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|, Patrick J. Conley of the firm of Smith Engineering Company, A Registered

‘Professional Engineer in the State of New Mexico, do hereby state, to the best of my

knowledge and belief, that the infrastructure installed as part of this project has been
inspected by a qualified person under my direct supervision and ha‘s‘ began constructgd
in general accordance with the City of Albuquerque Standard Specuﬂpatnons for Public
Works plans and specifications, while someone from Smith Englne‘ermg'Company was
onsite, approved by the City Engineer and that the original degsgn mter)t of the approved
plans has been met, except as noted on the as-built construction drawmgs. The
Certification is based on site inspections by me or personnel under my direction, and
as-built survey information provided by TIM Apgici (Surveyor Name) NMPS

SURVEYOR’S CERTIFICATION

- "I, Timothy Aldrich, a duly qualified Registered Professional Land Surveyor under

the laws of the State of New Mexico, do hereby certify that the ’as-built’

: information shown on these drawings was obtained from field construction and ’as-

- ' built’ surveys performed by me or under my supervision, that the ‘as-built’
‘ information shown on these drawings was added by me or under my supervision, and
that this ‘as-built’ information is true and correct to the best of my knowledge and

- belief." Aldrich Land Surveyipgmisgot gesponsible for any of the design concepts,
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AMAFCA NOTES:
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APPROVED FOR CONSTRUCTION WITHIN AMAFCA RIGHT-OF-WAY: :

AMAFCA FIELD ENGINEER SHALL BE NOTIFIED 48 - HOURS PRIOR TO ANY WORK
WITHIN THE AMAFCA RIGHT-OF-WAY. ' \

NO WORK WILL BE PERFORMED WITHIN THE AMAFCA RIGHT-OF-WAY'BETV&EEN
MAY 15 AND OCTOBER 15 WITHOUT WRITTEN PERMISSION FROM AMAFCA. . .

ALL SUBGRADE, BACKFILL AND EMBANKMENT SHALL BE COMPACTED TO 95%
(MNODIFIED PROCTOR) WITHIN AMAFCA RIGHT-OF-WAY. TESTING REPORTS

- SHALL BE PROVIDED TO AMAFCA FIELD ENGINEER.

AMAFCA FIELD ENGINEER WILL BE NOTIFIED 48 - HOUR.S.PRIO,R»TO FINAL
INSPECTION OF FACILITIES WITHIN THE AMAFCA RIGHT-OF-WAY. -

ALL DISTURBED GROUND AREA SHALL BE REVEGETATED .IN ACCORDANCE
WITH THE CITY OF ALBUQUERQUE STANDARD SPECIFICATIONS FOR PUBLIC
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SECTION 180 - SOIL CEMENT

180.1 DESCRIPTION

The work shall consist of furnishing, transporting, placing and compacting and curing soil-cement as indicated in the drawmgs for the
emergency spillway, Maintenance road ramps, and inlet plunge pool, and as specified herein.

180.2 MATERIALS
180.2.1 Cement for Soil Cement

A. Portland Cement

Portland Cement shall comply with Section 101 of the Specifications for Portland Cement Type II (ASTM C150, CSA A-5, or
AASHTO MS85). The use or substitution of flyash for any portion of the cementitious materials shall not be allowed.

&

180.2.2 Water. Water shall comply with Section 101 of the Specifications.

180.2.3 Aggregate. The soil used in the soil-<cement mix shall come from the borrow pit identified in the Dam pool area and
shall meet the following gradation.

Sieve Size ‘Percent Passm Wei Percent Passin, Weight
N WEARING caugﬁs: Es OTHER COURSES

1-1/2" 100% 100%

3/4" 80% - 95% 80% - 100%

# 4 50% - 70% 50% - 92%

#200 ‘ 5% - 30% 5% 30%

The soil aggregate shall have a Plasticity Index no greater than 8. Clay and silt lumps larger than 1/2 inch shall be unacceptable, and -

screening will be required whenever this type of material is encountered.

180.3 PROPORTIONING

A mix design shall be established by the Owner’s testing lab for the soil-aggregate and cement approved for use on the project. The
Contractor shall submit the materials for testing. The design mix shall be based on the compressive strength of specimens molded in
accordance with ASTM D1632, cured 7 days at 100% relative humidity at 73.4° £3°, soaked in water for four 4 hours, then broken in
compression (ASTM D1633).

A minimum of three different cement contents shall be tested to determine the cement necessary to develop 7 day compression
strength of 1,000 psi. The design cement content shall be 2% more than the percentage required to attain 1,000 psi. In no case will a
cement content less than 7% of the dry weight of the soil-aggregate be approved.

