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SECTI ON 02315N

EXCAVATI ON AND FI LL

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM C 33 (1999; Rev. A) Concrete Aggregates

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

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

ASTM D 1140 (1997) Amount of WMaterial in Soils Finer
Than the No. 200 (75-M croneter) Sieve

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

ASTM D 1557 (1991; R 1998) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/ft (2,700 KN-nmim))

ASTM D 2321 (1989; R 1995) Underground Installation of
Ther nopl astic Pipe for Sewers and O her
Gravity-Fl ow Applications

ASTM D 2487 (1998) dassification of Soils for
Engi neering Purposes (Unified Soil
O assification Systen)

ASTM D 2922 (1996) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shall ow Depth)

ASTM D 3017 (1996) Water Content of Soil and Rock in
Pl ace by Nucl ear Met hods (Shal | ow Dept h)

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

AMERI CAN WATER WORKS ASSCOCI ATI ON ( AWAA)
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1.

AWM C600 (1999) Installation of Ductile-lron Water
Mai ns and Their Appurtenances

U S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)
FS A- A- 1909 Fertilizer
U S. ARMY CORPS OF ENG NEERS ( USACE)

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

U. S. ENVI RONMENTAL PROTECTI ON ACGENCY ( EPA)
EPA SW 846 1986 Test Methods for Evaluating Solid
Wast e (Physical/Chenical Methods) with all

pronul gat ed updat es

EPA 600/ 4-79/ 020 1983 Met hods for the Chenical Analysis of
Wat er and Wastes

STATE OF NORTH CAROLI NA ADM NI STRATI VE CCDE

15A NCAC 2C Vel | Standards

.2 DEFI NI TI ONS

2.1 Hard Material s

Weat hered rock, dense consolidated deposits, or conglonmerate materials
which are not included in the definition of "rock" but which usually
require the use of heavy excavati on equi pnent, ripper teeth, or jack
hamers for renoval.

.2.2 Rock

Solid honpbgeneous interlocking crystalline material with firmy cenented,

| am nated, or foliated nasses or congl onerate deposits, neither of which
can be renoved wi thout systenmatic drilling and blasting, drilling and the
use of expansion jacks or feather wedges, or the use of backhoe-nounted
pneurmati ¢ hol e punchers or rock breakers; also |arge boul ders, buried
masonry, or concrete other than pavenent exceeding 1 cubic yard in volune
Rermoval of hard material will not be considered rock excavation because of
intermttent drilling and blasting that is perforned nerely to increase
producti on.

.2.3 Cohesi ve Materials

Materials ASTM D 2487 classified as GC, SC, M., CL, WMH, and CH Materials
classified as GMand SMwi Il be identified as cohesive only when the fines
have a plasticity index greater than zero.

2.4 Cohesi onl ess Material s
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1.

1.

Materials ASTM D 2487 classified as GW G°, SW and SP. Materials
classified as GMand SMwi |l be identified as cohesionless only when the

fines have a plasticity index of zero.

.2.5 Pile Supported Structure

As used herein, a structure where both the foundation and fl oor slab are

pil e support ed.

.3 SUBM TTALS

Submit the following in accordance with Section 01330, "Submttal

Procedures. "
SD- 02 Shop Drawi ngs
Supporting system draw ngs
SD- 05 Design Data
Supporting system cal cul ati ons
SD- 06 Test Reports
Borrow Site Testing;, G
Fill and backfill test

Sel ect material test

Porous fill test for capillary water barrier

Density tests

Wel | construction and abandonnent reports

SD-07 Certificates
Supporting systenms work plan
Dewat eri ng work plan
Bl asting work plan
Submit 15 days prior to starting work.

4 DELI VERY, STORAGE, AND HANDLI NG

Performin a nmanner to prevent contamination or segregation of nmaterials.

5 CRI TERI A FOR BI DDI NG

Base bids on the following criteria:

SECTI ON 02315N Page 5
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a. Surface elevations are as indicated.

