ATTACHMENT D

Demolition of Parcel #7

Well Plugging,
Removal and Abandonment



William Wilder /SC/MODOT To RollaF Renlz/D3MODOT@MODOT
12/11/2006 03:18 PM e

Subject Well Abandonmerit
Here is atech bulletin from DNR that destribés the process?
hitp:/hwww.dnr.mo gov/pubsipubb82.pdf
Thisis the:actual regulations: 10 CSR 23:3.110 Plugging of Wells on p 35:gives th details.
hittp://www.s0s.mo.gov/adrules/est/current/1 0csi/1 0c23-3.pdf

Note that this work must be done or overseen by a certified well installer.
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49| 'Mis“SG:Q‘ri Dej.p'a'rt’ment of _N’a%grai; Resources
Eliminating an Unnecessary Risk:
Abandoned Wells and Cisterns

Water Pollution Prograny fact sheel.

1172008

Many-things.have changed since:Missotiri’s early settiement: ‘days more than 1507years ago, but
one that has not is the'néed for'a dependable supply of water. Springs and sprmgfed stteams
-draining from thick bedrock aquifers provided water to many of the early settlers in the-Ozarks
region: But: springs are rare in northern and western Missouri, and most: streams here cease
THowing: during dry weather. Evenin the Ozarks there are areas devoid of springs and year-round
flowing:streams, ‘'so-early residents inthese parts of the state had to construct wells and cistétns

tosupply therm watsr,

wells they do riot contain
asing. Brick of field stones were used
to line the well, holdmg the materials in
place while allowi ing water to:enter:

‘Tﬁe?r dept'hs are variablie ff'amp’f'e wai_ejr

fbefow Eand surface whxle othor aro
more:than 30 feet deep. Though they
were dug to produce groundwater many

eisewhere many were finished fo use
A8 cisteins.

WA e AR 1A Largecameer wotis and items.

are mostcommoninnorthernand
“;Ofmp ” '“; ‘;ﬁ“ghthbg gutters S o't western Missouri. Drilled wells,
channe 8 roug OWHSQOU S O & ‘while most common: inthe Ozarks
region, are found in all partsof
thestate.

If né e'ssary, watet is haulsd f,rom cther

‘sources to refill-cisterns during very dry
PLIBO0DSES:

| N T
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weather. Dugwells that produce-groundwater.are. réferred to.as. “living wells™ while: Cisterns are
“often called “wells” eventhough they. are only a-storage structure.

Original ly, dug’ wells and cisterns weresa valuable asset: to any landowner;-a farm with-wells was
moré valuablé than ‘one without any: Water supply. Nearly avery:northern: and western Missouri

farmstead had ong or more wi lis or cistetns, ‘Before commiunity water: supphes were deveioped
‘wellsiand cistems also supplied people fiving in towns:

Water suppiy is. as rmportant today as ever but: many thmgs have changed smce the days:of the

fd;stncts supply many farms and rural resxdents and ponds are Wtdely used for watenng hvestockl
'_Farms have a!so mcreased m snze S0 there are fewer people and farmsteads to: supply As a

‘used or needed in fact they are no longer an asset but a senous !lebxigty

Deadly Traps

;Abandoned large lvameter""dug we!!s and czstems are a.very | reai and deadiy threat to the

have receaved much notonety

falleninto them and drowned. Many dug
we!ls and mstems are Sti” in use When

human lifte:

LAY OR™E
C«LAV-RLCH g
S0IE

There are several types of abandoned wells

ndwaterq ahty They can
nter aguifers, but

o not’present a thréat to the:
immediate safoly of small children. Large+
diameter dug wells.and:theirmore.modern
counterpart, bored wells, present less risk o
groundwater quality than drilled wells, but it
ot properly covered-or plugged, cdn Kill,

aravel  [ESE
OR-ROACK e,

‘While all fypes of abandoned wells sar cause
groundwater contamination, ‘cisterns; being
subsurtace water-storage “tanks," do not Large diameterwalls and cisterns cari be plugged
present as much of a contaminafion threate o yipn the well to Withiln two féet of the siirface
s auever, ey-arequst as dead[y as dugand with chlorinated clean fill, and the upper portion of
- ored we[is 'f abandoned and left uncovered ‘the well with compacte,d clay or.clay-rich soil.

or Unplugged.

BETORE PEUGRING APTER PLUGGING




1o six feet in

‘Dug wells-and cisterns are‘most common in northern -and westerm: Missouri but
any part of the state:. They'were onceranimportant sourceof water but today 108t are
‘dbandoned; and have become:silent traps:ithat:can easily ensnare:small children @nd even adulfs.
‘Potential tragedies can be avoided simply by pluggmg abandoned dug wells and cistemns.

;'Dug wells and cistems: still in serviceshi
‘Goncrete. The tovers sholld be s
from:removing them. Abandoned dug
few feel of well lining; and filling thie well 1o withi

rconstructed and-covered, they: can provsde A
:satrsfactory water supply and present no
-qpecral ha7ard Abandone‘

‘Bored wells.can be pluggéd using the same gy,
fand cisterns: As with. dug walls and cisterns;

‘effective’ ifas much water as: possnb!e is

Plugging Abandoned Wells
Dug Wells and Cisterns
Dug we!ls common y are three to alx feet in dlameter oftcn argor at the bottom than at the top,

stcme and typ' produce less than three gallons of water per: mmute Because of therr large
volume, they tan store several thousand: gallons:of water, eriough to:meet: household and

vestock demands:

Cisterns.are: generally: used for private water-supply in.areas where groundwater fesources are.
poor, of too: expensive fo- deveiop Modern-cisterns-are: usually concrete or fiberglass tanks buried
in:theground, but older cisterns were:dug:and constructed by hand. These:commonly were thrée
i 1:,5 16 30 feet deep, _and lined 'with stone, brick; or:concrete. The top of the:

cistemn was capped’ with ‘a coricrete slab or wooden cover,

nay be foundin

preferably*made of reinforced
' sep cutious children:

ﬁf mstems canv be plugged by pushing in the upper
three feet ofthe surface with:¢hiorinated clearfill

-such as: course.gravel orrock, varted s;zed agricultural lime or sand.. The remainder of the well
( . Soil should be mounded slightly at the top and:

ave a sturdy: cever

PEUGGING DOMESTIC WELLS IN UNCONSOLIDATED DEPOSITS

:réﬁicfi :d.ééfrdyed with a bulldozer.

Bored Wells

Bored wells are constructed with an auger,
scoop, dragline, or.some similar maching:
They are. the modem equava!ent of the old,

lmed wth corirete: prpe I prdporiy

they are as

Do CHIORINATED FILL
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Y e

methods asthose described for dug wells

wmls is easierand more:

‘pumped from thewell before it is filled.




~swelE into many ‘umes rts size. Hig recommended that a permrt{ed drz!ler or pump installet be:

-.age Sf t"hé"‘\"rééli If ’i'hé ‘Owbne‘r‘haé i
-and.depth to water, the landownier may

proceed as stated. :Remove the pump:and

casing. Fill the wel w'ﬁth ¢ onnated clean fill
‘such as gravel of vatied-sized agricultural

Drilled Wells

Abandoned drilled wells, though:not commorily considered to be a safety‘hazard; do present-an
avenue or conduit for. contaminants to:enterthe groundwater system.. If the diameter of the casing
is large enough; very small children: orismall animals.can fall into them. Drilled'wells fall into two
ca’regones wells: drilled lnto ynconsolidated material such-as giacla! soll; or-sand and gravet
(a!luvtai) deposits' alorig major streams, and wells dritled tnto conso!sdated bedrock slich as

limestone, sandstone:and’ dolomite.

The best way to plug either typé of well is toremove the pump-or anydebris in.the well, cut the:

casing off three feet below the surface and fill the well‘from bottom to top with néat-cemeni.or

bentonrte grout or chipped bentorite. Neat-cement.groutis mixed at-the tatio of no more than

§iX gallons of waterper:94-pound-bag of gement. Bentorite grout is @ bentonites waier slurry that
- i{'-ieast 20 percent sohds Nea&-cement or bentom e 'rout must not b Joled

contracted o plug drilled-wélls in this:manner.

Piivate waler supply wells diilled i

,casnng To plug these wells, rer o} o any debns Szg around th casmg three:feet
in depth-and cut the casing off. Fill the well with-chlorinated clean fill a5 Usedin Hand-dug wells to
a-point 50 fest.from the:surface. Place a grout:plug that fills the upper 50 feet of casing and
extends:into the larger excavated. area at least one foot.

feet ) The amount of well casmg (steei
wroughtiron or thermoplastic pipe used to
seal out surface materta! and shaligw:

concering well depth the amount of césmg

any: debris: from the well Dug around the

,hme irom the bottom of thv we!l to 50‘ 'feet

,plug from thxs point mkng the hofe and casmg
o pomt two feet from the surface.
{See diagram.)
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‘Missouti-requires the plugging of abandoned wells o be registered. Th
jpluggmg the-wells according to-the rules setout’in 10 CSR 23-3.110. (this‘brochure summatrizes'
these ru!es) and: by ﬂlhng putaregisiration record and submrt’ung it to thé Missouri Department of

‘Once the registration record has been Siibmitted, it will be' reviewed by the division:
Upon successtul review, aregistration nimber will:be sentto.the propery oy WHi
that-the well has been: piugged ‘according to the minimum standards: Thée registratzon recordand
number are imponiant to. keep:in your records because lending institutidns or local
govemmental bodies:may require- proof of properiplugging upen sale ‘or refinancing -of

ithe property.

“The clean f;ii used in hlhng the, lower part f the abandoned "weil shovuidvbe chlormated toprevent

bactefia from being introduced into.aquifers. This can b y
ordinary ‘household bleach inte the well: befere the agqregaie is added or by: addmg sodium
hypoohlonte tablets to.the. gravel as it ‘being introduced into thewell. These tabletsican be

purchased at outlets having swnmmmg podl supplies.

Registration

is'is accomplished by

Natural Resources’ Division of Environmental Quality, with the proper-fee. Currently, the:

,reglstratnon'fee has beén ehmmated to-encourage the:proper plugging of abandoned wells.

; 'udocuments

Summary
P!ugglng abandoned we!b s the responsxbmty oa‘ the iand owner. An abandoned drmed weii can

Qabandoned wellthan 1o’ pay the tosts of cteanm@ ap afi aqwferﬁ Costs: sh‘i"‘""“": rot bz

consideration with abandoned béred wells, dug wells; cisterns; or any wellthat is. iar'gé'énoug%ﬁ for
a personto-fall info because no amount:of money can: compensate for the Toss-of human life.

Landowners ca piug th 'r»-own wells used: for_.:domesttc purposes if they follow the rules:
H ’ total depth; length of.casing and

_es not know and_ cannot fmd

mstalfatxon contractor t ) measure ior p!ug the abandoned wetl The one excepnon oncarns
hand-dug-wells. ‘Contraciors hired to. plug hand- dug wel!s or cisterns:donothave to be permitted
but'the: landowneris. responsrble o see that the well is p!ugged ‘according to the rules and

r;ep,or,ted\ as required.

For more information
Missouri Department-of Natural Resources:
DRivision of Environment f‘Qu_ahty

‘Wellhead Protection-Section
-P O Box 250

3) 3¢
, ’){368—231 7
www.dnrmo.gov/enviwpp/wellhd/




Department of Natural ]

Rules of B
Resources

Division 23--Geological Survey and Resource

Title

10.-CSR. 23-3.010

10 CSR23-3.020

10°CSR 23-3.025
10:CSR23-3.030
10°CSR 23-3.040
10 CSR 23-3.050
10.CSR.23-3.060
10 CSR 23:3.070

10 CSR 23-3.080
10 CSR 23-3.090
10 CSR 23-3.100

10 CSR 23-3.110

Assessment Division
Chapter 3—Well Construction Code
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Chapter 3—Well Constraction Code

Title 10—DEPARTMENT OF
_‘NATURAL RESOURCES:
Division 23—Geological Survey and
"Resource Assessment Division.
Chapter 3—Well:Construction
Code

z.mentioned in

in the rule -moy

10 CSR 23-3.010 Liocation of Wells:

PURPOSE: This: mile sets criteria as lo the
arveas-a.well should. be. p»fa,ced;

Ié;lst one fbot.;
B Ade, . '

lxmrmg fom‘ua ¢
sources of contamination from me “well
including soirces: -of contamination from
adjaceiitpiopesty;

5. Located'so that proper. drainage: in:the
vieinity-of teWell: shall be, provided s0-48716
‘prevent the accumulation and ponding-of sur:
face water within .tén feet- (10') ofthe: well;,
and i

6. Ifatall possibie; {ocated:
~dornot flood. If no:reasonable:dft
‘exists, wells ‘may- be ‘constructed
plains provided special-¢o mcuon JS mclud—

-’dxsconﬁnued from operauon piti] ﬂoodw.}tex
sibsides.

.iaw?ng 10 CSR.

'ihowever, the presem,e of dnimals il Hpe
‘tire in’an area would not necessanly concens
swould:
‘canse:contaminants:foenter t§1e gréiindwq;er,,
‘and
7. Ten-feet (104 from- the right-of-dy
‘of any federal, stats or cotmty road.
{B) Wasts landfill’on lagoons. The'safe dis=

(AY-A well shall Be.at Jedst—

1. Three hundred feer (%OO) Trom 4
storage, dred for ‘toirrmercidl fertilizers: or
chemicats, Jandfill, lagoon, dbove ground or
undergroind ‘storage; tank distribution Tinigs
for Hquid wetroieum, petroleum producis or
chemicals. Petroleum or petroleum. products
hat are’ not Hauid. af, Sld!lddrd (EHIPEranires
and. pressure arg exempt from these set-back
réguifements;

7. Fhree Tmndred feet (300') from éaith-
en, conciele or other mannrgistorage st
turcs orilagoons, from land application”areas
for-domestic of animal waste and from ani<
mal vz,on_zpos‘tm« Tacititic

_1es exccpr as siated in

cesspéols and unpiﬁgged abandaned vells.
_»_)(A)6 ofhis

with & coni.rcte ﬂoor celt: des:on covered yith
a: 1oof, dry ltter storage within 2. poul‘ 4
bmldmg a8 accumu]«tm)u ef litteroct uz

contaxmndnts ‘that may d;dl Anto: the soxl
5. Flﬁy feet (507) from: “buried sewer;

septic @ik .or gewer holding tank, o pit or

unfilled spac below: ground; surface, 2
an(exrstmg opcratmv Well exwpi:‘d

Jedst ten fPer (10') O Ampeivionys: mau.ud:

sshall be Tocated atleast ohe hundred fifty feet
(150 from ccsspcaols .'md unplugged abart;
s and 4 fifty

frate ‘contaniinaints to: thé degiee th

tance that & well should be iocated from &
‘waste landfill or

(2)- Lateral dlsmces from Pollution or

‘becanse ‘of the vanenes of hydrologit and
;geolchc parameters. .assoctaged with the
andetermined types. and amounts of matefials:

when vot 180

feer: (80 ) i dn.pLh aud ol euwunlcnug 4{

aste ‘stabilizatioti ;ponds
‘(lagoon)..cannot be: assigned a fized nupitier

'from 2 waste landﬁu or b
;pond (idﬂoon) by wau:;

(C) Teriy mn wel]s Tequire mcreased se

‘backs-and s’fmn be at least two hundred fe
200" ) o

2..Any Wbll producm« pombie ‘water:

1995, effective June- 30, 1
S Originil aliovire 256.606,. RSMo: 1997 i 256.62
‘RSMo 1985; amended 1991;

10 CSR (233020, (:enerai ProtecHon.
‘Groundwater Qualmf and Resources

i the overall o
s resaurees”

_under pressure iy ot be dnlled witho
_.mg secured 4 p.,rmzt from f

: grouncwater system A well shall fi
for :disposat ;or injection -of any substiné
inélading surface water,.: :groundwaier- or ar
ligiiid, ¢

«driffing.of an oil-or:gas well, including co
‘Bed methane wells; without first feceiving
-permxt from the Undcrszreund Injecuc

;fggém:cmmww (9130185}

CODE OF STATE REGULATIONS

' or-cHemicil associated with it




Divisim 23—&~Geolbgical ’Survey anti"

2. 10:CSR23-3—~DEPARTMENT OF NATURAL RESOURCES

Control Program’s rules-and 10 CSR 50:2,

:Oil: and ‘Gas ‘Council; :Oil ‘and Gas Drilling,
‘and Producuon A. permif. through. ithe:
Dzv sxon of an:mnmmial Quallty. Watex~

(C} A weli prekusly used for storage of
‘gasor liquid under-pressure may:not'be con:
werted o a well used for water sUpply.:

{(2) Maintenance and Repair. of Wells.

_p]y of that-well-or any aquﬂer

(B) Al “inaterials used in; ;mainfenante,
seplacement or repzur of an well subjecx to
these: fmi_eﬁs 'Sh’é,i

ba repaxred or replaced Thé well shall be
p}u;,ged n acmrdaqce thh the n:qmremems

epairs’ to. wiells originally. completed
with thie wellhéad wratinating ‘Below: grolnd
{buried sedl) should include extending: thie:
well casing on i Yabove:the: 11mshed
surface-grade. The casing extension materiat
“miust be of similar matunal io-fhic- original
-casing :
‘0 plastic). Ox tesh: Casing’ thc . joit must be
welded, couple threaded. Ouplastie cass
ing, the joifit must be ghued or fused,. AlL
joints.anid extensions 4mist b seated to pre-
vant.corfamination from entering e ground:

-'waier Scahng materxal must ot be-a cofi--

bredk tank. or backﬁow prcvantex which is.

approved by the- division &nd which:the owiier

agrees fo-instafl, ‘test-and maintain to dssire-

proper gperation. -~

(@) All-other wells except-those:specifically-
excimpted by the law shal be-constructed and

: ,PUR}’OSE This. ule: establishes: requires

»w:rhm nu

maintained Tn accordance wilh standards
from the division,

Al OR_I?IE', ;ecZ;qzz;. ;2"56;6_'05. ‘2‘56;614,,

Ongmal rule Ji Ied Apul 2 1987 c:ﬁ”ec e
July 27, 1987, Emergency: zmzendmeni f tled

Noy. 16, 1993, effective Dee:
expired. Ap)zl 9, 1994, Amended: File:
17; 4993, effective Mdreh 10,:1994

*Origingl conhority: ‘256606, RSMo 1991 256:614..
REMo 1985, amendsd 19977 256, 615 RSMo 1991; il
2561626, :RSMa 1985, aimended 199%:

10 ‘€SR.23-3.025 Public. Watér Supply—

Nofification-to Division

”"gardmg notzﬁcatzon by 1
. o L

‘RSMo)

1111f$xﬁ11atxon wmd; ,1dt:nuﬁc_s t_bu IQQ&_UU!I o
svells and-aitests thab-

1. Existingwell will Temainin use and

will be :pmpeﬂy pluggc'd-l whietr 5o longer
used; '

{B)T ubhc water: supplier-shall submit

& copyrof information 1o the division-within
sty (60)-days-of connection on forms pro--
‘Vidcd by the dmsmn, a[ong wnh sufﬁcmm::

exzstmg and absndoned welLs The dxv""

shall inspect;. ‘within & ‘reasonable time, anf

well identified in paragraph (15(A)4. of thig
rule. If thé division determines.that an abar:
donéd well has not been plugged, it :shall

(A) A pubhc fyater: suppher subjeut 0 thef

séek injunctive relief throligh tie office:of the
‘prosecuting’atiorney-of ‘the county” where:the:
Alleged violation-ocouried o enforee its. order
.and shalf noufy the apprapnate public water

:supplier Who Shall termifate witér Service i6.

