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SECTION 02315N

EXCAVATION AND FILL

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 33 (1999; Rev. A) Concrete Aggregates

ASTM C 136 (1996; Rev. A) Sieve Analysis of Fine and 
Coarse Aggregates

ASTM D 698 (1991; R 1998) Laboratory Compaction 
Characteristics of Soil Using Standard 
Effort (12,400 ft-lbf/ft (600 kN-m/m))

ASTM D 1140 (1997) Amount of Material in Soils Finer 
Than the No. 200 (75-Micrometer) Sieve

ASTM D 1556 (1990; R 1996) Density and Unit Weight of 
Soil in Place by the Sand-Cone Method

ASTM D 1557 (1991; R 1998) Laboratory Compaction 
Characteristics of Soil Using Modified 
Effort (56,000 ft-lbf/ft (2,700 kN-m/m))

ASTM D 2321 (1989; R 1995) Underground Installation of 
Thermoplastic Pipe for Sewers and Other 
Gravity-Flow Applications

ASTM D 2487 (1998) Classification of Soils for 
Engineering Purposes (Unified Soil 
Classification System)

ASTM D 2922 (1996) Density of Soil and Soil-Aggregate 
in Place by Nuclear Methods (Shallow Depth)

ASTM D 3017 (1996) Water Content of Soil and Rock in 
Place by Nuclear Methods (Shallow Depth)

ASTM D 4318 (1998) Liquid Limit, Plastic Limit, and 
Plasticity Index of Soils

AMERICAN WATER WORKS ASSOCIATION (AWWA)
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AWWA C600 (1999) Installation of Ductile-Iron Water 
Mains and Their Appurtenances

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

FS A-A-1909 Fertilizer

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (1996) Safety and Health Requirements 
Manual

U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)

EPA SW-846 1986 Test Methods for Evaluating Solid 
Waste (Physical/Chemical Methods) with all 
promulgated updates

EPA 600/4-79/020 1983 Methods for the Chemical Analysis of 
Water and Wastes

STATE OF NORTH CAROLINA ADMINISTRATIVE CODE

15A NCAC 2C Well Standards

1.2   DEFINITIONS

1.2.1   Hard Materials

Weathered rock, dense consolidated deposits, or conglomerate materials 
which are not included in the definition of "rock" but which usually 
require the use of heavy excavation equipment, ripper teeth, or jack 
hammers for removal.

1.2.2   Rock

Solid homogeneous interlocking crystalline material with firmly cemented, 
laminated, or foliated masses or conglomerate deposits, neither of which 
can be removed without systematic drilling and blasting, drilling and the 
use of expansion jacks or feather wedges, or the use of backhoe-mounted 
pneumatic hole punchers or rock breakers; also large boulders, buried 
masonry, or concrete other than pavement exceeding  1 cubic yard in volume 
Removal of hard material will not be considered rock excavation because of 
intermittent drilling and blasting that is performed merely to increase 
production.

1.2.3   Cohesive Materials

Materials ASTM D 2487 classified as GC, SC, ML, CL, MH, and CH.  Materials 
classified as GM and SM will be identified as cohesive only when the fines 
have a plasticity index greater than zero.

1.2.4   Cohesionless Materials
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Materials ASTM D 2487 classified as GW, GP, SW, and SP.  Materials 
classified as GM and SM will be identified as cohesionless only when the 
fines have a plasticity index of zero.

1.2.5   Pile Supported Structure

As used herein, a structure where both the foundation and floor slab are 
pile supported.

1.3   SUBMITTALS

Submit the following in accordance with Section 01330, "Submittal 
Procedures."

SD-02 Shop Drawings

Supporting system drawings

SD-05 Design Data

Supporting system calculations

SD-06 Test Reports

Borrow Site Testing; G

Fill and backfill test

Select material test

Porous fill test for capillary water barrier

Density tests

Well construction and abandonment reports

SD-07 Certificates

Supporting systems work plan

Dewatering work plan

Blasting work plan

Submit 15 days prior to starting work.

1.4   DELIVERY, STORAGE, AND HANDLING

Perform in a manner to prevent contamination or segregation of materials.

