilizer, and wood cellulose fiber at the
desired specified rate. The seeder shall be equipped with a power-driven agitator, and shall be capable of discharging
up to 200 gallons per minute at 100 pounds pressure from. a nozzle with clearance for 1j2-inch solids.

2.5 Water shall be free from oil, acid, alkali, salt, lind other substances harmfIJI to growth of grass, and shall be
from a source approved prior to use.

2~6 Wood Cellulose Fiber MulGh, for IJSe with the hydraulic application of seed and fertili~er, shall consist of
specially prepared woodceUulose fiber, proGessed to contain no growth- or germination-inhibiting factors, and dyed
anappropriate color to facilitate visual Wetering of application of the materials. The mulch material shall be supplied
in packages having a gross weight not in excess of 100 pounds. The wood cellulose fiber shall COntain not in excess
of 10% moistlJre, air dry weight basis. Thl',l wood cellulose fiber shall be manufactured so that after addition and
agitation in slurry tanl<s with fertilizers, seeds, water, and any other approved additives, the fibers in the material will
become uniformly suspended to form a homOgeneous slIJrry; and that when hydraulically sprayed on the ground,
the material will form a blotter-like ground cover impregnated uniformly with seed; and which, after application,
will allow t1).e absorption of moisture and allow rainfall or meGhanical watering to percolate to the underlying soil.
Suppliers shall be prepared to certify t1l.at laboratory and field testing of their prodlJct has been accomplished, and
that their product meets all the forl',lgoing requirements based upon such testing,

3. SAMPLING ANP TESTING <shall be the re\lponsibility oJ the ContraGtor and shall be performed at no
additional cost to the Government. Sll.mpling and testing shall be performed by an approved commercial testing
laboratory or mliY be performed by the Contractor· subject to approval. Tests shall be performed in sufficient
number to insure thll.t materials meet the specified requirements. Copies of the test resIJlts shall be furnished to the
Contracting Officer.

3.1 fertilizer. Duplicate copies of invoiGes· shall be furnished. Invoices shall show quantitiesaIl:dgrade of
fertilizer. Samples of each lot of fertilizer shall be tt~sted in accordance with Offical Methods of Analysis of the
Association of Official Analytical Chemists, Upon Gompletion of project, a final check of total quantities of fertilizer
used will be made against total area treated, and if minimum rates of application have not been met, additional
quantities of these materials to make lJP m.inimum application specified Shall be distributed as directed.

b. Borrow Pit Areas.

TOTAL



-
I

I;

I
1
1

I
I
I~

I
I

4.2 Wood Cellulose Fiber Mulch Spreader. Hydraulic equipment used for the application of fertilizer, seed, and
slurry of prepared wood pulp shall have a built-in agitation system with an operating capacity sufficient to agitate,
suspend, and homogeneously mix a slurry containing up to 40 pounds of fiber plus a combined total of 70 pounds
of fertilizer solids for each 100 gallons of water. The slurry distribution lines shall be large enough to prevent
stoppage. The discharge shall be equipped with a set of hydraulic spray nozzles that will provide even distribution of
the slurry. The slurry tank shall have a minimum capacity of 1,000 gallons and shall be mounted on a traveling unit
which may be either self-propelled or drawn by a separate unit that will place the slurry tank and spray nozzles III a
position to provide uniform distribution without waste. The Contracting Officer may authorize eq uipment with
smaller tank capacity provided that the equipment has the necessary agitation system and sufficient pump capacity
to spray the slurry in a uniform coat over the surface.

5. PREPARATION OF GROUND SURFACE.

5.1 General. Equipment, in good condition, shall be provided for the proper preparation of the ground and for
handling and placing all materials. Equipment shall be approved before work is started.

5.2 Clearing. Prior to grading and tilling, vegetation that may interfere with operations shall be mowed, grubbed,
and raked; the collected material shall be burned or removed from the site, or when suitable, the material shall be
used for mulch as directed. The surface shall be cleared of stumps, stones larger than 3 inches in diameter, roots,
cable, wire, and other materials that might hinder the work or subsequent maintenance.

5.3 Grading. Previously established grades shall be maintained on the areas to be treated in a true and even
condition; necessary repairs shall be made to previously graded areas. Where grades have not been established, the
areas shall be graded as shown, and all surfaces shall be left in an even and properly compacted condition to prevent
formation of depressions. Finished grade shall be such that after subsequent treatments, i.e. tillage, and planting. the
planted grade will join one inch below adjoining surfaced grade of walks and paving unless otherwise indicated.

5.4 Tillage. Areas to be seeded shall be tilled to a depth of at least 6 inches by plowing, disking, harrowing, or
other approved operations until the condition of the soil is acceptable. The work shall be performed only during
periods when, in the opinion of the Contracting Officer, beneficial results are likely to be obtained. When drought.
excessive moisture, or other unsatisfactory conditions prevail, the work shall be stopped when directed. Undulations
or irregularities in the surface shall be leveled before the next specified operation.

6. APPLICATION OF FERTILIZER.

6.1 Preplanting Application. Fertilizer shall be distributed uniformly at a rate of 300 pounds per acre over areas
to be seeded. The fertilizer shall be incorporated into the soil to a depth of at least 4 inches by disking, harrowing or
other acceptable methods. Incorporation of fertilizer may be part of the tillage operations specified hereinbefore.

6.2 Leveling. Surface irregularities resulting from tillage or other operations before seeding shall be leveled.

7. PLANTING SEED.

7.1 General. Seed shall be sown between dates of 15 September and 15 March unless otherwise directed in
writing. Except as otherwise specified, a satisfactory method of sowing shall be employed, using approved
mechanical power-drawn drills or seeders, mechanical hand-seeders, cultipacker hydraulic seeders, or other approved
methods. When drills are used, markers or other means shall be provided to insure that the successive seeded strips
will overlap or be separated by a space no greater than equipment row spacings. When delays in operations extend
the work beyond the most favorable planting season for species designated or when conditions are such by reason of
drought, high winds excessive moisture, or other factors that satisfactory results are not likely to be obtained, work
shall be halted as directed and resumed only when conditions are favorable or when approved alternate or corrective
measures and procedures have been effected. If inspection during seeding operations or after there is show of green
indicates that strips wider than space between rows planted have been left unplanted, or other areas skipped,
additional seed shall be sown if so directed.

7.2 Native-Grass Seeding shall be accomplished with a cultipacker seeder. Seed shall be sown uniformly over
designated areas. Sowing rates shall be adjusted to provide pure live seed of designated species in the follOWing
amounts:
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11. ESTABLISHMENT. The ContraGtorshalLbe responsible for the proper care of the seeded areas during the
nJ,aintenllnGe priqdwh,ilegrass is becoming e&tablish.ed. This ·period shall extend for 90 da.ysafter the completion of
the see<;ling on· the entire pr.0ject. Immediately after seeding andduring the maintenance period the Contractor shall
water the seeded areas asrequkedto obtain germination and maintain complete growth.

12. REPAIR. When any portion of the surfa.ce.becomes gullied orotherwise damaged or treatment isdestroyeq,
the affeGted portion Shall be repaire<l to ree&ta.blish Gondition aud grade of soil and treatment prior to injury, as
dkected. Repa.ir work requkedbeGl!use of faulty operations ornegligence.on the part of the Contractor shall be
performed without cost to the Government.

Seed&bll1In()tbehroadcastdl,l;ringwiudyoLadvers.e weather.

73 HydraulicSeedjn.g.Seeding·witha.pprovedhyMaulic seeding eq\lipment shall.be accomplished ina manner to
provide the s3;llleapppcation raMs for,seed 3;11.d fertili.zer.speci{ied hereinbefore. Covering of.seed and subsequent
compacting wrill J;lot be required whenhydra.u!ic se.eding metho.dsareused. Areas not to be seeded and structures
shall be protected.

8. COMPACTING. Except wherehy<;¥a.ulic seeding iscused immediately after seeding operations have been
cqmp~eted, the .sl;1I~aGe.shall be compa.c.ted by acultipacker, roller, or other approved equipment· weighing 100 to
160. pO\lllds per linear fOatof roller.Wh.en planting by machine, the roller.shall beoperajed immediately behind the
planter Wlless otherwisedirecte<;l. Under certain soil conditions, the ContraGting Officer may direct that wIling be
delayed for 15. to 30· minutes followin,g plantin,g to avoid balling the soil on the roller or squeezing water out of
furrows. If the soH is of s.uch type tha.t a smooth or. corrugated roller cannot be operated satisfactorily, a
pp.eumlj,tic-tired roller, uot. wobble."wheel, shall be used. A roller having tires of suffiGient size shall be used, or
sufficient paSSeS oithe roller shall be ma.de, to cover the soil surface completely.

9. WATERING. Wa.teringequiplllent. of a type that prevents damage to finished surface shall' be used.

10. PROtECTION Sh,allhe proyided.agiUnst traffic or other use by erecting barricades knmediatelyaftertreatment
i& cOlllplete.d; and by placin,gwarning liigns, as directed, on various areas.
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Wlbs.
SIbs.

·Slbs.
3lbs.
Hbs.
SIbs.
SIbs.
I lb.

10 Ibs.

21bs.
SIbs.

101bs.
lIb.
SIbs.
lIb.
6lbs.

15 lbs.

Pounds oLPure Live Seed Per (acre)
(1 ,000 square feet)

Main13robll~ro~nt,Qu<e·No. 1 and Dike No.2

6prrQwPitAJ;eas and All OtherAreas Requking Seeding
Except for t.heErobankroents as Described Above

S.eedKind

Aplopap.pusUnearifolius
Aristida adscensionis
Atriplex canescens
Chilopsis linearis
I&omeris arborea
NiGotiana glauca
Parkinsonia aculeata
Plantago insl,l;llnis

A-triplex glauca
~tTiI!ll;lx seroibilpcata
Cj;\'8&ia c<;mvsii
CeJ;Gidium microphyllum
pJantlms bl;ldfordi
E11.celia farinosa
EschschQltzia.californica
Nicotiapa. glauca
Plantago insulavis



b. Fertilizers

IOB-I

4.2 Storage.

Fertilizers, Mixed, Commercial

6. EnvironmentalProtection
7. Materials
8. Installation
9. Plant Establishment Period

10. Landscaping Stone

Index

I. Applicable Publications
2~ Source Inspections
3. Submittals
4. Delivery, Storage, and Handling
5. Deleted

1.1 Fedffral Specification (Fed. Spec.).
O-F-24lD

3.1 Samples. The. following samples shall be submitted for approval before work is started.

a. Organic Mulch--lO pounds of each type to be used in the project.

3.2 Certificates. of Conformance or Compliance. Before delivery, notarized certificates attesting that the
following materials meet the requirements specified, shall be submitted in triplicate for approval.

a.Plant Materials

4. DELIVERY, STORAGE, AND HANDLING.

3. SUBMJTTALS.

1.2 American National Standards Institute (ANSI) Publication.
Z60.l-1973 Nursery Stocj:(

1.3 American Joint Committee on Horticultural Nomenclature (AJCHN) Publication.
Second Edition-1942 Standarized Plant Names

2. SOURCE INSPECTIONS.

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, hut referred to
thereafter by basic designation only, form a part of this specification to. the extent indicated by the references
thereto.

SECTION lOB

TREES, SHRUBS, AND CACTI

2.1 Plant Materials. Plant materials will be inspected by the Contracting Officer at the growing site and tagged or
otherwise approved for delivery. Such inspection does not preclude right of rejection at the project site.

4.1 Delivery.

4.1.1 The Contractor shall notify the Contracting Officer of the delivery schedule in ,advance so the plant materiill
may be inspected upon arrival at the job site. Unacceptable plant material shall be removed from the job site
immediately.

.. 4.1.2 ..' .Plantsshal1J~l,\p.:rQttl.~1tl.4cl\1ringdelivery to prevent damage to the root balls or .desiccation of leaves. Trees
shall be protected during transportation'oylyingiii the btaiicnes"arid"covetmg'all' exposed branches. -

4.1 .3 The use of equipment such as "tree spades" shall be permitted provided that the plant balls are sized in
accordance with ANSI Z60.1 and tops are protected from damage.

4.1.4 Fertilizer shall be delivered to the site in the original, unopened containers bearing the manufacturer's
guaranteed chemical analysis, name, trade name or trademark, and in conformance to state and Federal law. In lieu
of containers, fertilizer may be furnished in bulk and a certificate indicating the above information shall accompany
each delivery.

4.1.5 Pesticide material, including soil fumigants, shall be delivered to the site in the original unopened containers.
Containers that do not have a legible label that identifies the Environmental Protection Agency registration number
and the manufacturer's registered uses will be rejected.

I
I

I

-

I.
I



4.2.1 Plants not installed on the day of arrivaLat the site shall be stored, and protected as follows.

a. Outside storage shall be shaded and protected from the wind.

b. Bare root plan,ts shall be heeled-in.

c. Plants stored on the projectshall be protected from drying out at all times by covering thebaUs orroqts
with moist sawdust, wood .chips, shredded bark, peat moss, or other similar mulching material. CactusrQotsshltl1 ~e
left dry.

d. Plants, including those. in containers, shall be kept in a moist condition until planted by watering; with a
fine mist spray.

4.2.2 . Fertilizer shall be kept in dty storage away from contaminants.

4,203 Storage of materials shall be in areas designaJed. or as approved by the Contracting OfficeL

43 . Handling, Care shall be taken to avoid damaging plants. being moved from the nurse~o(Storagearea,tQ the
planting site.. Plants shall be protected. frQm drying out. Balled and burlapped.plantss1).lJ'llbe< handled carefullY tQ

, avoid crackiIig or breaking the earth ball. Plants shall not be handled by t1).e trunkor stems. Bare-root pIants shall.pe
"puddled" when removedi from the·heeling-in bed to protect the roots from drying out. Plants shall be protect¢do

from freezing or drying. out by acoveripg of burlap, tarpaulin, or,mulching.fIlaterial duringtl'anspor.tationfr.0.fIl t1).e
heeling_in bed to the planting site. Damaged plants will be rejected and shall be removed from the site.

5. DELETED.

6. ENVIRONMENTAL PROTECrI(lN. All work and Contractor operations shall comply With the requirements
of section: ENVIRONMENTAL PROTECTIOK.

7. MATER~ALS.

7.1 Plants.

7.1.1 Plants shall conform to the varieties specified in tMplant list and be true to botanicalnarnesasJistedJn
AICRN Standarized. Plant. Names.PlaJ;ltsshall.be· in accordance' with ANSI· Z(jO.1 .. except .asptnerwise stated iJl' tljl.e
specifications or sllOwn on the plans; Where the dtawings or specifications are in COnflict with ANSl Z60.1, tljie
drawiIigs and specificatioris. shall prevail.