{he property thitty (30) days after receipt: of
notice: if the well Has not been plagged. Any
person ‘whofails o p!ug an abandmxed well

,shall\be .,bjeu:_ upon copviction, 10 ‘the
‘penalties specified in section 256 637
‘RSMo;

n§. 256:606:£ind 256,628,
Ongmal rule: f Hed: Azzg
'Marak 10 1994

10:CSR-23:
tion of 'Wells:

‘PURPOSE- ThiS Fiile describes the minimum
smndar&s Jor a properly co;zsmzcmd W el bur :

o the (Irzlle to coti-
nozzcommwu{v wella

/ .P
flote-Tefers only 19 zlz’e:;ncoz_fpomze(i by rgjgr~
ence:mareriol

{1y Casing for Permanent “Well§. Steel, well
casing’ used ifor the -Outside casing mast be
new and shall be of af ledst stx-iach {(6Y)
fiomingl size {6. 625:outside diameter in.inch-
es, .actpal dimensions);. dirteen pounds: (13,

syiper foot, 0,188 wall thickness:. Coated
casings aré-perthitiet as long as ihey:dre pot

order the owner:io_have it plngged by a ers
misted well instalationcontractor-or permiit-
ted-pump’ in __liauon Lontractor within: ﬂnrty
(?O) days. “The: division: shall immediately

a-source-of contamination: to the groundwater.”
Larger diameier. casing shall have minimum
weights :and thicknesses as: specified. in

4
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19730/05)  RoBw: CARNAHAN




0CSR23

Chapter 3-Welf Consruction Code

subsection-(1NG) of this: fule; Concréte ¢as-
ing is petmitted: for use. Casing: for perma-
nent-wells shall be of ferrous. material, or
where permitted by rule, plastic or Coucrete
waterial. For ferrous pipe; the speuﬁcauers
and installation procedures #re prescribed a8
follows. For plastic pipe; the spcuﬁumom
and installations procedures are:prescribed-in
10'CSR.23-3:070.

A protective-well casing:
shall- have. miemght “joints throughout its'
Tenigth. “The joints ;shall be made: by being,
,contmuousiy welded, :threaded -or otfier {ypes:
‘of joints given Wiittén Approval by the divi
sion.. Tongue -4nd ‘grogve- iypa of joinis ‘are
:accepwble for concrete: casings. Recessed or”
‘feamEd-and dfifted couplings shall beused:on,
:thrcadcd casmg, orasan aitcrnatc‘ othcr cous-

shall ‘be appmv ,enly by ofﬁual written,
ordenof the: dms:on

mg in the. pcrmaneni (‘:onéti’ucudb“bf a well
sha{l be new pipe produced io :recomzzed-.
“of the Amerit j ; i

salvaged Wwithin, (hirty (30) days <
ofa well forwater supply:m:
_pipe i still ‘16 neW .condition and must bé
deconiiminated.

1) Tnside: Casmg Dxameter Under no con-

-equxpped thh vcasmg plpe ‘oF “au’ least one
‘and oge-Tourth: inches: {1 1/4") inside didmes
‘ter. The well shall also be.of sufficient diam=:
‘eler to receive:a pump. of puripitg ‘dpparalis:
of sufficient me 1o dxschargc ‘the desagn:
capacity -including #nticipated -decline i
water levals a

23 3, 010(1)(A)6 for reqmrements;

{L‘,) A-table of minimum specificahons tor
el casing, for-domestie; anltifamily, high,
yield angd unconsoi;damd maferiz] ircigation.
wells and bedraek i irrigation-wells-folows: (A
varianee must be obtained: in.advance from
the “division to. thstall casing not on Hhis
tah]c D)

‘Rosin Carnanan:  (8/30/05)

B munboninsnl Dk
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%, JUCoR 253 DEPARTHENT OF NATURAL RESOURCES . ResourceAssessment Division

STEEL CASING TABLE

Doniestic and Mulfi-Fauilly Well

Nominal Pipe Size Outside Diareter Vil Thicksess

In Inches ‘ __Tn Inches Weight/Foot:

13:1bs.

8 6,625

High'Yield and Bedrock Irrigation Well

o Inches

6.625:

Unéonsolidated Material Irigation Well

an_xindi iip_‘?;:Sﬁ"‘f : Gutside Diameter

€58
Iq.:inéhes- i . . IniInches ;

Weight/Foot:

13 1b:
19 18;
23181 %
25, 1b;
28 1b,
32 1b,

s 6:623

% ‘CODE OF STATE REGULATIONS o T B’:‘JBIB;CA%RAW{N




Chapter 3—Well Construction Code

(2), Minimum Protéctive. Depihs of “Well
C‘xsmg Ali weus ﬁhal} he waierught 1o such
iaminants, A well shall-be construcu,d $0788
to:seal-off formations that are likely to;pose:a
threat to the -aquifer -or hunian’ health.
chuxremems will be: flfilied to the nuini-
mim €xient whed ‘the protective casing has
been;mstal]ed in. conformxiy with the:applicas
set forth m 10 “CSR. 23~

mmimum requzred amount of ‘anniilar spacc-
m the dtffexem areas Auoss M}ssouu ‘Where.

tamed ny this-part; e penmttee shaH oblain:
approval of the division s o' the design of thic’
weli before procecdme The acceplablhty of .

mg waier whtoh i, contam .
denced by the presence:of chemic -
teriz which miay ‘be harmful, shall be. reg :
ed as: unsausfacmr for:use as.a pomble sup—=
¢ prédtonent ‘is: prowéed
dec e dccepmblc water:

“have been exhausted

struetion remedi

(3) Grouting.
(A) Gmutmg Requxred for Welis A fls_ the

bthy ¥ ﬂzrco '(3) s aﬁer the dat‘_ af
certification: udless it can ba shown 1hat the
welliseal'has heend:
“The: olk)wmg is @ list of approvec gmmmg
methods?

1. ‘Gravity insallation method. The
grotit is ‘pourediinto the annular space: with-
sout. the use:ofa trerie or grout pipe. Cement
sor bentonite: s!urry may. ;never be poured
:Lluoug,h Standitg Wwater wighout e “us¢ of 4
stremic:pipe, Fhe: Gravily (Jmutm}, Table
‘able-which states the-minimin n,quuemeutb
sconcerning the: depth that - grout.can bL grwl-.

:casing.. Nomma] sizes: may 1ot e used when'
‘detcrmmc the, annular Space: ‘Confact the.
‘division ot ‘inswuctions concerning’ grouting.

‘set up before

‘Gravity Grouting Table

Oumds Dlamuer Annular

SizsHole of Spacs  Gravity: Feéd:
c{inehies)  Cosing.(jiiches). {inches) Depth (feep)
87518, 6.5/8 1 100
81314 6578 116 106
88 6 518 118 112
g 6.5/8 EIET A
918 65/8 1.1/4 125
g1 6518 121
9 3/8 65/8 137
6518 44
6518 1500
6 5/%8 156
65/8. 162

in the - amu!dr space “The tremie plpe is
placed m_ro the dmmlus and extends to, within

Lremi pzpe: \vhu,h shon}d remam submcrged
ii'the’ or0u£m0 matenai dunnfz thc cnme mme

is plac.ed -of may ‘be mmoved fter-the-an
far space’iy-full-and:before the:

3, Prcisird gioutibg through ieriie,
method. For this method-the:same procedure
is followed -ag -described. /in the trémie
method, -except ihe, grout is pumpe': "'}nto thc
treaiic pipe insteud of placed by

4, Pressure grouting throu

die casmg

:method.-Ingiead of using a remie p;pe placed
i the-annuiar spa
1o the top ol the wasing: anid: grout pumped
sthragh Ahe casing and allowed to. fill the:
sinnular space from: ‘the boitom: Pumping,
a.contm es'unnl’ grout réaches fhe. sustace of:
: e. “Grotit must be aliowed 1o

@ gmul putap-is ailached

{lling:continues;
5. ‘Openchole: methad, Grone is povred

anto the drill .hole from ‘the surface and.
atfowed 1o fill the drill hole o the: reqmred'
fevel. Note: Mieh-more grout is tequired fo:
fill the bottom thirty, feet: (3 ¥ 01 an} hole’
:when using: the open-hole

0(1.-.) (20) for'spe aﬁcamonms

using powdered, granufar; tiblets or pel
Jétized Bentonite. Thereforé, only
aspcuﬁcd!y dcsxgned o ptu/eni Tlash Tydra

poured mto the we!l casmg follawed by :
drillable phig. This is designed to push &
grout; 1o the bottem of the «well, 1f there |
Water m ‘e borghole and bemornte‘or ceniet

slurry is used it must e emplace !
ie 10 the Botioni-of the-borehsie. The plug i
pushed to the bottom: of the casmg forcing th
groutdotvn the inside of the cading.and-up'th
annular Space: The: casing is then sebinto:ih
bettor of the drill hiole; and:

7. Other’ grouting " methods must b
approved by the division in advance;

@) Approved -Gmu:ing Methcd's‘;

ishould »-be.added 400 the mzx

(B) Benm lte Gr' Sodxum benwmt

from granules o chers 20 clups' Whe:

:frrommty atinular Spaces with nomlun‘y ‘ben
storilte, great carg:must be exercised to-ensur

the ‘bentohite s ‘placed properl

:swelling smay -oceur and bridge off the -annu

TF $pace preventing afi. Adequiate seal whei

tion-and to fall through stariding ¥vater ray: b

used. Uuppcd or. pelletized bentonite ma:
wiorhe ised in annularspaces:Jess thiair oo
inche{1") ‘Bentonite must be i

lied. x?owe
han madufacturer’s specxﬁcauons. If
no water in-the annular gpace, the bentonit
st ‘be hydrated. af:er eaéhi bag ‘or “waté
poured into the-hole before. apphcatmn oftlu
‘bentonite,

{C) Benltonite Slurry Grout. Sodium ben
tonite shurry grotit IS 4 bertonite/water:iix
iure There are manj" ddmvés a\raiIAblc tiiéx

twes are acceptablc uuless they @ poten
tial contaminant, - Bentonite slucty musthan
a solids ‘content ‘of ‘at least ‘twenty, ‘percen
@®.

{D) Other -Grout Types. -Other types o
prout-may be used: when-necessary if ‘prie:
appraval by the division is granted.

wells: wn‘h largr than a lwo mch (2") annu-

€r; hoie is ommended due {0 the bcliﬂd cas—-
ing-ends: reducmj, ‘the anmnidar: space.

pletely hydrate ‘Before. the casmg is: pushed.
into the: grout;:

{5) Drill cuttings:used by themselves: or it
conjunction with z-drive shoe, packer.or boo

ROBIN CARNAWAN.  (9/30/05)
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Division 23—Geological Survey and
Resource Assessment Division

1%, 10 CSR 23-3—DEPARTMENT OF NATURAL RESOURCES.

are ‘ot -approv red :materials for grouting the
annulus of any well:

(6) Grounng requxred for Coniminity and
Noncommunity Public Watet Supply Wclk it
is. the: obhgdtlon and ‘fes;
driller’ to-follow procedires s
‘Missouri pubhc drinlding “water ruIes

{7) Driven Cisinig. Wells. The battorm’of ‘the
stet], well ‘casing -shall be cquxpped with 4
dnve 9hoe .0f otherwxse mlected' frotti dam-

each partlcular weil {58
3.100(4)(D)3. for § grounn« iechmques)

(8)""Cappmg Temporary capping of arwell
P 2 ;

allow no pollutmn or foremv obJécts £0" entéf
thewell:

fali
‘imstallation. and operatton of the: pump

~(10) Wel] Developmenr 'i'he weli »;_shaﬂ be;.

speuﬁc éapamty quill be obtained: from the:
‘com_pleted well.

Re"xonahzatlon and’ "1(} CSR 233,100

‘Rensitive Areas.

'(12) ‘/Iulixfanuiy wélfs are vialer supply wcﬂs

serves: less than twenty-ﬁve (25} ind duals
daily at:least sixty (60) days:out: of the: yeat:
A soniltifamily. well snust be-constructed -as
follows:: )

(A) Mirimum-Casing Iengths for multifam=
ily - wells .are; the: same “as. domestic’ wells.
Lineirirmay-not substitute-for casing;

increase in. hole size 1. fen and ﬁve ezghths
inches (10 5/8") in‘diaméie will be’ effeuwe

May1, 1999, The dri}
four inclies (4%). in- i
Hutside diameter of: the steel
‘mstaﬂed

sing- 5 be

tion (13(E), for multifamily welfs. Plastic cas-
ing may be used if-approved in advance.on a
Cases by-case’baz;is',

in. sewon (3) of tlus rule
{EY The néat céifierit grout st be-allowed,

10 set-up, based .on.the parameter of the fol=

Towing!

1. Hi-early-cemeni—minimuayof twelve

#12) hours;

2. Portland Type:lcement—minimum of

‘seventy-two-{72) hours; and

solids bemmnte slurry—varies.

‘based B additives dnd mandfasturer’s $peci-.
fications;and

(F) When dn"imgﬂ starts, after cement his

thu bottom of the: casmg B0 ﬂmt umn,g,
cement is nol: d'lmaged

Materidl Irrigation Wel[

iglacial- outwash -aguifers th'u 15 file deepar
‘than two fundred Feet (’)OO'} and ploduces

water not forthiman. consumpnon $hall. ¢on-
form 10 the followmg construction: requires
hent§s

XAy The sélection: of casmg shall take into
considération di€:stress to-which the pipewill
Be subjeaed duriiiy constructivnand the cor:
rosiventss of ‘the groundwater. Used pipe i§

subsection’(1(E) Steel Casing Tablé, 'f :
will thickness and wexght per foot: specifica-
Hons, Ieplastic casing is selegted (sée 10 CSR
23-3:070 for gpecifications)y

(B) Uncon‘;oixdatcd material Airrig

depth musi ‘bL onsie uued ubm&, huho 3
gatmn ﬂpecmmfmm cumamcd in section
4);

(C) The drill ‘hole shall ‘be constructed &
minimim o four -inches (4"). 0 diamefér,
larger than the outside diameter:of the; casing
fo be installed; _ )

(D) Set.Screen aid Casing. Screen open:
ings shall provide fhe miaximum amount of
oper drea consistent: with strength.of screen:

-and.he grading of the ‘waterbéaring formia-
“Hon and: uravel :pack. The ppenings shall;
‘it ‘madmum transmitfing: ability Wlthout:

£

clogging or jamming;
(B)_Grave] Pack, All pravel placed itito
‘well shall te cles i1, washed and disinfected

pr;or_to Pracement .or “provisions’ iade for
-disiifection in-place.  Whenan. oversized drill

for sixty. {60)- days ‘toraflow for gravel to-set-
ile-and for well:-devélopment; and

) Grouting, After the well’ hias been

developed and pumped, but iy 'ng case later
than sixty (60)-days,-dig-around the well'to.2
depth of four feet to-five feet:(4'-5")and: fill
with sodium. ‘bentonite granules, peflets,
1ablets ‘or ¢hips. Bentonite 'shurry or organic
'polymers shall:not be used:

1mgaunc' crops but may: be: uscd for. }m an
corisumption. This type. of well shall conform
1o the following construction requ:rcmems
(A) The minimum “amount: of -casing set
must bé determined by the division dn
advance on 2 asing point request form. A
casing: poir iiest form s available: frotn
the’ division;
(B) The drill ‘hole shall beéonstrieied a
rmmmum of ten mches (10") in dmmetcr

W(C: Tile casmv used must bﬁ of iér 1Y
maaterial And conform to-size, wall thid :

and weight/foot:parameters set-out in subset-
tion(13(E); forhigh yield and bedrock irri-

_garion wells: and.

-{D) The casing-must be grouted full-Jengih

‘with meat-cemient grout utilizing the tremie.
method or-one (1) of. the pressure grouting:
snethods set-outin section (3).

«(15) High Vield. Well, Those-wells that.are;
CORSLUEIBE 0 el rcquucd* stataids 4id:
Are: equlpped ‘with:a pump thatias the ¢apagc-
iy 1o
‘of water per mmutc

) produce more than seventy:’ (70) gallons:

' The mmzmum amount of casmg st

must. be: determined by the: division in:
“Advance on.4 Casing point request. form. A:

casing ‘point Tequest. form s available:from;

‘the -division

(B) The drill hole a. minimum-of fen inch-

#85-(10"y n diaméter shall be constmcmd “The.

drillhole must be. 4t least four inches (4%) in:
diameter darger than tie utside digmieter of
thie steel casmg o besinstailed:.

{C) The casing must-be of Terrous maww-
4l and ‘conform to-size; ‘wall thickness and
‘weighit/foot parameters sef out’in sitbséction.
(O(E}, for ‘high yield-and ‘bedrock irFigation:

(C) The casmg used must be of ferrous

and wezght/fwt -panme.t,er.s ss:t out:in subsecs

halé is constricted to permit the placemsntof.

a gravel wall around the well screenand cas-
;mg, routmg and sealmg nay be suspended.

