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RELI EF WELLS
04/08

NOTE: This gui de specification covers the
requirenents for relief wells, (except materials and
equi prent specified to be furnished by the
Governnment) to be constructed near dams or |evees to
relieve the excess hydrostatic pressures created by
the presence of pervious strata close to the surface.
This section was originally devel oped for USACE
Cvil Wrks projects.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate information.

Renmove information and requirements not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmmended changes for
this gui de specification are wel cone and shoul d be
submtted as a Criteria Change Request (CCR).

PART 1

*%*

*
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GENERAL

*%

*%

*% *% *% *% *% *% *% *% *% *% *%%

NOTE: Relief wells should be constructed of
materials which will resist corrosion when installed
and shoul d, where practicable, be designed to have a
service life equal to that of the structure they are
designed to protect. Factors to be considered in
determ ning selection of naterial for wells are:

1. Operating conditions of wells,

2. Corrosive characteristics of soil and water,
3. Method of installations,
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4. Size and depth of wells,
5. Type of joints, and
6. External pressures on well casings.

The riser pipe and screen should be designed in al
cases to withstand, with a suitable factor of
safety, the crushing pressures at depths to which
wells extend. Design of relief wells to be
constructed under structures mnust consider | oads
that will be induced into the well pipe due to
structural settlenent. The wells, including screen
and riser pipe, should have a dianeter which will
permt the nmaxi mum design flow wi thout excessive
head | osses but in no instance should the inside

di ameter be less than 150 mm 6 i nches. Based on
design paranmeters it may require the designer to

i nclude a mnimum col | apse strength for the pipe and
well screen and a m ni mum cl ear inside dianmeter
through the fittings and screen to allow the
installation of punps at a |later date.

Because of the large variation in design and wal

t hi ckness of the different types of well screen, no
generic specifications have been included. For

| arge contracts, specific necessary characteristics
shoul d be presented in detail. References to

manuf acturers shoul d be elim nated.

Information on the design of filter packs and relief
wel I's can be found in the Engi neering Manual EM
1110- 2- 1901, "Seepage Anal ysis and Control for
Dans". The filter criteria specified in EM
1110-2-1901 should be used to deternine the
gradation band of the filter material. To mninize
segregation during installation of the filter pack
the filter should have a relatively uniform
grain-size distribution band. The gradation band of
the filter material should be nore or |ess parallel
to the gradation curve of the material being
drained. No point on the coarser filter gradation
curve should be greater than 25 tinmes the
correspondi ng size of the material being drained.

The filter material should have a m ni nrumthickness
of 150 nm 6 inches measured radially fromthe outer
circunference of the screen section, and its
gradati on shoul d depend upon the gradation of the
strata being drained. Were unusual conditions are
encountered, filter tests should be perforned in the
| aboratory using the foundati on sand and the
selected filter. For exanples of laboratory

i nvestigations refer to Technical Report G.-87-22,
dat ed August 1987, "Laboratory Tests on G anul ar
Filters for Enbanknent Dans (I ncludes Appendi xes
A-E)"; and Technical Menoranda (TM 183-1, dated Nov
1941, Rev Dec 1941, "lInvestigation of Filter

Requi rements for Underdrains"; and Techni ca
Mermoranda (TM 195-1, dated COct 1942, "Field and
Laboratory Investigation of Design Criteria for
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Drai nage Wells", U S. Waterways Experi nent

Station. Because of the high potential for clogging
by migrating fines or chemical precipitate, filter
cloth should not be used to protect relief wel
screens.

In adapting this specification to any project the
form and phraseol ogy shoul d be changed as necessary
to properly specify the work contenplated. Changes
shoul d be made in the original formto the extent
required to adapt the guide specification to |loca
conditions. Wrk such as concrete for backfill,

pai nting of exposed netal surfaces and seedi ng of
construction areas will have to be specified in this
secti on when such sections cannot be referenced as a
part of the contract.

For projects on which subsurface information is not
sufficiently developed to permt detail ed design of
each well, a section should be added to the
specifications requiring the drilling of a smal
diameter pilot hole at the |location of each well
Pil ot hol es should be sanpl ed and | ogged in
sufficient detail to define the gradation of
pervi ous zones and the depths between which screens
shoul d be set. The specifications should require
that sanples of pervious materials be taken at 750 nm
2.5 foot intervals of depth. G ain-size
distribution tests should be perforned to provide a
basis for the design of the filter pack and the
screen openings. Sanples taken by fishtail drilling
and ot her wash boring nethods will not be
permtted. Where the subsurface information
previously obtained is sufficient, pilot holes are
not required.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

1 UNI T PRI CES
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NOTE: If Section 01 22 00.00 10 PRI CE AND PAYMENT
PROCEDURES is included in the project
specifications, this paragraph title (UNIT PRI CES)
shoul d be deleted fromthis section and the
remai ni ng appropriately edited subparagraphs bel ow
shoul d be inserted into Section 01 22 00.00 10.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

1.1 Relief Wells
1.1.1 Payment

Payment will be nmade for costs associated with relief wells, which price
shal |l constitute full conpensation for construction of relief wells. Wells
ordered abandoned by the Contracting O ficer before installation of well
screen and riser due to no fault of the Contractor will be paid for at
[ ] percent of the contract unit price per linear neter foot, for Bid
ItemNo. [__ ] "Relief Wells". Wells ordered abandoned by the
Contracting Officer due to no fault of the Contractor will be paid for at
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the full contract unit price for Bid ItemNo. [__ ] "Relief Wlls". No
payment will be made for placenent or replacenent of temnporary casings or
repair of danmage resulting from Contractor operations. No separate paynent
will be nade for relief well screen, riser, check valves, gravel pack,
devel opnment, backfill, discharge or outfall pipes. No paynment will be nmade
for any wells that, in the opinion of the Contracting Officer, are
abandoned due to Contractor fault or neglect.

.1.1.2 Measurement

Relief wells will be neasured for paynent by the linear neter foot of

conpl eted well between ground surface and 300 mm 1 foot bel ow the bottom of
the [well screen][tail pipe]. Wlls ordered abandoned by the Contracting
Oficer, due to no fault of the Contractor, will be measured for payment.
.1.1.3 Unit of neasure

Unit of neasure: linear neter foot.

1.2 Punp Tests

.1.2.1 Payment

Payment will be nmade for costs associated with punp test, which price shal
constitute full conpensation to performa satisfactory punp test as
specified. No paynment will be made for punp test not successfully
completed.