1.5   CRITERIA FOR BIDDING

Base bids on the following criteria:
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a.  Surface elevations are as indicated.

b.  Pipes or other artificial obstructions, except those indicated, 
will not be encountered.

c.  Ground water elevations indicated by the boring log were those 
existing at the time subsurface investigations were made and do 
not necessarily represent ground water elevation at the time of 
construction.

d.  Ground water elevation is 34 feet below existing surface elevation.

e.  Material character is indicated by the boring logs.

f.  Bermuda limestone and coral will be encountered in most 
excavations.

g.  Guantanamo Bay limestone and coral will be encountered in some 
excavations.

i.  Blasting will not be permitted.  Remove material in an approved 
manner.

j.  Blasting will be permitted.  Blasting shall be conducted in 
accordance with EM 385-1-1, and Federal, State, and local safety 
regulations.  Submit for approval a blasting plan, including 
calculations for overpressure and debris hazard, prepared and 
sealed by a registered professional engineer.  Blasting mats shall 
be provided, and non-electric blasting caps shall be used.  Notify 
the Contracting Officer 24 hours prior to blasting.

1.6   REQUIREMENTS FOR OFF SITE SOIL

Soils brought in from off site for use as backfill shall be tested for TPH, 
BTEX and full TCLP including ignitability, corrosivity and reactivity.  
Backfill shall contain less than 100parts per million (ppm) of total 
petroleum hydrocarbons (TPH) and less than 10ppm of the sum of Benzene, 
Toluene, Ethyl Benzene, and Xylene (BTEX) and shall not fail the TCPL test. 
 TPH concentrations shall be determined by using EPA 600/4-79/020 Method 
SW-8015B (TPH for soils and water.  BTEX concentrations shall be determined 
by using EPA SW-846 Method 5030/8021 (water) and SW-5035/SW-8260B 
(GC/MS)soil.  TCLP shall be performed in accordance with EPA SW-846 Method 
1311.  Provide Borrow Site Testing for TPH, BTEX and TCLP from a composite 
sample of material from the borrow site, with at least one test from each 
borrow site.  Material shall not be brought on site until tests have been 
approved by the Contracting Officer.

1.7   QUALITY ASSURANCE

1.7.1   Required Drawings

Submit drawings and calculations by a registered professional engineer.  
Drawings shall include material sizes and types, arrangement of members, 
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and the sequence and method of installation and removal.

1.7.2   Required Data

Submit drawings and calculations by a registered professional engineer.  
Calculations shall include data and references used.

1.7.3   Dewatering Work Plan

Submit procedures for accomplishing dewatering work.  Submittal shall 
include the name and certification of the North Carolina Certified Well 
Driller being used.

PART 2   PRODUCTS

2.1   SOIL MATERIALS

Free of debris, roots, wood, scrap material, vegetation, refuse, soft 
unsound particles, and [frozen,] deleterious, or objectionable materials. 
Unless specified otherwise, the maximum particle diameter shall be one-half 
the lift thickness at the intended location.

2.1.1   Common Fill

Approved, unclassified soil material with the characteristics required to 
compact to the soil density specified for the intended location.

2.1.2   Backfill and Fill Material

ASTM D 2487, classification GW, GP, GM, [GC,] SW, SP, SM, [SC] with a 
maximum ASTM D 4318 liquid limit of 35, maximum ASTM D 4318 plasticity 
index of 12, and a maximum of 25 percent by weight passing ASTM D 1140, No. 
200 sieve.

2.1.3   Topsoil

Provide as specified in Section 02921N, "Turf."

Natural, friable soil representative of productive, well-drained soils in 
the area, free of subsoil, stumps, rocks larger than one inch diameter, 
brush, weeds, toxic substances, and other material detrimental to plant 
growth.  Amend topsoil pH range to obtain a pH of 5.5 to 7.

2.1.4   Select Material

ASTM D 2487, classification GW, GP, SW, SP.

2.2   POROUS FILL FOR CAPILLARY WATER BARRIER

ASTM C 33 fine aggregate grading with a maximum of 3 percent by weight 
passing ASTM D 1140, No. 200 sieve, or coarse aggregate Size 57, 67, or 77 
and conforming to the general soil material requirements specified in 
paragraph entitled "Soil Materials."
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2.3   BORROW

Obtain borrow materials required in excess of those furnished from 
excavations from sources outside of Government property.