7.1-2 Plantirig ..stock shall. be well-branched and. well-formed, sound;.vigo:rol1:s,he\ilthy, .~nd free. froI,ll disea~,
sun-scaled, windburn, abrasiOn, and har.fIlful insects or insect eggs and s4alfhaye healthy, normal and. unbfokeI;l ropt
systems. Deciduous trees shall be symmetrically developed, of uniform ha.bit of growth, with straight boles or stems
and free from objectionable disfigurements. Evergreen shrubs shall have well developed symmetricaltQPs with
typical spread of branches for each particular species or variety. Plants shall have been ~rown under climat~c
cQnditions similar to those. in the locality of the project. Plants budding into leaforhavingsoftgrowthshall}pe
sprayed with an anti-desiccant at the nursery and collecting field before digging. . .

7.1-3 The minimuJfi acceptable sizes of all plll,nts, measured beforepruiiingandwithbl'anchesin noiinal·positiofJ.,
shall conform to the measurements indicated; Plants larger in size than specified may be usedwithth~approva~Qf
the Contracting Officer, with no change in the contract price. If largercplants.are l1:sed, the ball of earth orspread ~f

roots shall be increased in accordance with ANSIZ60.1.

7.1.4 The Contractor shall facilitate inspection and identification by labelingtrees.and bundles or conlainersoft»,e
same shrub~ ground cover, or vine With a durable waterproof labeland weather-resistant ink. Labels shall statetl¥e
correct plant nameanq size as specifie.din the list oLrequired plants. LabelssliaR be se~urely attached. tQ plan1!,s,
bundles, and containers of plants and shall be legible for 60 days after'delivery tQ the planting sit~. . .

7.1.5 . Plant material shall be nurserygfown unless otherwise in!licated and shallconfo~mto the requirements aqd
recommendations of ANSI Z60.1. Plants shall be dug and prepared for shipment in, a manner; that .will not cau$.e
damage to branches, shape, and future development after planting. .

7.1.5.1 Balled and Burlapped (B &B) plants shall have ball sizes andratiQsconforming to ANSLZ.60.L Phmtssh~ll
be balled with firm, natural balls of soil. B ,& B plants shall be wrapped firmly with burlap, strong.cloth, or plastic
and tied. '.

7.1.5.2 Container grown plants Shall have sufficient root grQwth to hold the ell1.'th Jntact when removed from
containers but shallnot. be root bound. . . .

7.1.6 SUbstitutions shall be made only when a plant is not obtainable and the Contracting Officer authorizesia
change order providing for use of the nearest equivalent obtainable size or variety ofplant having the sameessentill1
characteristics with an equitable adjustment of the contract price. If all other requirements .are met, any plant m~y
be furnished. .
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a. Container-grown instead of balled or burlapped.

7.1.7 Salvaged Cacti from area of construction operations, shall be removed from its original location by cutting
the shallow roots by means of forcing a sharp shovel, blade depth, into the soil completely around the plant about a
foot away from the base. The plant shall be carefully pried and lifted out of the ground. Loose soil may be allowed
to fall away from the roots.

7.1.7.1 Damaged roots shall be removed. Remaining lateral roots stubs shall be pruned, leaving them 5 to 10 inches
long. All cut ends and other wounds shall be dusted with powdered sulphw.

7.1.7.2 Salvaged Cacti shall be stored in a shaded, open area for one to two weeks before transplanting. Cacti shall
be transplanted before the plant rots or drys out.

7.2 Soil Conditioners.

7.2.1 Rotted sawdust shall have 7.5 pounds of nitrogen added uniformly to each cubic yard and shall be free of
chips, stones, sticks, soil and toxic substances.

7.3 Planting Soil Mixture. The planting soil mixture shall be composed of 200 parts topsoil, 100 parts rotted
sawdust, 1 part gypsum, and 1 part fertilizer.

7.4 Fertilizer. Fertilizer shall be commercial grade and unifqrm in composition and shall conform to applicable
state and Federal regulations.

7.4.1 Granular fertilizer shall conform to Fed. Spec. O-F-241 , Type I, Level B, and shall bear the manufacturer's
guaranteed statement of analysis. Granular fertilizer shall contain a minimum percentage by weight of: 20 nitrogen
(of which 50 percent shall be organic), 10 available ph~sphoric acid, and 10 potash.

7.4.2 With the approval of the Contracting Officer, packet, tablet, pellet, or other forms of slow release fertilizers
may be used.

7.5 Mulch. Mulch shall be free from deleterious materials and shall be stored so as to prevent inclusion of foreign
materials..

7.6 Staking Material.

7.6.1 Stakes for tree and cactus support shall be rough sawn wood, free from knots, rot, cross grain, or other
defects that would impair the strength. Standard stakes shall be a minimum of 2 inches by 2 inches by 8 feet long
and pointed at one end.

7.6.2 Wire shall be 12-gage annealed galvanized steel.

7.6.3 Hose for tree ties shallbe new, 1/2 inch diameter reinforced rubber or plastic hose and shall be all the same
color on the project.

7.6.4 Cloth for cactus ties shall be new, 4 inch wide, doubled-up,cotton linen and white in color.

7.7 Water. Water shall not contain elements toxic to plant life. The source of water and service outlets used shall
be subject to approval of the Contracting Officer and shall be obtained at a cost to the Contractor.

7.8 Tree Wound Dressing. Tree wound dressing shall be a white shellac.

8. INSTALLATION.

8.1 Planting Seasons and Conditions. Planting shall be done between 1 May and 30 September.

Planting shall be done with the approval of the Contracting Officer only when the ground is not frozen, snow
covered, or in an otherwise unsuitable condition for planting. If special conditions exist that may warrant a variance
in the above planting dates or conditions, a written request shall be submitted to the Contracting Officer stating the
special conditions and proposed variance.

8.2 Layout. Plant material locations and bed outlines shall be staked on the project site by the Contractor and
approved by the Contracting Officer before any plant pits or beds are dug. The Contracting Officer may adjust plant
material locations to meet field conditions.

8.3 Excavation for Planting.

8.3.1 Prior to excavating for plant pits and beds the area shall conform to the lines and grades shown on the plans
and the location of any underground utilities shall be verified by the Contractor and the Contracting Officer.
Damage to utility lines shall be repaired at the Contractor's expense.



8.3,~, Rocks' and·.other ttI.ldergroundobstructionsshalk1:>eremovedrto·adepth,l1ecessary'to permit, proper planting1;
acco~ding' to plans •. ·andspeCifications;. ·If undergroundutilities;const.ructionvorsolid.\roQkledge~ are encountered;\'
otherilocationsmaybeselected by the Contracting Officer. ..

j

8.3;3: . Plant pifs may be .dugby;any'metht>drapPtoved' bY the '. Cont.ractingdi>ffi¢er, PrQv:ided that ,th\'hpit·s haveL
verti~al sides' and" flatbottom& Wlfen, pits.'are' dug. with 'an augei,and' thesides;of,tl1e)pitsbe~mne.gll;lzed;theigl@edhj
surf:aces~allbe scarified. The size of plantpits.shalkbeasshown,ontheplans,r

8.3:4;. Wliere existirigsoil>is .tobellsediriplace;plant 'beds:; shall betilled,toa depth of. 6 inches,DeeQmpqsedti~'
grarii~e shall' be spread uniformly overthe,bethtoadepth of4 inches'andthorQughly' incorpota,telijntothe:existin~.
soil,t'O a deptlrof4 inches.usinga rototiller'orsimilartypeof eqllipment>toobtain.auniform:land}weUpulverized,soi~<
mix:·:Duringtillageoperations all SJ;icks',stones;1fOotsi and other,pbjectionable materials/shall'\)e'removed;,plant,bed~h:
shalLbe brought to a smoo.1lh' and'evensurfa'Ceconformingto established'gr~desi, .

8,3,5' Excess soilshaUbe used' to form watenngpasins around:plantsiasispecifiedhereiJll;orremovedfrom,.th~;
prO.i~ct site. ..

8.4, ". SettingPl~ntsi. Baned·and:burlap'p.ed)~nq'Gontamer-gr()wn plahts;sha14·be;hand:led,andiinl)yedonlYjby;~hecbalf.p;:
or :container; ,·Plants' shaU"be· set·.plumb"andthelddn«lQsitionuntil sufficientsoihhas,been,.fitmWii placedar9und.roQ$$r·••·
or ball, .Plants.'.shall·be.set· in relation'tosU,tlfounding' graqe·.asinqicated;;Careshalhbe:taun:t:oi:avoid' Gonta.min~in$C}'
th¢::mulch with theplantingsoi1; . '. . .

8.~a Balled and butla~dstock;Shall.b!'l'baCkfil1ed:withplantmg·soil;mioctureto·a.pp~o'Xin_elYihalfthe,dept;llo~,'
tM"balland then·tamped'~nd;watered;!Excessiburlapandtyinglmateria1s.shalli'be;cat~l¥!Jemoyedorf:olde~:kbacki;l,

Ifp~stic wrap' •• is. usedin.·liew·of.bu.rlap;.itshafr •.becompletely,:'removed·before'thel.·pl.ac~ent.:of'.;bacldill;,Th~>
rem:$nder.of·hackfilt·ofplantingsoil·,·mixture.·shall,·be'tamped;andiw.atleted~.,EatthSltucersior;~\\ater6basins,shalltheJjtc.
be,f;ormed around isolated\,plants'as'indicate& \ .

8.4.2 Container'grown·stock'shilll,belrenl'oved··fronlicontainers in .such,a. wa.Yiso',{aStto'preventdamage:top~ant .Oil'·.··..
root system. Planting' shaUbe· complet!ed!i'lls:specifie<thereinunGe:rbauedandd~urlapped!.planllS\ .

8.5 ... Before tra1l.splantingllacti, mark the north side:withchalki;ribben,etc., inorderthat!theicacti.willbeireplantett .
willi that· side facing north:

8.5.1 .. cactishal1.be··replanted··indrysoil,until·new·groWthappearsat;th~ap.e*·(tips}·of-thepl;anct~'SOil'sh~,be;
moUnded around the base6fthe transplants asjndicated·.'

8.6 Mulching.·

8.6.1 Mulching shall take place withhr48 hours aft~r planting.·

8.7 Staking.

8.7.1 Plants shall be staked as IndiC'ateo'/.

8.8 Priming.

8.B.l New plant material shall be' pruned in. the following manner: '. Dead-and'brok;enbrancnes,'Shall be rem",vea.
Deciduous' .tr~es· shall be pruned to' reduce' tCitalamountof,anticipated,folia~;byontl,fourthtoonethkq,;.Typicjl1
growth habit of individllalplants shall beretainedwith'asmuchheigb;t andispI;ead(asis/practic~ble;cCuts' sh(i;lll)e:"
made' with .sharp,instruments~ and shall· be flush with trunlcor adjacent branch ,to insure·elimin:ationofstu~.·

"Ileadback"cutsat right angles to .·.lineof·gr-owth' shall· nothepermitted;;'TteesshaUnotbep<:>leqorthelead¢r
removed; Trimmings shall be removed- from the site. Cuts 1{2inchin diameter andlargerishall be painted with tllle·
specified tree wound dressing;

8.9 ResforationaIid Clean-Up, Exeess'and'wastemateri,al·shall be',removed"dany" Wfien,plilIiting,j.n;anar,eahl1~
bee~ completed', the area sball be cleared of all debris, .spoil piles, and'containers;The··Cbnb$ctorcshall restore
disturbed. areas to their original' condition at 'hisexpense; Paving shallbe cleaned when.work inadja.cent areasiis
completed; .

8.10' ,MaintenaIice During4nstallation. Maintenance operations shall,begin:immediatel-y,aftereachplaIitis plantlld
and shall continue as required until fiIia1·acceptance. Plants shai1bektlP~ina .healtllY, gl'0wing.conditionpy
watering, pruning:,. spraYing;. weeding, and any ofher nectlssaryoPeFationsofmainten(i;n<;tl, Plant sauceuand.heids·.
shall be kept free of weeds;gtass, and other undesired vegetation.plantsshalibeinsp.tlcte'datileast .onCe per week,by
the Contractor during the installation period and neededmaintenanee perf{)rmedpl'omp~ly.

9. PLANT'EStABLISHMENTPERIODi. ,Final aeceptance ofallwork,andmaierial~under this. section shallbe;at
the end ora period of establishment to be determined as follows.
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9.1 Beginning of the Plant Establishment Period. The period of establishment shall begin on the date that an
inspection by the Contracting Officer shows that all plants are in place and have been installed in accordance with
the specifications and plans. Replacement of plants that were not supplied by the Contractor but were relocated
under this contract and that die for any rea~on other than improper handling during transplanting and/or lack of
proper care will not be required. Loss through Contractor negligence, however, shall require replacement in kind and
size per specification and shall be at the Contractor's expense.

9.2 During the Plant Establishment Period.

9.2.1 During the plant establishment period, unless otherwise specified, the. Contractor shall water all plants as
necessary to maintain an adequate supply of moisture within the root zone. An adequate supply of moisture is
estimated to be the equivalent of one inch of absorbed water per week that is delivered at weekly intervals in the
form of natural rain or is augmented as required by periodic waterings. Water shall not be applied with a force
sufficient to displace mulch and shall not be applied so quickly that it cannot be absorbed by the mulch and plants.

9.2.2 Plants shall be pruned and mulch replaced as required.

9.2.3 Stakes and eroded plant saucers shall be replaced as required.

9.2.4 In plant beds, weeds shall not be allowed to reach a height of 3 inches before being completely removed,
including the root growth.

9.2.5 Other work, such as spraying with approved insecticides and fungicides to control pests, shall be done to
ensure plant survival in a healthy growing condition.

9.2.6 Dead plants shall b~ removed immediately at the Contractor's expense. The Contractor will not be
responsible for theft or damage to plants by vehicles or vandalism following completion and approval of the
installation portion of the plllnting contract.

9.3 Termination of the Plant Establishment Period.

9.3.1 A preliminary inspection by the Contractor and the Contracting Officer will be held 3 months from the date
of the beginning of the plant establishnient period to determine plant acceptability and the number of replacements.
Alternate or substituted varieties of plants shall be used only if approved by the Contracting Officer.

9.3.2 A final inspection of all plants will be held after the replacement planting has been completed. No additional
plant establishment period will be required for replacem~nt plants. The establishment period will end on the date of
this inspection and said inspection will be considered final acceptance provided the Contractor has complied with
the following requirements. •

a. Dead, missing, and defective plant material shall have been replaced as directed by the Contracting Officer;
otherwise, final acceptance will be delayed until such replacements have been satisfactorily accomplished.

b. Plant beds and plant saucers shall have been properly mulched and shall be free of weeds.

c. Stakes shall be'in good condition..

d. Remedial measures directed by the Contracting Officer to ensure plant survival shall have been carried out.