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

c. Gound water elevations indicated by the boring | og were those
existing at the tinme subsurface investigations were nade and do
not necessarily represent ground water elevation at the tine of
constructi on.

d. Gound water elevation is 34 feet bel ow existing surface el evation.
e. Material character is indicated by the boring | ogs.

f. Bernuda |inestone and coral will be encountered in nost
excavati ons.

g. Quantanano Bay |inestone and coral will be encountered in sone
excavati ons.

i. Blasting will not be pernitted. Renpbve nmaterial in an approved
nmanner .

j. Blasting will be pernmitted. Blasting shall be conducted in
accordance with EM 385-1-1, and Federal, State, and |l ocal safety
regul ations. Submit for approval a blasting plan, including
cal cul ations for overpressure and debris hazard, prepared and
seal ed by a registered professional engineer. Blasting nats shall
be provided, and non-electric blasting caps shall be used. Notify
the Contracting Oficer 24 hours prior to blasting.

1.6 REQUI REMENTS FOR OFF SI TE SO L

Soils brought in fromoff site for use as backfill shall be tested for TPH,
BTEX and full TCLP including ignitability, corrosivity and reactivity.
Backfill shall contain |ess than 100parts per mllion (ppn) of total

petrol eum hydrocarbons (TPH) and | ess than 10ppm of the sum of Benzene,

Tol uene, Ethyl Benzene, and Xyl ene (BTEX) and shall not fail the TCPL test.
TPH concentrations shall be determ ned by using EPA 600/ 4-79/020 Met hod
SW8015B (TPH for soils and water. BTEX concentrations shall be determ ned
by using EPA SW 846 Method 5030/8021 (water) and SW 5035/ SW 8260B

(GO MB)soil. TCLP shall be perforned in accordance with EPA SW 846 Mt hod
1311. Provide Borrow Site Testing for TPH, BTEX and TCLP from a conposite
sanple of material fromthe borrow site, with at | east one test from each
borrow site. Material shall not be brought on site until tests have been
approved by the Contracting Oficer.

1.7 QUALI TY ASSURANCE
1.7.1 Requi red Draw ngs
Submit drawi ngs and cal cul ati ons by a registered professional engineer.

Drawi ngs shall include naterial sizes and types, arrangenment of nenbers,
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and the sequence and nethod of installation and renoval.
1.7.2 Requi red Dat a

Submit drawi ngs and cal cul ati ons by a registered professional engineer.
Cal cul ations shall include data and references used.

1.7.3 Dewat eri ng Work Pl an
Submit procedures for acconplishing dewatering work. Submttal shall
i nclude the nanme and certification of the North Carolina Certified Wll
Driller being used.

PART 2 PRODUCTS

2.1 SO L MATERI ALS

Free of debris, roots, wood, scrap material, vegetation, refuse, soft
unsound particles, and [frozen,] deleterious, or objectionable nmaterials.
Unl ess specified otherw se, the maxi mum particle dianeter shall be one-half
the lift thickness at the intended | ocation.

2.1.1 Conmmon Fill

Approved, unclassified soil material with the characteristics required to
conpact to the soil density specified for the intended | ocation.

2.1.2 Backfill and Fill Material
ASTM D 2487, classification GW G°, GM [CGC,] SW SP, SM [SC] with a
maxi mum ASTM D 4318 liquid limt of 35, nmaxi mum ASTM D 4318 pl asticity
i ndex of 12, and a nmaxi num of 25 percent by wei ght passing ASTM D 1140, No.
200 si eve.

2.1.3 Topsoi |
Provi de as specified in Section 02921N, "Turf."
Natural, friable soil representative of productive, well-drained soils in
the area, free of subsoil, stunps, rocks larger than one inch dianeter,
brush, weeds, toxic substances, and other material detrinmental to plant
growm h. Amend topsoil pHrange to obtain a pHof 5.5 to 7.