If the Government borrow pit is used, the Contractor shall perform 
clearing, grubbing, and stripping required for providing access to suitable 
borrow material.  Dispose of materials from clearing and grubbing 
operations off Government property.  Strip top 12 inches of soil material 
from borrow area and stockpile.  After removal of borrow material, regrade 
borrow pit using stockpiled soil material to contours which will blend in 
with adjacent topography.  Maximum side slopes shall be two horizontal to 
one vertical.  Excavation and backfilling of borrow pit shall ensure proper 
drainage.

2.4   DETECTION WIRE FOR NON-METALLIC PIPING

Detection wire shall be insulated single strand, solid copper with a 
minimum of 12 AWG.

2.5   MATERIAL FOR RIP-RAP

2.5.1   Bedding Material

Consisting of sand, gravel, or crushed rock, well graded, [or poorly 
graded] with a maximum particle size of 2 inches.  Material shall be 
composed of tough, durable particles.  Fines passing the No. 200 standard 
sieve shall have a plasticity index less than six.

2.5.2   Grout

Composed of cement, water, an air-entraining admixture, and sand mixed in 
proportions of one part portland cement to two parts of sand, sufficient 
water to produce a workable mixture, and an amount of admixture which will 
entrain sufficient air to produce durable grout, as determined by the 
Contracting Officer.  Mix grout in a concrete mixer.  Mixing time shall be 
sufficient to produce a mixture having a consistency permitting gravity 
flow into the interstices of the rip-rap with limited spading and brooming.

2.5.3   Rock

Rock fragments sufficiently durable to ensure permanence in the structure 
and the environment in which it is to be used.  Rock fragments shall be 
free from cracks, seams, and other defects that would increase the risk of 
deterioration from natural causes.  The size of the fragments shall be such 
that no individual fragment exceeds a weight of 150 pounds and that no more 
than 10 percent of the mixture, by weight, consists of fragments weighing 2 
pounds or less each.  Specific gravity of the rock shall be a minimum of 
2.50.   The inclusion of more than trace 1 percent quantities of dirt, 
sand, clay, and rock fines will not be permitted.

PART 3   EXECUTION
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3.1   SURFACE PREPARATION

3.1.1   Clearing and Grubbing

Unless indicated otherwise, remove trees, stumps, logs, shrubs, and brush 
within the clearing limits.  Remove stumps entirely.  Grub out matted roots 
and roots over 2 inches in diameter to at least 18 inches below existing 
surface.

3.1.2   Stripping

Strip existing topsoil to a depth of 4 inches without contamination by 
subsoil material.  Stockpile topsoil separately from other excavated 
material and locate convenient to finish grading area.

3.1.3   Unsuitable Material

Remove vegetation, debris, decayed vegetable matter, sod, mulch, and 
rubbish underneath paved areas or concrete slabs.

3.1.3.1   Proof Rolling

Proof rolling shall be done on an exposed subgrade free of surface water 
(wet conditions resulting from rainfall) which would promote degradation of 
an otherwise acceptable subgrade.  After stripping, proof roll the existing 
subgrade  with six passes of a 15 ton, pneumatic-tired roller.  Operate the 
roller in a systematic manner to ensure the number of passes over all 
areas, and at speeds between 2 1/2 to 3 1/2 miles per hour.   Notify the 
Contracting Officer a minimum of 3 days prior to proof rolling.  Proof 
rolling shall be performed in the presence of the Contracting Officer.  

3.2   PROTECTION

3.2.1   Protection Systems

Provide shoring, bracing,  and sheeting in accordance with EM 385-1-1 , 
except that banks may be sloped only when approved by the Contracting 
Officer.  Provide additional supporting systems where indicated.

3.2.2   Drainage and Dewatering

Provide for the collection and disposal of surface and subsurface water 
encountered during construction.

3.2.2.1   Drainage

So that construction operations progress successfully, completely drain 
construction site during periods of construction to keep soil materials 
sufficiently dry.  The Contractor shall establish/construct storm drainage 
features (ponds/basins) at the earliest stages of site development, and 
throughout construction grade the construction area to provide positive 
surface water runoff away from the construction  activity and/or provide 
temporary ditches, swales, and other drainage features and equipment as 
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required to maintain dry soils.  When unsuitable working platforms for 
equipment operation and unsuitable soil support for subsequent construction 
features develop, remove unsuitable material and provide new soil material 
as specified herein.  It is the responsibility of the Contractor to assess 
the soil and ground water conditions presented by the plans and 
specifications and to employ necessary measures to permit construction to 
proceed.

