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Chapter NR 811

REQUIREMENTS FOR THE OPERATION AND DESIGN OF
COMMUNITY WATER SYSTEMS

NR811.01  Applicability. NR 811.46  Fluoridation.

NR 811.02 Definitions. NR 811.47  Iron and manganese control.
NR 811.03  Alternative requirements. NR 811.48 Opganics removal.
Subchapter | — Operation and Maintenance HE gﬁgg S;é)igﬁﬂzlrilde removal

NR 811.04  General requirements. NR 8]1.51 Sequestration ’

NR 811.05 Required sampling, testing and reporting. NR 8]1.52 Softening '

NR 811.06 Drinkin? water standa(;dds. " NR 8153  Stabilization

NR 811.07  General treatment and disinfection requirements. ’ N

NR 8108 Distribution systems. NR 811.54 Taste and odor control.

NR 811.09  Cross—connections and interconnections. Subchapter IX — Hydro—Pneumatic Tanks
NR 811.10  Private well abandonment ordinance. NR 811.55 General.

NR 811.11  Other requirements.
Subchapter X — Storage Facilities

Subchapter Il — Submission of Plans NR 811.56  \blume and pressure

NR 811.12  General requirements. NR 8]1:57 Location. P .

NR 811.13 Specifiaequirements for waterworks, plasgecifications and engi  \r 811.58 Construction details.
neeringreport. ) NR 811.59  Plant storage.

NR 811.14  Owner approval requirement. NR 811.60  Distribution system storage.

NR 811.15  Resident project representative.
Subchapter Ill — Source Development — Goundwater ﬁfqbg?fgtfr x'&pﬁf&gﬁﬁyon Systems
NR 811.16  Wells. ’ : )
NR 811.17  Abandonment of wells. HS gﬁg% \l\/\/l;ternre:si.n desian
NR 811.18 Speciatequirements for wells developed in unconsolidated fermq\‘R 8]1.64 Hyderantg esign.
tions. ' . AP
NR 811.19 Spec!al requ!rements for radial collectors. ) “S gﬁgg m;{;ﬁgﬁg;ag'f“&e;nasnd valve and meter chambers.
NR 811.20  Special requirements for dug wells and springs. NR 81167 Separation of water mains and sewers.

NR 811.21  Special requirements for infiltration lines. - p .
: : NR 811.68  Separation of water mains and other contamination sources.
NR 811.22  Special requirements for sandstone wells. NR 8169  Surface water crossings.

NR 811.23  Special requirements for limestone wells. NR 811,70 Common casing crossings
NR 811.24  Special requirements for granite wells. NR8L71  Water loading stations.

Subchapter IV — Source Development — Surface \ater

NR81L.25 General requirements. Subchapter XIl — Water Pressue Booster Stations
NR 811.26 Intakes. NR81L.72  General.
NR 811.27  Shore wells. NR 811.73  Location.
) . NR 811.74  Pumps and pressures.
Subchapter V — Pumping Stations NR 811.75  Storage requirement.
NR 811.28  General requirements. NR 811.76 Emegency power
NR 811.29  Buildings. NR 811.77  Station requirements.
NR 811.30  Number of pumping units.
NR 811.31  Auxiliary power Subchapter Xl — W aste Disposal
NR 811.32  Additional requirements. NR 811.78  General.
. . NR 811.79  Sanitary wastes.
Subchapter VI — Pumping Equipment and Appurtenances NR 811.80  Floor drainage.
NR 811.33  Pumping capacity requirements. NR 811.81  Backwash wastewater from iron & manganese filters.
NR 811.34 Vel pump bases. NR 811.82  Brine wastes from ion exchange plants.
NR 811.35  Pump lubrication. NR 811.83  Backwasltwastewater from lime softening and surface water-treat
NR 811.36  Motor protection. mentplants.
NR 811.37  \ell appurtenances. NR 81..84  Lime softening sludge.
NR 811.38 Dischage lines. NR 811.85  Spent media.
Subchapter VII — Chemical Addition NR 811.86  Alum or other coagulant sludge.

NR 811.39  General.
NR 811.40 Feed equipment.
NR 811.41  Storage and handling.

Subchapter XIV — Aquifer Storage Recovery
NR 811.87 General.
NR 811.88  ASR well performance requirements.

Subchapter VIII — Treatment NR 811.89  Well construction requirements for ASR wells.

NR 811.415 Design of treatment processes and devices. NR 811.90 Equipmentappurtenances and piping for ASR wells and ASR sys
NR 811.42 Aeration. tems.

NR 811.43 Clarification. NR 811.91  ASR system pilot studies.

NR 811.44 Disinfection. NR 811.92  ASR system development testing.

NR 811.45 Filtration — gravity NR 811.93  Operating an ASR system.

Note: Chapter NR 11 as it existed on April 30, 1992 was repealed and a new chapf the living units are owned by a single owner and the owner pro
terNR 811 was created fefctive May 1, 1992. vides information indicating thaless than 25 year-round resi
L . dentswill be served. These standards may be imposed on a case—

’?'R BlltZOl dAplecablcljlty. 'tl'hlst.chap}ter governts thetgen by-case basis to existing facilities when the department
era ope(;arllon, esign an cfons ruction of community w7a T SY¥etermineghat a potential health risk exists.
temsand the construction of any water system servmg OF MOIgte: The authority to promulgate and enforce these rules is contained in chs. 280
homes,10 or more duplexes, 10 or more mobile homes, 10 &id281, Stats. Pursuant to s. 299.97, Stats., any person who violates this chapter shall
more condominiums units or 10 or more apartments. 3tae forfeit not less than $16or more than $5,000 for each violation. Each day of contin

B ; ; [ dviolation is a separatefehse.

dardsfor design and_c_:c_)nstructlon Sh.al.l be considered mlmmuvﬁHistory: Cr. RegisterApril, 1992, No. 436, &5-1-92; am., RegisteDecember
standardgor new facilities and the minimustandards to which 2000, No. 540, ef 1-1-01.
existing facilities shallbe upgraded when improvements are
undertakerat those facilities except for existing systems where all NR 811.02 Definitions. In this chapter:
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(1) “A.N.S.1.” meanghe American National Standards Iasti  (16) “Groundwater’'means that part of the subsurfacater

tute, 1430 BroadwayNew York, NY 10018. which s in the zone of saturation.
(2) “A.P.I.” means the American Petroleum Institute] Rl (17) “Groundwatersource” means all groundwatelntained
Ervay, Suite 1700, Dallas,ekas 72501. from horizontal collectors, infiltration linesprings, and dug,

(3) “Approval” means thevritten approval of the departmentdrilled or other types of wells. _
for any project requiring approval pursuantsta281.41, Stats.,  (18) "1.5.0.” means thénsurance Services fitfe, 6550 York
ands. NR 108.03. AvenueSouth, #600, Minneapolis, Minnesota 55435.

(4) “Aquifer storage recovenr “ASR” means placement of ~ (19) “Living unit” means a residence, apartment wuhde

treateddrinking water undground through a well for the purposeminium unit or other domicile.
of storing and later recovering the water througtstirae well for (20) “Municipal water system” means a community water
potableuse. systemowned by a cityvillage, county town, town sanitary dis

Note: Undeground placement of water for the purpose of restoring dnict, utility district, public inland lake and rehabilitation district,
aquiferis not included in the definition of “aquifer storage recovery” omunicipal water district or dederal, state, county or municipal
“‘ASR. ownedinstitution for congregate care or correction, or a privately

(5) "ASR system” means all of the ASR wells, ASR monitorownedwater utility serving the foregoing.
ing wells and related appurtenances within a municipal vester (21) “Non-communitywatersystem” means a public water
temand any interconnected public water system served by fy&temthat is not a community water system.

municiPalwater system. _ , (22) “N.S.F.” means the National SanitatidRoundation,
(6) “A.S.T.M.” means the American Society foestingand 3475 Plymouth Road, FO. Box 1468, Ann ArborMichigan
Material, 1916 Race Street, Philadelphia, Pennsylvania 191038106.
~(7) "AW.W.A." means the American ater Works Associa (23) “Other-than-municipalvater systemimeans a commu
tion, 6666 Veest Quincy Aenue, DenverColorado 80235. nity water system that is not a municipal water system.
(8) “Boil water notice” means a special type of public notice (24) “Person” means an individual, corporation, company
thatinforms consumers that the water is bacteriologically unsadgsociation,cooperative, trust, institution, partnershigtate,
and must be boiled prior to consumption. A boil water noticenunicipality or federal agency

includesthe following information: (25) “Public watersystem” means a system for the provision
(a) The water has tested bacteriologically unsafe for drinkings the public of piped water for human consumption, if a system
(b) All water used for washing of eating utensils, drinkimg hasat least 1%ervice connections or regularly serves an average
cookingmust be boiled at a rolling boil for at least 5 minutes; of at least 25 individuals daily at le& days out of the yeak
(c) Ice and any beverages prepared withoiled water must public water system is either a “community water system” or a

be discarded: and ‘non—communitywater system”. A system includes:

(d) The above precautions are ifeef until further notice. . (8) Any collection, treatment, storage and distribution facili
tiesunder control of theperator of a system and used primarily

(9) “Community water systemimeans a public water system;, §onnection with a system, and

which serves at least 15 service connections used by year—roun b) Any collection or pretreatment storage facilities not under
residentsor regularly serves at least 25 year-round residents. Ag ch)contEIOI of the 0 ergtor of a public wa?er svstem which are
water system serving 7 or mdremes,10 or more mobile homes, p p Y

. s ; edprimarily in connection with a system.
100r more apartment units or 10 or more condominium units Shlé.mote: The definition of public water system as regulated bydégpter is broader

be considered a community water system unless informationfgjincludes more water systems than those governed Iputliie service commis

providedby the ownersndicating that 25 year—round residentsionunder its definition of a public utility in ch. 196, Stats.

will not be served. (26) “Reviewableproject” shall have the same meaning as in
(10) “Cross connection” means any connection between  NR 108.02 (13).

otherwiseseparate systems, one of which contains potable water(27) “Supplier of water” or “owner” means any person who

from a public water system and the other water from a privat@nsor operates a public water system.

sourcewater of unknown or questionable safety or steam, gases(28) “Treateddrinking water” means potable water thats

or chemicals, whereby there may be a flow from one system to Hensubjected to treatment methods approved by the department

other,the direction of flow depending on the pressuretihtial  to comply with the primary drinking watstandards contained in

betweerthe 2 systems. ch.NR 809 and which is obtained directly from a municipal water
(11) “CT” or “CT calc” is theproduct of the “residual disin System via piping from the municipal water distribution system to

fectantconcentration” (C) in mg/l determined before or at the firéhe point of undeground injection.

customerand thecorresponding “disinfectant contact time” (T)  (29) “Undergroundinjection” means placemewf any sub

in minutes, i.e., “C” x “T". stanceundeground through a well, drillhole or water system.
(12) “Department” means the department of natural (30) “Utility” means a public utility as defined in ch. 196,
resources. Stats.

(13) “Displacementizone” means the 3—-dimensional subsur (31) “Waterworks” or “water system” means all structures,
face region surrounding an aquifer storage recovery well inttonduitsand appurtenancéy means of which water is delivered
which treated drinking watés placed for storage and later recovto consumers except piping and fixtures inside buildings served,
ery. and service pipes from buildings to street mains.

(14) “Distribution system” means all pipes or conduits by (32) “Well” means an excavation or opening into ¢neund
which water is delivered to consumers exgaiptng inside build madeby digging, boring, drilling, driving or other methods for the
ings served and service pipes from a building to a distributigrurposeof obtaining groundwater

mainor pipe. (33) “Well driller” means gerson defined as a well driller by
(15) “Drillhole” means any of the following: $.280.01 (7), Stats. . . . .
(@) Any hole that is bored, drilled or driven. (34) “WPDES permit” means the Wconsin pollutant dis

! i i chargeelimination system permigsued by the department under
(b) Any dug hole that is deeper than it is wide. ch. 283, Stats., for the discluygr of pollutants.

(C). Any excavation, shaftr other opening similar to a hole History: Cr. RegisterApril, 1992, No. 436, €/5-1-92; correction in (22) and
describedn par (a) or (b). (28) made under s. 13.93 (2m) (b) 7., Stats., RegiBtecember1998, No. 516;
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fgrzrergti&?&tig((gg)igdbg(?g)%egz?égi)u?ldg)rtg-é%f»ngg%)(tt)()) zg@;:(ss)cg ??)2—0131 6. Groundwater depth measurements, static and pumping, at
um.! ) ) )5 y y H .
(15), (28) and (29), Register November 2002 No. 53318 1-02.CR 02-134: am. |€astweekly where applicable;

(5) Register June 2003 No. 570, eff. 7-1-03 7. Totals and averages of the above where spaces are provided
] ) on the report form;
NR 811.03 Alternative requirements. (1) If the owner 8. Other data determined necessary by the department.

of a proposed reviewable project determites compliance with
the design requirements of this chapter is impracticable, the ow
may submit in writing to the department prior to submission
final plans a request to use alternative criteria. This request s [

containthe reasons that compliance with the design criteria halrtsnr’]]zlrl1t\sl\lljft])é?let(r:?1%?lgl?(l:él g(?(?i:itgnoonr \t\?z;trgftfeuaqmsr?t its)y rt_gg
impracticable and alternative criterior which department p P

. ; iced, reporting shall be in conformance with péa). Reports
approvalis sought and all pertinent facts, data, reports and stud lﬁf ! : .
supportingthe proposed alternative. L allinclude the following data:

(2) If the department determines ttampliance with the L. Total monthly pumpage of water; . o
designrequirements of this chapter wouldibepracticable in any 2~ Groundwater depth measurements, static and pumping;
specificcase, or that an alternative proposed has additional bene 3. Other data, including information @my chemical adéi
fits with adequate safeguards, it mayprove alternative criteria tion, as required by the department in writing.

H i i i i i i History: Cr. RegisterApril, 1992, No. 436, €/5-1-92 correction in (intro.) and
WI:]ICh are in substantial compliance with the requirementiisf (1) (2) made under 5. 13,93 (2m) (b) 7.. Stats.. Registgust 1994 No. 464: am.
chapter. (2) (a) (intro.) and 5., RegistePecember2000, No. 540, &f1-1-01.

History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.

(b) Suppliers of water for other-than—municipal water systems
ich have groundwater source capacity exceeding 70 gallons
minute or which are chemicaltyeating the water supplgr

. . NR 811.06 Drinking water standards.  Wherepractical,
Subchapterl — Operation and Maintenance the quality of the raw water source shall méet primary maxi
mum contaminant level®f ch. NR 809 and other applicable
NR 811.04 General requirements. The supplierof requirementf ch. NR 809 and this chapter without treatment.
watershall be responsible for insuring that the public water sy all cases, the quality of finished water supplied to consumers
tem is operated to provide an adequate quantity of safe drinksttallmeet the primary drinking water standards contained in ch.
waterto consumers. This responsibility includes maintaining &R 809.
contractingfor an adequate number of trained fat@perform all History: Cr. RegisterApril, 1992, No. 436, €f5-1-92 correction is made under
duties necessaryperforming maintenance and replacement §f13.93 (2m) (b) 7., Stats., Registéugust, 1994, No. 464.
equipmentwhen necessary to ket facilities in good operating - .
condition,and providing adequate laboratory testing equipment NR 811.07 General treatment and disinfection

to control and monitor treatment processes and chemical addijgfuirements. Treatment shall be provided by each supplier of
programs. waterwherenecessary in order to insure that the finished water

tory- ; : i suppliedto consumers meets the primary maximum contaminant
History: Cr. RegisterApril, 1992, No. 436, éf5-1-92. . . . . .

e gisterAprt levels contained in ch. NR 809 and is not objectionable to an
NR 811.05 Required sampling, testing and report - appreciablenumber of consumers. In addition, the following

ing. The supplier of water shall be responsible for sampling, te§gduirementshall be met:
ing and reporting to the department water source, treatment planfl) TREATMENT OF WATER FROM SURFACEWATER SOURCES. (&)
and distribution system water qualjitand water system opera All public water supply systems drawing water from lakes, rivers,
tional data in accordance with the applicable requirements of ceamsor other surface water sourceisall, after the water is
NR 108, 809, and this chaptém additionthe following require ~ drawn,treat the water as provided in this chaptegeneral, this
mentsshall be met: treatmentshall include disinfection, coagulation, sedimentation
1) SAMPLING AND TESTING. (a) Sampling and testinipr @nd filtration. All deviations fromrequired treatment methodjs
Wage)rquality, quantity and syste(m) colIectFi)on %f operatiodnga shall be approved byhe department and based on data which
shallbe performed by the supplier of water as required by chs. ISROWsthat the requirements of this chapter are unnecessary in the
108,809, 149 and this chapter Spig;f'%asf- o vation i the water enterin i
b) Additional sampling and testing shall be performed by the {8) 1he irée chioriné concentration in the water entering the
sup()p)lierof water asreguir%d by the dgepartmentpin writing. 'th istributionsystem shall be at least 0.2 mg/1 atehgy point to
departmentnay require the additional sampling and testing whdRe distribution system and detectaltieoughout the distribution

necessarvo verify waterquantity and qualitytreatment plant Systemor the total combined chlorine concentration shall be at
% fy q y qualityt L st1.0 mg/l at the entry point to the distribution system and

effectivenessadequate distribution system operation, and te pr§2 i - .
tect water consumers as well as the environment from advef&iectabléhroughout the distributiosystem. Residual monitor
Ing of the water entering the distribution system shall be provided

impacts. = e
(2) ReporTING. (a) All suppliers of wateior municipal water asrequired in s. NR |809'70' | hall h licabl
systemsshall submit monthly reports on forms supplied by the (¢) Treatment plant CT values shall meet the applicable

departmento the appropriate regionalfick of the department as feéauirementsf ch. NR 809.

requiredby s.NR 108.06 (4). Computer generated forms are (2) TREATMENT OF WATER FROM GROUNDWATER SOURCES. ()
acceptabléf, at a minimumall the required data are submitted or he department may require continuous disinfection of water
theform, and if the form of the report receives the approval of tfawnfrom groundwater sources if water quality data or well or

appropriatedepartmentegional ofice prior to use. Reports shall Sfystemconstruction indicates a potential health _hazard. Disinfec
includethe following data if applicable: tion of waterdrawn from groundwater sources is to supplement

; i . and not replace proper well location, construction aodirce

L Da!ly quant!t!es of water.pumped, . protection.\FI)Vhen gisigfection of water drawn from a groundwater
2. Daily quantities of chemicals added to the water; sourceis required to maintain bacteriologically safe watke

3. Daily operation of treatment processes; residual maintained in the distribution system and the residual

4. Results of chemical, physical or ottiests performed for monitoringshall be the same as that required for surface ater
plantcontrol; sub.(1) (b).

5. Calculated theoreticalaily residuals and residual test (b) Water drawn from those groundwater sources which are
results; mostsusceptible to contamination, such as springs, shallow wells
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andwells developed itimestone which are not overlain with suf ~ (4) CHEmICAL TREATMENT. (a) All municipal water systems

ficient protective material, shall be disinfected and provided wi#ndall other—than—municipal water systems sendngdivisions

an adequatedetention period as determined by the departmeshall be equipped with chemical feed equipment and the neces

beforethe water reaches the consumers. sary appurtenances which can continuously disinfect the water
(c) Disinfection of water drawn from groundwater source§he department may requirthe installation of chemical feed

shallbe required in facilities which expose the water to the atm@guipmentat any other-than-municipal water system where

spheresuch as open basins, filters, air strippiogers or gravity deemecdhecessary to assure a safe water supply

aerators. Chlorination of groundwater shall also be required prior (b) All surface water treatment plants and other waterworks

to treatment through pressure vessel such as an ion exchangéeretreatment is required to produce a water quality meeting the

softeneror an iron/manganese filter unless deemed unnecessariynary maximum contaminant levels shall be equipped with

or inappropriate by the department. backupchemical feed equipment for all chemicals required for
(d) If water drawn from a groundwater source exceeds primdfgatmentn the event of failure of the primary equipment.
standardsn ch. NR 809 or a department health advistivy well (c) Written approval from the department is required prior to

from which such water is obtained shall be removed from servige addition of any chemical to a community water system. A
and reconstructed or abandoned. Under gmecy conditions, 30-daysupply of chemicals shall be kept on hand as reqbiyed
the department may permiémporary use of a well from which s. NR 108.06 (3). Chemicakhall meet current AWV.A. stan
bacteriologicallycontaminated groundwater is drawn if disinfecdards and be approvéwy the department. Department approval
tion adequate to insure safe water is provided. Use shall be terwill normally consist of, but is not be limited to, approvaihef
natedwhen the well from which contaminated water is drawn ishemical for use in potable water under Natior@énitation
replacedor reconstructed. A continuous boil water notice may foundation(N.S.F) Standard 60. Laboratories evaluating prod
requiredby the department during all or a part of this interinnctsfor compliance with N.S.Bhall be certified by the American
periodif deemed necessary to protect public health. National Standards Institute. Colored chemicals shall be
(e) The department may allow the use of water drawn fromgg@provedif coloring agents are not used in toxic concentrations
groundwatersource deemed to be under the direct influence @fin amounts which impart taste, odor or color to the water supply
surface water provided treatment facilities meeting the requirthe department may require the analysis of chemicatigssary
mentsof ch. NR 809 and this chaptare provided. Where use isto insure use of safe chemicals. Copies of these standards are
allowed, the disinfectant residual maintained in the distributioAvailablefor inspection at the i€e of thedepartment of natural
systemand residual monitoring shall be the same as required fesourcesthe secretary of stagedfice and the dice of the legis
treatmenbf water drawn from a surface water sourgealment lative reference bureau.
requirementgor other-than—-municipal public water systems may (d) Chemical containers shall be labelled to include the chemi
be modified where surface water treatmenimpractical, where cal name purity, concentration and name and address of the sup
sufficient treatment can be provided, andajpproved by the plier.
departmentThe supplier of water shall contact the department {0 (e) Requests for the substitution of disinfection agents in lieu

determineallowable treatment in these cases. of chlorine for bacteriological control may be approved by the
~ (3) CoNSTRUCTIONAND MODIFICATIONS. (a) After construc — departmentHowever substitute disinfection agents may not be
tion, maintenance, repair onodification, waterworks facilities usedwithout specific approval by the department.

shallbe disinfected by procedures outlined in AMA. Standard (f) Written approval fronthe department is required prior to

A100 (1-7), (June 10, 1984), C651, (January 26, 1986) or Dlg;b o of amy ! :
y indirect chemical or material that mdgcthe
(January26, 1986)C652 (January 26, 1986), C653 (January 2%, 5ity of the watesupply due to immersion or incidental contact

1987).1n addition, waterworks may not be placed in seruicil  ; . N
bacteriolo_gical samples have _established thgt the water ik)safe;?];?;igzéircﬁy;ﬁméFs)f?)rgiﬁltisa'r?glgg:ti%os‘fessesalrgﬁgz%%\ﬁzts’
consumptionin accordance with pa(b). Copies of these stan s andlubricants. Department approval shall include, but not
dardsare available for inspection at thdicé of the department ¢ jimjted to, approval of the chemical or material for use in-pota
of natural resources, the secretary of staséice and the dice o \yater under National Sanitation Foundation Standard 6%. Lab
of thelegislative reference bureau, and may be obtained fer pgfaqriesevaluatingproducts for compliance with N.S&L shall
sonaluse from the American &ter Works Association, 6666 pe certified by the American National Standards Institute. Copies
WestQuincy Ave., DenverColorado, 80235. of the standard are available as provided in (@t Wtitten
(b) Atleast one bacteriologically safe sample shall be obtainggpartmenapproval is not required where existing equipnient

beforewaterworks are placed intervice. In the case of new orpeing replaced withsimilar equipment during maintenance or
reconstructedvells, a minimum of dacteriological safe samples,repair provided that theupplier of water can document that the

takenat least 8 hours apart during the test pumping period, or @§uipmentusedmeets the approval requirements of this section.
2 separatelays, shall be obtained. When new systems or €xtenHistory: Cr. RegisterApril, 1992, No. 436, &5-1-92 corrections made under

sionson a humber of streets are installed, bacteriological samp#ek3.93 (2m) (b) 7., Stats., Registdugust, 1994, No. 464;correction made in
shallbe taken at representative locationegtablish that all of the (%) (@) and (4) (c) unders. 13. 92 (4) (b) 6.

improvementsre free of contamination. When water main breaks o

arerepaired in water systems thda not maintain a detectable NR 811.08 Distribution systems. = (1) OWNERSHIPOF
chlorine residual a bacteriological sample shall be taken in thBNICIPAL WATER SYSTEMS. The distribution system of a murici
areaof the break W|th|n one Working day'he main may be pa| Watersystem, Sha” be OWned and ma|ntalned by the water
returnedto service prior to receiving the resyt®vided that the WOrks owner

main has been disinfected and flushed. The supplier shall comply(a) All water mains on private property which are, or in the
with s. NR809.31 when system sampling indicates the preserfoéure may be, connected to thiéstribution system at more than
of coliform omganisms. For water storage facilities, 2meore onepoint, thereby allowing flovthrough the piping system, shall
successivesafe samples, taken at 24-hour intervals, shall be owned andhaintained by the waterworks owner except where
obtainedwhich indicate bacteriologically safe water or one safthewater main connections meet the requiremengaof{b). To
sampleshall be obtained only if a free chlorine residual of at leaisisurethe use of approved materials and the proper installation
0.1 mg/1 is remaining when the results of the safe sample amdmaintenance, the department recommends that fire hydrants
reported. and water mains serving fire hydrants on private property be
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installedin easements and owned and maintained by the -water (f) Take all corrective actions necessary to prevent additional
works owner significantpressure losses.

(b) Water mains to be connected to the distribution system (5) MAINTENANCE. Each supplier of wateshall perform rou
morethan one point may be privately owned and maintained ptine maintenance to ensure proper operation ofvtitersystem.
videdthat a check valve is installed on the water main at each panschedule shall be established for flushing dead—end mains or
of connection to the distribution system to prevent water fromainsin other areas to remove sedimentvater of poor quality
flowing back into the publicly owned distribution system. EacA number of hydrants and valves shall be exercised geah
checkvalve shall be located in a manhalevault and shall be dependingon systemsize so that all are routinely exercised.
immediatelypreceded anébllowed by a shut-dfvalve on the Recordkeeping shall be established to insure rousicteeduling
main. The water supplier shall have access to the manhakts and performance of valve and hydrant exercising arainte

valvesfor inspection purposes. nance Water storage facilities shdle emptied and inspected at
Note: Refer to s. Comm 82.40 for standards for the construction of private wal@astonce every 5 years and maintenance providettesssary
mains. Interior and exterior paint coatings for steel elevated water storage

(2) NoRMAL PRESSURE. System pumps, the distribution sys tanks or treatment structures shall be inspected by a person trained
temand related storage facilities shall be operated to maiataito evaluate the integrity of the paint system at least once every 5
minimum of 35 poundsper square inch at ground level at all locayearsand repainted as necessary to maintain strudtuearity.
tionsin the distribution system undeormal operating conditions The supplier of water maperform the inspection if experienced
including maximum day demand averaged ov@déour period. in paint inspection. Upon completion of the water storage facility
In areas where this pressure cannot be maintained, correctivgpection,a report shall be submitted to the departrukoruu
action shall be taken to maintain a minimum of 35 pounds pgtentingthe condition of the storage facility

squareinch. If the corrective action requires a reservoir or boosﬁgg\‘s?éﬁicggse?;ga;ggfsm recommends that each valve and hydrant be operated at

pumps, the requirements as. NR 81.60 (1) and 8172 to History: Cr. RegisterApril, 1992, No. 436, €f5-1-92; corrections in (4jnade
811.77shall be met. under s."13.93 (2m) (b) 7., Stats., Regjsh@igust, 1994, No. 464; am. (5), Register

(3) FIREFLOW PRESSURE. The system shall be operated so thajscemper2000, No. 840, &71-1-01; CR 00-162: am. (4) (e) Registovember

underfire flow conditions the residual pressure in thigtribution
systemis not less than 20 pounds per square aiground level.  \p g11 09 Cross-connections and interconnec -
Fire pumpers may not mnnectedo fire hydrants if 20 psi can iqng  |nstallation or replacement of cross—connections is pro
not be maintained during operation of the pumpers. In additiofyiteq. plumbing back-siphonage, cross-connection and pota
the system owner shall notify the fire chief in writing of the locayjiy control regulationsre provided in s. Comm 82.41; water
tion of all fire hydrants that cannot be used by fire pumpets gy sieminterconnectionsre prohibited except as provided in sub.
color code or tag the tected hydrants. (2). In addition the following requirements shall be met:
(4) LossorpressuRE. The supplier of water shall be respensi (1) Cross-conNECTIONCONTROL PROGRAM. The supplier of
ble for taking corrective action when positive distribution systefgaterfor every municipal water system shagivelop and imple
pressuras lost in an areaffecting 25% or more of the distribution penta comprehensive control progrdar the elimination of all
system.In additionto restoring system pressure, the supplier (éfxisting cross—connections and prevention of all futcress—
watershall perform the following as necessary: connectionsA record of thecross—connection control program
(a) Notify the appropriate districtfafe of the department as shallbe kept current and available for annual review by the depart
soonas possible, but no later than one working dayo theextent ment.The control program shall include but not be limited to:
of the problem, cause and corrective actions taken. (a) A complete description of the program andabeninistra
(b) Start emagency disinfection of the water supply if the-systion procedures, including designation of the inspection or
temis notalready continuously disinfected. At a minimum, th@nforcementagency or agencies;
free chlorine residual shall be 0.2 mg/l at the entry point to the dis (b) Localauthority for implementation of the program, such
tribution system and detectable throughout the distribution Sygsordinance or rule;
temor the total combined chlorine residual shall be 1.0 m@ifleat () A time schedule for inspection and reinspection of con
entry point and detectable throughout the distribution systegyymer premises forcross-connections including appropriate
Higher disinfectant residuals may be required by the departmggkordkeeping. Unless otherwise authorized by the department,
if deemed necessary to assure a safe water sifiigr mains eachsupplier of water shall inspect every service a mininaim
andstorage facilities in the area thast pressure shall be flushedonceevery10 years. It is recommended that industrial and-com
to remove contaminated water and to quickly establish an agigercial services be inspected once every 2 years.
quatedisinfectant residual. Engency disinfection shall be main (d) A description of the methods and devices which will be
taineduntil appr.ovgl 'S. obtained from the department to_ Cea.S‘eusedto protect the water supply by reference to or inclusion of ch.
(c) Collect distribution system watsamples for bacteriologi comm82;
cal analyses from the pressure loss area as soon as adequate pr S

is ret d to th ; Th ber of | I ) Provisionsfor denial or discontinuance of water service,
Sureis returned 1o the system. 1he number of samples COleClgfn reasonable notice, to any premises where an unprotected
shallincrease as the extent of problem areas increlases) no

cross—connectiopxists.

case may less than 2 samples be collected. The department s L .

be contacted to determine the number of samples and sampling!) . Submission to the department of a cabyan ordinance
locations.The supplier shall comply with s. NR 809.31 when sy& ablishinga cross—connection control program.
temsampling indicates the presence of coliforgamisms. (2) INTERCONNECTIONS WITH OTHER ACCEPTABLE WATER

. : ; . SOURCES. Interconnections between the public water supply sys
(d) Issue an immediate boil water notice to aiéaledwater t%n and anothesource of water are prohibited unless permitted
t

e o host et e T oo o4 the epartment n nchicualcases. Approva of e epariment
: allbe obtained prior to the interconnection.

be maintained untiepproval is obtained from the department t History: Cr. RegisterApril, 1992, No. 436, &5-1-92; correctioiin (intro.) and

cease. (1) (d) made under s. 13.93 (2m) (b) 7., Stats., RegBarember1998, No. 516.
(e) Notify the public in the areafatted as prescribed in s. NR

809.951unless the department determines timhealth hazard NR 811.10 Private well abandonment ordinance.

hasexisted. Suppliersof water for municipal water systems shall reqtiire
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abandonmenof all unused, unsafe or noncomplying privatsls (3) CertiFIEDOPERATOR. All suppliers of water for municipal
located on premises served by their system. Abandonmentviater systemsshall comply with the certified operator require
requiredto prevent the well from acting as a vertical chafoel mentsin s. NR 108.06 (2) and ch. NRA4.
groundwatercontamination or as a source of unsafe water from (4) Merers. Each supplier of water except those other—than—
illegal cross—connections witthe public water system. Imple \,nicipal water systems having source capacity less than 70 gal
mentationshall be by local ordinance or water utility rule. Th§ons per minute shall provide a water meter at each source to accu
ordinanceor rule shall include but not be limited to: rately measure the daily quantity of water pumped or delivered.