2.1.4 Sel ect Materi al
ASTM D 2487, classification GN GP, SW SP.

2.2 POROUS FI LL FOR CAPI LLARY WATER BARRI ER
ASTM C 33 fine aggregate grading with a maxi num of 3 percent by wei ght
passi ng ASTM D 1140, No. 200 sieve, or coarse aggregate Size 57, 67, or 77

and conformng to the general soil material requirenents specified in
par agraph entitled "Soil Materials."

SECTI ON 02315N Page 7 ENCL 1 TO AMEND NO. 0005
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2.3 BORROW

otain borrow materials required in excess of those furnished from
excavations from sources outside of Governnent property.

If the Governnent borrow pit is used, the Contractor shall perform

cl earing, grubbing, and stripping required for providing access to suitable
borrow material. Dispose of materials fromclearing and grubbing
operations off Governnent property. Strip top 12 inches of soil nmateria
fromborrow area and stockpile. After renoval of borrow nmaterial, regrade

borrow pit using stockpiled soil material to contours which will blend in
wi t h adj acent topography. Maxi num side slopes shall be two horizontal to
one vertical. Excavation and backfilling of borrow pit shall ensure proper
dr ai nage.

2.4 DETECTI ON W RE FOR NON- METALLI C PI PI NG

Detection wire shall be insulated single strand, solid copper with a
m ni mum of 12 AWG

2.5 MATERI AL FOR RI P- RAP

2.5.1 Beddi ng Materi al

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

2.5.2 G out

Conposed of cenent, water, an air-entraining adm xture, and sand nmixed in
proportions of one part portland cement to two parts of sand, sufficient
water to produce a workable m xture, and an anpbunt of adm xture which will
entrain sufficient air to produce durable grout, as determ ned by the
Contracting O-ficer. Mx grout in a concrete nixer. Mxing time shall be
sufficient to produce a m xture having a consistency pernitting gravity
flowinto the interstices of the rip-rap with |linmted spading and broom ng

2.5.3 Rock

Rock fragments sufficiently durable to ensure pernanence in the structure
and the environnent in which it is to be used. Rock fragnments shall be
free fromcracks, seans, and other defects that would increase the risk of
deterioration fromnatural causes. The size of the fragnents shall be such
that no individual fragnent exceeds a weight of 150 pounds and that no nore
than 10 percent of the m xture, by weight, consists of fragnents wei ghing 2
pounds or |ess each. Specific gravity of the rock shall be a m ni mum of
2.50. The inclusion of nore than trace 1 percent quantities of dirt,

sand, clay, and rock fines will not be permtted.

PART 3 EXECUTI ON

SECTI ON 02315N Page 8 ENCL 1 TO AMEND NO. 0005
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3.

1 SURFACE PREPARATI ON

1.1 C earing and G ubbing

Unl ess indicated otherw se, renove trees, stunps, |ogs, shrubs, and brush
within the clearing limts. Renpve stunps entirely. Gub out natted roots
and roots over 2 inches in dianeter to at |east 18 inches bel ow existing
surf ace.

1.2 Strippi ng

Strip existing topsoil to a depth of 4 inches without contam nation by
subsoi|l material. Stockpile topsoil separately from other excavated
material and | ocate convenient to finish grading area

.1.3 Unsui tabl e Materi al

Renove vegetation, debris, decayed vegetable matter, sod, mulch, and
rubbi sh underneath paved areas or concrete sl abs.