3.2.2.2   Dewatering

Groundwater flowing toward or into excavations shall be controlled to 
prevent sloughing of excavation slopes and walls, boils, uplift and heave 
in the excavation and to eliminate interference with orderly progress of 
construction.  French drains, sumps, ditches or trenches will not be 
permitted within 3 feet of the foundation of any structure, except with 
specific written approval, and after specific contractual provisions for 
restoration of the foundation area have been made.  Control measures shall 
be taken by the time the excavation reaches the water level in order to 
maintain the integrity of the in situ material.  While the excavation is 
open, the water level shall be maintained continuously, at least 5 feet 
below the working level.

Operate dewatering system continuously until construction work below 
existing water levels is complete.  Submit performance records weekly. 
Measure and record performance of dewatering system at same time each day 
by use of observation wells or piezometers installed in conjunction with 
the dewatering system.Relieve hydrostatic head in previous zones below 
subgrade elevation in layered soils to prevent uplift.

3.2.3   Underground Utilities

Location of the existing utilities indicated is approximate.  The 
Contractor shall physically verify the location and elevation of the 
existing utilities indicated prior to starting construction.  [The 
Contractor shall contact the Public Works Department for assistance in 
locating existing utilities.  The Contractor shall scan the construction 
site with electromagnetic and sonic equipment and mark the surface of the 
ground where existing underground utilities are discovered.

3.2.4   Machinery and Equipment

Movement of construction machinery and equipment over pipes during 
construction shall be at the Contractor's risk.  Repair, or remove and 
provide new pipe for existing or newly installed pipe that has been 
displaced or damaged.

3.3   EXCAVATION

Excavate to contours, elevation, and dimensions indicated.  Reuse excavated 
materials that meet the specified requirements for the material type 
required at the intended location.  Keep excavations free from water. 
Excavate soil disturbed or weakened by Contractor's operations, soils 
softened or made unsuitable for subsequent construction due to exposure to 
weather.  Refill with [backfill and fill material] select material porous 
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fill and compact to 95 percent of ASTM D 698,ASTM D 1557 maximum density.  
Unless specified otherwise, refill excavations cut below indicated depth 
with [backfill and fill material] [select material] porous fill and compact 
to 95 percent of ASTM D 698,ASTM D 1557 maximum density.

3.3.1   Pipe Trenches

Excavate to the dimension indicated.  Grade bottom of trenches to provide 
uniform support for each section of pipe after pipe bedding placement.

3.3.2   Hard Material  Excavation

Remove hard material  to elevations indicated in a manner that will leave 
foundation material in an unshattered and solid condition. Roughen level 
surfaces and cut sloped surfaces into benches for bond with concrete.  
Protect shale from conditions causing decomposition along joints or 
cleavage planes and other types of erosion.  Removal of hard material  
beyond lines and grades indicated unless previously authorized by the 
Contracting Officer will not be grounds for a claim for additional payment.

3.4   FILLING AND BACKFILLING

Fill and backfill to contours, elevations, and dimensions indicated. 
Compact each lift before placing overlaying lift.

3.4.1   Common Fill Placement

Provide for general site [and under [porous fill of] pile-supported 
structures].  Place in 6 inch lifts.  Compact areas not accessible to 
rollers or compactors with mechanical hand tampers.  Aerate material 
excessively moistened by rain to a satisfactory moisture content.  Finish 
to a smooth surface by blading, rolling with a smooth roller, or both.

3.4.2   Backfill and Fill Material Placement

Provide for paved areas and under concrete slabs, except where select 
material is provided.  Place in 6 inch lifts.  Place backfill material 
adjacent to structures as the structural elements are completed and 
accepted.  Backfill against concrete only when approved.  Place and compact 
material to avoid loading upon or against the structure.

3.4.3   Select Material Placement

Backfill adjacent to structures shall be placed as structural elements are 
completed and accepted.  Backfill against concrete only when approved.  
Place and compact material to avoid loading upon or against structure.

3.4.4   Porous Fill Placement

Provide under floor slab on a compacted subgrade.  Place in 4 inch lifts.