10. LANDSCAPING STONE. All stone shall be sound durable, hard, and of such character that it will not
disintegrate from the action of air, water, or the conditions to be met in landipg or placing. All stone shall be clean
and free from earth, clay, refuse and adherent coating. Stone size shall be within the limits indicated. Samples of
stone shall be submitted for approval in accordance with the SPECIAL PROVISIONS. Stone shall be placed in a
'natural' reclining position with exposure as indicated. The Contracting Officer shall be notified at least 72 hours
prior to placement.

* * * * *
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3. MATERIALS.

1.1 American Society for Testing and Materials (ASTM) Standards.

Malleable-Iron Threaded Fittings,
150 and 300 lb.

Specification for Architectural Porcelain
Enamel on Steel for Exterior Use

Zinc Coated (Galvanized)
Corrugated Iron or Steel
Culverts and Underdrains

3. Materials
4. Installation

Index

M 36-74

B 16.3-1971

A 36-75
A 120-73

American National Standards Institute (ANSI) Standards.

Structural Steel
Black and Hot Dipped Zinc-Coated

(Galvanized) Welded and Seamless
Steel Pipe for Ordinary Use

The American Association of State Highway and Transportation Officials (AASHTO) Standards.

1. Applicable Publications
2. General

PEI:S-100(65)

2. GENERAL.

2.1 Submittals. The Contractor shall submit shop drawings for the staff gages in accordance with the SPECIAL
PROVISIONS. Shop drawings shall include complete material description, fabrication and installation details.

2.2 Unless otherwise specified herein, workmanship, galvanizing, welding and materials shall conform to the
applicable requirements of the section: MISCELLANEOUS METALS AND MATERIALS.

2.3 .Painting shall conform to the applicable requirements of the section: PAINTING GENERAL.

2.4 Concrete shall conform to the applicable requirements of the section: CONCRETE CONSTRUCfION.

3.2 Reference and Settlement Monuments Plates shall be Government-furnished bronze disks. The Contractor shall
stamp the type of monument and monument number on the disks prior to installation.

3.3 Staff Gage and Number Plates shall be fabricated with low carbon steel or iron. Gage face of graduated section
and numeral plates shall be finished with porcelain enamel conforming to PEI:S-lOO. Noncorrosive soft metal eyelets
shall be installed permanently in each screw hole.

3.4 Steel Plates and Shapes shall be structural steel conforming to ASTM A 36, galvanized.

3.5 Conduit Between Gage Well, Recorder House and Stilling Basin shall be steel pipe conforming to ASTM A 120,
standard weight, galvanized. Steel Pipe Fittings shall be malleable iron, threaded, 150 lb. class, conforming to ANSI
B 16.3

3.1 Tamper Proof Machine Screws and Wood Screws shall be round head, corrosion resistant, steel size as
indicated.

3.6 Corrugated Metal Pipe for Gage Well shall conform to AASHTO M 36.

SECfION llA

GAGES AND MONUMENTS

1.4 Porcelain Enamel Institute (PEI) Inc.

1.3

1.2

1. APPLICABLE PUI;JLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto.
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3.7 Rockfjll for Gllg~~ell SnaIl! pecrushe<f stone or graveh· or I1llturalgra~el.,Fill material shllilpe cleaR, sound,:
d:urab1e and. free. of clay lumps or friap1e part.iples. Ma.t.erial shallPelJniformly graded Petween 318inch alfld
H/2 inches. .

3.8 Cast Iron Pull Boxes Shllll be waterprqof· with. bolt. down c<)v~r andgllsket, weight.24 Ibs. minimum, insi~e
dimensions as indil:;lltecl: Outlets shall be clrUle.dand tapped toaccommoctate the conduit. Pull boxes; snail pe
ga~vanized inside andolltside. Bolts for cover, shaH be stainless ste.el.Gaskets shallbeJhe box manufllctun)rs:
standard.

4. INSTALl,ATION.

4.1 Gene.rat Gages a~d,monllmentssb,all,be installed at tnelol:;ltW>llS. indi(;ll.ted•. Exact ,locations of monl.lmerl.ts
Will be. determine,d by tlie Contractill8:Qf{icer. Gages and monuments sha,,Rnokbeitj,stlllled'(lllltihU piweme]1t,. slope
Protection and related .. work hll$ betrn cornpleted. Surveys' to determine elevations fOr monuments will be
accomplishe(1 by the Gpv;ernment,

4.2 Excavation for concrete footings snall b e of the dirnensionsindicllted; If;bedroo~ds encountered befqIe
re.aching the required deptn, theexCllyationsh/l.l1,~continuedtothedeptlrindicllted. Or ·18Jflchesinto the bedroqk,
wJ;\.ichever .. is less.. Prionto .Rlacingconcrete,tneex.cllvation shallpe.cleal;ed.of loose mllterialtWast,emate:rilj,1 shllll \be
diSposed ofas directed., . . I

4.3 Sta,ff Gage.•

4.3.1 Post Setting. Posts: Snlll1 be set·phlml>dn >conc.rete bllse.s.ofdimensions: indi~ted,.,Coricrete.shaulb.e
th,oroUghly cornPllcted-so .as to be free of voids llndfinisned:ina dome:.

43.2 Staff GageFac~Secti()nand,Numerll~·sllaUbe accurately mounte:d to the;exactele~tioncorrespondingjto
the numeral and the grllcdations;)icre,wgsnaUbetigbtenedwithou,tdamage orcrackingofthe<porcelain enamel fini'$h;

4.4 Monument Disks. SnllU .. be;set in c()ngret~bllSeS,as incUcated;· Concrete. shllil bll thoroughly. compactedso as! to
he free of voids'llndtopsurfllC.efinisnlld level; Djs~$shllll,be installed in thefresh,collCJ;eiesothat the bottom of 1ihe
disk is flUsh with the..topsurfa.ceoftheccmcretefooting. After the concrete has set. aUlaita,nce or other adhering
material shall be removetiJrQlnJhe disk, . . .:

* * * * *
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3.2 Bitumen.

3.1 Deleted.

3. MATERIALS shall conform to the following requirements.

Asphalt-Saturated Roofing Felt for
Use in Waterproofing and in
Constructing Built-Up Roofs

Roofing Felt, Glass Fiber, Asphalt
Coated (for Flashing and Roofing)

Cement, Bituminous, Plastic

Roofing, Felt (Asbestos, Asphalt
Saturated)

5. Application of Roofing
6. Flashings
7. Roof Cutout Samples
8. Surfacing

Index

l4A-l

D 2626-73

D 1863-64

D 312-71

D 226-75

HH-R-590A

SS-C-153B

SS-R-620B

1. Applicable Publications
2. General
3. Materials
4. Roofing Systems

3.2.1 Asphalt. ASTM D 312, Type III.

3.2.2 Sheathing Paper. Rosin-sized, weighing not less than 5 pounds per square or unsaturated felt weighing
approximately 7-1/2 pounds per square.

3.3 Felt. Felt shall be the bituminous saturated type and shall coriform to the following requirements.

'"3.3.1 Organic-fiber Felt.

3.3.1.1 Asphalt-saturated Roofing Felt. ASTM D 226, Type I.

Asphalt for Use in Constructing Built-Up
Roof Coverings

Mineral Aggregate for Use on Built-Up Roofs

Asphalt-Base Sheet for Use in
Construction of Built-Up Roofs

2. GENERAL. Asphalt built-up roofing shall be applied to the roof surfaces indicated. Bituminous-plastic-type
flashings installed in accordance with these specifications shall be used throughout unless otherwise specified or
indicated. Asphalt shall be used with asphalt-saturated felts. The entire roof-deck construction of the building shall
be completed before roofing work is begun thereon. The roofing or flashing shall be applied to a smooth and firm
surface free from ice, frost, moisture, dirt, projections, and foreign materials. Application of roofing shall not be
performed under excessive wind conditions, wet conditions, or when the ambient temperature is less than 40 degrees
F. Vents and other items penetrating the roof shall be secured in position and properly prepared for flashing.
Surfaces shall be inspected and approved immediately prior to application of roofing and flashings. Roofing
materials shall be stored in an approved manner and shall be protected from contact with soil and exposure to the
elements. Felt rolls and roll roofing shall be stored stacked on end. Immediately before laying, felt rolls and roll
roofing shall be stored for 24 hours in an area maintained at a temperature no lower than 50 degrees F.

SECTION l4A

BUILT-UP ROOFING

1.2 American Society for Testing and Materials (ASTM) publications.

1.1 Federal Specifications (Fed. Spec.).

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto.
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3.3.3 AsbestOs Fiber Felt.

3.4. Nails,Fasteners,and Anchors. Nans, fasteners, and .anchot~shanbe anliflproved type recommended'by the
roofing felt manufacturer.

-
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20 ounces per square foot
0;050 inch minimum thickness
0.018 inch minimum thickness

topper
Aluminum
Stainless Steel

4. ROOFING SYSTEMS.

4.1 Asphalt .Built-up4"ply. 'OrganiciReofiiIg.. Over wood surfac.e,one thickness of sheathing paper shall be laid
with joints lapped at least 2 inchesand'nailedsufficiently to hold the paper or felt in place until roofing felt is
applied. Thteepliesof 15-poundasphalt-saturated felt shall be immediately laid shingle.fashion in hot soljp
moppings of asphalt. Each ply shall be lapplildas specified in Table I and fastened in accordance with Table II. THe
flashings shall be installed and the flood coat and surfacing applied.

5. APPUCATIONOFROOFING. The entire rpofing. system, including aggregate surfacing, shaH be finished in
one operation up to the line of tennUt.ation;atend·ofday's work. Phased ;construction will not be permitted. Asp'halt
shall not be heateqabove475degreesF.l(ettlemenshall be in attendance at aU times during the heating to insulle
that the maximum temperature specified is llotexceeded. Temperature of bitumen at the timeit is applied shall be
in accordance with the roofing felt manuefadurers recommendations. Application temperatures shall 'be measured at
the mop bucket -and/or mechanical applicator. Layers of roofing shall be laid free of wrinkles or 'buckles at rigltt
angles to the slope of the deck, immediately behind themop. Each layer of organic roofing felt shall be laid in not
less than 15 pounds of ,asp-halt of ,per square, and a maximumof25 pounds of asphalt per square. Each layer of
glass-fiber felt shall be laid in not less 'than. 20 pounds of asphalt per square or more than 30 pounds of asphalt Per
square. Each layer of asbestos felt shan be laid in not less than 15 pounds ofasphalt Per square or more than 215
pounds of asphalt .per square. To .,insure a waterproof membrane, care shall be taken toprecIudebare. spots betweell
plies. To prevent slippage, care shall be taken to 'preclude use of an excessive amount of bitumen. Bitumen shall
uniformly cover all roof areas to 'be mopped to provide effective bond. Each courseofroofil1g felts, in addition tp
being mopped in hot bitumen, shallbe lapped as specified in Table 1. For foofslopes.above Ij2inchper foot, fel~s
shall be nailed as specified in Table fIpr \I'lL The surface of the felts shall 'be carefully broomed-in with an 18- qr
20-inch~wide,soft..fiber4ype.floor •broom to obtain <:omplete adhesion between plies .and to eliminate air ,pocket~..
The method of mopping a half-sheet width and turning the sheet back to mop under the other half shall not be used.
Workmen shall not walk0nmbppedsurfaces·when the bitumen ,is sticky. '

Bitumen stops,formedofedge.env-elopes s·hall 'be instaUedat ,eaves and rakes. Envelopes shall be formed of twp
18-inch wide layers of roofing felt.OJilf,organic 'or asbestos felts shall be used;gla~sfiber felts shall not be used for
this portion of the work. Nine inches 'of the width shaU'be attached to the roof surface with 9 inchesextendi~

beyond the edge. The firstla:yer shaUbeapplie.d ina 4-inchWide layer of plastic roofing eementand nailed 1/2-incJ1
from the roof edge at 6-inch spacing. The second layer shall be applied to the first ina 9-inch wide mopping of
bitumen. The free edges shall he protected from damage throughout the roofing period. After the last ply of roofing
felt is applied, the edge felts sha.llbe indiVidually ·fold·ed back and 'mopped to the roof surface. The gravel stop shall
be embedded in bituminous cement ,abo :nailed ontopofthe envelope formed by the felt turnback.

5.1 Nails and Fasteners. Nails and 'fasteners .for securing roofing shall be .flush~driventhrough flat metal disks of
not less than I-inch diameter. Metaldi~s maybe omitted where heads of fasteners are equivalent in siz;e to the
I-inch diameter disks.

5.2 Mechanical Application. Mechanical application devices shall be mounted on .pneumatic tired wheels,and
shall be designed and maintained to operate without damaging the roofing membrane.

3.5 BituminousCement. Fed. Spec., S8-0-153, Type I with asphalt-saturated felts.

3.6 Surfacing Materials. Orushedstone,gravel,orcrushed slag shaH conform to ASTM D 1863. Subject to
apptoval,othet materials may be I:lsedwllenblended to the grading requirements of ASTM D f8'63.

3.7 Gravel Sto.pand Fasciae. Extruded aluminum, 0,075 inch minimum thickness or smooth sheets as follows:

3.3.3.1 Asphalt-saturated Roofing Felt. Fed. Spec. HH-R·590, Type I, Class A, minimum weight of 13 pounds
per square.

3.3:2 Glass-fiber Felt.

3.3.2.1 Asphalt-saturated Roofing felt. fed. Spec. SS-R':620, Type I except that miniirnum weight shall be 7J5
pounds per square.
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Table I

6. FLASHINGS.

36

18 and 36

12, 24, and 36

9,18,27 and 36

Starting widths in inches
for 36-inch width

4

19

24-2/3

27-1/2

Laps in inches for
36-inch width

LAPS FOR ROOFING FELTS AND ROLL ROOFING(a)

2

3

4

Layers
or plies

7. ROOF CUTOUT SAMPLES. Samples shall be taken as directed by the Contracting Officer when there is
reason to believe that deficiencies exist in the roofing membrane. When samples indicate deficiencies in the roofing
membrane, corrective action shall be taken as directed.

6.1.2 Sheets, smooth. Joining shall be as specified in table II. Gravel stops shall be installed with I/2-inch space
between sections. The joint shall be covered with a 6-inch wide cover plate formed to the profile of the gravel stop.
The cover plate shall be embedded in mastic, nailed through the opening between the gravel stop sections and loose
locked to the drip edge. The lower hooked edge shall be bent outward at an angle of 30 degrees. When fascia exceeds
6 inches in depth, one or more horizontal steps not less than 1/2 inch high shall be formed in the fascia. When fascia
exceeds 7-inch depth, t\;Vo-piece fascia shall be used.