In addition, the following additional tests may be run by the Owner's testing laboratory to establish cement amounts:

a. AASHTO - T-134
b. ASTM-D1633 - Compressive strength of Molded Soil Cement Cylinders

The Contractor shall use the soil aggregate, cement content, and moisture content determined by the Project Manager in accordance
with laboratory tests. The Contractor shall allow a minimum of 10 days for the cement content results. During the course of the work,
the Project Engineer may require the Contractor to adjust the soil-cement mix portions whenever necessary in order to achieve the
minimum design strength shown in durability and other physical properties. The contractor may have to blend silty soils with clean
sand soils to maintain ideal soil properties as specified below and avoid cement overrun. Blending shall require constructing separate
stockpiles for materials to be blended. Blending shall be performed by the methods to achieve a uniform soil-cement mix as approved
by the Project Engineer.

Water shall be added to the soil-cement mix to produce a moisture content of the material after processing of not less than optimum
minus 1% nor more than optimum plus 2% as determined by the Owner's testing laboratory. Testing during the project may

require frequent adjustment of water added in order to achieve the specified moisture content. In no case will moist soil aggregate be
utilized which would cause the maximum moisture content to be exceeded.

180.4 MIX DESIGN

7-day samples will be taken to monitor output. The amount of cement thus determined by laboratory testing shall continue to be
monitored throughout the life of the project with modification as required to meet existing field conditions.

180.5 MIX DESIGN FOR BIDDING PURPOSES
For Bidding estimate purposes only, the estimated mix design for the project shall be as follows:
Cement Content 10.0%

The percent of cement to be used in the mix shall be calculated to be the weight of cement divided by the total weight of the dry
compacted soil-cement. The actual mix design used on this project shall be determined by laboratory tests on materials stockpiled and
as specified to the nearest 0.1%. :
180.6 CONSTRUCTION REQUIREMENTS
180.6.1 Required Contractor Submittals
Prior to the start of construction, the Contractor shall submit, in writing for approval, the following items:

1. The type of compaction equipment to be used.

2. The number and type of watering equipment to be used.

‘3. The method used to keep surfaces continuously moist until subsequent layers of soil-cement are placed.

4. The method used to cure permanently exposed surfaces.

5. The proposed source of soil, if other than from required excavations.

6. The method of plant calibration.

Such approval shall not relieve the Contractor of the responsibility of achieving the desired result of constructing sound soil-cement,
free from defects, according to the Specifications and plans.

180.6.1.1 Test Section

Prior to the placement of either gradation of soil-cement the Contractor shall construct a test section. The purpose of the test section is
to demonstrate the suitability of the Contractor's equipment, methods and personnel. The test section shall be a minimum of 2 lifts in
height and of thickness as specified on plans, fifty 50 feet in length and a minimum of 10 feet in width. The site of the test section
shall be approved by the Project Engineer. The test section shall also demonstrate the lift edge treatment to be used. The Project
Engineer shall approve all equipment, methods and personnel after completion of the test section. The Project Engineer will verify the
completed Soil-Cement Test Section. Quality testing will be done by the Contractor’s Testing Laboratory and Quality Assurance
Testing will be done by Owner’s Testing Laboratory.

180.6.2 Preparation

Before soil-cement placement begins, the area to receive soil-cement shall be graded and shaped to lines and grades as shown on the
plans or specified by the Project Engineer. The subgrade shall be prepared and compacted to a minimum of 95% of the maximum
density as determined by ASTM D 15 57 or 80% of the maximum relative densnty as determmed by ASTM D4253 and D4254.

Immediately prior to placement of the soil-cement mixture, the subgrade shall be molstened if necessary. Soft or yielding subgrade
shall be corrected and made stable before soil cement placement proceeds. Subgrade preparation for soil cement shall be incidental to
soil cement.

180.6.4 Mixing 4

Soil-cement shall be central-plant mixed in an approved twin shaft, continuous-flow or batch-type pugmill or shall be mixed in a
traveling pugmill single or multiple transverse shaft plant. The Plant shall be equipped with screening, feeding, and metering devices
that will add the soil, cement, and water into the mixer in the specified quantities. The mixing time shall be that time which is
required to secure a homogeneous, intimate, uniform mixture of the soil, stabilizer, and water. Soil and cement shall be mixed
sufficiently to prevent cementitious balls from forming when water is added. The plant shall be located in the confines of the
Swineburne Dam or an approved site.