~ (1) Arequirement that all private water supply well or pumpyater metering shall be provided for all community water-sys
installationswhich are not used currentlyr are found to be in temsutilizing chemical addition.

noncompliancevith ch. NR 812, or wells whictest unsafe, shall

be abandonedh accordance with ch. NR 812 by an establish?éli (5) LICENSEDPUMPINSTALLER. Any person, firm, corporation

partnership performing well pump installingork as desig
atedin s. 280.01 (5), Stats., shall perform the work in accordance
with chs.NR 108, 81 and 812 and shall be a licensed pump
Installerin accordance with the requirements of ch. NR 146. Pump
installing work at municipal water systensnot required to be
performedby a licensed pump installer when performed by a

datewhich may not extend beyond one year from date of cenn
tion to the public system.

(2) Provisionsfor a permit of no more than 5 years that wil
allow retention of private watesupply systems which are found
to be safe and in compliance with ch. NR &iith the limitation
thatthe owner shall Cjemonstrate a f‘e?d for Cont'n.L.JEd cursent departmentcertified waterworksoperator who is a full-time
The permit shall require, but not be limited to, requiring thadte embloveeof the municipal water svstem
riological sampling, consisting of obtaining a minimumafe ploy P Y )
safesample, be taken prior to issuing or reissuing the permit to (6) PROJECTS REQUIRING DEPARTMENT APPROVAL BUT NOT
establishthat the water is safe for human consumption. REQUIRING SUBMITTAL BY A PROFESSIONALENGINEER. The require

(b) Prohibition of cross—connections between any private Wémneintsfo_r plﬁn's\lgnldogp_(la_ﬁlflcatltons sublmlttal for retxlew\gble-prm
andpump installations and the municipal water system. ectsare In ch. - 1he water supply owner or (neé o\wmep

I . - . resentativamay submit reviewablprojects to the department for
_(3) Qualificationsof the inspectors determining compliance, ooy awithout the seal o professional engineer registered in
with ch. NR 812 ) Wisconsinfor most operation and maintenance work and for all

(4) Submissionof a copy of the private well abandonmenhonsubdivisionpther-than-municipal water systems as provided
Org'rtlanc?rRrul'et ti tqelg;;pzrt%%n;s o ionen 1) ang () 1 S NR 108.04 (2) (¢) 2. Plans shall be submitted ingistered
e . e L5, Mo s Well difler or pump installer where applicable. Examples of proj
renum.(2) (intro.), (a) and (3) to be (2) (intro.) and (4) and am. (2) (intro.) ag@¢cr €Ctsnot requiring a professional engineeseal are pump replace
RegisterDecember2000, No. 540, &f1-1-01. mentwith similar equipment not &fcting pumping capacityest

well construction when to be pumped at a rate of 70 gafiens

NR 811.11 Other requirements. (1) AUTHORIZATION  minuteor more for aminimum duration of 72 hours, unless the
FOR OPERATIONOF NEW COMMUNITY WATER SYSTEMSOR IMPROVE-  well is to be converted to a municipal or subdivision well, well
MENTSTO EXISTING SYSTEMS. Befort_a a neveommunity water sys reconstructionwork, pumphouse pump disclar piping and
tem or improvements to@mmunitywater system can be placedyalving replacement, well rehabilitation work as described.in
into service, written authorization of théepartment shall be NR 811.16, changing chemicaype when the chemical feed

obtained. equipmenthas been previously approved by the departnaeiot,
(a) To obtain authorization for operation of a new water sypaintingor coating elevated water storage tankl reservoir inte
tem, the owner shall meet the following requirements: riors.

1. Aninspection of the facilities shall be made by a represen (7) UNDERGROUNDPLACEMENTOFSUBSTANCES. The use of any
tative of the department to determine if construction is in accorgell, drillhole orwater system for the undgound placement of
ancewith the approved plans and specifications. Deficienciggy substance shall be prohibited unless it islepartment
shallbe corrected prior to startup. approvedactivity necessary for the construction, rehabilitation or

2. The department shall be informed in writing of the nam@utine operation of the well or water system.

of the certified waterworks operator who will be in deof any (8) EMERGENCY OPERATIONS Each community water system

municipalwater system. shall develop a plan to prepare faespondto, mitigate and
3. The owner of a municipal water systehall have adopted recoverfrom all types of emeency situations, includingazards

cross—connectioand well abandonment ordinances or rules. suchas floods, tornadoes and other natural disasters.

(b) To obtain authorization for startup of improvements to (a) Municipalsystems shall have an egency operation plan
existingcommunity water systems that are reviewable projectsiagluding, at a minimum:
specifiedin s. NR 108.0Z13), an inspection of the facilities and 1. Alist of local and state eng&mcy contacts
correctionof deficiencies may be necessary prior to startup as _ )

requiredin par (a). Water mains are excluded from tinepection 2. Asystem for_establishing ergency.commur_]ications.
requiremenunless required in the department plans and specifi 3. Any mutual aid agreements the utility has with other-com
cations approval letter munitiesfor sharing personnel, equipment and other resources

(2) Maps. Each supplier of water shall keep a current map 8gringan emegency.
the system which shows the size and location of all facilities and 4. Standard procedures for egmmcy water production.
appurtenancessuch as water mains, valves, hydrants, wells or (b) Other-than-municipal systems sHadive an emgency
sourcespumping stations, treatment plants and storage fad”“%‘perationplan including at a minimum:
Contourlines or ground elevations at stre@gersections shall be . -
shownas well as the overflow elevations of the system storage lldt')A list (')If Ellurtnbers, eI%c_trluans or oy{wert_contractors that
units.Any pressure zones shall be delineatetb Turrentcopies ' o¢ 0€ avallable to respond in ergency situations.
of this map shall be kept on file with the departmagrall times. 2. Procedures for obtaining a back-up water source.

Onecopy shall be provided to the departmeegntral dice and History: Cr. Registey April, 1992, No. 436, &f5-1-92; correction in (5) made
. . .- unders. 13.93 (2m) (b) 7Stats., RegisteAugust, 1994, No. 464; correction in (5)
onecopy shalbe provided to the appropriate department d|str|g‘f,fadeum,er s. 13.93 (2m) (b) 7., Stats., Regjsbecember1998, No. 516; c(8),

or area diice. Registey December2000, No. 540, &f1-1-01.
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Subchapter Il — Submission of Plans (e) Treatmenfplants. 1. Location plan. The location plan shall
showthe location of the treatment plant in relation to the remain
NR 811.12 General requirements. (1) Plans andpeci derof the water system and the water source or intake.
ficationsfor all reviewable projects shall be submittecazord 2. Layout. The general layout plans shall include a contour
ancewith ch. NR 108. Plans shall comply with or incorporate th@ap of the site, the site size, the size and location of plant struc
generaldesignand operating requirements in that chawérk-  tures,a schematic flow diagram indicating the various plavits,
sheetsshall be included with all submittals for reviewable project§ie piping layout and a hydraulic profile at gravity plants.
for which applicable worksheets are provided bydapartment. 3. Detailedplans. The detailed construction plans shall
(2) In addition to the requirements of sub. (1), plans and-speificlude the location, dimensionglevations and details of all
ficationsfor all reviewable projects not requirisgbmittal by a €Xistingand proposed plant units or equipment.
professionakngineer shall be submitted in accordance with s. NR (f) Chemical feed equipmenthe plan shall include a layout

811.11(6). of the waterworks structure and piping. The following locations
History: Cr. RegisterApril, 1992, No. 436, éf5-1-92. anddetails of the proposed equipment shall be included:
1. Descriptions of feed equipment, including feed ranges;
NR 811.13 Specific requirements for ~ waterworks, 2. Location of feeders, pipinigyout and points of appliea

plans, specifications and engineering report. (1) PLaNs.  ion: '

(a) General. The detailed construction plans shall contain appro 3. Storage and handling facilities:
priateplan and profile views, elevatiorsgctions and supplemen . . )

tal views which together with the specifications provide all neces 4 SPecifications for chemicals to be used;

sary information for construction of the improvements. The 5. Operating and control procedures;

elevationsshall be based on sea level datum or local dathem 6. Description of testing equipment and procedures;
aconversion to sea leveatum is provided. Manufactutsidraw 7. Well or booster pump dischge rates and pressures.

ings are not acceptablas construction plans and will not be (gj Pumping facilities. The plan shall show a general layout

approved. Other state and local codes, including those of : ; ; .
departmenbf industry labor and human relatiorthe public ser mgeaggn:eﬁgtgeg %Lgﬁgﬁgn tér?él r;ggﬁﬁii‘;gge?c“on and dschar

vice commission and the department of health and social serwces(h) Water mains. 1. Location plan. The plan shall show the

shallbe consulted for other requirements where applicable. 1 . ) . >N g
. . proposedwvater main extensions in relation to existing facilities.
(b) Wells. 1. A general plan shall lsibmitted which shows A map, such as required by s. NRLAL(2), of the existing system

thelocation of the proposed well and its relation to proposed gf 5 portion thereof with the proposed extensistswn will sat
existingwater supply facilities. It shall show all features of Sanisfy this requirement.

tary significance which could have arfexft onwater quality A
separatavell site plan shall be submitted which shows the pro
erty lines, contours or an appropriate number of spot elevation
thatdrainage can be determined, surficial features, structures
any other relevant data. A detailed well cross secitwall be sub

mitted which shows the size and depths of drill holes and CaSirlgﬁeci«'sllfeatures and connection to the existing systerofiles
depthof grout and geological formations to be penetrated. showingthe ground surface, the proposed water main, the pro
2. A copy of a well site investigation report shall be submitteghsed sanitary sewer and rock depths are necessary when
asrequired in sub. (3) prior to or along with the plans submitteghprovalof a common trench iequested in high bedrock areas.
to the department for all final wells or applicable test wells aghe size of proposed and existing water mains shall also be
describedn subd. 3. Based upon a review of the submitted weJhown.
site investigation report, théepartment may perform an on-site 3 \\prksheet submittal Compleitgformation as requested
inspectionof the well site. Wlihead protection criteria conform o 5y required worksheshall be provided. The forms shall be
ing to s. NR 81.16 (5) shall be considered when siting wells. Ip,mpjetedfor all water main projects including revisions to exist

addition,drawdown eEcts from the pumping or test pumping of; iect di f existi i d bmittals of proi
testwells and final wells shall beonsidered during well siting and ggspprlc’)é?/(i:oz,%/p grpaprlg\g/]e% te);lfhlg%gnpill?tsmaér;]t.resu mitials ot proj

design. Information on possible drawdown fedts shall be . - .
includedwith all submittals to thelepartment where significant th (II) St?ragefftarl]cﬂltles.l. élaogi_etltlc_)n pl?rl_. TTe ple_lnt_sha}ll S.:‘.OW
drawdownmay occur or when required by the department. tiees ocation ot Ihe proposescilily In refation 1o existing tach

3. Plans and specifications shall be submitted prior to the con Detailed plans. Plans shall show contour lines asitee

structionof any test well to be pumped at a rate of 70 gallons pgg o mplete construction details. Overflow elevations for exist
minuteor more for a minimum duration of 72 hours. When it 'ﬁwg and proposed facilities shall be noted

knownwith reasonable certainty that any propotesd well will | detailed il am

be converted ta final well the plans and specifications for the . (2) SPECIFICATIONS. Complete, detailed material arn
final well shall be submitted for department approval priaoie ~ Structionspecifications shall be supplied for all phases of the pro
structionof the test well. posedproject. They shall contain a program for keeping existing

. . . . waterworksfacilities in operation duringonstruction of adéli

(c) Water loss and interbasin diversion appals. A supplier  iona) facilities so as to minimize interruptiongservice. Specii
of water shall obtain approval from the department pidcreat tionsshall be included for controlling erosion on or near the
ing a water loss or interbasin diversion as defined in s. NR 142-§§nstructiorsite as a result of construction activity as specified by
in accordance with the requirements of ch. NR 142. the Wisconsin Construction Site Best Management Practice

(d) Surface water intakesl. Location plan. Plans shall showHandbook This handbook is available for inspection at tHeef
thelocation of the intake pipeline and crib relative to the low lifvf the department of natural resources. It is availablpiochase
pumpingfacility. The pipeline shall be referenced by bearing arst DocumentSales, 202 S. Thorntorv&., PO. Box 2840, Madli
distanceand the crib location shall be defined by latitude and loson,WI 53707.

2. Detailed plans. The plans shall show the location of the

posedvatermain within the street right-of-way or easement;
égdocation of other utilities, such as sanitary or storm sewers;
IeVationsat intersections and hydrants or a profile of the-pro
osedwater main; location of proposed appurtenances; details or

gitude. (3) ENGINEERINGREPORT. An engineering report shall seb
2. Detailed plans. A profile of the proposed pipelineenitd  mitted with all reviewable projects with thexception of water
shallbe provided in addition to construction plans. main extensions. The engineering report, required by s. NR
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108.04(2) (a), shall contaithe controlling assumptions made and j. The boundaries of the site and the location of the well on
thefactors used in the functional design of the waterwtakiity  thesite.
asa whole and oéach of the component units. Where applicable, k. The topography of the site.
the report shall make reference to available regional, metropoli | The results from any previous test wells including details
tan, county or local water supply or water qualifianagement of test well location and construction, water quafitymping con
plansand shall clearly indicate whether the proposed project IsdRionsincluding drawdown éécts, if applicable, on other nearby
conformancewith the plans. wells or the environment, geologic borings, and seisraiistiv

(4) ENGINEERING REPORTREQUIREMENTS. The report shall, in ity or other groundwater investigations.
all cases, indicate the basisdesign and shall include the follow — m_ The test or final well construction details, or both, inelud

(a) Description. A brief description of the project and the need . The anticipateénnual volume of water to be withdrawn
for improvements. andthe compatibility with the existing water supply facilities.

(b) Location. A description of the geographic location of the 0. The location and data from any piezometers.
project,including reference to maps or exhibits and the location p. A summanyevaluation of the site including advantages and
of existing facilities. disadvantageand the need for any possible water treatment.

(c) Topography.A brief description of the topography of the g. The location of any nearby wetland.

generalarea ar_1d its relation to the area invo_lved in the project. 2 surface water sourceso Aissess the water available at the
~ (d) Population. Past census data and estimated fultofeé  source,a surveyand study shall be made and shall include obtain
tion to the design year for the area involved in the project.  ing samples from a numbef locations and depths in order to
(e) Design period. The design period being used for sizingelectthe best intake site. Sampling shall befisigint to ade
major system components, based on the population projectiomjuately determine the water quality characteristics. The report

(f) Investigations. The results of any investigations, such aghall summarize information on hydrological data, such as safe

soil borings, test wells, pilot tests, water quality data andiéive ~ Yield, maximum and minimum water levels ftows, the quality
tests. of raw water with special emphasis on results of testing programs,

uctuation in water quality includingseasonal variations and

(9) Flooding. Any areas of the project which are locate ffects, the presence of befouling ganisms, and existing and

within the floodway or floodplain as defined in ch. NE6Ishall : ~
conformto the requirements of that chapter future potential sources of contamination.

- . (5) WATER TREATMENT OR CHEMICAL ADDITION PROCESSES.A
_(n) Wetlands. Any areas of the project which are to be locateq 1,y aryestablishing the adequacy of fr@posed processes for
Wfllthlllnba \./\(/jetla;.r;q, dpa(s:s througfhtﬁ W‘gttland.or m%y |rr(1jpact ? Weﬂa\ﬂ&reatment otthe specific water under consideration shall be
shall be identined. LLopies of the leconsin wetlandnventory inc1yded.include any data from pilot or full scale plant studied
mapsare available for inspection at thdicé of the department scribethe method of disposal of any wastes and any possible
of natural resources and may be obtained for personal use frome

) - - c h Ectson the environment.
m?r?toggg]c? ?v?;%?;%ﬂ a\l'i?x((j:o'\:nitilrjnrgl\’;;(l)s;?ry Survé§g17Mineral (6) PumPING FACILITIES. A description of the area be served

) . ) ) . andthe basis for design, including maximum and minimurm dis
(i) RecommendationsAfter discussion of alternatives, a state 9 9

- ~“chargeheads and flows, pump operational controls and provisions
mentof the reasons faelection of the recommended alternatlv?or e?negency operationpshaﬁ bg included. P

shallbe provided. A discussion of estimated capital costs and est ; . .
; - . (7) WATERSTORAGEFACILITIES. A discussiorof the high to low
matedannual operation and maintenance costs shatidheded. staticpressure range which the proposed facility provide for

_ () Specification. The report shall, in addition, include specificayisting andfuture service areas and the volume of domestic and
informationrelevant to the type of project. The specific informagjre storage required within the design period shall be included.
tion required for each type of project is as follows: Explain how the proposed and existing facilitigsl meet these

1. Groundwater sources — site surveys. A copy of a well sitequirementsAlso, relate the compatibility dhe proposed facili
investigation shall be submitted for department review andeswith existing facilities and any changes that will have to be
approvalprior to the department approving the construction ofraadeto the existing facilities.
permanentvell as required in sub. (1) (b) 2., or where there is rea History: Cr. Register April, 1992, No. 436, éf5-1-92 correctionin (3) and
sonable Certainty that the Iocationa;ufy test well will be the loeca (3m) madeunder s. 13.93 (2m) (b) 1., Stats., Regigtegust, 1994, No. 464; renum.

: . o (6) to be (4) to (7). Registdbecember2000, No. 540, &f1-1-01.
tion of the permanent well. If no test well is to be constructed, st '© (¢ ©© be (4) to (7). Regisidbecember ©

approval may be obtained simultaneously with department NR 811.14 Owner approval requirement.  If an engi
approvalof plans for the final well. The investigation shall €onpeeror other agent submitting plans to the department is not an

sist,at a minimum, of a map and report indicating: employeeor otherwise retained by the owner of the water system,
a. The regional flood elevation. written acceptance of the final plans the owner is required at
b. The past and present use of the proposed site. thetime of submission of the plans to the department.

Th ial . . ithin 1/2 mile of Note: An example would be where an engineer is retained by a developer to design
C. € potential contamination sources within mile of thatermain extensions which will beonnected to a municipal system and eventually

well location. Alisting of potential contamination sources that aree owned by the municipalityrhe plans shall be accepted by the municipality prior
to be identified if present is available from the department.  to the submission of plans to the department.

) . . History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.
d. The proposed test or finakell pumping capacityor both, soly: - Registerapn °

asapplicable. NR 811.15 Resident project representative. A rest
e. The direction of groundwater flow dentproject representative shall be designatethbywater supply
f. The rechage area for the well. owneror bythe agent retained by the owrnEhe resident project

representativeshall be knowledgeable regarding the proposed
%onstructionand be able to competently determine whether or not
the improvements are being constructechatordance with the

departmengpproved plans and specifications and the conditions

g. The zone of influence of the proposed well at the anti
patedfinal pumping rate when pumpagetbé well is assumed to
be continuous without rechge for 30 days.

h. The aquifer to be used. of the approval. Thproject representative shall be present on the
i. The well location by quarter quarter section, township amebrk site as needed tssure proper construction and installation
range. of the improvements. Hiring a resident project representative does
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not negate the ownks responsibility to assure proper construcmining if a restriction shall be placed on the volume of water-with

tion and installation. drawnfrom the proposed well or existing utility wells.
History: Cr. RegisterApril, 1992, No. 436, €f5-1-92. (4) WELL siTes. The suitability of a sitéor a well is dependent
on geological and topographic conditions and possible soofces
Subchapter Il — Sour ce Development — contamination.However the following general requirements
Groundwater shallbe met:

(a) For wells to serve municipalities and subdivisions, a lot or

NR 811.16 Wells. (1) GENERAL REQUIREMENTS. (a) All  parcelof landshall be reserved for the construction of the well

wells shallbe terminated above the ground surface. The purap dighich has minimum dimensions of 100 feet by 100 feet. The well
chargepiping for permanent wells shall be exposed above thballbe located near the center of the lot or parcel. For other wells,

groundsurface within a building or enclosure having a concretge well shall be located a minimum of 50 feet from any property
floor. boundary These dimensions may be modified by the department

(b) Permanent wells shall have watertight construction to sui & case—by-case basis where they are unnecessary or inadequate
depthas may be required to exclude contamination. This shall {Protect water quality o
below the pumping water level except where exempted by the (b) Wells may be constructed or replaced on sites in the-flood
departmenbn a case-by-case basis. plain outside of the floodway provided that the pumphouse floor

(c) Permanent wells shall be provided witgraut seal sur IS 2 feet or mor@bove the regional flood elevation and there is dry

roundingthe protective casing. The grout seal shall be a minimiald @ccess to the pumphouse. No new well may be constructed

of 1.5 inches in thickness to the depths specified in s81R2  OF existing well reconstructed on a site in a floodwéglls shall

ands11.23 belocated in an area accessible dutimg entire yeaiWhere nec
d A” ) s shall h - f5 0gssaryroad improvements shall be installed to provide year round
(d) All permanent wells shall have a minimum of 5 feet 0fcags \afls shall be located on property owrsdthe water uti

groutin contact with the native geologic formatidmy outer cas i oyner Access roads shall be on property owned by the supplier
ing shall be pulled back to meet this requirement, if necessary; \yater or for which easements have been obtained.

(e) All permanent wells shall be provided with a minimum of Note: Refer to ch. NR16 for floodplain and floodway criteria.
60 feet of grouted protective casing wherever practicable. (c) A well site investigatiomeport as required by s. NR1813

(f) All wells shall be constructed using water from a source thdf) (b) shall be prepared by the owner or the ovenepresenta
will not contaminate the aquifef chlorine residual shalbe tive for each well site and submitted to the department prior to or
maintainedn the well during drilling operations. concurrenwith the request for approval of a test well or a perma

(g) Testwells shall be drilled for permanent wells proposed iA€ntwell. The report shall be submitted fmrms or in a format
unconsolidatedormations to determine geologic formations an@rovidedby the department.
waterquality and quantity datae$t wells to be converted to per  (d) The well shall be adequatebeparated from potential
manentwells or testvells to be pumped at a rate of 70 gallons p@ourcesof contamination. Unlesa hydrogeologic investigation
minute or more for a period of morthan 72 hours shall be indicates lesserseparation distances would provide adequate
approvedby the department prior to their construction. protectionof a well from contaminatiorthe minimum separation
Note: In certain areas where geologic data for consolidated formations or watistancegprovided shall be:
quality data is .not available, test wells ma){ be reqtflred by t.he department. 1. Fifty feet between a well and a storm sewer main.
flow andl the valve shallbe thiotledmuch s pracicable to e 2 0 hundred feet between a well and any sanitary seuer
venttheerosion of the confining bed; every practicabfereghall main, sanitary sewer manholkft station or single family residen
be made to install the grouted casiﬁg below the confining bedtlal fuel oil tank. A lesser separation distance may be allowed for
X . . | - sanitarysewer mains where the sanitary sewer main is constructed
(i) Materials used adrilling aids, such as drilling muds andof water mairmaterials and joints and pressure tested in place to
foam or other aids shall be compounds approved by the depafeetcurrent AVWA C600 specifications. In no case may see

ment. arationdistance between a well and a sanitary sewer main be less
(2) WELL DRILLER REQUIREMENTS. All new wellsshall be con  than50 feet.
structedand existing wells reconstructég a driller licensed in 3. Four hundred feet between a well and a septic tank or soil

Wisconsin.A Wisconsin well constructts report shall be fer adsorptiomnit receiving less than 8,000 ga"ons per'dmeme
wardedto the departmentith a copy to the owner by the driller tery or a storm water drainage pond.

immediatelyupon completion of a new well. A revisedsabnsin 4. Six hundred fedtetweera well and any gasoline or fuel
well constructots report shall be forwarded to the departmeny iorage tank installation that has received written approval
with a copy to the owner immediately upon completion of a FeCOfiom the department of commerce or its designated agent under
structedwel. s.Comm 10.10.

Note: Chapter NR 146 contains the registration requirements for well drillers. . .
5. One thousand feet between a well &l application of
me(r?t) dg;f;ﬁﬁzg\'fhif ;WEEC';' UJ,IQ,ngYv\\I/V:IILLrSﬁaWEZr\]/éhS ii%i;; n nicipal, commercial or industrial waste; the boundaries of a
_prop y dspreadindacility for spreading of petroleum-contaminated
svf;?gﬁtri]"tthetw:tgﬁgvevlii n ?gﬁe(gur?eo;eh;f llzlz ?cmgs\;jegy anothe, oil regulated undech. NR 718 while that facility is in operation;
Y 9p ) . industrial,commercialbr municipal waste water lagoons or stor
(a) The department shall provide the owners of utislls  age structures; manure stacks or storage structures; and septic

which may be #ected by the proposed well with information  tanksor soil adsorption units receiving 8,000 gallons per day or
its location, proposed constructional features andthieipated more.

volumeof water to be wnhdrawn_.. ) ] 6. Twelve hundred feet between a well and any solid waste

(b) If the owner of another utility well wishes to object to th&toragetransportation, transfeincineration, air curtain destruc
proposedutility well, the owner shall inform the department inor, processing, wood burning, one time disposal or steafioli
writing of the reasonfor objection within 30 days of receipt of thetjon facility; sanitary landfill; any property with residugdound
informationin par (a). water contamination that exceeds cNR 140 enforcement

(c) If notice of objection is filed and good cause is shown, ttetandardshat is showron the departmerstgeographic informa
departmentnay hold a public hearing at which all interested pation system registry of closed remediation sitesil storage area;
ties may present testimony to be used by the department in dedaft or deicing material storage area; gasolinéuet oil storage
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tanksthat have not received written approfraim the department and other local initiatives proposedthin the well head protec

of commerce or its designated agent under s. Comm 18ull0; tion area established in pafe). The management plan shall
fuel storage facilities; and pesticide or fertilizer handling or-stoaddressnaintaining theseparation distances established by well
agefacilities. siting in sub. (4) (d).

Note: Sites that have been closed with groundwater enforcement standaed! 6) CASING AND LINER PIPEFORDRILLED WELLS. (a) The pre
ancescan be found on the Department of Nat&asources GIS Registry of Closed ( ) . ( ) P

RemediationSites, at http://wwwvdnr.state.wi.us/afaw/rr on the DNRS internet _tectlvecasmg shall be new prime Stwe prOdUCEd to and meet
site. Information that appears on the GIS Registry of Closed Remediatiorc&ites ing A.S.TM., A-53 Grades A or B, ASTM A-106; ASTM

alsobe accessed by calling the nearest regional DXi&eof A589-Typel, Grade A or B, ¥pe I, Grade A; or AP, 5L, 5LX,
(e) Well sites maybe inspected by a representative of thBA, 5AX specifications. No previously used or reclaimed pipe
departmenprior to approval of plans. may be used.

(5) WELL HEAD PROTECTIONPLAN. A well head protection plan  (b) Each length of casing shall be legibly marked in accord
shall be provided for all newvells for municipal water systems. ancewith the ASTM or API marking specification and with s. NR
The plan shalbe developed by the owner of the municipal wated12.17 (2) (d). The protective casing shall have the minimum
systemor its agent. No new municipal well may be placed inte seweightsand thicknesses given imfile 1 except for the allowable
vice until the department has approved the well head protectieariancesutlined in par(c).
plan. The plan shall include but is not limited to: (c) If the protective casing is to be installed without driving,

(a) Identification of the rechge area for the proposed well. it may have a thickness less than indicatecatnlél 1 but shall be

(b) Identification of the zonef influence for the proposed Surrounded by at least 4 inches of grout. It shall have a minimum
well. thicknessof 0.312 inches except in the case of 6—inch diameter

(c) Identification of the groundwater flow direction. casingwhich shall be a minimum of 0.280 inches.

. e . S (d) Liner pipe installed to sealfa caving zone shall be new
_(d) Aninventory of existing potential contamination SOUrCeg\se and nonreclaimed steel pipe, but may have a lesser thick
within a’2 mile radius of the proposed well and an assessu’ﬁen%essthan given in @ble 1
existingpotential contamination sources within the regbarea (e) All casings and liners shall have additional thickness and
of the well, including information obtained by checking the htif d % hick is d ined by the d dnet
department'sgeographidnformation system registry of closedWe!ghtif standard thickness Is determined by the departméidt to

remediationsites and the bureau for remediation and redeveldpsufficient to assure reasonable life expectancy or withstand
ment'stracking system. orcesto which they may be subjected.
Note: A listing of hazardous substance disgesites, open and closed, canbe  (f) Casing and liner pipe shall be equipped with drive shoe

folfmd on the gg&asu for Rtfmggiétipn and Redevﬁlopﬁming System,/als? whendriven and centering guides when set.

referredto as “ ,”on the internet site at http: r.state.wi.us/org . . .

aw/rr. Sites that have been closed with groundwater enforcement standard exceed_(g_) Casmg and liners shall be_ assembled Watemght by means
ancescan also be found on the Department of Natural Ressu®t® Registry of  Of joints weldedn accordance with the standard welding proce
ClosedRemediation Sites, at http:/wwamr.state.wi.us/org/aw/rinformation that  dure specifications of s. NR 812.18 or by threaded couplings

appearon BRR'S and theGIS Registry of Closed Remediation Sites can also b : : e . . .
accessetby calling the nearest regional DNHiE. fheetingor equivalent to the specifications listed in.fa}.

(e) Establishment of a well head protection area for the pro (N) For wells in which the protective casing is suspended, the
posed well. The well head protection area shall encompass, #PRerterminus of the protectiveasing shall be securely attached
minimum, that portion of theechage area equivalent to a 5 yea®y Welding steel bands to the outer casing or by other approved

time of travel to the well. The well head protection area may BBethods,and the grout shall be supported on a steel oing
determinecby a hydrogeologic investigation. approvedpacker attached to the bottahthe casing. The bottom

(f) A public education program for well head protection. of the casing may be fIargd outto .mee_t this requirement.
. (i) Copies of the faoing specifications and standards are
@ A Wat(_ar conservation progra_m. _availablefor inspection at the fi€e of thedepartment of natural
(h) A contingency plan for providing safe water and protectingsourcesthe secretary of stagedfice and the dice of the legis
the well from contamination based on the inventory and asseggive reference bureawand may be obtained for personal use
mentof potential contamination sources. from the AmericarSociety for Esting and Material, 1916 Race
(i) A managementlan, based upon an assessment of akerrt., Philadelphia, Pennsylvania 19103, ahd American Petro
tives for addressing potential contamination sources, describilegim Institute,Production Department, 2IN. Ervay Suite 1700,
the local ordinances, zoningquirements, monitoring program,Dallas, Texas 75201.
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83 DEPARTMENT OF NATURAL RESOURCES NR 811.16
Table 1
STEEL PIPE
SIZE DIAMETER THICKNESS WEIGHT PER FOOT
(inches) (inches) (inches) (pounds)
With Thr eads
Plain Ends and Couplings
External Internal (calculated) (nominal)

6 id. 6.625 6.065 0.280 18.97 19.18

8 8.625 7.981 0.322 28.55 29.35
10 10.750 10.020 0.365 40.48 41.85
12 12.750 12.000 0.375 49.56 51.15
14 od. 14.000 13.250 0.375 54.57 57.00
16 16.000 15.250 0.375 62.58 65.30
18 18.000 17.250 0.375 70.59 73.00
20 20.000 19.250 0.375 78.60 81.00
22 22.000 21.000 0.500 114.81

24 24.000 23.000 0.500 125.49

26 26.000 25.000 0.500 136.17

28 28.000 27.000 0.500 146.85

30 30.000 29.000 0.500 157.53

32 32.000 31.000 0.500 168.21

34 34.000 33.000 0.500 178.89

36 36.000 35.000 0.500 189.57

(7) CoNcRETEWALL cAsING. Concrete wall casing shall: (11) CHemicaL conDITIONING. Approval shall beobtained
(a) Be used only in dug wells and collectors; from the department prior to chemical conditioning ofvell.

Informationregarding the method proposed, equipment, chemi
cals,testing for residual chemicals, disposalaiste and inhibi
torsto be used shall be submitted in writing.
(a) All chemicals used in conditioning shall bempatible
with use in potable water supplies.
. . S (b) Acid treatment shall include pH monitoring of nearby pri
tas:e,pd?hrs, tOﬁchsuzstanEes or bactetutt)ahtamlc?atlon to the \atewells, complete removal of the acid from the well, neutraliza
waterin the well. Lead packers may not be used. tion of the spent acidjse of an inhibitor to protect the metal-por
(9) Screens. Screens shall: _ tions of the well and pump and proper disposal of the spent acid.
(a) Be constructed of stainless stdghss with a lead content  (c) The dischage of highly chlorinated water shall be closely
of less than 8%, everdur or monel which will not be damaged Biypervisedy the resident project representative. In no case may
chemicalaction of groundwater or future cleaning operations; waterwith a measurable total chlorine residual content be dis
(b) Have size of openings based on sieve analysis of the aquifeargedo a surface wateSuitable barriers, aeration or chemical
andgravel pack materials; dechlorinationshall be provided when disclgémrg chlorinated
(c) Be designed to have an entrance velocity that does M@terto a surface water or a storm sewer connetttedsurface
exceed0.1 feet per second under normal operating conditionsWater to ensure the water disajred doesiot contain a measur
(d) Be installed and have pumping equipment designéaso 2Plechlorine residual. , -
exposureof the screen above the pumping level will not occur dur  (d) Uponcompletion of chemical conditioning, a report shall

(b) Be reinforced and at least 6 inches thick;

(c) Be poured in one operation, if possible;

(d) Not have a construction joint within ¥8et of original
groundsurface.