.1.2.2 Measurement

Punp tests will be measured for paynent for each hour, neasured to the
nearest 15 minutes, of punp test successfully perforned as specified in
par agraph PUMP TEST, and as otherwi se directed. Testing tine will not
include tine required to place and renove testing and punp equi pnent.
.1.2.3 Unit of neasure

Unit of neasure: per hour.

.1.3 Punmp Installation/ Renoval

.1.3.1 Payment

Paynment will be made for costs associated with installation and renoval of
the punps used in pay item"Punp Tests". No paynent will be nmade for punp
installation renpval where punp test was not successfully conpl eted.
.1.3.2 Measurement

Punp installation/removal for punp test will be nmeasured for paynent on the
base of the applicable contract unit price per relief well punp tested.

.1.3.3 Unit of neasure
Unit of measure: each.

.2 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a Reference ldentifier (RI D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

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

ASME | NTERNATI ONAL ( ASMVE)
ASME Bl. 20.1 (2013) Pi pe Threads, General Purpose (Inch)

ASME B1. 20.2M (2006; R 2011) Pipe Threads, 60 Deg.
General Purpose (Metric)

ASME B31.9 (2017) Building Services Piping
ASTM | NTERNATI ONAL ( ASTM
ASTM A312/ A312M (2017) Standard Specification for
Seam ess, Wl ded, and Heavily Cold Wrked
Austenitic Stainless Steel Pipes
ASTM A53/ A53M (2012) Standard Specification for Pipe,

Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Seani ess

ASTM C136/ C136M (2014) Standard Test Method for Sieve
Anal ysi s of Fine and Coarse Aggregates
ASTM C33/ C33M (2016) Standard Specification for Concrete
Aggregates
ASTM C387/ C387M (2017) Standard Specification for

Packaged, Dry, Comnbined Materials for
Concrete and Hi gh Strength Mrtar

ASTM C94/ C94M (2017a) Standard Specification for
Ready- M xed Concrete

ASTM D1056 (2014) Standard Specification for Flexible
Cellular Materials - Sponge or Expanded
Rubber
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

D1784 (2011) Standard Specification for Rigid

Pol y(Vi nyl Chloride) (PVC) Conpounds and
Chl orinated Pol y(Vinyl Chloride) (CPVC

Compounds

D1785 (2015; E 2018) Standard Specification for
Pol y(Vi nyl Chloride) (PVC), Plastic Pipe,
Schedul es 40, 80, and 120

D2466 (2017) Standard Specification for
Pol y(Vinyl Chloride) (PVC) Plastic Pipe
Fittings, Schedule 40

D2467 (2015) Standard Specification for
Pol y(Vinyl Chloride) (PVC) Plastic Pipe
Fittings, Schedule 80

D2564 (2012) Standard Specification for Sol vent
Cenents for Poly(Vinyl Chloride) (PVC
Pl astic Pi ping Systens

D297 (2015) Rubber Products - Chemical Analysis

D412 (2016) Standard Test Methods for
Vul cani zed Rubber and Thernmopl astic
El astoners - Tension

D75/ D75M (2014) Standard Practice for Sanpling
Aggregates

E11 (2016) Standard Specification for Wven

Wre Test Sieve Cloth and Test Sieves

1.3 SUBMITTALS

NOTE: Review subnittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmittals
required for the project.

The Guide Specification technical editors have
designated those itens that require Governnent
approval, due to their conplexity or criticality,
with a "G" GCenerally, other submittal itenms can be
reviewed by the Contractor's Quality Control

System Only add a “G to an item if the submttal
is sufficiently inmportant or conplex in context of

t he project.

For subnmittals requiring Government approval on Arny
projects, a code of up to three characters within
the submttal tags nmay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenent System (RMS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
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District OOfice); "AO for Area Ofice; "RO for
Resident Office; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Use the "S" classification only in SD-11 C oseout
Submittals. The "S" following a submttal item

i ndi cates that the submittal is required for the
Sustai nability eNotebook to fulfill federally

mandat ed sustai nabl e requirenents in accordance with
Section 01 33 29 SUSTAI NABI LI TY REPORTI NG

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .]J[information only. When used, a designation following the "G
designation identifies the office that will review the submttal for the
Government.] Submittals with an "S" are for inclusion in the

Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
REPORTI NG. Submit the following in accordance with Section 01 33 00

SUBM TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs
Shop Drawings; G, [__ ]]

SD- 03 Product Data

Well Screen; G, [ 11
Filter Pack; C¢[, [____ 1]
Cenent Grout Mxture Proportion; G, [___ 1]

SD-06 Test Reports
Tests

1.4 QUALI TY ASSURANCE

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

NOTE: The Designer should select and/or insert the
applicabl e obligations for conpliance with specific
code requirenents of public authorities at the state
and/ or local level. GQuidance is given in menorandum
from CECWEG "State Regul ati on of Subsurface
Drilling Activities", dated 21 February 91.

*kkkkkkkkkkkkkkk kkkkkkkkkkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkkhhkkkkkkkkkkkkk

The [state statutory and regulatory] [_ ] requirements listed herein
forma part of this specification to the extent referenced: [__ ].

1.4.1 Shop Drawi ngs

Show details of the proposed nethods for drilling, coupling well screen and
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riser sections together, placenent of centralizers, installing the well

screen and riser, and linit(s) of backfilling. Show on the shop draw ngs
the type of screen and size; [perforation size] [or] [slot size], shape and
pattern; [bottomplug] [tailpipe] material; and installation detail. The

riser pipe, check valve(s) and well discharge details shall also be shown
on the shop drawi ngs. Any Contractor-proposed substitutes or alternates in
mat eri al construction details or nethods nust be presented in the shop
drawi ngs. No phase of the work shall be initiated until all shop draw ngs
concerning that activity have been approved.

. 4.2 Dept h of Wel

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTES: The first bracketed paragraph, Alternate, 1
i s reconmended for use whenever the design of the
system permts.

The second bracketed paragraph, Alternate, 2 should
be used only when fully penetrating wells are
necessary, and when it is inpracticable to
predeterm ne the depth of individual wells. The
need for field cutting of screen or riser pipe
shoul d be avoi ded. The depth of the well can
ordinarily be varied in the field to permt the use
of predeterm ned | ength of screen and riser pipe

wi thout field cutting.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

[ The I ength of well screen, length of riser pipe and the well discharge

el evation shall conformto the [schedul e shown] [el evations established in
the field by the Contracting Oficer].] [The depth of wells as indicated on
the drawings is approximate. Penetration of [bedrock] [inmpervious |ayer]

m ght be required. The maxi numwell depth will not exceed [
feet. Wienever the depth to [bedrock] [inpervious |layer] is less than the
maxi mum wel | depth, the bottom el evation of each well shall be as
determned by the Contracting O ficer after drilling of a pilot boring or
the well boring.]

