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NOTE: This guide specification covers the
requirenents for relief wells, (except nmaterials and
equi pnrent specified to be furnished by the
CGovernnment) to be constructed near dans or |evees to
relieve the excess hydrostatic pressures created by

t he 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) Format Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenments by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate informtion.

Renove information and requirenments not required in
respective project, whether or not brackets are
present.

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

EE R I R R S I R R R I R I R S R R R R S R I R I R R R R R R R R

PART 1 GENERAL

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

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 material for wells are:

1. Qperating conditions of wells,
2. Corrosive characteristics of soil and water
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Met hod of installations,

Si ze and depth of wells,

Type of joints, and

External pressures on well casings.

oukw

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
wel s extend. Design of relief wells to be
constructed under structures nust consider | oads
that will be induced into the well pipe due to
structural settlenment. The wells, including screen
and riser pipe, should have a dianeter which will
permt the maxi mum design flow wi thout excessive
head | osses but in no instance should the inside

di aneter be less than 150 nr 6 inches. Based on
design paranmeters it may require the designer to

i nclude a m nimum col | apse strength for the pipe and
wel | screen and a m ni mum cl ear inside diameter
through the fittings and screen to allow the
installation of punps at a |l ater date.

Because of the large variation in design and wal

t hi ckness of the different types of well screen, no
generi c 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.

Informati on 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 shoul d be used to determine the
gradation band of the filter material. To mnimze
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 tines the
correspondi ng size of the nmaterial being drained.

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

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

Requi renents for Underdrains"; and Technica
Menoranda (TM 195-1, dated Oct 1942, "Field and
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Laboratory | nvestigation of Design Criteria for

Drai nage Wl ls", U S. Waterways Experi nment

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

In adapting this specification to any project the
form and phraseol ogy shoul d be changed as necessary
to properly specify the work contenpl ated. Changes
shoul d be made in the original formto the extent
required to adapt the guide specification to | oca
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 i s not

sufficiently devel oped to permt detail ed design of

each well, a section should be added to the

specifications requiring the drilling of a smal

di ameter pilot hole at the |location of each well.
Pil ot hol es should be sanpled and | ogged in

sufficient detail to define the gradation of

pervi ous zones and the dept hs between which screens

shoul d be set. The specifications should require

t hat samples of pervious materials be taken at 750 nm
2.5 foot intervals of depth. Gain-size

di stribution 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.

EE R R R S I R R I R R I R S R R R S R R R S I R I R I R R R R R S R R

1.1 UNI' T PRI CES

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: |If Section 01 20 00 PRI CE AND PAYMENT
PROCEDURES i s 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 20 00.

EE R I R R S R I R I R I R S R R R R R S R I R I R I R R S R S R R R S

1.1.1 Relief Wlls
1.1.1.1 Payment
Paynment will be made for costs associated with relief wells, which price

will constitute full conpensation for construction of relief wells. Wlls
ordered abandoned by the Contracting O ficer before installation of wel

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
[tem No. | ] "Relief Wells". Wells ordered abandoned by the
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Contracting Oficer due to no fault of the Contractor will be paid for at
the full contract unit price for Bid Item No. | ] "Relief Wlls". No
paynment will be made for placement or replacenment of temporary casings or
repair of damage resulting from Contractor operations. No separate
paynment will be made for relief well screen, riser, check valves, gravel
pack, devel opnent, backfill, discharge or outfall pipes. No payment will
be made for any wells that, in the opinion of the Contracting O ficer, are
abandoned due to Contractor fault or neglect.

.1.1.2 Measur ement

Relief wells will be neasured for paynment by the linear neter foot of
conpl eted wel |l between ground surface and 300 nmr 1 foot bel ow the bottom
of the [well screen][tail pipe]. Wells ordered abandoned by the
Contracting Officer, due to no fault of the Contractor, will be neasured
for payment.

.1.1.3 Unit of neasure

Unit of neasure: linear neter foot.

1.2 Pump Tests

.1.2.1 Paynment

Paynment will be made for costs associated with punp test, which price will
constitute full compensation to performa satisfactory punp test as
specified. No paynment will be rmade for punp test not successfully
conpl et ed.

.1.2.2 Measur ement

Punp tests will be measured for paynment for each hour, neasured to the
nearest 15 mnutes, of punmp test successfully perforned as specified in
par agraph PUMP TEST, and as otherw se directed. Testing tine will not
include tine required to place and renpve testing and punp equi prent.
.1.2.3 Unit of neasure

Unit of measure: per hour

. 1.3 Punp Installation/Renoval

.1.3.1 Paynment

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

.1.3.2 Measur enent

Punp installation/removal for punp test will be measured for paynment on
t he base of the applicable contract unit price per relief well punmp tested.