(8) Packers. Packers shall baf a material that will not impart

ing normal operation; be submitted to the department detailitie well performance
(e) Be provided with a bottom plate wash down fitting of the Peforeand after chemical conditioning.
samematerial as the screen. (12) OTHER METHODS OF WELL RECONDITIONING INCLUDING

(10) BLasTinG. Approval shall be obtained from the depart"YPROFRACTURING. Approval shalbe obtained from the depart
ment prior to blasting within a well. Information regarding thd"€ntprior to any reconditioning procedure, including hydrofrac

; ; turing. Information regarding the procedure, the equipnaert
pmrﬁt(:e%diﬁr\(lev,rriltlfrr]gk.)er size and location of chgas shall be sub the disposal of waste shdle submitted in writing to the depart

ment for approval.

(a) Blasting shall be conducted under the supervision of a(13) GROUTINGREQUIREMENTS. (a) 1. Neat cement grout shall

glggt.erllcensed by the department of commerce under s. CO”&‘)@ASTM C150, pe | or API-10A, Portland cement anter

. - from a known saf@and uncontaminated source with not more than
(b) No blasting may occur within 100 feet of the grouted prey aions of water per sack (94 Ibs.) of cement. Additives, includ

tectivecasing. ing bentonite, to increase fluidityeduce shrinkage or control

(c) All materialdislodged during the blasting shall be eomtime of set may be used only with prior department approval. No

pletely removed from the well. morethan 5 pounds of bentonite mayddded per sack (94 Ibs)
(d) Proper safetyneasures shall be employed to protect thef cement. Wheibentonite is added, the volume of water shall be
workersand surrounding structures. increased.
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2. Sand cement grout may be used for annular openingscommodatéhe setting and removal of temporary owasing,
greaterthan 3 inches. Thenixture may not exceed 2 parts bytheannular space between the temporary outer casing anelthe
weight of sand to one part of ASTM C150yge 1 or API-10A, casingpipe shall be grouted before the temporary outer casing is
Portlandcement and not more than 6 gallons of water frompulled. When the grout flows at the ground surface, the annular
known safe and uncontaminated source per sack (94 Ibs.)splaceoutsidethe temporary outer casing shall be grouted by plac
cement. ing atremie pipe to the bottom of the annular space. The grout

3. Concrete grou"]ay be used for annular openings greatéha”flow at the ground surface before the temporary outer Casing
than6 inches. The concrete shall contain not less than 6 sackésgiulled.
cementpercubic yard and not more than 6 gallons of water from (14) PLUMBNESS AND ALIGNMENT REQUIREMENTS. (&) Every
aknown safe uncontaminated source per sack (94 Ibs.) of cemartll constructed in rock shall be tested for plumbness and align
The gravel size mayot exceed/, inch. Thevolumetric ratio of mentby the method outlined in A.MW.A. Standard A-100 (June
eithergravel or sand to cememntay not exceed 2.5 parts to onel0, 1984) or by an equivalent method. The test method shall be
part.Wisconsin department of transportation grade A concretedearly stated in the specifications. A copy of the AMA. stan
alsoacceptable. dardis available for inspection at thefioé of the department of

(b) 1. All grout shall be placed from the bottom of the annul&@turalresources, the secretary of stiefice and the dice of
openingto the surface in oneontinuous operation. When a eon thelegislative reference bureau, and may be obtained for personal
ductorpipe inthe annular opening is used, it shall be suigeer USe from the American \Mter Works Association, 6668Vest
in the grout during the entire operation. For grout deptescess Quincy Ave., DenverColorado 80235.
of 100 feet, a pump shall be used to inject the grout. ~ (b) Variance fronthe vertical of two-thirds the smallest inside

2. Suficient annular opening shall be provided to permit giameterof that part of the well being tested per 100 feet of depth
minimum of 1Y/ inchesof grout around the protective casing© the depth of the pump setting plus 25% may not be exceeded.
including couplings, if used. Also, the well shall allow free passage of a 40-foot section of pipe

. - . r a dummy to thelepth of the pump setting plus 25%. The outside
the ghrﬁ\lrgrn;ateer:ligls uﬁgl('jtzgs (rjglljl't?ng aids shall be removed froﬁlameter of the pipe or dummy used may not be more than 1/2 inch
. P g P h gh g df . b . smallerthan the diameter being tested.
4. Prior to grouting through creviced formations, bentonite or (c) Kinks and bends which prevent setting a line shaft pump

similar approved materialshall be added to the annular openin : ; O ar
in the manner indicatefbr grouting and circulated until the ben %Oetp?:rtorlﬁsgt?gl g:?gciig'tg% ?*u\fvr?t?n/é \é)v)lllltrﬁgtagm:g\r/ed by the

tonite or other approved material flows to the ground surface. (d) A summary of the test results shall sbmitted to the

5. Grout shall be allowed to overflow from the annular epe ;
ing until such time as the densitytlee same as that of the grgu?jepartmenprlor to permanent pump apprqval.
being placed. The specifications shall outline the methodeto | (15) YIELD AND DRAWDOWN TEST. (&) A yield and drawdown
usedto check the grout density and equipment shall be availaifstis required anq .the.method to be used shall be clearly indicated
on site to determine grout density in the plans specifications. . .

6. Standby equipment and materials infisignt quantites __(P) Thetest shall be performed on every municipal or subdivi
for continuously placing grout from the bottom upwards in thelonwell for a period of at least 12 consecutive hours. For other
annularopening shall be available at the well site when the pi/€llS; the test shall be performed for a perdat least 4 conseeu
mary grouting method involves forcing a measured quantity g€ hours. _ _
grout down the inner casing by a plug sueh the Halliburton Note: It is recommended that the test pumping be continued beyond 12ohours

til the water level stabilizes.
method.Use of the Halliburton method shall be clearly identified” . L
in the specifications submitted to the department. g () The test shalhclude pumping a minimum of 4 hours at a

rateequal to the capacity anticipated for fegmanent well pump.

7. In some cases, partial withdrawal of an outer casing may d
- - . Water depthmeasurements shall be made at least ever
be necessary during grouting to comply with sub. (1) Tde oné—)halfhour duFr)ing the testing period. y

outercasing may also be entirely removed during groufiing ) ) ]
groutlevel shallbe maintained above the bottom of the outer cas (€) The following data shall be submitted to the department:
ing during the withdrawal procedure. 1. Static water level;

8. Plastic pipe may not be usedaagrout conductor pipe. A 2. Pumping rate;
metal conductor pipe or a rubber—covered, fiber or steel braided, 3. Drawdown during test;
reinforcedhose with a minimum pressure rating of 300 psi shall 4 Recovery water levels:
be used as a conductor pipe. 5 Depth of bump settin
9. The conductor pipe or reinforced haall be completely ' | Fc)id't' pump | ? ter shall b I d ired
withdrawnfrom the well prior to flushing excess grout from th )bn algl 'Ona Sgg"lp es of water shall be collected as require
conductorpipe or hose when grouting down the annular space subs. (19) and (20). )
shallbe disconnected from the grout shoe or street elbow prior to(16) GEOLOGICAL DATA. (a) Formation samples shall be-col
flushing excess grout when grouting within the casing. lectedfrom allnew wells and from deepening of existing wells at
(c) Protective casing shaie provided with stitient center 5-footintervals and at each pronounced change in formation.

ing guides welded to the casing to permit unobstructed flow and(b) Geologicaldata shall be recorded on the construction
uniform thickness of grout. reportand the formation samplesbmitted to the Wconsin state

(d) Drilling operationsor other work in the well, including geologicaland natural history surve8817 Mineral Point Road,

developmentmay not be performedithin 72 hours after the Madison, Wsconsin 53705. . ) )
groutingof casings or liners. If quick—setting cement is used, this (17) CAPPING REQUIREMENTS. (a) WAéllsin which no pump is
periodmay be reduced to 24 hours. Use of quick setting cemdpgtalledshall be capped by welding a plate to the top of#sing.
shall be clearlyindicated in the specifications submitted to the (b) During construction, a temporary means of capping shall
department. be provided to prevent debris or any contaminants from entering
(e) Annular openings outside of surface or outer casings sH& well or the annular space.

alsobefilled with grout including annular spaces created by drive (18) BACTERIOLOGICAL QUALITY. Every new modified or
shoesWhen an upper enlged drillhole has been constructed taeconditionedgroundwater source shall be disinfected dutdng

Register-ebruary 2008 No. 626


http://docs.legis.wisconsin.gov/code/admin_code

File inserted into Admin. Code 3-1-2008. May not be current beginning 1 month after insert date. For current adm. code see:

http://docs.legis.wisconsin.gov/code/admin_code
85 DEPARTMENT OF NATURAL RESOURCES NR 811.18

after placement opumping equipment. Samples for bactericlogiwith layers of concrete and gravel stone aggregate, provided
cal analysis shall be collected as provided in s. NRZ.(3). thatthe top 20 feet of the rock formation and the entire cased por
(19) CHemicAL QuaLITy. Every new well shall be sampléat  tion of the well are filled with concrete. Exception to filling the
chemical analysis. Reconditioned or modified wells shall beasedportion withconcrete under the alternative method may be
sampledfor chemical analysis in cases where changes in wateadewhere the well casing is set in rock and sealed in place with
guality may occur The samples shall be collected amhlyzed cement grout. If the alternative is used, a concrete plug aéleast
for the parameters indicated in the departrseaytproval letter for feet thick shall be placed extending at least 20 feet above and
the well construction or modification. The samples shall be cdbelowthe bottom of the casing. The remainder of the cased por
lectednear the end of the test pumping period. A sample tap shah up to 20 feet fronthe surface may be filled with gravel,
beinstalled on the test pump disapaupiping at a location suitable crushedrock, sand or claybut the top 20 feet shall be filled with
for the collection of water samples for volatile parameters and¢tencrete.
suitablethrottiing device shall be provided on the pump disphar () sandstone formation well§or sandstone formation wells,
piping to facilitate sample collection. The samples shall be sufy| 3y sandstone formations entirely with concretesan alter
mitted to a state certified laboratory or to the state 'abormbrynative,with disinfected sand or pea gravel, provided that the top

?hyg(ijene,l\t/ladistonﬁ \ﬂ'lsbconsin._ dPréol(_)tﬁollgc:i%régf t_hcts_ samf;ilt:ss, 20feet of theformation and the entire cased portion in this alterna
edepartment shall be provided with a detadescription ot tn€ iy o methodis filled with concrete. The exception to entirely-fill

sampling protocol for each parameter and with the name ar ; - - : 4 o
addressf the laboratory to conduct tlamalysis. Wlls that do not g the casing with concrete in pdo)is applicable in this para

meetthe primary water quality standards of ch. NR 809 may nggaph. . . )
be placed into service unless adequate treatment is provided. (d) Shale, granite and quartzite formation wellSor shale,
(20) OBSERVATION WELLS AND TESTWELLS. (a) Observation graniteand q_uartzne fprmatlon wells, use the procedure for-lime
wells, monitoring wells, test wells, treatment wesisother wells Stoneformation wells in par(b).
constructedas part of the water system shall be constructed in (€) Mixed formation wells.For mixed formation wells, fill in
accordancewith the requirements for permanent communitfimestone,sandstone, shale, granite and quartzite strafacas
wells if they are to remain in service afteompletion of the videdin par (b), andprovide concrete or concrete grout plugs at
groundwateisupply and if they are located tre well site. If not least40 feet in depth, extending at least 20 feet above and below
to remainin service, the wells shall be abandoned in accordanite point of surfacecontact between every distinct geologic
with s. NR 81.17.Monitoring wells constructed bthe well site  formation where the alternative methods to filling theell
shallmeet the requirements of ch. NR 141. entirely with concrete are selected.

(b) The wells shall be protected at the upper terminal to pre (f) Flowing wells. For flowing wells, confine the flow and fill
cludeentrance oforeign material and the wells to remain in-sefwells in accordance with patb) procedures aeal with cement

vice shall be IOFOVidEdI with Iockingé?overs. 20y mag grout applied by a pressure method apprdwethe department.
History: Cr. RegisterApril, 1992, No. 436, &5-1-92 correction in (20) made . .

unders. 13.93 (2m) (b) 7., Stats., Regisfaugust, 1994, No. 464; am. (4) (d) 5., Reg  (3) TEMPORARY ABANDONMENT. When a well isemporarily

i(%t)er, De((:jember1998, No. 516, éft—l—gg; corrections ma(ld)e(ﬁ;wder s.dl3.93 (2mremovedfrom service, théop shall be sealed with a water-tight
6. and 7., Stats., RegistBrecember1998, No. 516; am. (4] 2. and 3., renum i i

(11) fo (21) tobe (10) to (20) and am. (20) (=), Regisecember2000, No. 540, threadecdbr welded cap or be filled with clean puddled clsfger

eff. 1-1-01; CR 00-11: am. (4) (d) 6. and (5) (d), Register Octope@1 No. 550, 5 years of temporary abandonment, the well shall be permanently

Jeff- %aégol\llrog%ﬂon IN(%O) (@ rgade lé“d.ef S d131-23 (2m) ((jb) 7., 1331&;52-, ffe%stabandone@nd sealed in accordance with sub. (2). Approvief

gune2003 No. 570 correction made in (6) i and (14) (@) under s. 13. 92 (4) ®) gepartmenthall be obtained for any deviations from the 5 year

maximumfor temporary abandonment.

NR 811.17 Abandonment of wells. (1) GENERAL (4) REPORTTO DEPARTMENT. A report shall be made to the
REQUIREMENTSFOR ABANDONMENT OF WELLS. (@) Obstructions. departmenby the owner within 3@ays after a well has been per
Any debris or obstructions that may interferéh sealing opera  manentlyabandoned or temporarily removed from service. The
tions shall be removed from the well prior to abandonment.  reportshall include a detailed description of location, construction

(b) Procedural limitations. Filling material for nonflowing andgeologicfeatures, and method of sealing. The report shall be
wells shall be applied througlconductor pipe unless a dumpon forms supplied by the department.
baileris used. When concrete is placed under water conductor  History: Cr. RegisterApril, 1992, No. 436, &f5-1-92.
pipe, the bottom end of the conductor pipe shall be supeakein
the concrete at all imes. Pump piping aedhovable liner pipes  NR 811.18 Special requirements for wells  devel -
shallbe pulled from a well prior to sealing. oped in unconsolidated formations. (1) The cased and

(c) Alternate abandonment @redures.Approved slow—hy grouteddepth for screened wells in unconsolidatednations
drating bentonite chips may be used to fill both unconsolidateshallbe dependent dhe controlling geologic conditions. Where
formationand bedrock wells if the followingonditions are met: practical,the grouted casing shall extend to at least Steketw

1. The well diameter is 4 inches ordar. the normal pumping water level and to within 5 feet of the top of

2. The well is less than 250 feet deep. thescreen unless the grout depth is at least 60 feet. Grouted casing
3. There is less than 150 feet of standing water in the welflepthsless than 30 feet will not be approved if alternatives are
4. The well is not filled with drilling mud or bentonite slurry available. ) . .

(2) PERMANENT ABANDONMENT METHODS. When a well is per (2) Continuouschlorination and an adequate contact time for
manently abandoned, the owner shall fill and seal the well, o pfisinfectionshall be required assafeguard except in cases where
vent it from acting as a channel for contamination or verticAl® Proposed well construction provides fatiént protection as
movementf water by the following applicable method: determinedby the department.

(a) Drift or other unconsolidated formation well§or drift or (3) If clay or hardpan is encountered above the formation
other unconsolidated formation wells, 20-foot concrete plug bedeveloped, the protective casing and grout shall extend through
shallbe poured at the top of the well with the remainder filled witthe materials, but theuter casing shall be withdrawn at least 5 feet
concreteor clean puddled claynner ungrouted well casing with abovethe clay or hardpan during grouting.
screenshall be removed from gravel-pack wells prior to filling.  (4) If the wellis gravel packed, the gravel shall be acid resist

(b) Limestone formation well€Forlimestone formation wells, antandfree of foreign material, properly sized, washed and-disin
fill any limestone strata entirely with concrete &g an alternative, fectedprior to or during placement.
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(5) A sand or bentonite seal to prevent leakage of grout into (3) Thearea around the lines shall be under the control of the
the gravel pack or screen shall be provided. The seal shall besupplierof water for a distance approved by the department.
morethan 2 feet thick. History: Cr. RegisterApril, 1992, No. 436, f5-1-92.

(6) Gravelrefill pipes and observation pipes, when used, shall . .
be surrounded by a minimum o4 inches of grout if installed in _NR 811.22 Special requirements for sandstone
ﬁlls. The requirements dhis section apply to wells drilled in

the grouted annular opening. Observation pipes installed betWéf{&gnations commonly referredo as sandstones inistonsin
theinner and the protective casing may be plastic. Pipes shal isincludes the St. Peter sandstone, Uipper Cambrian sand

incorporatednto the concrete pump foundation to a point at lea ; ‘ .
4 inches above the flopand shall terminate with a threactsah Stonesand the Lake Superior sandstone. The following require

atleast 12 inches above the pumphouse floor ments shall be met:

History: Cr. RegisterApril, 1992, No. 436, 6f5-1-92. (1) Theminimum depth of the grouted casing shall be 60 feet.
The casing shall be installed to a depth of 10be&iw the antiei
NR 811.19 Special requirements for radial collec - patedpumping water level, except in cases when the department
tors. (1) Continuous chlorination and adequate detention tindeterminesthat this requirement is not necessary to meet the
for radial collectors shall be provided. requirement®f this chapter

(2) Acceptabilityof the siteas provided in s. NR 8113 (1) (2) Whenthe sandstone is overlain by creviced limestone
(b), shall be determined by tlpartment prior to any intensiveshaleformations, the grouted casings shall be installed a- mini
investigation. mum of 15 feet into firm sandstone. The department shall be con

(3) Thearea around the laterals shall be under the controltafted for locations where this type of construction will be
the supplier of water for a distance approved by the departmefgguired Wells constructed to utilize aquifeseneath the Maqguo

(4) Thelocation of all caisson construction joints and portholkétashale shall be cased and grouted to beneaithetttr of the

assemblieshall be indicated on the plans. Magquoketa shale. _ i
(5) The caisson wall shall be of reinforced concrete as prg (3) Wherethe depth of unconsolidated matei@more than
videdin s. NR 81.16 (7). 60 feet, the protective casing shall be seatefirm sandstone

(6) Provisionsshall be made to assur@nimum vertical rise wherethe sandstone is the upper rpck formatlo!w. .
of the caisson. (4) Wherethe depth of unconsolidated material is less than 60

(7) Thetop of the caisson shall be covered with a watertigig,'etand the sandstone is the upper rock formation, the department
concretefloor, and all openings in the floor shall be curbed an H"’i‘lltge_ cgrn;aecitsgr;orr“rtlegglélrgg gseepgflsgfl_ggrzouted casing.
haveoverlapping cover® protect against the entrance of foreign v HERes pril o '

material. , » NR 811.23 Special requirements for limestone
(8) The pump dischage piping may not be placed throughwells. This section applies to wells drilled in formaticrm
caissorwalls. monly referred to as limestones indgbnsin. This includethe

History: Cr. Register April, 1992, No. 436, éf5-1-92; correction in (2) made i i — i i iri
under s.13.93 (2m) (b) 7. Stats.. RegjdbecemberL998. No. 516 Nlagayadolomltg, the Galenq Plattev]IIe dolomite and the Prairie
du Chien dolomite. Théollowing requirements are intended for

NR 811.20 Special requirements for dug wells and wells located in limestonaquifers which are not overlain by eon
springs. (1) Dug wells and springs shall be approved onl)$°’\||'0t|at3/‘15hale or Stag‘lds'[og? formafnons.b e, constructionof |
i i i ote: €N an acceptable sandstone aquifer can be utilized, construction-or lime
whenit is not feasible to develop a drilled well. stonevrells should be avoided.

(2) Plansshall include facilitiefor continuous chlorination 1) Continuous chlorination and chlorine detentione shall
andan adequate chlorine contact time before the water reacpg equired as a safeguard for limestone wells when the depart
consumers. . mentdetermines that additional protection is necessary

(3) Springsshall be housed in a permanent concrete structure(y \wherethe depttof unconsolidated material overlying the
which terminates above the ground surfarel which prevents jinecioneis 60 feet or greater for a minimum radiug/sfnile and
the entry of surface water _ thereis no record of sinkholes, quarries, improperly constructed

(4) Dug wells shall be covered by a watertight concrete cov@jelis or outcrops within that area, the minimum depth of grouted
which terminates not less than 12 inches above the perman@singshall be 60 feet. The casing shall be installed to a aépth
groundsurface and shall have concrete casing as required in s. NRfeet below the anticipated pumping water level unless the

811.16(7). departmentvaives this requirement afténding it unnecessary
(5) Thedug well pump dischge piping may not be placedin meeting the requirements of this chapter
throughthe concrete casing. (3) Where the depth of unconsolidated material is more than

(6) Thearea around the well or spring shall be under the cog0 feet and only 60 feet of grouted casing is requisethe depast
trol of the supplier of water for a distance approved by the departent,the casing shall be seated in firm limestone.

ment. (4) Wherethe depth of unconsolidated material is less than 60
(7) Dug well and collectorpumping stations shall have afeetat the well site or within one—half mile of the well site, the

watertightconcrete floarAll openings in the floor shall be curbeddepartmenshall be contacted foninimum depth of grouted cas

and protected against the entrance of foreign material. Th&y. An inner casingize of at least 2diameter shall be required

entrancehatch in the flooshall be located adjacent to the insidgo permit the installation of a grouted liner at a future datiesif

of the well perimeter; have curb at least 4 inches high; have thevaterfrom the well shows evidence of contamination. The casing

edge of the cover extending down over the curb at least 2 inchsgerequirement may be waived by the departmeihisfdemon

andbe kept locked when not in use. stratedthat it is unnecessary to meet the requirements of this chap
History: Cr. RegisterApril, 1992, No. 436, éf5-1-92. ter. In such cases, a minimum of 100 feet of grouted casing-is usu
. . e ally required and, where conditions dictate, consideratiye
NR 811.21 Special requirements for infiltration than100 feet will be required.

lines. (1) Infiltration lines may be permitted only when itriet History: Cr. RegisterApril, 1992, No. 436, ¢f5-1-92.
feasibleto develop an acceptable well.

(2) Plansshall include facilitiedor continuous chlorination NR 811.24 Special requirements for granite  wells.
andan adequate chlorine contact time before the water reacfiée department shalbe contacted for specific case-by—-case
consumers. constructionalrequirements for all proposed developments of
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wells in Precambrian igneous and metamorphic rock commonhkell for rehabilitation and the sheltisrprovided with a concrete

referredto as “granite”. floor.
History: Cr. RegisterApril, 1992, No. 436, éf5-1-92. History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.
Subchapter|V — Source Development - Surface NR 811.29 Buildings. (1) ConstrucTION. All raw or fin-
Water ishedwater pumping stations shall:

(&) Have adequate spader the installation of additional

NR 811.25 General requirements. The source ofvater PUmpingunits, or chemical feed equipment, if needed, anthéor
selectedas a surface water supply shall provide the highest quafgfeservicing of all equipment;
waterreasonably available which, with appropriate treatraadt (b) Be durable, fire and weather resistant, and have at least one
adequatesafeguards, will meet the drinking wastandards in ch. locking, outward opening door to the outside;
NR 809.Source water shall meet the surface water quality stan (c) Be landscaped to conduct surface drainage awaytfrem
dardsin ch. NR 102. Minimum treatmeshall include disinfec  stationand have a floor elevation at lea&tahove the finished
tion, coagulationsedimentation and filtration. The design of thgyradeand at least 2&bove the regional flood level. Below grade
treatmeniprocessesequipment and structures shall depend on @hstallationsmay be permitted only the terrain at the site is such
evaluationof the nature and quality of the particular water to b@ata gravity drairsystem can be provided. Subsurface pits or
treated Any proposal which would result in a diversion from theyumproomsand inaccessible installations intendechouse the
GreatLakes basin requires department approvaidoordance well pump or pump controls for well pump stations are prohibited:

with ch. NR 142. . . . . .
History: Cr. RegisterApril, 1992, No. 436, éf5-1-92 correction made under (d) Have all floors drained without Impairing the quahty of

5.13.93 (2m) (b) 7., Stats., Registdugust, 1994, No. 464. waterbeing handled;
_(e) Provide asuitable outlet for drainage from pump glands
NR 811.26 Intakes. Intake structures shall provide for: without dischaging onto the floor;

(1) Velocity of flow .25 to .50 fps through the inlet structure (f) Be provided with concrete floors;

sothat frazil ice will be held to a minimum; (9) Be provided with at least one floor drain. The floor drain
(2) Withdrawalof water from the depth of the best water quashallbe located no closer than 2 feet to the outer well casing. The
ity floor drain piping shall be constructed of cast irofP¥iC piping

meetings. Comm 84.30 standardsthin 10 feet of the outer well
casing;
(h) Have a floor drain. The floor drain may é@nnected to a
ice and other activity: éanitarysewer where available provided that the pustgtion
. . floor is at least one foot above the elevation of the nearest sanitary
(5) Locations referenced by permanent monuments; sewermanhole rim. Where a sanitary sewer is available but a man
(6) A diversion device capable of keepilagge quantities of holeis not located nearbthe department may require installation
fish or debris from entering an intake structure where shore welisan additional manhole. The floor drain may disgkap the
arenot provided. groundsurfaceprovided the dischge location is at least 25 feet
History: Cr. RegisterApril, 1992, No. 436, €f5-1-92. from the pumphouse. A greater distance may be required for
drains of pump stations serving wells constructed in sand and
NR 811.27 Shore wells. (1) Shore well structures shall: gravelformations. French drains are prohibited.

(a) Have motors and electrical controls located algregle Note: The department recommends that the floor drains from chemical feed rooms
andflood level: dischargeo a sanitary sewer whenever possible.

(b) Be accessible for operation and service; (2) EQUIPMENT SERVICING. Pump stations shall be provided

) . with:
(c) Be designed to prevent flotation; (a) Crane-ways, hoist beams, eyebolts or other facilities nec

(d) Be equipped with removabte traveling screens before theessaryfor servicing oremoval of pumps, motors or other heavy

(3) Inspectionmanholes every 1,000 feet for pipe sizegdar
enough to permit visual inspection;

(4) Adequateprotectionagainst rupture by dragging anchors

pumpsuction well; _ N _ equipmentwhere appropriate;
(e) Provide chlorination or chgr chemical addition facilities (b) Openings in floors, roofs or wherever needed for removal
for raw water transmission mains; of heavy or bulky equipment. For well pump stations, a roof hatch
(f) Have the intake piping valved with provisions for backshallbe located over the well.
flushingand testing for leaks; (3) STAIRWAYS AND LADDERS. Stairways or ladders shall be
(g) Have provisions for controlling ges; providedbetween all floors and in pits or compartments whigh
(h) Have sloped bottoms. to be entered.

. . . Note: Applicant Iso advised i It i iicable local and
(2) Therequirementin sub. (1) may be waived by the departstat:cgdes?p icants are also advised to consult requiremerapjticable local an

mentona case—by—case basis if it is demonstrated that they are no, ; ;
necessaryo fulfill the other requirements of this chapter 64) HEATING. Adequate heating shall be providedthe safe

X ) . andefficient operation of the equipment.
History: Cr. RegisterApril, 1992, No. 436, éf5-1-92. Note: In pump houses not occupied by personnel, only enough heat need be pro
vided to prevent freezing, unless higher temperaanesequired for proper chemi

Su bchapterV _ pumping Stations cal addition. Applicants are also advised that other requirements may exist in local
andstate codes.

. . . 5) VENTILATION. Ventilation for all pumping stations is gov
NR 811.28 General requirements. ~ Pumping stations ern(e()jby applicable local and state co%es.p g g0
shall be designed to maintain the sanitary quality of the water (6) DeHumiDIFICATION. Means for dehumidification shall be

being pumped. Uses of the pumping stateomd attached build e .
ings shall be compatibleith the protection of the water source Providedin areas where excess moisture could cause safety haz
grdsor damage to equipment or piping.

For pumping stations at wells for other-than—-municipal watét" . .
systemsgexcepting subdivisiomells, all or part of the building ~ (7) LIGHTING. Pump stations shall be adequately lighted.
requirementsnay be waived byhe department provided the well  (8) SANITARY AND OTHER CONVENIENCES. All pumping sta

is enclosed within a locking sheltarhich allows access to the tions shall beprovided with potable watefavatory and toilet
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facilities except unoccupied automatic stations or where suzbneis established. All remotmntrolled stations shall be eleetri
facilities are availablelsewhere. Plumbing shall be installed in @ally operated and controlled and shadlve reliable signaling
mannerto prevent contaminatioof the public water supply apparatus.

Wastesshall be dischaed in accordance with s. NR18&1. Note: See s. NR 8177 for booster pumping facilities in the distribution system.
History: Cr. RegisterApril, 1992, No. 436, &f5-1-92; correction in (1) (g) made (5) APPURTENANCES. (@) Valves. Pumps shall be adequately
gg((ﬁf)rs(hiw'.?s}e% I(Sztrg%3 (gg e7r'ﬁ ti?g(l)s(ggvel\?gn%a%ﬂg%%ll\i%i 516,.11) (N and () and -\ 3 1vedto permit satisfactory operation, maintenance and repair of

' T ' the equipment. If foot valves are providatey shall have a net
NR 811.30 Number of pumping units. ~ All pumping sta  valve area of at least'2 times the area of the suction pipe and
tionsshall: shallbe screened. Each pump shall have an automatically closing
(1) Have at least 2pumping units except where additionalv@lve or check valventhe dischage side between the pump and
pumpingstations which can meet the peak demand are availaBfg!ioffvalve. .
or where the department determines that ampleiithée avait (b) Piping. Piping shall be protected againstggior water
able between pumping periods faecessary repairs. If only 2 hammer.in addition, each pump shall have an individual suction
units are provided, each shall be capable of carryingptrak line or lines so manifolded that they insure similar hydraulic and
demandIf morethan 2 units are installed, they shall havéisuf operationconditions. Dischae piping shall beluctile iron, cop
cient capacity so that any one pump can be taken out of servitg¥, steel or galvanized pipe.
with the remaining pumps capable of carrying the mkakand. (c) Gauges andneters.Each pump shall have a standard-pres
(2) Have controls for proper alternation when 2 or morguregauge on its dischge line and have a compound pressure
pumpsare installed. Provision shall be made to prevent operatigAugeon its suction line if suction pressures axpected to be
of the pump duringhe backspin cycle. All electrical controls shalencounteredWhere suction or dischge headers aratilized,

belocated above grade. only one gaugés required on each headkr addition, the station
History: Cr. RegisterApril, 1992, No. 436, f5-1-92. shall haveindicating, totalizing and recording metering of the
total water pumped.
NR 811.31 Auxiliary power . All pumping stationshall: ~ Note: Dischage pressure recordirpvices are recommended at thgdarsta

(1) Providea power supply from at least 2 independent efectf®™ o
cal substations or from a standtguxiliary power source dedi . (0) \Water seals.Water seals may not be supplied with water
catedto watersupply use unless the department determines t}%ﬁ lesser sanitary quality than that of the water being pumped.
thereis suficient pumping capacity with existing auxiliary power VUnere pumps are sealed with potable water and are pumping
Tractordriven power take—6funits and right-angle gear drivesVaterof lesser sanitary qualithe water supply shall:
thatoperate the pump only shall be accompanied by auxijiemy 1. Be provided with a break tank openatmospheric pres
eratorsto operate treatment, chemical addition and monitoririgre;
equipmentvhere the treatment or chemical addition is requved 2. Have an air gap, at least 6 inches or 2 pijzeneters,
meetthe primary drinking water standards in BiR 809. Where whicheveris greatgrbetween feeder line and spill line of the tank.
practical,engines shall be fueled by propane or natural gas. (6) PaINTING OF PIPING. In order to facilitate identification of
(2) Providea prelubrication line with a valved bypass aroungiping in waterworks pumping stations and plants, it is reecom
the automatic controlnd backflow protection, if appropriate,mendedhat thefollowing color scheme be utilized for purposes
wheneverautomatic prelubrication of punigearings is necessary of standardization:
andan auxiliary power supply is provided.

History: Cr. RegisterApril, 1992, No. 436, é/5-1-92 correctionin (1) made  (a) Water Lines Color
under s. 13.93 (2m) (b) 7., Stats., Regjstelgust, 1994, No. 464.