. 4.3 Vel | Design

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Thi s paragraph should be del eted when well
desi gn data have been determ ned in advance of the
contract. Economical well construction cannot be
secured unless the design of the wells is
established in advance of the bidding period.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

From data obtai ned fromexploratory drilling, the Contracting Officer will
determine the dianmeter of the well screen, size of openings, the |engths
and positions of the screens, and the gradation of the material for the
filter pack which is to be installed around the well screen

.5 PRQJECT/ SI TE CONDI TI ONS

.5.1 Location

The exact |ocation of each well, [with respect to the toe of the
enbanknment] [or] [with respect to distance fromstructure centerline], wll
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be determined in the field by the Contracting Officer. The total nunber of
wel | s and spacings nmay be nodified by the Contracting Officer as the work
proceeds.

1.5.2 Cbstructi ons Encountered

If obstructions are encountered in the foundation which, in the opinion of
the Contracting Oficer, render it inpracticable to conplete the well to
the directed depth, the Contracting O ficer may adjust the depth.

Al ternatively, the Contracting Officer may direct the Contractor to abandon
the well, plug the hole by backfilling with approved naterial by an
approved procedure, and construct another well at an adjacent site.

PART 2 PRODUCTS
2.1 WELL SCREEN

[ The Contractor may, as an option, furnish and install well screen of any
of the alternate types specified.] [Well screen shall be of the type and
di mensions indicated.] Subnmt the proposed well screen prior to
installation. Screen openings shall be uniformin size and pattern, and
shal | be spaced approximately equally around the circunference of the pipe.

2.1.1 PVC Pi pe Screen

Pi pe, fittings, and screen shall be of the size and types
[specified][shown.] Pipe, fittings, and screen shall conformto ASTM D1784,
ASTM D1785, ASTM D2466, or ASTM D2467. Al joints in the PVC pipe shal

i nclude couplings and shall be glued with a solvent cenent conforning to
ASTM D2564. The PVC pi pe strength properties shall be equivalent to PVC
1120 Schedul e [40] [80] unthreaded plastic pipe. [The well screen, pipe,
and fittings shall have a m ni num col | apse strength of [___ 1.1 [The
screen, pipe, and fittings shall have a clear inside dianmeter of [__ 1.1

2.1.1.1 Couplings

Coupl i ngs shall be [bonded socket][threaded][certilock] type. Fittings
shal | be produced of the sane material and equal quality as specified for
pl astic pipe screen. Socket type fitting connections of pipe sections
shal | be bonded with solvent cenment. The deternination of the proportions
and preparation of adhesives, the nethod of application, and the procedure
used for making and curing the connections shall be the responsibility of
the Contractor. The systemfor naking joints at the relief well site shal
provide a curing period adequate to develop the ultimate strength of the
sol vent cenent. Self-tapping screws or other devices for holding pipe in
the couplings during the setting period nay be utilized as | ong as the
screws do not penetrate the inside of the pipe. In no case shall a

newl y-rmade joint in the casing be stressed, lowered into the relief well,
or be subnerged in water prior to conplete curing of the solvent cenent
adhesive.

2.1.1.2 Perforations

The PVC well screen shall be [m Il slot][continuous wire wapped rod base]
[continuous wire wapped rod base on perforated pipe] [continuous wire

wr apped on perforated pipe screen] [sinmilar to that manufactured by [ ]
Johnson Wel | Equi prent, Inc., Pensacola, FL, tel ephone (904) 453-3131].

Al'l well screen shall have snooth, sharp-edged openings free of burns,

chi pped edges, or broken areas on the interior and exterior surfaces of the
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] mminch dianeter well screen shall have a nunber

] mminch open slot.] [The length of the slots
measured on the inside of the pipe shall be [ ] mminches.] There

shall be a total open area of not less than [__ ] square mllinmeters
inches per linear meter foot of [ ] mminch dianeter well screen. The
slots or groups of slots shall be distributed in a uniform pattern around
the periphery of the pipe and shall be oriented with the length of the

slot, [parallel to,] [normal to,] [or] [diagonal with] the axis of the pipe.

1.2 Fi ber gl ass Pi pe Screen

Fi bergl ass pipe screen and fittings shall be manufactured from
thernosetting epoxy resins and glass fiber by either a centrifugal casting
process or by a filanent wi nding process. dass fiber used shall be
continuous filament, electrical glass with a finish conpatible with epoxy
resins. Each glass fiber or filanment shall be thoroughly inpregnated with
epoxy resin. The resins used shall be diglycidyl ether of bisphenoa A or
cycl oal i phatic diepoxides, or blends of the two. Curing agents for these
resins shall be aromatic di am nes, polycarboxylic acid anhydrides and
eutectics therefrom Curing of the resin systemshall be at a tenperature
over 150 degrees C 300 degrees F for a mininumof one hour. Fiberglass
pi pe wall thickness, strength and durability requirenents shall be
equivalent to [ ][the Fibergl ass/ Epoxy pi pe produced by Fi bergl ass
Resources Corporation of Farm ngdale, New York or Burgess Vel Conpany,
Inc., Mnden, Nebraska, tel ephone (308) 832-1642]. Al fiberglass pipe and
fittings shall be round and straight, of uniformquality and worknmanshi p,
and free fromall defects including indentation, delam nation, bends,
cracks, blisters, porosity, dry spots, resin segregation and resin-starved
areas. The inside of the pipe and fittings shall be snmooth and uniform
The inpregnation of the glass fiber with resin shall be such that when the
pipe is cut or slotted, no fraying or |ooseness of glass fiber occurs.

[ The well screen, pipe, and fittings shall have a mininmumcollapse strength
of [__ 1.1 [The screen, pipe, and fittings shall have a clear inside

di ameter of [

.1.2.1 Couplings

Couplings for fiberglass pipe sections shall be socket threaded or
mechani cal key-type couplings. The couplings shall be manufactured of the
same materials used for the fiberglass pipe specified herein and nmay be
either cast integrally with the pipe sections or as separate conponents for
attachnent to the pipe in the manufacturers plant. Every coupling attached
to the pipe section as a separate conponent shall be proof tested in the
manuf acturer's plant with a tensile load of 9 kN 2000 I bs. Key-type
couplings shall consist of male and fenal e hal ves designed for joining and
| ocki ng together by means of a key strip inserted in grooves in the
coupling halves. The mninmumwall thickness renmining at any grooved
section shall not be less than the m ni numthi ckness specified for pipe.
Key strips and |l ocking strips shall be of fiberglass, plastic or other
non-corrosi ve material capable of withstanding shearing and bearing
stresses equivalent to the design load for the coupling. Socket type
fitting connections of the pipe sections shall be bonded with epoxy
adhesive. The epoxy materials and bondi ng agents shall be as recomended
by the pi pe manufacturer. The determi nation of the proportions and
preparati on of adhesives, the nethod of application, and the procedures
used for the making and curing of the joints shall be the responsibility of
the Contractor. The pot life, initial setting tine and external heating
requirenents for curing of the adhesive shall be suitable for the procedure
and climatic and other conditions and shall be varied as required to suit
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changes in climatic and other conditions. The systemfor naking joints at
the relief well site shall provide a curing period adequate to devel op the
ultimate strength of the adhesive. Self-tapping screws or other devices
for hol di ng adhesi ve-joined pipe in the couplings during the curing period
may be utilized. 1n no case shall a newy-nmade joint in the casing pipe be
|l owered into the relief well, or be submerged in water prior to conplete
curing of the adhesive.