3.4.5   Trench Backfilling

Backfill as rapidly as construction, testing, and acceptance of work 
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permits.  Place and compact backfill under structures and paved areas in 6 
inch lifts to top of trench and in 6 inch lifts to one foot over pipe 
outside structures and paved areas.

3.4.5.1   Bedding Requirements

Except as specified otherwise in the individual piping section, provide 
bedding for buried piping in accordance with AWWA C600, Type 4, except as 
specified herein.  Backfill to top of pipe shall be compacted to 95 percent 
of ASTM D 698 maximum density.  Plastic piping shall have bedding to spring 
line of pipe.  Provide ASTM D 2321 materials as follows:

a.  Class I:  Angular, 0.25 to 1.5 inches, graded stone, including a 
number of fill materials that have regional significance such as 
coral, slag, cinders, crushed stone, and crushed shells.

b.  Class II:  Coarse sands and gravels with maximum particle size of 
1.5 inches, including various graded sands and gravels containing 
small percentages of fines, generally granular and noncohesive, 
either wet or dry.  Soil Types GW, GP, SW, and SP are included in 
this class as specified in ASTM D 2487.

3.5   BURIED WARNING AND IDENTIFICATION TAPE

Provide buried utility lines with utility identification tape.  Bury tape 
12 inches below finished grade; under pavements and slabs, bury tape 6 
inches below top of subgrade.

3.6   BURIED DETECTION WIRE

Bury detection wire directly above non-metallic piping at a distance not to 
exceed 12 inches above the top of pipe.  The wire shall extend continuously 
and unbroken, from manhole to manhole.  The ends of the wire shall 
terminate inside the manholes at each end of the pipe, with a minimum of 3 
feet of wire, coiled, remaining accessible in each manhole.  The wire shall 
remain insulated over it's entire length.   The wire shall enter manholes 
between the top of the corbel and the frame, and extend up through the 
chimney seal between the frame and the chimney seal.  For force mains, the 
wire shall terminate in the valve pit at the pump station end of the pipe.

3.7   COMPACTION

Expressed as a percentage of maximum density.  Determine in-place density 
of existing subgrade; if required density exists, no compaction of existing 
subgrade will be required.  [Density requirements specified herein are for 
cohesionless materials.  When cohesive materials are encountered or used, 
density requirements may be reduced by 5 percent.

3.7.1   General Site

Compact underneath areas designated for vegetation and areas outside the 5 
foot line of the structure to 85] percent of ASTM D 698,ASTM D 1557.

3.7.2   Adjacent Area
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Compact areas within 5 feet of structures to 90 percent of ASTM D 698,ASTM 
D 1557.

3.7.3   Paved Areas

Compact top 12 inches of subgrades to 95 percent of ASTM D 698,ASTM D 1557. 
 Compact fill and backfill materials to 95 percent of ASTM D 698,ASTM D 1557.

3.8   FINISH OPERATIONS

3.8.1   Grading

Finish grades as indicated within one-tenth of one foot.  Grade areas to 
drain water away from structures.  For existing grades that will remain but 
which were disturbed by Contractor's operations, grade as directed.

3.8.2   Seed

[Provide as specified in Section 02921N, "Turf."]

Scarify existing subgrade.  Provide 4 inches of topsoil for newly graded 
finish earth surfaces and areas disturbed by the Contractor.  Additional 
topsoil will not be required if work is performed in compliance with 
stripping and stockpiling requirements.  If there is insufficient on-site 
topsoil meeting specified requirements for topsoil, provide topsoil 
required in excess of that available.  Seed shall match existing 
vegetation.  Provide seed at 5 pounds per 1000 square feet.  Provide FS 
A-A-1909, Type I, Class 2, 10-10-10 analysis fertilizer at 25 pounds per 
1000 square feet.  

3.8.3   Protection of Surfaces

Protect newly graded areas from traffic, erosion, and settlements that may 
occur.  Repair or reestablish damaged grades, elevations, or slopes.

3.9   DISPOSITION OF SURPLUS MATERIAL

Remove from Government property surplus or other soil material not required 
or suitable for filling or backfilling, and brush, refuse, stumps, roots, 
and timber.

3.10   FIELD QUALITY CONTROL

3.10.1   Sampling

Take the number and size of samples required to perform the following tests.