Raw Olive Green

NR 811.32 Additional requirements. (1) SucTion Settled or Clarified Aqua
WELLS. Suction wells, including installations where the pumps are Finished or Potabl Dark Bl
installedon top of a reservqishall: inished or Fotable ark blue

(@) Be watertight. (b) Chemical Lines Color

(b) Have bottoms sloped to permit removal of water and Alum Orange
entrainedsolids. Ammonia White

(c) Be vented by means of a pipeather device terminating
in a screened U-bend at least’ Zzbove the floor Carb(?n Slurry Black

(d) Have curbs a minimum of’4aroundall access openings, Chlorine -Gas and Solu  Yellow
pipesand other equipment which extetitough the top of the tion
Isucticz)nwell. Access openings shall have covers which overlap at  Fluoride Light Blue with Red Band
east2”. ; ;

Lime Slurr Light Green

(2) SucTion LIFT. Suction lift shall be allowednly for dis . Y .g
tancesof less than 15 feet and whemevision is made for priming Potassium Permanganate Violet
the pumps. Suction lift may not be permitted if buried pipiag Sulfur Dioxide Lt. Green with “¢llow
riesthe finished water Band

(3) PriMING. Prime water may not be of lesser sanitary quality.y \\aste Lines Color
thanthat of the water being pumped. Means shall be provided t%) i
prevent backflow When an air-operated ejector is used, the Backwash Véste Light Brown
screenedntake shall draw clean air from a point at least 10 feet ~ Sludge Dark Brown

abovethe ground or other source of contamination, unless the air

is filtered by apparatus approved by the departmeatudm Sewer - Sanitary or Other Dark Gray

priming may be used. (d) Other Lines Color
(4) AUTOMATIC AND REMOTECONTROLLEDSTATIONS. All auto- Compressed Air Dark Green
matic stations shall be provided with automatic signaling appara
> . . ¢ ! Gas Red
tus which willreportpump operation (on-f)fto the main station . )
andshall alsoprovide pressure monitoring if a separate pressure ~ Other Lines Light Gray
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(e) If the situation develops where 2 colors do not leufie  shallbe machined or gasketed to provide a tight seal. A gasket or
cientcontrast to easily diérentiate between them, aland of a groutseal shall be provided between the base plate arabthe
contrastingcolor shall be painted on one pipe at approximatetyretepump foundation.

30" intervals. The name of the liquid or gas nadso be painted  (2) SusmersieLE PuMPS. Where a submersible pump is used,
onthe pipe Arrows may be painted on the piping indicating théhe top of thewell casing shall be ffctively sealed against

directionof flow. entrance of water under all conditions includivipration or
History: Cr. RegisterApril, 1992, No. 436, €f5-1-92. movementof conductors or cables. Thpeotective casing shall
. . terminateat least 12 inches above the floor &edsurrounded by
Subchapter VI — Pumping Equipment and aconcrete collar to at least 6 inches above the.floor
Appurtenances History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.
NR 811.33 Pumping capacity requirements. (1) Fig- NR 811.35 Pump lubrication. (1) Water lubricated

ure 1 shall beused for determining pump capacities for domestigumpsare required, except where oil lubricated pumps are neces
service onlyMore detailed engineering studies are necessary &'y to provide positive lubrication at deep pump settings. The oil
determiningpump capacities in systems providing water for-mufor pump lubrication shall be a food grade mineral oil. Oil kubri
tiple uses, including domestic, commercial and industrial usa?@tedpumps may not be installed for wells in unconsolidated
andfire protection. ormationsor wells with shallow pump settings.

(2) If noelevated storage is available and more than 50 living (2) Forwater lubricated pumps with statiater levels deeper
unitsare to be served, 2 or more wells or pumping units shall h&n 50 feet, provision shall be made farelubricating the cel
providedeach of whicttan supply the normal daily demands. Aimnbearings prior to pump startup. All prelubrication lines shall
approvednterconnection with anothevater system or a ground be equipped with metering or controls to monitor i the vok
reservoir with booster pumps may be used in lieu of this requitémeof prelubrication wateit systems where chemical addition
mentfor other—than—municipal water supply systems. is practiced, solenoid control of prelubrication water shall be pro

Note: The number of homes when using figure no. 1 may be reduced by one-tiigled. If auxiliary power is provided, additional valving of the
to use the figure for apartment units, condominium units and mobile homes.  prelubricationwater shall be necessa#/henpump backspin is
FIGURE NO. 1 allowed to occur after the motor shutsf,othe necessity for
lubricationduring this period shall be determined by the design
engineerand provided if necessary
History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.

NR 811.36 Motor protection.  Where backspin cabe
expectedo occur a time delay or backspin ratchet shall be pro
videdto protect the motor in the event the pump controls are ener
gizedbefore the pump stops backspinning.

History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.

NR 811.37 Well appurtenances. (1) WELL VENT. Each

well shall be vented to the atmosphere by installing a pipet
which terminates in a 24 mesh noncorrodible screened “U” bend
atleast 24 inches above the flotirthe well is flowing, the vent
shallterminate above the artesian water level or a suitalite
matic valve shall be provided.

Note: See Figure 2.

(2) WATER LEVEL MEASUREMENTS. (@) Provisions shalbbe
madefor measurement of static and pumping water levels in the
completed well.

Note: This will usually consist of an electric depth gauge or an air line attached
to the pump column and an altitude gauge.

(b) Installation shall be made prevent entrance of foreign
material.
History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.

NR 811.38 Discharge lines. Lines which are to beuried
shallbe designed so that the line is under a continuous pressure
headwhich is higher than the elevation of #@und surface. The
following shall be provided within the pumphouse:

(1) AIR-vacuum RELIEFVALVE. For well dischage lines with
. .l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l. check valves, an air-vacuum relief valve shall be installed
History: Cr. RegisterApril, 1992, No. 436, 615-1-92. betweenthe well and check valve. The discharline from the
relief valve shall face downward and terminate with a 24 mesh

NR 811.34 Well pump bases. (1) Pump INsTALLATION.  Nnoncorrodiblescreenat least 24 inches above the fldeor well
Line shaft pumps shall be supported by a concrete foundatidschargdines with check valves that discharto reservoirghe
which s at least 12 inches above themp station floorThe pre  air relief is not required. Howevea vacuum relief shall bero-
tectivecasing of wells shall extend a minimum of one inch abowéded.
the concrete foundation. Where there is also an inner casing, thiote: See Figure 2. ) ) )
inner casing shall extend a minimunf one inch above the (2) METERs. All pump dischages shall be provided with
foundationand the protective or outer casing shall exterirg: ~ Watermeters to determine the quantity of water disgédr
mum of 4 inches above the floor and shall be incorporated into the(3) SampLING FAUCET. All pump dischage piping shall con
concretefoundation. For these installatiorsssteel ring shall be tain a smooth end sampling faucet. Where possible, the faucet
weldedbetween the inner and protective casings. The metal ssihallbe prior to any chemical addition points, and where practical
faces of line shaft pumps betwettre pump head and base plate? faucetsshall be provided, one before chemical addition and one
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after.Petcocks or small diameter bleeder valves which make sasible with stock chemical solution, dilution of the chemical will
ple collection dificult are not acceptable as sample faucets. berequired.

(4) CHECK VALVE OR OTHER TYPE OF AUTOMATICALLY CLOSING (c) Proportioning of chemical feed to rate of flow is provided.
VALVE. A check valve shall be provided. Where extrem@gesur  (d) Positive displacement type solution feeders shall be used
pressuresccuy slow openingralves, voltage ramped motors ofto feed liquid chemicals. Pumps shall be sized to match or exceed
other means of sge protection shall be provided. maximumhead conditions found at the point of injection.

(5) SHuT-orFvALVE. A shut-of valve shall be provided. (e) Chemical solutions are prevented from being siphoned into
(6) PRESSUREGAUGE. A pressure gauge shall be provided. thewater supply by assuring discbarat points of positivpres
(7) CHEMICAL INJECTIONTAP OR CORPORATIONSTOP. A chemi  sure and by providing spring—opposetiaphragm type anti-
cal injection tap or corporation stop allowing chemical injectiofiPhondevices, or through a suitable air gap or othtecéfe
shallbe provided. meansapproved by the department. A continupeit of posi
(8) Pump-To-wasTE. All wells shall be provided with a meanstive pressure is assured on the system side of the last shut-of

to pump to waste. This could be a valve and hose connectif|'€-!f @ second shut-btalve is provided downstream of the
insidethe pump station or a valve and hydrant outside. primary shut-of valve, the point of injection may be between the
. o . 2 shut-of valves. All chemicals shall be fed downstream of the
(9) SucTionLINES. Buried suction lines which, under all oper

checkvalve. If feeding at a location without continuous positive

ﬁ.t'nhg C?hnd't't?]ns’ lare tr)ot u?ctirt]ar a p05|(tj|ve p;ressure hetad Wh'.ft%qiessurea suitable air gap shall be provided which is at a higher
Ighérthan the elévation ol the ground surtace are not permitttde, ationthan the chemical solution tawk a dual head feeder

with a small break tank located higher than the chersaation
tank shall be provided.
Note: It is recommended that all chemicals be fed downstream of thefsraitef
andis required for strong acids and bases such as hydrofluosilicic acid and sodium
hydroxide.

() The makeup water supply lines to chemfeald tanks are
protectedfrom contaminatiorby chemical solutions either by
equippingthe supply linewith backflow or backsiphonage pre
vention devices, or by providing a minimum air gap of 2 pipe
diametersput not less than 3 inches, between the supply line and
top of solution tank.

(g) Materials and surfaces coming in contact with chemicals
areresistant to the aggressiveness of the chemical solution.

(h) Dry chemical feeders measure chemicals volumetrically or
gravimetrically; provide efective dissolving of the chemical in
the solution pot; provide gravity feed from solution pots, ifpos
sible; and completely enclose chemicals to prevent emission of
dustto the operating room.

(i) Nodirect connection exists between any sewer and a drain
or overflow from the feeder or solution chamber or tank.

(3) LocaTtioN. Chemical feed equipment shall be:

B RN EEEE RN NN NN NN NN EEEEN (a) Located near points of application to minimize length of
feedlines;
History: Cr. RegisterApril, 1992, No. 436, f5-1-92. "L . . . .
istory: &I Registerapn ° (b) Readily accessible for servicing or repair and observation
Subchapter VIl — Chemical Addition of operation;

(c) Located and have protective curbirggsthat chemicals
NR 811.39 General. This subchapter contains generaffom equipment failure, spillage or accidental drainage may not
requirementgor the design and construction for chemitakage, €nterthe water in conduits, treatment or storage basins;
handlingand addition facilitiesSpecific operating requirements (d) Located above grade, except as waived by the department;
arecontained in s. NR 8107; specific design requirements are (e) Located in accordance withNR 811.44 (5) if gas feeders
containedn subch. VIII. areused:;

History: Cr. RegisterApril, 1992, No. 436, éf5-1-92. () Located in accordance with s. NRL&46 (2) if hydrofluosi

NR 811.40 Feed equipment. (1) NUMBER OF FEEDERS. licic acid is used. )
If chemical feed, such as chlorination, coagulation or other pro (4) CONTROL. (&) Feeders may be manually or automatically
cessesis necessary to produce a water quality meeting the pq;;pntrolled if the water supply pumps are manually controlled.
mary maximum contaminant levels, a minimum of 2 feeders shii{herepumpsare automatically controlled, the feeders shall be
be provided so that a standby unit or combination of units will Rutomaticallycontrolled.In all cases, automatic control shall be
availableto replace the Igest unit during shut-downs. Sparecapableof reverting to manual control when necessary
partsshall be available for all feeders to replace parts which are(b) Feeders shall baesignedand controlled to provide rates
subjectto wear and damage. proportionalto flow.

(2) DESIGNAND cAPACITY. The design shall insure that: (c) Automatic chemical feed rate control in combination with

(a) A separate feed system is provided for each chemical.résidual analyzers which havaelarms for critical values and

(b) Feeders will be able to suppbt all times, the necessaryrecordmgChartS may be used. .
amountsof chemical aan accurate rate, throughout the range of (d) The electrical outlet used for any chemical feed pump shall
feed. To allow for changes in pumping or application rates, tf?@a clearly marked and shall be connected with the well pump or
feedershall be designed to operate between 30% and 70% of #EVICEPUMP as appropriate. _
full pump range for constant speed pumps and between 30% antP) SOLUTION TANKs. The requirements for solution tanks are
70% of the stroke length range and at a minimum speed of fo2indin s. NR 81.41 on storage and handling.
strokesper minute for adjustabkpeed pumps. If this is not pos  (6) WEIGHING scALES. Weighing scales shall be:

Register-ebruary 2008 No. 626


http://docs.legis.wisconsin.gov/code/admin_code

File inserted into Admin. Code 3-1-2008. May not be current beginning 1 month after insert date. For current adm. code see:

http://docs.legis.wisconsin.gov/code/admin_code
91 DEPARTMENT OF NATURAL RESOURCES NR 811.41

(a) Provided for weighing cylinders at all plants utilizing ehlo (i) Adequate means of draining tanks shall be provided, but
rine gas, Indicating and recording type scales are recommendingremay be no direct connection between drgin piping and
determiningusage is approved by the department; notless than 3 inches, above the overflow rim of a receiving sump,
conduitor waste receptacle.

. o () Overflow pipes shall be turnetbwnward, be appropriately
(d) Accurate enougtho me?]SLl’lre increments of 0.5% of Ic"%@reenedhave a free dischge andbe in a conspicuous location.
(7) FeebLinEs. Feed |.nes.s all: (k) Where subsurface locations for solution or storage tanks

_ (a) Be as shoras possible in length of run; of durable, cerrogrenecessarythe tanks shall be free from sources of possible con
sionresistant material; easily accessithieoughout entire length; taminationand located to assure positive drainage for groundwa

(c) Required for volumetric dry chemical feeders;

protectedagainst freezing; and readily cleanable; ter, accumulated watechemical spills and overflows.

(b) Slope upward from chemical source to feeder when con (L) The design shall insure that incompatitfemicals are not
veying gases; storedor handled in common areas.

(c) Introduce corrosive chemicals in a mannemiaimize (m) Gases from feederstorage and equipment exhausts shall
potentialfor corrosion; be conveyed to the outside atmosphere above grade and remote

(d) Be designed consistent with scale—forming or solids—désom air intakes. Acid storage tanks shall be veitetthe outside
positing properties of the watechemical,solution or mixture butnot through vents in common with day tanks.

conveyed, (n) Consult local and state safety codes for other safety
(e) Not carry chlorine gas under pressure beyond the chlorifggiuirements.
feederroom; (o) Solution tanks shall be maintained in a sanitanydition.
(f) Include an injection nozzle when application is into a pipe (2) HANDLING FACILITIES. The requirements for handling
line; and facilities are as follows:
(g) Be color coded in accordance with s. NR.82 (6). (a) Equipment shall be included for measuring quantities of

(8) SERVICE WATER suPPLY. Water used for dissolving dry chemicalsused to prepare feed solutions.
chemicalsdiluting liquid chemicals or operating chemical feed (b) Piping for chemicals shall be compatible with the chemical
ers shall bérom a safe, approved source with appropriate backeing conveyed.
flow prevention provided. The department may grant an excep (c) 1. Where the eyes or body of any person may be exposed
tion in cases where the finished water quality will not fectéd to injurious corrosive materials, suitable facilities for quick
by addition of the chemical mixed with untreated water drenchingor flushing of the eyes and body shall be provided as
History: Cr. RegisterApril, 1992, No. 436, éf5-1-92. requiredin s. Comm 32.15.

2. Rubber gloves, protective clothing and safety goghlas

NR 811.41 Storage and handling.  For specific require _form a tight seal with the face shall be provided for each operator
mentsrefer to the section covering the particular chemical. Thgno prepares chemical solutions.

following are general requwements._ - 3. A dust respirator of the prescribed type shall be provided
(1) SroraceraciLTIES. The requirements for storage facili for handling dry chemicals iflequired in the respective material
tiesare as follows: safetydata sheet or s. Comm 32.15.

(a) Space shall be provided for at least 30 days of chesuipal  (d) Provision shall be made ftite transfer of dry chemicals
ply; convenient anefficient handling; dry storage conditions;from shipping containers to storagims or hoppers in such a way
anda minimum of 1 truck loads storage volume where purchasgsto minimize dust. Control shall lgovided by use of one of the
is by truck load. following:

(b) Coveredor unopened shipping containers shall be pro 1. Vacuum pneumatic equipment or closed conveyor sys
vided for storage unless the chemical is transferred into &ms;
approvedcovered storage unit. Solution tanks shall have overlap 2 Facilities for emptyinghipping containers in special eon
ping covers. Lage tanks shall beovered and those with top ainers:
accesopenings shall have the openings curbed and fitted with 3. Exhaust fans and dust filtershich place the hoppers or

overlappinggovers. ) . binsunder negative pressure.
(c) Solution storage or day tanks supplying feedmectly (e) Carts, elevators or other appropriate means shall be pro

shallhave at a minimum sfigient capacity for one day of opera | o . ; S T
tion. Whenthe chemical solution is prepared from a powder videdfor lifting chemical containers to minimize lifting by opera

slurry, 2 solution tanks shall be required if necessary to assure con
tinuity of feed.

(d) Solution storage or day tanks supplying feediamsctly

(f) Electrical equipment shall be used which vgtevent
explosions particularly when using sodium chlorite and activated
X ; ; : ' .carbon. Equipment shall comply with ch. Comm 1&ofsy of ch.
shall haveoa maximum capacity that daily solution usage is & Migomm 16 is available for inspection at thdice of the department
mum of 5% of the tank capacity of commerce, the secretary of statefice and the dfce of the

(e) Storage facilities shall be constructed a@f lined with, legislativereference bureau, and may be obtained for personal use

materialscompatible with the chemical being handled. from Document Sales, 202 S. ThorntoveA Madison, WI 53703.
() Mixing equipment shall be provided where necessary  (g) Procedures for disposing of empty bags, drums or barrels
assurea uniform chemical solution strength. shallminimize exposure to dusts or chemicals.

(9) Meansshall be provided to accurately determine the (h) Acids shall be kept in closedgid—-resistant shipping cen
amountof chemical applied either by measuren@rihe solution tainersor storage units.rénsfer from shipping containers to solu
level in the tank or by weighingcales. Graduation shall be intion or day tanks shall be through acid resistant hose or pipe by
incrementsof approximately 290 3% of tank capacityhA meter meansof a transfer pump.

shallbe provided on the water fill line to a fluoride saturator (3) CHEMmICALS. (a) Shipping containers shik fully labeled
(h) Liquid chemical storage tanks shall have a liquid levet indio include chemical name, puritgoncentration and supplier
cator. nameand address.
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(b) Chemicals shall meet A.W.A. specifications and N.S.F treatmenfprocesses shall be designed to nfeeparticular needs

standardswhere applicable. of the water to be treated.
(c) The departmenhay require an assay of chemicals deliv  (5) DisINFECTION. Aerated water shall receive disinfection
ered. treatment.

(d) A material safety data sheet (MSDS) shall be obtained by (6) PrRoTECTIONFROMWIND. Aerators that dischge through
thewater supplier from the chemical supplier every chemical the atmosphere shall be protected by being placed in a louvered
shipment. enclosuredesigned to provide easy access to the interior

History: Cr. Register April, 1992, No. 436, éf5-1-92; corrections in (2) (f) 7) PROTECTIONFROM CONTAMINATION. Aerators that are used
madeunder s. 13.982m) (b) 6. and 7., Stats., RegistBecembgr1998, No. 516; r(o)'dat'on or removal of dissolved gases f ers that will
correctionsin (2) (¢) L. and 3. made under s. 13.93 (2m) (b) 7., Stats., Regist® xioat Vi ! ved g rovait wi
December2000, No540; corrections in (2) (c) 1. and 3. made under s. 13.93 (2rpe given no further treatment other than chlorination shall be pro
2 (5 oyt Register Juaeo3 No. S70correction made in (2) () under s- 13- tectedfrom contamination fronnsects and birds and windborne

' debrisor dust.
History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.
SubchapterVIIl — T reatment y gisterfp

. NR 811.43 Clarification. Plants designed fqrocessing

devices. The design of treatment processes and desltab 1y proyige duplicate units for rapidnix, flocculation and
dependon evaluation of the nature and quality of the partlculgr : :

; h S edimentation,
waterto be treated and the desired quality of the finished water - . fth its either i llel .
The requirements of specific treatment processes are in ss. NR2) Permitoperation of the units either in parallel or series,

811.42to 811.54. (3) Be constructed to permit units to be taken ouserdvice
History: Cr. RegisterApril, 1992, No. 436, éf5-1-92. without disruptingoperation with drains or pumps provided to
allow dewatering in a reasonable period of time,
NR 811.42 Aeration. Aeration treatment devices (4) Providemultiple-stage treatment facilities whesguired

describedn this section may be used for oxidation, separation pf the department,
gaser for taste and odor control. Section BR.48 (1) contains 5y Be started manually following shutdown,

the requirements for air stripping towef&he following require (6) Minimize hydraulic head losses between units to allow

mentsshall be met: ) future changes in processes without the need for repumping. The
(1) NATURAL DRAFT AERATION. The design for naturalraft following specific requirements shall also be met:

aerationshall provide that: (a) PresedimentationWaters containing high turbidity or hav

(a) Water is distributed uniformly over the top tray; _ing unusual treatment requirementsy require pretreatment,

(b) Water is dischayed through a series of 3 or more trays witdisually sedimentation or detention either with or without the-addi
separatiorof trays not less than 6 inches; tion of coagulation chemicals.

(c) Trays are loaded at a rate of one gallon per minuteyéd 5 1. Basin design. Presedimentation basins shall have a means
lons per minute for each square foot of total tray area; for sludge removal.

(d) Trays have slotted, woven wire cloth or perforated bot 2. Inlet. Incoming water shall be dispersed across the full
toms; width of the line of travel as quickly as possible. Short circuiting

(e) Perforations ar¥5tol/»inchesin diameterspaced onto  shallbe prevented.
3 inches on centers, when perforations are used; 3. Bypass. Provisions for bypassing presedimentation basins

(f) Eight to 12 inches of inert media are used, such as coiball be included.
limestoneor plastic, that will not disintegrate due to freezing 4. Detention time. Three hours detention is mhi@imum

cycles. periodrequired for presedimentation. Greatietention may be
(2) FORCEDOR INDUCED DRAFT AERATION. Forced or induced requiredin individual cases of chemical pretreatment.

draft aeration devices shall be designed to: (b) Rapid mix. Mixing shall mean the rapid dispersion of
(a) Provide adequate countercurrent flow of air througghemicalsthroughout the water to be treated, usually by violent

enclosedaeration column; agitation.
(b) Be insect—proof and light-proof; 1. Equipment. Basinshall be equipped with mechanical

(c) Have the air intake located above grade and the HiXing devices unless other methods, suchating, or injec

introducedinto the column passed through insect-tight screen aifef? ©f chemicals at a point of high velocigre approved by the
be as free of dust as possible; epartmentfter determining that the othexquirements of this

(d) Insure that thevater outlet is adequately sealed to preverﬁfgr?égjw'” be met. \ariable speed drive equipment is recom
unwantedoss of air; '

. . 2. Mixing. The detention period fanechanical mixing shalll
(e) Insure that the sections of the aerator that can be eagj h : h !
reachedand removed for maintenance. Bg’as short as possible depending upon the velocity gradient pro

. vided by the mixing units.
(3) PRESSUREAERATION. Pressure aeration may be used for

A : : o , 3. Location. The rapid mix and flocculation basin shall be as
oxidation purposes if a pilot plant study indicates the method osetogether as possible
effectivenessPressure aeration will not be approved for removgl 9 SP o .
of dissolvedgases. Filters following pressure aeration shall have (€) Flocculation = slow mixing.Flocculation shall meathe
adequateexhaust devices for release of. @ressure aeration 2ditationof water at low velocities for long periods of time.
devicesshall be designed to cause a thoromjking of com 1. Basin design. Inlet and outlet design shall prevent shert cir
pressechir with water being treated, and shall provide screenéiting and destruction of floc. A drain or pumps or both shall be
andfiltered air free of obnoxious fumes, dust, dirt and other-coProvidedto allow dewatering and sludge removal.
taminants Air compressors shall be oil-less. 2. Detention. Flow-through velocity may be not less than 0.5
(4) OTHERMETHODSOF AERATION. Other methods aderation nor greater than 1.feet per minute with a detention time for floc
may be permitted if their dectiveness is demonstrated andormationof at least 30 minutes.
approved by the department. Methods includmit are not 3. Equipment. Agitators shall be driven by variable speed
restrictedto spraying, difused air andnechanical aeration. The drivesor other means which vatie peripheral speed of paddles
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in the range of 0.5 to 3f@et per second. Uniform mixing shallbe  c. Valves located outside the tank for accessibility

providedto prevent settling in the flocculation basin. d. Provisions fotthe operator to observe and sample sludge
4. Piping. Flocculation and sedimentation basins shall be@singwithdrawn from the unit.

close together as possible. The velocity of flocculated water 12 ‘Sjudge disposal’. SectioéR 811.84 and 81.86 con

throughpipes or conduits to settling basins may be not less thgiy, additional specific requirements for sludge dispddakhing

0.5nor greater than 1.5 feet per second. Allowances shall be mgggs or hydrants shall be provided to backfiush sludge lares

to minimize turbulence at bends and changes in direction.  pasinsor for other purposes. Protection shall be provided for all
5. Other designs. Bfiihg may be used to provide floccu potablewater lines used iotable water could become contami

lation only after approval by the department. The design bkall natedby nonpotable water

suchthat the velocities and flows in this section shall be main (g) Solids contact unitUnits designedor combined softening

tained. ] and clarification, where water characteristics, especially tempera
6. Superstructure. A superstructure shall be provided over tix@e, do not fluctuate rapidly and flow rates are uniform apera
flocculationbasins. tion is continuous, may be used if specifically approved by the

(d) Sedimentation.Sedimentatiorshall follow flocculation. departmentUnits shall be designed for the maximum uniform
The detention time for fdctive clarificationis dependent upon rateandbe adjustable to changes in flomhich are less than the
factorsrelated to basin design as well as the nature of the rd@sign rate and for changesamtercharacteristics. A minimum
water,such as turbiditycolor and colloidal matteand taste and of 2 units are required unless theyuirement is waived by the
odor causing compounds. department.

1. Detention time. Plants with conventional sedimentation 1. Installation of equipment. Supervision by a representative
shall provide a minimunof 4 hours of settling time. This may beof the manufactureshall be provided whenever mechanical
reducedo 2 hours for lime—soda softenifarilities treating only equipments installed and, also, at the time of initial operation.

groundwater. 2. Operating equipment. A complete outfit of tools and acces
2. Inlet devices. Inlets shall be designed to distribute tl@riesshall be provided. Laboratory equipment to conthal
water equally and at uniform velocities. Open possbmeged treatmenfprocess shall be provided at all waterworksaddition,
ports and similar entrancarrangements are required. Aflmf samplingtaps with adequate pipirigcated to permit the collec
shall be constructed across the basin, close to the inlet end, @od of samples of water from critical portions of the units shall be
project several feet below the water surface to dissipate inietovided.
velocitiesand provide uniform flows across the basin. 3. Chemical feed. Chemicals shall be applied at points and
3. Outletdevices. Outlet devices shall be designed to maiby means as to insure satisfactory mixing ofchemicals with the
tain velocities suitable for settling in the basin and to minimiz@ater.
shortcircuiting. The use of submged orifices is recommended 4 Mixing. Mixing devices employed shall be constructed to
in order to provide volume abovke orifices for storage when yrqide adequate mixing of the raw wateith previously formed
thereare fluctuations in flow sludgeparticlesand to prevent deposition of solids in the mixing
4. W\eir overflow rate. The rate of flow over the outlet weizone.A rapid mix device or chamber ahead of the solids contact
may not exceed 20,000 gallons iy per foot of weir length. If unit may be required by the department.
submergegports or orificesare used as an alternate for overflow 5 gioccylation. Flocculation equipment shall be adjustable,
weirs, they may not be lower thahfeet below the flow line with geedr pitch or both; provide for coagulation to occur in a sepa
flow rates equivalent to weir loadings. _ ratechamber or béied zone within the unit; and provide a floecu
5. Drainage. Basins shall be provided with a means for-dewation and mixing period of not less than 30 minutes.
tering. Basin bottoms shall slope toward the drain not less than one ¢ - g qge concentrators. Sludge concentrators shall provide
foot in 12 feet where mechanical sludge collection is not provideghnerinternal or external concentrators in order to obtain a con
6. Covers. Covers or superstructures are required at all plapihtrated sludge with a minimum of wastewater
Where covers are used, manholes shall be provided as well as dro . A
light connections so that observation of the floc can take place atpi' Sludge r(_emoval. Sludge rem_oval d§S|gn shall provide:
theinlet, midpoint and outlet of the basin. a. Sludge plpes.not less than 3 incirediameterarranged
7. Velocity. The velocity through settling basins may no{0 facilitate cleaning; ) . )
exceedd.5 feetper minute. The basins shall be designed to-mini b Entranceo sludge withdrawal piping to prevent clogging;
mize short circuiting. Fixed or adjustable the$ shall be provided c. Valves located outside the tank for accessibility;
asnecessary to achieve the maximum potential for clarification. d. Facilities for aroperator to observe or sample sludge being
8. Overflow An overflow weir or pipe shall be installedwithdrawnfrom the unit.
which will establish the maximum water level desi@utop of 8. Cross—connections. Blow-fafutlets and drains shall ter
thefilters. It shall dischaye by gravity with a downturned pipe minate and dischaye at places approved by the department.
elbow a minimum of one foot above a concrete spteshand  Cross-connectionontrol shall be included for all potable water
shallbe covered with 4—-mesh noncorrodible screen at a locatigfes such as those used to backflséidge lines or flush basins
wherethe dischage is visible and where the water can be appr@ potable water could become contaminated by nonpotable water
priately drained. _ _ _ 9. Detention period. The detention time shall be established
9. Safety Guard rails shall be installed around openingsn the basis of the raw water characteristics and local conditions
which may be hazardous to maintenance personnel. Permanggtaffect the operation of the unit. Based on design flow rates, the
holdersor handholds shall be provided on the inside walls @hinimum detention time shall be 2 to 4 hours for suspeisotids

basinsabove the water level. _ _ _ contactclarifiers and softeners treating surface waters, and one to
10. Sludge collection.Mechanical sludge collection equip 2 hours for the suspended solids contact softeners treating only
mentmay be provided. groundwater.

11. Sludge removal.Facilities for disposal of sludge are  10. Suspended slurry concentrate. Softeniniis shall be
requiredby the department. Sludge removal design shall providgesignedso that continuous slurry concentrates of 1% or more, by
a. Sludge pipesiot less than 3 inches in diameter and seeight,can be déctively maintained.
arrangedas to facilitate cleaning, 11. Water losses. a. Units shall be provided with suitable con
b. Entrance to sludge withdrawal piping to prevent cloggingrols for sludge withdrawal.
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b. Total water loss may not exceed 5% for clarifiers or 3% for (1) EQuiPMENT. (a) Type. Solution—feed—gas—type chlorina
softeningunits. tors and hypochlorite feeders of the positive displacement type

c. Solids concentration of sludgéschaged to waste shall be May be used.
atleast 3% by weight for clarifiers and 5% by weight for softeners. (b) Capacity. The chlorinator capacity shall be such that a free

12. Weir or orifices. The units shall be equipped with eithethlorineresidualof at least 2 mg/1 can be attained in the water
overflow weirs or orifices. Wirs shall be adjustable, at leas@ftera contact time of at least 30 minutes when maximum flow
equivalentin length to the perimeter of the tank, amuhstructed 'atéscoincide with anticipated maximum chlorine demands. The

sothat surface water does not travel over 10 feet horizontally§guiPmenshall be designed to operate between 30% andof0%
the collection trough. the stroke length for liquid feeders and between 20t 70% of

the rotameter capacity for gas feeders. This may require that 2

- . . rotametersbe provided, one for normal feed rates and one for
gallonsper minute pefoot of weir length for units used for soften emergencyfeed rates. The engency feeder setting shall be
ers,or 10 gallons per minute per foot of weir length for units useucg1 )

" b . signedo provide a minimum of 2 mg/l of chlorine.
for clarifiers. Where orifices are used, the loading rate per foo Standb . aWh hlorination i f
shall be equivalent to weir loadings. Orifices or weirs shalt pro (€) Standby equipmentWhere chlorination is necessary for
duceuniform rising rates over the entire area of the tank, ~ Protectionof the water supplystandby equipment of Sigient

. . . capacityshall be available to replace theglest unit during shut-
14. Upflow rates. Unless supporting data is submitted to the s

departmentind an exception granted, the following rates may not : . — . I
be exceeded: (d) Automaticproportioning. Automatic proportioning chio
) . rinatorsshall be required where the rate of flow is not reasonably
a. 1.75 gallons peminute per square foot of area at the slurmy,nstanior where the rate of flow of the water is not manually con

13. Weir ororifice loading. WEir loading may not exceed 20

separatiorine if units are used for softeners. trolled.
b. 1.0 gallon per minute per square foot of area at the sludge(z) CONTACT TIME AND POINT OF APPLICATION. Chlorine shall
separatiorline if units are used for clarifiers. be applied at a point which will provide the maximum contact

(f) Tube or plate settlersProposals for settler urgtarification time. The contact time shall be not less than one half hour in cases
shallinclude pilot plant or a fubcale demonstration or both satiswheresuspended solids habeen removed. Provisions shall be
factoryto thedepartment prior to the preparation of final plans andade to minimize short-circuiting. At plants treating surface
specificationsfor approval. Settler units consisting of variouslywater,piping provisions shall be made for applying chlorine to the
shapedubes or plates which are installed in multiple layerd raw water settled or clarified watefiltered water and the plant
atan angle to thow may be used for sedimentation, followingeffluent. At plants treating groundwatesrovision shall benade
flocculation. Generalcriteria for tube or plate settlers is as-fol for applying chlorine to the rawater and the clearwell inlet or the
lows: high-lift pump dischage piping.