Awells.
(D) The casing must be grouted full-length.
with redt ‘Cement grout- gtxhzmg_ thie. remie”

{CODEOF STATE REGULATIONS:
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Chapter 3—Well Construction Code

Jubticarits: may betigcessa
:tion -of “the drilling machine, The Tubricanty
used mustnot. adverscly afféct the groundwas

methiod or one (1. of the. pressure: groliting,

methods set out inzsection (3.

(16) ‘Litbricants Used During the Drilling
rilling -of a.well, some:

Process. During ih

80 E0sure-profecs

fer quahty apd must be blodegradable

6’5 outsxde diameter casing; borehole
size differences, type of giout utilized, ind
methiod.of emplacement of the grout.

Roam CARNAHAN {8/30/05)

Ceeieiie
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10.CSR 23-3—DEPARTMENT OF NATURAL RESQURCES. ;Resource.Assessmenti)msxon

TABLE 1
Number of’ Bags far Minimuwm Axaount of Reguired Gront fora

‘Doniestic Bedioek Water Well

Outer Diameter of Stecl/Plastic Casing: 6 5/8 Inches~-Minimum Length of Grout: 30 feet

‘8:5/8Y 83/4% g 1wt 10.5/8"

‘Borehole Diameter:  *Any G.H. *Ann 0. ¥Ann*O.H, A YO, A OH

.:11:“

M.

=Anm

Type of Grout
‘CEMENT
Portland Type I 5 11
Pordand Type 1T 5 H
"BENTONITE
“Pelleig—

vy Baroxd Peilels:

11
i

7.‘
8
8
g 19
fgi

CRiCN
.
N,
o€
M
A
P

(o 18

s

=

Wyo-bend Medmm.

Volclay Coarse

Volclay. Medium
Graniibir—

Benseal

Wyosbend No:i8
_Wyosbend No.. 16,
Slurryee

Baroid 1

Wyo:bend 2

Volelay ad

Bo766 68 A1 B
s
<4
ot
251

R Ghend

SR
s
[

A
ol
h

N

S
T
B
T ORSRS
s

A = Dugs neded 1o Antular Spe
“C:H, = Bags needed;to fill the ‘Gpen Bore Hole:

12
12

18

27

28

28
30
30
31
32

29
24
25
27
27

0 CODE OF STATE REGULATIONS. (0008




Chapter 3—Well Construction Code

(18) Most 4Huvml aomest:c \vcllq dmlled in.

,x -and fi ve—exghths-
‘casing
mstalicd The ulas Stafe that ehe mp m'enty
feet (207 ofan
followmg amou

: grout
:hzcd au(} method :of cmplacement of the
;grout:

TABLE 2
Number:of Bags:for Minimum-Amount of Required ‘Grout for
Domiestic Unconsolidated Water Wells

Ouiter Diameter of Stéel/Plastic Casing: 6 5/8 inches—Minimiun Length:of Grout: 20:feet

16" 18"

16:5/81 12:5781 P - L
CARRCOH. | FAnn OH.

):Boréhﬁlé Digsaeter . FAGOM . FARCOH:

'Tjape oi" Grouit

2 16 w21 21 2 28 32
216 17 21 21 26 28 32

32 38 4 48

3% .40 44. 50
35 42 46 53
35 43 47 54
36 44 48. 56
98 .45 50 57

3 41 44. 51
38, 34 37 43
29 35 38 44
3239 42 49

WyofBenQ Mcd_mm. 9 15
Voltlay:Course 10 17
Volelay Medium 10 17
Granular=:
Benseal.
W}/&bcnd No. 8
“Wynbend No: A6
Sluiry-=

‘Bariod
“Wyo-bend
“Volclay

23 29 29 38 39 45
23 28 28 34 37 43
230 28 28 34 43

OO0
L
9,3

4 4 5: 6 7 7 9 A0 1
3 - 7 8 :

LB

* Aﬂn. =1
SOH. =

_s;-needed © ﬁll e Open Bore: Hoie-

‘Rosiy CARNAEAN  {9/30/05) CODE OF STATE REGULATIONS' - ‘ 1




Division 23—Geological Survey and
_Respurce Assessment Division

forty feet
annulm iy

1/2") outside dlamter Lasmg “The teliomng
amounts -0f Zrout:are necessary, at a minit-
fnui o fll this speics:

Grout Materfal

Sizg:

Amount to Bill éﬁ)_‘{zof;i&nnulus‘ )

‘Bentonite;
(50 15).

Cemént Slurry
(onc 94-1b, bag with

éhrough SAtandm{Y wau.r)

Medibm clip
Colse ehip
#8 mmesh (cannot”

Open-Hole:
Method
30. 0 bdgﬁ

:AH Other

;30 0 bags

23,0 906ks 16:5sacks

12

CODE OF STATE REGULATIONS i {3005
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Chapter 3—Well Construction Code

120y Domesnc ells: drilled " Area 5 can:
Imve casing as smali as iour and-oné-half-inch,

(4 1/2%) outside diamieter” piaced ivahole that
s eight. and five-eighths:

: spaca

inch. {8 .5/8") in
dlameter. To:grout Lhe ‘upper-twenty feet: 20
of thm 1}pe'_ ; eil the followmu amounts of.

Amount to Fill 20" of Aunulus

Gropf Materisl .. Sizé
Open-Hole Al Other
Method Merhods
Medium thip: 10.2 bags.
Coarse clip 10.0 bags:
#8 picsh (carinot: 10:0 bags.

‘Cement Shirry
(one 94:1b. bag witt
6 gallons: watet):
(st be trémmied
‘throligh standing: water)

threugh iﬂater)

7.5 sacks §.5:84¢ks

" UROBNCorNAHAN:  {930105)
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10 CSR 23-3—DEPARTMENT OF NATURAL RESOURCES

Division 23—Geological Survey.and
 Resource: Assessment Division

AUTHORITY séctions 256. 606, 256:614,
256:615 and 256.626, RSMb 1994.% Orzgmal
rule ﬁ[ed April 2, 1987, ‘effective July 27,
1987; Enmirgency amendient. filed: ‘Nov. 76,
1993, effective Dec. 11, 1993, expired April
9, 1994. Amended: Filed Aug. 17, 1993;
ejj‘cczwe March 10, 1994. Amended: Filed
Julv 13 1994 qj‘cctwe Jan 29 ]?95

30 : 1996

*Original ‘aithority::
SM

256606 R.SMo' 1991 256614

256,626, RSMo 1985, wnended.

16 CSR 23:3.040 ‘Well ‘Casing. Seals and
‘Connections
PURPOSE This rules descithes the bpes of

avell casing. seqls-amd:connections thar:are 1o
betised.:

(1) Above:Grade Connections. An ‘aboves:

grade ‘connection’intd the fop.orside of d'well.
casing: :shall be:atleast.one foor. (11); dbove the:

finished ;rade surface: :and ‘constructed. ta:
iexclirde:dirt orother forgignmatierdy ‘one (1)

or.more of the.following methods, as tmay be:

applicable:
{(A) Threaded: cmmecnem

«© Rubbur ekhéfzsiun sealer;
Dy Balied ﬁan"cq wx'h 'rubber gdskets

'equately The c.;smg sed] must
sstop, all bacteria from entering the well
:uuuugh e sedl. ‘1 S recommendéd gt
these holes be caulked, with silicone caulkor
‘equivalenit, 1o enstre that ‘hicieria or-other
ontaminants.: are ot pulled into fhe “well
‘Whed the’ pumip is operating.

%(3) “The practice oi?cnmnv thc mbber well

4han one foot (1"} above fhei hed surﬁ\ce’
grade, .shall be protected by a pltless adapter:

or pitless.unit. The: n:tiesudapser.or plﬂnsLarmched to.the’casing or approved'aucgo or

ainit shall be-composed, of material of suffi-
cient strength to withstand: pormal vqperatm_g_
stress.. A below-ground connection shall not

.bé submerg‘ed in water a e titiie of 'ih‘suiﬂa—:

-the piuess dé&ptors are installed: must lbe:
sized: dnd constiucted $o ‘as 10 guatinfee 4
watertlght seal wrm thc pxﬂess i

1y around {he casxng &
‘pitless vgit after installation.

- {5) Well Caps for Wells ‘Using Pilless
Adapiers. WEll caps nged-onwells ‘that have:d
pitless adapter o pitless mit-must have.a
screened:vent hole pointing.downward at feast
one-half ‘nch (1/2"} i rharneter ‘and st
seal tightly agamst 1hé: casimg (o éxclude ditt,
insects for any orelg matter from nterlng
iheé well. ‘Hub cap {ype: Welk:caps that dre
secured toithe casing by:set screws that Jeave
an -openiing aliowing Contaminanfs 10: enter
‘are ndt;‘gppr‘oved for-use.

when ﬂood{na éemmem xhe wei vent must
beé ‘sealed and the welt dlswmmuec froim
operanon wnitil the floodwater subsides.

AUTHORITY: sections 256.606.and 256.626;.
RSHMo Supp. 1991, %:Origindl rile filed April
2, 1987, cffective Fuly.27, 1987, Emer, ency
améndiment filed Nov. 16, 1993, s
Dee. 11, ey pgrea' Aprit 9 1994,.
A dug. BZ; 1993, effectve

el 20, 994,

*Origidil wdharitye 256,608, RSN 1991 «iritl:255:626.:
‘RSMo 1935, aminded 1991,

10:C8R 23-3:050 Tusnys Tnslallation

PURPOSE: This'rule sets specific standards
was Ho. the proper-procedures for. the;
dion of pamps Jor wells:

-(]) Purnps.and Pumpmg Eqmpmcnt

{A)-A pump shall be.constructed sothat ho:
unprotecied. opemngs into ‘i dniterior ofthe:
pump -or=well caging. exist. A ‘hand. :pump,
hdnd ‘plinp hedd, stand ‘or Sinfildr device:
shatl have-a-closed spout-directed downward:

‘afid4 punip. 708 that operates throwgh.a sttt

ing box. A pc)wer driven’ ipump- shall; be

dischatge line by & Watemght ‘connection,
including . flange’ connections, hose. clamp-
type. connections or.otheriflexible; couplmgs

‘tion-and which’
Supply, ‘a :single’ ¢

.and shall’ hme the f(mowm;,

i waI nm away from the we
‘matic Jow' pressure. drain. shall. qmcldv .
the check valve body of water whenoperation.
‘of thédrrigation-pump 1§ discontifiued;

(B) anmg Reqmremcms A pump shan
pnmmg is. not requu'ed for- ordmdry use.
Puimps installed for usé only 6n . well water
irrigation sysiem.are’ exempted but : prxmmer
water:shall be ¢lear water, free of contaming-
tion and carrying a chiorine residt
gation well cquxpped with:a centm‘ugal pump
may bhe. pmmd without chlorination when-the
plimp is-filled  with water taken- directly from
the well.

(C) Backflow Préevention foF Chemzcal
Injection: ‘Systems on Irrigaiion. Wells, A

-chenifeal injection -systém’ diay a0t be o
.nected' to-.a well used for-human consump=

tion;

1. Where a.chemical’ injection:system is
connected dxrecﬂy, to 2 well used-for irriga-
¢ used as'a po&ﬁ;le water
eCK-8pring foaded backs.
prevention shall be installed’ between.the;
f" chexmcal mjLLt!OIl on ihe pamp dls»

A‘ Valvmg 50! that waler. -mn bei

ack i.szphomng of Lhermcalb into thc vl
C An automaue iow pressure dram 4t

5, A watcrtight scal around the eficck.

B An impﬂ;ri:nn part- af feast Hour

inches @ in diameter to-allow iigpections:

of. the inside of the che(.k valyeyand

E. The .chieck wdlve shall: withstand 2
minimum hvdmul pressure-of -one hundred.
Gy 150y, puunds s Squitie il (psl) witlie.
‘out leakmg Valve:shall be galvanized, &poxy

£oated or similar matérial thit Tési8E ¢orros:
:s’i(m

. The 1rnganon ‘well pump -and the:
chemxcal injection pump:shail be: electrically
or méchaiiicatly<connecied g0 that-swhen the-
well pumpistops, the: chemical Jpunmp. will shut:
Off automatically:

(D) Temporary Pump Remcval AF -the:

entry cf contammailon or fomun ob_]ects
L (B) Pump:Bearing Jubrication, Lubrica-

tionof bearings.of power ‘driven plgnps:shall.

be with water or.oil which will not: adverscly

affect the groundwater.,

CODE OF STATE REGULATIONS:
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Chapter 3—Well Construction Code

1; Water-lubrication; If 4 storage. tank 1s
'mquzred for lubrication. water, it shall bc
designed 1o protect the: water frdm contami-
nation: )

2, Oil Iubrication, The reservoit siuﬂl ‘be:
desxgned (0 protect the oil from contaniina~

‘tion with.a shutoff valve to stop oil flow wheén:

ot pumpmg

(F) Electricd fistallation: Al electrical.
3] hall ‘be. performed ‘and main-
‘tained in-accordance with the emstmg electric
«codes. ‘A permitted. well installation contrac-
foror pump msmllaixon contractor must per-
Tormi «all electric wir ig which: 1mpacu, ‘the
Operation of the: pump .Or ‘pumping System.
“This includes wiring from the pump: to-the
‘control ‘bexés 10" the main power supply’ such
as the breaker box in a‘house, The electric
wire must never be run through. the ‘pitless
adapter:
{G).All plumbmg or'water: supply distribn-
tion from the weli w0 thc pomt of entry

4mpact< the distribution ‘of
: source;. through the pressufe
system to the pomt‘of enty inside or-outside
of the Siructire -or “Building. bemg ‘served,
Thisincludes, but igno imited to, préssire
tanks, “water” (réatnent u;’,pment and -any:
other materials needed o-complete the inftial
installation ‘of thic water systent, inside-and
-Gutside of the stractare, BXcépt a5 exemptéd
.in section 256,607, RSMo,.

+(2)- Operational domestic. -and muliifamily
‘wells must have a pump, either surface
‘mounted ‘or submersxbic Wellg: must.have 2
‘walertight seal a the top of the Wwell to :pre-:
'vent ‘coptaniination from, entering the welf:
Froni- the: top. “Water niay riot be withdrawn
froin 4 rilled Walt Ty s ol el ugkal
‘that is Towered down the well for:the purp

of retrigving water for: uman tonsumptiog ot

for nonhuman:uses.

<

tiction Lines. A water suction lide:
ahall be. constmicted of galvanized ‘ron. ‘o
iteel roil oriplaglic pipe iy approved by
;the dmsmn ‘or other matcrzal given approyal.
by thedivision. Alummum p:p s.accepiable’
.fo'r, well ater tion sys ip’ additon
10the: prevxously mentioned: matenak When
connecting metallic pipes of casing Of -dis~-
sirilar types; care musibe 1aken. ﬁo’lh_at eleg-
ftrolys1s does ot oecur. I the punip-is locat:
ed-nextto tiewell with the pomp: suctior line

{3) Wascx

or equxvalent hall be‘mstalied bcrween the

watemght closufé

emergingfrom the.fop.of the well, a weZLseaE#obtamed inall parts of the-well and plumbing

(&) Pumnp Dischaige Lines..

(AY A buried ‘discharge fing _buween ithe
well casing. and the pressure: Gk in. any
mstallauon including'a deep -well tartiing of
4 submersible; purmp, shall not:be under nég-
ative,  pressure.at.any: time. A a:chieCk valve is
installed in.a ‘buried water line between the
well tasing.and the pressure fank, the-Water
line between thie welk casiiig-and the check
vzl‘ivc Shdﬂ ‘moe‘l t'he requireinems for a suc-

va!ve
(B) I’ump d:scéwrge ports on unganon

‘The. pipe used 40 hang the
1 composed of: therm' =

(5). Drop 'P‘ipc:,'
pump 4 well'aiy

ness ‘of =
required.

265 Vems AII weﬂs shaiI ':}Sc vented W'i'th

e floor of 4 pump Foom; well room,
’-whlchever xs 1gher The casmg vent: shaﬂ be

B vzfth, a :'ventcd c',a}'} Qn ‘the;top of thé-‘
to prevent drawing ‘pear surface;
G u(m mto’ the well. Whén & well
‘with asubmersible: prhp; Kieks ondod putpy;
iwater from-ihe. well, the drawdown :of ‘thie:
scuum pulling: znr"

Water i the 'well'creafes:
into thewell. It theywell is:mot vented-prop:
;erly, air will be:pulled from. around. the drop.
pipe, firough. the électric wire: hole, from
arouid the well-seal; 4id the dike, 11
ot vented properly; it could b
ing tseif .every time the pump.X ‘ks o
pulling neay
well.

{1y Lasinfection,
A) A new; repd;red ‘or reconditioned-well

or puiip installation $hall ‘be. thoroughily”

pumped {0 waste.until:the Water-ig-ds ¢lear as

is weasonably possible; dependent upon.
groxmdwater condmons in fhe area.: AREF thar..

mfecled with chlorine.so agphed tha_t a-con-
cenfration of ar least.one hundred (100) parts
per million (ppm)y -of chioring- shall ‘be

Jine:applied 1o I
Jiundred: (200) ‘ppni for the: perwd of the we
“yepair- operamm The-water $hdll be punips

surtace Lontammants ‘into .the:

chloriie solution.. A minimuny contact peric
of two(2) hiours. (overnight:is better). shall 1
provided before pumping the well {0 was

-and flushing ‘the ¢hiorine ‘solution front
digtributiony systern. The well owner shalf |
instiucted by ‘the permxttee ety ccmmg, ﬂ'te
‘procedures and can be: responsible’fo I

mg and flushmg «of the well- followmg iSL
cliof, A permittée-ghall be: aésponsible f
-dxsmfectmg the work-performed on the we]
‘pump or pudiping equipment.