6.2 Strip Flashings. Roof flanges of sheet-metal flashings such as gravel stops, shall be stripped with two layers of
roofing felt set in plastic cement. After installation of flanges or flashings over the top ply of roofing, the strip
flashings, consisting of two layers of roofing felt, 9 and 12 inches wide, shall be successively cemented to the top of
the roof flange using bituminous plastic cement, to form a waterproof joint between roofing and flashings.

6.1 Gravel Stops and Fasciae shall be provided for roof edges. Sheets shall be fabricated without longitudinal jOlnts
except where two-piece fasciae are used when fascia depth exceeds 7 inches. Provision for expansion shall be
provided at joints. Factory fabricated internal and external corner units with mitered joints shall be provided. Roof
flange and splice plate of the gravel stop and fascia shall extend out on the roof not less than 4 inches, and shall be
set in plastic bituminous cement over the roofing felt. Roof flange shall be nailed with nails spaced not greater than
3 inches on centers located within 1 inch of the outer edge of the flange. The fascia section shall not be face nailed
except as specified for two-piece fasciae. The upper piece of two-piece fascia is the same as specified above except
that the fasica depth shall be at least 3-1/2 inches, and it shall overlap the lower fascia not less than 2 inches The
lower piece shall be hooked 1/2 inch over edgt: strip and splice plate and face nailed on l2-inch centers 1 im:h below
top of sheet. The upper fascia shall be hemmed 1/2 inch at lower edge and shall be formed to fit tight against lower
fascia. Either smooth or corruguated sheets specified hereinafter, may be used at the option of the Contractor When
aluminum is indicated in Table I, the gravel stop and fascia may be of extruded aluminum.

6.1.1 Extrusions. The extruded type of aluminum gravel stop and fascia shall be a factory fabricated,
prepackaged, complete system with fastenings, of the style indicated. The system shall be installed in accordance
with the manufacturer's recommendations and the other requirements herein specified. Extruded cover plate shall be
provided over each joint. Aluminum sheet flashing 0.025 inch thick by at least 12 inches wide and having a depth to
within 1 inch of the bottom edge of fascia shall be applied under the gravel stop and fascia at each joint.

8. SURFACING. After roofing felts have been laid and flashings installed, the entire roof surface, shall be
flood-coated uniformly with 60 pounds of hot asphalt per square. While bitumen is still hot, 400 pounds per square
of roofing gravel or 300 pounds per square of other approved aggregate shall be embedded therein. Aggregate shall
be placed in the manner and quantity required to form a compact embedded overlay. Roof surface shall be swept
and all loose aggregate removed. Flood coat and aggregate shall be applied the same day as the felts are laid. If there
is a probability of rain falling on the felts before the flood coat and aggregate can be applied, a light glaze coat of
bitumen, 10 to 15 pounds per square, shall be applied over the exposed felts. The glaze coat may be considered as
part of the flood coat provided the surfacing operation is completed within 24 hours after application of the glaze
coat. Where glaze coat is used, surface treatment shall completed as soon as weather conditions permit.

(a) End laps of roofing felts and roll roofing shall be not less than 6 inches and shall be staggered a minimum of 12
inches.
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Table II

NA!1LlNGOF BUILT.UP ROOFINGLAlDDIRECTLYONDECK{a),
FOR;FELTSON·ROOPSLOPES ABOVE 1/21NCHPER,FOOT" AND

BASE SHEETS·LAIDON ALLSLOP·ESWITHOUT MOPPING

(a) Inclu<ies the. USe· of conven.tionabnails or other approved fasteners.

Type. of Deck

PIywo0d

Base Sheet

Nail 6" onceenter;
staggered in two
rows 2" andc6"
from lower edge;

* * * *. *

14AA

Mop,ped·J'!elts

Nail 12" on
centers
staggered4n
two TOWS 2·"
and 6" from
upper.edga
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1.1 Federal Specifications (Fed. Spec.).

3. GENERAL REQUIREMENTS FOR DOORS AND FRAMES.

Auxiliary Locks

Mortise Door Locks for 1-3/4" Doors
Bored or Cylindrical Locks for 1-3/4" Doors
Nomenclature for Steel Doors and

Steel Door Frames
Butts and Hinges
Template Hinge Dimensions

Paint, Aluminum, Ready-Mixed

Calking Compound, Oil and Resin Base
Type (for Building Construction)

6. .Delivery and Storage
7. Installation
8. Hardware
9. Calking

10. Steel Plate

Index

501-1971 (Rev. June 1974)

D 1692-74

A 366-72
A 569-72

American Society for Testing and Materials (ASTM) Publications.

A 115.1-1971
A 115.2-1971
A 123.1-1974

A 156.1-1970
A 156.7-1972

TT-C-00598C
(COM-NBS)
& Am-l

TT-P-38D
& Am-l

American National Standards Institute, Inc. (ANSI) Standards.

Steel, Carbon, Cold-Rolled Sheet, Commercial Quality
Steel, Carbon (0.1 5 Maximum, Percent),

Hot Rolled Sheet and Strip,
Commercial Quality

Rate of Burning or Extent of Burning
of Cellular Plastics Using a Supported
Specimen by a Horizontal Screen

1.4 Builders Hardware Manufacturers Association (BHMA) Standards.

SECfION 14B

STEEL DOORS AND FRAMES

2. SHOP DRAWINGS shall be submitted for approval in accordance with the SPECIAL PROVISIONS. Shop
drawings shall indicate the location of door and frame, elevation of type of door and frame, details of construction,
method of assembling sections, location and extent of hardware reinforcement, hardware locations, type and
location of struts and anchors for frames, and thicknesses of metal. Shop drawings shall include specifications for
shop painting including pretreating and painting materials and processes, and catalog cuts or descriptive data for the
weatherstripping and thresholds.

3.1 Steel. Door and frame shall be factory fabricated from steel conforming to ASTM Specifications A 366 or
A 569, stretcher level degree of flatness, pickled and oiled if of hot rolled material, and Manufacturers' Standard
Gages specified hereinafter for the various uses.

3.2 Shop Painting. After fabrication, door and frame shall be thoroughly cleaned, pretreated to provide a strong
bond between metal and paint, and shop painted with a rust-inhibiting primer paint.

;
1. Applicable Publications
2. Shop Drawings
3. General Requirements For Doors and Frames
4. Construction of Frames
5. Construction of Doors