1. Inlet and outlet considerations. Design the inletscartd (3) RESIDUAL TESTING EQUIPMENT. The equipment shall
letsto maintain velocities suitable for settling in the basin and g&nablemeasurement of residuals to the nearest 0.1 mg/1 in the
minimize short-circuiting. range below 0.5 mg/1 and to the nearest 0.2 mg/1 between 0.5

2. Drainage.Drain piping from the settler units shall be sizef9/1t0 2.0 mg/1.

fn : ; Note: Automatic chloringesidual pacers and recorders are recommended where
_tO facilitate a qUICk flush of the settler units and to prevent ﬂoo‘fhechlorine demand varies apprecirgbly over a short period of time.
ing other portions of the plant.

X . . . (4) CHLORINATOR PIPING. The water supplyiping shall be
3. Protection from freezing. Although most units will bejesignedo preventontamination of the treated water supply by
locatedwithin a plant, outdoor installations shall providefisuf sourcesof impure or unknown quality

cientfreeboard above the top of settler to preezgzing in the (5) HousinG. Chlorine gas feed and storage shall be:

units. . .
(a) Separated from other operating areas by gas-tight-enclo

4. Application rate. A maximum applicatiorate of 2 ¢ raqn order to prevent injury to personnel and damage to-equip

gal/ft¥min of cross—sectional area based on 24-inch long 6 ent:

tubesor 39.5-inch long 72 fubes,unless higher rates are suc (b) Provided with a safety glass inspection window installed

cessfully shown through pilot plant or in—plant demonstration ™2 . I or d o f the interi
studiesand are approved by the department. in aninterior wall or exterior door to permit viewing of the interior

lushing i lushing i hall b ided to facil of the room and the equipment;
5. Flushing lines. Flushing lines shall be provided to facilitate (c) Provided with doors having engeincy or panic hardware

rbn;:iﬂgeigﬁgﬁggg shall beproperly protected against backflow Ofandwith a minimum of one door opening outward to the building

History: Cr. RegisterApril, 1992, No. 436, éf5-1-92. exterior; . . X
(d) Heated to prevent freezing and inspreper operation of
NR 811.44 Disinfection. Chlorine is the principal disin theequipment; _

fecting agentused at the present time; other agents may be(e) Provided with restraints to prevent movement of the-chlo
approvedby the department on a case-by-case basis providét cylinders;
reliablefeed equipmernit available and testing procedures for a (f) Full and empty cylinders of chlorine gas shall be:
residualare recognizeth the latest edition of standard methods 1. |solated from operating areas,
for the examination of water andastewater (1989). A copy of  , pagtrained iposition to prevent movement of the cylin
this publication is available for inspection at tbffice of the ders
departmenbf natural resources, tisecretary of state’ofice and ' . .
the office of the legislative reference bureau, and may be obtained 3 Stored in rooms separate from ammonia storage,
for personal use from the Americ®ublic Health Association, 4. Stored in areas not in direct sunlight or exposed to exces
1015Fifteenth St., N.W Washington, D.C. 2000®isinfection Sive heat.
shallbe practiced at all surface water supplies and at any ground (g) Pressurized chlorine feed lines may not carry chlorine gas
watersupplies where the department determines disinfectien néeyond the chlorine roomacuum chlorine feed lines may carry
essanto maintainwater quality The following standards shall begasbeyond the chlorine room if the chlorine lines are either sched
applied: ule 40 polyethylene tubing or schedule 80 PVC pipe. Polyethyl
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enetubing shall be enclosed &protective conduit running from 3. If the storage structure is located in an area where a fire may

the chlorine room to a point near the ejecidre end of theonduit occur,water shall be available to keep the sodium chlorite area

in the chlorine room shall be sealed. Polyethylene tubing cenneool enough during fires to prevent decomposition from heat and

tions shall be made using tube adaptors especially designed tfug resultant explosive conditions.

this purpose. PVC pipe joints may be socket welded using PVC (b) Handling. 1. Care shall be taken to prevent spillage.

cementor threaded using TFE tape. 2. An emegency plan of operation shall be available for the
(h) Premanufactured chlorine cabinets may be used for retrgfisanup of any spillage.

situationsonly. These cabinets shall have an observation window g Storage drums shall bieoroughly flushed prior to recycl

fan, air intake and light as required in pdn) and sub. (6) for ner 4 of disposal.

mal chlorine rooms. It is recommended that these cabinets not b - .

placedon the sunny side of the building. v'deca Feeders. 1. Positive displacement feeders shall be pro
(6) VENTILATION OF CHLORINE ROOMS. One complete air '

! h . - 2. Tubing for conveying sodium chlorite or chlorine dioxide
gggpgeper minute shabe provided when the room is OCCUpIGdsolutionsshall be type 1 PVC, polyethylene or materials recom

h h ¢ . hall b he fl ith rqnendecby the manufacturer
(@) The exhaust fan suction shall be near the floor with the 3. Chemical feeders may be installacthlorine rooms if suf

g?r:gtr?;gr']‘:'gh;?g lsct)ﬁ?cttGUdretg a(;'roEefgniigéngt'ogngcvagr'r(])lﬁfzrtcﬁcient space is provided or facilities meeting the requiremeits
' ® y sub.(5) shall be provided.

obstructions;

(b) Air inlets shall be located near the ceiling and controllgg,
to prevent adverse temperature variations;

(c) The exhaust fan switch shall be located outsidernt@nce
to the chlorine roonwith a signal light indicating fan qperation.ahlorineinto the sodium chlorite line
Wh.emhe fan can be controlled from mor.e than one point. O_UtSI Q-Iistory: Cr. RegisterApril, 1992, No. 436, éf5-1-92 correction made in s.
switches shall be protected from vandalism. As an alternétiee, NR 811.44 (intro.) under s. 13. 92 (4) (b) 6.
fan may be controlled by an automatic dearitch with manual

4. Feed lines shall be installed in a manner to prevent forma
of gas pockets and shall terminate at a point of positive pres
sure.

5. Check valves shall be provided to prevent the backfiow

shut-off. NR 811.45 Filtration — gravity . Theapplication of any
Note: It is recommended that switches for fans and lights be interlockeirfok  type of gravity filter and media shall be supported by water quality

taneousoperation. . datarepresenting a period aofse suicient to characterize any
(d) Vents from feeders and storage shall disphiao theout  variationsin water quality Experimental or pilot plant treatment

sideatmosphere, above grade as indicated in(par studiesmay be required to demonstrate the applicability of the

(7) AmmoNiATION. Housing and ventilation for ammoniationmethodor rate of filtration proposedPressure filters will not be
shallmeet the requirements in subs. (5) andd6thlorine. How approvedfor surfacewater applications. The following specific
ever,the fan inlet shalbe near the ceiling and the fresh air inletequirementshall be met:
shallbe near the flooAmmonia storage and feed facilities shall (1) RariD RATE GRAVITY FILTERS. (a) Pretreatment.Rapid rate
be separate from chlorine facilities because of ¢henbustion gravity filters may only be utilized after coagulatidlmcculation
hazard A plastic bottle of hydrochloric acid shall be available angnd sedimentation.

usedfor leak detection. ' ' (b) Number. At least 2 filter units shall be provided. Provisions
~ (8) SareTYEQUIPMENT. The following equipmerghall be pre  shallbe made to meet the plant design capacity at the approved
videdwhen chlorine gas is used: filtration rate with ondilter out of service. Where only 2 units are

(a) At least one gas mask in good operating condition of tigovided,each shall be capable of meeting the plant design-capac
type having a self-contained supply of air sushthat approved ity, normally the projected maximum daily demand.
by the U. S. bureaof mines as suitable for high concentrations (c) Rate offiltration. The permissible rate of filtration shall be
of chlorine gas. The masks shall be available ahsthllations determinedafter consideration of factors suchras water qual
wherechlorine gas is handled and shall be placed outside evityy degree of pretreatment provided, filtaedia, water quality
roomwhere chlorine gas is used or stored. At installations utilizontrol parameters, competency of operating personnel and other
ing 100- or 150—pound cylinders, an agreement with the local fitsctorsrequired by the department. Whergeefive coagulation,
departmentwhich has armapproved type of gas mask may belocculation,sedimentation and filtratioprocesses are to be-uti
approvedby the department. Instructions for using, testing arided with relatively clean water sources, the following filtration
replacingmask parts shall be posted. Other protectiething rates may be approved:
shallbe provided as necessary

(b) A plastic bottle of ammonium hydroxide for leak detection Filtration Rate Filter Media Type
Note: At larger plants where ton cylinders are used, the installation of automatip gpm/ft? Single Media
gasdetection and related alarm equipment is recommended. ] .
(c) Where ton cylinders are used, leak repair kits, available & 9Pm/fé Dual Media - field tested
the water works or a nearby fire department. 4 gpm/f Tri Media - field tested

(9) SopIUM CHLORITE FOR CHLORINE DIOXIDE GENERATION. |n all cases, the filtration rate shall be proposed and justified by
Proposalsfor the storage and use of sodium chlorite shell the design engineer and approved by the department prior to the
gﬁgg’g’:ﬁ%éﬁggspg%@g%lfé'c;rhg’"tgee %g%%rgtrgge?fsﬂtg‘;";g?%eparation of final plans and specifications. Higher rates than
andhandling of sodium chlorite to eliminate any danger of expld)nd'.c.ate(.j in this paragr.aph may be approved withicieit
sion. justification by the design engineer

(a) Storage. 1. Sodium chlorite shall be stored by itself in (d) Structural details and hydraulicsThefilter structure shall
separateoom and preferably shall be stored in an outside buildif§ designed to provide: _
detachedrom the water treatment facilitgodium chloriteshall 1. \ertical walls within the filter;
be stored away from ganic materials with which it could react 2. No protrusion of the filter walls or other structures into the
violently. filter media or the area between the top of the media and the high

2. The storage structures shall be constructed of noncembyéterline during backwashing;
tible materials. 3. Cover by superstructure;
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4. Head room to permit normal inspection and operation; odic treatment of filter material fazontrol of bacterial and other
5. Minimum filter box depth of & feet; growth. Provisions shall be made for frequent replaceneent
6. Minimum water depth over the surface of the media of"§9€neratiorof GAC if used for filtration.
feet: 4. Other media. Other media may be approved, but only on
7. Trapped pipe or conduitfafent to prevent backflow of air the basis of pilot tests and experience whiemonstrate that the
to the bottom of the filters: requirement®f this chapter will be met.

8. Prevention of floor drainage toe filter with a minimum . 2: Supportingnedia. ‘rpedo sand and gravel shall be-pro
4-inch curb around the filters: vided as supporting media except when proprietary filter bottoms

9 p ti f floodina b idi flow if tiits areused. In that case, the department, on the basis of substantiat
- Frevention ot 1looding by providing an Overfiow | ing information provided by the ownenay allow eliminatiorof
not provided in a pretreatment unit;

) ‘ . ) certainlayers of supporting media or a reduction in the depth of
10. Maximumvelocity of treated water in the pipe and €0Ntne [ayers. Otherwise, the following apply:

duits to the filter of 2 feet per second; o a. A 3-inch layer of torpedo sand shall be used as a supporting
_11. Cleanouts and straight alignment for influgiples or con  mediafor the filter sand. The torpedo sand shall have fectafe

ing; than1.7.
12. Washwater drain capacity tarry maximum backwash  p_ Gravel, when used as the supporting media, shall consist
flow; of hard, rounded silica particles and may not include flat or elon

13. Walkways around filters not less than 24 inches wide; gatedparticles. The coarsegtavel shall be 2 inches in size

14. Safety handrails or walls around the filter areas adjacemhenthe gravel rests directly on the strainer system, and shall
to walkways. Consult local and state codes for requirements; extendabove the topf the perforated laterals or strainer nozzles.

15. Construction to prevent cross connections @ordmon Not less than 4 layers of gravel shall be provided in accordance
walls between potable and nonpotable water; with the following size and depth distribution when used with per

16. Washwater troughs. foratedlaterals or strainer nozzles. Reduction of gravel depths

(€) Washwater toughs. Washwater troughs shall ko may be considered upon justificatiom the department when pro
designeds to provide: gns. 9 prietaryfilter bottoms are specified.

1. A bottom elevation above the maximum level of expandegsravel Size Gravel Depth
mediaduring washing; 2 1/2to 1 1/2 inches 5to 8 inches
2. A top elevatiomot exceeding 30 inches above the filter ] )
surface; 1 1/2 to 3/4 inches 3 to 5inches
3. A 2-inch freeboard at the maximum rate of wash; 3/4 to 1/2 inches 3to 5inches
4. A'top or edge which is level; 1/2 to 3/16 inches 2 to 3inches

5. Spacing so that each trough serves the same number9f ¢ 1 3/32 inches 2 t0 3 inches
squarefeet of filter area; . .
6. A maximum horizontal travel of suspended particles no% (g) Filter bottoms and strainer systemBepartures from these

exceedingg feet in reaching the trough. S and_ardfby using proprietary bottoms may be approved on a
(f) Filter material. The media shall be clean silica sand of2Se_PYy-caseasis if the dectiveness of thenethod is demon

. ; O%trated Porous plate bottoms may not be used where iron or man
othernatural orsynthetic media approved by the department ha anesanay clog them or with watesoftened by lime. The design
ing a depth of not less than 24 inches and not more than 30 inc $3nanifold type collection systems shall: '

aneffective size of the smallest material no greater than 0.45 mm o - . .

to 0.55 mm, depending upon the quality of the raw water; a unifor L+ Minimize loss of head in the manifold and laterals;

mity coeficient of the smallest materiabt greater than 1.65; a 2. Assure even distribution of washwater and even rate of
minimum of 12inches of media with anfettive size range no filtration over the entire area of the filter;

greaterthan 0.45 mm to 0.55 mm; and a specific gravity greater 3. Provide a ratio of the area of the final openings of the

thanother filtering materials within the filter strainersystems to the area of the filter of about 0.003;
1. Sand. Sand shall have afeefive size of 0.45 mm to 0.55 4. Provide a total cross—sectional area of the latetadsit
mm and a uniformity coéitient of not greater than 1.65. twice the total area of the final openings of the strainer system;

2. Anthracite. Clean crushed anthracite or sand and anthra 5. Provide a cross—sectional area of the manifold/atd 2
cite may be approved by the department if supported by expedimesthe total cross—sectional area of the laterals.
mentaldata specific to the project. Anthracite used as the only (h) Surface washSurface wash facilitiesonsisting of either
mediashall have an &dctive size from 0.45m to 0.55 mm and fixed nozzles or a revolving mechanism are required unless air
a uniformity coeficient not greater than 1.65. Anthracite used t8courequipment is provided. All surface wash devices dhell
capsand filters shall have arfegtive size from 0.8 mm to 1@m  designedwith:
anda uniformity coeficient not greater than 1.85.fEftive size 1. Water pressures of at least 45 psi:

of anthracite for iron and manganese removal from potable 2. Vblume of flow of 2.0 gpm per squaimot of filter area with

groundwatershall bea maximum of 0.8 mm. HEctive sizes . ; : .
greaterthan 0.8 mm may be approved by the department bagggd nozzles and 0.5 gpm per square foot with revolving arms;

upononsite pilot plant studies. 3. Avacuum breaker installed above the high water elevation

3. Granular activated carbon (GAC). Granular activated cdl the f',lter or cher gpprovgd device 1o preYe”t pack siphonage.
bon media may be considered only after pilot or full scale testinam‘:; (i) Air scouring. Air scouring may be provided in place of-sur
andwith prior approval of the department. The media shat Tacewash. The following apply:
the basic specifications for filter media as given in this paragraph 1. Air flow for air scouring the filter shall be 3-5 standard
exceptthat lager size media may be allowed by the departmegibic feet per minute per square fatfilter area when the air is
wherefull scale tests have demonstrated thedtment goals can introducedin the underdrain; a lower air rate stz used when
be met under all conditions. There shia# provision for a free theair scour distribution systes placed above the underdrains;
chlorineresidual and adequate contact time in the Watiewing 2. A method for avoiding excessive loss of the filter media
thefilters and prior to distribution. There shall Imeans for peri  during backwashing shall be provided;
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3. Air scouring shall be followed byfuidization wash suf 5. A washwater regulator or valve on tashwater line to
cientto restratify the media; obtaint_h_e desi(ed rate of filter wastith the washwater valves on
4. Air shall be free from contamination; theindividual filters open wide;

5. Air scour distribution systems shall normally be placed 6: A rate—of-flow indicator and totalizer on the main wash
below the media and supporting bed interface; if placed at tHg&terline, located for convenient reading by the operator during
interfacethe air scour nozzles shall be desigtegrevent media thewashing process; _ _
from clogging the nozzles or entering thie distribution system; 7. Backwashing by a method which prevents rapid changes

6. Piping for the air distribution system may not be flexibld the bgckwash water flow ) . . )
hosewnhich will collapse when not under air pressure and may not (L) Miscellaneous.Roof drains may not disctus into the fi
be a relatively soft material which may erodetat orifice opening tersand basins or the conduits preceding the filters. .
with the passage of air at high velocity; ~ (2) SLow RATE GRAVITY FILTERS. Theuse of slow rate gravity

7. Air delivery piping may nopass down through the filter filtérs shall require prior engineering studies to demonstrae
medianor shallthere be any arrangement in the filter design whicfiéduacy and suitability ohis method of filtration for the spe

would allow short circuiting between the applied unfiltered watéffic raw water supplyThe following standards shall be applied:
andthe filtered water; (a) Quality of raw water Slow rate gravity filtration shalie

8. The backwash delivery system shall be capable of 15 gifffited to waters having maximurturbidities of 50 NTUs and
lons per minute per square foot of filter surface afeayever maximumcolor of 30units; turbidity may not be attributable to
whenair scour is provided, the backwash rate delariable and colloidal clay. Raw water quality data shall include examinations
may not exceed 8 gallons per minute per square foot unless-opé%%algae' . . _
ing experienceshows that a higher rate is necessary to remove (0) Structural details and hydraulicsSlow rate gravity filters
scouredparticles from filter surfaces; shallbe designed to provide:

9. The filter underdrains shall be designed to accommodate 1+ NOt less than 2 filteunits; where only 2 units are provided,

; e PR ; . eachshall be capable of meeting the pldesign capacitynor
air scour piping when the pipingiisstalled in the underdrain; andmally the projected maximum daily demand, at the approved

10. Backwash facilities shall meet the requirements of pgjiration rate. Where more than 2 filter units are provided, the fil

(k). tersshall be capable of meeting the plant design capacity at the
(i) AppurtenancesThe following shall be provided favery —approvedfiltration rate with one filter removed from service;
filter: 2. A cover or superstructure;
1. Sampling faucets on the influent antluent lines; 3. Headroom to permit normal movement by operating per
2. Indicating loss—-of-head gauge; sonnel for scraping and sand removal operations;

3. Indicating flow rate controls. A modified rate controller 4. Adequate manholesnd access ports for handling of sand;
which limits the rate of filtration to amaximum rate may be used. 5. Filtration to waste and overflow at the maximum filter
However equipmenthat simply maintains a constant water levelvaterlevel.
onthe filters will notbe approved unless the rate of flow onto the (c) Rates of filtration. The permissible rates of filtration shall
filter is properly controlled. A pumin each filter effuent line  hebasecbn the quality of the raw water as determined from exper
may be used as the limiting factor for the rate of filtration onlymentaldata. Proposed rates shall be submitted to and approved

afterapproval from the department; by the department. Thaesign rate shall be 45 to 150 gallons per
4. Provisions for draining to wastéith appropriate measuresday per square foot of sand area. Howexates of 150 to 230 gal
for backflow prevention; lons per day per square foot may be approved wHegtefeness

5. A means of monitoring thefefent from each filter for tur 1S demonstrated to the satisfaction of the department. _
bidity on a continuous basis or on a selective baisere one tur  (d) Underdrains. Each filter unit shall be equipped with a main
bidimeterwould monitor more than one filter on a rotating cycledrainand an adequate number of lateral underdrains to collect the
Recordersshall be provided. Access to the filter interior througfiltered water The underdrains shall be so spaced that the-maxi
wall sleeves shall be provided sveral locations to allow the mumvelocity of the water flow in the lateral underdrain will not
installationof sampling lines, pressure sensors and other devicex¢eed).75feet per second. The maximum spacing of the laterals
atdifferent depths in the filter media; may not exceed 3 feet if pipe laterals are used.

6. A 1 to 1%-inch pressure hosand rack at the operating (e) Filtering material. A minimum depth of 30 inches of filter
floor 'for washing the filter walls. sand,clean and free of foreign mattshall beplaced on graded

. - . ravellayers. The déctive size shall be between 0.30 and 0.45
prc)(\Ifi)deE_}ackwash. Backwashing facilities shall be designed t‘?nm, and the uniformity coéitient may not exceed 2.5.

(f) Filter gravel. The supporting gravel shall conform to the

1. A minimum rate of 15 gallons per minyier square foot, gj;e’and depth distribution requirements in sub. (1) provided for
consistentvith water temperatures and specific gravity of the f'lragid rate gravity filters.

ter media. A rate of 20 gallons per minute per square foot or a rat
necessaryo provide for a 50% expansion of the filter bed is reGia
ommendedA reduced rate of 10 gallons per minute per squ distributed in a manner which will not scour the sand surfaces
foot may be acceptable for full depth anthracite or granular acti ) . o
vatedcarbon filters. A reduced rate of backwashing is acceptable(") Control appurtenancesEach filter shall be equipped with:
whenair scouring is provided, meeting the requirements of par 1. A loss—of-head gauge;
(0. 2. An orifice, \enturi meter or other suitable meterihgyice

2. Backwashing by filtered water at thequired rate from installedon each filter to enable measurement of the rate offiltra

washwater tanksa washwater pump from a reservoir or a highHo": _ ) S
servicemain, or a combination of these; 3. An efluent pipe located at an elevation which will maintain

; ; mmatens (e water level in the filter above the top of the sand.
of o?l;taYr\{?r?gvv\(lgtsr:vsgtgrpﬁs Igv(;ﬂgllljcl:gte unless an alte S History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.

4. Backwashing of not less than 15 minutes wefsine filter NR 811.46 Fluoridation. Sodium fluoride, sodium silico
atthe design rate of wash; fluoride andhydrofluosilicic acid shall conform to the applicable

(g) Depth of water on filtebeds. The design shall provide a
pthof at least 3eet of water over the sand. Influent water shall
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N.S.F.and AWW.A. standards. Other fluoride compounds which NR 811.47 Iron and manganese control. Iron and

may be available shall be approvby the department. The fol manganeseontrol refers solely ttreatment processes designed

lowing specific requirements shall be met: specifically for this purpose. The treatment process used will
(1) FLUORIDE COMPOUND STORAGE. Fluoride chemicals shall dependupon the character of the raw wafe selection of treat

beisolated from other chemicals to prevent contamina@amy ~ Mentprocesses shall meet specific local conditions as determined
poundsshall be stored in covered or unopened shipping contalfy engineering investigations, including chemical analyses of
ersand stored inside a bu||d|ng Unsealed storage unitw[]b‘o. representatlveamples of water to be treated. The department may

fluosilicic acid shall be vented to the atmosphere at a point outsf@gluirethe operation o pilot plant in order to gather all informa
the building. tion pertinent to thelesign. Consideration shall be given to adjust

(2) FLUORIDEHOUSING. Equipment for feeding fluoride in acid ing pH of the raw water to optimize the chemical reaction. Fellow

form and unsealed acid storage shall be in a separate room wilfifyare requirements for specified treatment processes:

the pumphouse away from controls, electrical contacts and other(1) REMOVAL BY OXIDATION-DETENTION-FILTRATION OROXIDA-
equipmentubject to damage. Unsealed acid storage units or sdllPN-FILTRATION. (a) Oxidation. Oxidation may be by aeration,
tion tanks shall be vented to the outsidentation shall be pro  a@sindicated in s. NR 8142, or by chemical oxidation with chlo
vided for the room. Entrance may be from inside the pumphou#ee, Potassium permanganate, ozone or chlorine dioxide.

but shall include a sealed door (b) Detention or eaction. A detention period o¥2 to 3 hours,
(3) CHEMICAL FEED INSTALLATIONS. Chemical feed instala @as determined by pilot studies, shall be provided following exida
tionsshall: tion by aeration in ordeto insure that the oxidation reactions are

; ; as complete as possible. The detention penualy be omitted
(a) Conform to the requirements in ss. NR.89 to 81.41. where a pilot plant study indicates no need for detentoil

(b) Provide scales, loss-of-weight recorders, liquid levet indt!inartmeniapproval is obtainedThe detention basin shall be
r

catorsor graduated feed drums for determining the.amou(?t GEsignedhs a holdingank with suficient bafling to prevent short
chemicalapplied. The method shall be accurate to within 5% @fcits. Sludge collection equipment is not required. The floor
theaverage daily change in reading. A meter shall be provided gty pe sloped to facilitate cleaning.

thewater fill line to a.ﬂuonde_ ;aturator . . (c) Sedimentation. Sedimentation basins shall be provided

_(c) Not allow fluoride addition before lime-soda softening ofhenreating water withigh iron or manganese content or both

ion exchange softening. or where chemicatoagulation is used to reduce the load on the
(d) Provide feeders accurate to within 5% of that prescribefilters. Provisions for sludge removal shall be made.

(e) Be such that the point of application of hydrofluosilicic (d) Rapid rate pessue filters. Use of rapid rate pressure filters
acid,if into ahorizontal pipe, shall be in the lower half of the pipaswell as gravity filters may be considered for iron and manga
with the nozzle projecting upward. neseremoval. Usehowevey is subject to the following condi

(f) Provide a minimum of 12 injections per minute at the-feetions:
ing rate. 1. Minimum criteria relative to numberate of filtration,

(g) Provide adequate anti-siphon devices for all fluoride fe@@ructuraldetails and hydraulics, filter media, etc., provided for
linesas required in s. NR 840 (2) (e). rapidrate gravity filters in s. NR 8145 also apply to pressure fil

(h) Provide soft water for fluoride saturator makeup water [€rswhere appropriate.

(4) SECONDARY CONTROLS. Secondary control systems for 2. Generallythe design filtration ratehall be 3 gallons per
automaticallycontrolled fluoride chemical feed devices shall bE'inute persquare foot of filter area. High or lower rates may be
providedas a means of reducing the possibility for overféeese Justified based on in—plant or pilot plant studies.
may include flow or pressure switches or other equivalent 3. Filter design shall provide for:
devices.All existing installations shall be required to meet this a. Lossof head gauges with a suitable range in head on the
subsectiorby January 1, 1994. inlet and outlet pipes of each filter;

(5) DusTconTRoL. (&) Provision shall be made for the trans  b. An easily readable meter or flow indicator on each battery
fer of dry fluoride compoundgom shipping containers to storageof filters. A flow indicator is recommended for each filtering unit;
bg‘sgr htOPF;]?r?] n suchta V\{[?]y asto mmlmrll'zehtrt]ﬁ quantity of ft|U,0 c. Filtration and backwashing of each filter individually;
ride dust whichmay enter the room in which the equipment is . - . ;
installed.The enclosure shall be provided with an exhaust fan d. Minimum side wall shell height of 5 feet. A corresponding

' . " uctionin sidewall height may be approved where proprietary
dustfilter which placethe hopper under a negative pressure. A ottomspermit reduction of the aravel depth:
exhaustedfrom fluoride handling equipment shall disofpar P ) g. pth;
througha dust filter to the atmosphere outside of the building.  €- Wastewater collection 18 inches above the surface of the

. . . media;
(b) Provision shall be made for disposin§ empty bags, ' . - '
drumsor barrels in a mannavhich will minimize exposure to _ f- An underdrain systerto eficiently collect the filtered
fluoride dust. A floor drain shall be provided to facilitate tres ~ Waterand distribute the backwash;

ing of floors. g. Backwash and air reliefalves terminating with an air
(6) PROTECTIVE EQUIPMENT. Protective clothing, gloves, Preakat least 24 inches above the floor;

gogglesor face shields and aspirator shalldoevided if applica h. Influent and dfuent sampling faucets.

ble. (2) REMOVAL BY LIME PROCESSES. The removabf iron and

(7) TeSTING EQUIPMENT. Equipment shall be provided for manganesey lime processeshall meet the requirements in s. NR
measuringhe quantity of fluoride in the wateEquipment utiliz = 811.52.
ing the SRDNS or electrode method is required. When also-feed (3) REMOVAL BY MANGANESE GREENSAND TYPE FILTRATION.
ing phosphatesthe electrode method is required. The Alizarirrhe removal of iron and manganese by greensand type filtration
Visual method will beapproved only in special cases where theonsistingof acontinuous feed of potassium permanganate to the
ownercan allocate the extra time needed for testing. influent of a manganese greensand filiemore applicable to the

(8) DiLUTION EQUIPMENT. Where dilution of the chemical removalof iron plus manganese than to the removal of aaly
solution is necessarya graduated container and transfer pumpecauseof economic considerations. As an alternate method,
shallbe provided. applicationof the potassium permanganate to the greensand on a

History: Cr. RegisterApril, 1992, No. 436, éf5-1-92. “batch” basis may bénstalled when the department determines
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“batch”applicationis as dective as continuous feed. The follow 3. Influent and dluent sampling faucets shall be provided.

ing apply: 4. A meter shall be provided to determine water flow to the
(@) The permanganaghall be applied as far ahead of the filtetower.
aspractical; 5. The water passing through the tower shall be continuously

(b) Other oxidizing agents or processes, such as chlorinatifiginfectedand provided with a minimum of 30 minutes of contact
or aeration, may be used prior to the permanganate feed to rediipe.

the cost of the chemical; 6. A means of bypassing the tower shall be provided.

(c) Normal filtration rate shall be 3 gpm per square foot; 7. Air emission controls shall be provided if necessary to meet
(d) Normal wash rate shall be 8 to 10 gpm per square footajr quality standards.

(e) Air washing may be provided; (2) GRANULAR ACTIVATED CARBONFILTERS. (a) The maximum

(f) Sample faucets shall be provided prior to application ef pdiltration rate for pressure filters shall be 6 gallons per minute per
manganateimmediately ahead of filtration andtae filter eflu-  squarefoot of filter area. The maximum filtration rate for gravity
ent. filters shall be 3 gallons per minute per square foot of filter area.

(4) REMOVAL BY ION EXCHANGE. The removal of iron and man Higherrates may be justified based pilot studies for removal
ganeseby ion exchange may not be used unless pilot glaies of the contaminant in question.
havedemonstrated thaatisfactory removal i€¢iencies can be  (b) The water from the carbon filter shall be continuously dis
continuouslyprovided.There may be no oxidation of the iron olinfected.

manganeserior to the process. (c) The filter design shall provide for:

(5) TESTINGEQUIPMENT. Testing equipment shall be provided ; ;
for all plants. The equipment shall have the capaciacturately filterl.' Loss of head gauges on the inlet and outlet pipes of each

measurehe iron content to a minimum of 0.1 mafid the manga flow indi
nesecontent to a minimum of 0.05 mg/l. 2. A'meter or flow indicator _ B
History: Cr. RegisterApril, 1992, No. 436, éf5-1-92. 3. Adequate freeboard for backwashing based on the specific
gravity of the media.
NR 811.48 Organics removal. Organic compounds can 4. An underdrain systerto efectively collect the filtered
beremoved by a varietyf processes. All process designs shall bgaterand distribute the backwash water
based on information from a pilot study with the compounds to be 5. Backwash and air relief valves havidigchages that ter

removed.Unless waived by théepartment, the processes shall b, oiein 4 free air break at least 24 inches above the. floor
designedto remove a minimum of 99% of the contaminamnt

question.The following requirements apply: (d) The carbon used shall begiir carbon.