:a well repair opemuon may ‘be: accomphshf

3t e begmmng._. of “the operation with-chl
ain 4 conceniration-of ¥

to waste prior tothe: takmg of water sampls
OF use Being thade-ofidkie wafer.: Caitioiiz Tt

_chlormatea water must not leave the ower

fy: Ifit:dGes, the owoermust Feport:
ater Pollufion Conirol [Progran
i of an:ronmentai Quakly

st be faken to- dxsmfect thc ‘con
‘arcas:

(C) The following table Will Help in dete
nnnma how much chlorme 10 Add durm«r dx

lcvcl) = (179 ft of 1'
using the tatite find. the:
iwell; réad.-dcross 1o the- cor
tine product column and use thele amounis
the following forimmula:

2. Formula to find amount-of ¢hloris
product needed to-disinfect well: (height:
water column) times (amount.of pmd fron
table) equals. (amount of produ needed:{
disinfedt well) ‘Brample: For a7six inchi (6

system. Thechlorine solution shall ‘be inmo-
diiced info the well in a manger © fush ‘the
well surfaces above the staticwater 1evel with

casingusing 5.25% Clorox product: (179 ft
x{0.381) = 68 0z: or about:oneshalf (1%
gallon.

ROBIN CARNARAR (9/30/05)
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Division.23—Geological Survey-and
10 CSR 23-3--DEPARTMENT OF NATURALRESOURGES ~ Resource Assessment Division

Table 1

Dismfection Table.
(Prodiices & 100°mg/liteF chlofing solution.per-fost of casing siz)

Ounices of Prodict Added To ‘Disifect One (1) Foot:of Water: Per-Casing Stze

5.25%10-6:0% Chlorinie -_
PRODUET: Clorox, : 0% Chlofing
Purex Sno—W' x{e » 10% Chiorine. |  PRODUCT: High-
; Topc ion PRODUCT L;qmd Test Calcium:
( 1 “Hypochlorite. Purchased
] frony a chemical

L - Gallons: of Water

Casing Size Per
Noniinal | OneFoot:Of: i § ) nAmes . supplyicom) : . Company: .
_‘Dimeter: '} Casing Sizé i (sodxum '_'hypochlome) (sodxum hypo !i)ﬁonte) 1 (calcium hypochiorite)
{Inchesy  :f- (GailFr!Casc Size) | (Fluld O ,m.cs) ! . ] {Dry-Ounces)

1,25 : 0:06 ‘ 015 0.001%

| 1.50 E 0.09 B: 0017
2.1 on 0.0031

1 2.5 1 : 0.0048;

| 3 B.0071:

00095

10.0124.

10,0194

0,0286.

0.0495

00777

0.1523
0.1988
02515
0.4474
0.698%:

A ‘CODE OF STATE REGULATIONS. {OI30105)  Romm CARNAHAN
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Chapter 3—Well Construction Code.

B4

(D) ‘When: placing the, chlotine-into-ihe
‘well it must be thoroughly mixed With the’
existing. Wiler 0 d:sperse ithie Chiotine:
“throughout the water colutn: “Thi§ is ‘best.
donc by batch dmn;:mg Earge Yolomes of!

t.and raising it within the enfiré water ool
‘unnuntl the Chioring i d:ssolved_

{E)-Apractical alternative is fo-divide the
‘amount of needed: chi(:)rine;pr'oduu calculated.
ysing the Disinfection: Table into liquid and
‘tablet form. Then—

. ‘Pour: the-tablets into the Well which
‘will dissolve.niear the bottom of the welk;:

2, Pour liquid chiorine product izito:the
swell being suire to-wash dowi all surfaces that.
are above, the stafic witer level;
3.€Ci ulate water nto-the house by run-
15 Gold water untili¢liloring Smelliis detect-
ed, turnmo off cold; then running ot antil
chlofine smefli§ ‘detectéd; i each faucefin
the house, Proper ventilation must-be main=
ainedt duting (his step ‘and siep’5 (se€ para-
=graph (7)(B)5 Y:10:avoid overpomrmg potcn-
Hally toxic chlorifc: fuies;;

¥, Stop <¢irculating water and Jet-sef a
deast two (2) hours: (pre{erably overnight);
and

5. Flush' system by tunning water until
6 chloring:odor is detedied,.

1987 eﬁeazw ¥
Filed Aug.
1994, Amended:
June30; 1996

ted Nov. 1, 21995 eﬁ’ecnve:

*riginal- qiihorite: 256:606; RSMo 994 aiid 256:626;
R8H4a 1985, amended 1991

10 (CSB 23-3.060 Certification and
‘Registeation chorls

PURPOSE: THi§ riile set§-reqireéd siandards.
jbr cmzf ication.and registration report; form:
Submittal,

{1 The: cernﬁcatmn Provess’ ’mvolves the’
feview-of {lie cerfification report form.£o; be:
supe thidt the well meets: all constriction:
requxrements TECESSAry. for:the: specxf 1Carea
the well has been drilled. The minimuii ¢cons-
struction standards: were “writfen 1o :profect
Missouri’s grotndwater and o help £rishre’
‘that ‘the construction of the wells does- ok
consfitite o threat ssource, e to fhe:
varied:quanlity-and gt

‘Missouri, the certification number does:iot:
Tecessarily indicate. that the, el produces:
poxable water-or usable-quantities of ‘water:

(@) A gériffication. report form, supplied by
the division, shall be used. to;reportnew well

consiriction, new pump . instatlation: (initial
pump set in.newly drilled well), monitoring
well constrirction: (sec 10.CSR 23:4) and fieat
pump. well construciion (see. 10 CSR. 23:5),
The wmﬁcanon report forrn shall be: com

contm(.tor does not set the pump;. the well
fristallation contractor is responsible 1o siib:
lmt 23 ceruﬁcatmn report form_}documemmg

The: pump matallauou t.ontrauor is responsv

ble:for Subthitfing a-cériificdtion régort form’
documenting work - el srmed. The cerfifica-
tion:feportiform shall be: auompamed by the
certification fee. The. permittee shail farnish’
fh wellfowner one (1)-copy, the. division.one:
etain oné 1) Eopy in e per--
. eport rm shatl contam

catu)n report form shall: b_ --submatte_ for
dry hole, but no- certification:fee is: Tequired.

(3) The regastrauon prouess mvoives the doc--

._accordmg 10 the rcquu'emems and reportee;

oy forms supplied by the division.

(4) A regismation report form, ‘suppied: by.

the:division;:shdll be used m .reporr. plpging
:of ‘wells;. raising of casing,
;dn}hng of Jetted wells (unie:
«deepening-of wells; amajorgepairs-and Alters
atiof of Wells. and must ‘be submitted to' the:
division By 4he: perrmuee withiid Kixty (807
days dftcr: ccmplctmn of the appropriate opers:
“ations:. Records “for rcplacement’ phimps will:
nothe. requlred unless: requeswd by the divi-
“$iort. Pizmp feplacenient cannot change status:
;nt thewell from. domestic: fo maitifamily:-or:
* from. doraestic ro mgh yetd: e registeaiion

:exempted)

report form shall’ be accompanicd. by hichregs
istration fe

“furgishithe well ewner-ong (1)-copy, ithe divis.

‘giof one:, (1) copy: and retain‘one {1):copy i
fhe permitiee’s filés; The report Fori' shall

.contain all available xequ_x;e_d information..

{5) Certification report forms and repistration:

seport forms submitted: for-well ‘constructic

well Tégonstrudtion; new purip instalation;.

momtormu well .construction.- (sec 10 CSR

23-4), heat puimp WEl ‘conistriction (see 10:
CSR 275) and ‘test ‘hole-(see 10°CSK 23-6).
shall ‘inchide the: geographic Hlocation cfthe:
-of-groniidivaterin:well, “boring. Or test _bolé._The_ geogranhlc:

:AUTHORITY o secnom 256 606 256, 6]

.vmle Jiled Ap:

PURPOSE: This rule designates special st

ning: of wells,

it required. The permittee shall,

{NADS3) géodetic  datuin., Lotation acdir
‘cy shall be.at Teastone (1) place-afterthe e
‘onds: decimal: point: i.e,
.59:9"N, johgiude 94°01'01:0"W: Devic
:ihat can provide’ such measurements incfud
‘but :dré not limited to, handheid Glob
‘Posifioning System (GPS) tecéivers that a
Wide: ‘areq ‘augmentation system (WAAL
capable;

latitude  38°S'

(6) If work is performed by the landowne
:;foIlowmg strict.zéquirements ‘under sectic
,256 607 RSMo :he landownel nmust. subm:

‘il laws and rules.as if a2 '};érimtted eimtjf

1987 Emergenoy rescmton (md emergen.

expzréd Aprzl 9 1994 Rescmdeté a)
’ Fxled Aug I 7 ]993 ejﬁ‘ecrz

2005, effeciive-Oct.. 30,:2005..

#Originl. authority: 256,806, -RSMO.: 1991 256 67
RSMo 1985, amended 1991: 256.6

amended 1991;.and 256,625, RSMp 1985 anéendezt 195

10-CSR 23-3.070 Plastic Well Cﬁ'sing

dards for the tise-of Plastic casing in:the wal
well

umd b) ,:efemnu, as a: pa:twn v:qf tl 7
wenld b nduly czmzbm*o 18 OF: EXPRISIY.
The?efore the material which is'so meorp
yated.ision jzle wWitfr. BERCY W who ﬁle(f th
rule, and. with the Qffice of the. Secrcm)j ‘
State; Any inrerested pe)m)x may view M
miarefial -ar either agengy's szdqaarms i
the seme:will be made available:at the: Offi
of the Secrétary of . State ar. w cost WL i
exceed aciual:cost of £opy reprodiction, T
entire ‘rext. of the rile rinted-here. Th
noré-refers only to ‘the incoyporatéd by refe
gnee material,

(1) “Standards.

(A) Approved: Materidls. Any’ (hermo-pla
fic-pipenged for well casing. §l '
‘standards of the American Socie
:md Mdtemals (ASTM) 1916 Race: Stree
ich are jefe

location shail have-a format:in degrees, ‘min-
uies And seconds for- latifude -and Tongimde:
relative o the North -American Datum 1983

tion: for ’I'ketmplaslzc Wi{!l Csing .wé g
‘Couplings Made: iin Standard Dimensic
Ratios (SDR), SCH 40 and SCH 8

Rosii CARNanaR  {9/30/05)
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10 CSR 23-3—~DEPARTMENT OF NATURAL RESOURCES

Division 23—Geological Survey-ant
‘Resource-Assessment Division:

Acceptable ‘casings uged for well§ that pro=
duce:potable water must-be composed of LeT-:
tain- classes of polyviayl clildride (PVEY 6
derylonitrile-bitadienc-styrene: | BS) ther-
mOpide.le accepted by ASTM forwell cas-

ings. -Other casing: may be used if advance:

“written. approval is obtained by:the division.

AB); :Staridard dimension 1atio (SDR): i§
-defermined by the foliowmg {outside diame-
“ter divided by ‘wail thickuiess equals. SDR)
:‘.Casmg miugt have SDR rad

561161115; potdblc water and is accepmble '

‘domestic wells is $ix inches (6"

{C) A minimal nominal casmg size “for
h. dianicter
(average actual size is six and six hundred
-twenty-ﬁve thousandihs ‘inches- (6. 625%).

(D) The thermoplastic: well ca';xm must
have the following markings, chspfayed o 'ﬂxe
casmrr accordmg 1o ASTM standarde 1 .

pcrm;ttﬂd for usc unless g;vcn advzmw Wrxt-
teit appro\fa! by: thé division.

(B) Well cising may be jéined by solvent
weld mechanzcal _}OlIRS such a8 e.plmcd cou-

approved in awance bv dhe dtvxsxon Alf

Example

)omts st be. watertight. Solvent welded:
Joints are ok “permitted for mdnitoring wells.

ABCPlagies: 6"

9 ManuFctureris-Code: Number..

Well Casing

8 Nanonalu Siriuatmn Fo ndmon Logo Mustz=h4vc NSF WC-

PVC 1200 SDR:3i

Wel! Casmg Tms s Anidependent laborafory’s seal of approval. |

P80 SEWC  CYAPIEL

18

‘CODE OF STATE REGULATIONS.

Rogin CARNAum
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oot bladas with.
‘ting the _pige is. necess‘ar)t
eut: square;. A piasuc pipe cutier. cquxpped?
“with extra~w1de rollers” and. thin cutfing

Chapter 3—Well Construction Code

10:CSR 23

(”) ‘Srorage; Handling and C(}mponcnts “The.
installer—

(A} Shall store pipe in: such & manner {o-
prevent saggmg or. bending;,

fully for cuts, gouges
aged ends and otheri

{€) Shall use solvénl cemernt mectmg the-
mcmremems of thc specnf cations for Lhe pars:

prcmdc sufficient open time for makul good
Joint§ bit the instalier shall icomplete Jjonits-
xmmadxately upon appfy:ng the solvent.
cemenl

‘give: close and saﬂsfactory
vhmh wrﬂ reddly mdie

socket tor Detween: twothirds /3} and: full
depth of the Socket-depth: when inserted and
tormed;

(E) May ‘age’ plasnc plpe muplmg wzth
mo!ded s bt

plmnc plpt‘ 10 2 mn-plamc well: ':Lreen

3) chhmque for Joining Sclvént “Weld

Plastic Well Casmrr

(&) Cutiiig: The instHeér shill iise. fing-
-ornorsetfor when cuts
Pipé etids shall'bie:

wheels iy be used. Standard sieglipipe or

'tubmg cutters . shall -not be “used *for cutting’
‘plastie-pipe,

{B) Cleaning. The insfafler-shall ¢lean.all
Adirt,-dust, moisture-and:burrs from. pipe ends:
and couplings. ’-I‘he: installer may use; |
‘cheimical or fneclianical cleaners Which aré:

:suitable -for the parficular plastic :material-

bemg used.

{CY-Primer; Theitistaller shall usc & primer:
when, because of the't pe plastic: material:
-bemg uised, the: pipe an ':couplmg surfaces:
‘must-be-softered and dissolved. in order to:
form acontiruous bond betweén the mating.
surfaces or when the particnlar type of sol-
vent Cemént being usedfequires one,-of both.

{D) Cement Applicaion. “The -instalfer

cement (6 the ‘nside:of fhe-couplinigto-¢over-

instalier shall then qulcidy apply An-even coat'

shall =apply—&— mederate—#nd—even—toat—of—— — -D80- degrees -“Fahtenheit;

«of cement to the outside of the. pipe being
joined to d- distaice whicl s -equal 1o the
depth of thie: pipe coipling; socket, ‘Cantion
ghould be-used when' handlmg solvent centent
10 avoid ‘skin ‘contdct or ifhalaton of vapors..
{E) Assernbly: The installer shall—

- Male the jointas quickly.as pos.sxble

after application of the:cement. and, betore ¥

’d’rieq

the -cement:dries part;.ally,

3. Ingert (He pipe into’ theiCoupling sock-
et; tummg the: ‘pipe. tosensure even-distribu~
tion of cénent;

4, Make sure: that the-pipeis inserted to
the full-depthi-of the coupli cket;

 5.'Remove excess:solvent cement from
the exierior-of ‘the Joint witle a.clean, dry.
cloth;

6. “Tighten :a threaded joint by ‘nio:more
than orie (1) full turhi using wrenchs

o1 ‘Not disturb the :.ouplmg oint unmg
afier the' cement as sét, in’ order’to avoid
damage fo the:joint and. iess of fit; and”

8. ‘Allow sufficient:time for the: Joinitite
develdp good haddling’ stretigth "baser !
manufacurer’s’ specaﬁcauons (usually Lwo
seven. (2-7). ‘minuies):: When teniperatuie
exceed :one: “hundred degrecs I’ahrhnhez:f
{106°F, dxfﬁculty A PTOpE bom.mg may be-.

Ivent

experienced because the ac

dred dagrees Fahrenhei (IOG )befon, they
«cari be solvent ceménied,

Keepingeasing in:
the: shade ~wilf help, When temperatures fall.

Below forly degrees [Fahrenheit (40°F), the.
mse-of :specidlly formulated cements may’ be

ddeable To enstire-optinminystrengl Hevels

(F) Dnihhg Ingide of Plastic Casmg A

‘installer shounld wse ‘extreme’ care il drilling.
inside’ the pIasuc casing 1§ required ~when;
drilling ‘any kind 'ofwell b

process.can. fracture or abraid: the plastic.cas

mg

(G) Grouiingof Plastic: Casmg

1. Rapid-setting cemefit . is .ot to: e
used. Beca
grout made.of: rap;d—sectmg ‘cement-is not pers-
mitted for use in wells-whi
BVC or ABS pipe. The following shows the.
strength -of PYC dt varidus temperadites
‘based on 93.4-degrees Fahrenheit being:-one.
‘hiindréd pércent (100%) of'its test sirengih:

se-of its high theat of hydration,

A. S0.degrees Fahrenheit, 114 percent;
B. ‘60 dasrees Fahtesheir, 107 ‘percent;
C. 70 degrees Fahrenheit, 101 percent;
08 pescent;
E. :90 degrees Fahrenheit, 88 peifcent;
. "100:degrees Fahrenheit, 83 percer;
G. 110 degreés Pahténheit, 77 percent

ccause thie dritling;

-arg-cased with.

H 120 degrees. Fatirenheil, 72-percent;
. 130-degrees Fahrenheit, 65.percent;
; 140 degress Fahreoheil; 4(}:pcrcc,u_c__

,and

K. 1150 degrees Fahrenhcn 10 percent.
2. Bentomta and bemomte slurry gro

groutmg rhe annulus of w A3
-Gasingbecatise these grouts-donot mcrease
“emaperdpure: during the: Curing PrOCEss..

3; \Cement slurry 18 ‘usable with. Son
:restrictions,. “The: use -Of neat comeht Shif
‘¢an cause problems in certain situation
During ‘the -caring: process of néal" eenie
slu Ty tcmparature mcrcases are @ by Tl

armulus, tvmpcmmre increasés
‘seventeen-to-thirfy-five: degrees ( >
pormal, When annular spaces. are Iarcu
resulting ‘in thicker grout; the: teqiperatly
dnerease that resulis may canse the casing |
fail, The addition ‘of “two to mnine ‘perces
{2-9%).benicnite powder o the-cementsly
1y will feducethe Tate-at which heat is go1
erated dﬂowmg fhe Tieat to; be :dissipatei
resuhm m less potcnnai damagc 10 the:ta

WO k_; T Eus dc[emnnaﬂon will'be made by
Wl istallation contraciorn.