Free and safe access to the plant must be provided to the Project Engineer at all times for observation of the plant's operation, and for
sampling the soil-cement mixture and its components. If the actual quantities of the mix vary more than 2% by weight of the specified
quantities, the Project Engineer may require the Contractor to make changes in the plant operation and equipment as will provide
accuracy within 2% by weight. Calibration of the plant will be done daily at the start of operat:ons or as otherwise directed by the
Project Engineer.

The Contractor shall take care during filling of cement silo and m1xmg soil cement to prevent flying cement dust. Conveyors shall be
covered. . ‘ .
- 180.6.5 Scales
Unless the plant is equipped with suitable scales to measure the cement and aggregate feeds, the Contractor shall furnish and install a
set of truck scales at the plant location to monitor plant output. All scales shall be calibrated and certified by the Contractor and
approved by the Project Engmeer at least 48 hours prior to the start of production. Each scale shall be calibrated to an accuracy of
plus/minus 2%. Scales shall be mspected and calibrated as oﬁen as the Project Engineer deems necessary to assure their accuracy.

180.6.6 Required Moisture
The moisture content of the mix shall be adjusted as needed to meet the specified moisture content.

180.6.7 Handling .

The soil-cement mixture, if transported, shall be transported from the mixing area to the structure in clean equipment provided with
suitable protective devices in unfavorable weather. The total elapsed time between the addition of cement to the mixture and the start
of compaction shall be the minimum possible. In no case should the total elapsed time exceed 45 minutes. (This time may be reduced
by the Project Engineer when the air temperature exceeds 90°F, or when there is a breeze or wind which promotes rapid drying of the
soil-cement mixture.)

The Contractor shall take all necessary precautions to avoid damage to completed soil-cement by the equipment, and to avoid the
deposition of raw earth or foreign materials between layers of soil-cement. Earth ramps crossing completed soil-cement must have at
least 2 foot compacted thickness. Where ramps are constructed over soil-cement that is not to grade, all foreign materials and the
uppermost 1 inch of the previously placed soil-cement mixture must be removed prior to continuation of the soil-cement construction.

180.6.8 Placing
Soil cement shall not be placed unless the combination of air temperature, temperature of fresh soil cement, relative humidity, and
wind velocity at the site are such that the rate of evaporation is less than 0.20 pounds per square foot.

The uncompacted soil-cement shall be six inches to one foot maximum in thickness. The mixture shall be placed on the moistened
subgrade or previously completed soil-cement, with spreading equipment that will produce layers of such widths and thicknesses as
are necessary for compaction to the required dimensions of the completed soil-cement layers. If the Contractor can demonstrate the
ability to compact thicker layers for their full depth, the Project Engineer may waive this requirement.

Each successive layer shall be placed as soon as practicable after the preceding layer is completed and accepted. Bondmg grout is
required when placing against cement or on soil cement that has set for over 12 hours or is dried out (see 180.11). This requirement
may be waived if the surface is left sufficiently rough and clean to provide mechanical bond as determined by the Project Manager.
This will require indentations left with a sheepsfoot roller at least 1 inch deep, or equivalent treatment. Prior to placement of soil
cement, all loose material shall be swept or blown off. Muddy material that adheres to the soil cement may need to be washed off at
the direction of the Project Engineer.

All soil-cement surfaces that will be in contact with succeeding layers of soil-cement shall be kept continuously moist by fog spraying,
shading or wet covering until placement of the subsequent layer, provided that the Contractor will not be required to keep such
surfaces continuously moist for a period longer than 7 days.

Mixing shall not proceed when the soil aggregate or the area on which the soil-cement is to be placed is frozen. Soil-cement shall not
be mixed or placed when the air temperature is below 45°F, unless the air temperature is at least 40°F and rising. Compacted soil-
cement shall be protected from freezing by a method approved by the Project Engineer for a minimum period of 7 days. Areas
damaged by freezing shall be removed and replaced at no cost to the Owner.

180.6.9 Compaction

Soil-cement shall be uniformly compacted to a minimum of 96% of maximum density as determined by ASTM D558. Wheel rolling
with only hauling equipment shall not be an acceptable part of the compaction process.

At the start of compaction, the mixture shall be in a uniform, loose condition throughout its full depth. It's moisture content shall be as
specified in Section 180.3. No section shall be left undisturbed for longer than 30 minutes during compaction operations.

Compaction of each layer shall be done in such a manner as to produce a dense surface, free of compaction planes, in not longer than

1-1/2 hours from the time cement is added to the mixture. Whenever the Contractor's compaction operation utilizes smooth wheel or
rubber tired rollers to produce a smooth top surface, the top surface of the completed layer, if smooth, shall be longitudinally scarified
to a depth of at least 1/4 inch, at a spacing of not greater than 1 inch on center, with a spike tooth instrument, prior to actual placement
of the soil-cement mixture for the next lift. The requirement for scarification may be waived by the Project Engineer if the
compaction equipment utilized produces a surface of sufficient roughness that adequate bond between soil-cement layers is achieved.