3.10.2   Testing

Perform one of each of the following tests for each material used. Provide 
additional tests for each source change.

3.10.2.1   Fill and Backfill Material Testing
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Test fill and backfill material in accordance with ASTM C 136 for 
conformance to ASTM D 2487 gradation limits; ASTM D 1140 for material finer 
than the No. 200 sieve; ASTM D 4318 for liquid limit and for plastic limit; 
ASTM D 698 or ASTM D 1557 for moisture density relations, as applicable.

3.10.2.2   Select Material Testing

Test select material in accordance with ASTM C 136 for conformance to ASTM 
D 2487 gradation limits; ASTM D 1140 for material finer than the No. 200 
sieve; ASTM D 698 or ASTM D 1557 for moisture density relations, as 
applicable.

3.10.2.3   Porous Fill Testing

Test porous fill in accordance with ASTM C 136 for conformance to gradation 
specified in ASTM C 33.

3.10.2.4   Density Tests

Test density in accordance with ASTM D 1556, or ASTM D 2922 and ASTM D 3017. 
 When ASTM D 2922 and ASTM D 3017 density tests are used, verify density 
test results by performing an ASTM D 1556 density test at a location 
already ASTM D 2922 and ASTM D 3017 tested as specified herein.  Perform an 
ASTM D 1556 density test at the start of the job, and for every 10 ASTM D 
2922 and ASTM D 3017 density tests thereafter.  Test each lift at randomly 
selected locations every 2000 square feet of existing grade in fills for 
structures and concrete slabs, and every 2500square feet for other fill 
areas and every 2000 square feet of subgrade in cut.

       -- End of Section --
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   No. 30             0-5

2.4.1.2   Well Screen constructed with 0.250-inch slot size (See Paragraph 
2.2.2.3)
  Gradation of filter pack for the wells which will be constructed using 
the 0.250-inch slotted well screen shall conform to ASTM C-33, Size 8 and 
have the following:

U.S. Standard    Percent by Weight
   Sieve No         Passing

   1/2-inch           100
   3/8-inch          85-100
     No. 4           10-30
     No. 8            0-10
     No. 16           0-5

2.4.2   Particle Size Distribution

The particle size distribution of the sand filter pack shall be sampled and 
tested by the Contractor using the U. S. Standard Sieve Nos. described in 
02525a-2.4.1.  No later than 48 hours before being placed in the relief 
well, the particle size distribution of the sand filter pack shall be 
determined from a sample obtained from the material stockpiled and the 
results supplied to the contracting officer.  The sand filter pack material 
and its gradation shall be approved by the Contracting Officer before it is 
placed in the well.

The laboratory test procedure shall conform to that presented in EM 1110-2-
1906, Appendix V.  All points on individual grading curves obtained from 
representative samples of sand filter material shall lie between the 
boundary limits as defined by smooth curves drawn through the tabulated 
grading limits plotted on a mechanical analysis diagram.  The individual 
grading curves within these limits shall not exhibit abrupt changes in 
slope denoting skip grading, scalping of certain sizes, or other 
irregularities which would be detrimental to the proper functioning of the 
sand filter.

2.5   MISCELLANEOUS MATERIALS

2.5.1   Wire Screen Mesh  
The wire screen mesh for the relief well outfall pipes shall be as 
specified on the contract drawings.

2.6   CONCRETE  
Concrete shall conform to ASTM Contractor 94, Option A, with a 3/8-inch 
nominal maximum size aggregate, a maximum slump of 5-inches, air content of 
percent, and a compressive strength of 2500 psi.  Concrete shall conform to 
package normal weight concrete conforming to ASTM Contractor 387.

PART 3   EXECUTION
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that the top of the riser pipe is at the elevation designated in the Relief 
Well Schedule prior to placement of the sand filter pack of the well and 
that the top surface of the riser pipe is smooth and perpendicular to the 
axis of the riser pipe to facilitate an adequate seal between the riser 
pipe and the check valve.  

3.3   PLACING OF SAND FILTER PACK

3.3.1   General  
After the riser pipe, screen and tail pipe have been placed, the Contractor 
shall place the sand filter pack using the tremie method or an approved 
alternative which prevents segregation.  