{1) Use of-Strews, "When -extra strength -
desxred in solvent weld joiuts, ‘stafnléss: siei
screws may be used; ‘but must: not. penetral
through 1o the” inside of the casing. The us
of any l)pe of fivets that pénetrate 1o 1
inside of the.casing is prohibited.

() Screws Requxred or Uneonsolidite
Material Imgatxon Wells: When PVCo
casing is used. that requires gluing, at 1ea
four (4)staiiless steel screws must be usedd 4
gach couplmg The Screws: shall not penetral
through tosthe inside. of the casing.

{K) PYC and ABS casing may never L
used when known: gasolmc or: 50
tarnination exists: within® one hundred ¢
yards -of he ‘well ‘being rcpalred or drmec
When vasolmc or- solvmt c.o t

ABS pipe matma[ will be consxdere(} oﬁ
cascg_by: case. basis. Approval musi. b
receivedin advarice,

RoBIN’ CARNAHAN: (9130[05)
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10 CSR 23-3—DEPARTMENT OF NATURAL RESOURCES

Division 23—Geslogical Survéy and
‘Resource Assessment Division

256 615 and 256 626, RSMo 1994 * 0‘.
rule filed April 987, ej}”ect Iy
1987, Amended: Filed Aug. 17; 1993; eﬁec—
dive ‘March 10, 1994, -Amended: Filed huly
13,.1994, effective Jan. 29, 1995: Amended:
Filed Nov. 1, 1995, eﬁectwe June 30, 1996.

*Original autharitys 256606, RSMo. ‘1991:. ‘256,614,
RSMo 1985, -amended 1991; 256.615: RSMo ]99] and
256:626,. RSMo 1985 twiended 1991,

10°CSR 23.3.080 Liners

PURPOSE: This, jule’sets guidelines for 4
use of liners-irwells in Missouri.

PUBLISHER 'S NOTE: The Secrosary.of siate’
has. determined that the _publication: of t}ze
entire dext of the material which s
rared by reference as a- portion: o this: nde‘
»vuld be widitly cumbersome or axpenszvc'

féncé»znfaielfiql; '

(I3 Usgqof Liners, Linees dre generally” used
for three (3):purposes. ' - used {05

(A) Hold the well bore opén wher: cavmg
ori$paliing rock'is encountered. "Theése:lin
arciusuaily slotied to-allow water to enter'the
woll from: the  aguifit Gr

(B) Suuloul problem:areas below the-exist
.mg:' sing or 0 correct fnddéquate grouting
;Seals of the (casing anniilus-4nd other prob:
Jems arising’ ‘coneeming: contamination: «of
:subsurtace waters, ‘Plastic-liners may besed
,effecnvcly fo:splye-iron haciciia problems-on
steel casings.- £ a plastic Tiner s instaled to
el .olt an iron bacteria problem, i’ must
extend from. the botfom: of ‘the steel casing
' ts-upper énd no-deeper” than
e Y below i top-of tie well cas-
=mg The lmer TS aise be grotited. as stated

.problem in the «
:p}aced thhm ﬁve feet (

and. no grout 18 required:

{2y:General Specifications and-Guidelines,

(A) Liners'may be composed of eithier steel.

‘of thernioplastic,

1..Steel liners must'be. new and have:an,

‘iniside: diamister at least Tour inches (4"} and
‘have-a minimum wall thickness not léss thad,
188 i'm,h’t‘:é

. Plastic-linéts must meet American

SOuety “for Tesnng and Materials. (ASTM):

stiddrds conceriiing thermoplastic well
ing and:be-composed of polyvinyl (PVC).or
4(.ryiommIe—bmadxﬂne-styrenc (ABS) materi-

A “The m‘s'xd'. drameter must.not be
smaller thd!l fOLr mches (4 ")

{SDR) ratmgs al]owable for Imer is SDR 26,
SDR \ SDR 17 and SDR 13,5 Bctiedule

problema ax:smc, wncemmg zhe-.. :

tion ‘of Subsurface. water ‘must have their

uppee end-set no deeper than ten ifeet (109
b f e

muet ‘beseeiired in 'the 1E,
(C) Packers shali be-se
] makmg'.s’u’r

Tiner pLu.ement Packers are not recmrui on
liners used only-to Hold open the well boze:

{D) Whenever a liner is needed it is
-ommended fhat:the Bottorn of the liner b
“the'botten of the well: This will help prevent
polenﬂa! foture problems with pumprreplaces
ment:

(3) Method 0 ”Inslalldtlon

he-well hore, hey may be pldced in.the: well;
follawm;; mormal indusery tnsttlation proce-
dores.

(B): AlL othier ‘liners must: be: sealed inte!
:place” followitig: these procedures;

“1. The liner must have-airubberpacker
{first packer) ‘securéd rigar the ‘hottorm. af the
interval 107 Be, grouled, Another Tubbir packs
er (the second. packer) must be secured.about
fiventy feet (20°) dbove e first pécker: This
will result in two: (_2) rubber: pgic}\cr,«, sp.accd:

#bout oienty feet (207 apart-on the lider..
“These-packers:must hold  the grout in. place,

1aced between the fiist and

‘Groul Thust. be
second: packer and
val-as theldiner is-being fnstalled:into the vas:
mg Grout mustalso be placed il opof the:

;agpm‘va’l in g

;mpc material will be: consxderf; : ;
icase basis, Approvdl ‘#nust be recelved bisE
‘advance;

d completely fill this inter=

tractor when seleciing the: fypc of:grout used,

keeping i cninid. the time oflifier installatioly
and grout' set-up “timc.. The Higr .shall be
placcd into the well:casing. bemg carcfid not
to- damédge the packers ‘or lifier, 6r ‘two (2)
packers moust ‘be placed ¢lose: fopethér near
£ botorn of ‘thie’ liner and: grouted “after the
lmer is set by pressure grouting fhrough &
trémie pipe. The' bottom sixty feet (60" of
anrmlus creatcd svhen msta]nng, a four And:

 requl
ann.xlus suty feet (60‘
3 2: Alterriate
considered -on 2
required::

(4)-Permitted Responsibility to:Sedl Liner: In:

wells that have g linér uséd for any purpose;
“gther than ‘hold

the- 1éspongibili
‘thagthe _dmmius. beLw::en ‘e “well Bore and,

the well ‘bore open, iy
“(hie’ permitiee’to ensire:

the lineris:sealed..

(5) :PVC dnd ABS finers: may never be uscd‘

ling it-to-at Teasta-point
ty ) above: the third packer: Care:
.mus:t be i_talserr by the well ‘installation con--

20
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Chapter 3—Well Construction Code o 0CSR283

"TABLE'S

‘Numbéer of Bags for Minimuni Awiount of Required:Grout-for
‘Lining Water "Wells

‘Quter Diamefer of Plastic Linery 41/2 inchies—Miniim: Length ‘of Grout: 60 feet

& 8 10
Borehole Diameter =~ #Ann.O.H.. _ AmiOH. *Aun, AGH

Type of Grout
CEMENT
Portland Type I
-Portland Ty
BENTONITE
Pellets—
172" Baroid Pellets:
3/8" Barc 1s:
1/4" Baroid Péllets:
“Wys- beénd Tablers
‘Volelay 1/2*
Volclay 318"
Vololay1/4"
‘Chips—
‘Baroid Hole!
Wyo-bend.
Wyosbend Medutn:
“Vol¢lay-Coarse:
VoIcIay Medium
‘Grdnilar—
Benseal
‘Wyo-bend NG: &
“Wyo-bend No. 16
‘Slorry—
Bercid
Wyo-bend:
Yolclay.

(R
st
s
A
3
e
B
e
953
&

65 6065780 KT K1
i
3

MR o
Py
G

GUER On
G
o L
oot
et
™
G

o YR
63 s
[« NEG IR

#Ann. = Bags needed to fill:Anilar Spac
“Q.H. = Bagsteeded tofillthe Opéa ‘Bore Hole
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Lo o Diviston 23—Geological Survey.and.
10 CSR'23-3—DEPARTMENT OF NATURAL RESOURCES Resource Assessment Division

TABLE G-

Nunsber of Bags for Mibamia Amioint of Required Grout for
Linitig ‘Water Wells:

Outér Diameter of Plastic Lines: 5 iriches—Minimurs Lngth of Grout: 60, feet

6 8 10
Borehole Diameter A OH, *Ann."0.H, . tAooOH.

“Type of-Grout:
CEMENT
‘Portland. Type 1
Portidnd Type UF
‘BENTONITE
Peiletse—
Saroid Pellets
‘Baroid Pellets
174" Baroid Pellets
Wyonbend Tablcts
VOlCld,y 172"
Nolclay 3/8"
Voiclay 14"

L3 e
FS
o
-
N
&£
g
Gl
AVN]
O

Wyc-bend di
Volql_ay Coarse '

Uit o
-
Y

Eniinith
ok
ey

sl e
o
N,
£
3
[+
g
<

ﬁ,y,c—bend.No. 16

Starry— ]
“Baroid i 3 : b3
“Wyo-hend. jed 4 4 7 810
Volclay 1 3 7

A, = Bagsmeoded o fill Anmilar Space;
“OH. = BaEs yeeded o fill the: Open Bore:Hole.
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Chapter 3-—Well Construction Code

10 SR 233 i€

AUTHORITY: seciions 256.606 anil 356.626,.
RSMo 1994:% Original ride filed April 2;
1987, effective July 27, 1987. Eme)genqr:
rescission and emergency Fitle jzled Nov. 18,
1993 effective Dec. 11, 1993, expire April9,
1994. Rescinded ond reaa'opted Filed Aug:.
17 1993, CHive: Manh 10 199%

effective Jiié 30, =19£36,

*Or’gma[auﬂxanry 2566063.&540 1951 arid 2561625,

10 CSR.23-3.090 Regionalization.

PURPOSE: This-rule sefs. s'peczﬁc dditionai
Standards for~cen’am zegmns in:Missourt.

Fditor's Note: Area-maps mentioned, m iy
sile wigy ‘be Jound. fullowing: 70 - CSR 23
3110

P UBLISHER 'S NOT E"The secretm)' Qf state

s:m‘f: ufu i ‘a‘u Ilu. quqw atixed by nfd:
ence-materiol:

¢y Arca- 1, Al pcrxons crngaged m drilig
domestic wells o Aren L, u luncstons. vr
dolomite area(Figire 1 g 8) shatl

(A) ‘Setao: Jess than elghty feel (807 of
caging,; exrendmg niot Jless -thian thirty feet
(30') info bedrock, Example: if sixty fest
(60Yof residnal. (weathercd rock) miaterial is
'encountcredj' duilmg belore hedru sk, thely

‘the-drill hul:, i i 0[
hrhq m(‘heq R SIR'Y

;spemﬁed in 10 CSR
“CSR 23-3.070 (plastic);
_(D) Tnstall and seaf asmg -as-follows:
1. Fulldength grouris preferred and will
:ensure-a betier annular:sgal but seahng the

3.;030 (stcel} or 10

.-dpproved gron; midterial and procedires et
sout-in 10 CSR.23-3.030 is:required.. Drill

‘cuttings and ‘@ drive shog--of’ drill cumngs

;éilb\}vnd to: core before :

used by themselves dre. not. approved. grout
inateridls: Drifl tustings: may” be placed above

‘the Emut..d interval to. fill in. the anmuldr

B. If plastic: casing is uséd, & packet;
couplmg or mverted bell ;s reqmred e} be

continues. No _packc:r cwplm_g or ;nve,rta,ii
bell is regired it grout is- allowed to:eure
‘before-dritli ing resumes;

C, The following iifdes rhiistibe- fol-
Jowed for curing grout when no packer is
useds

i SEt ume of seveng'-iivo jiiy
(III) Clupped bentomt%mxmmum

varies based:on Addmves And mdnufacrurer 'y
specificaionis]
fithe wcll is:10. berdrilied:as an allyvial

WeII—-—

1..-No 1686 that tiventy feet: (20‘) of cds-
ing shall'be sek.above the'screened or. perfo-
rated intereal'of the well;

2. The drill hole-shall be constructed:a
midimupof fen aiid ﬁv@-e:ghths iuches (10
5/8")-in diameter ‘being :
4"y Targer. than flic
it. ‘Well casing must be at least: six irch (6")5
nuuuml dmmcm Gmdcu, x.ltlmuutcd'

f(mmlum b&.mg dr:ﬂ(.d ¢an be dllowed to.

‘cave back c.geunst the screen;,

éls .Eénd :proce_durex sef out 0 100 SR 25
'3:030 1§ required,

(2) Aiea-2. All persons engaged in drilling
‘dpmesticwells: in. Arer 2., Central Western:
‘Missouri (Figire'2) $hall—:

(A Setno less-than fortyteet (40" of cag-

‘ing, extendingmot less than fifteen feet (]5 )
into-bedrock: Areas where :Cherokee Groupé
:sediments are present. et casmg through cav-
g zones: and. into- watcrbearmg sands. I

'.ow;rmostathlrt}hfeet 30%- ef«casmgﬂusmgwsomeamscanceLth]s‘ Tight_tequire: several

‘huiidred “fegt of -casing. Liners may be used:
with minimum amount of casmg listed for
higiaresy

“dllowed to- Cure before drzlhn‘g resumes;y

fime: of tw_c_;ivg (12)" hours*

@

() Construct the.drill hole'a minimun:
eight ‘and " fiveseighths mz,hes (8 5/8Y
diameéter i the surface casing ‘point;;
(C) Install :new steel or: pldsnc casings
specified “in 10-CSR 23-3.030 (steel), or°
CSR 23.3.07 (pldstm)
(D) Install and seal. casmg as-follows: Fa
length :grout is ‘preferred and will ensure
bettcr annular seal but sca]mg the lowermc

AN 030 is requxred Diill; cumng e
A drive 8hog or% drifl cuttings med by ther
selves are not-approved grout mé
‘ghtrings ‘may. be placed above thi
intervakto fill in'the annular space~

L. If steel casing s uged; a-driveishoe:
reqmred except-on.wells where tHE grout

2.0 plasnc castog is wsed; & packe
couplmg ‘or ‘inveried bell is reqmred to: |
secured near-the. botiom ‘of the Casing ‘af
mustHold the ‘grout in. place while drilli
contmues ‘No spacker; coupling, or, inverk
bel] 1s required: if - ‘grout is atowed to cu

ﬂhng resu H

" A Hi: early Lement—mlmmum s

:set txme of seventy~2w0 {72) hou
€. Chipped bentogite—minin
hydratmn ‘{ime.of four (4) holrs! ant
. High solids bentonite siurrv

yaries: basedl on additives and r;mnuf@c,mre;

‘Specifications;
(E)/In:arcas-whete shale or shaléy midfei
al 1s prwmr dbo\«'e the watuhc"mm: zone

‘I No-less: than twenty feet (20 of ca
iing: shall.be sel above the:screened. or perf
rared ‘interval.of the well;

2, The-drill-hole: shall be-Construcied
‘minimim of ‘ten and- five- czghths inches:(:
578 in diameter. being at Jeast four inch
rger in-diameter than the- casmg 1ol
;placed :into t. ‘Well €asing. ‘must be.at led
‘six-inch (6") nomitial diameter, Grade
Shiloringted .gravel iy be: placed Ao ¢
-anfular:space adjacent to:the well screen-i
matural gravels in the Tormation beirg drille
‘caii’ be allowed 10° cave back -against d
soreen;. ang i

3. Fu!l-lcnuth grout 487 prcferreé (abo‘
the-screened m[crvdl) and will ensure.
‘annular seal.but: sealing the upper- tWenty fe

.gqan_q“ 5‘53?,{%?"‘“ {8/30/05)
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%10 CSR 23-—~DEPARTMENT OF NATURAL RESOURGES

Diyfisi.dhf?,3-—?GeOlQQiCa| Survey.and
~ Resource Assessment Division

(20" of casing using approve(i grout materi-
alsand ‘procedures $er-out i 10 CSR.23-
3.030:15 required;

(G) Five:Inch (57) Casing Wells, A-well

may_ be: compléted using & five-inch (5%
rigminal® ¢asing if:the following standards dre:

met:

1. The casing must be set full lengthand.

be’slotted: ACI05S the producing horizons,
e st be-eight : and five=

‘upper forty:-feet: (40 ) I
and fi ve—el_ghﬂw inches (30" 5/8") in dmmcter:
and

3. The upper’ ﬁon} feet: (40‘} of":mnuiar'

'spacé must be grouted 41d the remdinder 6f
the borehole ‘below: the- grout:muss: ‘be.- gravel
pdeked:

(3) Area 3. All persons engaged in.drilling
‘domestic wells in:aréa 3, northwest Missotiri
Ares '(Figure 3 shalls
(A):If the well is 1o-be drilled 45 a-placial
drift-or. aHuvm] welly

1. No‘less than tweiity fecf (20°) of cas-
ing shall’be set dbove: the sereenied or perfo-
rated interval of the wal}

nmural--.(native) graver
drilled can ibe-allowed 10 ‘cave bagk” avamst
the sereeny

3. Fill-length'grout i preferred (above;
“the apren

{20'):0f Casing using ap;aroved BFOUE materi-:

aals dnd. procedmes set “out :in :10-:CSR.23x

13.030'is: required:
)AL the wellds o0 ‘be-drilled-as a.bediock.
sweil—

3. Set o, less than: Torty: feet (40) of

fcasing, -extending ot les§ than fiflecw feel
(15"} info bedrock;.

2 Comtl UCI. thc ch 131 holr: R nmnmum ul E

dxameter fo the sulface casmg p@m{

3. Install-new stee] or-plastic. ‘casing :a:

:s.peuﬁed in 10 CSR 23-3.030 {steel)-or" 10
‘CSR:.23:3.070 {plastic); and
4. Yostall and seal casing as:followss
A; Bull-length grout
will-énsure:a better anmila seal but sedling

approved grout materials: and. -procedureh set
out in. 10 CSR 233,030 is requi

cuttings -and -4 -drive shog or drill .c_u.tungs

in dismeser with the:
're'fmcd out toteq.