.1.3.1 Proof Rolling

Proof rolling shall be done on an exposed subgrade free of surface water
(wet conditions resulting fromrainfall) which would pronote degradation of
an ot herw se acceptabl e subgrade. After stripping, proof roll the existing
subgrade w th six passes of a 15 ton, pneunatic-tired roller. Operate the
roller in a systematic nmanner to ensure the nunber of passes over al

areas, and at speeds between 2 1/2 to 3 1/2 nmiles per hour. Notify the
Contracting O ficer a mninmmof 3 days prior to proof rolling. Proof
rolling shall be perforned in the presence of the Contracting Oficer

.2 PROTECTI ON

2.1 Protection Systens

Provi de shoring, bracing, and sheeting in accordance with EM 385-1-1 ,
except that banks may be sl oped only when approved by the Contracting
O ficer. Provide additional supporting systems where indicated.

. 2.2 Dr ai nage and Dewat eri ng

Provide for the collection and di sposal of surface and subsurface water
encount ered during construction.

.2.2.1 Dr ai nage

So that construction operations progress successfully, conpletely 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 devel opnent, and

t hr oughout constructi on grade the construction area to provide positive
surface water runoff away fromthe construction activity and/or provide
tenporary ditches, swales, and other drainage features and equi pnent as
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required to maintain dry soils. Wen unsuitable working platforms for

equi pnment operation and unsuitable soil support for subsequent construction
features devel op, renpve unsuitable material and provide new soil naterial
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 enpl oy necessary neasures to permt construction to
proceed.

3.2.2.2 Dewat eri ng

Groundwater flowing toward or into excavations shall be controlled to
prevent sl oughi ng of excavation slopes and walls, boils, uplift and heave
in the excavation and to elimnate interference with orderly progress of
construction. French drains, sunps, ditches or trenches will not be
permtted within 3 feet of the foundation of any structure, except with
specific witten approval, and after specific contractual provisions for
restoration of the foundation area have been made. Control neasures shal
be taken by the tine the excavation reaches the water level in order to
maintain the integrity of the in situ material. Wile the excavation is
open, the water |evel shall be maintained continuously, at |east 5 feet
bel ow t he worki ng | evel.

Operate dewatering systemcontinuously until construction work bel ow
existing water levels is conplete. Submt performance records weekly.
Measure and record performance of dewatering systemat sane tine each day
by use of observation wells or piezoneters installed in conjunction with
the dewatering system Relieve hydrostatic head in previous zones bel ow
subgrade elevation in layered soils to prevent uplift.

3.2.3 Underground Utilities

Location of the existing utilities indicated is approxinate. The
Contractor shall physically verify the |Iocation and el evati on of the
existing utilities indicated prior to starting construction. [The
Contractor shall contact the Public Wrks Departnent for assistance in

| ocating existing utilities. The Contractor shall scan the construction
site with el ectromagnetic and sonic equi pnent and mark the surface of the
ground where existing underground utilities are discovered.

3.2. 4 Machi nery and Equi prment

Moverent of construction machi nery and equi pnent over pipes during
construction shall be at the Contractor's risk. Repair, or renpbve and
provi de new pipe for existing or newy installed pipe that has been

di spl aced or damaged.

3.3 EXCAVATI ON

Excavate to contours, elevation, and dinensions indicated. Reuse excavated
materials that neet the specified requirenents for the material type
required at the intended |ocation. 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
weat her. Refill with [backfill and fill material] select naterial porous
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fill and conpact to 95 percent of ASTM D 698, ASTM D 1557 naxi num density.
Unl ess specified otherwise, refill excavations cut bel ow indicated depth
with [backfill and fill material] [select naterial] porous fill and conpact
to 95 percent of ASTM D 698, ASTM D 1557 naxi mum density.

3.3.1 Pi pe Trenches

Excavate to the dinension indicated. G ade bottom of trenches to provide
uni form support for each section of pipe after pipe beddi ng pl acenent.

3.3.2 Hard Material Excavation

Rermove hard nmaterial to elevations indicated in a nmanner that will |eave
foundation material in an unshattered and solid condition. Roughen |evel
surfaces and cut sloped surfaces into benches for bond with concrete.
Protect shale fromconditions causing deconposition along joints or

cl eavage pl anes and other types of erosion. Renoval of hard materia
beyond |ines and grades indicated unless previously authorized by the
Contracting O ficer will not be grounds for a claimfor additional paynent.