(1) PACKED COLUMN AERATORS. (a) Towerrequirements. 1. (e) Information supporting selection of the carbon for removal
Thetower shell construction shall be of material compatible wit®f the contaminants in question shall be provided to the depart
potablewater and shall be resistant to the aggressiveness of fiNt-

waterand dissolved gasses. () A plan for the disposal of the spent carbon shall be included
2. A water distribution systemshall be provided that distrib in the specifications.
utesthe water evenly over the packing. (g) An assessment of the impacts of radon and its daoaly
3. Adequate packing support shall be providegevent UcCtson operation and waste disposal shall be provided to the
packingdeformation. department. _
4. A moisture barrier shall be provided to prevent tower-mist Hstry: Cr. RegisterApril, 1992, No. 436, é15-1-92.

ing and icing. . . .
5. Access manholes shall be provided in the side of the tovg?rNR 811.49 Ozonation. Ozonation can be used for a vari

for facilitating inspection andeplacement of the packing mate S0 Of Purposes including the remowafi color, taste and odors,
rial. organics,algae, cyanide, hydrogen sulfide, iron, manganese and

. . heavymetals. In addition to these treatment proceszesie is an
6. An access ladder with safety cage shall be provided. cceptablealternative to chlorine disinfectants. Afirocess
7. Adequate foundation and lateral support shall be providggsignsshall be based on bench or pilot scale studies of dosage

to prevent overturning due to wind loads. requirementsind application points. When ozone is useddis a
8. A screened, rain proodutlet for air exhaust shall be pro infectant,ozonation and detention shall provide the required dis
vided. infection CT value. Additionally application of a disinfectant

(b) Packingrequirements.1. The packing material shall bewhich maintains a measurable residual in the distribigicstem
compatiblewith use in potable water and shall be resistant to tegallbe required. Given the sophisticated nature of the ozore pro
aggressivenessf the water and dissolved gasses. cess_,_conS|derat|on shall be giveo th_e n_eed for maintaining

2. A method of cleaning the packing shall be provided wmgﬁia"f'.ed operat.orsto operate and maintain the equipment. The
iron or manganese fouling of the media may occur ollowing apply: o

(c) Blower requirements 1. Theblower shall be provided with (1) GENERAL. Where ozonation is approved by the department
aweather—proof motom tight housing and an adequate foundd® Pe used for disinfection of a bacteriologicallysafe water sup
tion. ply, dlupll_cate process streams shall be provided. This inchides

. . . . upply,air preparation equipment, 0zone generators, ozone
dustzfilt-grr]e blower inlet shabbe provided with an insect screen an?actchambers, ozone disers, power supplgnd post disinfec
' . . ) tion equipment. This requirement may be waived by the depart
3. A method for measuring air flow shall be provided.  ment where other acceptable water sources havinficiuft
4. The blower shall be adequately sized to prosigicient capacityare available.

air to achieve the_ desired removal rates. ) _ (2) FeeD GAs PREPARATION. Feed gas can be giure oxygen
(d) Other requirements.1. A means shall be provideddmin  or oxygen enriched aiiAir handling equipmenon the air-feed

theinfluent riser and the tower upon pump shut-down. systemsshall consist of an arompressor unless drawn by vac
2. All buried piping shall be maintained undepositive pres uum, water/air separatprefrigerant and desiccant dryers and par
suregreater than the elevation of the ground surface. ticulatefilters. For oxygen—feed systems, compressors, separators
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anddryers may nobe required by the department depending astoesnot operate at peak capacity for extended periods of time.
the purity of the oxygen. Low, medium and high frequency systems which operate at lower

(a) Air compeession. 1. Compressors shall be of the liquid—Peakvoltages require less reserve capacity
ring or rotary lobe, oil-less, positive displacement type for smaller 3. Each generator shall have the capability of operating satis
systemsor dry rotary screw compressors forglar systems. factorily while individual dielectrics are out-of-service. This

2. The air compressors shall have the capacity to simulghall be accomplished through the use of individually fused
neouslyprovide for maximum ozone demand, provide the air flo@lielectrics.
requiredfor puging the desiccant dryers, where required, and 4. Atleast 2 generators, each with a capacity of supplying the
allow for standby capacity normalozone demand, shall be provided. Where determined by

3. Air feedfor the compressor shall be drawn from a poirfhe department to not be critical taaintaining production capac
protectedrom rain, snowcondensation, mist and fog to minimizety, smaller installations employing ozone generators aititti-
moisturecontent of the air suppl@utside air intakes shall consistPle individually fused dielectrics may be able to employ a fewer
of a downturned pipelbow installed at a location least susceptinumber of generatorseach having excess ozone production
ble to vandalism and covered with 24-mesh noncorrodible Capacity.
screen. 5. If there is to be aariation in the supply temperature of the

4. A compressed air after-cooler or entrainment separatordineratocooling water throughout theeay then curves or other

bothwith automatic drain shall be provided prior to the dryers @@tashall be furnished to the department to show opsodue
reducethe water vapor tion changes due to the varyitgmperature of the supplied ceol

(b) Air drying. 1. Dry dust-free and oilfree feed gas Shal'lng water The design shall ensure that the generatorpiatuce
be provided tdhe ozone generatoSuficient drying to a maxi

he required ozone at the maximum coolant temperature.

mum dew point of minus 6 (-76F) shall be provided ahe (b) Electrical. The generators may be lowediumor high fre
endof the drying cycle. quencytype. The specifications shall require that the transformers

2. Drying for high pressure systems shall be accomplish Hdother electrical hardware be proven, high quality components

usingdesiccant dryers. For low pressure systems, a refrigerat %lgned‘or_ 0zone service.
air dryer in series with desiccant dryers shall be used. (c) Cooling. Cooling water to the ozone generators may not

3. Arefrigeration dryer capable of reducing the inlet air—tenﬁ]e corrosive or scale forming and shall befisigntly free of

peratureto £C (ATF) shall be provided for low pressure air prep icrobiologicaland inoganic contaminants farevent fouling of

: ; ter side of the tubes. If natural water quality does not meet
arationsystems. The dryer may be of the compressed refnger%ﬂl water )
typeor chilled water type. irequwement, treatment shall be requireatl@sed loop coel

. ing water system shall be used if proper water conditions cannot
4. The desiccardryers shall be of the external heated or-hqug assured)./ prop

lesstype. ) . . . (d) Materials. To prevent corrosion, the ozone generator shell
5. For heat-reactivated desiccant dryers, the unit shall contgifyjtbes shall be constructed of type 304L or 316L stainless steel.

2 desiccant filled towers complete with pressure relief valves, 2 (4) OzONE CONTACTORS. Selection of the contactor depends

4-wayvalvesand a heatetn addition, external type dryers shall the purpose for which the ozone is beirsgd. Where ogone

havea cooler unit and blowers. The size of the unit shall be su% sed as a disinfectant, a minimum of 2 contact chambers shall
thatthe specified dew point will be achieved duringnimimum rﬁ

. . ; ! . e provided with the chambers designed to prevent short—eircuit
absorptiorcycle time of 16 hours while operating at the maximu g. Contactors shall be closed vessels. The following apply:
expectedmoisture loading conditions.

(c) Airfilters. 1. Air filters shall beprovidedon the suction (a) Contactors shall be separate veshelsing no common

sideof the air compressors. betwee air compressors and thewaIIs with the remainder of the facility unlessmmon walls are
P ' P approvedby the department on a case-by-dasss. If common
dryersand between the dryers and the ozone generators.

g : walls are used, the contactor shall be kept under negative pressure
2. The filter before the compressor shall be ofdbalescing - andsuficient ozone monitors shall be provided to protect worker

type and be capable of removing all particlesgéarthan 10 gafety.No normally inhabitedtructure may be constructed over
micronsin diameter The filter before the dryer shall be e an ozone contactor or reservoir Containing ozone.

coalescingtype and be capablef removing all particles Iger (b) Contact vessels shall beade of reinforced poured con
than5 microns in diameteThe filter after the dryer shall be of thecrete.AII reinforcement bars shall be covered watminimum of

particulatetype and be capable of removiay particles lager | sinches ofconcrete. Ozone resistant interior coatings shall be
than0.5 microns in diameter or a size specified by the generaj

provedby the department in accordance with s. NR.@Z (4)
manufacturer. , (f). Smaller contact vessels may be made of stainless fitteel,

(d) Air preparation piping. Pipingin a compressed air prepa gjassor other material which will betable in the presence of
ration systemshall be common grade steel, seamless CoppgSsidualozone and ozone in the gas phase above the water level.

stainlesssteel or galvanized steel. The piping shelldesigned to .y contactchambers shall be of sigfent depth and size to
withstandthe maximum pressures in the air preparation systepy,

- . ; : ow for adequate contact tineed freeboard for foaming where
PVC piping may be used in a vacuum air preparation system wl

located and ed to b tected f hvs licable.The depttof water in bubble difiser contactors shall
located and supported to be protected from physitainage ,omally be a minimum ofL.8 feet unless a shallower depth can
including from heat.

. . ) be justified to the department.
(3) OzONEGENERATORS. (a) Capacity. The production rating 4y The contact time for disinfection shall be determined based
of the ozone generators shall be provided in pounds pearahy

. h required inactivation CT values for viruses and Giakdiab-
poundsper kilowatt-hourThe capacity of any 0zone generatorgy, cysts. The minimum contact time shall be 10 minuteshdxter

shallbe determined by ozone demand tests including tests un ; h if iustifi
critical conditions. Where ozorig approved for use by the de|aartE%'litamme may be approved by the department if justified by

disinf h hall be sized | P appropriate design and CTconsiderations. Sfifient ozone
mentas a disinfectant, the generators shall be sized in ConJ””Ctt‘g{gacityand contact chamber size shall be proviesthieve the
with the detention basins to provide the required CT value.

" = ~ desiredCT value when injecting ozone into only ondtaf 2 con

1. The design shall ensure that the minimum concentrationtgtt chambers. The difsion system shall normally work on a
ozonein the generator exit gas will be 1.5% by weight. countercurrentbasis such thathe ozone shall enter through

2. Low frequency systems that operate at high peak voltagesrousdiffusers at the bottom of the vessel and water shall enter
shallbe sized to have didient reserve capacity so that the systerfrom the top of the vessel. Countercurrent flow shall be provided
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in all chamber®f the vessels. Cocurrentfili§ion systems shall  (b) Connections with meters, valves or other equipment are to
only be approved by the department where adequate justificattmmmade with flanged joints with ozone resistant gaskets. Screwed
canbe supplied. fittings and field—cut threaded connections may not be allowed.
(e) Forozone applications in which precipitates are formed, (c) A leak—proof backflow prevention check valve system
suchas with iron and manganese removal, porodssfs may shallbe provided in the piping between the generator and the con

not be used. tactorfor pressurized ozone generation systems.
(f) Where taste and odor control @ concern, multiple (8) INSTRUMENTATION. (a) Pressure gauges shall be provided
applicationpoints and contactors shall be considered. atthe dischage from the air compressat the inlet to the refriger

(g) A system shall be provided between the contactothend ator dryers, at the inlet and outlet of the desiccant dryers, at the
off-gasdestruct unit to remove froth from the air and return tHglet to the ozone generators and contactors and atléteo the
froth to the contactor or other location acceptable to the depazonedestruction unit.
ment.A potable water spray system shall be placed in the contac (b) Each generator shall have a trip which shuts down the gen
tor head space if foaming is expected to be excessive. eratorwhen the wattage exceeds a preset level. It is recommended
(h) All openings into the contactor for pipe connections, hatcHatelectric power meters be provided foeasuring the electric
ways, etc., shall be properly sealed to prevent the escape of ozBawersupplied to the ozone generators.

using welds or ozone resistant gaskets suclefanlor Hypalon. (c) Dew point monitors shabe provided for measuring the
(i) A pressurefvacuum relief valve shall be provided in the coftoistureof the feed gas from each desiccant dryénere there
tactoras appropriate. is potential for moisture entering the ozayenerator from down

ﬁgeamof theunit or where moisture accumulation can occur in the

inlet and outlet of each contachamber to monitor water quality 9€neratorduring shutdown, post-generator dewpoint monitors
andthe ozone residualf allowed by the department, a portable2r€récommended. _ _ _
monitor or a comparable testing method mayused to analyze  (d) Air flow metersshall be provided for measuring the air
watercollected from sample taps provided onitilet and outlet flow from the desiccant dryers to each of the ozone generators, the

()) Sampling faucets and monitors shall be provided on t

of each contact chamber air flow to each contactor and the garair flowto the desiccant
(k) A water meteshall be provided on the inlet to the contact’Yers: _ _
chamberdo measure water flaw (e) Temperature gauges shall be provided for the inlet and out

let of the ozoneoolingwater and the inlet and outlet of the ozone

used as contactors shall be fitted with the improvements necesggReratoreed gas,l and, Ilf applicable, for the inlet and outlet of the
to allow samplingof water from intermediate points for ozone?ZCNePOWer supply cooling water .
residual. (f) Water flow meters shall be installed to monitor the flow of
(m) All contactors shall have provisiofa cleaning, mainte cooling waterto the ozone generators and, if applicable, to the
nanceand drainage. ozonepower supply
(5) OzONE DESTRUCTION. (@) A method or combination of _(g) At a minimum, ozone monitors sha_II be installed and main
methodsfor destroying or recirculating the finalfafas fromthe tainedto measure ozone concentrations in both the feed—gas and

ozonecontactors shall be provided to meet safety and air qualffif ©ff~gasfrom the contactor and thefegas from the destruct
standardsAcceptable methods include: unit. Monitors or a comparable testingethod shall also be pro

- vided for measuringzone residuals in water in accordance with
1. Thermal destruction. sub.(4)

2. Catalytic destruction.

(L) Where required by the department, contactores®rvoirs

(h) Ambient air ozone monitors shall be installed in rooms

3. Thermal/catalytic destruction. whereexposure to ozone is possible.
4. Recycling to some point in the treatment system in addition (9) Aiarwvs. The following shutdown/alarm systems shall be
to the installation of destruction equipment. installedwhere applicable:
_(b) A detectable ozone residual may not carry awerthe dis (a) A dew point shutdown/alarm shall shut down the generator
tribution system. in the event the system dew point exceedsSEQB76°F).
(c) The maximum allowable air ozone concentratioth®  (b) An ozone generator cooling water flow shutdown/alarm
destructionunit dischage is 0.1 ppm by volume. shallshut down the generator in the event that cooling water flows

(d) At least 2 units shall be provided which aeehcapable decreasdo the point that generator damage could occur
of handling the entire gas flow unless the second unit is deemeqc) An ozone powesupply cooling water flow shutdown/

unnecessarpy the department. alarmshall shut down the power supply in the event that cooling

(e) An exhaust blower shatble provided in order to drawfef waterflow decreases tthe point that power supply damage could
gasfrom the contactors into the destruct unit. occur.

(f) Catalysts shall be protected from froth, moisture and other(d) An ozone generator cooling water temperature shutdown/
impuritieswhich may harm the catalyst. alarm shall shut down the generatoreither the inlet or outlet

(g) Thecatalystand heating elements shall be located whef@oling water exceeds the recommended preset temperature.
they can be easily reached for maintenance. (e) An ozone power supply cooling water temperagiret

Note: In order to reduce the risk of fires, the use of units that operate at lower tafown/alarmshall shut down the power supply if either the inlet or

perafuress encouraged. outlet cooling waterexceeds the recommended preset tempera

(6) MATERIAL ACCEPTABILITY. (@) Only low carbon 304L and tyre.
316L stainless steel piping shall be used for ozone serwce.-S(_:h_ed(f) An ozone generator inlet feed-gas temperature shutdown/
U'ﬁ 40 or strong derbp\t/r? %lpe mtay bet used for vacuum 0zone pipifidim shall shutdown the generator if the feed-gas temperature
whereapproved by the department. exceedghe recommended preset value.

(b) Gasket materials shall beflon or Hypglon. . (g) An ambient air ozone concentration shutdown/alsinail

(c) Rubber components may not be used in contactozihe. soundwhen the ozone level in the ambient air exc&etippm or

(7) JoINTs AND CONNECTIONS. (a) Connections on stainlessalower value chosen by the water suppl@zone generator shut
steelpiping used for ozone service are to be welded where pdewn shall automatically occur when ambient ozone levels
sible. exceed.3 ppm.
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(h) An ozone destruct temperature alarm shall sound thigen tion obtainedrom department approved on-site pilot studies con
temperatureexceeds the recommended preset value. ductedon the water to be treated.

(i) Alarms and warning lightshall be installed and maintained (f) Disposal of treatment plant waste shall comply with ss. NR
to insure operators are alertedimproper operating or hazardous311.78to 811.86.
conditions. (2) RADON REMOVAL. (a) Radon can bemoved using aera
(10) SareTy. (@) The maximum allowable ozone concentrdion or pressurized granular activated carbon filters. Consider
tion in the air to which workers may be exposed may not exceglipn shall be given to the gamma radiation and disposal concerns
0.1 ppm by volume. associateavith the use of granular activated carbon filters.

(b) Noise levels resulting from the operation of the ozonation (b) The design of radon removal equipment shall be based on
systemshall be controlled to within acceptaliilmits by special adepartment approvesh-site pilot study conducted on the water
room construction and equipment isolation. to be treated. The department mapprove manufactured radon

: ; - ; moval equipment withougilot study on a case—by-case basis
me(gt)calrger:l;/ g:?gﬁg}daﬂgwéegggggy electrical equipment Sh%fﬂ adequate treatmentfeftiveness can be demonstrated to the

- i . department.
(d) An exhaust fan shall be providedtive ozone generation P .
and contactor rooms to remove ozone gas if a leak occurs. %ﬁc) Aerators used for radon removal shall comply with ss. NR

completeair change peminute shall be provided when the roo -A2and 81.48. )
is occupied, and (d) Radon gas shall be vented to the atmosphere at an elevation

1. The exhaust fan suction shall be located treafioor with and location to prevent elevated radon gas air concentrations in
the point of dischage located to avoid contamination of air inleténhabltableareas.

to otherrooms and structures, to outside breathabjeaiveing (e) Granular activated carbon filters for radon removal shall
blockedby snow or other obstructions. complywith s. NR 81.48. An acceptable ultimate media disposal
method shall be provided for carbon filtergsed for radon

2. Air inlets shall be located near theiling and controlled
to prevent adverse temperature variations.

3. An exhaust fan switch shall be located outside of ”g%
entranceto the room with a signal lighmdicating fan operation
whenthe fan can be controlled from more than one point.

History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.

removal.

(H A minimum of 4 consecutive quarters of finished water
mplingfor radon gas shall be required after the plant becomes
operationako demonstrate treatmenfeftiveness. The sampling
shall be conducted under worst case conditions. Radon gas analy
ses shall be performed byU.S. environmental protection agency

) ) certified laboratory A copy of the analyses resuftball be for
NR 811.50 Radionuclide removal. (1) RADIUM  \wardedto the department.

REMOVAL. (a) Radium can be removed by using standard water
%C;EEP'ngg;gisssrizc’fazlgglgg Ezzzqggr]e?;]g\):eﬂgaisfrﬂaazogenrl the designer of any proposed uranium removal equipment prior
P y pp e final design of the equipment to allow for department input

by the department on a case—by—case basis. Consideration shalf iqjon requirements. The design shall be based on information

(3) UraNIuM REMOVAL. (&) The department shall be contacted

wastescontaining radium shall normally be to a sanitary sewer e tate of uranium in the treatment process. Disposal of water
wastewatetreatment plant. treatmentplant wastes containing uranium shall be in accordance

(b) Radium removal processes shmldesigned to provide awith written department guidance. Where applicable, dispsal
finishedwater with a radium content as close to O picocyrés treatmentplant wastes containing uraniwhall be to a sanitary
liter as practical while maintaining a finished water that is net caseweror wastewatetreatment plant as approved by the depart
rosive. The department shall determine allowable plafitefit ment. The dischaged watertreatment plant wastes and spent
waterquality, including radium concentrations, basedthe raw mediashall be analyzed for radionuclide content as required by
water quality and the treatment process proposed. If corrositiee department. The disposal of spemtdia containing residual
wateris produced during the radium removal procesagthod radionuclidesshall be as approved by the department.

of corrosion control shall be provided. (b) A minimum of 4 consecutive quarters of finished water
(c) For systems using standard water softening treatment teshmplingfor uranium shall be required after the plant becomes

niquesfor radium removal, a minimum of 4 consecutive quarteaperationato demonstrate treatmenftesitiveness. The sampling

of finished water sampling for radium shall be required after tishall be conducted under worst case conditions. Uranium analy

plant becomesoperational to demonstrate treatmerfeetfve- sesshall be performed by U.S. environmental protection agency

ness.For other proposed radium remot@atment methods, the certified laboratory A copy of the analyses resufiball be for

required routine radium content monitoring program sHadl wardedto the department.

establishedy the department’he sampling shall be conducted (c) Disposal of treatment plant waste shall comyiti ss. NR

underworstcase conditions. Radium analyses shall be performgdi1.78to 811.86.

by a U.S. environmentgrotection agency certified laboratoy History: Cr. RegisterApril, 1992, No. 436, &f5-1-92.

copy of the analyseresults shall be forwarded to the department.

Water hardness monitoring equipment shall be provided when NR 811.51 Sequestration. (1) SEQUESTRATIONBY POLY-

zeolitesofteningis to be employed to monitor for hardness breakHospHaTES. This process is suitable only for lm@ncentrations

through.Daily water hardness measurements shall be reportedaifiron and manganese, generally 1.0 mg/1 and 0.3 mg/l respec

the monthly operating report submitted to the department. Usetiwfely, or lessWhere phosphate treatment is used, chlorine residu

hardnessn_onitoring to substitu_te for radium analyses _shall onlyls shall be maintained in the distribution system. In addition:

be allowedif demonstrated &ctive by simultaneous radium and  (5) polyphosphates may not be apptidetad of iron and man

hardnessampling over the first year of plant monitoring. ganes@emoval treatment. The point of application shall be prior
(d) Treatment for radium removal using standard water softeto any aeration or oxidation and as far upstream as practical from

ing processes shall comply with the requirements of s. NE681 the chlorine application.

(e) Treatment using other than standesater softening pro (b) Feed equipment shatlonform to the requirements of
cesseshall be approved on a case—by—case basis using inforsabch.VII.
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(c) Chemicals for new or existing installations shall meet the (2) IoN EXCHANGE PROCESS. Iron, manganese or a combina
standards of N.S.[60. tion of both in the oxidized state or unoxidized state may cause

(d) Stock phosphate solution shall be kapmered and disin resin fOUling in the iOn eXChange. prOCESS. Pretl’eatmen_t Sha” be
fectedby carrying an approximate 10 mg/1 free chlorine residuggduiredwhenever the content of iron, manganese arabina

; of both is one milligram peliter or more. In specific
POEf) The total phosphate applied may not exceed 10 mg/ it‘#%:anceslhe department may also require pretreatment where

lesseramounts exist. In addition:

atephosphate testing equipment shall be provided. (@) The units shall be of pressure or gravity type, of either an
(2) SEQUESTRATION BY SODIUM SILICATES.  Sodium silicate qpflow or downflow de3|gn, using automatic or manual regenera
Q : tion. Automatic regeneration is suggested for small plants.

sequestratiorof iron and manganese s appropriate only for (b) The design capacity for hardness removal may not exceed

groundwatersupplies prior to air contact. On-site pilot tests ar; : . > )
requiredto determine the suitability of sodium silicate for fae 20,000grains per cubic foot when resin is regenerated with 0.3
ppundsof salt per kilograin of hardness removed.

ticular water and the minimum feed needed. Rapid oxidation
the metal ions such as by chlorine or chlorine dioxide shall accom (¢) The depth of the exchange material may not be less than 3
panyor closely precede the sodium silicate addition. Injection &#et.

sodiumsilicate more than 15 seconds after oxidation may cause(d) The rate of softening may not exceed 7 galfmrsquare
detectabldoss of chemical &tiency. Dilution of feed solutions foot per minute, and the backwash rate shall be 6 to 8 gallons per
muchbelow 5% silicaas SiQ shall also be avoided for the same&quarefoot per minute.

reason.The following apply: (e) The freeboard design shall be based upon the specific grav
(a) Sodium silicate addition is applicable to waters containirigy of the media and the direction of water flow

up to 2 mg/l of iron, manganese or a combination thereof. (f) The bottoms, strainer systearsd support for the exchange

(b) Chlorine residuals shall be maintained throughout the digaterialsshall conform to criteria provided for rapid rageavity
tribution system to prevent biological breakdown of the sequefiiters in s. NR 81.45.

terediron. N o (g) Facilities shall be included for even distribution of the brine
_(c) The amount oilicate added shall be limited to 20 mg/l agverthe entire surface of both upflow or downflow units. Back
SiO,, but the amount of added and naturally occurring silicate m@gash,rinse and air relief dischge pipes shall be installed $uch

(f) Where polyphosphate sequestration is practiggkopri

not exceed 60 mg/l as SjO amanner as to prevent back-siphonage.
(d) Feed equipment shationform to the requirements of  (h) A bypass shall be provided around softening units te pro
subch.VII. duce a blendedwater of desirable hardness. Meters shall be
(e) Sodium silicatenay not be applied ahead of iron or manganstalledon the bypass line and on each softener unit. An-auto
neseremoval treatment. matic proportioning or regulatingevice and shut-b¥alve shall
(f) Liquid sodium silicate shall mette standards of N.S.60. Peprovided on the bypass line. The department may require treat
History: Cr. RegisterApril, 1992, No. 436, &f5-1-92. mentof the bypassed water to obtain acceptable levels of iron or

manganes@ the finished water

NR 811.52 Softening. The softening process selected (i) Waters having 5 units or more of turbidity may not be
shall be based upon the chemical qualities of the raw weer applieddirectly to the cation exchange softer&ilica gel materi
desiredfinished water qualitythe requirements for disposal ofalsmay not be used for waters having a pH abovet8when iron
sludgeor brine waste, the cost of plant arfitemicals and plant is present. Whethe applied water contains a chlorine residual,
location. The applicability of the process chosen shall be demattie cation exchange material shall be a type that is not damaged
stratedand discussed in detail in the engineeeport. For very by residual chlorine. Phenolic resin may not be used.
hardwater the sodium leveld cation exchange softened water (j) Brine storage tanks shall confornhte following require
shallbe considered in selecting the treatment process. Followiggnts:

arerequirements for specific processes: _ 1. The wet storage tank shall be designed to hold at légst 1
(1) Lime-sopA PROCESS. The applicable design standards fotimesthe volume of salelivered to permit refill before the tank
lime—-sodasoftening of groundwater are the same as thos®fer js completely emptyThe volume of both salt and brine storage to
ventionalclarification-filtration surfacevater treatment plants, pe provided depends upon the size of the plant, the proximity and
exceptthat the minimum settling time may be reduced to 2 houggssurednessf the salt source, and the method of delivery

Wheresoftening is included ithe surface water treatment pro 5 g storage tank shall be isolated from possible sources of
cessthe clarification criteria shall govern. In addition: contaminationspecifically:
Note: See s. NR 8143 for criteria pertaining to softening wablids contact units :

ands. NR 81.45 for filtration requirements. a. It shall be properly covered and equipped with manholes
(@) Mechanical sludge removal equipment shalpbevided havingoverlapping watertight covers to prevent entrgafface
in the sedimentation basin. runoff;,
(b) Determinations shall be made for the carbon dioxide con b. Overflows andrents shall be designed in accordance with
tentof the raw water s.NR 811.58 (4) and (6), respectively;

Note: When concentrations exceed 10 mg/l, the economics of removal by aeration ¢, The water for filling the tank shall be distributed over the
asopposed to removal with lime should be considered. See s. N&Rgbr aeration entiresurface of the tank by pipes at least 2 pipe diameters above

requirements. the maximum liquid level in the tank or be protected from back-
(c) Equipment for stabilization of water softertadthe lime— siphonage:

sodaprocess is required. . . .
Note: See s. NR 8153 for stabilization requirements. d. The underdrain collection system shall be covered avith

(d) Provisions shall be included for proper disposal of sefteﬁ?reenor perforated plate to allow brireut not salt to pass
ing sludges. through.

Note: See s. NR 81.84 for design requirements. 3. A sampling tap shall be provided on the brine digghine
(e) The use of excess lime may not be substituted for chioririg order that the concentration of brine can be determined. A suit
tion or any other approved method of disinfection. ablemeandor measuring the volume of brine used for regenera
Note: See s. NR 8144, tion shall be provided.
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Note: It is recommended that the interior concrete surfaces of brine storage tanks(5) CARBON DIOXIDE REDUCTION BY AERATION. The carbon
be painted with a salt-resistant sealing compoungaimt meeting N.S.F61 stan dioxide contentof an aggressive water may be reduced by— aera

dards,to prevent deterioration. 3 . . :
(k) The requirements for brine wastes are found in s. I\fﬁm' Aeration devices shall conform to s. NRLBL. .
811.82. (6) OTHERTREATMENT. Other treatmerfor controlling corre

. . sive waters by theise of sodium silicate and sodium bicarbonate
(L) Smooth-end sampling taps shall be provided for contrﬁqﬁy be used where necessafyy proprietary compound shall

purposes.Taps shall be located on each raw water source, 3cRaiyethe specific approval of the department before use. Chem
treatmentunit influent and each treatment unifleént. Testing ;-5 feeders shall be as required in subch. VII.

equipmentshall be provided to adequately control the treatment . .
p?ocgssat all plantsp q y (7) ConTROL. Laboratory equipment shall be provided for
. l(;,etermining'[he efectiveness of stabilization treatment.
(m) Water from ion exchange treatment plants shall be-stabiyyisory: ¢ RegisterApril, 1992, No. 436, éf5-1-92.
lized as required in s. NR 853 (4), except where it can be shown

thﬁ{ttthe.tr((:eatRed'\ltvaier{IV\QggtzleNnogls—Gcgfrsr?ls_nge. NR 811.54 Taste and odor control. Waterworks which
story: &I RegisterAprl, 2992, o 45, : aredesigned and constructed to provide taste and odor control

shallcomply with any requirements stated for the following appli
NR 811.53 Stabilization. Water that is unstable to the cablemetﬂgds: yreq 9 app

extentof causing corrosion or deposition problemghe distribu
tion system,whether a result of natural causes or to treatme
giventhe watershall be stabilized. The following standards sh

(1) CHLoriNATION. Chlorination is dgctive for the removal
some objectionable odors. Adequate contact time shall be pro
ided to complete the chemical reactions involved. Excessive

apply: . potentialtrihalomethane or other disinfection by—prodpiidue

(1) CarBON DIOXIDE ADDITION. (a) Recarbonatioohamber tion through this process is be avoided by adequate bench-scale
designshall provide: _ testingprior to design.

1. Atotal detention time of 20 minutes. (2) CHLORINE DIOXIDE. Chlorine dioxidemay be used in the

2. Two compartments, with a depth that witbvide a difuser treatmentof any taste or odor which is treatable by an oxidizing
submergenceaot less than 7.5 feet nor greater than recommendssmpound Provision shall be made for propgprage and han

by the manufacturer and as follows: dling of sodium chlorite to eliminate any danger of explosion.
a. A mixing compartment having a detention time of at least (3) POWDERED ACTIVATED CARBON. (a) Powderedctivated

3 minutes. carbonmay be added prior to coagulation to provide maximum
b. A reaction compartment. contacttime. Although facilities to allow the addition at several

(b) The design shall prevent carbon dioxide from entering tﬁ%iﬁ?ﬁéqgg:ms(ﬁ ;lequm]rgz;%e"i;t?oﬂo case may carbon be added
plantfrom the recarbonation and reaction chamber )

. o . b) The carbon shall be added as a premixed shurioy means
(c) Plants generating carbon dioxide from combustion sh%l} ; c)iry—feed machine if the carbon ispproperly lweémtyed,_

have open top recarbonation tanks in order to dissipate carbon . o . .
p b P (c) Continuous agitation or resuspension equipment bkall

monoxidegas. y Lo o
(d) Provisions shall be made for draining tieearbonation g;c;ysltliuer?;csntlé?:getrgaenia}rbon from depositingfie mixing charn

ba?zr;alr;g;segi:;g IS:’JFL:SS eHates may hesed for sequesterin (d) Dust control shall be provided.
: P y g 9 (e) The required dosage of carbon in a water treatment plant

calciumin lime softened watecorrosion control and iconjune depend n the tast nd odors involvBdovisions shall b
tion with alkali feed following ionexchange softening. When 9€PENAILPON the lastes and odors invo slons shall be
madefor adding sufcient amounts to meet peak demands.

used:
: : : (f) Powdered activated carbon shall be handled as a potentially
Slia%&FOeg(]jlefoL{lpment shall confortmrequirements in ss. NR combustiblematerial. It shall be stored in a building or compart
’ T . mentas nearly fireproof as possible. Other chemicals may not be
(b) Phosphate chemicals shall meet the standards of BG.F storedin the same compartment. A separate room shall be pro
(c) Stock phosphate solution shiadt kept covered and disin videdfor carbon feed installations. Carbon feeder rooms shall be
fected by carrying an approximate 10g/1 chlorine residual. equipped with explosion—proof electrical outlets, lights and

Phosphatesolutions having a pH of 2.0 or less may be exempiotors.
from this requirement by the department. (4) GRANULAR ACTIVATED CARBON. The requirementsor

(d) Facilities shall be included to maintain satisfactory chlgranulatedactivated carbon are in s. NR1845.
rine residuals as indicated in s. NR1&43; (5) COPPERSULPHATEAND OTHERCOPPERCOMPOUNDS. Contirt

(e) The total phosphate applied magt exceed 10 mg/1 as uousor periodic treatment of water with copper compoundigito
PQy; algaeor othergrowths shall be controlled to prevent a level in

(3) SPLIT TREATMENT. If approved by the department, a lime-€xcessof 1.0 mg/l as copper in the plantleént or distribution
sodawater treatment plant may be designed using ‘split treatmepystem.Provisions shall be made for uniform distribution of the
in which raw water is blended with lime—treated watepadially ~chemical.
stabilize the water Treatment plants designed to utilize ‘split (6) AeraTioN. The requirements for aeration are in s. NR
treatment'shallcontain facilities for further stabilization by other811.42.
methods. (7) POTASSIUMPERMANGANATE. Application of potassiurper

(4) Aikaul Feep. An alkali feeder shall be provided for all ionmanganatenay be approved by the department if the treatment
exchangewater softening plants to provide stawater unless the WI|| be_cpntrolled to insurthat no residual color will be present
effluentwater is shown to be non-corrosive. Other waters méythe finished water
alsobe corrosive and require pH adjustment. The chemical shall(8) OzoNe. Ozonation may be used as a meaihtaste and
be adequately mixed arttie point of application located such thabdor control. Adequate contact time shall be provided to complete
any deposition in the piping is minimized. Tipgping shall be the chemical reactions involved. Ozone is generally numsr
accessibldor cleaning or replacement. Equipment for monitoringble for treating water with high threshold odors. Section NR
pH shall be provided. 811.49has the requirements for ozonation.
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(9) OTHER METHODS. The decision to usany other methods to serve less than 50 homes; where it is not economically feasible
of taste and odor control shall be made only after laboratorytorprovide elevated storage; where elevated storage facilities are
pilot plant tests or both and approval by the department. proposedor a later development phase; or where service is pro

(10) FLExBILITY. Plants treating water known to have tastgosed for domestic use only
andodor problems shall hgrovided with equipment and multiple  (2) PRESSUREREQUIREMENTS. The storage facilities shall be
chemicaladdition points to provide several alternato@ntrol designedto meet theninimum and maximum pressure require

processes. mentsspecified ins. NR 81.60 (1) and, in conjunction with dis
Note: Refer to subch. VII, beginning with s. NR1839 for requirements for the tribution system design, provide flows as specified in s. NR
storagehandling and application of chemicals in treating surface waters. 811.63(3). A hydro—pneumatic tank. booster pumping facilities

History: Cr. RegisterApril, 1992, No. 436, é15-1-92. or other reliable mearshall be provided to maintain system pres

surewhen a gravity storage reservoir is not available.