.1.3.3 Unit of neasure

Unit of neasure: each
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1.2 REFERENCES

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

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

t hi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RID) 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 fication when you choose to reconcile
references in the publish print process.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

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

AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME B1. 20

ASME BLl. 20

ASME B31.9

.1 (2013; R 2018) Pipe Threads, General
Pur pose (I nch)

. 2M (2006; R 2011) Pipe Threads, 60 Deg.
CGeneral Purpose (Metric)
(2020) Building Services Piping

ASTM | NTERNATI ONAL (ASTM

ASTM A53/ A53M (2022) Standard Specification for Pipe,

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

ASTM A312/ A312M (2022a) Standard Specification for

Seam ess, Wel ded, and Heavily Col d Wrked
Austenitic Stainless Steel Pipes

ASTM C33/ C33M (2023) Standard Specification for Concrete

Aggr egat es

ASTM C94/ C94M (2023) Standard Specification for

Ready- M xed Concrete

ASTM C136/ C136M (2019) Standard Test Method for Sieve

Anal ysi s of Fine and Coarse Aggregates

ASTM C387/ C387M (2023) Standard Specification for

Packaged, Dry, Combi ned Materials for
Concrete and Hi gh Strength Mortar
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

D75/ D75M (2019) Standard Practice for Sanpling

D297

D412

D1056

D1784

D1785

D2466

D2467

D2564

Ell

Aggr egat es

(2015; R 2019) Rubber Products - Chem ca
Anal ysi s

(2016; R 2021) Standard Test Methods for
Vul cani zed Rubber and Thernopl astic
El astomers - Tension

(2020) Standard Specification for Flexible
Cel lular Materials - Sponge or Expanded
Rubber

(2020) Standard Specification for Rigid

Pol y(Vi nyl Chloride) (PVC) Compounds and
Chl ori nated Pol y(Vinyl Chloride) (CPVQ

Conpounds

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

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

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

(2020) Standard Specification for Sol vent
Cenments for Poly(Vinyl Chloride) (PVQ
Pl astic Piping Systens

(2022) Standard Specification for Wven
Wre Test Sieve Coth and Test Sieves

1.3 SUBM TTALS

EE R R R S R R I R I R I R S R R S R I R S I R I R I R R R R R I R R R

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submtta

items in the text, to reflect only the submttals
required for the project. The CGuide Specification
technical editors have classified those itens that
requi re Governnent approval, due to their conplexity
or criticality, with a "G" GCenerally, other
submttal items can be reviewed by the Contractor's
Quality Control System Only add a “G to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arny projects using the
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1.

1.

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

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

The "S" classification indicates submttals required
as proof of conpliance for sustainability Guiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PROCEDURES.

Choose the first bracketed itemfor Navy and Air
Force projects, or choose the second bracketed item
for Arny projects.

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

Covernment approval is required for submttals with a "G' or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Governnment.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Shop Drawings; ¢, [ 11
SD- 03 Product Data
Well Screen; C[, |
Filter Pack; ¢, [ 11
Cement Grout Mxture Proportion; C[, [__ 11
SD-06 Test Reports
Tests

4 QUALI TY ASSURANCE

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

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

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

The [state statutory and regul atory] | ] requirenents listed herein
forma part of this specification to the extent referenced: | ].

4.1 Shop Draw ngs

Show details of the proposed nmethods for drilling, coupling well screen
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and riser sections together, placenent of centralizers, installing the
wel | screen and riser, and limt(s) of backfilling. Show on the shop
drawi ngs the type of screen and size; [perforation size] [or] [slot size],
shape and pattern; [bottom plug] [tailpipe] material; and installation
detail. Al so show the riser pipe, check valve(s) and well discharge
details on the shop drawings. Any Contractor-proposed substitutes or
alternates in material construction details or nmethods nust be presented
in the shop drawi ngs. No phase of the work will be initiated until al
shop drawi ngs concerning that activity have been approved.

4.2 Dept h of Wel

EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

NOTES: The first bracketed paragraph, Alternate, 1
i s recomended 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 avoided. The depth of the well can
ordinarily be varied in the field to permt the use
of predetermned | ength of screen and riser pipe

wi thout field cutting.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

[ The ength of well screen, length of riser pipe and the well discharge
el evation nmust conformto the [schedul e shown] [el evations established in
the field by the Contracting Officer].] [The depth of wells as indicated
on the drawings is approxi mate. Penetration of [bedrock] [inpervious

| ayer] mght be required. The maxi mumwell depth will not exceed | ]
neters feet. Wenever the depth to [bedrock] [inpervious |layer] is |less
than the maxi mum wel | depth, the bottom el evati on of each well will be as
determ ned by the Contracting Officer after drilling of a pilot boring or
the well boring.]

. 4.3 Wl | Design

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This paragraph shoul d be del eted when well
desi gn data have been determ ned in advance of the
contract. Econom cal well construction cannot be
secured unl ess the design of the wells is

establ i shed in advance of the bidding period.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

From data obtai ned fromexploratory drilling, the Contracting Oficer wll
determ ne the dianeter 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 PRQIECT/ SI TE CONDI Tl ONS

.5.1 Locati on

The exact |ocation of each well, [with respect to the toe of the
enbankment] [or] [with respect to distance fromstructure centerline],
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will be determined in the field by the Contracting Oficer. The tota
nunber of wells and spacings may be nodified by the Contracting O ficer as
t he work proceeds.

1.5.2 Obstructi ons Encounter ed

I f obstructions are encountered in the foundation which, in the opinion of
the Contracting Officer, render it inpracticable to conplete the well to
the directed depth, the Contracting O ficer may adjust the depth.
Alternatively, the Contracting Officer may direct the Contractor to
abandon the well, plug the hole by backfilling with approved material by
an approved procedure, and construct another well at an adjacent site.

PART 2 PRODUCTS
2.1 VELL SCREEN

[ The Contractor may, as an option, furnish and install well screen of any
of the alternate types specified.] [Provide well screen of the type and
di rensions indicated.] Submit the proposed well screen prior to
installation. Mke screen openings that are uniformin size and pattern,
and space approximately equally around the circunference of the pipe.