3.4 FI LLI NG AND BACKFI LLI NG

Fill and backfill to contours, elevations, and dinensions indicated.
Conpact each lift before placing overlaying lift.

3.4.1 Common Fill Pl acenent
Provide for general site [and under [porous fill of] pile-supported
structures]. Place in 6 inch lifts. Conpact areas not accessible to
rollers or conpactors with nechanical hand tanpers. Aerate nateria
excessively noistened by rain to a satisfactory noisture content. Finish
to a snooth surface by blading, rolling with a snboth roller, or both.
3.4.2 Backfill and Fill Material Placenent

Provi de for paved areas and under concrete sl abs, except where sel ect

material is provided. Place in 6 inch lifts. Place backfill nateria
adj acent to structures as the structural elenents are conpleted and
accepted. Backfill against concrete only when approved. Place and conpact

material to avoid | oading upon or against the structure.
3.4.3 Sel ect Material Placenent
Backfill adjacent to structures shall be placed as structural elenents are
conpl eted and accepted. Backfill against concrete only when approved.
Pl ace and conpact naterial to avoid | oadi ng upon or agai nst structure.
3.4.4 Porous Fill Pl acenent
Provi de under floor slab on a conpacted 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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3.

permts. Place and conpact backfill under structures and paved areas in 6
inch [ifts to top of trench and in 6 inch lifts to one foot over pipe
out side structures and paved areas.

.4.5.1 Beddi ng Requirenents

Except as specified otherwise in the individual piping section, provide
beddi ng for buried piping in accordance with AWM C600, Type 4, except as
specified herein. Backfill to top of pipe shall be conpacted to 95 percent
of ASTM D 698 maxi num density. Plastic piping shall have bedding to spring
line of pipe. Provide ASTM D 2321 materials as foll ows:

a. Cass |I: Angular, 0.25 to 1.5 inches, graded stone, including a
nunber of fill nmaterials that have regional significance such as
coral, slag, cinders, crushed stone, and crushed shells.

b. dass Il: Coarse sands and gravels with nmaxi num particle size of
1.5 inches, including various graded sands and gravel s contai ni ng
smal | percentages of fines, generally granul ar and noncohesi ve,
either wet or dry. Soil Types GW GP, SW and SP are included in
this class as specified in ASTM D 2487.

.5 BURI ED WARNI NG AND | DENTI FI CATI ON TAPE

Provide buried utility lines with utility identification tape. Bury tape
12 inches bel ow fini shed grade; under pavenents and sl abs, bury tape 6
i nches bel ow top of subgrade.

.6 BURI ED DETECTI ON W RE

Bury detection wire directly above non-netallic piping at a distance not to
exceed 12 inches above the top of pipe. The wire shall extend continuously
and unbroken, from nanhole to nmanhole. The ends of the wire shal

term nate inside the manhol es at each end of the pipe, with a mninumof 3
feet of wire, coiled, remaining accessible in each manhole. The wire shall

remain insulated over it's entire |ength. The wire shall enter manhol es
between the top of the corbel and the frane, and extend up through the
chi mey seal between the frame and the chimey seal. For force nains, the

wire shall termnate in the valve pit at the punp station end of the pipe.

.7 COVPACTI ON

Expressed as a percentage of maxi numdensity. Deternine in-place density
of existing subgrade; if required density exists, no conpaction of existing
subgrade will be required. [Density requirenents specified herein are for
cohesionl ess materials. Wen cohesive materials are encountered or used,
density requirenents nmay be reduced by 5 percent.

7.1 Ceneral Site

Conpact 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.

7.2 Adj acent Area

SECTI ON 02315N Page 12 ENCL 1 TO AMEND NO. 0005



Marysvill e-Yuba City Area Levee Reconstruction-SITE 7 EXTENSI ON 1296

Conpact areas within 5 feet of structures to 90 percent of ASTM D 698, ASTM
D 1557.