180.7 FINISHING

After compaction, the soil-cement shall not be trimmed or shaped except as necessary to remove loose soil-cement and where shown
on the drawings. The final finish of the exposed soil-cement lining shall be the stair step configuration where and as shown on the
drawings with the provisions that the stair steps are at minimum built to the "theoretical slopeline” indicated. See the plans for
locations where vertical faces are required and/or slope trimming is required. The projecting corners may be more rounded or
chamfered than the square corners indicated on the drawings. The total elapsed time allowed for finishing after the addition of cement
to the soil-cement mixture shall not exceed 2-1/2 hours.

180.7.1 Curing
Temporarily exposed surfaces shall be kept moist as specified in Subsection 180.6.8.

Care must be exercised to ensure that no curing material other than water is applied to the surfaces that will be in contact with
succeeding layers.

Permanently exposed surfaces shall be kept in a moist condition for 7 days or they may be covered with a suitable protective curing
material. Any damage to the protective covering within 7 days shall be repaired.

Regardless of the curing material used, the permanently exposed surfaces shall be kept moist until the protective cover is applied.
Such protective cover is to be applied as soon as practicable, with a maximum time limit of 24 hours between the finishing of the
surface and the application of the protective cover or membrane.

The soil-cement shall be protected from freezing for 7 days after its construction by a covering of loose earth, straw, or other suitable
material approved by the Project Engineer.

180.7.2 Construction Joints

At the end of each day's work, or whenever construction operations are interrupted for more than 2 hours, a 15 minimum skew
traverse construction joint shall be formed by cutting back into the completed work to form a full-depth vertical face as directed by the
Project Manager. If construction joints are formed at more than one layer, the construction joint for each layer shall be staggered at 8
feet horizontally from the construction joint of the layer below

180.7.3 Maintenance
The Contractor shall be required, within the limits of his Contract, to maintain the soil-cement in good condition until all work is

completed and accepted. Maintenance shall include immediate repairs of any defects that may occur. This work shall be done by the
Contractor at his own expense and repeated as often as necessary. Faulty work shall be replaced for the full depth of a layer.

180.7.4 Inspection and Testing

The Project Engineer, with the assistance and cooperation of the Contractor, shall make such observations and tests as he deems

necessary to verify that the Contractor's work is in conformance with the Contract documents. These observations and tests may
include, but shall not be limited to: (1) the taking of test samples of the soil-cement and its individual components at all stages of
processing and after completion, and (2) the close observation of the operation of all equipment used on the work. Only those
materials, machines, and methods meeting these requirements of the Contract documents shall be used by the Contractor.

All testing of soil-cement or its individual components, unless otherwise provided specifically in the Contract documents, shall be in
accordance with the latest applicable NMSHTD, ASTM, or AASHTO Specifications in effect as of the date of advertisement for bids
on the project.

Testing, by the Project Engineer, for proper compaction shall be done on at least every other lift of compacted soil-cement at any
location chosen by the testing personnel. If the lift being tested does not pass the minimum 96% density requirements, it must be
reworked until it passes or be removed at the Contractor's expense. The Contractor shall not continue placing lifts of soil-cement on
any lift which has failed the compaction test until such time as that lift has been reworked, retested, and passed so as to meet density
requirements. .

180.8 MEASUREMENT AND PAYMENT

180.8.1 Measurement

This work shall be measured: (1) in cubic yards of completed-in-place soil-cement and used for tests by the Project Engineer or the
Owner's Testing Laboratory and: (2) in tons of cement incorporated into the soﬂ-cement used in accordance with computatlon below
and for tests by the Project Engineer. Any waste of soil cement materials by the Contractor during the handling, mixing, placing, etc.,

_operations, or any use of materials in excess of quantities and percentages specified, or any use by the Contractor's own testing shall

not be paid for.

Soil cement, will be measured as the number of cubic yards of soil cement mixes satisfactorily placed within the finish lines of the
structures and the excavation pay lines, as applicable, as indicated on the drawings and/or specified herein.

The quantity of Portland cement to be measured will be the number of tons used in soil cement mixes. The quantity to be paid will not
exceed 110% of the theoretical pound weight of cement which will be determined by multiplying the theoretical pound weight of
Portland cement per cubic yard in soil cement mix by the number of cubic yards of the applicable soil cement mix. Payment will be
made at the contract unit price per ton of which payment shall include the cost of required transportation, unloading, hauling,
weighing, handling and storage at the site of all Portland cement used in the soil-cement.