.1.2.2 Perforations

Al fiberglass well screen shall be [mIl slot][continuous wire wapped rod
base]. Al relief well screen shall have snooth, sharp-edged openings free
of burrs, chipped edges, or broken areas on the interior and exterior
surfaces of the pipe. [The [___ ] mminch dianmeter well screen shall have
a nunber [__ ] slot, [0.0__] mminch open slot.] [The length of the

sl ots neasured on the inside of the pipe shall be [__ ] mminches.]

There shall be a total open area not less than [ ] square millinmeters
inches per linear meter foot of [ ] mminch dianeter well screen. The
slots or groups of slots shall be distributed in a uniform pattern around
the periphery of the pipe and shall be oriented with the Iength of the slot
[parallel to,] [normal to,] [or] [diagonal with] the axis of the pipe

. 1.3 St eel Pipe Screen

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Metal pipes, plugs, screen and joints for
nost installations may require a coating to protect
the nmetal fromcorrosive ground water and soil. The
type of coating selected to acconplish this purpose
wi | | depend upon the corrosive characteristics of
the ground water and soil. The Contracting O ficer
shoul d therefore nake conplete analysis of the
corrosive characteristics of the ground water and
add to these specifications such requirenments as are
necessary to protect the pipe. The coating should
be applied after perforating or slotting and should
conpletely cover all exposed netal. Care should be
taken to ensure that the openings are not closed or
reduced in required size by the coating.

*kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

Steel well screen shall consist of perforated or slotted sections of stee

pi pe confornming to the requirenents of ASTM A53/ A53V, Type [ ], dass
[ ]. [The well screen, pipe, and fittings shall have a nininm
col l apse strength of [__ 1.1 [The screen, pipe, and fittings shall have

a clear inside dianeter of [

.1.3.1 Couplings

Couplings for steel pipe screen shall be welded joints or threaded
couplings. Welding shall be perforned in accordance with requirements in
ASME B31.9. Couplings shall neet the material requirements specified for
steel pipe screen, except perforations shall be omtted. All threaded pipe
and fittings shall be threaded in accordance with ASME Bl1.20. 2MASME B1. 20.1
Al'l threaded pipe sections nay be field connected. Couplings shall be

gi ven the sanme protection against corrosion as specified for the well
screen pipe. Protective coatings damaged whil e nmaking couplings shall have
the areas recoated.
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2.1.3.2 Perforations

Al steel pipe to be used as relief well screen shall be provided with
perforations which shall consist of either machine-cut slots; drilled or
punched openings. The slots shall have a width of [ ] mminch with a
tolerance of plus or mnus [ ] mminch. The length of the slots
measured on the inside of the pipe shall be [ ] mminches with a
tolerance of plus or minus [__ ] mminch. For slotted openings there
shall be a total open area not less than [__ ] square mllimeters inches
per linear nmeter foot of [ ] mminch dianeter relief well. The slots
or groups of slots shall be distributed in a uniform pattern around the
peri phery of the pipe and shall be oriented with the length of the slot
[parallel to,] [normal to,] [or] [diagonal with] the axis of the pipe
Drilled or punched openings shall be [ ] mminch in dianeter and shal
provide a total open area not less than [__ ] square mllimeters inches
per linear nmeter foot of [ ] mminch dianeter well screen. The pattern
of the openings shall be uniformy spaced around the periphery of the pipe.

2.1. 4 Stai nl ess Steel Well Screen

The well screen and fittings shall be fabricated entirely from stainless
steel conforming to ASTM A312/ A312lv, Type 304, 304-L, 316 or 316-L. The
wel | screen shall be of stainless steel with a keystone wire-w apped
continuous slot strainer equivalent to [__ ] [that manufactured by

[ Howard Smith Screen Conpany, Houston, TX, tel ephone (713) 869-5771]
[Johnson Screens, St. Paul, M 55164, tel ephone (612) 636-3900]]. [The
wel | screen, pipe, and fittings shall have a m ni mum col | apse strength of
[ ].1 [The screen, pipe, and fittings shall have a clear inside

di aneter of |

2.1.4.1 Couplings
Couplings for the stainless steel well screen shall consist of the sane
material as the well screen and shall be threaded, flanged, and/or fitted
with a welding ring. The couplings shall conformin design to the
couplings recomended by the manufacturer of the well screen

2.1.4.2 Perforations

The [ ] mminch dianeter well screen shall have a number [__ ] slot,
[0.O_ ] mminch open slot. There shall be a total opening of not |ess
than [ ] square mllinmeters inches per neter foot of [ ] mminch

di aneter well screen.
2.1.5 Tailpipe for Wll Screen

The tail pipe for each well screen shall be nade of the sane material and at
| east the sanme m nimumthickness as the riser pipe and shall include a
bottom plug. Tailpipes shall be a mninumof [1] [__ ] m[3] [___ ]
feet in length and fastened to the bottom of the screen in an approved
manner.

2.2 Rl SER PI PE

The relief well riser pipe material and nethod of manufacture shall conform
to the requirenments specified in paragraph WELL SCREEN, except that the
screen perforations or opening shall be omtted. The relief well riser
pi pe di ameter and di scharge details shall be as shown. Couplings to the
wel | screen and between riser pipe sections shall be as specified in
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2.

par agr aph COUPLI NG

.3 FI LTER PACK

Submit proposed filter pack nmaterial and its gradation, before it is

pl aced. WMaterial for the filter pack around the riser pipes and screens
shall be a [washed gravel] [washed sand] [dry processed sand] conposed of
hard, tough, and durable particles free from adherent coating. The filter
pack shall not be crushed stone. The filter pack material shall contain no
detrinmental quantities of organic matter nor soft, friable, thin, or

el ongated particles in accordance with the quality requirenents in

ASTM C33/ C33N, Table 1 and Table 3, Cass 5S, and in ASTM E11, Table 1.