‘expected 10 -be av%ﬂabk ip deeper b

.must set amiinimum of fo tyfeet:
:mg,‘ y-but only-oné oot |

muy he mmple;ed nsing

torvad) and will casure & beter
nomiingl casing il die rql}owx_i _

-annular"seﬂ! but sealmg the uipper {wenty feet’

preferred ang.

used by (hemselves: are ot dpproved grout:

‘haterials. Drill cuttings may be placed abive:
orouted interval:tofill in the annular space—

Q) ‘If, steel casing ig hsed,. a drive:
sh
gicdt i§ allowed 10 -turé beford drﬂhng
TeSUmes;

(D I plastic. casing s wsed, 4
packer couplmv or mverted be!i is rcqmred

and ‘must hok. “ihe c,mut in pls
drilling ‘contines; ‘NO picker
inverted bell is reqmred if grout is allowed o
curebefore drilling Tesumes;

(IED) “The fo]lowm« times must be
followed for' curing giout-wheh 1o packer iS
uged:

&) Hz~ear}y c.cment——:mmmum
set:time. of twelve {12)- hours

(d) High 'solids “bentonite slur—
ry--varies | base'b -onadditives and manuf4c~
tarer’s’ _pecmcatmms_

{C) If usable amounts sof “water: ate; ot
drotk
Tom, the:

‘horizons andwater is only availab

-uppes,. fracired and ‘weathered porton of
‘bcdrock :and if the: water: is -coming from 2.

{-Jeast forty féer(40) degp, you:
(40°y ol'cass
Y of this casing nesd:

“fis afowssthe use-of

thaﬂower ‘water horizons undersome circuni-

stances; and,
D). Five-Iich- (5"} Casing Wcﬂs A well
a fves mch rﬁ"‘

met:

A Thetasing mus b st

be sloucd across the produ n ZOnsy:
2. The drillhiole. must-be cight:and’

cxghﬂm inches

and:
3. Theuppor-forty fogt. 40"y of:anmnlar

spice must be, grouted dind ‘he: remainder-of

the borehole-below:the: grout: must be gravel
packed..

(4) Atea 4, All persons engiged in drﬂlmg
doméstic wells in Area 4, northeast Missduri
area, (Fxgurc 7) shalle-

(A) If the well is to-be drilled 4s-a bedrock

is requu'ed exccpt on-wells ‘where. the:

'used :

X

) o1t 03 to bé 'réém‘aed o{it © ten~
AT .ﬁve exghths inches (10 5/8") in diameter;

2. Constructihe drill fiolea minimum of
ight and fiveieighths inchies (8. 5/8") Tl
diameterto.the surface casing pointy

3; Instdll new steel or plastic casing as
bpeuﬁed in 10-CSR 23-3:030.{steel) or 10

GSR23-3,070 (plastic); and
4, Instatl-and'seal casing-as follows:
A Full Icngr_h grout is: p e_n'ed and

}; themselveq ére b approved grout
materials, Drill cuttings may be:placed dbove:

_groned inteival 10:fill.in the AhnUIALSpaCE—.

o6l casing is:used, & drive:

W) I s

shoe :s réquired except:on wells ‘where. the:
grout ‘is. allowed 't0 cure before drilling:
iresumes;

Iy M plastié casing. 8 used; a

;packer ‘couplingror-inverted bell is- reqmred;
40 be secured mear-the:botfom of the casing
and st *hold the: :prout in place while!
drilling: continues, ‘Mo. packer,, cobpling: or;
iriverted:beilis: reqmred ifgroutisallowed w
«clire béfore. drilling résumes] and.

(III} “Thefollowing: iimes mast be.

followed for-ciiring frout, WHen: po:pac
used:

settitne of Lwe]ve (1
(b) Portland Typc- I

{dy High solids bemonne shiar-
»ry-varxes baséd ot ddditives’ and manufac:-
lurer’s specifications;

(B) If the: well s to bedrilled as an-uncon-
sohdateﬂ nalerials well—

: s than twenty’ feet (20') of cas-
] ail be: et dbove. the scréenedior perfo-
rated. interval of the well;

. 2., "The, 8eill ‘hole shall ‘be cotistiucted &,
mfmmum often dnd: ﬁve»exg}uhs inches (10
in didmeter being:at least faur inches
larger iri-diameter than the-casing to be
placed into i, Well casing ‘must be at ledst:

stx-inch (6") nominul diameter: Graded,
chiorinated gravel tay ‘be placed into /ihe
annlar space adjacent to the well screen-or
natural(aztive) gravels in the formation being
drilled can be-allowed to-cave back against
the screen; and

3. Fulllength’ grout-is preferred above
thie screéned inferval) and will-ensurea befter
annifar-seal but sealing the> upper-twenty-feet

thie lowermest-Hirty-feet (30%- of-casig- iising—well- -
1. Set 0o fess dun “forty fect {40% wof”

casing;. extending. not less than fifteen feet
(15" into bedrock;

(20 of tasing using approved £rogt I
als. and procedures set out in 10 CSR. 23+
3.030is: mquued

24
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Chapter 3~Well Construction Code

10 GSR 233

AC) Ifuisable amounts:of watet or water of
acoeplable quahty are -not cxpected o be:

‘available in deeper bediock horizons and

witer i§ ;only-available from:. the upper, frac<
red ";hered pemon of bedrock, and.
if ‘the water is coming from 4 zohe that is at.

hired and w

"Ieast forly feet (40) Eléep, a2 minioum of

one foot: (1 ) of_ t}_us gasl_ng .need be set’ mto

thié bedrock. This allows-the use of shallowes

water horizons under some, circmstances,

{(5) Arca 5. Al persons. engaged in ‘drilling
domestic wells in-area 5, Missouri Bootheel
andvzcﬂl myjor Stredim alluvial areds (Figuie:5)

{A)Ifthe well is 16 be drilled asa bedrock
weli—— ]
1. Set ng less than-eighty fee[ (80!
casmg‘,:' ‘extending not less [fhan. ity ¢
(30° ) to bedrocix
2y Congtrict the drillh
eight and five-eighth mc,hcs ;
dismetero:the surface casmg poxm*
3. Inswll new steel or plas J
speuﬁed i 10:CSR 23:3.030" (steel) or 10
CSR: 23-3.070. (p}asnu)'

»dpproved grout matenals and pwcedures set
-out i 10-CSR: 23-3:030 is: requrred Diill
;guiftings -and - & dif hoe-or drill cumngs
‘used by themselves are not pproved grout
‘materials. Drill cuttmgs may laced. abiove:
.grouted-intervalto fill inthe-annular space;
) steel -easing Is used; 4 diive
shoe fis' required: except.on: wells ‘where: the:
grout is allowed 1o cure before: -drilling,
tosumes;. ' ‘
Iy 1f plast:c casing is used, a
packir: voupling-or-dnverted bell is red
to be secured near the bottom'of ‘the ¢ 5
aid nibist Told Hhé. groul, i place whﬂe.‘

:drt!lmg continues, No _pacKer, coupling or.

inverted bell'is tequired ifigroutis allowed to-
cure'before drilling:resumes; and

() The following titdes ‘must be:
followei! for curing-gron when ho-packer is.
used: ) ‘

@) H1~._ar1y cement—mihimim.

gertime:of twelve. 12)‘-hours

@ Hiszh solzds:: bentomte ‘sl

ry——vanes*bascd" r-additiveszand-manufac-
turer’s specxﬁcaﬂo s;:

(B) If thie:well 1816 be drilicd asan uncob-
solidated materials: well—

oleia: rmmmun“ of ’

:set ot less tan: forty feet:
.extending nat'less than fiffeen feet (1 50
‘bedrock==

T:/INg Jésg than tweniy Teet{20") of cés-
ing shatl be sci_dbo_vg the sereened or perfo-
rated interval of the ‘well;

The drifl hole shiall be-constructed 4
bk larger than the
casing 16 be placed. infoit. ‘Well-casing miist
be at least four-inch (4% nominal - diameter,
Graded, -chloriated gravel thay be: placed
into ihe 'muular space: adjacent {o :the- well
screen or smatural: (native) gravels in: the for-
médton ‘being drilled:an be allowsd 1G-6ave
back against the screen.and.

3, Full-length grout is preferied (above:
ihie:screened” mter\al) and will-ensuresa better
aniiilar seal but’sealing the Uppet twenty feel
20" ) ofcasing using approved rout materi-
a!s and .pmcedmes ‘set outiin 19 {OSR25%

drillers of: lhe‘\x;elis meet ihe ()Elowmﬂ spec—'

1ﬁcanons they-are exemipte
Wells are.
W:l.Sth or constructed in other- ways;
2. Wells are ‘Constructed i tneonsgli-
dated. matenafs. -and

-3 Well casing - diameters ‘dre fio darger’

than two inches: (2%,

{6) Area 6, All persons engaged in.; dritling;
.domestic: ‘wells in Areq 6, St
Mountair area (Figiive 6).shafl—

: Whexe gramte origneous: ock iy withs

slow: the surface;

1. Consiruct the-drifl gled inimn of

vcxg,hi and fivesgighths mbhcs (& 518" in
-dfameéter to ihe: surfdbe casing pomt

nstall and se>1l casing as; follows:;

A ..Fu}l _!er)gth grgug 18 pm;cr’rcd anfd?s

cuftings and 2 drwe shoe, ‘or Grll cumngs
ased by themselves are not approvad Brout:
‘miaterials; Drill cutting§ may be pldced abové:
the wgrouted interval o fill in the annular
‘space;

) ) If steel casing-ib used, a drive
shoe is reqm:ed except on wells ‘where the

resumes; _
() . plastic- casing is used, a
packer; coupling or inverted bell is required

: mrerx-'epemﬁcatmne

jetted, driven,,

Franeois.

of “casing:

grout—is-atiowed— no~Lure—beiore~dnl!mg—mum»hydranon titrie. of fott

10 Be secured near the bottonrof the casii
and must hold the grout dn: place Whi
drilling. continues. No- pagker couplmg [

;.mverted bell'is regiiired if*grout-is ‘allwed:
“¢ure before dnllmg Fesurnes; and

{1 The foliowing times musfl
followed for curing grout when no packer:

useds

8y Hi-garly ce.ment—-—mxmmu
set tdme of twelve {(12)-hours;,

P h§drauoh umekof four (4) hours: .anid;

D ngh solids' bentonite sl
ry—varié§- based. 6n additives-and manbf

- 4B ’ e,grmnc s indre than of
.hum,red feet (1607 below thesurface, seta
Jess thin eighty feet 80"y of Lasmc ot 1§
than t.hmy feet (30" into bedrock.

I tict thé. drilllicle a:aiAinm
v ezvhths inches (& 578" ;
: (s casmg poant_

. Instsn new steel or- plastic casing.:
'spemﬁed 11_1 10 CSR 23~3,0.>0 {steel) or . 1

O m © c‘qR 233, 030_’;3 mqmrcd "D
cuttings and -4 drive shoe ‘of drill curting
used Dy themsclves -are nof .approved grm
‘igterials.. Drill Cuftings ahay b
thie szrouted iiterval “fo -fill. in -the, ‘mnuL
‘space;

(@) I steel casig 18 used, & Uity
shoe: is redquired except on-wells where tt
grout s, -allowed: 10: Cure: ‘béfore drillin
el

(i i piasm caging: is: wsed,
packer, coupling or inverted: ‘bell s require
to. be:secured near the bottom of the casic
and ‘must hold’ the grout. b place. whii
dri ing icontinues:. No. packer, couplmu «
invertetbell is required if grout-is.allowed
curesbetore-drilling resumes’ -and

(I The following times miust T
followed ‘for curing. grout when no packer
nged:

(8) Hi:early cement—minimu
set:timeiof twelve’(12) hours;,
{b)  Poriland '
minimum set tnm, of seventy

Ly Htgh solids ___emomte shu
ry—varies :based .on® :additives ‘and maniifac
turer’s specifications..

ROBINCARNAHAN  {3/31/06)
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10 CSR 23-3—DEPARTMENT OF NATURAL RESOURCES

‘ “R‘gs,oqr:cg A_sse__ssment .Dms:on

AUTHORITY: sections 256:606.cuid 256628,
RSMo Supp. 1991:% Original rule filed #pril
2, 1987, efjective Jw’y 27, 1987. Emergency
mendment _filed Nov. 16, 1993, effective
. expired April 9, 7094
ug. 17, 1993, effeaive

March 10, 1994,

*Qriginial aithority: -256.606, -RSMp 1991 (md 256,626,
RSMy: 1985, airended 1394

10-CSR 23-3.100 Sensitive Areas

PURPOSE: This’ tule sets spécific-addisional
construction standurds for. .sensitive areas

shovim -01i. dheingyg that fiave béer:desigy
ion. the “basis: of citlier nammlly occumi;g

problems caused by -unique groundwurer’

chemistry, anzhropogemc contamingiion, or
beceuse they are locarediin.a fragil
water environment whicl is experier 'ng
ripid: popalaaon groveth or.u barization..

{1)-Sensitive:Area A, Al PEISONS: en}zaged in
dnilmg wells il (s arey’ (Figire -8) -atd
encounter Pennsylvam«m Shales andfor sand:
stones shall—

(A) Set:no less han eighty- fest (80). of

casmg extendmg not less than ﬂurty fe (30 )

s‘mdstone ar_e not prc&ent and Z:no less than
-one bundred’ fifty fect: (150 of casing
extendmg nior less than thirty “feer(30")-into
“bedrock where ‘the Penniylvanian shate:anid
sandstone are present;

{B)-Construci; the drillhole 2 minimum.of
'ezf,ht and i veﬂghthh iniches (8- S/R") £
diameter to:the surface casing pointy

©) Tostall mew steel or plastic céising &
in J0CSR 23~3 030 (steely, or 10

‘approved, g,rout mwmls and proce'
out in 10 CSR. 23-3.030: is required:

cuttings and 4 drive ghoe -or -dill Suttingd
used by themselves- are. not’ approved grout:
materials: Drill cottirigs foay be placed above.

grouted interval to-fill in the anmular-space—

A Ifsted] casing s wsed, a'dfive shoe.

is requlred excep{ on-wells where the.grootis
allowed 10 ‘cure befare: drxlhng réstimes; and

B.If plastic- casing is used, paci\er
coupling or imverted: bell’ is requued 10 be
secured near the bottom. of the casing and

¢ontinues. “No. packer, coupling-or ‘inverted
bell is required :if grout is. allowed o' vure
before drilling resumes; andd

2, Thee following times must be followsd.

for curing grofit;When'rio packer is used:

A. Hirearly cement—minimum set.
ime of twetve: (12) hoursy

B, Portland Type: T cement—mini-
i et time of seéverity-two (72)- Hiours:

C. Chipped ‘bentodite—mihimum
hydmtlon time of four: (@) hours; .anid:

. High solids beritonife- Sl ty—
varies based on-additives and: manuficturer’s
specificdtions;

(2) Sensitive Ared B Wells dnl!ed thm
onc quarter (1/4) mile of the

mm thezr wem Wclis dnlled wmnn ‘ofie=
giarter, (1/4} mile of the igjer lakes that:are
noi drilled below-normal :podl levél «of the
Iake ‘are 0ot reqmrad 0 meetsensitive. Arca. B

shall: be followed
(A) Listiof Lakes—

. Truman,

. Stacktor;

+ Table ROCK;

. ‘Bull Shoals;

. Lake of the -Ozarksy

Wappappeilo;

. Pomme: de Terrel

. Norfolk; and.

. Cléarwater:

(B) If the well is to-bedrilled-closer-than
‘one- quarler (1/4) mileto thc shorahnc of the?
Jake, casing st be sef to mt fifty feet
{50% below the botony’ ‘e fake: The deep—-
ést part' of the Eaké ';;w'thiii dii'e-j' ter (1

bwd@d&@ww

et
from m(, ldLL is luz,du,d ﬁfty fccl (50: 3 iugh~.
er in elevation than: the. shoreline. and "the:
deepest estimated “bottorh- of the lake within:
one-quarter (1/4);mile from the well 18 thirly
feet(30"): degp, then ‘one hundred and- thirty:
feét (130 :0f éasing-anust be sét, Fifty fest
(50" {elevation above lake): «+ thirty feet

(30" (depti of watet) + ‘fifty: feet (50%).

(below lake. bottom) = :one . hundred - ﬂnrty»
feet(130"). casing]
(C) 1t is highly recommended that’
well 1§ drilled mat'ig-located Sloser than one-

quarter (174) ‘mile ‘to the :shorehine of any

major Iake a casmg pomt request form {sup-
dmsmn. “The casm
casing and will supply nformation: on

requested. water yxeld amiounts and. corre:
sponding . total ,de_pth of well, To -ensure ithe

'in’g" must t}e‘ sety

yefore.a.

Tocation Gf the proposed drill site a copy of
the landowner’s property -deed snowxng
detailed Tocation information and:4 copy of
the. Fndowner's 'plat {if. available) ehowmg
proposed drilling site Jocatiori, must be
attdched 10 mmpleted casing pomt Fequest
form. The:casing point request’ form will B&:
processed quickly and returned to the
Jandowner o driller, -or boilt: Afier the jwell
is drifled:the casing point-request formi mugst
besubmiifted with thescertification form. If &
well is_drilled -within. cne-quarter {1/4) mile
ofthe Jakes contained insection {
and less thanthe réquired: aniouritof ¢asing:is;
'set, the “well' ‘installation’ -contracior -must’
“brigig the-well ‘up-16 thé standards’set in this.
rule-and, will be:sibject fo dxscxplmary action:
deeined necessdry by the-division;

(D) A minimum of eighty. feet (80"):0f¢as-

; -.Thé ca’qm;, sixan He msr;alled andscaled.
a8 foﬂm\si‘

enguire-g beﬁte'r anmular sgal but Sealingithe
Jowermost thirty feet (30°) ‘of casibg using
appreved grcuc matenals and procedures seL‘

cumngs and:4 dnvc shoc or drzll cuttmgs
used by fhéméelves .are-not’ approved. grodt,
materials: Dall- cuttmgs gy be piaced above:
grouted nrerval to-fillin the ‘dniular space;

A, I sieel casing is'used, a drive shoe
is:equired except ofi ‘wells Whire the: groutiis
allowed to-cure befors. dril}i‘ng FeSUmes;

B. It plastic‘Casing, i5 used, & pac:(er
coupling, or inverted bell ig-réquired near the.
bottom:of-ihe. c,asmg, and:miost hold the grout:
in-place. while drilling continues, N6 acker,
wuplmg or inverted bell is Teq ed .
i§ allowed to ctire-before drilling resum

C. ‘The followmg time:must ‘be: fol-
1owed for ‘Cuting grout when 1o packer is
used:;

(1) Hi-garly cement—minimum. set
time:of twélve (12):-hours:

(II} Portland’ 'I‘ype L cement==mini:
mum set-time:of sevenfy-two (72) hours;

(HI} Chipped bentonite—minimum
liydation time of four (4)hours; and

(N) Ihgh solids-bentonite sharry=—
varied hased on'additives #nd dignifactirer’s
specifications; and

—— — — — shust-hold-the-grout-in wplace “while -drilling—be-used-fo- esmbhsh;me reqmred amoimt of* ——(H) In-areas-that-have water ‘qualityprob=. |

lems:that would be dcgravated by the nse 6f
steel: casmg, plastxc casing 1s: recommiended,
If it 3§ necéssary (o $et steel Casing dife 1o
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Chapter 3—Well Construction Code:

10CSR233

gedlogic reasoris,. the following mdy sibsti-.

fute for casing:

1. Set no Jess:than. eighty Tfeet(80')-of

Lasmg, ang:

‘2. Linermust be set. through i usmg
4o point:as deermined i subsection (1{C):
Example If the: casing:point was deermined
0 be: bne-hundred and:eighty: feet. (180 }, one

‘hundred and. eighty- fest {180 Y:of liner miist.