180.8.2 Payment

The work shall be paid for at the Contract Unit Price per cubic yard of soil-cement and at the Contract Unit Price per ton of cement
furnished, multiplied by the quantities obtained in accordance with Subsection 180.8.1. Such payment shall constitute full
reimbursement for all work necessary to complete the soil-cement structure, dewatering, watering, mixing, placing, compacting,
curing, and all other incidental operations. Such payment shall also constitute reimbursement for assistance with inspection and
testing that the Owner may require.

Items governed by this section shall include: -

PAY ITEM PAY UNIT
Soil Cement Cubic Yard
Cement for Soil Cement & Cement Treated Soil Ton

180.9 STOCKPILE OF AGGREGATE

Soil aggregate stockpile shall be constructed on level, firm ground free of brush, trees, stumps, roots, rubbish, debris, and other
objectionable or deleterious materials and shall be located so as to provide a distance of not less than 20 feet from the outside bottom
edge of the conical stockpile built up under the processing plant conveyor or any other existing stockpile. The stockpile shall be

constructed in layers; each layer not exceeding 3 feet in thickness. Ramps formed for stockpile construction shall be of the same -

material as that being stockpiled, and will be considered a part of the stockpile. Before steepening a ramp, any contaminated surface
material shall be removed.

Stockpiled material should be thoroughly mixed throughout its depth, width, and length before utilization. ' The material should be
homogeneous and uniform in color, gradation and moisture throughout.

Stockpiled material shall conform to the requirements of Subsection 180.3 - PROPORTIONING

Stockpiled sampling will be done by the Project Engineer after the required amount of soil aggregate for soil-cement placement, has
been excavated and stockpiled. After the stockpile has been sampled and approved, no material will be added to it without
concurrence by the Project Engineer. Stockpile (s) shall be completed at least 8 days prior to start of soil-cement production.

180.10 TESTING

180.10.1 Sampling

Samples of soil-cement for quality control moisture content and laboratory compaction tests shall be taken directly from the area being
constructed as scheduled or periodic intervals during construction. The samples shall be representative of the material being placed
and compacted.

180.10.2 Laboratory Compaction Tests.
The optimum moisture content-maximum density relationship shall be determined in accordance with ASTM D558. Gradation tests
shall be performed on each laboratory compaction test sample in accordance with ASTM D422.

180.10.3 Titration Testing - Deleted

180.10.4 Compressive Strength Test
Compressive strength specimens shall be molded from field samples material and tested in a manner described in Section 180.3.

180.10.5 Moisture Content :
The frequency of moisture contents tests as determined by nuclear methods shall not be less than 5 tests per 1,000 cubic yards ot
compacted fill.

180.10.6 Density Tests

180.10.6.1 Nuclear Methods

The frequency of nuclear density tests (ASTM D2922) shall not be less than 5 test for each 1,000 cubic yards of compacted fill. Tests
shall be by the single probe, direct transmission method only. A minimum of 2 one-point compaction tests shall be run on every 10
nuclear tests to confirm the estimated maximum dry density. The materials for the one-point compaction test shall be obtained from

* the location of the nuclear gauge test. Frequency of laboratory compaction tests shall be not less than 1 test for each 1,500 cubic yards

of compacted soil-cement fill.
180.10.6.2 Titration Testing - Deleted

180.10.6.3 Compressive Strength Testing

Frequency shall be one test for every one-point compactlon test. The sample shall be obtained from the location of the nuclear gauge

test.

180.10.6.4 Failing Quality Control Tests
Failing quality control tests will not be considered in above frequency of quality control sampling and testing.

180.11 BONDING GROUT

Prior to placing soil-cement against concrete, a bonding grout should be vigorously broomed into the exposed concrete channel lining
to displace all air films and cover all surfaces, including the vertical faces, to a uniform thickness of 1/8 to 1/4 inch. The grout should
consist of 1 part Portland cement, and about 1/2 part water to give a thick paint-like consistency. In hot, dry weather the surface of the
old concrete can be dampened by light fogging but the grout should not be applied to an extremely wet surface or when hollows and
rough areas contain free water. Excess water can be removed with compressed air. In no case should the grout be allowed to dry to a
whitish appearance before the soil-cement is placed. Bonding grout will be used on any soil cement that has set more than 12 hours or
that has dried out on the surface, as determined by the Project Engineer. This requirement may be waived if the surface is sufficiently
rough to provide mechamcal bond as defermmed by Project Engmeer
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