3.7.3 Paved Areas

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

3.8 FI NI SH OPERATI ONS

3.8.1 Gradi ng
Fi ni sh grades as indicated within one-tenth of one foot. G ade areas to
drain water away from structures. For existing grades that will renain but
whi ch 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. Additiona

topsoil will not be required if work is perfornmed in conpliance with
stripping and stockpiling requirenments. |If there is insufficient on-site
topsoil neeting specified requirenents for topsoil, provide topsoi

required in excess of that available. Seed shall nmatch existing
vegetation. Provide seed at 5 pounds per 1000 square feet. Provide FS
A-A-1909, Type |, dass 2, 10-10-10 analysis fertilizer at 25 pounds per
1000 square feet.

3.8.3 Protection of Surfaces

Protect newly graded areas fromtraffic, erosion, and settlenents that may
occur. Repair or reestablish damaged grades, elevations, or slopes.

3.9 DI SPCSI TI ON OF SURPLUS MATERI AL
Renove from Governnent property surplus or other soil material not required
or suitable for filling or backfilling, and brush, refuse, stunps, roots,
and tinber.

3.10 FI ELD QUALI TY CONTROL

3.10.1 Sanpl i ng
Take the nunber and size of sanples required to performthe follow ng tests.

3.10.2 Testi ng

Perform one of each of the following tests for each naterial 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 limts; ASTM D 1140 for material finer
than the No. 200 sieve; ASTM D 4318 for liquid limt and for plastic limt;
ASTM D 698 or ASTM D 1557 for npisture density relations, as applicable.

3.10.2.2 Sel ect Material Testing

Test select material in accordance with ASTM C 136 for confornance to ASTM
D 2487 gradation limts; ASTM D 1140 for material finer than the No. 200
sieve; ASTM D 698 or ASTM D 1557 for noisture density relations, as
appl i cabl e.

3.10.2.3 Porous Fill Testing

Test porous fill in accordance with ASTM C 136 for confornmance 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.
VWhen ASTM D 2922 and ASTM D 3017 density tests are used, verify density
test results by perfornmng an ASTM D 1556 density test at a |l ocation
al ready ASTM D 2922 and ASTM D 3017 tested as specified herein. Performan
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 randomy
sel ected | ocations 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

Wel |l Screen constructed with 0.250-inch slot size (See Paragraph

4.1.2
2.2.3)

N -

2.
2.

Q

adation of filter pack for the wells which will be constructed using
the 0.250-inch slotted well screen shall conformto ASTM C- 33, Size 8 and
have t he foll ow ng:

U S. Standard Percent by Wei ght

Si eve No Passi ng

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 sanpled 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
determ ned froma sanple obtained fromthe material stockpiled and the
results supplied to the contracting officer. The sand filter pack materi al
and its gradation shall be approved by the Contracting O ficer before it is
placed in the well.

The | aboratory test procedure shall conformto that presented in EM 1110- 2-
1906, Appendix V. Al points on individual grading curves obtained from
representative sanples of sand filter material shall |ie between the
boundary linmts as defined by snpboth curves drawn through the tabul ated
grading limts plotted on a nechani cal analysis diagram The individua
grading curves within these Iimts shall not exhibit abrupt changes in

sl ope denoting skip grading, scal ping of certain sizes, or other
irregularities which would be detrimental to the proper functioning of the
sand filter.

2.5 M SCELLANEQUS MATERI ALS

251 WreSereen—Mesh
I . P I Lief v ol o hat

2.6 CONCRETE
Concrete shall conformto ASTM Contractor 94, Option A, with a 3/8-inch
nom nal maxi mum si ze aggregate, a nmaxi mum slunp of 5-inches, air content of
percent, and a conpressive strength of 2500 psi. Concrete shall conformto
package normal wei ght concrete conform ng to ASTM Contractor 387.