2.1.1 PVC Pi pe Screen

Provi de pipe, fittings, and screen of the size and types
[specified][shown.] Provide pipe, fittings, and screen conformng to
ASTM D1784, ASTM D1785, ASTM D2466, or ASTM D2467. Ensure all joints in
t he PVC pi pe include couplings and are glued with a sol vent cenent
conform ng to ASTM D2564. Use PVC pipe strength properties that are
equi val ent to PVC 1120 Schedul e [40] [80] unthreaded plastic pipe. [The
wel | screen, pipe, and fittings nust have a m ni mum col | apse strength of
[ 1.1 [The screen, pipe, and fittings nust have a clear inside

di ameter of [ 1.1

2.1.1.1 Coupl i ngs

Provi de [ bonded socket][threaded][certilock] type couplings. Produce
fittings of the same material and equal quality as specified for plastic
pi pe screen. Bond socket type fitting connections of pipe sections with
solvent cement. The determnation of the proportions and preparation of
adhesi ves, the nethod of application, and the procedure used for naking
and curing the connections are the responsibility of the Contractor. The
systemfor naking joints at the relief well site nust provide a curing
peri od adequate to develop the ultimate strength of the solvent cement.
Sel f-tappi ng screws or other devices for holding pipe in the couplings
during the setting period may be utilized as long as the screws do not
penetrate the inside of the pipe. Do not stress a newy-nade joint in the
casing, nor lower it into the relief well, nor subnerge it in water prior
to conplete curing of the solvent cenent adhesive.

2.1.1.2 Perforations

The PVC well screen nmust be [mill 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 Well Equiprment, Inc., Pensacola, FL, tel ephone (904)
453-3131]. Provide all well screen with snmooth, sharp-edged openi ngs free
of burns, chipped edges, or broken areas on the interior and exterior
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surfaces of the pipe. [The | ] mr inch dianeter well screen nust have

a nunber | ] slot, [0.0 ] mr inch open slot.] [The length of the

sl ots neasured on the inside of the pipe must be | ] mr inches.]
Provide a total open area of no less than | ] square millimeters inches
per linear meter foot of | ] mr inch dianeter well screen

Distribute the slots or groups of slots in a uniformpattern around the
peri phery of the pipe and orient with the Iength of the slot, [parallel
to,] [nornmal to,] [or] [diagonal with] the axis of the pipe.

1.2 Fi ber gl ass Pi pe Screen

Manuf acture fiberglass pipe screen and fittings fromthernosetti ng epoxy
resins and glass fiber by either a centrifugal casting process or by a
filament wi nding process. Use glass fiber consisting of continuous
filament, electrical glass with a finish conpatible with epoxy resins.

| mpregnat e each glass fiber or filament be thoroughly with epoxy resin
Use resins that are diglycidyl ether of bisphenoa A or cycloaliphatic

di epoxi des, or blends of the two. Provide curing agents for these resins
consi sting of aronmatic diani nes, polycarboxylic acid anhydrides and
eutectics therefrom Cure the resin systemat a tenperature over 150
degrees C 300 degrees F for a m nimum of one hour. Ensure fiberglass pipe
wal I thickness, strength and durability requirenents are equivalent to

[ ][t he Fi bergl ass/ Epoxy pi pe produced by Fi bergl ass Resources

Cor poration of Farm ngdal e, New York or Burgess Wll| Conpany, Inc.

M nden, Nebraska, tel ephone (308) 832-1642]. Ensure all fiberglass pipe
and fittings are round and straight, of uniformaquality and wor kmanship
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 must be smooth and uniform

| mpregnate the glass fiber with resin such that when the pipe is cut or
slotted, no fraying or |ooseness of glass fiber occurs. [The well screen
pi pe, and fittings nust have a m ni mum col | apse strength of [ 1.1

[ The screen, pipe, and fittings must have a clear inside dianeter of

[ 1.1
.1.2.1 Coupl i ngs

Provi de socket threaded or nechani cal key-type couplings for fiberglass
pi pe sections. Manufacture couplings of the sane materials used for the
fiberglass pipe specified herein and may be either cast integrally with

t he pipe sections or as separate conponents for attachment to the pipe in
the manufacturers plant. Proof test every coupling attached to the pipe
section as a separate conponent in the manufacturer's plant with a tensile
| oad of 9 kN 2000 I bs. Provide key-type couplings consisting of nale and
femal e hal ves designed for joining and | ocking together by neans of a key
strip inserted in grooves in the coupling halves. Ensure the m nimum wal
t hi ckness remi ning at any grooved section is no |less than the m ni mum

t hi ckness specified for pipe. Provide key strips and | ocking strips
consisting of fiberglass, plastic or other non-corrosive naterial capable
of withstandi ng shearing and bearing stresses equivalent to the design

|l oad for the coupling. Bond socket type fitting connections of the pipe
sections with epoxy adhesive. Provide epoxy materials and bondi ng agents
as reconmended by the pipe manufacturer. The determ nation of the
proportions and preparati on of adhesives, the nethod of application, and
t he procedures used for the making and curing of the joints are the
responsibility of the Contractor. Use pot life, initial setting tine and
external heating requirenments for curing of the adhesive which are
suitable for the procedure and climatic and other conditions and vary as
required to suit changes in climatic and other conditions. The systemfor
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making joints at the relief well site nmust provide a curing period
adequate to develop the ultinate strength of the adhesive. Self-tapping
screws or other devices for hol ding adhesive-joined pipe in the couplings
during the curing period nay be utilized. Do not |ower a new y-nade joint
in the casing pipe into the relief well, nor submerge it in water prior to
conpl ete curing of the adhesive.