1.3

1.2

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references

thereto.
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13.3 ,,:WQrkInanl'll1i,P.m'he,fJ;nWhetl.~te.JJls ;$~li!be .:nj,pid" !nea;t ,;in.~~pa;l'~l2,e, ,3;nd ·,free :f,rom ,defects, Nl:arp"onbuck1e;
lMolde.dIllembe.l's~ld1b,e ,sb.aq>¥n ,(ji~taojl" ,,s;IiQliight,i,~d .:t;1':u,e. (c~,11.ri~ ,jqint'6'S'ha1hbe,cp,JWiorimitere.d, M\~lH()I';Illed,. and
,ill\tt:-tieailineme>Jl,t. \E¥;posed :,w~Jded ;jpints'sMllibeld1\ess,edg.Ill~ath. I
3,4 ",~eJi,ar~tioniHQr ~~"\Vl.\'r~. 1J}oor ,,/l.nl1 ,f1'!lime '$ha,ll ;be IW1lfP~ed ;fpr ib.ar.dw,{I,Ie '$ \cenfQ11tn:anc,eWith ipar,agrapnl
lI!IA~W~.giE;the(r~~Wir,t(mentS \~ !~menAlI;p. ,1 :~ta>Jldlttds~;l\t631, A-J.1L$.,2, ,,anloi iA:l23.ft;.andthe
i~iPHca.ti@n :loqatt<:>nBg.peci'£i.ed:in ;P,lPi~Ph: ~. i, " "RiB. \Cu;ttin,g,itein:lQ1lc.illog, ,a.:dJili:qg,.,!I?ndlta,pl'illgiof ,doQl" and
:'fr:lIime shaR\beJi.onep,t l't:b.e ;f,aqtQry. !J).o,\M''m;$e;~lt1.l !be ;pl;~p,at¢d1fQ1' 'silencer~"and~l',ub\tler~len(fel)s$b.aH'b.e ,woViidelj!
Witll ,;the :fl'llme. iR,eiIif~peInent ',Q;f i~Q1' land 'f!rallle ;for 2har,o,w,are$hli1l;he ;as,~peci,fied ,in;t:lfJ:ne IT .at the,ena .of ·tm$
~~~. .
)3.'5\Veat~erstr~~toriJ,~da>Jlddt\J:tt'b iWlQ~¢1iiQn.sbalLhe ,&Pt:~~g~tensiQn '.t¥pe ,with.ihemmeilteqges;and'shallhe .0If
iQ'f,onze,a1u~l:Jiw, ;.QI,C,~~i:QM'~Si5;~ 'l!t~~l.,&Pl,'i:I)g ,blionze ,.Qr·,gw;i~g,a1umin\lm 'is,ha11 ',he,\nPt ~lessthan,!i);JaOginch
;tib,ick;andcom,O&i()ft-ilies~s~§;teel sMt1¥b,ellO,t l~s~h,an.;Oj(;)'Q)s dncll ,j;hi~.Wjeatbe.F&tlimp.iI\g ·,fox\bO,ttom ,oLdo.ersshali
'b~o:fitbe surla,ce-mtQunt~,s~,eep rtw,pe.CQ~t1Jlg0fa/£t~nch:tbipk :neoprene &n ,an ;e~h;uded ~luminumor Jjron~
Jho1.l'Shl;g,not lesl'itbl:tJi!,O;~ 'j,(;j incb. thiPk.

$:6, ';J)hr.eshQl(1 ',slJ,ldl:pe ';~llCJ;r!\l(l.ed ~l~~m ,or '~l'onze., itlf,U ;t~e iwitb,a '~Wd,lt.op, ,aind$h!fll ,pfONide :the JJropf1r
.c:lej:i'$n.oeandaon ,.et'lfecti"e''Selil'wittl;lJ1ih.e~~:pe,qi£i.e.d~e,athel'stri,pJ>i~. :

4. to:~ST:&P,Cml9iN t~F~F!R~~. "tPJ;es,S#l 's1#¢l 'lxa,m,¢s'£Qr;(l.o.ol' ·$MU >1:leiQl:the.cQtIi~inli.'&i.Qn;huck, ifrlltme" anP
:\ti&im't;y:peQf1lbe~~s:.a~Cl.e~ls~.\i)wn. 1Qlli8eS ;Qf 'meta:lshall,he;I10.t:ijghter \1ib,a;n ili6.,gagelfQ1' 4'-1'14:,inchthickdo.or.
:Fniiiies 'shall be ~noclq.tQMli'to/tP.eiQr ,weld~d .\\lU:it \t'o/Ji)e. .

~,1l,. \We1delltJ:I)it if~,p.e~lll,e ;sMl1~;y;.e ':~d,ef;an~~m.bs ,geAll'~a;llt ~.e,cQ1lnel's leitihenu¥ 1i1itern.aJ:weldin,g,of .,{ac~s
9r .1l).y we'ldea.~plic,e ,plllt,e'S'Wlll ;~;r)lille ,f~~l';,stlcW\~uat i,1i},te';r;ll'\i,hp;t.ei;jfher~.¥}\\\el~ ,Q[q~y ,nfOOhanica1interlo,ck.A;s
.an itlternate, l~e' iPe!l.de'r~aru:iMlirolus;'shai1$.esec;ul\ediat:1l:ne;cA1'neI;s(by ,,e'XJt,ern~l w,eldiQg ;ofJ;a.c,es,jtna ,g))indin,gsU)oQth.
f\aces of fra~esl:l:t~il#m:ti.Qnof,heaj:llln4aaJlli» ·Si)a1.l ,'Pn.e:s,ent lP.eatlin.e;;}oint-s. . .

4.:2 . l(,n()Ok1io,wll'fo/;P,eW~s!lfMlllb.a¥,e JOints that in~er..l'oAk. irig.ic(11ys!Jl ;ast,o ililtaiaftai:n ,.ali~ment .of;par:tsand
:!pr6vj4efunc,ti~Jl;br,!llltisfact;Qr;¥~~CWl:la~.•.~ !,e,0.ro,PJ..et.eI1:t£t~eswhen i~eld ~eJn'ble(1. i,Fac,esof frames .at
jlUl¢tiQn,Qfb,e.a.d'llndjam.'bs~shaJJlPlies~t .~,a.t ',11neW>Ut:t'S.

,4.3 l\.~h~.1:1.rlliIll.e~llIlJJibe iPJ..o.Yi~a .w.lt:b.ia.,.ininlJiJ.m;~ j_~,eAVan~chQ1's .IP-ef ;iamb cas :il\.eq'uired,fer \tl1e
a4i~inin.g ,wan ,p,:@nst;ruc.ti@$l" .ll!;FI.,d!)il.Abor.g,fpratt#¢:8;m.e)l.to'f£r@lm.e ,10 It!;le1f199T.$nli!l1ar,s ,sl@;n1J;e(,lf'not'.·less.than l,g
g;lges:t.~l,or /$N'!6incb.~a"Ill;ete-I'w~.e .

.$. \COiNS'I\~W',crl~N~FiD~~~S.. ,~~~lU!he;of'ithe It'Yipe,,$i~e.,;Ii'~ ,~(Jl:$'bOW.1il.[i)Q9rrip1ea'rancessha'UiIlpt

e'XJceed ,the&oUo>wil),g:d4'84?i).cbat.J#~~ ,/;Qtp.lJAalll.;;anl1 ~j4~pb, ,.at!JtJ.~t&,nl,~eti \t;t,!i)roi~inishe,Afloorline.:Bxterii'>r
,.d,<ilQl' .sh;tll 'h,a,v:e :tqp#~;b,pttQIll,~j,~~s:Yl.~~lll·fl:u$~n(1-s.ell'k.d~_t'W'/:l,ter ;p.e.liletr~tion. .

,'5.1 !F1usb~om '&~ll ..lJ;>~ ··,Af;f;):J'll ,f1~ ,,CPtilstf,J.l.c;tion. e~Qf§ '$h.lI'llj]!)eJ:ute'miI~l:!'Y ,r.,einfQ,r.c~d ;t@t,e.sist i!npaptanfllto
insuref\1at1J,~ss'Qf£.mislle'~sW'if~,C~~y'.st~1;1I,Il.eJ:ll'he'~sWeilflePjiIPjplla.ce,,\VAt.el'~J;esi:s;t~tsb<ilne¥i,CQmb,oore;glu~d'inJ'lll¢e,

01'r~diinsp:~t~9n,C~)fe'~~'Q1't~.Illell.inpllt;oe. a}~)ors ,~ithmeta1:.11ei'l1f.or'ci~ !sb.aU:bawe 'soundl1eadeni1!g 1llil,aterPiI
,l:I:,PJ>lied $.0 ;1lbe int..enor:,pf'j:'li!:e,dQor,to ~limina;til.m~tallic.gQun(1 illoiAellt ,to ::n.\i):rm~,d.oQI'Q1l,er.ation,iHone¥c~mbcqre

:1lla.terial ~~'b.a;y;ell.,~sb:ip,.g,st~tbpf;nptl~s ·than ,4:jQQJ):1,PSf,,anl!l'tl:le' 'ilun~ti~ 'iSllall withstand ,notl~stb.ftn
a,$Oapsf,sur:fa'ce~oll1'.;J1~Ill~• .j;pJl ,,CQ1ie .:material ,.81);'1:11 :hJw;e,Il"~,o.m~essi\Vestr.h;,()fn.Qt less than 1 ,'5'OO'lPsf
and ,"'iisf1earst·ren,gtb,of.n.Q,tj1ess;~9ilsas 'sllllllhav;e{afl'insJJla,ti~~t~steel:sk,e~J,1Jlt;)1,e,ast,equal to ,the ,strelil,g'th lof
J;tbe .iI)splati<iln, .sh;tl1 :pe!liifflens~nll'1~y "wit;Ainp~US,,!'>f'In~s'!5per£.entt ,of ¥0'lJ;Un.e.after ..24-hour.e~posl1r:e fto
j;e.J.ll:per~uresxll'1}giqg ':f.r.QIDi.lIl~:t.54il~es':F.i1iQ lp5.11~>J'.eesF."shtVllnaw,e ,lil,QWQil<ls ,e-~ee.ding IJ2incb ,in,ap,y
,:<i#',ecti9n, ':a.n:dsl:!.all ','!b.,a'Ye ,:Ii :.d~nsity;~ JnQ.t 1~~s·tb.a1l1 ,0ipnJlRd ','Pf'1'.cU!:bic ,f'!il0:t. :fii~llIrn .ins"tio,n·shallberatedias
'setf"e~tmgui~~;When;~st.e,d:iJl.ac~~n:aewi1;p.,A:S1"~If~st'*J~til;lo.diB·a;~~,2.'~o'lidmineralinllulatiou :co1:emate~ial
,sh!Jill,havea .,!i,~llsity ,()f!J):();t 'tess:thlUJ, .Z~',Qun.ds:percJ;1hicf~Qt.

5.1.1£911 'Fl~h.<:;<il~tllW~nsbaU,~¥~ Ja,c.e i~etlPfllQiJess't\hanll$~~~.~~l. ;~ban~¥e:nQ&e.amsor )joints fon
dOQr ;fac~s,.llnd ,sb,all iJ.aiV~~o.p ·a.n!Jj~9~to.m c,QlCilse!l ;witp,a,rec.esselll,¢~~el'!'>f.a;~!,e.ntLclps:1ltr,etre:atment.

6.D£Ll\fE',a'VA,'IllIB ;ST()~J\;GiE.,;r'01>l'ON'ilietP1'Pt~tiQ;IJ.~ti~;sm.p~t,:w~ldedllnit'\tNy.efl'am.e .shall f:he
provide.d w'ithtem,pora1{Y:st~l.sp~mJ;~at;the.hottQm~:J;Leach ,frame;and ;ik3il\oC'j,{.do\Vn,~ypeJ'mffles:shan\be.stl,cur~ly
strap;pe.d ina ibw,l;dle. ,M:ate.xials~n ;he..~¢li'ler~tothe '$itil,jn:;\:Ji ,$l~ition,store.doutofcontactwith ,the
groJln.danPJln4era .weatherti$ht ·c,p¥e1'ii)l~, .~lUittiq~.go04wcirc. n.'Wheneyer Jb.~y.,be.come ,evident,abrad~d,
scafJ'edor rl1s!o/areassllllll,j)e·,cleanetland'1!>l1cM4.\:1;pwitll:the;pain1: ·JI~fQ1'$he$hoPiPaintil]g.

7. INSTA.:LLAT:lON.Frallle.,s.b.all.be;il'Wcm:bed, .le~.d,anl!l:rj..gi41o/$e$i:tn'~:in.p'lace.1['\em.por;ll1'Yspreallersbal]jbe
installed until th.e wanat tlw ffam,e iscOfflplet.ed.and:t;hefl'Ame j;s'Se$i.ul'~lyan.cJilo1'cedJnits finalp!'sition. Wall
.ancJ;torson ,doorframessJilaUbe dns1:;lllled'apPl'oJciroa1;,el;Y1lttlle ;hin~ :~n.d "st$.elevels. Doors shal1:be instaUeqin
.conjunctionwith ,theapplicat~()n·.of ;h:ar,(;hvare.Wellthet's.tr:ippi~and thre$llol(.ls.l1·be installed :atexterior.dpor
,o.penin,gs to•provide,a ·w,eatb.ertigbt,~taUation.
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9. CALKING.

14B-3

Minimum Size, Inches

8 x 1-5/8 (1-3 /4-inch thick door)
8 x 1-5/8 (1-3/4-inch thick door)

10 x 3-3/4
6-1/2 x 1-1/2 (1-3/4-inch thick door)

TABLE I

REINFORCEMENT

Door 14
Frame 14

Door 10
Frame 10

Minimum Gage

9.1 General. Calking shall be installed in exterior and interior joints around metal frames built into exterior
walls, and wherever else indicated or specified.

9.2.1 Calking Compound shall conform to Federal Specification TT-C-598, Type I, and shall be delivered to the
building site in the manufacturer's original sealed packages.

9.2.2 Sealer shall be ready-mixed aluminum paint conforming to Federal Specification TT-P-38.

9.3 Application. Calking compound shall be applied with gun, using a nozzle of proper size to fit the joint width,
and shall be forced into grooves with sufficient pressure to expel all air and fill the groove solidly. Calking shall be
uniformily smooth and free of wrinkles, and unless otherwise noted, shall be left sufficiently convex to result in a
flush joint when dry. Calking around openings in masonry shall include the entire perimeter of each opening.

9.4 Cleaning. The surfaces adjoining calked joints shall be cleaned of smears or other soiling resulting from the
calking application.

10. STEEL PLATE mounted on inside of door shall conform to requirements of the section: MISCELLANEOUS
METAL AND MATERIALS.

9.2 Materials.

Mortise Locksets
and Deadlocks

Hardware Item

Hinges

8.1 Butts and Hinges shall conform to ANSI Standards A 156.1 and A 156.7, Type A 8112, with non-removable
pins, finish USP

Application of Hardware.

Top hinge shall be installed with center of hinge not more than 9-3/4 inches below the top of door.

Bottom hinge shall be installed with the center of hinge not more than 10-3/8 inches above the finish floor.

Intermediate hinge shall be installed equidistant between the top and bottom hinges.

Deadlock shall be centered 40-5/16 inches above the finish floor.

Deadlock shall conform to BHMA Standard 501, Mortise type, cylinder operated, El6000 series.

8.4 Keying. Keys shall be stamped with change number and the inscription "U.S. Property - Do Not Duplicate".
Two keys shall be supplied.

8. HARDWARE.

Lighter gages may be used if formed to a channel-shape or a U-shape that provides rigidity equivalent to that of flat
reinforcements of specified gage. Gage and size of reinforcement for hardware items not listed above shall be as
required by the templates for those items.

8.2

I 8.2.1

8.2.2

I 8.2.3

8.2.4

8.3
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CARPENTRY

Softwood Lumber, Timber and Plywood Pressure
Treated With Water-Borne Preservatives
for Above Ground Use (Rev. Ju11975)

Softwood Lumber, Timber and Plywood
Pressure Treated With Light Hydrocarbon
Solvent-Penta Solution for Above Ground
Use (Rev. Ju11975)

Asphalt-Saturated Roofing Felt for Use
in Membrane Waterproofing and
Built-Up Roofing

Construction and Industrial
Plywood

American Softwood Lumber Standard

Lumber and Plywood, Fire-Retardant
Treated

Nails, Brads, Staples and Spikes: Wire,
Cut and Wrought

Building Paper, Vegetable Fiber: (Kraft,
Waterproofed, Water Repellent and Fire
Resistant)

7. Samples and Descriptive Data
8. Preservative Treatment
9. Installation of Framing and

Miscellaneous Wood Members
10. Installation of Sheathing

LP-3

14D-l

LP-2

D 226-75

American Wood Preservers Bureau (AWPB), standard.

Unnumbered

AITC 109-74 Treating Standards for Structural
Timber Framing

Timber Construction Manual (1974; and
Errata)

American Society for Testing and Materials (ASTM), publication.

PS 20-70
& Am-l

American Institute of Timber Construction (AITC), publication.

PS 1-74

U.S. Department of Commerce, Product Standard (Prod. Std.).

UU-B-790a
& Int Am-l

MIL-L-19140C
& Int. Am-l (SHIPS)

FF-N-I05B
& Am-3

1.6

1.5

1.4

1.3

1.2 Military Specification (Mil. Spec.).

1.1 'Federal Specification (Fed. Spec.).

1. Applicable Publication
2. Materials
3. Grading and Marking
4. Sizes
5. Moisture Content
6. Delivery and Storage

1. APPLICABLE PUBLICATION. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto.
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'~itw~ iL,umhet, Tim'herltlld PlYW00G
1T~ssure T:veat{}d With ¥01atiJ;e
Hy4,rocllJrboifl Solvent-'Penta$oI'utioll
for Above Ground Use {Rev. Jtf11975~

SQftwood ;Lumber, Hmberancl Plywood 'Pressure
Treated with Cre'OS0teor Cfeos'O't,e-Tar
Solutions for Use in Ground Gontact Use
(R'ev. luI 1975) ,

I .'] NationalF0xestProd!brcls Asso.ciations (NF,PA), pUBlication.

National Design SQ'eCifiicationiorSt.reSS"Grade Lumber an.'d Its
Fastenings{l973f1Jdition&'Su)pplementi(Apr 1973, Rev. Nov. 1974))

Manual for House Framing (1970)

1.8 Northeastern ,Lumber Manufacturers Association, Inc. (NiELMA)., ,publication.

Standard Grading Rules for Nor.fheastern 'Lumber (January 1'974
Supplement No. l :;Errata)

1.9 Northern Hardwool! and 'Pine Manufacturel's Association, Inc..(NiffPM,A). ,publication.

OffiCial Grading Rules for Eastel"n White 'Pin.e, Norway ,p.me, Jack
Pine, Eastern Spruce,iBalsam Hr,Eastern Heinlockand Tamarack
(September 1,197'0,.and Supplement Nos.l ,& 2)

1.10 West Coast Lurnber :Inspection '~ureau (WCLB),standard.

No. 1'6 Standard Grading and ,Dressing iR.ulesfor BouglasFir,
Western Hemlock, Western RediCedar, WhiteiFir,Sitka
Spruce Lumber (Oct 1, 1975)

1.11 Western Wood Products Association (WWP), pUblication.

Standard Grading Rules ,for Western Lumber'(July ;1 ,1974)

2. MATERIALS shall ,conJorm to 'the respective specifications and other reqllirementsspecified. below.

2.1 Accessories and Nails.

2.1.1 Anchor ,Bolts. Steel, corrosion.resistant,sizeas indicated,completewithnutsand washers.

2.1.2 BOlts; Lag, Toggle,and :Miscellaneous.Bolts, and Screws. type, size,and corrosion resistant finish best
suited for intended use.

2.1.3 Clip Angles.Steel,3/l6"inch thick,sizebestsuited for intended use; .01' zinc-coated steel or iron
commercialclipsdesign~dfor connecting wood members.

2.1.4 Expansion Shields. Typeandsizebest.,suited for intended use.

2..I .5 Joist .Hangers.. Steel or iron, zinc,ocoated,sizetofitmemberswhereused,sufficient strength to develop the
full strength ofsupported member, complete with any specialnailsrequired.

2.1.6 NailS and Staples. Size and type 'best suited for purpose, .in accordance with Fed. Spec.FF..W105 when
applicable to type used. For slteathingand subflooring, length of nails shall be sufficient to extend 1 inch into
supports. In general, .8"penny .or larger nails shan 'be used for ,nailing through I-inch thick 1umbel' and for toe nailiqg
2-inch thick lumber; 16-penny or larger nailS shallibeusedfor nailing through 2-inchthicklumber.

2.1.7 Timber Gonnectors.. Unlessotherwisespecified,in accordance with NRPA publication, National Design
Specification forStress~radeLumberand ilts·Fasteriings;TRl..74; or AITCpublication, Timber !Constructidn
Manual. '

2.2 Structuniland Miscellaneous Wood Memb,ers.

2.2.1 Structural Members. 'Speciesandgrades listed· in' theNFPA pUblication, National DesignSpecification f(j)r
Stress-Grade Lumber and Its .Fastenings.. Structural luinber shall have design stresses not less :than 1,500 Fb,
1,000 Ft, 385 Fcforengineereduseswith 1,700,000 E.Designofmembers and fastenings shall conform to AIl1C
publication, Timber Gonstruction Manual.
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2.2.2 Nonstress Graded Members shall include plates, caps, blocking, and nailers. Members shall be standard grade
or No. 2 grade. Nonstress member grades shall conform to the National Grading Rule for Dimension Lumber
established in conformance with Section 10 of Prod. Std. PS 20 and as applied in individual grading rules of
applicable grading agencies. For species graded under other grading rules, grade used shall be equivalent to grades
outlined above. Sized shall be as follows unless otherwise shown.

Member Size (inches)

Blocking 2 x 4 or such larger size as required when
applied between framing members; smaller
sizes when approved for a specific use.

2.2.3 General Use Plywood. U. S. Department of Commerce, Prod. Std. PS I, grade and thickness as follows.

2.3 Moisture Barrier. Building paper, Fed. Spec. UU-B~790,type I, grade D, style. optional; or asphalt saturated