3.3.2   Construction of Sand Filter Pack  
The approved sand filter pack shall be constructed around the screen by 
filling the annular space between the screen and the wall of the hole to 
the depths designated in the Relief Well Schedule, Sheet B8 with filter 
sand material specified in 02525a-2.4.1.  The sand filter pack shall have a 
minimum thickness of not less than 
4-inches between the outside of the well screen and the inside of the 
gravel pack and shall be placed to the top of the outer casing as shown in 
the contract drawings.  If the sand filter material is placed using the 
free-fall method, the Contractor shall do so by pouring it directly into 
the annular space at a rate as rapid and continuous as possible while at 
the same time preventing bridging of the filter material.  A temporary PVC 
pipe lowered into the annular space prior to placement of the filter 
material and shaken during placement should reduce the likelihood of 
bridging.  The sand filter pack shall be installed continuously and without 
interruption until the filter material has been placed to the level 
specified above.

Contractor shall place a temporary seal in the annulus space to assure that 
no foreign material will be allowed to enter between the time the filter 
pack is placed and the construction of the well seal.

3.4   DEVELOPMENT

3.4.1   General  
Following placement of sand filter pack materials the Contractor shall develop 
the relief well by surging and bailing or by high velocity jetting and 
simultaneous air-lift pumping.  At the time of development, the well shall 
be free of drawdown or surging effects due to pump testing, developing or 
drilling at another location.  The Contractor shall be responsible for 
maintaining the needed access and work areas at the relief well and the 
necessary clearance in the relief well to accomplish development.  The 
Contractor shall furnish, install or construct the necessary discharge line 
and troughs to conduct and dispose of the discharge a sufficient distance 
from the work areas to prevent damage.  Development shall be conducted to 
achieve a stable well of maximum efficiency and shall be continued until 
little or no material from the foundation or sand filter pack can be pulled into 
the well by pumping.  As development proceeds, sand filter pack material shall 
be added to the annular space around the screen to maintain the top 
elevation of the sand filter pack at the specified elevation.  The Contractor 
shall provide a pressure transducer with an integrated silicon strain gauge 
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2.1.1   Aggregate Quality

The aggregate shall have a soundness loss not greater than 18 percent 
weighted averaged at 5 cycles when tested in magnesium sulfate in 
accordance with ASTM C 88.  The aggregate shall have a percentage of loss 
on abrasion not to exceed 40 after 500 revolutions as determined by ASTM C 
131.  The percentage of flat and/or elongated particles shall be determined 
by ASTM D 4791 with the following modifications.  The aggregates shall be 
separated into 2 size fractions.  Particles greater than / 1/2 inch sieve 
and particles passing the / 1/2 inch sieve and retained on the / No. 4 
sieve.  The percentage of flat and/or elongated particles in either 
fraction shall not exceed 20.  A flat particle is one having a ratio of 
width to thickness greater than 3; an elongated particle is one having a 
ratio of length to width greater than 3.  When the aggregate is supplied 
from more than one source, aggregate from each source shall meet the 
specified requirements.  When the aggregate is supplied from crushed gravel 
it shall be manufactured from gravel particles, 90 percent of which by 
weight are retained on the maximum-size sieve listed in TABLE I.  In the 
portion retained on each sieve specified, the crushed gravel shall contain 
at least  75 percent by weight of crushed pieces having two or more freshly 
fractured faces with the area of each face being at least equal to 75 
percent of the smallest midsectional area of the face.  When two fractures 
are contiguous, the angle between planes of the fractures must be at least 
30 degrees in order to count as 2 fractured faces.

2.1.2   Gradation Requirements

Drainage layer aggregates shall be well graded within the limits specified 
in TABLE I.

TABLE I.  GRADATION OF DRAINAGE LAYER MATERIAL

Percentage by Weight Passing Square-Mesh Sieve

       Sieve            Draining     
    Designation         Material
    1-1/2 inch            100    
                         
    3/4 inch            50-100 
                         
    3/8 inch            15-55
      No. 4              0-25
      No. 8              0-5 
                         
        

NOTE 1:  The values are based on aggregates of uniform specific gravity, 
and the percentages passing the various sieves may require appropriate 
correction by the Contracting Officer when aggregates of varying specific 
gravities are used.

NOTE 2:  Choke stone is required to stabilize the OGM for constructability 
of the overlying layer.  If approved by the COR, the OGM can be constructed 
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