.1.2.2 Per forati ons

Al fiberglass well screen must be [mll slot][continuous wire w apped rod
base]. Provide all relief well screen with snmooth, sharp-edged openi ngs
free of burrs, chipped edges, or broken areas on the interior and exterior
surfaces of the pipe. [The | ] mr inch dianeter well screen nust have
a nunber | ] slot, [0.0__] nminch open slot.] [The length of the
slots neasured on the inside of the pipe must be | ] mr inches.]
Provide a total open area no less than [ ] square mllimeters inches
per linear meter foot of | ] mr inch dianeter well screen. Distribute

the slots or groups of slots in a uniformpattern around the periphery of
the pipe and orient with the length of the slot [parallel to,] [nornal
to,] [or] [diagonal with] the axis of the pipe.

.1.3 Steel Pipe Screen

EE R R R S I R I R I R I R S R R R R S R R I R R R R R S R R O

NOTE: Metal pipes, plugs, screen and joints for
nost installations may require a coating to protect
the netal from corrosive 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 anal ysis 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.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Provi de steel well screen consisting of perforated or slotted sections of
steel pipe conforning to the requirenments of ASTM A53/ A53V, Type | ],
Cass | ]. [Provide well screen, pipe, and fittings with a m ni num
col l apse strength of | 1.1 [Provide screen, pipe, and fittings with a
clear inside dianmeter of [ 1.1

.1.3.1 Coupl i ngs

Provi de wel ded joints or threaded couplings for steel pipe screen.
Perform wel ding in accordance with requirenents in ASME B31.9. Provide
couplings neeting the material requirenents specified for steel pipe
screen, except omt perforations. Thread all threaded pipe and fittings
in accordance with ASVE B1.20. 2VASMVE B1.20.1. All threaded pipe sections
may be field connected. G ve couplings the sane protection agai nst
corrosion as specified for the well screen pipe. Recoat areas of
protective coatings that are danaged whil e maki ng coupli ngs.
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2.1.3.2 Per forati ons

Provide all steel pipe to be used as relief well screen with perforations
consi sting of either machine-cut slots; drilled or punched openings.
Provide slots with a width of | ] mrinch with a tol erance of plus or
m nus | ] my inch. The length of the slots measured on the inside of
t he pi pe nust be [ ] mr inches with a tolerance of plus or mnus

[ ] mrinch. Provide a total open area no less than | ] square
mllineters inches per |linear nmeter foot of [ ] mr inch dianeter
relief well for slotted openings. Distribute the slots or groups of slots
in a uniformpattern around the periphery of the pipe and orient with the
length of the slot [parallel to,] [normal to,] [or] [diagonal with] the

axis of the pipe. Drill or punch openings | ] my inch in dianeter and
provide a total open area no | ess than [ ] square millineters inches
per linear meter foot of | ] mr inch dianeter well screen. Space the

pattern of the openings be uniformy around the periphery of the pipe.
2.1.4 Stainless Steel Well Screen

Fabricate well screen and fittings entirely from stainl ess stee
conform ng to ASTM A312/ A312lN, Type 304, 304-L, 316 or 316-L. Provide
stainless stell well screen with a keystone w re-w apped continuous sl ot
strainer equivalent to | ] [that manufactured by [Howard Smith Screen
Conpany, Houston, TX, telephone (713) 869-5771] [Johnson Screens, St

Paul , MN 55164, tel ephone (612) 636-3900]]. [The well screen, pipe, and
fittings nust have a mni mum col | apse strength of | 1.1 [The screen
pi pe, and fittings rmust have a clear inside diameter of | 1.1

2.1.4.1 Coupl i ngs

Provi de couplings for the stainless steel well screen consisting of the
sanme material as the well screen and thread, flange, and/or fit with a
wel ding ring. Ensure couplings conformin design to the couplings
recommended by the manufacturer of the well screen.

2.1.4.2 Per forati ons

Provide [ ] mr inch dianeter well screen with a nunber [ ] slot,
[0.0 ] mr inch open slot. Provide a total opening of no | ess than
[ ] square mllineters inches per neter foot of | ] mr inch

di ameter well screen.
2.1.5 Tai |l pipe for Well Screen

Make the tail pipe for each well screen of the same material and at | east
the sane nmini mumthickness as the riser pipe and include a bottom pl ug.
Provide tail pipes that are a mninumof [1] [ ] m[3] [ ] feet in
I ength and fasten to the bottom of the screen in an approved manner.

2.2 Rl SER PI PE

Provide relief well riser pipe material and nethod of manufacture
conforming to the requirenents specified in paragraph WELL SCREEN, except
omt the screen perforations or opening. Provide relief well riser pipe
di anmeter and di scharge details as shown. Provide couplings to the wel
screen and between riser pipe sections as specified in paragraph COUPLI NG
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2.

2.

3 FI LTER PACK

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

pl aced. Provide material for the filter pack around the riser pipes and
screens consisting of [washed gravel] [washed sand] [dry processed sand]
conposed of hard, tough, and durable particles free from adherent

coating. Do not use crushed stone for the filter pack. Do not use filter
pack naterial that contains detrinmental quantities of organic matter nor
soft, friable, thin, or elongated particles in accordance with the quality
requi renents in ASTM C33/C33l, Table 1 and Table 3, Class 5S, and in

ASTM E11, Table 1. Ensure filter pack neets the foll ow ng gradation

requi renents:

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

G P

G P

4 CHECK VALVES

EE R I R R S I R R R I R I R S R R R R O S I R I R I R I R R R R S R R O

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 followi ng requirenments 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
[imted.

