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cas~ngs , wel l s c reens, filter ~acks . and annular seals or backfill s .

Fi gure 3-1 is a drawing of a typical g~ound-water monitor ing well . The

following sect ions describe va r ious acceptable material s the ownerl

operator should have us ed in constructing the wel l as de pic t ed i n

Fi gure 3-1 .

3 .2 . 1 ~e l l Casings and We ll Sc reen

A variety o f cons t ructi on mater ials ha ve been used for the casings

and well screens, including v i rgi n f ~ ~o roca rbon resins (i.e ., fl uor i nated

ethyl ene propylene (FEP) . po lytetrafluo~oethylene (PIFE ). Teflon~ ).

stainless steel (30 4. 316. o~ 2205). ca s t iron. ga lvanized stee l.

polyvinyl chloride (PVC ). po l yet hyl ene . epoxy biphenol . and po l ypropyl ene.

Many of these mate r i a l s , ho wever, ~ay a ff ec t t he qual ity of g round- water

samples ar.d may not have the long - t e rm s t ruc t ural =haracteristics required

of RCRA ~nitoring wells . For example. s t ee l c as i ng deteriorates in

co rros ive env ironments ; PVC deterio rates when in contact wi th ketones .

esters . and aromatic hydroca rbons : polyethylene deter iorates i n contact

~ith aromat ic and halogenated hydroca rbons; and pol}~ropylene deter iorates

i n co ntact with oxidizing acids, a l iphatic hydroca rbo ns. a nd aromatic

hydrocarbons. :n addition . steel . PVC . polye thylene . a nd pol ypropylene

may adsorb and leach constituents t hat may affec t t he quality of

g round-water s ampl es.

The selection of well casing and sc reen materials s hould have been

made with due cons i de ra tio n t o geochem i s t ~y , ant icipated l ife time o f the

monitoring program ~ well depth , chemi c a l parameters to be monitored and

othe r s i t e - s pec i f i c f actors. Fluorocarbon ~es ins or stainl ess steel

s houl d be specified f or use i~ t he saturated zone when volatile organics

are t o be de termined. or may be t es t ed . dur1ng a 30-year period. In such

cas es, and whe re high corrosion potential exists or IS an ticipated,

fluoroc a rbon res ins a re preferable t o stainless steel . An example of a

sta i nles s stee l monitor ing wel l i s prov ided i n Figure 3-2 . Nat iona l

San~tation Fou~dation (NSF) o r ASTM- a ppro ve d polyviny~chloride ( PVC ) we l l

cas l~g and screens may be approp r ia~e if or.ly t race me t a ls o r non vo la t il e
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organ l cs a re t he contaminants anticipated . AS research demonstra tes the

appropriateness of other ma t e r i als for screens or casing in the saturated

or vadose zones. they may be ut ilized on a site-specific basis .

Stainless s t ee l. fluorocarbon resins. or PVC are appropr iate cas ing

materials in the unsaturated zone .

Figure 3-3 illustrates the concept of a composite well. ~any

combinations of materials may be employed in a manne r consistent wi th

this gu idance. One combination t hat shou ld be avoided i s the us e of

dissimi lar meta ls. such as stainless steel and galvanized steel. without

an electrically isolating (die lectric) bushing . If such dissimilar

metals are in direct contact i n the soil . a potential difference i s

created and l eads to accelerated corrosion of the galvanized steel ( i n

this examp le ). More generica lly. in t he Gal vanic ser ies the l es s nobl e

met al be come s the anode to the mo re noble metal and is corroded a t an

acce lerated rate. In well construction , this acceleration in corrosion

at the point of connection will lead to failure of the construct ion

materials and loss of a RCRA moni toring wel l . Theoretically. a potentia l

difference is created in one type of metal penet ra ting heterogeneous

strata. but the difference i n potentials would no t be as great . :n

conclusion. a dielectric coupling should be used fo r connecting

dissimilar metals in either the s aturated or vadose zone .

There a re t wo reasons why o'me r s /ope r a tors should have sel ected

appropriate we ll screen and cas i ng materials:

• Long t erm structural integri t y. i .e . . 30 or more years. i s
essent ial to the collection of unbi a s ed ground-wate r s ampl e s ov e r
the active l i f e of the facility and post-closure period.

• Owner/operators of fac ilities whos e Part B or post-clos ure per
mit application has beer. cal led are required unde , 270 .14( c) (4 )
to analyze any plume(s ) for Append ix VIII const itue nts (s ee the
RCRA Ground-water Monitoring Compliance Orde r Guide . Augus t
1985). The remainde r of f aci li t i es must monitor for Appendox VII
cons t i t uents . we l l cons t r uct i on materials s hould not bias t he
co l l ec t i on and ana l ysi s of : ow concentrati ons of hazardous
cons t ituents by ~eact ing with the g round- wa t e r samples .
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Plast ic pipe sections must be flush threaded or have the ab i l ity to

be connec ted by another mechan ica l method t ha t does not int roduce

contaminant s s uch as glue or sol vents into t he well . Al so, monitori ng

wells must be structurally sound in o rde r to wi t hst and vigorous well

development procedur es . Well casings and screens s houl d be s t eam clean ed

prior to emplacement to ensure that a l l oils, greases, and waxes have been

removed . Because of the sof t ness of ca sir.gs and screens made of

f l uo roca r bon res ins, these mate r ials should be detergent-washed , not

steam- c l eaned , prior to installation.

The owne r/opera t o r shoul d normally use wel l cas i ng wi t h e i t her a

two-inch or f our-inch inside diameter. Larger ca s i ng diameters, however ,

may be neces sary whe r e dedi cat ed purging or sampling equi pment is us ed or

where the well i s sc reened in a deep fo rma t i on.

The i ns t allation of a s ump (samp l ing cup devi ce ) a t t he bottom of

a moni tor ing wel l (Figure 3-1) i s recommended. The sump will aid i n

col l ecti ng fine -grain sediment s and resul t in prolonging the opera t ing

life of the screen . An extra benef i t of us ing a s ump i s i t s ab i l i t y to

capt ur e intermittent dens e- pha s e contami na nts fo r ana l ys is . In zones

compos ed of fine-grained mate r ial (clays and s i l t s ) where turbidity may be

probl emat ic, the decision f low chart (Figure 3-4) for turbid ground-wa t er

samples should be consulted to evalua t e wel l construc t ion and development.

3 .2 .2 Monitoring Well Filter Pack and Annular Sea lant

The mat erials used t o cons truct the f i l t e r pack should be chemica l l y

inert (e.g. , c lean quart z sand, si l ica, or glass beads ) , wel l rounded, and

0i mens i ona l l y s t abl e (see Sect ion 3 .3 fo r more de t a i l on well i~take

de sign). Fab ri c : ilters shoul d not be us ed as filter pack materials .

Natural gra ve l packs are acceptable , prov i ded that the o~~er/operator

conducts a sieve ana l ysis t o establish the appropr ia t e wel l s c reen s lot

si ze and determine chemi cal inertness of t he filter pa ck mat e r i als i n

ant i c i pated envi ronment s .
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