The filter pack shall neet the follow ng gradation requirenents:

SI EVE Sl ZEU. S. STANDARD U. S. STANDARD PERCENT PASSI NG BY WEI GHT

L1 L]
L1 L]

4 CHECK VALVES
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NOTE: Insert provisions describing the materials
and construction of a well pit, collector pipe, or
ditch or any other proposed outlet for the relief
wel . Discharge details should be clearly shown on
t he draw ngs.

The following requirenents are for two different
check val ves that have been specified by the
Vicksburg District. Details of the fabricated check
val ves are avail abl e upon request from CELMK- ED G

t el ephone (601) 631-5208 or (601) 631-5633 . The
soft sponge rubber should be used on val ves which
can be replaced on a regular basis and used under

| ow head conditions. The nedi um sponge rubber
shoul d be used where access to the check valve is
limited.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhkhkhkkkkkkkkkkk

a. [The check valve shall be a one piece reinforced all rubber (neoprene)
check valve with an integral elastoner flange simlar and equal to the
Red Val ve Series [35]] ], Size [150]] ] mm[6]] ] inch
manuf actured by Red Val ve Conpany, Inc., 700 North Bell Ave.,
Pi ttsburgh, PA 15106, tel ephone (412) 279-0044. The check val ve shal

be designed to withstand a naxi num back pressure of [100]] ] kPa
[15][ ] psi. The backup ring for the check val ve shall be
stainless steel. Stainless steel bolts, washers, and nuts shall be
used to fasten the valves onto the flanged end of the pipes. The check
val ve shall be installed with the flared end duck bill in a vertica
position.]

b. [Fabricate check valves of [brass][stainless steel][alum num plate,
t hreaded fasteners and rods as detailed on the drawi ngs. Fabricate
sealing disc of [10][ ] m[3/8]] ] inch silicone sponge rubber
free of porous areas, foreign naterials, and visible defects.]
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2.5

Concrete shal

Silicone sponge rubber shal

neet the follow ng specifications:

(Compr essed 50
percent for 22
hours at 100 C212 F

PHYSI CAL TEST TEST VALUE ASTM TEST METHCD
SOFT MEDIUM

Compression 15 to 50 kPa2 to 7 |40 to 100 kPa6 to ASTM D1056

Deflection psi 14 psi

(conpressed 25

percent at room

temperature)

Tensile Strength 345 kPa50 psi (min) |515 kPa75 psi (min) |ASTM D412

El ongati on at break |75 percent (mn) 100 percent (mn) ASTM D412

Conpr essi on Set 15 percent (nmax) 5 percent (min) ASTM D297

Density

0.33 g per cubic cm
0.012 pci (min)

0.47 g per cubic cm
0.017 pci (min)

ASTM D297
Hydrostatic
Method

Wor kmanshi p and netal work fabrication of check val ves shal
check val ves accurately

accordance with the details shown.
vertically and adjust to the required el evation.

CONCRETE

M SCELLANEQUS CAST- | N- PLACE CONCRETE] [

I nstall

Nomi na
content of [5] [
MPa [25001[__ ]

with a [19][__ ] nm[3/4][___ ] inch

a maxi mum sl unp of 125 mm 5 inches, air

a conpressive strength of [17.2][__ ]

normal wei ght concrete conformng to ASTM C387/ C387M.
PART 3 EXECUTI ON
3.1 DRILLING

be in

conformto [the requirements specified in Section [03 30 53
11 [ASTM C94/ C94l, Option A,
Maxi mum Si ze of Aggregat e,

] percent,
psi] [ packaged

VWlls may be drilled by the reverse rotary circul ati on nmethod or other

met hod approved, which will

and filter pack.
or which nmay reduce the yield of the well,
be di sposed of as directed.

riser pipe,
the formation,
permtted.

3.1.1

Excavat ed materi al

shal |

Reverse Circul ati on Met hod

i nsure proper placenent of the wel
Met hods whi ch invol ve radica

*% *% *% *% *% *%

VWhere the Contracting O ficer approved use of
be a suspension of fine
product of a recognized

NOTE:

drilling fluid,
grai ned soi l

*% *% *% *% *%

it will

or conmerci al

*% *%
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manuf acturer, having the characteristic of being
readily renovable fromthe filter pack and the walls
of the foundation by devel opnent as specified in

par agr aph DEVELOPNMENT

*% *% *% *% *% *% *% *% *%%

If the reverse circulation nmethod is used for drilling wells, renove all of
the drilling fluid fromthe filter pack and the natural pervious

formation. If in the opinion of the Contracting Oficer the walls of the
hol e above the top of the filter pack require support during devel opnent
operations, place a tenporary casing simlar to that specified in paragraph
TEMPORARY CASI NG The di aneter of the hole shall be such as will permt
the placenment of the mninmumthickness of filter pack as specified in

par agr aph FI LTER PACK PLACEMENT. The drilling fluid shall be a suspension
of fine grained soil or shall be a comercial product of a recognized

manuf acturer, shall be approved by the Contracting Oficer, and shall have
the characteristic of being readily renovable fromthe filter pack and the
wal | s of the formation by devel opnent as specified in paragraph
DEVELOPMENT. The use of bentonite will not be permtted.

.1.2 Tenporary Casing

Tenporary well casing of either iron or steel of sufficient length to case
to the bottomof all borings shall be available at the construction site.
The Contracting Officer will direct the use of a tenporary casing to the
bottom of the boring during drilling and pl acenent of screen, riser, and
filter pack when he believes it is necessary to provide adequate support to
the sides of the hole. When the walls of the boring will require support
only during devel opnent operations a tenporary casing will be required to
extend only to a depth 1 m3 feet below the top of the filter pack. The
tenporary casing, shall have an inside dianeter of not less than [
i nches, shall have sufficient thickness to retain its shape and maintain a
true section throughout its depth, and may be in sections of any convenient
I ength. The tenporary casing shall be such as to pernmit its renoval

wi thout disturbing the filter pack, riser, or well screen. The setting of
tenmporary casing shall be such that no cavity will be created outside of it
at any point along its length. In the event the tenporary casing should
become unduly distorted or bent it should be discarded and a new casi ng
shoul d be used during installation of any additional relief wells.