EE R I R R S I R R R I R I R S R R R I R S R I R I R R R R R S R R R

a. [Provide a one piece reinforced all rubber (neoprene) check valve with
an integral elastomer flange simlar and equal to the Red Val ve Series
[35] ], Size [150]] ] my [6] [ ] inch, manufactured by Red
Val ve Conpany, Inc., 700 North Bell Ave., Pittsburgh, PA 15106,

t el ephone (412) 279-0044. Design the check valve to withstand a
maxi mum back pressure of [100]] ] kPa [15]] ] psi. Provide
stai nl ess steel backup ring for the check valve. Use stainless stee
bolts, washers, and nuts to fasten the valves onto the flanged end of
the pipes. Install the check valve with the flared end duck bill in a
vertical position.]

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

c. Provide silicone sponge rubber that neets the follow ng specifications:
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PHYSI CAL TEST TEST VALUE ASTM TEST METHOD
SOFT MEDI UM

Conpr essi on 15 to 50 kPa2 to 7 |40 to 100 kPab6 to ASTM D1056

Defl ection psi 14 ps

(conpressed 25

percent at room

t enper at ure)

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

El ongation at break |75 percent (min) 100 percent (mn) ASTM D412

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

(Conpressed 50

percent for 22

hours at 100 C212 F

Density 0.33 g per cubic cm|0.47 g per cubic cm |ASTM D297
0.012 pci (mn) 0.017 pci (mn) Hydrostatic

Met hod

d. Performworkmanshi p and netal work fabrication of check valves in
accordance with the details shown. Install check valves accurately
vertically and adjust to the required el evation

.5  CONCRETE

Provi de concrete conforming to [the requirenments specified in Section [
03 30 53 M SCELLANEQUS CAST- | N- PLACE CONCRETE] [ 11 [ ASTM C94/ C94,
Option A, with a [19]] ] mm[3/4]] ] inch Nom nal Maxi mum Size of
Aggregate, a maxi mum slunp of 125 nm 5 inches, air content of [5] [ ]
percent, and a conpressive strength of [17.2]] ] MPa [2500] ] ps

] [packaged normal weight concrete conformng to ASTM C387/ C387M] .

PART 3 EXECUTI ON

3.

3

1 DRI LLI NG

Wells may be drilled by the reverse rotary circul ati on nethod or ot her
nmet hod approved, which will insure proper placenent of the well screen
riser pipe, and filter pack. Methods which involve radical displacenent
of the formation, or which may reduce the yield of the well, will not be

permtted. Dispose of excavated material as directed.

1.1 Reverse Circul ati on Met hod

EE R I R R S R I R I R I R S R R R R R S R I R I R I R R S R S R R R S

NOTE: \Where the Contracting O ficer approved use of
drilling fluid, it will be a suspension of fine

grai ned soil or comrercial product of a recognized
manuf acturer, having the characteristic of being
readily renovable fromthe filter pack and the walls
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of the foundation by devel opnent as specified in
par agr aph DEVELOPNMENT

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

If the reverse circulation nmethod is used for drilling wells, renove al
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 opnment
operations, place a tenporary casing simlar to that specified in

par agr aph TEMPORARY CASI NG Ensure the dianeter of the hole permits the
pl acenent of the mnimumthickness of filter pack as specified in

par agraph FILTER PACK PLACEMENT. Provide drilling fluid that is a
suspensi on of fine grained soil or a comercial product of a recognized
manuf acturer, approved by the Contracting Oficer, and has the
characteristic of being readily renovable fromthe filter pack and the
wal I s of the formation by devel opment as specified in paragraph
DEVELOPMENT. The use of bentonite will not be permtted.

1.2 Tenporary Casi ng

Make tenporary well casing of either iron or steel of sufficient Iength to
case to the bottomof all borings 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 provi de adequate support
to the sides of the hole. Wen 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 m 3 feet below the top of the filter
pack. Provide tenmporary casing, with an inside dianmeter of no I ess than

[ ] minches, a sufficient thickness to retain its shape and nmintain
a true section throughout its depth, and may be in sections of any
conveni ent length. Ensure the tenporary casing pernmts its renoval

wi t hout disturbing the filter pack, riser, or well screen. Set tenporary
casing such that no cavity will be created outside of it at any point
along its length. |In the event the tenporary casing should becone unduly
di storted 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 Assenbl y

Ensure all riser pipe and screen is in good condition before installation
and all couplings and other accessory parts are securely fastened in

pl ace. Arrange successive |lengths of pipe to provide accurate placenent
of the screen sections in the bore hole. [Provide riser-pipe with an
approved cap and a flanged top section. Set the top at the elevation as
directed or shown.] Attach centralizers 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

Join sections of relief well pipe together as specified in paragraph
COUPLI NGS. Design and construct joints to have the 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
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support the stemat the |ower end by any approved neans that will assure
that the joints do not open while being |owered into place in the well.

.2.3 Install ati on

Pl ace the assenbl ed riser pipe and screen in the bore hole in such nanner
as to avoid jarring inpacts and to insure that the assenbly is centered
and not damaged or disconnected. The screen should be suspended in the
hol e and not resting on the bottomof the hole. After the screen and

ri ser pi pe have been placed, construct a filter pack around the screen
section as specified in paragraph FILTER PACK PLACEMENT and devel op the
wel | as specified in paragraph DEVELOPMENT. Hold the top of the riser
pi pe at the designated el evation during placenment of the filter pack

.2.4 Check for Plunmbness and Al i gnment

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTES: Al ignnent and plunbness tests are perforned
to determine if a punp will be able to be installed
into the well at the end of devel opment so that a
punp test can be perforned. The variation of the
pl unmbness should not vary nore than two-thirds of
the inside dianeter of the well in 30 m 100 feet.