felt, ASTM D 226, type I. .

2.4 Sheathing. Plywood for roof sheathing.

2.4.1 Plywood. Prod. Std. fS 1, grade A-C with exterior glue for roof sheathing. Roof sheathing shall be 3/4~inch
minimum thickness with an Identification Index of 24/0 or greater for supports 36 inches on center.

3. GRADING AND MARKING. Lumber and plywood shall bear the grademark, stamp or other identifying
marks indicating grades of material and rules or standards under which produced. Such identifying marks on a
material shall be in accordance with the rule or standard under which the material is produced, including
requirements for qualifications and authority of the inspection organization, usage of authorized identification, and
information included in the identification. The inspection agency for lumber shall be certified by the Board of
Review, American Lumber Standards Committee, to grade species used.

4. SIZES. Lumber sizes shall conform to Prod. Std. PS 20, and unless otherwise specified, lumber shall be
surfaces on four sides. Sizes for materials other than lumber shall conform to requirements of the rules or standards
under which produced. Size references unless otherwise specified are nominal sizes,· and actual sizes shall be within
manufacturing tolerances allowed by the standard under which the product is produced.

5. MOISTURE CONTENT. At the time lumber and other materials are delivered and when installed in the work
their moisture content shall be as follows:

Treated and untreated lumber over 2 inches in
thickness: 25 percent maximum .

Materials other than lumber: In accordance with standard under
which product is produced.

6. DELIVERY AND STORAGE. Materials shall be delivered to the site in undamaged condition, stored in fully
covered, well ventilated areas, and protected from extreme changes in temperature and humidity.

7. SAMPLES AND DESCRIPTIVE DATA. The following shall be submitted for approval.

Accessories and nails: 2 of each accessory and four of each
kind of nail with description of application for each.

8. PRESERVATIVE TREATMENT. To the extent indicated below, wood members and plywood shall be
preservative-treated by pressure methods and so marked in accordance with the AWPB Standards. Unless otherwise
specified it will include all wood members exposed toweather or in conract with masonry or concrete.

Treatment of wood to be painted or to make contact with painted parts, and wood to which finishing materials will
be fastened, shall be in accordance with AWPB LP-2 or LP-4. Treatment of wood used in conjunction with built-up
roofing shall be in accordance with AWPB LP-2. Wood treated with oil-borne preservatives shall be clean, free from
surface oil, and properly seasoned for use in building construction. Wood treated with water-borne preservatives shall
be air-dried or kiln-dried to the moisture content specified for lumber and marked with the word "Dry". Treated
wood which is cut shall be brush-coated with the preservative used in the original treatment.

9. INSTALLATION OF FRAMING AND MISCELLANEOUS WOOD MEMBERS.

9.1 General. Members shall be closely fitted, accurately set to required lines and levels, and rigidly secured in
place. Nailing shall be in accordance with the Recommended Nailing Schedule as contained in the NFPA pUblication,
Manual for House Framing. Where detailed nailing requirements are not specified, nail size and nail spacing shall be

14D-3



~~ffici~nt t() q~yelop <In ~Qeq"'<lte *·~f'~.th fq{ tlw connectia;n witlJ.()~t~l'lHtin~ the mem\:>ers, In::>t<lU"fion of timber!
cOllIlecto~s s~a,n conforrn 'to' a,ppHca,j:>le reqwreI\lellts of the NfPA puW,i<;a,Uon, Na,tiona,l Design Specification fori
Stress-Gra,Qe Lwm,ber llnQ ~ts hstenitlg~. ~afters llnQ joists slJ,aU be ~e(\yitb Grown edge up. -kevehng of ioist~? beaI\ls.1
and girders 0.11 rnal)0IlIY ox conqete sl:J.all pe with slllte or steel. ;

9.2 Roo,{ fram~llg wit1.l Rafters. 1'0;ps of rafters s1.1a,11 fori'll a, tt\le ~la,ne. Ridge melllpers shall be Of depth eql,lal to
cut 011 rafters w1.lere praGtica,ble, ll\lt in nO ca,se 1e.ss t1.l11n depth of ra,fters. Riqges sl:J.a,11 he straight and true
inteJ:"se<;tions o,f roof plar~es. Ra,fters shaH be well spjl<ed to wa,ij p111te. .

9.3 ~lo;cking ~a;ll pe Vrovideq a,ii' lleCeSS;I,ljY £0J; avpti,catiowof Shelltlling, and o,ther lllateria;ls or bWlding items.
810cking shllll b~ cut to fit tWtWeen fJ:"a,ming members alld rigic\ly nlljled Ulereto. .

10. INSTALLATION OF SliEATmN(i·

10.1 Plywool! S!:lea,thiI;lg $a1,1 be a,ppJ,ie~ wit1.l edges 1IS illch apa,lit 3,t sici;e joints a.nQ ~ /; l~, inl.!h, a.t,>art at ~nd joints,
and f1ilile.d at supported¢dges a.t six: ilWl:J.es OIa centeJ; il.n<'\ at inteJ:"I\le<;ijate SU.P.P9rts 12'inclles 00 cenW. Naili:ng of
el;1ges sb,all b,e 3/;8 inGh fro.m the eqges. RO;()f shea,t1Ung sllall have face gx;a,in at right llngles to ~UpPQrts, end jiQints
made over Sl;l.ppox;ts, and et\Q joints stl,l.&gereg.
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3. TOILET DOORS shall conform to RR-P~135~. Size shall be as shown. Finish surface of panels shall be haked
enamel. .

Partitions, Metal Toilet, Complete
RR-P-1352

SECTION l4F

METAL TOILET DOORS

4. INSTALLATION. Toilet doors shall be installed straight and plumb with all horizontal lines level and rigidly
anchored to the supporting construction. Drilling and cutting for installation of anchors shall be at locations that
will be concealed in the finished work. Doors shall have a uniform vertical edge clearance of approximately
3/16 inch and shall rest open at approximately 30 degrees when unlatched. Baked enamel finish shall be touched-up
with the same type and color of paint that was used for the finish. Toilet doors shall be cleaned and protected from
damage until acceptance.

2.1 Shop Drawings. Shop drawings shall be submitted for approval in accordance with the SPECIAL
PROVISIONS. Shop drawings shall show plans, elevations, details of construction, gauges of metal, hardware.
reinforcing, fittings, mountings, and anchprings.

2. GENERAL. Metal toilet doors shall conform to the layouts shown. Zinc coating on steel sheets shall be I ''i
commercial coating class, and color of panels noted on the drawings shall be selected from the manufacturer's

standard colOrS.

1. APPLICABLE PUBLICATIONS. The following publication of the issue listed below, but referred to thereafter
by basic designation only, rorms a part of this specification to the extent indicated by the referencesthereto.

1.1 Federal Specification (Fed. Spec.).
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SECTION l4H

PAINTING, GENERAL

1 APPLICABLE PUBLICATIONS. The following publications of the issues below, but referred to thereafter by
basic designation only, form a part of this specification to the extent indicated by the references thereto.

1.1 Federal Specifications.
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1. Applicable Publications
2. General
3. Materials
4. Quality Assurance Provisions
S. Cleaning, Preparation, and Pretreatment

of Surfaces

SS-C-1960/3
TT-C-S3SB

& Am-l

TT-E-489F
& Int Am·l

TT-E-S08b & Am-4

TT-E-S09b & Am-2

TT-E-S43a
& Am-l

TT-E-S4SB

TT-F-1098D
(COM-NBS)

TT-P-19C
TT-P-3ID

TT-P-37C & Am-3

TT-P-38D
TT-P-S5b & Am-2

TT-P-S7b
& Am-I

TT-P-86G
TT-P-lOSa

& Am-l

TT-P-320C

TT-P-615d
& Am-2

TT-P-641G

TT-P-645

TT-8-708a
& Am-l

TT"8-71lb
& Am-2

TT-V-119D
& Am-l

Index

6. Paint Application
7. Miscellaneous
8. Painting Schedule
9. SurfacesNot Requiring Painting

10. Cleaning

Cement, Portland
Coating, Epoxy, Two-Component

for Interior Use on Metal, Wood,
Wallboard, Painted Surfaces,
Concrete and Masonry

Enamel, Alkyd, Gloss (For Exterior and
Interior Surfaces)

Enamel: Interior Semigloss,
Tints and White

Enamel, Odorless, Alkyd, Interior,
Semigloss, White and Tints

Enamel, Interior, Undercoat, Tints
and White

Enamel, Odorless, Alkyd, Interior, undercoat.
Tints and Whites

Filler, Solvent Thinned, for Porous
Surfaces (Concrete, Concrete Block,
Stucco, Etc.) (For Interior and
Exterior Use)

Paint, Acrylic Emulsion, Exterior,
Paint, Oil; Iron-Oxide, Ready-Mixed,

Red and Brown
Paint, Alkyd Resin; Exterior
Trim, Deep Colors

Paint, Aluminum, Ready-Mixed
Paint, Polyvinyl Acetate

Emulsion, Exterior
Paint, Zinc Yellow-Iron Oxide-Base,

Ready-Mixed
Paint, Red-Lead-Base, Ready-Mixed
Paint, Oil: Chalk-Resistant,

Lead-Free, Exterior Ready-Mixed
White and Tints

Pigment, Aluminum; Power and
Paste for Paint

Primer Coating: Basic Lead Silico
Chromate, Ready Mixed

Primer Coating; Zinc Dust-Zinc
Oxide (For Galvanized Surfaces)

Primer, Paint, Zinc-Chromate,
Alkyd Type

Stain, Oil; Semi-Transparant,
Wood, Exterior

Stain; Oil Type, Wood, Interior

Varnish, Spar, Phenolic-Resin

14H-l



3.1.1.3 Mixing Instructions. Mbtmg shall be in accordance with procedures' hereinafter specified for polyvinyl
acetate base cement_emulsion fillen

2.t1ENERAL. The terftl "paint," as used herein, inc1udesemulsiollS;, enamels, paints, staHl!!, varnishes, sealers,
cem,ent·emulsion filler andirthercoa;tings; whether used as prime, intermediate, or fin:i;sh coats.

3. MATERIALS. Paints- 'shall be in seal'edcontainers that plainly show the designated name, formula or
specification number, batchnum~, color, quantity involved, date of manufacture, manufacturer's formulation
number, manufacturer's ditections, and na,me of manufacturer, a110f which shall be plainly legible at the time of use.
Pigmented paints shall be furnished in contain.eTS not burger than, 5 gallons. Materials shall conform to the
specifications shown in the' painting schedule heJiein and tothe,requil£ements hereinafter', specified.. Contractor·
inspectioR resp<msibility shall' be as. specified in paragraph titled QUALITY ASSURANCE PROVISIONS. When the'
required quantity of a m'aterialof a pal1tici1;lar cotex is Z5 gallons or less, a proprietary brand material similar to that
specified, may be propos.ed, and the responsibility of the Contractor for inspection, as specified above, may be'
wai~a .

3.1 Cement-Eml.J1~i()n Fi.1'ler CQat shalt be either acrylic base cement·em;u,lsion filler 01' polyvinyl acetate base
cement-emul:si0n fill~r,at the optioftof ttle Contractor. However, when used in an exterior system, thepolyviny~
acetate basecement,emulsion filler coat shall beused< only with a, polyvinyl 3€etate extetioremulsionHnish paint,.
and the acrylic base cement-erniusion filler coat shall be used; with an acrylic exterior emulsion finish paint or with !Ii

styrene finish, paint.

3.1.1 Acrylic Base Cement-Emulsion Filler.

3.1.1.1 Ma;terials.

3.1.1.1.1 White Portland. Ceme.nt:shaU conform to<Federal Specificatio$ SS~C-1960'fg, tY11leliorII.

3.1.1:.1.2 Aggregllte shall\ be' washed<silica' sand' containing. not more than\ 0.5 percentcollbidalclay. One hundre&
percent shall, pasathrough; a NQ. 2(} sieve, 15-30\ percent shall pass a No: 70 sieve,and fH5 percent shaR pass ai

No. 100 sieve. ' .

3.1.1.1.3 M~ing1.1quid\ acrylic emulsion polymer, 46 percent nonvolatile, shallbe tlte'sameresin.emulsionasusedJ
in formulating acr;y:U~ emuisioll paint,eXctenor;'Specified below.

3.1.1.1.4 ACF}'licemulsion paint, eXleriot, shall; conform to Federal Specification.TT-P~1i9,

3.1.1.2 Composition.

-
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Paint, Varnish, Lacquer, and
Related Materials; Methods of Inspection,
Sampling, and Testing

Colors

165 pounds
3'35 poulldS.

0,75 galloni

LO gldlon
LO' gallon

Sealer,Surface; fOliKnots
;Primer (Wash); Pretreatment" Blue:

(Formula No. 117-'8 fot Metals)"
Primer Coating, Zinc Dust Pigmented,

for Steel Surfaces
Paint, Oil, Alkyd, EXiterior,

White and Light Tints

No. 595a & Change Notices
J,2,3,&4

No. l4la & Change Notices
1,2,3,&4

MIL"S-1293SD
MIL-P-15328C
& Am-I

MIL-P-269l5A
(USAF) & Am.l

MIL-P-52324
(MO)

White portland cement
Aggregate
Mixiingliquid
Potable water, maximum.
Acrylic emulsion paint,eXiterioF

1.2 Federal Standards.

1.3 Military Specificatioriit



l4H-3

a. A test report showing that the proposed batch has met all specification requirements.

3.1.2.1.4 Polyvinyl acetate emulsion paint, exterior, shall conform to Federal Specification IT-P-55, type II.

3.1.2.2 Composition.
16.5 pounds
33.5 pounds

0.75 gallons
1.0 gallon
1.0 gallon

Percent
92.6

3.7
3.7

White portland cement
Aggregate
Mixing liquid
Potable water, maximum
Polyvinyl acetate emulsion paint, exterior

Vinyl polymer (55 percent nonvolatile)
Carbitol acetate
Potable water

3.7 Vinyl-Type Wash Coat shall conform to Mil. Spec. MIL-P-15328.

4. QUALITY ASSURANCE PROVISIONS. Paint proposed for use shall be stored on the project site in sealed
and labeled containers, or segregated at the source of supply, sufficiently in advance of need to allow 30 days for
testing. The Contractor shall furnish either one of the following data for all batches in excess of 25 gallons:

3.1.2.3 Mixing Instructions. Cement and aggregate shall be dry mixed so that uniform distribution and
intermixing are obtained. Mixing liquid and one-half of the total amount of water shall be added gradually to the
white portland cement and aggregate with constant stirring until a thick, smooth material is obtained. Emulsion
paint shall then be added to the foregoing and stirred until uniformity is obtained. The blend shall have a thick,
creamy consistency. The remainder of the water shall be added if necessary, to obtain a material with adequate
application characteristics. Blending resin emulsion or emulsion paint with any other component shall be done with
caution; too rapid agitation will cause air entrapment and foaming. Filler shall be free of entrapped air and foam

when applied.

3.2 Exterior Emulsion Paint for concrete and masonry surfaces, shall be either exterior polyvinyl acetate emulsion
paint conforming to Federal Specification TT-P-55, type II, or exterior acrylic emulsion paint conforming to Federal
Specification TT-P-19. Exterior emulsion paint for wood surfaces shall be TT-P-19 only; TT-P-55 shall not be used
on wood surfaces. Only one type of emulsion shall be used in an exterior emulsion system.

3.3 Exterior Oil Paint shall conform to the following Federal or Military Specifications.

3.3.1 For Exposures Not Requiring Fume Resistance.

3.6 Aluminum Paint shall be ready-mixed conforming to Federal specification TT-P-38 or shall be field mixed
aluminum paint consisting of aluminum paste conforming to Federal Specification TT-P-320, type II, class 2; thinner
compatible with the varnish; and varnish conforming to Federal Specification TT-V-119, mixed in the proportions of
2 pounds of paste to not more than 1 pint of thinner to 1 gallon of varnish.

White: IT-P-I05; or MIL-P-52324, class (1) (2)
Light tints: IT-P-105, or MIL-P-52324, class 2
Red or Brown: TT-P-31
Other deep Colors: TT-P-37.

3.4 Ferrous-Metal Primer shall conform to Federal Specification TT-P-57, type I; TT-P-86, type lor II; TT-P-61 5,
type I, II, or V: or TT-P-645.

3.5 Zinc-Dust-Containing Paint shall conform to Federal Specification TT-P-641 , type II, or Military Specification

MIL-P-2691 5

3.1.2 Polyvinyl Acetate Base Cement-Emulsion Filler.

3.1.2.1 Materials.

3.1.2.1.1 White Portland Cement shall conform to Federal Specification SS-C-1960/3, type I or II.