.2 | NSTALLATI ON OF RI SER Pl PE AND SCREEN
2.1 Assembly

Al'l riser pipe and screen shall be in good condition before installation
and all couplings and other accessory parts shall be securely fastened in
pl ace. The successive | engths of pipe shall be arranged to provide
accurate placenent of the screen sections in the bore hole. [The
riser-pipe shall be provided with an approved cap and a fl anged top
section, the top of which shall be set at the elevation directed or

shown.] Centralizers shall be attached to the assenbled riser pipe and
screen in such nunbers and of a type that they will satisfactorily center
the riser pipe and screen in the well and will hold it securely in position
while the filter pack material is being placed.

.2.2 Joints

Sections of relief well pipe shall be joined together as specified in
par agr aph COUPLI NGS. Joints shall be designed and constructed to have the
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strength of the pipe and where possible a strength capable to support the
weight of the relief well stemas it is lowered into the hole. Wen not
practicable to construct joints that will support the weight of the relief
well stem the stemshall be supported at the | ower end by any approved
means that will assure that the joints do not open while being |lowered into
place in the well.

.2.3 Installation

The assenbl ed riser pipe and screen shall be placed in the bore hole in
such manner as to avoid jarring inpacts and to insure that the assenbly is
centered and not damaged or di sconnected. The screen should be suspended
in the hole and not resting on the bottomof the hole. After the screen
and riser pipe have been placed, a filter pack shall be constructed around
the screen section as specified in paragraph FILTER PACK PLACEMENT and the
wel | devel oped as specified in paragraph DEVELOPMENT. The top of the riser
pi pe shall be held at the designated el evation during placenent of the
filter pack.

.2.4 Check for Plunmbness and Alignment
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NOTES: Alignnent and pl unbness tests are perforned
to determine if a punp will be able to be installed
into the well at the end of devel opnent so that a
punp test can be perforned. The variation of the
pl unmbness shoul d not vary nore than two-thirds of
the inside dianeter of the well in 30 m 100 feet.

Select approprlate alternate paragraph

*% *% *% *% *% *% *%%

Each wel|l shall be sufficiently straight and plunmb, such that a cylinder
[3][6][10][15] m [10][20][40] feet in length and with an outside dianeter
3 Mmm1/2 inch smaller than the inside diameter of the well nay be | owered
for the full depth of the well and withdrawn w thout binding against the
sides of the well. Furnish the dummy cylinder and performthe alignnent
check and pl unbness check in the presence of the Contracting Oficer. A
variation of [150][__ ] mnm[6][__ ] inches per 30 m 100 feet of depth
will be pernmitted in the plunmbness of well froma plunb line at the top of
the well; however, this will not relieve the Contractor of the
responsi bility of maintaining adequate clearance for installation of the
surgi ng and punpi ng equi pnent required for testing and punping the wells.
At | east one plunbness check and alignment check shall be perfornmed on each
wel| after placenent of the filter pack. Additional tests may be nade
during the perfornmance of the work at the option of the Contractor.]

The well shall be constructed and all casing set round, plunb, and true.
Performthe following tests after the installation of the well but prior to
backfilling, and before its acceptance. Additional tests rmay be made
during the perfornmance of the work at the option of the Contractor. Should
the Contractor fail to correct, at no additional cost to the Governnent,
any faulty alignment or plunbness disclosed as a result of these tests, the
Contracting Officer may refuse to accept the well. If in the judgenent of
the Contracting O ficer the Contractor has exercised all possible care in
constructing the well and the defect is due to circunstances beyond the

Contractor's control or if the utility of the conpleted well is not
materially affected or if the cost of necessary remedial neasures will be
excessive, the requirenents for plunbness may be waived. In no event wll
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the provisions with respect to alignment be waived. ]
.2.4.1 Plumbness

Test plunbness by use of a plunb Iine. The plumet shall be a short
cylinder with an outside dianmeter approximately 6 nm 1/4 inch smaller than
the inside of the well and/or tenporary casing. It shall be suspended from
a small dianeter wire rope and its point of suspension shall be in the
exact center of the plumet. The plumet shall be sufficiently heavy to
stretch the wire rope taut. The wire rope shall pass over a gui de sheave
whi ch shall be positioned at |east 3 m 10 feet above the top of the well
and adjusted horizontally so that the plumret hangs in the center of the
well. Displacenent of the wire rope during the plunbness check shall be
measured by neans of a transparent plastic sheet on which a nunber of
concentric circles shall be scribed or drawn, and which is centered on the
top of the well. The exact center of these circles shall be marked, and
then a slot, slightly larger than the plunb line and extending fromthis
center to the edge, shall be cut in the plastic sheet. As the plummet is
| owered, any out-of-plunb condition of the well will be indicated by the
wire rope tending to drift away fromthe center, and the plastic sheet
shall be rotated until the slot is oriented in the direction of this drift,
while at all tinmes maintaining the center of the concentric circles
coincident with the center of the well. Measurenent of the amount of drift
shal | be nade al ong the edge of the slot for each increnment by which the
plummet is lowered into the well. Drift at any depth shall be detern ned
by multiplying the nmeasured plunb |ine displacement by the total |ength of
the plunmb Iine and dividing the result by the fixed distance between the
gui de sheave and the top of the well. |If desired, alignment may be
cal culated fromthe plunbness data in lieu of the alignment check described
in paragraph ALI GNMENT. Should the well vary fromthe vertical in excess of
[150][ ] nmm([6]] ] inches per 30 m 100 feet of depth, the
pl umbness of the well shall be corrected by the Contractor at no additiona
cost to the Governnent.

.2.4.2 Alignment

Test the alignnent by lowering into the well a section of cylinder
[3][6]1[20][15] m[10][20][40] feet long or a dunmy of the sane length. The
out si de dianeter of cylinder shall be not nore than 13 mm 1/ 2 inch smaller
than the inside dianeter of the well. Should the cylinder fail to nove
freely throughout the Iength of the well, the alignment of the well shal

be corrected at no additional expense to the Governnent.