SUbChapter IX — Hydr o-Pneumatic Tanks History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.

NR 811.55 General. Hydro—pneumatic, or pressure tanks, NR 811.57 Location (1) Stora i
- A b . . ge facilities may not be

may be approved in the situations described NR.811.56 (2).  |ocatedwithin a floodway If it is necessary to locateraservoir
The following requirements shall be met: in a floodplain outside of the floodway the bottom including

(1) Thetanks shall be completely housed, or earth-moundgdmpsshall be a minimum of 2eet above the regional flood
with oneend projecting into an operating house to prevent-{freeglevationas defined in ch. NR1B. All projectsshall conform to
ing. A tank may be installed below grade provided one end tige requirements of that chapter
exposedn a basement or manhole. If the tank is installed below (2) Thearea surrounding structures shall be graded in a man
grade,all electrical controlsnd air release valves and any appuherhat will prevent surface water from standing within 50 feet of
tenancesvhich may permit wateftooding the basement or man iha structure.

hole andcontaminating the water supply shall be extended to at St dacilit hallbe located i ible d

least24” above grade and terminate in a U-bend and be screene&?’g oragetacit 'ﬁs shallbe locate dl'n an area aCCES?]I Ileb ur

with 24 mesh noncorrodible screen where appropriate. ing the entire yealWhere necessaroadimprovements shall be
. . . installed to provide year round access. Storage facilitied

(2) Thetanks shall have bypass piping to permit operation gtcesgoads shall be located on property owned by the water sup
the system while the tank is being repaired or painted. ply owner or for which easements have been obtained.

(3) Eachtank not equipped with a bladder diaphragm to "4y The hottoms and sumps of ground level reservoirs and
separatdhe air and water shall have an access manhole, a digith, jnineshall normally be placed at or abdtie normal ground
andcontrol equipment consisting of a pressure gaugeessure g, tace \Wherethe bottom or sump is permitted by the department
relief valve, a water sight glass, an automatic air blowaofl 4 e pelow the normal ground surface, it shall be placed a mini
pressureor probe operated start-stop controls for the pumps. m of 2 feet above the groundwater table. Borings shall be made

(4) Eachhydro-pneumatic tank equipped with a diaphragm @ determine groundwater elevations whetre information does
bladdershall be equipped with an air inlet. A means for removingot exist. Sewersdrains, fuel storage tanks, standing water and
individual tanksfrom service, a pressure relief valve and a-presimilar sources of contamination shall be kept at least 50 feet from
sure-operatestart up control for the well pump shall also be prahe reservoirWater class pipe meeting the requirements of s. NR
vided. 811.62and pressure tested in place to meet curkeitW.A.

(5) Thegross volume, in gallons, tife hydro—pneumatic tank C600specifications may be used for gradtyd forcemain sewers
or combination of tanks, shall be at least 10 times the capacityabfesser separations with the prior approval of the department.
thelargest pump, rated in gallons per minute. (5) Thetop of a ground level reservoir may not be less than 2

(6) An air compressor or other suitable means shall be pfeetabove normal ground surface.
videdto add air to all tanks not eqUIppmih a bladder or dia (a) A h|gher exposed elevation shall be requb'?dhe depa{t
phragm. ) _ ) mentin casesvhere high groundwatepoor surface drainage or

Note: It is recommended that bladder or diaphragm tanksrbeided with a  tight soilsare encountered which will deter subsurface drainage

meanso add air to the tank. or where necessatp provide positive pressures for pump intake
(7)fEat10hta}nk shall be |de|nt|f|ed l;%]tamﬁlng Erowmgk_the or dischage lines in accordance with s. NRI1S38.
manufacturer'sname, a serial numbethe allowable working Note: Itis recommended that maore than one—half of the reservoir depth be con

pressureand the year fabricated. structedbelow grade.
(8) Thetank shall have &-inch minimum side wall and head (b) Clearwells constructed under filters may be excepted from
wall thickness. the 2 foot requirement when the total design gives the same
History: Cr. RegisterApril, 1992, No. 436, &f5-1-92. protection.
- (c) In addition to meeting the requirements of p@pgand (b),

SubchapterX — Storage Facilities the top of any earth covered reservoir shall be covered with-a flex
ible waterproof membrane. The minimum membrane thickness

NR 811.56 Volume and pressure. (1) VOLUME  shallbe 0.060nches. Department approval of the specific mem

REQUIREMENTS. A suficient quantity of wateras determined from praneproposed is required. Protective boards shall be placed over
engmeermgstudesshall be malr.ltal.nedlln elevated.storage whefle membrane before applying the earth cover when recom
only one pumping unit to the distribution system is available {@endedby the membrane manufacturBentonite paneinem
servethe water system. This shall be at least an average-day $jfanesmay not be used to meet the waterproof mememere

ply under normal operating conditions. When more than oRre diient. Earth covering of reservoirs shall be avoided where
tribution pump is available, the storage shallibaccordance with possible.

standardengineering practice. Standard engineering practice is (6) The top of any storage structure shall haveniaimum
basedupon an engineering review of existing and future Watgfopeof 0.015 feet per foot to facilitate drainage.

SUp_plyneEds 'nCIUd'ngv but not |I!’Tl|ted to: type of service ane_l pop History: Cr. RegisterApril, 1992, No. 436, €f5-1-92; correction in (5) (a) made
ulation served; average dagnaximum daypeak hour and fire unders. 13.93 (2m) (b) 7., Stats., Regis@ecember1998, No. 516.

flow demands; water source qualigwailability and treatment,

pump capacities, auxiliary powgstorage capacitywater dis NR 811.58 Construction details. (1) MATERIALS. The
tribution and costs. The requirement for elevated storage mayrhaterialsand designs used for finished water storstgectures
waivedby the department in cases where the system is desigshkdll provide stability and durability as well as protect the quality
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of the stored watetJnless the design engineer gastify the use (b) Fitted with a solid watertight covevhich overlaps the
of other materials, only steet concrete will be approved for useframed opening and extends down around the frame at least 2
in a water storage facilityStructures shall be constructed irinches.

accordancevith the current A VWV.A. sta_ndards concerning steel (c) Locked at all times except when being used by authorized
or concrete tanks, standpipes, reservoirs and elevatedviieks  personnel.

everthey are applicable. (8) VENTS. Finished watestorage structures shall be vented

(2) ProTeCTION. All new finished water storage structurego the atmosphere. Open construction between the sidewall and
shallhave watertight roofs or covers which exclude surface watg§of is not permissible. &hts shall:
rain, snow birds, animals, insects and dust. Locks on access man (a) Prevent the entrance of surface watain and snow as
holes,fences andadder cage bottoms and any other necessa%plicabb.
measureshallbe provided to prevent trespassing, vandalism an ' . .
sabotage. (b) Exclude birds and animals;

(3) Dras. Piping used to drain water from a water storage (€) Exclude insects and dust to the extent this can bevalufee
structure shall dischge to the ground surface. The drain pipingroVviding effective venting;
shall be brought down to within 12 inches of the ground surface(d) Terminate, on elevated tanks and standpipes, in a
anddischaged with a free air break over a drainage inlet structufé)”—bend or mushroontap constructed with the opening at least
splashpador riprap. Dischage with a free air break over a storm? inches above the roof and covered with 4 to 24-mesh noneorrod
sewermanhole or through a valved connection to the overfloiRle screen installed within the pipe or cap at a locgiantected
piping may be approved on a case-by-case basis by the-deg&@m the environment;

ment.Negative impact#o the environment from the discgarof (e) Terminate, orground level structures, in a “U”-bend or
drainagewater shall be prevented. A drain may not be directipushroomcap constructed with the opening 24 to 36 incthes/e
connectedo a sanitary sewer the roof or sod and covered with 24 mesh noncorrodible screen

(4) OverrLow. The overflow pipe of a water storagteucture installedwithin the pipe or cap at a location least susceptible to
shallbe brought down to within 12 inches of the ground surfag@ndalism;
anddischage with a free air break over a drainage inlet structure, (f) Be sized to allow an air flow consistent with maximum
splashpador riprap. Dischage with a free air break over a stormwaterinflow and outflow rates.
sewermanhole may be approved owase-by case basis by the  (9) g1 stop. Thedischage pipes from all reservoirs shall be
departmentOverflows may not be directly connected to a sanjocatedin a manner that will prevent the flow sédiment into the
tary sewer Negative impacts to the environment from the digjistributionsystem. Removable silt stops shall be required where
chargeof overflow water shall be prevented. In addition: feasible.

(2) Whenan internal overflow pipe is used on elevated tanks, (10) RooranD siDEwALL. The roof and sidewalls of all steuc

it shall be located in thaccess tube. For vertical drops on othejresshall be watertight with no openingscept vents, manholes,
typesof storage facilities, the overflow pipe shall be located on thgerflows, risers, drains, pump mountings, confrotts or piping

outsideof the structure. _ for inflow and outflow In addition:
_ (b) The overflow of an elevated tank or stand pipe shall be pro () Any pipes running through the roof or sidewall of a finished
vided with a 4 mesh noncorrodible screen. water storagestructure shall be sealed sanitaripenings for

(c) The overflow of a ground level structure shall termirgatemetaltanks shall be welded or properly gasketed. Pipes running
minimum of 12 inches aboveormal or graded ground surfacethroughopenings in a concrete structure shall be connected to
andthe pipe shall open downward over a drainage inlet structuseéandardwall castings which were poured in place during the
splashpad or riprap. The overflow shall be screened with 24 mefdrmationof the structure; these wall castirgi®ll have seepage
noncorrodiblescreen installed within thgipe at a location least rings embedded in the concrete.

susceptibldo damage by vandalism. (b) Openings in a storage structure roottap, designed to
(d) The overflow pipe shall be of digient diameter to permit accommodateontrol apparatus, pump columns and other equip
wastingwater in excess of the maximum filling rate. ment,shall be provided with minimum 4-inch high curbizigd

(5) INLET-OUTLET PIPING. Inlet and outlet piping from a stor sleevedwith properadditional shielding to prevent the access of
agestructure shall be under positive pressure at all times where$efface or floor drainage water to the structure.
practicaland in conformance with s. NRB38. Piping shall be  (c) Valves and controls shall be located outsidestioeage
sizedto accommodate design fill and remoragtks including con  structureso that valve stems and similar projectidiesnot pass
siderationdor future improvements. throughthe roof or top of the reservoir unless the department

(6) BypassPIPING. If the water system design is such that afletermineshat this requirement need not be met to fulfill atieer
water passes througime ground reservoithere shall be bypass requirementsf this chapterFloor drain piping, electrical cen
piping from thewell pumps to the high lift pumps to allow the-resdulits, water servicepiping and chemical feed piping may be
ervoir to be taken out of service for cleaning and maintenan@dlowedto be encased in@ncrete reservoir roof. Other appurte
This requirement may be waived where the well pumps may prl@nceﬂ'nay not be encased in a concrete reservoir roof.
vide suficient volume and pressure directly to the distribution (11) DRAINAGE FORROOFOR COVER. The roof or cover of the
systemwhere the well pumps and high lift pumps are greatly ditoragestructure shall be well drained, but downspout pipes may
ferentin capacity or where the reservoir is divided into multiplenot enter or pass through the reservdihere parapets or similar
cells which can be independently removed from service. constructionwhich would hold water angnow on the roof are

(7) Access. Finished water storagstructures shall be constructed, adequate waterproofing and drainage shall be pro
designedwith convenient access for cleaning and maintenandéded.

Manholesabove the waterline shall be: (12) sarety. The safety of employees shall be considéned
(a) Framed at least 4 inches above the surface of the rihef atthe design of the storage structure. The following shall apply:
openingon elevated tanks, standpipes and reservoirs covered bya) Ladders, ladder cages or safety climbing devices, balcony
inhabitablestructures. On ground level structures, manholes shidilings, landing platforms, guardrails anshfe locations of

be elevated no less than 24 inches above the top or covering gsdrancehatches shall be provided where applicable.
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(b) On elevated tanks where persons trarfsfen the access obtainedfor personal use from the Americ#ater Works Asse
tube to the water compartment railingsandholds and landing ciation, 6666 WWst Quincy Ae., DenverColorado 80235.

platformsshall be provided where applicable. History: Cr. Register April, 1992, No. 436, & 5-1-92;correction in (12) (d)
. . . R . . madeunder s. 13.93 (2m) (b) 7., Stats., Regjdbercember2000, No. 540¢correc-
(c) On elevated tanks with riser pipes ovémd@es in diameter tonin (12) (e) made under s. 13.93 (2m) (b) 7., Stats., Register June 2003 No. 570

protectivebars over the riser openings inside the tank shaltdee correction made in (15) and (17) under s. 13. 92 (4) (b) 6.
vided.

(d) Storage structures shall be constructed to meet applicabldNR 811.59 ~ Plant storage. The applicable design stan
local, state, including applicable portions of ch. Comm 32, arfiprdsof ss. NR 81.57 and 81.58 shall be followed for plant stor

federal(O.S.H.A.) codes for specific safety requirements. age.In addition:

(e) Confined space entry should be in accordance with the (1) WASHWATER TANks. Washwater tanks shall be sized, in
requirementof s. Comm 32.29. conjunctionwith available pump units and finished water storage

- . to provide the backwash water requiredsbyNR 81.45 (1) ()).
(13) Freezine. All finished water storagstructures and their oqnsigeratiorshall be given to the possibility of having to wash
appurtenancesspecially risepipes, overflows and vents, shally,re than one filter at a time, or several filters in succession.

be designed to minimizéreezing which would interfere with . .
properoperation. Riser pipes shall be insulated wiperesible. . (2) CLEARWELL. (a) Clearwell storage shall be sized, in-con
Recirculationpumps and air bubbler systems installed to minﬁmctlon with distribution system storage, to relieve the filters

mizefreezing shall be approved by the department in writing pri pm the Stra'r.] 9f fluctuations in WaFer use or peall< demands.
to installation. (b) When finished water storage is used to provide proper con

tacttime fordisinfection, documentation, possibly including but
not limited to, dye testing, shall be provided to assure adequate
shall have a solid floor with raised edges to prevent Shoe_scrdetentiontime under all operating conditions. The installation of
ings, dirt and other contaminants from falling into the water ffle walls or additional reservoir capacity may be required
' wherenecessary to prevent shoitcuiting and to obtain adequate
(15) PAINTING AND CATHODIC PROTECTION. Metal surfaces contacttimes.

Sh?‘” be prote_-cted by paintsr other p_rotective Coat_ings. The_ (3) ADJACENT COMPARTMENTS. Finished water may not be

h X SR thredor conveyed in a compartment adjacent to unsafe water
devices Paint systems and application procedures shall be €ongisenthe 2compartments are only separated by a single wall. This
tent with current AWW.A. standard D102, dated January 28,o4,irement may be waived for backwash water holding compart

1978,and be approved by the department in accordanceswithy,antsmeetingpotable water reservoir construction on a case—
NR 811.07 (4) (f). Cathodic protection shdle designed and by—casebasisgp

installedby competent technical personnel. A copy of ¢tied
standardsare available for inspection at thdioé of the depart
mentof natural resources, the secretary of statfice and the
office of the legislative reference bureau, and may be obtained
personalusefrom the American \Ater Works Association, 6666

WestQuincy /ve., DenverColorado 80235. ) NR 811.60 Distribution system storage.  The applica
(16) MisceLLAneEous. (a) A smooth end sampling tap and e design standards of ss. NRL&6 to 81.86 shall be followed
threadedap for chlorination purposes shall be installed in the cofyy distribution storage. In addition:
nectingmainor riser pipes of elevated tanks, standpipes and reser (1) PRESSUREVARIATION. The maximum variatiometween
voirs if design permits. - high and low levels in storage structures which float on a distribu
(b) Valve vaults installed at the base of storage facilities shgin system may not exceed 30 feet during normal usage. The
be protected against freezing and provided with floor drainagginimum and maximum pressure in service areas shall be 35 and
facilities dischaging to the ground surface by gravity if possible| 00 psi respectively at ground level. In areas where a minimum
or else by a floor sump with a sump pump permanently installes. 35 psi cannot be maintained, it shallfezessary to establish
If constructed outside of the storage fagilitye entrance tthe a high pressure zone in the distribution system by means of
vault shall be locked to prevent unauthorized access. boostempumpsand related facilities or pressure boosting systems
(17) DisinrFecTION. Finished water storaggructures shall be on individual service lines. The use ofdividual service line
disinfectedbefore beingout into service or before being returnedoosterpumps shall be limited to the extent possible. Watatic
to service following maintenana® repair work to the water stor pressuresexceed 100 psipressure reducing devices may be
agestructure. Detailed procedures for disinfection, equivalent (gquiredon mains in the distribution system.

thoseoutlined in the curremd.W.W.A. standard C652, dated Jan . Note: Section Comm 82.40 (7) (d) 2. a. requires a pressure reducing device to be
y installed to protect individual services when the incoming pressure exceeds 80 psig.

uary 26, 1986, fodisinfection of water storage facilities, shall be %) D The desi hall all draini ¢
written into the specifications by the design enginBésinfection (2) DRaINAGE. The design shall allow draining of storage
i;@cnmes for cleaning or maintenance while maintaining adequate

andbacteriological sampling requirements shall meet the requeﬁ)ositivepressure in the distribution system. The drains shall dis
mentsof s. NR 81.07 (3). Detailed procedures for bacteriologic hargeto the ground surface as required in s. NRBA (3).

samplingshall be written into the specifications by the desigﬁ :
engineerConsideration shall be given to the amount of chlorine (3) LEVEL CONTROLS. Adequate controls shall be providied

in any water wasted from a storage structure teethéronment mamtalnr_equ_wed Iev_els in distribution system storage structures.
to prevent harmful impacts. Dechlorinatigmior to dischage Levelindicating devices shall be provided at a central location.
may be necessary in some cases to prevent harmful impates: V\,Co_mblnatlonlndlcatlng and recording devices are recommended.
wastedto surface water may not contain any substances i confistory: Cr. RegisterApril, 1992, No. 436, éf5-1-92.

centrationsthat adversely &ct the watelas determined under .

chs.NR 105 and 106. For chlorine, no total residual chlorine may Subchapter XI — Distribution Systems

be measured in a water being disget to a surfacerater A copy

of the cited standards are available for inspection at flee aff NR 811.61 Applicability.  This subchapter covers water
the department of natural resourcé® secretary of statedfice  distributionsystems for community water systems which are to be
and the ofice of the legislative reference bureau, and may becatedin street rights—of-way or easements. Other piping sys

(14) INTERNAL CATWALK. Every catwalk over a storagguc
ture containing finished water or water b@ecome finished water

(4) BASINS AND WET-WELLS. Receiving basins, pump cans,
andpump wet-wells for finished water or water to become fin
i%gedwater shall be designed as finished water storage structures.

istory: Cr. RegisterApril, 1992, No. 436, €f5-1-92.
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temsshall be constructed exccordance with the requirements obe minimized during maintenance and constructicalv®s shall
ch.Comm 82. belocated at not more than 500-foot intervals in commercial dis
Note: See s. NR 8124 for ownership requirements. tricts and at no more than one block or 800—foot intervals in other
History: Cr. RegisterApril, 1992, No. 436, éf5-1-92; correction made under districts.
$:13.93 (2m) (b) 7., Stats., RegistBrcemberl1998, No. 516. (7) FRICTION COEFFICIENTS. Unless other values are specially
) . o approved by the department, the following “C” values, using the
NR811.62 Materials. All pipe used for water main instal Hazen-Williamsformula, shall be used for checking thedrau
lationsshall be cast irorguctile iron, steel, reinforced concrete|ic characteristics of new water mains shown on planspecifi
polyvinyl chloride, copper omaterials specially approved by thecationssubmitted for review:
departmenfor restricted or experimental use, such as polyethyl
ene.Where a restricted or experimental use apprnsviakued, the Cement-lined iron C =120
departmentnay require special precautions until the tinsads Non—cement lined iron C =100
factory use record has been established. Pipes, joints, fittings,
valvesand fire hydrants shall have been manufactured in confor ~ PVC C =140
mity with the latest standards issued by the AMWK. and shall The“C” value of existing water mains is likely to be substantially
be approved by the department. All pipe shall be minimuhessthan that for new pipe and shall tensidered in distribution
AW.W.A. pressure class 150 except as apprduethe depart systemanalysis.
mentfor special low pressure applications. Any pipe, pipe fittings, History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.
solderor flux used in the installation or repair of any public water
systemshall be lead free. Lead free is defined, wétbpect to sel NR 811.64 Hydrants. (1) LocaTion. Hydrants shall be
dersand flux, as containing not more than 0.2%d and, with provided at each street intersection and at intermediate points
respectto pipes and pipe fittings, as containing not more thdigtweernintersections as recommended by the insurance services
8.0%lead. Repairs to lead joint pipes shall be made using altera ice. Generally hydrant spacing may range from 350 to 600 feet
tive methods. For ductile iron pipe, the use of lead tipped gask&fPendingon the area being served. _
is prohibited. For polyvinyl chloride pipe, only joints wighaste (2) Size. Fire hydrants shall have a bottom valve size of at
meric gaskets aracceptable. A copy of the A.W.A. standards €ast5 inches, one &/>-inch pumper nozzle, and 2'%-inch
areavailable for inspection at thefigE of the department of natu Nozzlesunless the waterworks has establisbtiir hydrant crite
ral resources, the secretary of staiafice and the dfce of the "2 VIYQ\I/(ér(;b?/r?hIg dagggrrtdn?gr?te .‘I’_"r']tg gmgétisntgrﬁgiﬁsbg\}\?egrrlethe
legislativereference bureau, and may be obtained for personal g " : e : ;
from the American \&ter Works Association6666 st Quincy gg plymain and the hydrants shbit a minimum of 6 inches in

Avenue,Denver Colorado 80235. dlargetgr. Fire hvd be i led
History: Cr. RegisterApril, 1992, No. 436, €5-1-92 correction made under ( ) ESTRICTIONS. .'re y rants may n0t e installed on-pro
s.13.92(4) (b) 6. posedwater mains which will not have minimum flow and pres
sureas requiredh s. NR 81.63 (3). The department may approve

NR 811.63 Water main design. (1) PRessURE. All water the installation of hydrant# system improvements which will

P ; : : : ; keat least 500 gpm available at 20 psi are planned for construc
mains, including those not designed to provide fire protectio axeat i€ : ;
shall be sized after a hydraulic analysis based on flow dema within one yearfollowing construction of the proposed

. h rovementslf the exception is granted, the hydrants shall be
and pressure requirements. The system shall be desigmed . coded or tagged and the fire chief notifieaviiting that fire

operatedto maintain a minimum residual pressure of 20 psi genartmenpumpers may not be connected to the hydrants until
groundlevel at all points in the distribution system under al-conpq necessary additional improvemesie made and fire flow

ditions of flow The normal static pressure in the distribusys  testshave shown that greater than minimum flamd pressure are
temshall be no less than 35 psi at ground level. available.

~ (2) DiamETER. The minimum diameter of water mains topro  (4) Drains. Hydrant drains may not be connected do,
vide water for fire protection and to serve fire hydrants shall belocatedwithin 8 feet of sanitary sewers or storm sewer inlets.
inches.Larger mains shall be required if necessary to allow th@heregroundwater rises above the drain port, hydrant drain ports
requiredfire flow while maintaining a minimum residual pressurghall be plugged prior to installation and hydrant barrels shall be
of 20 psi within the main. pumpeddry during freezingveather Where hydrant drain ports

(3) FRe PROTECTION. The minimum flow requirement for are not plugged, a gravel pocket or dry well shall be provided

watermains serving fire hydrants is 5@@m at 20 psi residual unlessthe department finds that the natural earth will provide ade
pressure. guatedrainage.

Note: Itis recommended that the actual fire flow dedigrbased on the capacity (5) MISCELLANEOUS. Auxiliary valves shallbe installed in

of any fire pumper which may be connected to the water main and the type of se feci ; f ; i
or buiidings to b protected. “’fd‘fiig:ﬁ:?stleads of transmission mains anaains in commercial

(4) SwaLL MAINS. Any depa”“re fro_m minimum requite . The department recommends that auxiliary valves be installed in all hydrant
mentsshall be justifiecby hydraulic analysis and future water us@eads Also, hydrants of the type that remain closed when the barrels are lnfoken
andwill be considered only in special circumstances. The mairerecommended.

sizing may be done by a fixture unit determination. History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.
Note: See the requirements of ch. Comm 82 for guidance in sizing axinsd . . .
ing to fixture units tﬂ be served. g 9 o NR 811.65 Air-relief facilities and valve and meter

(5) DEAD ENDs. Dead ends shall be minimized by loopingh@mbers. (1) AIR-RELIEF FACILITIES. Water mains shall,
mainswhenever possible. Where dead end mains pttey shall Wherepossible, be laid to avoid high points at which air can-accu
terminatewith a fire hydrant, if flow and pressure are fitient, ~Mulate.When high points cannot be avoided, measures shall be
or with an approved flushing hydrant or blowtfair flushing pur takento remove the air whethe main is initially filled with water
poses.Flushing devices shall beized to provide a minimum Automaticair-relief valves may ndte used in situations where
velocity of 2.5 feet per second in the water main being flushe@2eding of the manhole or chamber may occifie open end of
Flushing devices on dead end mains shall be downstream ofeiygir—relief pipe shall be extended to the top of a manhole or
services.No flushing device shall be directtyonnected to any chamberand have a screened, downward facing elbow

sewer. (2) CHamBERs. Chambers, pits and manholes containing
Note: Refer to AVWW.A. standard C651-86 for required flows and openings tvalves,blow-offs, meters or othesuch appurtenances to a-dis
flush pipelines. tribution system may not be connected directly to any storm drain

(6) Vawving. Suficient valvesshall be provided on water or sanitary sewemnor shall any blow-d$ or air-relief valves be
mainssothat inconvenience or sanitary hazard to water users vathnnecteddirectly to any seweiChambers shalbe drained to
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absorptionpits undeground or tahe ground surface where theydepartmengfter a determination that added supportsgsessary
arenot subject to flooding by surface water to meet the requirements of this chapter

History: Cr. RegisterApril, 1992, No. 436, €f5-1-92. (4) ExcepTioN. When it is impossible to obtain the proper-hor

. . . izontaland vertical separation as specified in subsafi@) (3), a

NR 811.66 Installation of mains. (1) Installation of gravity sanitary sewer shall be constructed of materials and with
mains shall be in accordance witA.W.W.A. standards or jsintsthat are equivalent to water maitandards of construction
manufacturer'secommended installation procedures. Copies and pressure tested to assure water tightness. Whe-tet
the AW.W.A. standardsre available for inspection at théicé  separatiomistance cannot be provided for storm sewers, the hori
of the department of natural resources, the secretasyas  ;qntajand vertical separation shall g great as practicable. The
office andthe ofice of the legislative reference bureau, and mayepartmentshall specifically approve anyariance from the
be obtained for personal use from the Americaaté \\orks  requirementsn subs. (2) and (3).
Association,6666 West Quincy Ae., DenverColorado 80235. (5) FORCe MaiNs. No deviation from the 8—foateparation

(2) The specifications for installation of mains shaltlude maybe granted for sanitary sewer foroain installations unless
provisionsfor the following: . . therequirement in sub. (2) (a) is met.

(a) Bedding. Continuous and uniform bedding shall be-pro  (6) Sewer mManHOLES. No water pipe may pass through
videdin the trench foall buried pipe. Backfill material shall be comeinto contact with any part of a sewer manhole.
tampedin layersaround the pipe and to a 8aient height above
the pipe to adequately support and protect the pipe.

(b) Stone emoval. Stones found in the trench shall be removes
for a depth of at least 6 inches below the bottom of the pipe.

(c) Testing. Pressure testing of the installed pipe, includine
measuremenof leakage and testing for electrical conductivitys
shallbe conducted, where appropriate. Pressure and leakage &
ing shall be in accordance with the lateslition of A\ WW.A.
StandardC600.

(d) Disinfection. All new, cleaned or repaired water maind
shallbe disinfected in accordance wAW.W.A. Standard C651
ands. NR811.07 (3). The specifications shall include detaile
proceduregor the adequate flushingisinfection and microbio
logical testing of all water mains.

(e) Cover. Suficient earth or other suitable cover shall be-prq
vided over mains to prevent freezing§.minimum cover of 5to 7
feetis required unless determined by the department to be-unrfi
essaryin specific cases. Insulation may be required at some-insilis
lationsto prevent freezing. = . ;

(f) Blocking. All tees, bends, plugs and hydrants shall be pro Histo"y: Cr. RegisterApril, 1992, No. 436, é5-1-92.

vided with reaction backing, tie rods joints designed to prevent NR 811.68 Separation of water mains and other con -
movement. :

History: Cr. RegisterApril, 1992, No. 436, &f5-1-92; correction in (2) (d) made tamination sources. (1) Propose(_!Nater mains shall be.ade.
unders. 13.93 (2m) (b) 7., Stats., Regis@ecemberl998, No. 516correction quately Separated from any potential source Qf contamination.
madein (1) under s. 13. 92 (4) (b) 6. The following minimum horizontal separation distances shall be

maintained:

NR 811.67 Separation of water mains and  sewers. : : . .
(1) GENERAL. The following factors shall be considered in plan, (I?()j Ellgfhtlfdeelf[ﬁbettV\tlleen a water mta'” and a septic tank, septic
ning separation of mains and sewersterials and type of joints ‘2NKdrainiieid, it station or grave site. _
for water and sewer pipes, soil conditions, service and braneh con(b) Twenty fivefeet between a water main and a buried fuel
nectionsinto the water main and sewer line, compensating-vari@nk.
tionsin the horizontal and vertical separations, space for repair (c) Fifty feet between a water main and a sanitary landfill.
andalterations of water and sewer pipes. (2) Water mains may not pass through landfills.

(2) HorizoNTAL SEPARATION. Water mainshall be laid at least (3) Any water main passing througiontaminated soils, or
8 feet horizontally from any existing or proposed sanitary or Stor&’antaminatedgroundwater may be approved only on a case-
sewer.The distance shall be measured center to cdnteases by—casebasis. Pipe and joint materials shall be resistant to the

whereit is not practical to maintain an 8-foot separatith® ,naminationencounteredThe department shall be contacted
departmentnay allow deviation on a case-by-case basis, i SUR,, specific pipe, joint and other requirements

ortedby data from the design engineBeviation may allow e - ;

ﬁwstallati)c/)nof the water main glosergto a sev\movided){hat: History: Cr. RegisterApri, 1992, No. 436, éf5-1-92.
(a) The bottom of the water main is at least 18 inches above theNR 811.69 Surface water crossings. Surface water

top of the sewer and the minimum horizontal separation is 3 fegbssingswhether over or under wat@resent special problems.
measurecedge to edge. For this reason, the department shall be consulted béfek

Note: See Figure 3. _ plansare prepared. The following are requirements:

_(b) A profile of the rock surface as determined from explora (1) Agove-water crossinGs. The pipe shall be adequately
tion is shown on the plan when high bedrakhe reason for the g,n06rtecand anchored, protected from damage and freezing, and
variancefrom the 8—foot separation. accessibldor repair orreplacement. A means to accommodate

(3) VERTICAL SEPARATION. Whenever water mains cross ovelyigge expansion shall be provided to the water main if the €orre
sewersthewater main shall be laid at such an elevation that t ondingbridge has expansion joints.

bottomof the water main is at least 6 inches above the top of { e(z) UNDERWATERCROSSINGS. A minimum cover of 2 feet shall

sewer.Whenever water mains cross undewers, a minimum ided he bine. Wh ! hich
vertical separation o8 inches shall be maintained between tHR€Provided over the pipe. When crossing water courses which are
greaterthan 15 feet in width, the following shall be provided:

top of the water main and the bottom of Hesver At crossings,
onefull length of water pipe shall be centered on the sewer so that(a) The pipe shall bef special construction, having flexible,
both joints will be as far from the sewerg@sssible. Special struc watertightjoints. Polyethylene pipe may be an acceptable atterna
tural support for the water and sewer pipes may be required bytikie on a case—by-case basis.
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(b) Valves shall be provided at both ends of water crossingsik#

thatthe section can be isolated for testing or repair; the valves s PMENNENENNNENNNNNENENNENENNN .l:l
be easily accessible, and not subject to flooding; andséie
closestto thesupply source shall be in a manhole. Permanent ta
shallbe made on the pipe within the manhole on either side of
valveto allow insertion of a small water meter to determine-lea
ageduring system pressure testing.