Sel ect appropriate alternate paragraph

EE R R R S I R R I R R I R S R R R I R S I R R I R R R S R R R R

Each well nust be sufficiently straight and plunb, such that a cylinder
[3][6]1[10][15] m [10][20][40] feet in length and with an outside dianeter
13 mr 1/2 inch smaller than the inside dianmeter of the well nay be | owered
for the full depth of the well and wi thdrawn wi thout bindi ng agai nst the
sides of the well. Furnish the dumy cylinder and performthe alignment
check and pl unmbness check in the presence of the Contracting Officer. A
variation of [150]] ] my [6][ ] inches per 30 m 100 feet of depth
will be pernmitted in the plunbness of well froma plunb line at the top of
the well; however, this will not relieve the Contractor of the

responsi bility of naintaining adequate cl earance for installation of the
surgi ng and punpi ng equi pnent required for testing and punping the wells.
Perform at | east one plunbness check and alignment check on each well
after placenment of the filter pack. Additional tests nay be made during

t he performance of the work at the option of the Contractor.]

Construct the well and set all casing round, plunb, and true. Performthe
following tests after the installation of the well but prior to
backfilling, and before its acceptance. Additional tests may be nade
during the performance of the work at the option of the Contractor.

Shoul d the Contractor fail to correct, at no additional cost to the
CGovernnent, any faulty alignnent or plunbness disclosed as a result of
these tests, the Contracting Officer may refuse to accept the well. If in
t he judgenent of the Contracting Oficer the Contractor has exercised al
possi ble care in constructing the well and the defect is due to

ci rcunmst ances beyond the Contractor's control or if the utility of the

conpleted well is not materially affected or if the cost of necessary
renmedi al measures will be excessive, the requirenments for plunbness may be
wai ved. In no event will the provisions with respect to alignment be

wai ved. ]
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3.2.4.1 Pl unbness

Test plunbness by use of a plunb line. Ensure the plumet is a short
cylinder with an outside dianeter approximately 6 mr 1/4 inch smaller than
the inside of the well and/or tenporary casing. Suspend it froma smal
diameter wire rope and with the point of suspension in the exact center of
the plummet. Ensure the plummet is sufficiently heavy to stretch the wire
rope taut. Pass the wire rope over a gui de sheave which is positioned at
least 3 m 10 feet above the top of the well and adjusted horizontally so
that the plumret hangs in the center of the well. Measure displacenent of
the wire rope during the plunbness check by means of a transparent plastic
sheet on which a nunber of concentric circles are scribed or drawn, and
which is centered on the top of the well. Mark the exact center of these
circles, and then cut a slot, slightly larger than the plunmb |line and
extending fromthis center to the edge, in the plastic sheet. As the
plumret is | owered, any out-of-plunb condition of the well will be
indicated by the wire rope tending to drift away fromthe center, and
rotate the plastic sheet until the slot is oriented in the direction of
this drift, while at all tines nmaintaining the center of the concentric

circles coincident with the center of the well. Measure of the amount of
drift along the edge of the slot for each increment by which the pl umet
is lowered into the well. Determine drift at any depth by nmultiplying the

nmeasured plunmb |ine displacenent by the total |length of the plunb Iine and
dividing the result by the fixed di stance between the guide sheave and the
top of the well. |If desired, alignnent nay be cal culated fromthe

pl unbness data in lieu of the alignment check described in paragraph

ALI GNVENT.  Shoul d the well vary fromthe vertical in excess of

[150] [ ] my [6][ ] inches per 30 nm 100 feet of depth, correct the
pl unmbness of the well by the Contractor at no additional cost to the

Gover nnent .

3.2.4.2 Al i gnnent

Test the alignnent by lowering into the well a section of cylinder
[3]1[6]1[210][15] m [10][20][40] feet long or a dunmy of the sane |ength.

The outside dianeter of cylinder nmust be no nore than 13 mr 1/ 2 inch
snal l er than the inside dianeter of the well. Should the cylinder fail to
nove freely throughout the length of the well, correctthe alignnment of the
wel | at no additional expense to the Government.

3.3 FI LTER PACK PLACEMENT

After the well screen and riser pipe have been installed, place the filter

pack naterial by trem e, when using a well graded material, in an approved
manner such that segregation will not occur. When using a uniform graded
filter material, the material nmay be poured around the well screen at a
rate that will prevent bridging of the material. The material should be

pl aced around all sides of the screen to assure that the screen i s not
pushed agai nst the side of the bore hole causing the screen to cone in
contact with foundation material or prevent the proper thickness of filter
from bei ng placed uniformy around the screen. Provide filter pack with a
m ni mum t hi ckness of [ ] mr inches between the outside of the well
screen and the natural formation. Place the filter pack at a constant
rate fromthe start of placenent until it has reached the el evation
[shown], [directed] [a m nimum of 600 mr 2 feet above the top of the wel
screen]. If a treme is required, use a double string of trenie pipe.