.3 FI LTER PACK PLACEMENT

After the well screen and riser pipe have been installed, the filter pack
mat erial shall be placed by trem e, when using a well graded material, in
an approved manner such that segregation will not occur. Wen using a
uniformgraded filter material, the naterial nmy be poured around the well
screen at a rate that will prevent bridging of the material. The nmaterial
shoul d be placed around all sides of the screen to assure that the screen
i s not pushed against the side of the bore hole causing the screen to cone
in contact with foundation material or prevent the proper thickness of
filter frombeing placed uniformy around the screen. The filter pack
shall have a mininumthickness of [ ] mminches between the outside of
the well screen and the natural formation. The filter pack shall be placed

at a constant rate fromthe start of placenment until it has reached the
el evation [shown], [directed] [a minimum of 600 mm 2 feet above the top of
the well screen]. If atreme is required, a double string of trenie pipe
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shal |l be used. The pipes shall be placed on opposite sides of the screen
and/ or casing, that is, 180 degrees apart, and shall be guided in such a
manner that they will remain in this position throughout the placing
process. The trem e pipes shall be set in place, filled conpletely with
filter pack prior to being lifted off the bottomof the hole. The filter
pack in the trem e pipe shall be kept a mninmumof 300 nm 1 foot above the
water surface in the well throughout the placing process. |In no case shal
the gradation of the filter pack fall outside of the range specified in
par agraph FI LTER PACK

.4 DEVELOPMENT

NOTE: The nethod of surging specified nay be
nodi fied to specify a procedure considered nost
suitable for the particular project. Violent
surging, as with conpressed air, should not be
permitted.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Fol Il owi ng pl acement of filter pack materials, develop the relief well by
jetting, surging, intermttent punping, or other approved nethods as may be
necessary to give the maxi mumyield of water per 300 mm foot of drawdown.
At the time of devel opment of any relief well, the well shall be free of
drawdown or surcharge effects due to punp testing, developing or drilling
at another location. The Contractor is responsible for maintaining at the
relief well the needed access and work area and clearance in the reli ef
wel | necessary to acconplish devel opment. Furnish, install, or construct
the necessary discharge |ine and troughs to conduct and di spose of the

di scharge a sufficient distance fromthe work areas to prevent danmge.
Devel opnent shall be conducted to achieve a stable well of maxi num
efficiency and shall be continued until a satisfactory sand test, as
specified in paragraph SAND TEST, is obtained. As devel opment proceeds,
filter pack material shall be added to the annul ar space around the screen
to maintain the top elevation of the filter pack to the specified

el evation. Provide an open tube or other approved neans for accurately
determning the water level in the well under all conditions. [If, at any
time during the devel opment process it becones apparent in the opinion of
the Contracting Oficer that the well may be damaged, devel opnent
operations shall be imediately term nated. The Contracting O ficer may
require a change in nethod if the nmethod sel ected does not acconplish the
desired results. The Contracting O ficer may order that wells which
continue to produce excessive anounts of fines after devel opnent for 6
hours be abandoned, plugged, and backfilled, and may require the Contractor
to construct new wells nearby. Al materials pulled into the well by the
devel opnment process shall be renoved prior to performng the punping test.

4.1 Jetting

Performusing either a single or double ring jet. |If a double ring jet is
used the rings should be 600 mm 2 feet apart. The jetting tool shall be
constructed of high-strength material and conservatively designed and
proportioned so that it will withstand high pressures. The jetting too
shall have [two [7][8][10] nm [3/16] [1/4][3/8] inch dianeter hydraulically
bal anced nozzl es spaced 180 degrees] [four [7][8][10] nm [3/16][1/4][3/8]
inch di ameter hol es spaced 90 degrees] apart and which shall exert the
jetting force horizontally through the screen slots. The rings shall be
constructed such that the tips of the jets shall be within 13 mm 1/2 inch
fromthe inner surface of the well screen. The punp used in conjunction
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with the jetting tool shall be capable of providing [pressures up to [1700]
[ ] kPa [250][___ ] psi.] [a minimumjetting fluid exit velocity of 45
meters per second 150 feet per second.] Prior to comrencing jetting, and
followi ng each jetting cycle, all sand and/or other materials shall be
renoved frominside the screen. The jetting process shall start at the
bottom of the screen and consist of rotating the jetting tool [slowy] [1
cycle per 30 seconds] [[__ ] cycles per | ] seconds] while rotating
the pipe [180][90] degrees for two minutes at each | ocation then raising
the pipe [150][__ ] mm[6][__ ] inches. Al wells, more than 100 nm 4
inches in diameter, shall be punped during the jetting cycle to renove
incom ng sand and other material. Such punping shall be at a rate not |ess
than 115 percent of the rate at which fluid is introduced through the
jetting tool. This will allow a flow of material into the well as it is
bei ng devel oped. Water used for devel opnent shall be free of sand. The
contracting officer may require other neans of developing the well such as
internmittent punping nethod, variation of the internmittent punping nethod,
or surge block if it appears that the devel opnent of the well is not
producing the desired results.

4.2 Intermittent Punping

Perform by punping the well at a capacity sufficient to produce a rapid
drawdown of approximately [ ] mfeet stopping the punp (backfl ow
through punmp will not be pernitted) to permit the water surface to rise to
its forner elevation, and repeating this procedure. Cycle tine for this
procedure will vary as directed but will not be nore than 3 cycles per
m nute. A punp discharge in excess of [__ ] L/'s gpmwill be required. A
deep well turbine punp, or electric subrersible punp with check val ve,
shal |l be used with any attachment necessary to acconplish rapid starting
and stopping for intermttent punping. The intake shall be set at least 3 m
10 feet bel ow the nmaxi num expected drawdown in the well. Prior to
comrencing intermttent punping, and periodically during devel opnent by
this method, all sand and/or other materials shall be renmoved frominside
the screen. The ampbunt of drawdown may be decreased if, in the opinion of
the Contracting O ficer, the efficiency of the well mght otherw se be
impaired.

. 4.3 Surging

Use a circular block which is approximately 25 nm 1 inch smaller in

di ameter than the inside dianmeter of the relief well and is constructed of
a material which will not damage the screen if the block comes in contact
with the screen, and a bailer or punp to renove materials drawn into the

well. The surging shall be continued for a period of approximtely one
hour or until little or no additional material fromthe foundation or

filter pack can be pulled through the screen. The surge block shall be
nmoved by a steady notion up and down the full length of the well screen

Prior to comrencing surging, and periodically during devel opnent by this
met hod, all sand and/or other materials shall be renpved frominside the
screen. Renopve all materials pulled into the well by the surging process.

.5 BACKFILLING

[After the well has been devel oped, additional filter pack should be added
if necessary to neet the requirenents of paragraph FILTER PACK PLACEMENT.
Then the annul ar space above the filter pack, shall be backfilled by first
placing a 300 mm 12 inch m ni mum | ayer of concrete sand on the filter pack
and then filling the remai nder of the space up to the [finished ground
surface] [well pit] with grout or concrete. The concrete backfill shall be
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3.

placed to a depth at | east equal to the existing inpervious blanket, but in
no case less than [___ ] mfeet.] [For PVCriser pipe, after the well has
been devel oped, additional filter pack should be added if necessary for it
to neet the requirenents of paragraph FILTER PACK PLACEMENT. Then the
remai ni ng annul ar space above the filter pack shall be backfilled by first
placing a 300 mm 12 inch m nimum | ayer of concrete sand on the filter pack
and then filling the remai nder of the space up to the [finished ground
surface] [well pit] with bentonite.] The tenporary casing, if used, shal
be withdrawn in increments as the backfill is placed. Fill wth inpervious
material, to original grade, all pits such as those incidental to the
reverse rotary circulation nmethod of drilling.

