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Chapter NR 110

SEWERAGE SYSTEMS

NR 110.01  Applicability. NR 110.16  Screening devices.

NR 110.03 Definitions. NR 110.17  Grit removal facilities.

NR 110.04  Alternative requirements. NR 110.18  Settling tanks.

NR 110.05  Sewer extensions. ) ) NR 110.19  Tickling filters.

NR 110.06  Construction plans for reviewable projects. NR 110.20  Rotating biological contactors.
NR 110.07  Specifications for reviewable projects. NR 110.21  Activated sludge.

NR 110.08  Facilities plans for reviewable projects.
NR 110.09  Sewage treatment facilities projects.
NR 110.10  Sewage collection system projects.

NR 110.22  Physical-chemical treatment.
NR 110.23 Disinfection.

NR 110.11  Sewage lift stations. NR110.24  Lagoons. ) _

NR 110.12  Owner approval requirement. NR 110.25  General conditions required for all land disposal systems.

NR 110.13  Sewer design criteria. NR 110.255 Conditions required for specific types of land disposal systems.
NR 110.14  Sewage lift stations design criteria. NR 110.26  Sludge handling, storage and disposal.

NR 110.15  General requirements for sewage treatment facilities. NR 110.27  Requirements for certified or registered laboratory

History: Chapter NRI10 as it existed on November 30, 1974 was repealed and (6m) “Bedrock” meanshe rocks that underlie soil material or
anew chapter NRID was created fefctive December 1, 1974, where weathered in-place consolidated materiafjdarthan 2
millimetersin size is greater than 50% by volume.

(7) “Bypassor overflow” means the disclge ofwastewater
q%rectly or indirectly to the waters of the state during dry or wet
eatherflow conditions caused by intentional or inadvertent

NR 110.01 Applicability. This chapter is applicable to all
new or modified sewerage systenexcluding only industrial
wastetreatmentacilities. This chapter also applies to sewera
zﬁtgm:gﬂgg'gg Eﬂ%g;igo\;ﬁf‘iiemgg;uf\ggxtb?éci%tgisa iversionof all ora portion of the wastewater flow from a sewer
(b). Stats. : ) gesystem.

Note: The authority to enact these rules is contained in ch. 281, Stats. Pursuan{8) “Bypassor overflow structure” mearthe physical struc
to's. 299.97 Stats., any person who violates this chapter shall forfeit not less thantét@s, hydraulic control mechanisms, and piping which allow a
nor more than $5,000 for each violation. Each day of continued violation is a sepa@iﬁpassor overflow to occur
offense. . S .

History: Cr. RegisterNovember1974, No. 227, &f12-1-74correction was 9) _“Controlled diversion” means the dBCt_W of untreated
made under s. 13.93 (2m) (b) 7., Stats., Registdtay, 2001, No. 545. or partially treated wastewater around the entire sewage treatment

facility, or treatment process#®erein, which is recombined with
NR 110.03 Definitions. For purposes of this chapter:  thetreated dfuent prior to the dfuent sampling location.

(1) “Approved areawide waste treatment managenpdsrn” (10) “Controlled diversion structure’means the physical
meansa plan or element thereof developed pursuant to Sectigtnuctureshydraulic control mechanisms, and piping which allow
208 of the Federal \ater Pollution Control Act Amendments ofa controlled diversion to occur
1972 as amended by the Cleaat@/ Act Amendmeﬂts of 1977 (11) “Cost-effectiveanalysis” means a systematic compari
(33 USC 1251 et seq.) and approved by the stateisfaNsin.  sonof alternative means of meeting state water quality standards,

(2) “Approval” means thevritten approval of the departmenteffluentlimitations or other treatment standards in order to-iden
for any project requiring approval pursuantsta281.41, Stats., tify the alternative which will minimize the total resources costs
ands. NR 108.03. overthe planning period. These resources costs include monetary

(3) “ASCE” means the American society of civil engineeré?OStsand environmental as well as other non—-monetary costs.
Copiesof ASCE publications referenced in this chapter are-avail (12) “Department” means the department of natural
able for inspection athe ofices of the department of naturalresources.
resourcesthe secretary of stagffice and the dice of the rewv (12m) “Design management zone” or “DMZ” means a
sor of statutes. ASCE publications may be obtained ftben 3-dimensionahrea, bounded by a set horizontal distance from the
AmericanSociety of Civil Engineers, 345 East 47th Street, Newpplicationor containment area, as specified able 4, ch. NR
York, N.Y. 10017. 140, and by variable vertical distance which extends from the land

(4) “ASTM” means the American Society foesfing and surfacedownward through all saturated formations.
Materials.Copies of ASTM standards referenced in this chapterNote: The size of the DMZ may be altered by the department based on the criteria
areavailable for inspection at thefioks of the department of nat "S- NR 140.22 (3). y
ural resources, the secretary of statefice and the dfce of the ~ (13) “Dry land access” means a sewagatment facility ser
revisor of statutes. ASTM standards may be obtained from tice road which has a minimum elevation of at least one foot
American Society for Esting and Materials, 1916 Ragéreet, abovethe regional flood elevation.