Pl ace the pipes on opposite sides of the screen and/or casing, that is,
180 degrees apart, and guide in such a manner that they will remain in
this position throughout the placing process. Set the treme pipes in
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place, fill conpletely with filter pack prior to being lifted off the
bottom of the hole. Keep filter pack in the trem e pipe a mninmum of 300
nmr 1 foot above the water surface in the well throughout the placing
process. Do not allow the gradation of the filter pack to fall outside of
t he range specified in paragraph FILTER PACK

.4 DEVELOPMENT

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

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

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Fol I owi ng pl acenent of filter pack materials, develop the relief well by
jetting, surging, intermttent punping, or other approved nethods as my
be necessary to give the maxi mumyield of water per 300 mr foot of

drawdown. At the tine of devel opnent of any relief well, ensure the well
is free of drawmdown or surcharge effects due to punp testing, devel opi ng
or drilling at another location. The Contractor is responsible for

mai ntaining at the relief well the needed access and work area and
clearance in the relief well necessary to acconplish devel opnent.

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. Conduct devel opnent to achieve a stable well of
maxi mum ef fi ci ency and continue until a satisfactory sand test, as
specified in paragraph SAND TEST, is obtained. As devel opnent proceeds,
add filter pack material to the annular space around the screen to
maintain the top elevation of the filter pack to the specified elevation
Provi de an open tube or other approved neans for accurately determn ning
the water level in the well under all conditions. |If, at any tine during
t he devel opnent process it becones apparent in the opinion of the
Contracting O ficer that the well may be damaged, term nate devel opnent
operations inmediately. The Contracting Oficer nay require a change in
nethod i f the nethod sel ected does not acconplish the desired results.
The Contracting O ficer nmay order that wells which continue to produce
excessi ve amounts of fines after devel opment for 6 hours be abandoned,

pl ugged, and backfilled, and may require the Contractor to construct new
wel I s nearby. Renpve all materials pulled into the well by the

devel opnent process prior to perform ng 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 nmr 2 feet apart. Construct the jetting too
of high-strength material and conservatively design and proportion so that
it will withstand high pressures. Provide jetting tool with [two
[71[8]1[210] mmr [3/16] [1/4][3/8] inch dianeter hydraulically bal anced
nozzl es spaced 180 degrees] [four [7][8][10] mr [3/16][1/4][3/8] inch

di amet er hol es spaced 90 degrees] apart and which exerts the jetting force
hori zontally through the screen slots. Construct the rings such that the
tips of the jets are within 13 mm 1/2 inch fromthe inner surface of the
wel | screen. Use punmp in conjunction with the jetting tool which is
capabl e of providing [pressures up to [1700] | ] kPa [250][ ] psi.]
[a Mnimumjetting fluid exit velocity of 45 nmeters per second 150 feet

per second.] Prior to comencing jetting, and foll owi ng each jetting
cycle, renove all sand and/or other materials frominside the screen.
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Start the jetting process at the bottom of the screen and rotate 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][ ] my [6] [ ] inches. Punp
all wells, nmore than 100 nr 4 inches in dianeter, during the jetting cycle
to renmove inconming sand and other material. Punmp at a rate no |ess than
115 percent of the rate at which fluid is introduced through the jetting
tool. This will allowa flow of material into the well as it is being

devel oped. Use water that is free of sand for devel opnent. The
contracting officer may require other neans of devel oping the well such as
intermttent punping nethod, variation of the intermttent punping nethod,
or surge block if it appears that the devel opment of the well is not
produci ng the desired results.

4.2 Interm ttent Punping

Perform by punping the well at a capacity sufficient to produce a rapid
drawdown of approximately [ ] m feet stopping the punp (backfl ow

t hrough punp will not be permitted) to permt 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.
Use a deep well turbine punp, or electric submersible pump with check

val ve, with any attachnment necessary to acconplish rapid starting and
stopping for intermttent punping. Set the intake at |least 3 m 10 feet
bel ow t he nmaxi mum expected drawdown in the well. Prior to commenci ng
intermttent punping, and periodically during devel opnment by this method,
renove all sand and/or other materials frominside the screen. The anount
of drawdown nmay be decreased if, in the opinion of the Contracting
Oficer, the efficiency of the well might otherw se be inpaired.

. 4.3 Sur gi ng

Use a circular block which is approximately 25 mr 1 inch smaller in
di aneter than the inside diameter of the relief well and is constructed of

a material which will not danage the screen if the bl ock cones in contact
with the screen, and a bailer or punp to renove nmaterials drawn into the
well. Continue surging for a period of approxinmately one hour or until

little or no additional material fromthe foundation or filter pack can be
pul | ed through the screen. Myve the surge block by a steady notion up and
down the full length of the well screen. Prior to comencing surging, and
peri odi cally during devel opnent by this nethod, renove all sand and/or
other materials frominside the screen. Renove all materials pulled into
the well by the surging process.

.5 BACKFI LLI NG

[After the well has been devel oped, additional filter pack shoul d be added
if necessary to neet the requirenents of paragraph FILTER PACK PLACEMENT.

Then backfill the annul ar space above the filter pack first by placing a
300 mr 12 inch mnimum |l 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. Place the concrete backfill to a depth
at least equal to the existing inmpervious blanket, but in no case |ess
than | ] mfeet.] [For PVCriser pipe, after the well has been

devel oped, additional filter pack should be added if necessary for it t
neet the requirements of paragraph FILTER PACK PLACEMENT. Then backfi

t he remai ni ng annul ar space above the filter pack first by placing a 30
12 inch mnimum |l ayer of concrete sand on the filter pack and then

0
I
0
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3.

filling the renai nder of the space up to the [finished ground surface]
[well pit] with bentonite.] Wthdraw the tenporary casing, if used, in
increnents as the backfill is placed. Fill with inpervious material, to
original grade, all pits such as those incidental to the reverse rotary
circulation nethod of drilling.