‘be set. ‘The liner must meet alf requirements
as ‘stared ‘in 10 CSR 23-3.080, including
grouting..

(3) Seénsitive- Area-C. The Sprmaﬁeld area is
one in. which-urbanization s ‘accurring at:d
rapidirate in 3 curemely sensitive-and frag-
ile geologtc and hydrologic-setting, The arey
i§ underlain by fractired, and civernous
hmesione and pullumn!s are; able o migrate
qumkly, both vérticatly and horrzontally
Because ©f these factors, it s necessary | 10
treat: this: arez dxfferent[y than ; 5urroundmg
areds and have stricter well constmwon st~
dards it persons: enﬂaged in. dritling of

wells i the sensigive drea C -(Figure: 8)
shall=
(A) The casmc shalt bEwet 4 determmcd

“be set, limiting the-dmount.of & Erout réqiived.
,Approval ‘must ‘be obtained. before” drilling:
begins: Area C casing depth ‘mdp. sets the
minimurn amount of required:casing diar will
extend :at ledst e feer (10%) below the:
‘Northview: Shale. Due lo surface: elevation
‘chaiiges withiay (he Guiirice (13

the Nogdliview Stade. (o those  mstanees;

whehe the:-casing extenids more than.ten feet:
(0% below the botfom. of the Northview:
Studle, wore e Qiirgy:feet (30 J-of grout: {5

requlred to:seal off (he Northview Shile. See
0. CSR 23-3; 1@0{3}(9)

{B) The drillhole shall ‘be--constructed’ 4.
minimum of: elghz and. five-eighths. inches: (8-

55/8"} i dxame.er o 1he surfau: casmg pomt

(D) Rl ]ength grout is :préfcrred zmd will
ensure a better annular seai but sealing: the.
fowerniost thirty feet (30°Y of ¢casing using
approved gmut'mdrermh and: pmcedures set.

quarter (1/4) secuon (one-quarter (1/4)

"requzréd exeept' o
:allowed {0 cure beﬁ)re r11 :

secured nedr the bottom ‘of ‘the casing ant
,musi hofd ‘the grout in plauc wlule dnllmwi

_étiirie"o

Reeiltnk set ume of sever

section (onc.».
‘quarter- (1/4) mile), the amount of casing.
‘stated-on the ¢asing: depth map may ‘extend:
‘mipre than ten feet-{ IO Yibelow:the bottam of

milé), the amouint 6f casing required is caleus
lated at the highest eleVation. Thereéfore; /it a.
well is .drilled ‘inia lower. elevation area, the
requived ‘casing Will go miore ihian tén Teet
(10" below ‘the bottom -of the Northview
Shale; . I many: tases; th1rty feet: (307} of
grout:will not seil off the ‘Northview Shale
since the bottom of the:casing is much deep-
er. ‘The Northview Shale intérval miust be:
grouled from ten: feet { 10) below. to the Lop.
of .the shale régardless of the amount of Cas-
ing set. A minimum of " lhlrty feef (30) of
groul s requwed Drill- cumngs and 4 drive
shoe ‘or drill:cuiiings used by themsélves. me

'not "pproved grou! mdterzais D 11 cuumgs:

the annittar - space Install and sea! Lasmg dS-
follows:

“bell i reqmrcd i arout is aliowed 0 ciare:
‘before drilling:resumes; and’

“tirnes must ‘e followed:
for curing grout When no-packet is.used:

A Hx-ear}y Cement—minimun set?

3. Thefollowis

) 'e-(I’J) hours,

twio (72) houts:

. Chipped. bentonite—minimum,

‘hydration: tinie-of four (4) hours: and

D ngh solids benton',

.saz LCS bascd un 4ddlﬁv¢b i tidisi uuun 5

(E) In areas that have water’ quahty prob-
lems that wauld be: iggmva,ted by thgusesof’

 plastic casing is recommende_.
'-y 16 sel stcul dem;, d

"t‘uté for céSmg.
1. 'No'less: than 6né huandred feer (100%)

of ¢z m,«, shall be:set: ‘The drill hole:shall be
consoructed & minithum 0f eight dnd five-
e;ghths inches. @ 5!8") ini;diameter and. new
sixinch (67 inside ‘diameter. Sleel casing
shall be:installed’ as specltled in’ 10:CSK 23-
3:030: A six-inch (6" holeis thei drilled to
total depth and -2 plastic-liner having:an out-
side dmmetnr 1o z,reater than four dnd-onb-

2, 'L‘mer mast be:set through the casing

the casing.depth as. determined by
\red ‘C- casing -depth. - map. The finer must
megtall reqmrements as-stated in 10°CSR 23-

“is used; a-drive shoe d§:

¥ cement—minis.

o-the-required-easing-point- - The-liner-nst— specmcmons apds

3,080 concerning hiners, including groutify
Mor¢ than sixty feet (607 of grout may t

,rcqmred as stated in 10 CSR 23-3.100(3)(D

{4) Special Area. Dug © the mnque and Vi

ded geological conditions present-becausé it
bedrock is’ dccply weathered and.cften hx},hl
fractured, openings -filled it mud .
fmend deep into the bedrock-

Cavmg—m <
s el{ ot

:stmcuon is a problem The following Tult
are -the minimim thal arg reqmred but’i
‘many cases much more steet casing m?

t
nécessary 1o séoive: the well bore. A}so ]
S0me:Cases. plastu, Imer is:not. stmng enoug

used AlL pcrsons Lngagcd in i'ze drilling=¢ uof
domesuc well in speua[ area 1 (see h_;,urc

( 150 ) Lonsuli the: dwmon for mr(her matrm
tiens concemmg H varidrice, ‘unless tasin
swill be:setinto deeper bedrock:

(B) Consiruct the drill holea minimingic
eight. and’ five-eighths inches: (8 5/81) 4
diareter 1o the surface caging point;
(€Y Install new sieel-casingas spetificd:]
10 CSR 23 % 0’%0 Piastm-casm“ of any Eyp

baung u.smg dppmvcd gwut ni:
procedures “set out’in 10-CSR 23:3.030 |
required. Drill cuttings with.a. drive shog ¢
drill cottings used by themselves 816 nc
approved grout,materjals, Dl cuntings ma
b plauuu gbové guuiul intierval fo (il Gt
shnular-gpace;.

2. A drive shoe is reqmred e).cept 0
wells Wwhere the grout is atlowed 1o ‘cur
before: drilling resumes.

£, The following ‘times fuse b
lowed for curing - grout ‘when no packer: |
used:

: (1) Hi-easly cement—minimum
time of twelve (12) hours;

{11y Portland Type 1 ceniéni—mii
mum settimie-of seventy-iwo (72)-hours;:

(1Y) Chipped bentonite—ninimur
hydration time offour (4). Tours;

-1V High solids: bentonite slifrry-
varxes based on-additives and maniifactirer!

3. If.drilling conditionsdé fiotp
“bottom:seal, then'the caging- siust-be drxve
and grouung ‘aterial inuoduced around h

Rosm Crmmt (GI3TI06)
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Division 23~Geolgical Survey and
‘ResourceAssessment Division

outside casing while tlie casing fs being driv+
en.. If the. casing Cannot be sealed {6 prevens
surface/contaniination. from:ertering the well,
a liner st be set and Sedled according to 10
CSR 23-3.080:

(E) In arcas where poor drilling conditions
exist. and it is necessary 1o drive: mulfiple
strings of smaller diameter casing thiougtithe
surface casing, each succeedmb Tiner should:
-extend mio e préceding liner or-tasiqg At
least-twenty feet1 40’} and the-annulus creat:
€d between the casing and: liner must be.
grouted.

{Fy In.wells where it is necessary . 4o set:
casmg beiow stanc water leveis, it ma be:

CSR.23: 3 oso‘fmm (S qurﬁm .

‘helow:
sive: 1r0n ‘i the: produced wc]l water:

{5) Speciat:Area 2 Definitions:

{A)“Lower: aqulter means: that orcxon c:i"E

Iransmjsswe water—b&armg geol

ali.fonnatmns consumnng the Oz
and the St Franceis Aquifer’ i’ thc south-
western. portmn ofiihe sr,dte

readily transmit water in- sufficient qu;mtmes
t0-supply e well, The Northview Formatiof;

the Chattanooga Shale, and-the upper
feet:(30°) of the Cotter Dolomite shall consti-
tutethe: low—permeabxhty ‘bedrock, The Jow-
perimeability bedrock serves 8§:d natural bai-
rier to groundwater niixing. between the
upper aguifer and Jower: ‘aquifer, See Figiire
74 Inchuded herein foran ilustiation:of geot
ogy in-Special AtedZ.
“Upper aquer" ‘TeAns. [hdf. poruo of

'fOImAUOIlS consmuung the Spnm:fxeld
Plareay. Adqiifer in’the-sotthwesterss portion
-of tlie state.

{D) “Maximum contaminant level (MCL)Y”
{s:the-maximum permissible. concentration: of
‘a contaminant.in drinking water.as Hsted by
‘the. National Prinary: Drinking Water
;Regu]anons (NPBWR).

(E) “Actiont level: (AL)’ s: the maximitn
‘permissible-contentration of lead in: drinking
‘water :as “specified: il the. Code gf" Federal
‘Regulafions.. ALs are levels used for con-

(F} “TCE™ shali ‘mear the-organic .chemi-
cal trxciﬂome(hylene {a'common solvent) and.
ts kaown, degraddtxon products mc]udmg but;

niot. limiited. 4o - dichloroethylene. and vinyl
‘chloride. '

(G): “Impact-area’ is defined as that land
“suface area that is widerlain or sirrounded
by water—bearxrg units that contdin ground-
water above the MCL or ‘AL foratieast one
{I) contaminand: of coticern-(lead, demmm,
“TCE or TCE degradation .prodicts; or other:
contaminants of the'NPDWR). Stndard ¢ con—
touring methodology shiall be used to de
eate the MCL and AL isoconcentration” lme
which ‘will define the geographic Timit of 4n

impact-ared,

(6) Spetial Ared 2. All of Neswion Courty

}aﬂpcr Cotintyshall be:listed as Special
ure’ 7B inchided herem) doeto'the

ccmammamm of pomuus of “the upper

aquifer by-one (1) or.miore of the following}
lead, cadmium, TCE, TCE degradation prod-
yets oF othier contaminants of the NPDWR.
The upper aquifer and-lower: dquxfer ‘aré sep-
arated by .a thxcknccs of ' low-permeability
bedrock: (Fi igure: 7A), This Tow-permeability
bedreck Hits mlgratxon of frolindwateriand
d. contaminatién fromthe upper
aquer o the lower: aquifer, Wells that: ‘pen-
dtrate the low-permeability. bedrock: withous
an adéquate. fengili of surface casing “wh
has had the annulus sealed by. approved meth
Gds thicugh the Iow-permeabﬁny bedr e
may pldce t.he lower aquifer
contanination. Due fo chemi
contamination present in the: upper‘
portins of this-area, it is-becessary 10 requil
more -stringent well construction ,siandardsf
for new wells: that are drilled intosthe lower
aquifer. ‘fo ceasé construgtion of additional:
‘upper aquifer wells.in impact areas, and to
imit deepenmg of existing. uppe aquer;
“wells in fmpact-areds: New wells. construct-:
-edoutside of the impact ‘area shdll be ¢ops
structed. to-standards that are:00 Iess stringent:
‘than the.r "'mmum well construction require:.
All persons’ engaged i
] Special Area 2 sha}i-

AY Before begmmng constriction of the:
I, determing if the well w: be drilled is
Hocated -within the: impact area 2s:shown :0n.
‘aps pxovxded by the division ‘ords deter-.
qiined | by divigion staff: IT ddid indicate:
‘change:in impact-area status, the impact aréa

map ‘may he rodified: by:the:division durmg;

Jaiwary. of the calendar year -and ‘that ‘mdp
‘will. be mainiained and available at?
Department of ‘Natural Resources, PO ‘Box:
1250, Rolla, MO 65402-0250..

(B Drill newsells within the’ Ampactares,
to-a depth required to produce waer fro the
lower aquifer. All new wells dritfed in the

properly: installed and’grouted. to the depth

‘determined by fhe. Special Area 2 ‘casing:

depth map.

T, The dill hole shall be a minimunyof
eight and . fve-eighths inches (8 5/8") ‘in
diameter:to, thé sirfage’ casing potni;
2.-New steel casing: Shdll be instatied as
js]jecxﬁed in 10/CSR 23-3.030 (steel);

3. The-weil must be sealed by positive
d1splacemcm grou{mg with ht:h-solxds ben-
tonite slurry. Theiannulus bétweer the casing
and the ‘borehole. wall shall be gronted from:
the base: of the-borehole. The volutne of groug
shall'be no less fiag the calctlated vOluing
necessary o accomphsh full-length greuting
of thé andulus. Alternatively, full-lengthi pres-
sure groutmg (10 .GSR. 23:3. 030(3)(A)4 ¥
with hxgh-sohds bentonite slurzy or meat
cement.meets the requirerhents-of this:nile, In
addition,. casingmustbe sealed as: foliows;

AL Whent Steel- casmg is sed, ai
shoe ,xs requlred e\cht oh wells k.

paragraph (6)(}3)3 C. of tlus nile before;
drilling resumes;

; 1 be installed as apeufied:
in.10 CSR:23-3.070"(plasticy-and, 2 packer;
Louphng, .or tnverted bell is rcqmred o:be:
“$setured ‘near the: bottom “of the ‘casing and

.contifies. PVC aud ABS phsm. casmg,
sshalf:nor e uged -when Jriown gasolific.or
ssolvent contamination. ‘exists within, the
impact ‘area: The .annilds gpace hall ‘be:
sealedlas:spécificdiin parapraph (GIB)3. of
‘fhis rule. No paukcr coupling,.or inverted
Hell i5-req _red ofi wells'whexe lhe arout xs»

C The following times somst be.
-allovwed for Curing glout when rio picker i¢
ued:

?(I) ngh sgolids. bentonite =sIurry—~;
varies. b on additives and:maniifacturer’s:
speclﬁca ns. At least one: huur £ curing:
after initial Slurry placement i suggested:
This amount -of -curing “time should elapse:
during casing placement,

{C) Uncontaminafed-uppet aquiférwells in.
xmpact areas of Special Ared 2 exisfing before.
the date ofthis:rile:miay be deepened to: the:
‘op of'the low-permeability bedrock,

D) ‘Water from a1 new: wells-and decpened,.
old Syells-throughout Spemal Area: 2 shall b
sampled and maiyzcd foritead and cadmium,
plos TCEand-its devrddatxon products within.
TCE impact areas. Where indicated by objec-
tive: factors, the :division may require ‘sank

faminants:that-do-not:haveestablishied MCLs.— irhpact-area- shall-have s166l-08 p{asﬁc-\,asmc——p]mg and-anatysis-forothericontaminants lisss |

ed n the NPDWR. Qualified and properly”
trainéd-persons must complete. samplecollec
tion, The laboralory thiat anglyzesihe: sampl::

.
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must.-be: approved by the EPA. forsuch’ analy-
si§, -A copy-of the ¢lidin of custody formshall
be submitted fo the. division with the:well cer-
tification repjort form to-docurnient samphng;
has oceurred. Af appropriate ¢hain of-‘ cuss:

tody forni.will ‘be dvailab

1. Tn order to ensure proper well- devel-:
-opment, the well pump must rug gontinuouss
.(5);ho

Ay for fiv unil the watcr clears,_

“which

ihie well be- pumped less than t\y,o (2) contin:
uous hours:
2 1l development, waler

samples shall be collected from the fap near-
.est-the:well:

3; All new and deepened old wells in,

Specml sAred 2 shall be constructed with
sampling portor tap within ten-feet {10,
ithe’ Wclﬂzead W‘xter mast be: purged from the
sa ”P X

applxcable mdxamum com‘tmmant !evel
(MCL) or acuon ievel (AL) mav be;: retestud

drxl}mg and/or well cohstrui:noh The: wc-.ﬂ(
camot be-used:for human: consumpnon untik

contamitiant. levels are below MCLs or ALs
Qualified and propetly umncd pc; i
comp]ete sample collecnon

.mer ths refest perind; to:bo. plgge
5. Propetly. constriicted. new" lower
‘aguifer- wells that aré deterniined. 10 be con-
faminated may be allowed to-use water treat:
ment systems; on 4 variance: basis; it other
domestic Water: Solirces are not -aviilable: &t
the time of well constragtion. Ofherwise, the
well ‘must.be plugged by using full-length,
Ingh ‘solids ‘beritonite grout: empliced by
fremie. pipé ‘which extends €o: within twenty
five:feet (25°):0f the Botiom of the borelivle.,
Grout,. extendmg from: the bottom of ‘the
borehole 10 within. two feet'(2') of land spr-
face .and ﬁmshed per 10 CSR 23-3.110
»(7)(A)3 G., s prefcrred in any .cuse, thie.
minimum -voliime of ‘grout Shall: be [6 less:
than the volume ¢alculated ds - necessary fo
accomplish full length plugging of the.well,
6. Exxstmo wells that exiend uncased:
‘and/or unsea}ed ‘thiough the low-permedbili--
1y bedrock-and:-that -are-found- to-be:contami=—
mated with lead, or cadmium, or TCE, TCR
«degradation products, -or" other contaminarits:

of

Of the NPDWR: ‘may” be required t©: b
plugged foll-lengih withi lnz,h-whds benloniie
‘grout, emplaced by tremile. pipe,. which.