3.1.2.1.2 Aggregate shall be washed silica sand containing not more than 0.5 percent colloidal clay. One hundred
percent shall pass through a No. 20 sieve, 15-30 percent shall pass a No. 70 sieve, and 0-15 percent shall pass a

No. 100 sieve.
3.1.2.1.3 Mixing Liquid, polyvinyl acetate emulsion polymer, shall be the same resin emulsion as used in
formulating polyvinyl acetate emulsion paint, exterior, specified below. The mixing liquid shall be factory prepared
and shall be proportioned as follows, by weight.
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b. A test report showing that a previous batch, manufactured using the same formulation as that used in
manufacturing the proposed batch, has met all specification requirements, and a report. showing test results on the
proposed batch for the following properties for which there are requirements in the material specification: weight
per gallon, viscosity, fineness of grind, drying time, color, and gloss.

Testing procedures and reports shall be as specified in paragraph 5 of Method 1031.2 of Federal Standard 141 .. Upon
notification by the Contractor that the material is at the site or source of supply, a l-quart sample of each batch,
except for small quantities for which the use of proprietary brands hlls been· approved, shall be taken by random
selection from the sealed containers by the Contractor in the presence of a representative of the Contractlllg Officer.
The contents of the sampled containers shall be so thoroughly mixed as to render the sample truly representative.
Samples shall b~ clearly identified by designated name, specification number, batch number, project contract
number, intended use, and quantity involved. At the discretion of the Contracting Officer, !.amples may be tested by
the Governmerit before approval, or materials may be approved for use based on the test reports furnished. If the
materials are approved based on reports furniShed by the Contractor, samples will be retaned by the Government
for possible future testing should the materials appear to be defective during or after application. If the sample is
tested by the Government and it fails to meet specification requirements, the material represented by the sample
shall be replaced, and the cost of retesting will be deducted from the payments due the Contractor at the rate of
$100 per sample retested.

5. CLEANING, PREPARATION, AND PRETREATMENT OF SURFACES.

5.1 General. Hardware, hardware accessories, machined surfaces, plates, similar items in contact with painted
surfaces and not to be painted shall be removed, masked, or otherwise protected prior to surface preparation and
painting operations. Such removal shall be done by workmen skilled in the trades involved. Exposed nails and other
ferrous metal on or in contact with surfaces to be painted with water-thinned paints shall be spot-primed with zinc
dust, zinc dust-zinc oxide, basic lead silica chromate, or zinc chromate primer. Surfaces to be painted shall be clean
before applying paint or surface treatments. Surfaces not to be painted shall be in a nl~w condition or shall be
wire-brushed and touched up to remove all evidence of rust, corrosion, or abrasion. Oil and grease shall be removed
with clean cloths and cleaning solvents prior to .mechanical cleaning. Cleaning solvents sh~;ll be of low toxicity and
shall have a flashpoint in excess of 100 degrees F. Cleaning and painting shall be so. programmed that dust and other
contaminants from the cleaning process will not fall on wet, newly painted surfaces. .

5.2 Concrete, Stucco, and Masonry Surfaces to be painted shall be prepared by remo'ring efflorescence, chalk,
dust, dirt, grease, oil, asphalt, tar,ex.cessive mortar and mortar droppings, and by rou~hening to remove glaze.
Surface deposits of free iron shall be removed prior to painting. Immediately before coating with cement-emulsion
filler, concrete-masonry-unit surfaces to be painted shall be uniformly and thoroughly dampened, with no free
surface water visible, by several applications of potable water with a fog spray, allowing time between the sprayings
for the water to be absorbed.

5.3 Wood Surfaces.

5.3.1 General. Wood surfaces, e~C!lpt surfaces to be given natural finish, shall be primed and finish-coated as
specified in the painting schedule herein. Wood surfaces to be painted shall be cleaned ofdirt, oil and other foreign
substances with mineral spirits, scrapers, and/or sandpaper. Finished surfaces exposed 'to view shall be made smooth
by sandpapering. Small, dry, seasoned knots shall be surface scraped and thoroughly cleaned, and shall be given a
thin coat of knot sealer conforming to Military Specification MIL-S-12935 before apPlication of the priming coat.
Pitch on large, open, unseasoned knots and all other beads or streaks of pitch shall be scraped off, or if still soft,
shall be removed with mineral spirits or turpentine and the resinous area thinly coated. with knot sealer. The surface
shall be checked to insure that finishing nails have been properly set; then all holes and surface imperfections shall be
primed. After priming, all holes and imperfections in finish surfaces shall be filled with plJ,tty or plastic wood filler,
colored to match the finish coat if natural finish is required, allowed to dry, and sandpapered smooth. Unless
otherwise authorized, painting shall proceed only when the moisture content of the wood does not exceed
12 percent as measured by a moisture meter.

5.3.2 Interior Wood Surfacesto receive stained or natural finish, except as hereinafter specified, shall be properly
prepared to approved shade and lightly sanded, Oak and other open-grain wood shall be given the same treatment
and, in addition, shall be given a coat ofpaste wood filler not l!lss than 8 hours after the application of stain. Excess
filler shall be removed and the surface then sanded smooth. Each varnish coat shall b,~ lightly sanded prior to
application of subsequent coat.

5.4 Ferrous surfaces. that have not been shop-coated shall be solvent-cleaned toremov~ oil and grease. Surfaces
that contain loose rust, loose mill scale, and other foreign substances shall be mechanically cleaned by power
wirebrushing or sandblasting. Minor amounts of residual rust, that cannot be remolTed except by thorough
blast-cleaning, and tight mill scale that cannot be removed by applying a sharp knife to any edge, will be allowed to
remain. After cleaning, one coat of ferrous-metal primer shall be applied to ferrous surfal:es to receive paint other
than asphalt varnish.
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5 4.1 Shop Coated Ferrous Surfaces shall be stored out of contact with the ground in such manner and location as
will mmimize the formation of water-holding pockets, soiling, contamination and deterioration of the .paint film.
Such metal work shall be protected from corrosion before and after installation by treating corroded areas
immediately upon detection. Abraded or corroded spots on shop-coated surfaces shall be wire-brushed and touched
up with material similar to the shop coat

5.5 Galvanized Surfaces to be painted shall be solvent-cleaned and treated with vinyl-type wash coat. Galvanized
surfaces not to be painted shall be solvent-cleaned.

5.6 Aluminum and aluminum-alloy surfaces to be painted shall be solvent-cleaned to remove oil and grease and
then treated with vinyl-type wash coat. Aluminum and aluminum-alloy surfaces not to be painted shall be
solvent-cleaned. Painting to protect aluminum from contact with dissimilar materials is specified under the section of
the specifications covering the specific item.

6. PAINT APPLICATION.

6.1 General. The fimshed surfaces shall be free from runs, drops, ridges, waves, laps, brush marks, and variations
in color, texture, and finish. The hiding shall be complete, and each coat shall be so applied as to produce film of
uniform thickness. Special attention shall be given to insure that all surfaces including edges, corners, crevices, welds,
and rivets receive a film thickness equivalent to that of adjacent painted surfaces. Respirators shall be worn by
persons engaged or assisting in spray painting. Adjacent areas and installations shall be protected by the use of drop
cloths, or other approved precautionary measures shall be taken. Metal or wood surfaces adjacent to surfaces to
receive water-thinned paints shall be primed and/or touched up prior to the application of water-thinned paints

6.2 Coating Progress. Sufficient time shall elapse between successive coats to permit proper drying. This period
shall be modified as necessary to suit adverse weather conditions. Oil base or oleoresinous solvent-type paints shall
be considered dry for recoating when the paint feels firm, does not deform or feel sticky under moderate pressure of
the thumb, and the application of another coat of paint does not cause lifting or loss of adhesion of the undercoat.

6.3 Storage, Mixing, and Thinning.

6.3.1 General. At time of application, paint shall show no signs of hard settling, excessive skinning, livering, or
other deterioration. Emulsion paints shall be protected from exposure to cold weather by storing in shelters so as to
prevent freezing of the paint. Paint shall be thoroughly stirred, strained, and kept at a uniform consistency during
application. Paints of different manufacturers shall not be mixed together. Where necessary to suit conditions of
surface, temperature, weather, and method of application, packaged paint other than cement-emulsion filler may be
thinned immediately prior to application in accordance with the manufacturer's directions, but not in eXCeSS of
I pint of suitable thinner per gallon. The use of thinner for any reason shall not relieve the Contractor from
obtaining complete hiding.

6.3.2 Vinyl-type Wash Coat conforming to Military Specification MIL-P-15328 shall be mixed by adding I volume
of acid component to 4 volumes of resin component. The acid component shall be added slowly, with constant
stirring, to the resin component. After mixing, the wash coat shall be used within 8 hours. If additional thinning is
required to maintain a wet spray, reduction shall be made with normal butyl alcohol or 99 percent isopropyl
alcohol.

6.4 Atmospheric Conditions. Paints other than water-thinned coatings shall be applied only to surfaces that are
completely free of surface moisture as determined by sight or touch. In no case shall paint be applied to surfaces
upon which there is visible frost or ice. While painting is being done, the temperature of the surfaces to be painted
and of the atmosphere in contact therewith shall be at or above 50 degrees F. for water-thinned coatings and
45 degrees F. for other coatings. During periods of inclement weather, painting may be continued by inclosing the
surfaces with temporary shelters and applying artificial heat, provided the temperature requirements prescribed
above are maintained. Unvented combustion type heaters will not be permitted.

6.5 Time Between Surface Preparation and Painting. Surfaces that have been cleaned, pretreated, and/or
otherwise prepared for painting shall be given a coat of the specified first-coat material as soon as practicable after
such preparation has been completed, but in any event prior to any deterioration of the prepared surface.

6.6 Method of Paint Application.

6.6.1 Metal. First coats other than vinyl-type wash coats shall be applied by brush, except that where the item
has been shop primed or field primed, the first coat may be applied by brush, roller, or spray. Subsequent coats may
be applied by brush, roller, or spray. Vinyl-type wash coats may be applied by brush, spray, or swab.

6.6.2 Exterior Wood Surfaces to Receive Natural Finish. The finish shall be applied by.brushing with the grain of
the wood for the full length of the board or course of siding without stopping for more than 5 minutes. The finish
shall be stirred frequently during application to maintain uniform suspension of the pigments.



6.6.3 Other Surfaces may be coated by brush, roller, or spray, except for filler coats. Cement-emulsion filler shal(
be vigorously scrubbed into the surface with a stiff-bristle brush having Tampico or .Palm:rra bristles not longer thar(
2-1/2 inches. Application of solvent-thinned filler shall be applied by brush, allowed to set for 3 to 5 minutes on
until the filler becomes tacky, and the excess filler material removed with a rubber squeegee. Surface voids, pores,'
and crac!,<:s shall be filled, and the dry film shall be uniform and free from pinholl$ or other voids. Surface
irregularties need not be completely filled. The material shall not be applied over calkingc)mpound.

6.6.4 . Exterior Emulsion Paint. At least 24 hours shall elapse befor·e applying exterior emulsion paint over
cement-emulsion filler coat. When the ambient temperature is in exCess of 85 degrees F., cement-emulsion-filler
surfaces shall be lightly dampened with a fog spray of potable water immediately prior to applicatiop of the
Subsequent paint coat.

6.6.5 Vinyl-Type Wash Coat shall be applied at a spreading rate of 250 to 300 squaw feet per gallon, to give a
dry-film thickness of from 0.3 to a maximum of 0.5 mil. Care shall be exercised in spray application to avoid the,
deposition of dry particles on the surface. A wet spray shall be maintained at all times. Surfaces treated with the,
wash coat shall be permitted to dry for not less than 1 hour and shall be coated as soon thereafter as practicable but
within 48 hours after application and prior to any deterioration or accumulation of dust o' dirt.

6.6.6 Special Requirements.

6.6.6.1 Rollers for applying enamels shaUhave a short nap. Rollers for applying paintt(l masonry surfaces shall be
a type designed for that purpose.

6.6.6.2 Brushes used for emulsion paint shall be soaked in water for a period of 2 hours prior to brushing.

6.7 Exterior Wood Surfaces to Receive Natural Finish. On smooth surfaces the fillish shall be applied at a,
spreading rate of 400 to 500 square feet per gallon. On rough surfaces the finish shall be spread at the rate of 200 to
250 square feet pergallon.

6.8 Exterior Ferrous Surfaces to Receive Vinyl System. Vinyl paints V-766b and Y.t02b shall be thinned for
spraying 10 to 30 percent by volume with T-IO thinner. The vinyl zinc rich VZ-I07 paint shall be thinned for
spraying 20 or 30 percent by volume with methyl isobutyl ketone which contains not more thanQ.lS percent water.
The vinyl paint system shall be spray applied to an average dry film thickness of 6.5 mils for the completed system,.
and the thickness at any point shall be not less than 5.5 mils. The thickness of the zinc-rich prime coat shall be 1.5
to 2.0 mils. The zinc-rich paint shall be mixed with a power stirrer Just prior to use, ini:he ratio of 5.9 pounds of
zinc dust to a gallon of vehicle. An .precautionary measure againstgeUing, it shall be mixed in quantities which will'
be used within a few hours, and the mixed material shall be protected in closed containers against the pickup of
moisture. The zinc-rich paint shall bestirred continuously during application at a rate which will prevent settling;