.6 PLUGG NG OF ABANDONED VELLS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: State regulatory requirenents along with
appl i cabl e paragraphs to direct Contractor on how a
well is to be abandoned. |If there are no code
requi renents the foll owi ng shoul d be used.

EE R R R S I R I R I R I R S R R R R O S R R S R R R R R R R R

[ The Contractor has the option of attenpting to renmpve the well screen

If the well screen can be renmoved, grout the bore hole starting fromthe
bottom of the hole to within 1 nm 3 feet of ground surface. Start grouting
at the elevation of the bottomof the tailpipe of the well. If the well
screen could not be renpbved or broke off during the renpoval attenpt, the
Contractor is still responsible for grouting the well fromthe bottom of
the tailpipe to within 1 m 3 feet of ground surface. Either of the above
abandonnent procedures may require the Contractor to redrill the hole so
that the bore hole can be grouted.][Gout the well fromthe bottom of the
tailpipe to within 1 m 3 feet of ground surface. After the grout has
setup, cut off the riser pipe 1 nmn 3 feet below ground. Then backfill the
hole.] Submit the cenment grout m xture proportion to be used for approval.

.7  TESTS
Submit 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 Punmp Test

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

NOTE: A six-hour continuous test is ordinarily
adequate to determine that a well is performng
properly. It is recommended that the specified
draw down (or discharge) during a routine test be
approxinately 1.5 tines the estimted head (or

di scharge) for which the systemis designed. In
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.

EE R I R R S R I R I R I R S R R R R R S R I R I R I R R S R S R R R S

Upon conpl etion but before acceptance, subject each well to a punmp test of
which a sand test will forma part. Provide a [deep well turbine] punp,
capabl e of producing the specified drawdowns over periods of tinme
sufficient to satisfactorily performthe punp test specified herein. Set
the intake 3 m 10 feet bel ow the maxi num expected drawdown in the well.
The amount of sand shoul d be neasured after each test. Provide punp
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 deternining the water
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level in the well. Furnish and install an orifice meter of approved

desi gn or other approved equi pnent for the purpose of neasuring the

di scharge fromthe well during the punping test. Furnish, install, or
construct the necessary pipe discharge |line, troughs, or ditches necessary
to di spose of the pumping test discharge a sufficient distance fromthe
work area to prevent damage. The tests will be conducted under the
direction of the Contracting Oficer and may be nade as soon as each wel
is conpleted [and adj acent CGovernnent installed piezoneter tubes are
operational]. Test data will be recorded by Governnent personnel. Test
each well by punping continuously for a mnimumof [6] [ ] hours.
Prior to starting the punp test, renove all material fromthe bottom of
the well. Punmp at a rate [of | ] L/s gpn][sufficient to produce
approxi nately | ] mfeet of drawdown]. |If the test is interrupted
other than by order of the Contracting Oficer, prior to the conpletion of
the specified period of continuous operation, re-run the test. In
addition to the required punping test, the Contracting O ficer may direct
the Contractor to performadditional punp tests. Ensure such additiona
testing conforns in general to the requirenments specified herein except
that the duration of the tests and the approxi mate draw down will be
determ ned by the Contracting Officer. In the event that sand or other
material collects in the well as a result of the punp test, take accurate
nmeasurenents as to the quantity of material in the well and renove al
such material. Upon conpletion of the punp test, renove all equipnent,

di scharge lines, electrical lines, lunber, and debris, and backfill any
excavated areas with inpervious materi al

.7.2 Sand Test

As part of each punp test or at the end of each internittent punping,
determ ne the anount of sand (filter pack and/or foundation material) a
well is producing. Prior to starting the sand test, renove all nateria
fromthe bottomof the tailpipe. Test each well by punmping at a rate [of
[ ] L/sgpn] [sufficient to produce approximately [ ] mfeet of
drawdown]. After the punp is at the desired punping rate, divert the
flow fromthe discharge [into a container that will collect all the sand
being carried by the water][through a Rossum Sand Tester]. Devel opnent of
the well is satisfactory if the ampunt 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 conpletion of the test, determ ne the amount of sand in the
tailpipe 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. Sanple and test the particle size distribution of the filter
pack in accordance with ASTM C136/ C136v and ASTM D75/ D75N. [Prior to
delivery to the project site, at |east two sanples of naterial should be
collected and tested for every 700 netric tons 750 tons (2000 I b) produced
under this contract.] [Wthin 48 hours before being placed in the relief
wel |l to be back-filled, sanple the filter pack fromthe materi al
stockpiled at the project site. Performat |east one particle size
distribution test on the filter pack for [each well] [every | ]
wells].] Performa punp test in accordance with technical provisions
herei n specified.

.7.4 Reports

Include in the reports for each relief well, logs of the boring,
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el evations of the well screen, top of riser pipe, bottomof the tail pipe,
filter pack gradation, quantity of filter pack added during devel opnent,
punp test, sand test, and report of backfilling. Ensure the elevation of
changes between materials on these logs are to the nearest 30 mr 0.1 foot.
Include the filter pack particle size distribution test data and notes

concerning installation and devel opnent of the relief well in the |og of
backfill material. 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

adj acent wells, and in nearby piezoneters in the test log. Submit the
relief well log and the punp test log to the Contracting O ficer as part

of the weekly quality control report specified in Section 01 45 00 QUALITY
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 REQUI REMENTS.

-- End of Section --
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