‘extends:to-within twenty-five feet (25)-of the.

‘bottom -of the. boreliole., Grout, extending
from the:hotiom of the borehole to within two
feet (2% land surface and finished per10
‘CSR -23-3. 110(2)(1\)3 G, i preferred ol
any case, the.minfrun vo <of -grout | shil
be no fess than the volume cifculated as necs

‘essary 1o accomplxsh fu!l-len;,th plugging of

the well,.

{7y Special Area:3. Portions of Franklin
County. within -and Soisth of He ity of New
Haven, -$hiall “be: listed as Special Area: 3
(Fxgures 78 :and 7C included herein) due to
the contamination: of portions of the dqitifer:
by:one:(1):0r mozé of the bllowing chemicals
of ‘¢concern; tetrachlorpethylene (PCB)f
¥ oroethylcne (TCE) _pcrchloroethylen

Nauonal Pubhc Drmkma Water .Regulatzonsf
(NPDWR) Iriithis dreaitis: necEssary to i
“Yize ‘moré: stingent, well constriction. Stn-
dards for vew wells that are drilled into r.hc:
&quifer and |
per agaifer-wells,

(A The dmsmu 5ha11 be consulred beéfors:

vuldzmce

“The -division veill provxde speu
on well @riiling profcs! and -constriichion:
specifications:on a. casgrby-case bagis, “The:
-division DusE; provxde written dpproval forall
new wells priof: {0 Construciion:

{B) Before deepening. a well in Special
Area 3, groundwatcr sampimg ‘and; analysis

sals of .conesrn. must be: eo-
“qualified and ‘properly frained.indi<
vxdna!:: ‘and the duta, submilted within sixty
{60) daya- o the: sumpling. cvént. by the wcll
installatiofi ‘coritrdctor to ithe dm:xo The
division must provide writfen -approval:for the
deepening of all new: wells:in: ‘Special, Areai,
Wells:that have: been sampled and ‘ahdl
and are contaminated with chémicals ¢
cem exceeding maximum contaminant |
(MELs) and/or ‘action Jevels: (ALs). shall riot
“bedeepened:.

() In addition. to specific instruetions:that
are- proyided by the division pursuant $o: 30
CSR:23:3.100(7)(A) atid. (B), thié: foliowxng
«nugt be performed-at all new wells insialléd:
Jdn Specm} Arca 3

1. All dnihng-denved Thitds and-solid
‘materials shall be-containerized and:-sampled
before disposal in an appropriafe’ location
Based. on. analyncal fesults}

2. All new and deepened old - wetls
‘Bpecidl Artea 3 shall ‘be constructed with 3.

sampling-port-or:tap-within-{en feet- {0y of— —--- - - o e o

the wellhead: Water must be.purged ‘from ilie
sampling port'prior to'collection of 4 sample;

wiitdance,
Zenccmn&r“d in & puresproduct phase -k

Timit the. deepemng of exnstmo;,

3: After proper well development, Wal
from afl:new wells. located in Special Area
shall-be-sampled and zmalyzed For. thiechet
icals of concern, 4 determined. by -the H
sion. Qualified and properly’ frained pérsg
must:cemplete samp]e collection. In:order
dacument. sampling-has occurred a-copy”
Hig: chaifi-of Custody forih shall b& submity
by :the ;pump installation -contractor o 1
dmsmn within sixty’ (60). days of pun
mslaliauon‘ and. '

4: “The. duia ‘TEPOTL from all -analys
ishall bé miade available by the: pump insfall

-tion ‘contractor to-the division and :fhe we
ownier Within sixty (60) days of the
gvent,

mplit

(D) At any well being ‘drilled, per-divisic
in ‘which® PCE. and/oi TCE:

«dense:nons -aqueots phase Liquid «
INA ’drilling' shallicease and. the-div
[ shall be fiotified immediarely, The div
sion-will- determine, further action:
&y Properly constructed new: or«deepene
‘ells that, upon ‘sarpling and analysis,
¢ ntammaled .at levels exCeeding "MCLs- {
: cﬁi‘
Be pidgged full lcnﬁlh usmg hlgl

possﬂ;ie Casmg must be cut: at Jeast thre
feet (3 ybelow ground SUFFACE, A regxstrau;o
repériang fee (if required) miust bes
within:sixty (60} daysof" abandonme !

‘2. ‘With approval from thidivision; €
well owaer shall 'be aliowed to-instéll a
treatment-systent. that is desipned.10. proper!
‘treat fhe ‘chemical(s) of -concemn. ‘The we

‘shall not bé -uged for' human LonsHmpio
-uniti] sampling and analysis demonstrates the
sthewater freatment system rednces contani
mang Ievels below. MCLs aid/or. ALs for.a
:cheniicals -of congern. The division shatl'b
provided a.copy of the:posi-trediment -analyl
ieal data by the pump:conyactor within sixt

{(60) days-of the sampling event.
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Figure 1. Map showing drilling areas for private well construction regulations.

Areas are enlarged in:maps on the following pages.
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Figure”7, Enlargementof Special Area | and part:of Sensitive Area B inap.
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Chapter 3—~Well Construction Code 10°CSR 233 |

Area 1, Special Areas 2and 3
and Sensitive Areas A, B, and C
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Chapter 3—Well Construction Code

AUTHORIT Y seazons :256.:606. and ”56 626

]987 ejféc ve July 27 1987 Emergemy
.ameidment filed Nov 16, 1993, effective
Dec IZ 1993 expzred Apnl ,,' 1994

March 1, 2005, gﬁec:we'apnz L. 2005;
expired Sep1..27; 2005. Aniended: Filed Sept:
27,2005, effectivg April 30, 2006,

*OFiginal withorit; 256.606, RSMo 1991 ail 2567626,
RSMo 1985, amended 1991,

10°CSR 23:3.110 Plugging of Wells

PURPOSE: This rule establishes criferia:for:
the proper plaggmg pracedme? 10 -be fol-
lmved w}xen abdndomng 3 well Pluggmg

wells in. I 0 CSR 23 5. 080 ami for zm’ }zoles
in 10 CSR-23:6:050.

Editor’s. Note: lez.s rule s orzgmae‘lv ﬁled

» ’ pmpawd as
added e»zphas:s

amen{bnenz 1o fhe Jaw,.

(1} Any Weﬂ which 1 w 0 be: abandoned st

dnsuch a state of disrepair(such as
Tias: ‘been removed ‘or (he water. line.diseon-
ficeted) that ‘contintied use. for- purposes. of:
obmmmg groundwarer is xmpracuoal andithe
well hasnot been in use for:a petiod of two:
@) Years OLmore, the'division: may: ‘order thiat
the well be permianently plugged.

{2): PormanentAbandoniment.of Wells: ‘
(A) Plugging't the Well:
i to be. permanently;abans

doned. shall be disconfiected: frony the” water
dlstrxbxmon sy&em dnd thc, il Ie ﬁlled to'pre:

'rxa! ¥f the well S0 ]arge that the use o*‘

type.of well, the fo!lowml., steps musst bes

iy dnterfere with plupging opefations shdl
beremoved from:the-well, Liner pipe-shall'be’
‘remigved. ot perforatéd when -necessary” to-

.assure placemem of an‘effective plug.

2. THe division  must be consulted for

instriction 10 case of abahdonment of & con-

‘aminated well'or: where thereis;a. question of

‘proper procedure, Sampling of Hie fluids in
the well may be required. A pemutted well
‘installation o1 puripy installation: eontractor
must be wtitized to plig.the well,

(B).An. dbandened well shallibic, plugged by
vne:(1)-of the Tollowing: miethods in this set-
tion in“accordance with the materials pene~
frated i &ich 2 midnhet a8 to-prevent it from

scting-as:a> channe! for pol]unon A report of

the method of phigging shall be'filed withithe
division:on:a regisiration report form:that is
provided by;the:division.:

wat

deeper ihan €ighty feet (801, o plug

lowed (See Fxgure IN

A.. Remove; alf pumps; plpe debiis:
‘and: surfaf.e covenngs OF conerete-cap;

ushiin top three feet (3') of well
Tining. Tining may be ctimposed’ of! rock,
brick-or e If lining s composed of any’

ther-thaterial congult the- division for St

nsiructions;

[OREGHE wei! 1o witliin thiee feef: (3‘)
from the-surface with cldan fill such:as v
¢l, sand, varied sized: agricultural Time :or
other-approved: matenal;.
. Disinfect Till miatefial, If there is
water 1 )1, chitorine must be:added to
bring if§ concesttation 1t least-one hundred
{100):parrs permilion, (ppm ,
10 *CSR 23=3:050): A5 'thé ‘Al ‘material i
poured :into ‘the ‘well; .it-is disinfected as it
comes: in contact ‘with - chlorinated water.

dxsmfect the fill materml before 1t is placed
ifitothe well:

B, Fill.the rematning hole with-clay-or
ich-soil. Soil shoiild be mounded slight-
top. to help- offsst seftling:: and

“F. Submit the régistration reportform

“Teel (50! from surface wi

east Gne hundred ¢

{C )' Pluggmg reqmremenrs continedin IG_'
0 .

supply we]ls whic mclude commumvy,;
foncomminity ‘and montiansient:ndncommiE--
:mty type wells, Plugging’ réquirernents fori
these types of wells:will be determined. on. &
Case-by-case basis by die-division and must
“be:performed permitted.contractor; and:
:may “be:miore stringent thiani those for dotiess.
tic-and multifamily wells:

1. Hand g swellsand bored wclis n:

the water brmgmg it 162 concentration fl

_poured -imo the well, -
-comes -if-contact with-the clilorinated watg)

wells, glacial «drift wells ‘and nonbedroi
wells. Joplug this ype: of well, the followi
§teps must be followed:

A. Remove-all pumps, pipe and debi
from well;:

.B, Digaround casing and reiiove
three feet (37):of casing. The remaining h
must beat Teast: two feet (27 in dnameter Iar

serithan the existing casing (see: F’ igure. 10);

:C:Fill well front {oral depth 1o7-6f

‘Glean fill:Soch.

gravel,sand,’ aried sized. agncultural time |
othér-approved materiali

D, Disinfect fill '‘material. ¥ there:

“Water lin e well, ‘you must add chloring

10:a concentyation of
O 319 (sec Table 1
- fill. magerial |

the-water brmgm

poufcd into the well, it is.disinfected .as:

iact with the:chlorinated waie

T there i no: water in the: well to: be piuggec
disinfect the: fill material before ‘it s place
‘into the well;

E. Place @ grout plug that fills ¢t
upper fifey” feet (5 ')' of casing and ‘exfent

dnto the larger xcavazed area, 4t leasL or

with cleanfill if the wellisite'is to be: pavel
ad.

F. ‘Submit:tegistration zepori-fonm ar

feeto thedivigion: -

3. ‘Wells -compleied in bedrock

type of weil mcludes anv demesnc

. Resinoove all. pumm‘ pipe-anddehs
from:well, Any Hner must be remiovedor per
forated if possible;

B. Pig.around casing-and remove 19
ihreé-feet:(31):of casing, The temiaining hol
must beat least two feet: (z yan dameter-arg
er'than the-existing Casing;

' €. Fill well from total. depth.to-fift
fedr (50Y below botlom of casing wih’ clea
fill:such as-gravel, sand, “varied §lzed-Agriey’
thirdl Time-or other approvcd fill materiali;

D. Disinfect fill:material. Tfthere:i
water in the well; ‘you ‘must #dd-Ehilorine:t

10 CSR 23-3; 050)

is disinfected as

If there ‘is no ‘wafer inthe well to be; p]ugg,cc

disinfect any il ‘material: used before it

‘thiese maicrials is not prictcal, the-division
will detcrrmne 2 pro r_pluggmg schcdule

e to the division, ]
“Wells -completed . in_ unconsofidated

deposits, This type of ‘well includes: alluvial

‘placed Into the well;

E. Place cement-or ‘bentoniie. from .,

point fifty. feet (50') below. the bottom of th

“Rosii "cgww (3131706
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casing {o two-fee {29 from the surface mak-
mg sure the: grout extends;inta.the excamtcd
dréa-at’ledst oiié Toot (1°), If e wa ’
is- dboxe a pomt fifty feet (5()') bclow the bot:
tom: of the casifig, thén bentonite chips- st
be used. or ithe .cement or benionite, slarry’
must be: emplaced through a:trémie pipe low-
ered throigh the water level to thetop of thé
fill. Under no circumstances: may cement. or
bentonite sturry be “poured throligh large.
columbss- of water Without the e -of a tremie:
pipe {see paragraph {2 )6: foralternative
cemént plugging technique);
B May plug the-well, ifthe well has:

.one hundred ity feet (150 o more of cag-
ing, by filling the weil with clean dgerrega{c o

;(50 ¥ of thie siiFice., clean aggregatc fill
beused. From ﬁf(} feet (50%:10 two feet
»must be ﬁlled Wwith grout making sore.

the plug must terminate at }east Lwo“teut 2 )
below the ﬁmshed surface_ rade sand Ihc

and fee 1o dwxsmn

4. For those wells-which casmg depth,
water'level and total depth are ot known and
capnot be delermined, ‘plugging Insiructions
will’ be determmed on cafe-hy-case. hasig
and may be.more. siringent..

LAs vlean Gl i3S bemg plau.d mw &
well, penodxc micasirements-should be- tak
10 cosue that-the G -doss not reuchu pomt
sctoser than fifty feet (50!) halow the” "hnttmmf
-eof the exxstmg casmg If ﬁIl is plaaed abnve‘

‘rcmoval of il matenai

- ‘When plugging 4 well ‘that coritairs;
wafer that is-above:a:pointof 1if 0% Teel (305
‘below the bottoi” of thic casmg or ‘Hzer;;
‘whichever Is deeper; cement siurry -may be:
'pcured into the well.if a tremiie pipetis phu,cd-
‘in. the -well-‘to pear the bottom and ¢ '

‘conduit for the water to. escape: through as

cémient slun'y is ;poured inid the well casing:
from thé surface. The:coment slurry must be.

5pourcd 31 one (1) ‘continuous operatmn.

Imtted

siinto-the excavated area at leasLi

Afequire thai the, well be plugeed by & e
‘ted well installation.contractor or a; permxtted;
‘pummp instflation contrigior. Unusbial condi
tions existat 4 well that is to be. plugged if'the.
ol dupity, arount.of casiog and witer level
are fof known: 2 liner is'in the well; forexan;
objects are:stck inthe well; the well 1s cons

“7. The flow in a flowing well shall ‘be:
confined, ifpossible, and the well plugped in

.accordance with well pligging reguirements,

supphed by the division which will bedeter=
mingd on & Caserby-Case-basis. Proper judg:
ment shall ‘be_exercised: in. the feasxb:hty of;
plugging ﬂowxnu wells, In some ecases flie:

=conﬁnm° formatmn may ‘have been 30 badly’

fiow ta dxscharve in a less appropnate }oca-
fion, In othér sxmamns the-flow may have:
eroded. so much material-that the: lansdscape:
‘hdy takeh on the appearance of & natury]
sp

ng. ‘The plsg mg in his ‘case may be
fmpractical,. if ‘not impodsible..

{3y Owners:Responsibility for. Plugging Well.

The owner Shall ‘be réspotigible for the per-

manent:plaggingof an abandoned well except

when the permmee '-’:mproperly locates, con-
s if -

{4) Wells. Abandoned by Landowners, ‘Wells
ibanidened by landowners affer August 28,
1991, shall be plugg“d 01 cause o be
plugged i -accordancs’ with this ritle.
Landowners may plog teirown-wells lodat
ed on propésty. they own-or lease, if the wells
wwere, intended Hos wse-only i singlé-fammily
houses which are:their permanent. residences,
ofF were intended for use only “for” farmmg
PUIposes. :0n the:r farms, and where the
witersithat wer produced ‘were nov intended

for use by the: public of in any residence othér

than their-owts, [f.2 Jandowner pays. someone

140 assist with-the plugging of the well that
‘person: must ‘hold a current Missc

wei!

istallation “cotilrastor périt or

spiugrinatifalion contruelfor permil, Ekeeplag
stated, in 10 U8R 2341.090(2) :concorning:
‘hand dug wells: If the division thakesa finds
?mg that cenam umlqunl condifians: exist af 2.

weéll that is.to be p!uagcd the divigion-way
erL

farminated with poliitants: othet’ than bacterid!,

or other:conditions determined: by. the: divi--

sion ofi ‘a:casesby-cdse basis.

(5); A permlttae or landownet “who. perma-’
nently abandons any well ‘that is removed’
from service shall. report. the abandonment to-
the division on'a registration feport form pros:

unpluugec} abandoned” wells -existing -on
lusther, property. (iandowncr) or. property on
Which.a perrmttee is hired to perform weéll
dnlimg repair-or pump installation.

{6y AN wells gy be- plugged bv ﬁlhng the
well i {remiie Or :pressure. gouimg Wit
cemient sfurry, Dentonité or. benl sturry
frotn total depth t1o-twofeet: (2 he sur-
face, 1 tas method excecds nihcr ‘minimom:
stanidards.

hu the division: imds ‘that ccrmm Condi-:
tions for d

1ammat10

Emctor'or pumip. ‘nistallation contractor be
contracted to-plugthe well:

4 1y :
RSMo-: 1985, Griendéd 1991 ‘2 6 15 RSM(? 199} (m(l.
256:626,.RSMo 1985, aminded 1991

vided-by-the-division: -A~permittee-or-Jand-=

owner shall report. to the division any-
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