arid spraying, once started, shall be carried out with interruptions of such duration as wiHnot.permit settling of the;
zinc p~ment in the hose. The amount of thinner shall be varied to suit prevailing wind alld temperature conditions·
but shall at all times be sufficient to provide a wet spray and avoid deposition of particles which are semi-dry when
they strike the surface. In order to obtain the necessary thickness per coat, sufficientdoublesp,ray coats shall be
applied as required for each specified coat of paint. A double spray coat shall be applied by first spraying a coat of
paint ina single half-lapped spray pass, followed after drying toa tack-freecondit~on:bYlUotherspray pass applied:
at the same coverage rate and at right angles to the first. Rivets and similar projections !,hall receive sprayed paint
from every direction in order to insurecoJllPlete coverage of all faces. Attainment of the specified film thickness in,
fewer than the prescribed number of coats or spray passes will be acceptable provided that heavier applications do
not cause an increase in pinholes, bubbles, blisters or voids in the dried film and provided that not more than
2.0 mils dry film thickness per double spray coat, nor more than 1.0 mil dry film thicktless per single spray pass"
shall be applied in any event. Undercoats shaUbedry beforerecoating and not morethan2 double spray coats shall
be applied in one day. \

7. MISCELLANEOUS.

7.1 Installation of Removed Items. FoUowingcompletion ofpainting of each space, mmoved items, listed under
paragraph: CLEANING, PREPARATION, AND PRETREATMENT OF SURFACES shall be reinstalled by
workmen skilled in the trade involved.

8. PAINTING SCHEDULE. Except as specified under paragraph: SURFACES NOT TO BE PAINTED, the
surfaces listed in the PAINTING SCHEDULE shall receive the surface preparation, paints, and number of coats
prescribed. Piping shall not be painted until the piping has been tested and approved.. Explanatory information for
use with the painting schedule is as follows:

8.1 . Shop-Painted Items. Surfaces of fabricated and assembled items that are finish-painted by the manufacturer,
or specified to be finish-painted under other sections of the specifications, are exempted from the following schedule
requirements for surface, preparation and painting. Shop-primed items shall receive surflilce preparation and finish
painting as required by this section.
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8.2 Colors and Tints, including shades of stain, shall match the respective color specimens selected by the
Contracting Officer. Colors and tints shall conform to Federal Standard No. 595. Undercoats shall vary slightly from
the colorof the next coat. Stains shall conform .in shade to manufacturer's standard color.

8.3 Surface Preparation and Pretreatment. Cleaning and pretreatment of surfaces prior to painting shall be
accomplished in accordance with the detailed requirements specified.

Q SURFACES NOT REQUIRING PAINTING. The following listed items will not require painting:

Prefinished items
Intake structure grating
Staff gages and gage wells
Guardrail and posts
Fencing
Handrails
Interior and exterior concrete surfaces except
the roof surface of the recorder house
Stone Veneer

10. CLEANING. Cloths and cotton waste that might constitute a fire hazard shall be placed in closed metal
containers or destroyed at the end of each day. Upon completion of the work, staging, scaffolding, and containers
shall be removed from the site or destroyed in an approved manner. Paint spots, oil, or stains upon adjacent surfaces
shall be removed and the entire job left clean and acceptable.
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Surface

concrete r09f 9i
recorder house '

Exterior wood, sJ.l;riaces
to receive natural
filli~. ' ." .,' .. ,

I-

None.

None.

None.

None.

None.

None.

None.

NQne,

34 COat

,.r- -

TT-E.-4:&9,
class A.

Same as adjacent areaS.

TT-(;-S3S.

Exterior
oil paint.

NO),le.

Exterior
oil paint.

Exterior
emulsion
paint. ,.

2d CQat

TT-P,19.

. TT-E-S98 or
TT-E-S09.

,----

TT-E-S43 or
TT-E-54S.

TT-C-S3S.

Aluminum
paint.'

Exterior
oil paint.

TT-P..p4S.

TT-p..p41,
tYPe n,or
M'l~-P~2691S,
type}, .
cll;i!lllA.

IT-lH9.

TT-S-79&.

1st Coat

Cement~
ellllllll~Qn
filler.

-

f~IN'HNG SCH,~~rLE

_e_--

As specifie4 ill section:
STE~~ DQQ~S AJ:ll'P F~AMES.

As previously specified
for each tYPe of Sl,lrface.
Fil~cop.crete maSOmy
units withcement emulsion
filler or TI-F-I 09& filler:

As Pfevio\J$ly specifie4.

As previously llpecifieq..

All p~eviou!l specifieg..

As Pfeviol,lllly llPecified,.

~ernove fore~ matter,
109~e plirticle~> and
efflore!lp~R;ce. '

Remove fprl'jgn IllaUer.

S\JJt'ace:J?J:ep~at~Q1'l
all,cl ~et~eatJ:il~Il,t

:R.etn0ve forei~ rp.atter,
~OOlle p:articlell, al1,Q
effl.o:t:escence. pJI,mpen
all llP.ecified.'

--(--"-•

Exteri9r ferrplls
s\.lfbce, expos¢(i1
\ltllells otherwise
llpecified~

f:xteri,or galyal.li~e4
s\ltface$. .,

I:Qterior expolle(i1
ferrqus surfaces,
unless otherwise
·specified.

Exterior al\llJ1iIlum
ii.P-d, alwninwn'al1PY
lllJrfaceS:' '

EXPos,I'd exterior
calking compoVnq..

Interior concrete
ml!.sonry-units.

Exteriqr CO.llCrete
mlj,S.9llJY lll~it ang
exPQlled, pOl,lfed cOJ;lcrete
ill m~9llIY 9IPt
construction.

-
~

-



Ferrous surfaces of
mechanical equipment
that has been
factory finished.

Interior galvanized
surfaces, unless other
wise specified.

Interior wood surfaces
to receive stain or
natural finish, as
follows:

Same as for adjacent surfaces.

PAINTING SCHEDULE (Continued)

-

None.

None.

3d Coat

..- -..

None.

2d Coat

None.

-""--

TT-S-7l1

None.

1st Coat

-

* * * * *

-e---

Clean and sandpaper as
required.
Stain with TT-S-711 for
shade as necessary.
Fill and seal as
necessary.

As previously specified.

Clean as required.

Surface Preparation
and Pretreatment

--<--.~-..

Surface

-~
~

-
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Index

1.1 Federal Specifications (Fed. Spec.).

Extra Strength and Standard Strength Clay
Pipe and Perforated Clay Pipe

Rubber Rings for Asbestos-Cement Pipe

Compression Joints for Vitrified Clay
Bell-and-Spigot Pipe

Asbestos-Cement Nonpressure Small-Diameter
Sewer Pipe

Plumbing Fixtures (Accessories,
Land Use) (Detail Specification)

Welded Steel Wire Fabric for Concrete
Reinforcement

Plumbing Fixtures (Water Closets,
Land Use) (Detail Specification)

Plumbing Fixtures (Land Use)
(General Specification)

5. Holding Tanks
6. Sewer Line
7. Excavation, Trenching and Backfilling

C 644-74

C 700-74

A 185-73

C 425-75

D 1869-66 (1972)

2. TOILET ACCESSORIES.

2.1 General. Each accessory item shall be complete with the necessary mounting plates, anchors, and fasteners.
Concealed mounting plates shall be of sturdy construction and may be unpolished or unplated.

2.2 Samples and Descriptive Data. One sample of each accessory proposed for use shall be submitted for
approval. Samples shall be accompanied by descriptive data indicating materials of construction, fasteners proposed
for use for each type of wall construction, recommended mounting locations, and mounting instructions. Samples
will be returned to the Contractor at the site of the work upon completion of the installation of toilet accessories; or
the approved samples may be incorporated into the finished work provided they are identified and their locations
noted.

SECTION 15B

TOILET FACILITIES

2.3 Anchors and fasteners shall be capable of developing a retaining force commensurate with the strength of the
accessory to be mounted and shall be well suited for use with the supporting construction. Exposed fasteners shall
be of tamperproof design.

3. ACCESSORY ITEMS shall conform to Fed. Spec. WW-P-541 except as otherwise specified.

3.1 Toilet paper holder, Cabinet shall betype I, class Mounting S, Style G, plain carbon steel, chrome plated.

3.2 Seat Cover Dispenser. Dispensers shall be as specified below and shall have a capacity of 500 horizontally
folded covers.

WW-P-541 D/GEN
(GSA-FSS)
& Am-l

WW-P-541 II A
(GSA-FSS)

WW-P-541/8A
(GSA-FSS)
& Am-l

1.2 American Society for Testing and Materials (ASTM) Standards.

1·. Applicable Publications
2. Toilet Accessories
3. Accessory Items
4. Chemical Toilet Unit

1. APPLICABLE PUBLICATIONS. The following publications of the issues listed below, but referred to
thereafter by basic designation only, form a part of this specification to the extent indicated by the references
thereto.

I~

•

I
I

I

I

I.
I

I

•

I
I



3.2.1 Women's Toilet Seat cover dispenser shall be type I, class 2, Mounting S, Style ~L

3.2. ~Mie)1's Toilet. Seat ~over dispenser' shall be type I, class 2, Mounting S, Style L.

3. 2 ~ Coat Hook Coat hook shall be brass, chromium plated. Two hooks in one piecl: on a wall flange. Four (4)
req~irfld; installed on inside pf each stll-ll door. Install with tow (2) brass screws.

3.3 (iral:> B.ar. Grab bll-r shall conform to Fed. Spec. WW-P-541, Type IV, Class 2. Stainless steel tubeshaU bli
1-1/4 inclles O.D. Grab bar s4all be form and length as indicated. Flange shall have screw mounting holes;cohcealedi
Qn tll~ up ,of the flange. Grab bar shall have a smooth surface. Installed bars shall be capa1:Jleof Withstanding a 500
poun4 vertica:llolld without becoming loose from the fastenings and without obvious perrranent deformation. .

3.4 Jnst~ation. Toilet accessories spall be. securely fastened to the supporting construction in accordance with
,the.p.proved submittals. ~cessories shall be protected from damage from the time of in;tallation until acceptance.

-t. gIEMICAL TOILET UNIT shall be completely self-contained, recirculatory flushing toilet, requiring no
e]lt~)ll source oJ power fOf operation. The toilet unit shall use chemicals, pumps, and Hlters to process and re-usl:\
the flu$lJ.ing fluids. The toilft unit shall be manufactured by a manufactur~r regularly engaged in the manufacture of
chemical toilets. The minimum usable capacity shall be 850 usages (160 usages for handicapped) per unit. The toilet
sut ~baU be type I, class f, conforming to Fed. Spec. WW-P-541/1A. Unit shall be complete with drain valve and!
pipe ~eve connection to drain line. Unit shall be bolted to floor as recommended by manuf'lcturer; and shall be'
lQc"tJd as s40wn on plan.

5. MOLDING TAM'S. Tllnk unit s4all bem~nufacturer by a manufacturer regularly engageq in the manufacture
of pre~st septic tanks. Illfiuent, and interconnection specials and fittings shall be the marmfacturer's standard.
Concrete shall be 3,000 psi compressive strength at 28 days (with grade 40 reinforcing hars) conforming to ASTM
C94. Iteinforcing wire fabric shall be6" x 6" WIQ conforming to ASTM A 185. .

5.1 Holdin, Tanks shall be precast concrete, waterproof, reinforced unit as indicll-ted (In the drawings. Each tank,
unit ~all have a liquid capacity of 1,000 gllllons. Access covers shllll be the manufacturer's stllndard with embedded!
lift ~Ildles. Covers shall provide a minimumCl~ar opening of 20 inches. Lifr handles shall be fabricllted with 3/8!
ineh. diameter corrosion-resistant steel rod with 1-112" x 4" minimum hand hole. Tank .mit shall be coated insidei

aIled outside with· tnemanufllcturer's atandllrd bituminous coating material.

6. SEWER LINE.

6.1 Materials. Sewer line between chemical toilet and septic tank mllY be either vitrified Clay pipe or;
~sbestos-oement pipe. Vitrified clay pipe llnd fitting!> Shllil conform to ASTM C 70Q, hell and spigot type, usingi
compression type Joints confQrming tQ AST:M C 425. Asbestos-cement pipe shall confo/m to ASTMC 644, using
rubber rubber ring joints conforming to AST:M D 1869. Fittings for use with aabesto!i-cement pipe shall have a:
strengM not l~ss than the pipe.

6.2 Pipe Lllying.

a. Pipe shll1l be protected dming handling agllinst impact anocks and free fall and tbe pipe interior shall be:
free of extraneous material.

b. Pipe laying shall proceed uPifade with the spigot ends of bell-and-spigot pipe pointing in the direction of;
thef.low.Eachpipe shailbe lai.d llccurately to the linelln4 Wilde shown Qnthe drllwings. Pipe shall be laid andl
c~ntered ao that the sewer has a uniform invert. As the wprk progresses, the interior6f the sewer Shllll be clf;\ared of!
all superfluous materials. When work is not in progress, open ends of pipe and' fittings shalJ'be Satisfactorily closed soi
thatnot,rench water pr other material will enter the pipe or fittings.

6.2.J Backfill. As soon as possible a#er the joint is made, s.ufficient backfill materiab ahall be placed atong tller
pipe to prevent. pipe movement off line or grllde.

6.3 Oellnout. Top cleanout riser shall be constructed of vitrified clay pip'e and'pipefiltin8ll, 6-inchsize, with the!
top section terminating in a stllndard spigot end of pipe. The top fitting shall consist of precast concrete vahle boxi
top section, of a size thllt will loosely fit the outside oUAe c1ea,nout, riser.11he coyer destgnating letters Shllll be "e.
0" Top of covel: shall be set one, inch, above finished grade, or all directed..

7. EXCAVATION, TRENCHING AND BACKFILLING.

7·,}< Exca.vation for pipe will inclU(1e excllvation of aU mater~ls required for the pla(ing of the pipe lines. AUf
excavation shall be made by open cut unless otherwise specified elsewhere in these specifications. The banks off
trenches shall be kept llS nearly vertical as practicable. Unless otherwise indicated, trenches shallbe not less than 12l
inches wider nor more than 16 mches wider than the outside dillmeter of the pipe to be laid therein, llnd Shllll be!
excavated true to Ime, so that a clear space not less than 6 inches nor more than 8 inches in width is prOVided 01'1\
each side of the p1pe The maximum width of trench specified applies to the width at and below the level of the toP!
of the pipe: the width of the trench above that level may be made as wide as necessary for sheathing and bracmg;
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and the proper inltallation of the work. The bottom of trenches shall be accurately graded to provide uniform
bearing and suppo t for each section of the pipe at every. point along its entire length, except for portions of the pipe
sections where it 's necessary to excavate for the proper sealing of pipe joints. Except as otherwise indicated, the
bottoms of all trrChes excavated shall be rounded so that at least 1/4 of the circumference of the pipes will rest
firmly on undisti ed soil. If soft, spongy, unstable material, or material which by reason of its nature cannot be
properly shaped 0 finished to a true pipe subgrade is encountered, it shall be removed and Tep1aced with compacted
fill.

7.2 Excavation or Holding Tank shall be sufficient to leave at least 12 inches in the clear between the outer
surfaces and the e bankment.

7.3 Backfilling. After pipe has been laid and inspected and approved and holding tank installed, trenches shall be
backfilled to grou d surface with selected material. Material shall be placed in 6-inch maximum thickness layers and
compacted with s Hable tampers to the density of the adjacent soil.

* * '" * *
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