.6 PLUGGE NG OF ABANDONED WVELLS
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NOTE: Regul atory requirenents shall be stated al ong
wi th applicabl e paragraphs to direct Contractor on
how a well is to be abandoned. |If there are no code
requi renents the follow ng shoul d be used.
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[ The Contractor has the option of attenpting to renove the well screen. |If
the well screen can be renpved, grout the bore hole starting fromthe
bottom of the hole to within 1 m3 feet of ground surface. The grouting
shall start at the elevation of the bottomof the tailpipe of the well. If
the well screen could not be renoved or broke off during the renoval
attenpt, the Contractor is still responsible for grouting the well fromthe
bottomof the tailpipe to within 1 m3 feet of ground surface. Either of

t he above abandonnment procedures nmay require the Contractor to redrill the
hol e so that the bore hole can be grouted.][The well shall be grouted from
the bottomof the tailpipe to within 1 m3 feet of ground surface. After
the grout has setup the riser pipe shall be cutoff 1 m3 feet bel ow

ground. Then the hole shall be backfilled.] The cenent grout mxture
proportion to be used shall be submitted for approval

.7 TESTS
Subnmit sanpling and testing reports for each relief well, logs of the
borings, well screen and riser pipe, backfill material, and punp tests.

Regi ster each well with the state as required by the state in which the
well is installed.

7.1 Punp Test
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NOTE: A six-hour continuous test is ordinarily
adequate to deternine that a well is perforning
properly. It is recommended that the specified
draw down (or discharge) during a routine test be
approximately 1.5 tines the estimted head (or

di scharge) for which the systemis designed. 1In
addition to the routine tests, the wells may be
punped for |onger periods and at various draw downs
or discharges to secure, or to check, design data.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Upon conpl etion but before acceptance, each well shall be subjected to a
punp test of which a sand test will forma part. Provide a [deep well
turbi ne] punp, capable of producing the specified drawdowns over periods of
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time sufficient to satisfactorily performthe punp test specified herein.
The intake shall be set 3 m10 feet bel ow t he nmaxi num expected drawdown in

the well. The anount of sand should be neasured after each test. The punp
shall be conplete with either gasoline, diesel, or electric notor of
adequate size. In case an electric notor is used, provide, wthout

additional cost to the Government, the electric power and the necessary
wiring. Provide an open tube or other approved neans for accurately
determining the water level in the well. Furnish and install an orifice
met er of approved design or other approved equi prent for the purpose of
measuring the discharge fromthe well during the punping test. Furnish
install, or construct the necessary pipe discharge |ine, troughs, or
ditches necessary to dispose of the punping test discharge a sufficient

di stance fromthe work area to prevent damage. The tests will be conducted
under the direction of the Contracting Oficer and may be nmade as soon as
each well is conmpleted [and adjacent Governnent installed piezoneter tubes
are operational]. Test data will be recorded by Government personnel

Test each well by punping continuously for a mninmnumof [6] [__
Prior to starting the punp test all material shall be renoved fromthe
bottom of the well. The punping shall be at a rate [of [__ ] L/s gpm
][sufficient to produce approximtely [__ ] mfeet of drawdown]. |If the
test is interrupted, other than by order of the Contracting O ficer, prior
to the conpletion of the specified period of continuous operation, the test
shall be re-run. In addition to the required punping test, the Contracting
Oficer may direct the Contractor to performadditional punp tests. Such
additional testing shall conformin general to the requirenents specified
herein except that the duration of the tests and the approxi nate draw down
will be determined by the Contracting Officer. In the event that sand or
other material collects in the well as a result of the punp test, accurate
measur enents shall be taken as to the quantity of material in the well and
all such nmaterial shall be renoved. Upon conpletion of the punp test,
renove all equi pnent, discharge lines, electrical lines, |unber, and
debris, and shall backfill any excavated areas with inpervious materi al

.7.2 Sand Test

As part of each Punp Test or at the end of each intermttent punping a
determ nati on of the anpbunt of sand (filter pack and/or foundation

material) a well is producing shall be performed. Prior to starting the
sand test all material shall be renpved fromthe bottom of the tail pipe
Test each well by pumping at a rate [of [__ ] L/sgpm [sufficient to

produce approximately [ ] mfeet of drawdown]. After the punp is at
the desired punping rate the flow fromthe di scharge shall be diverted
[into a container that will collect all the sand being carried by the

wat er][through a Rossum Sand Tester]. Devel opnment of the well is
satisfactory if the anmount of sand collected is less than 0.5 L per 100 000
L 1 pint per 25,000 gallons of water punped at the specified rate. Upon
conpl etion of the test the anmount of sand in the tail pipe shall be
determned to verify that no material is being deposited in the bottom of
the well.

. 7.3 Filter Pack Sanpling and Testing

Verify that all materials conformto the specifications before delivery to
the project. The particle size distribution of the filter pack shall be
sanpl ed and tested in accordance with ASTM C136/ C136N and ASTM D75/ D75M.
[Prior to delivery to the project site, at least two sanples of materia
shoul d be collected and tested for every 700 nmetric tons 750 tons (2000 |b)
produced under this contract.] [Wthin 48 hours before being placed in the
relief well to be back-filled, the filter pack shall be sanpled fromthe
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mat eri al stockpiled at the project site. There shall be at |east one
particle size distribution test on the filter pack for [each well] [every
[ ] wells].] A punp test shall be performed in accordance with
techni cal provisions herein specified.

. 7.4 Reports
Include in the reports for each relief well, logs of the boring, elevations

of the well screen, top of riser pipe, bottomof the tailpipe, filter pack
gradation, quantity of filter pack added during devel oprment, punp test,

sand test, and report of backfilling. The elevation of changes between
materials on these logs shall be to the nearest 30 nm 0.1 foot. The |og of
backfill material shall include the filter pack particle size distribution
test data, and notes concerning installation and devel opment of the relief
well. The punp test log shall include the duration of the test and rate of
flowin L/'s gpm and the draw down response data with time in the punped
well, in adjacent wells, and in nearby piezoneters. The relief well |og

and the punp test log shall be submitted to the Contracting O ficer as part
of the weekly quality control report specified in Section 01 45 00.00 10
QUALI TY CONTROL. Also submit a report of the well installation to the
appropriate public agency and in the formrequired by state statutory

and/ or regul atory requirenents specified in paragraph REGULATORY
REQUIREMENTS.

-- End of Section --
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