History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.

E |

I:‘I |

NR 811.70 Common casing crossings.  In some cases
suchas highway crossings, it becomes desirable due to extre
high construction costs to install water mains and sangewyers
within a common casing. The following requirements apply:

(1) Any sewers shall be constructed of water main materia
and pressure and leakage tested in accordance withVAAV
StandardC600.

(2) Thewater main shall be located above the sanitary se
andbe adequately supported.

(3) A vertical separation of 6 inches shall be maintaineg
betweenthe bottom of the water main and the tdthe sanitary
sewer.

(4) Normalseparations shall be provided as close as possi
to the ends of the casing.

(5) If the sewer is a force main, it shall be installed within d
intermediatecasing within the layer casing.

(6) Theremainingspace in the casing may be filled if desired®

History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.

-J--m-- I~

- NR811.71 Water loading stations. ~Water loading St& pistory: Cr. RegisterApril, 1992, No. 436, éf5-1-92.

tions present special problems since thelifile may be used for .

filling both potable water vessels and otlagks or contaminated SubchapterXIl — W ater Pressue Booster Stations

vesselsTo prevent contamination of both the public supply and NR 811.72 General. Where the storage or primary pump

potable water vessels being filled, the followjminciplesshall ing facilities cannot provide a minimum static pressure of 35 psi

bemet in the design of water loading stations: throughoutthe distribution system at ground level, it shall be nec
(1) There may be no backflow to the public water supply €essaryto create a boostgaessure zone to serve those portions of
(2) Thepiping arrangement shall prevent contaminants beifge System. Design shall be awcordance with the following sec

transferredrom a hauling vesséb others subsequently using thdions. , )
History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.

station.
(3) Hosesmay not becontaminated by contact with the NR811.73 Location. (1) Pumps shall take suction from
ground. areservoir where possible.
FIGURE NO. 4 (2) Forpumps not directly supplied by a reserythie suction

pressureshall be at leas35 psi when the pumps are supplying
designflow rates.

(3) Undergroundnstallations shall be permitted only if grav
ity drainage of lage volumes of water from the vault can bepro
vided or if the pumps and drivers are protected from danbgge
wateror can be readily replaced. The gravity draineggire
mentmay be waived by the department if a minimum of 20 psi can
bemaintained in the boosted zone by the main zone when the sta
tion is out of service. The drain line may not disgedo a storm
or sanitary sewer

(4) In-line submersible pumps may liestalled below the
groundsurface but shall be accessible for servicing and repairs.

(5) Electrical equipment shall be installed abogeound
exceptin cases where determined unnecessary by the department
to meet the other requirements in this chapter

(6) Buriedstations may not be installed beneath roadways or
in a floodplain.

Note: Refer to ch. NR 16 for floodplain definitions.
History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.

NR 811.74 Pumps and pressures. (1) The booster
pumpsshall maintain static pressures in the a@&ed within the
rangeof 35 to 100 psi under normal operating conditions.

(2) Thepump capacities for domestic service only shall be as
establishedn figure No. 1, subch. VI. Fire protection shall be-pro
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videdwhere feasible and will require additional engineesiugt Subchapter XIll — W aste Disposal
ies.

(3) Pumpstationsvhich serve more than 50 connections shall NR 811.78 General. The dischage of pollutants from a
be designed that the peak demand banmet with the lgest waterworksfacility into the waters of thetate or into a publicly
pumpout of service. ownedtreatmentwvorks, as those terms are defined in s. 283.01,

4) Forpumps not directly supplied by a reservtie suction Stats. shallconform to all the applicable requirements of ch. 283,
pre(sgureshgll b% at leasds gsi vsr?en thg pumps are supplyin tats..and the rules adopted thereund@ovisions shall be made
designflow rates. An automatic cutoéontrol shall be provided 107 proper disposal of all wastes from waterworks facilities.

thatwill stop the pumps when the suction pressure falls below stesmay be fromsanitary facilities, laboratories or treatment
psi plants.Where new methods are proposed or the treatment results

. - . areuncertain, the department may require laborafmiot or full-
(5) For those stations servicing a booswhe without ele  gcgletesting to estat?lish design p))/ara?meters. Sett:l:ikgtnSﬁIFBl
vatedstorage, one of the following shall be provided: to 811.86 contain general standards to be utilized in meeting the
(a) A continuously running pump to maintain pressure in thequirementsof ch. 283, Stats. System owners proposiisy
boostedzone. A small feed back line or other means sharbe chargesother than to already permitted wastewater treatment
videdto prevent the pump from overheating. plantsshall obtain a WPDES permit.

(b) A small bladder type hydro—pneumatic tank instegion Fésé%r{z m%r-(g;egistsetraﬁgrilhég?sﬁ,@ggé%%% L2 otrections made under
with a 3 minuteminimum run timer on the pump to preventfre™ B h T

q“?“tp‘ﬂmp cyqllng. i NR 811.79 Sanitary wastes. Wastes from toilet facilities
History: Cr. RegisterApril, 1992, No. 436, éf5-1-92. shallbe dischaged to a sanitary sewer systéFhe floor elevation
) to a building from which there is a discharshall be constructed
NR 811.75 Storage requirement.  Elevated storage at|east one foot above the street and nearest sewer manhole cover
facilities shall be providedor the boosted zone if any of the-fol glevationto prevent contamination from sewer backup. Where a

lowing situations exist: sanitarysewer system is not available, an individual waste dis
(1) In cases where the primary system cannot provide positipesalfacility may be approved by the department providin§-suf
pressuredn all areas served by the booster pumps. cientprotection of the water source can be assured.

(2) In cases where more than 50 living units are being servedistory: Cr. RegisterApril, 1992, No. 436, éf5-1-92.
andan emagency power source is not provided for the booster
pumps.

History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.

NR 811.80 Floor drainage. Floor drains in pump stations
andtreatment plants shatbmply with the requirements of s. NR
811.29(1).

History: Cr. RegisterApril, 1992, No. 436, éf5-1-92; correction made under
NR 811.76 Emergency power . If aboosted zone servess. 13.93 (2m) (b) 7., Stats., Regist®ecember1998, No. 516.

morethan 50 livingunits and cannot maintain pressures of over

20 psi from the main system, amegency power source shallbe NR 811.81 Backwash wastewater fromiron & man-
provided unless sificient elevated storage igsrovided. On a ganese filters. (1) DISCHARGETO SANITARY SEWER. A holding
case—by—cadeasis the department may approve a portable gengmk for backwash wastewater from iron and manganese removal
ator for water supply use only to meet the egesicy power filters shall be provided if the department determines that it is nec
requirementEmegency power may consist of: essaryto prevent overloading the sewers or sewage treatment

(1) A standby engine, plant. When a holding tank is provided it shall meet ihguire
ments of sub. (4).

(2) DISCHARGETO SAND FILTERS. The followingrequirements
répply when sand filters are used to treat backwash wastewater
from iron and manganese removal filters:

(a) Filters shall be designed for a rate of 35 gallons per square
(1) The on-of foot per day except where testing indicates that higher rates will

not cause excessive plugging of the media and a quafitept

(2) A dedicated on-site generator

(3) Feedlines from 2separate electrical substations with a
automatictransfer switch.
History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.

NR 811.77 Station requirements.

operationof the pumps and the system pressure at the batiter canbe maintained. Sfi€ient surface area shall be provided so

tion shall be monitoredt one of the main waterworks pumpinqh : L
. - : - . Zthat during any filtration cycle the wastewater depth over the
stationsor waterworks facilityAt stations serving less than 50 liv mediadoegs no¥exceed 2 fget. The filters shall be siged to handle

ing units, monitoring may be provided by a light or an audiblg, ¢ o iire hackwash volume from all of the filtesthe treatment
alarmplaced in a conspicuous location to indicate pump fa"”rBrantunless the filters are washed on a rotating schedule.

A continuous recording pressure deylce may be prqwded. . (b) No filter, regardless of the volume of water to be handled,
(2) Pressurgauges shall be provided on the suction and dig,ay he smallethan 100 square feet in area. Multiple units may

chargelines. S o  benecessary to facilitate cleaning.
(3) A flow meter shall be provided, if practicah the dis (c) The filter media shall consist afminimum of 12 inches
chargeline. of sand, 3 to 4 inches of supporting small gravel or torpedo sand,

(4) The desigrshallprovide for automatically bypassing theand9 inches of gravel in graded layers. All fines shall be removed
pumping units when the pumps aret operating and bypassing from the media by washing. The filter sand shall havefatafe

the station when the station is out of service. sizeof 0.3 to 0.5 mm and a uniformity cdiefent not exceeding
(5) Generalrequirements for above gradgations are in 3.5.
subch.V. (d) An adequate underdrainage collection system shall be pro

(6) Undergroundstations shall be equipped with heativey vided. Provision shall be ma_de for s_ampllng the flltefhxefnt. _
tilation anddehumidification equipment. Access manways shall (e) A cover shall be provided whigirevents freezing during
terminatea minimum of 24 inches above grade with an overlaphe winter months.
ping, locking coverVents shall terminate a minimum of 2¢hes (f) The filter shall be located in an area sabject to flooding,
abovegrade in a fine screened downward facing U-bend. andthe site shall be graded to prevent ponding of suriawef.

History: Cr. RegisterApril, 1992, No. 436, éf5-1-92. Finishedgradeelevation shall be designed to facilitate mainte
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nance cleaning and removal or replacement of surface sand. An(b) Minimum lagoon depth of 4 tofget with interior and exte
overflow may not be provided. rior slopes of 3:1.

(3) DiscHARGETOLAGOONS. Lagoons used to settle backwash (c) Two years solids storage volume for temporary lageods
wastewatefrom iron and manganese removal filters shadlet 8 to 10 years storage volume for permanent lagoons.
the following design requirements: (d) Multiple cells to provide flexibility in operation.

(a) Lagoons shall be designed with a volume which is 10 times () Adjustable decanting devices.
the total quantity of wastewater discigad during any 24—hour
period.

(b) Lagoon length shall be 4 times the width, and the wid
shallbe at least 3 times the depth.

(f) Means of convenient cleaning where appropriate.

(2) APPLICATION TO AGRICULTURAL LAND. If permitted by the
Epepartment, liquid sludge may be applied to agricultural land by
. . . tank truck when th li not ex 10 to 12%wvbight.

(c) Adequate inlet and outlet devicgtsall be provided so that 'I?his r#gthod erequﬁesso pdrzp?gr hoanedlﬁze?acﬁitigs, vehbigﬂmd
velocity currents are minimized. _ equipmento permithauling and spreading which does not create

(4) DISCHARGETO DETENTIONTANKS. Detention tanks used t0 g nyisance. Adequate sludge holding facilities are required for use
settlebackwash wastewater froinon and manganese removal fil gyring times that trucksannot operate. Higher solids content
tersshall meet the following design requirements:  sludgesmayalso be spread. Howeyerior to increasing the sol

(a) Detention tanks shall be designed to maximize settling s content the local department sludge management specialist
meansof inlet piping andvafling configurations. @nks shall be shallbe contacted to evaluate the acceptability of spreading the
of suficient capacity to hold at least 2 complete backwash cycleggh solids sludge.

The floor shall be sloped to a sump and access manholes provideé) DISCHARGE TO SANITARY SEWER. Dischage to sanitary
to facilitate cleaning. A cover shall be provided to prevent freeéewermay be utilized if a studpr experience has shown that

Ing. problemswill not occur in the sewageollection system or at the

(b) Pumps shall be provided to disaeathe decantate to asewagereatmenplant. A holding tank may be necessary to even
storm sewer or receiving watercourse over approximaly otflows to the sewer system.

24-hourperiod. A convenient means of sampling théwefnt
shall be provided.
History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.

(4) MecHANICAL DEWATERING. Pilot testing of mechanical
dewateringis necessary to show the results which niey
obtained.The department shall review and approve proposals on

NR 811.82 Brine wastes from ion exchange plants. a case-by-case basie insure that water quality andflaént
If permitted by the department, brine wastes may be dggethar "€quirementsvill be met.
to a sanitary sewer system or to a watercourse in cases whiere suffistory: Cr. RegisterApril, 1992, No. 436, éf5-1-92.

cientflow is available to provide adequate dilution to meater NR 811.85 Spent media. (1) GeneraL Spent media

quality or efluent standards. Dilution istreams shall be based oﬁrom water treatment plants may require special handlinglisnd

the 7—-day low flow for theprevious 10-year period. Except whe .
dischargingto large waterways or sewerage systems which wiloSal-The department shall evaluate on a case-by-case basis the
properhandling andlisposal techniques for spent media under the

not be overloaded by the dischar the minimum requirement . - >
shallbe a holding tank of sfifient size taallow brine dischare  following circumstances:

over a 24-hourperiod. Brine wastes from ion exchange plant (&) Granular activated carbon shall be evaluated when treating
treatingwater containing radium 226 and radium 228 shall haveater with volatile oganic compounds or radium, uraniwn
special disposal requirements determined by thepartment. radongas.

Wherethey apply these special requirements shall modify the (b) Filter sand, green sanidn exchange media and support

requirementsor specific disposal practices. mediashall be evaluated when treating water with radium 226,
History: Cr. RegisterApril, 1992, No. 436, éf5-1-92. radium228 or uranium.

(2) DisPosALAPPROVAL. Prior to disposal of the medias listed
in sub. (1), the department shall be contacted for approval. A writ
request indicating the type of mediae volume of media, the
taminantof concern and their concentration in the influent
‘waterand the media, the proposed method of transportatidn
the proposed method of disposal shall be submitted tdebart
ment.
d—ﬁstory: Cr. RegisterApril, 1992, No. 436, éf5-1-92.

NR 811.83 Backwash wastewater from lime soften
ing and surface water treatment plants. ~ Wherefeasible,
thewaste filter wash water shall be returned to the inlet end of tﬁ%
plantat a rate of less than 1086the raw water entering the plant
If permitted by the department, direct or controlled digEhéo
a sewerage system may beed if the dischge will not overload
thefacilities oradversely déct the treatment processa¥te filter
washwater shalhave the suspended solids removed before bein
dischargedto a watercourse. Backwash wastewater from lime
softening plants treating water that contains radium 226 angd . : .
radium228 shall have specidisposal requirements determineggwIng methods may be consudert_ad. . .
by the department. Where they apphese speciabquirements (1) LacooNns. The general design criteria for lagoons is in s.
shall modify the requirements for specific disposal practices. NR 811.84 (1).
History: Cr. RegisterApril, 1992, No. 436, éf5-1-92. (2) DISCHARGE TO SANITARY SEWERS. Dischage tosanitary
sewersmay be utilized if a study or experience has shown that
NR 811.84 Lime softening sludge. Sludge fronplants problemswill not occur in the sewageollection system or at the
usinglime to soften watewill vary in quantity and in chemical sewagareatmenplant. A holding tank may be necessary to even
characteristicslepending on the softening procassl the chemi  out flows to the sewer system.
cal characteristics of the water being softened. The sludge from 3) MECHANICAL DEWATERING. Mechanical dewatering may

plantstreating water containing radiug26 and radium 228 shall e jtilized if approved by the department after reviewtta
havespecial disposakquirements determined by the departmer&sunsof testing.

Thesespecial requirements shall modify tegjuirements for spe ~ “isiory: cr. RegisterApril, 1992, No. 436, 6f5-1-92.
cific disposal methods. Following are requirements for specific ' ' ’
disposalmethods: _ _ Subchapter XIV — Aquifer Storage Recovery
(1) LacooNs. The design shall provide:
(&) Locations free from flooding, with grading or ditching to NR 811.87 General. (1) Approval of the department is
divert surface rundf requiredprior tothe construction of any aquifer storage recovery

NR 811.86 Alum or other coagulant sludge. The fot
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well or the conversion of argreviously constructed well for use = Note: Pursuantto s. 160.19 (2) (b), Stats., the department finds that routine opera
; tion of an ASR system may result in an exceedance gfréneentive action limits
asan ngfer storage recovery well. . ) establishedor iron, manganese, nitrate, nitrite, coppead, fluoride, asbestos chlo
Note: Approval to construct adevelop an aquifer storage recovery well is not aRoform, bromoform, bromodichloromethane, and dibromochloromethane in a dis
approvalto operate an ASR system. placementzone. An ASRcycle is normally completed when the volume of water

(2) Approva| of the department is required prior to the operaecoveredequals the volume of water that was originally injected; howekier
i ; departmentecognizes that some of the treated drinking water injected during an
tion Of any aql’“fer St(?rage, recovery system. . aquiferstorage recovery cycle may remain in an aquifer at the completion of the cycle
Note: The department will not issue an approvadperate an ASR system until angthat substances present in this residual treated drinking water may result in ch.
afterit has reviewed and evaluated the results of an approved ASR pilat study NR 140 preventive action limits being exceeded in an aquifer at the complesion of

(3) Only treated drinking water maye placed undground aquiferstorage recovery cycle.
throughan ASR system well. History: CR 02-013: crRegister November 2002 No. 563, é2-1-02.

(4) Only a municipal water system may construct an aquifer NR 811.89 Well construction requirements for ASR
storagerecovery well or operate an ASR system. wells. (1) Each well constructed or converted for use as an aqui
(5) Thedisplacement zone around an ASR well may exteridr storage recovery well shall be completed in a manner that com
no further than 1,200 feet from that ASR well. plies with the well construction requirements established in ss.
History: CR 02-013: crRegister November 2002 No. 563, 42-1-02;,CR  NR 811.16 to 81.24.
02-134:cr. (5) Register June 2003 No. 570, eff. 7-1-03 (2) Any monitoring well constructed can ASR well site shall
. complywith the well construction requirements establisheskin
1 NS I811t.k?8d AS'? wetlldpterforman;:ﬁ tr.(;:quwetmten;s.. v NR 811.16 to 81.24. For the purpose of this subsection, an ASR
(1) Unlessthe department determines that it is not technically gfe)| site is considered to include only those lands adjacent to the
economicallyfeasible, the quality of the treated drinking water tagp ellhead that are directly owned by the municipal water sys
be placed undground through an aquifer storage recovery wefl,
shallcomply with thepreventive action limits contained in ch. NR (3) Eachmonitoring well thais located beyond the property

140 prior to undeground injection. In all cases, the quality of th . -
treated drinking water to be placed urgteund through an aqui %\Osul?ng%}tlg:nagi@?zm?&gts sysdtgrﬁt (;:vcéigf)%u;rt]?it%fd;%?m

fer storage recovery well shatieet the primary drinking water ; T X oo
standardsontained in ch. NR 809 and may not contain any sup>R OPerational monitoring shall comply with the monitoring

stanceat a concentration that exceeds a state or fetiesdth well construction requirements established in ch. NR 141thieor
purposeof this subsection, an ASRell site is considered to

advisoryprior to undeground injection. ! .
Note: Pursuant to s. 160.19 (2) (b), Stats., the department finds that treated drl lude only those lands adjacent to the ASR wellhead ahet

ing water in a municipal water systamay at times exceed preventive action limitsdirectly owned by the municipal water system.

establishedor iron, manganese, nitrate, nitrite, coppead, fluoride, asbestos, chlo (4) Each aquifer storage recovery well shall be enclosed
roform, bromoform, bromodichloromethane, and dibromochloromethane. Sugh. ;. . .

exceedancemay occur at the point of ungeound injection and within theisplace R.N'th'n a lockable protective structure that is secured from tamper
mentzone surrounding an aquifer storage recovery well even though the tredfag Or unauthorized entry in a manner that is approved by the
waterbeing injected would remain in compliance with federal and state water quaﬁmpartment_

standardgor drinking water The maximum allowable concentration of a primary L L
drinking water contaminant in treated drinking water has been set by the United (5) Eachmonitoringwell shall be enclosed within a lockable

StatesEnvironmental Protection Agency at the lowest level that is considebed to protective covering and secured freampering or unauthorized

fechnicalland sconomcaly ahie el a s e dpatmentaeo ince at entry in a manner that is approved by the department.

of chloroform, bro¥nof0rm, bromod%chloromethaag,d dibromochloromethane be ~ History: CR 02-013: crRegister November 2002 No. 563, 42-1-02.

removed from the injected water when a disinfection residual is desired at the well . L

headto provide additional protection to the water system from potential biological NR 811.90 Equipment, appurtenances and piping

contamination. for ASR wells and ASR systems. (1) Pumping equipment,
(2) All water that is retrieved through an aquifer storaggppurtenanceand piping that are to be installespart of an ASR

recoverywell shall comply with the primary drinking watstan ~ systemshall comply with the requirement$ ss. NR 81.34 to

dardscontained in ch. NR 809 and shall be treated to provide a d41.38.

infectantresidual prior to recovery into amyunicipal water dis (2) Departmentpproval shall be obtained prior to installation

tribution system. or modification of any well, pumping equipment, appurtenances
(3) Thequality of treated drinking water stored in a displaceor piping for the purpose of aquifer storage recavery

mentzone shall at all times comply with the primary drinking (3) Securityshall be provided for each ASR well site in a man

waterstandards contained in ch. NR 808SR systems shall be nerthat is approved by the department.

designedand operated to maintain compliance with the greund History: CR 02-013: crRegister November 2002 No. 563, é2-1-02.

water standards contained in ch. NR 140, as required by s. NR ) )

140.22.Therefore, treatedrinking water stored undgnound in NR 811.91 ASR system pilot stuqhes. Q) Department

an ASR system shall comply with the applicable enforceme@Pprovalis required prior to conducting any ASR system pilot

standardestablishedh ch. NR 140 prior to movement beyond theétudy.

propertyboundary of the ASR well site. (2) Only a municipal water system may perform an ASR sys
Note: An ASR well site is considered to include lands adjacent to thewte®iR ~ tem pilot study

headthat are directly owned by the municipal water system and any contiguous prop (3) A request to conduct an ASR system pi|Ot study shall be

ertiesthat are directly owned by the local unit of governneénthich the water sys . . o ; .
temis a subunit. Y y g S submittedto the department in writing. The request shall identify

(4) At the completion okach aquifer storage recovery cyclethelocation of each existingell that is being considered for use
the subsurface water iany portion of a displacement zone maySan ASR well within the proposed ASR system, the location of
not attain or exceed ch. NR 140 enforcement standards for irgy new well that is anticipated to be constructed for usanas
manganesaitrate, nitrite, coppetead, fluoride, asbestos, chlo ASR well within the proposedSR system and any additional
roform, bromoform, bromodichloromethane or dibromochlero Wells that are to be used or constructed as part of the ASR system
methaneor ch. NR 140 preventive action limits established fd?ilot study _
any other substance. Thiepartment may grant an exemption (4) Eachrequest to conduct an ASR system pilot study shall
from this requirement, in accordance with s. NR 140.28, when @@ntainall of the following:

ASR well or ASR system is located in an area where the-back (a) A preliminary hydrogeologic report that describes the
ground concentrationof a substance attains or exceeds thmethodsand results of any hydrologic investigation, aquiést
groundwaterpreventive action limitor enforcement standarding, hydrogeologic modeling or geochemical modelipgr
establishedor that substance. formedto identify the location ofhe proposed ASR system well
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sites. The preliminary hydrogeologic reposhall identify the (b) Geologic conditions in the vicinity of the proposed ASR
location of each existing public or private water well and eacivell are not consistent with the conditions reported in other ASR
potential source of groundwater contamination that is locatesystempilot studies 0ASR system development tests performed
within 1200 feet of the outer perimeter of the displacement zohg other municipal water systems.

thatis calculated to be established around each of the proposegc) Resultobtained during the municipal water syste®SR
ASR wells within the proposed ASR system. The report sif&dl  systempilot study or othemquifer tests indicate that additional
identify the well selected for further evaluatidoring the ASR  monitoringis warranted to ensure compliance with the water qual
well pilot test, identify the dimensions of the displacement zog standards established in chs. NR 140 and 809.

thatwill be created around the designated test well,dsdribe
e g (4) Eachrequest for an ASR system development test shall
the current and anticipated groundwater flow pattéongd in the includea report or testing plan that contains the following:

vicinity of the designated test well. (a) A comparison of the hydrogeologic conditions and ferma
(b) A preliminary engineering report that provides an anaIySf nsfound at the ASR system pilot study well site and any well

of the technical feasibility for developing each of the potenti :
ASR wells identified for the proposed ASR system and estimag tetitrr‘:gﬁe%lg%sbte evaluated as part of &R system development

the probable percentage of treated drinking water that would be . -

recoveredrom each othe potential ASR wells during an ASR _ (b) An evaluation of the municipal water systerASRsystem

cycle. pilot test results and the transferability of those results to any well
() Plans and specificatioffisr any well equipment, pumping thatis to be included gzart of the ASR system development test.

equipmentappurtenances or piping that iskie constructed or  (€) Plans and specificatiorisr any well equipment, pumping
alteredin order to complete the proposed ASR system pilot Stucgf]unpment,appurtenances or piping that islte constructed or

(d) A description of all operating proceduttesbe followed teredas part gf ‘_[he ASR system development test.
during the ASR well pilot study This description shall contain _ (d) A description of all operating procedurtesbe followed
detailssuch as, but not limited to, the maximum volumevater ~duringthe ASR system development test. This description shall
to be placed undground, the flow rate and pressure of undecontaindetails such as, but not limited to, the volume of water to
groundinjection, the expected watstorage period, anticipated 0€placed undground,the flow rate and pressure of urgreund

waterretrieval rates, and methods proposed for disposing of #iéection, backflushingschedules, the expected water storage
waterrecovered during the ASR system pilot study period,anticipated water retrieval rates and methods for disposing

(e) A description of all performance and compliance monitoPf water recoyergd during the ASR system develppment te;t.
ing procedures to be followed during the ASR system pilot study (&) A description of all performance and compliance monitor
This description shall include a listing of the sampling location¥!d Procedures to be followed during the ASR system develop
methodsand schedulethat will be used to ensure that the aquifefenttest.
storagerecovery well remaingn compliance with the perfor (f) A description of any monitoring wells proposed to be-con
mancerequirements set forth in s. NR13&8. structedor utilized during the ASR system development test.

(f) Plans and specifications for each monitoring well proposed (5) The department may require modification of plans and
aspart of the ASR system pilot stud minimum of onemonitor  specificationspperating procedures or compliance and monitor
ing well is required as part of the ASR system pilot studiize  ing procedures required under sub. (4) to ensure that compliance
departmenimay require additional monitoringells should the with the performance requirements in s. NR.88 can be deter
proposedASR system encompass multiple or otherwise uniqumined.
geologicformations. The department may also waive the moni (6) Within 180 days aftecompleting an approved ASR sys
toring well requirement if water qualityata from other ASR sys tem development testr prior to recovering any water retrieved
tempilot studies conducted in similar geologmnditions is sub  throughany newly developed aquifer storage recovery well into
mitted as part of the ASR system pilot study request and dsyater distribution system, the municipal water system conduct
determinedo be applicable by the department. ing the test shall submit a final report containing the final results

(5) The department may require modification of plans andf the investigation to the department.
specificationspperating procedures or compliance and monitor (7) The department may deny a request to perform an ASR
ing procedures required in sub. (4) to ensure that compligitite systemdevelopment test if it determines that the test cannot be
the performance requirements in s. NR.88can be determined. conductedn a manner that is protective of human health or the

(6) Within 180 days aftecompleting an approved ASR sys environment. Whenever a request to perform an ASgtem
tem pilot study or prior to recovering any water retrieved througtevelopmentest is denied, the department shall provide the per
anASR well into a water distribution system, a municiwater sonwho submitted the request for an ASR development test with
systemshall submit a final report on the ASR system pilot studywritten explanation of the reasons for denying the request.
to the department. History: CR 02-013: crRegister November 2002 No. 563, 42-1-02.

History: CR 02-013: crRegister November 2002 No. 563, é2-1-02.
NR 811.93 Operating an ASR system. (1) Department

NR 811.92 ASR system development testing. approvalto operate an ASR system shall be obtained prior to
(1) Departmentpproval shall be obtained prior to any A§R  recoveryof anywater retrieved through an aquifer storage recov
temdevelopment testing. ery well into a municipal water system.

(2) Following the completion of an approved ASiystem (2) Only a municipal water system may submit a request to
pilot study each additional ASR well that i® be developed operatean ASR system.
within an ASR system shall be subjectABR system develep  (3) Completionof an ASR pilot study is required before a
menttesting. municipalwater system may submitraquest to operate an ASR

(3) The department may require monitoring wells to beystem.
installedas part of an ASR system development test if it fards (4) Completion of an ASR system development testd
of the following: approvalof the department iequired before any additional aqui

(&) Geologic conditions in the vicinity of the proposed ASRer storage recovery well that was not approaggart of an origi
well are not consistent with the conditions examined during thal request to operate an ASR system is connected to the existing
municipalwater systens ASR system pilot study ASR system.
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(5) A request to operate an ASR system shall be submittedatith the requirements set forth in s. NRL&B is maintained. The
the department in writing and shall contain the following: complianceand monitoring plan shall provide for testing of the

(a) A copy of the final report ahe approved ASR system pilotwaterthat is to be injectedstored and recovered through each
studyand copiesf any approved ASR system development-stu@duiferstorage recoveryell and for the groundwater present in
iesconducted by the municipal water system. any monitoring well that is installed as part of the ASR system.

(b) A final plans and specifications report that descrthes Parametergo be analyzed for each water quality sample col

. . lected,the locations for sample collection and the frequeatcy
componentof the ASR system.The final plans and specifica S ;
tionsreport shall include as built drawings for each aquifer storal %’g& gva:ﬁ‘re dqeuﬂlrtt}r/nZ?]rtnfgllﬁ%?ntoabr%\ﬁg\lxlvegﬁﬁesf?r?zlill gesgitesr
recoverywell andeach monitoring well that was constructed a Y P 9 Y

partof the ASR system pilot study or ASR system developmelitT' Pilot study report or ASR system development study report,
study. The report shall also includgescriptions of pumping he proposed operating plan, the proposed monitoring plan and the

equipmentpiping and other appurtenances that are installed %rt”mﬂgi‘g’iagr ve;g%ﬂ?gmorlﬁgnfggseg?ﬁ gxiggnélyefggicé\gl? e
requiredfor ASR system operation. P ystem. . p y
i . . . _departmentall water quality results obtained from ASR system

(c) A proposed final operatinglan that describes the entirécompjiancemonitoring activities shall be compiled and submitted
ASR cycle and shows hotie ASR system will be integrated infoyq the department on an annual basis and at leatayt5prior to
municipal water system operations. The proposed final operatifg siart of each new ASR cycle.
planshall include details such as, but not limited to, the total vo
umeof water to benjected, rate of injection, pressure of injection
lengthof the water storage period, raferecoverypost-recovery
water treatment techniques necessary to maintadistibution
systemdisinfectant residual, and methods for disposingrof
waterthat cannot be recovered into the water distribution syste

(d) A proposed demand management and water accountabi
planthat describes actions whitihe municipal water system is
currentlyconducting or will be initiating to ensure tigabundwa

ter atrl‘d surface_b\;vater resources are conserved and usdié as g, nnortof a requested modification demonstrates tastitisfae
ciently as possible. . o ~ tion of the department thae proposed modifications will cen
(e) A proposed compliance and monitoring plan that lists alhue to ensure compliance with the standards set forth in s. NR

samplingparameters and provides details on monitoring schegh1.88and any other applicable requirements contained in ch. NR
ules,monitoring locations, sampling methods and quality assug11.

ancetechniques thawill be followed to ensure that compliance History: CR 02-013: crRegister November 2002 No. 563, 42-1-02.

(6) Thedepartment may require modification of any plans and
specificationsoperating plans, demand management\aatér
accountabilityplans or compliance and monitoring plans required
in sub. (5) in anynanner necessary to ensure compliance with the
Rqerformancestandards set forth in s. NR18&8.
.. (7) If requestedthe department may consider and approve the
dification of plans and specifications, operating plans, demand
managemenand water accountability plams compliance and
monitoringplans required in sub. (5) if information submitted in

RegisterFebruary 2008 No. 626
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