PART 3 EXECUTI ON

SECTI ON 02525a Page 9 ENCL 1 TO AMEND NO. 0005


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


Marysvill e-Yuba City Area Levee Reconstruction-SITE 7 EXTENSI ON 1296

that the top of the riser pipe is at the elevation designated in the Relief
Wel | Schedul e prior to placenment of the sand filter pack of the well and
that the top surface of the riser pipe is snboth and perpendicular to the
axis of the riser pipe to facilitate an adequate seal between the riser
pi pe and the check val ve.

3.3 PLACI NG OF SAND FI LTER PACK

3.3.1 Gener a
After the riser pipe, screen and tail pipe have been placed, the Contractor
shal |l place the sand filter pack using the trem e nethod 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 annul ar 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
m ni mum t hi ckness of not |ess 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 nmethod, the Contractor shall do so by pouring it directly into
the annul ar space at a rate as rapid and conti nuous as possi ble while at
the sane tine preventing bridging of the filter naterial. A tenporary PVC
pi pe lowered into the annular space prior to placenent of the filter
mat eri al and shaken during placenent should reduce the Iikelihood of
bridging. The sand filter pack shall be installed continuously and w thout
interruption until the filter material has been placed to the |evel
speci fied above.

Contractor shall place a tenporary 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 DEVEL OPMENT

3.4.1 Gener a
Fol | owi ng pl acenent of sand filter pack materials the Contractor shall devel op
the relief well by surging and bailing or by high velocity jetting and
simul taneous air-lift punping. At the time of devel opnment, the well shal
be free of drawdown or surging effects due to pump testing, devel oping or
drilling at another location. The Contractor shall be responsible for
mai nt ai ni ng the needed access and work areas at the relief well and the
necessary clearance in the relief well to acconplish devel opnent. The
Contractor shall furnish, install or construct the necessary discharge |line
and troughs to conduct and di spose of the discharge a sufficient distance
fromthe work areas to prevent damage. Devel opment shall be conducted to
achieve a stable well of naxi mum efficiency and shall be continued until
little or no material fromthe foundation or sand filter pack can be pulled into
the well by punping. As devel opnent proceeds, sand filter pack material shal
be added to the annul ar space around the screen to maintain the top
el evation of the sand filter pack at the specified elevation. The Contractor
shal | 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 | oss not greater than 18 percent

wei ght ed averaged at 5 cycles when tested in nmagnesiumsulfate in
accordance with ASTM C 88. The aggregate shall have a percentage of | oss
on abrasion not to exceed 40 after 500 revol utions as deternm ned by ASTM C
131. The percentage of flat and/or el ongated particles shall be determ ned
by ASTM D 4791 with the follow ng nodifications. 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. Wen the aggregate is supplied
fromnore than one source, aggregate from each source shall neet the
specified requirements. Wen the aggregate is supplied fromcrushed gravel
it shall be manufactured from gravel particles, 90 percent of which by

wei ght are retained on the maxi numsize sieve listed in TABLEI. 1In the
portion retained on each sieve specified, the crushed gravel shall contain
at least 75 percent by wei ght of crushed pieces having two or nore freshly
fractured faces with the area of each face being at |east equal to 75
percent of the smallest midsectional area of the face. Wen tw fractures
are contiguous, the angle between planes of the fractures nmust be at | east
30 degrees in order to count as 2 fractured faces.

. 1.2 Gradati on Requirenents

Drai nage | ayer aggregates shall be well graded within the linmts specified
in TABLE 1.

TABLE 1. GRADATI ON OF DRAI NAGE LAYER MATERI AL

Per cent age by Wi ght Passi ng Square- Mesh Sieve

Si eve Dr ai ni ng
Desi gnati on Mat eri al
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 uniformspecific gravity,
and the percentages passing the various sieves nay require appropriate
correction by the Contracting O ficer 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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