Philadelphiafenn. 19103. (13e) “High groundwater level” means the higher of either
(5) ”Average design flow” means the anticipated averagme elevationto which the soil is saturated as observed as a free
da||y wastewater dischge to a sewage treatment fac[hty watersurface in an unlined hole or the elevation to which the soil

(6) “AWWA" means the Americanater Works Association. halsbeen seasohnallyrhper|0(rj]|calI)./| satljfrlated as indicated by saoil
Copiesof AWWA standards referenced in this chapter are avaffo'or patter.ns t roug. 9”“ € soil protie. )
able for inspection athe ofices of the department of natural (13t) “Highestanticipated groundwatelevation” means the
resourcesthe secretary of stagffice and the dice of the revi sumof the calculated moundingfeéts of the disposal dischysr
sorof statutes. WWA standards may be obtained from the Amer@ndthe seasonal high groundwater level.
ican Water Works Association, 6666 ¥8tQuincy Arenue, Den (14) “Excessiveinfiltration/inflow” means the quantities of
ver, Colo. 80235. infiltration/inflow which can be economically eliminated fr@am
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seweragesystem by rehabilitation, as determined in a cost- (16) “Infiltration” means water other than wastewater that
effectivenessanalysis that compares the cost of correcting tlemtersa seweragsystem (including sewer service connections)
infiltration/inflow conditions tathe total costs for transportationfrom the groundthrough such sources as defective pipes, pipe

andtreatment of the infiltration/inflow join.ts,.connections, or manholes. Infiltration does not include, and
(14e) “Hydraulic applicationrate” means the average dailyiS distinguished from, inflow
volume of efluent dischaged to a designed acreage of kdued (17) “Inflow” means water other than wastewater that enters

applicationsystem during a calendar month or other period afsewerage system (including sevgervice connections) from
time specified in a WPDES permit. The rate is calculated by-dividourcessuch as roof leaders, cellar drains, yard drains, area drains,
ing the total disch@e volume for the month or period of time byfoundationdrains, drains from springs and swampy areas; man
the acreage of land and by tinember of days in the month orholecovers, cross connections between storm sewers and sanitary
periodof time, usually expressed in units of gallons per acre pggwerscatch basins, cooling towers, storm waters, surfacefrunof
day For overland flow systems, the hydraulic application rate $reetwash waters, odrainage. Inflow does not include, and is
expressed as a flow rate per unit width of slope per day distinguishedrom, infiltration.

(14t) “Hydrogeologist” means person who is a graduate of (18) “Interceptorsewer” means a sewer whose primguy-
anaccredited institution of higheducation and who has suceessPoseis to transport wastewaters from collector sewers to a treat
fully completed 30 semester hours or 45 qudmbers of course ment facility
work in geology At least 6 semester hours or 9 quarter hofirs ~ (18m) “Intermediatesludge storage” means the storage of
the geology course work must be in hydrogeolaggohydrology sludgefor a period of more than 24 hours and no more than 3
or groundwater geologyThis person shall also have acquirednonths.
througheducation and actual fieekperience the ability to direct  (19) “L agoon” meanghose sewage treatment facilities where
the drilling of borings, and the installation and developmet the wastewater or sludge containment structure is constructed pri
wells; describeand classify geology samples and evaluate amgarily of earthen materials.
interpretgeologic and hydrogeologic data in accordance with the (19m) “Long-term sludge storage” means the storage of
requirementsf chs. NR 10 and 206. sludgefor a period exceeding 3 months.

(15) “Industrial user” means: ] ) ~ . (20) “Maximum design flow” meanshe lagest anticipated

I(Ia) Anydnongovernmenttal, HOWGEI%‘?”&E&L user OIha mt*;]nlcﬂecurremwastewater dischge to a sewage treatment facility
pally owned sewerage system which disgearmore than the (21) “Municipality” means any citytown, village, county
equivalentof 25,000 gallons per day (gpd) of sanitary wastes angi isrict, town sanitary district, public inland lake protection

which is identified in the Standard Industrial ClaSSiﬁcatiO’éndrehabilitation district or metropolitan sewage district.

Manual, 1972, United States @fe Managemeriind Budget, as (22) “NEC” means the 1981 National Electrical Code. Copies

decand I teas of October 1, 1978 und f th . X 3 ¢ i
%rlrl]c?vr\]/ineg dr}Vi:ilé%p;:emen orcloberL, underone o %f the National Electrical Code are available for inspection at the

e . I offices of the department of natural resources, the secretary of
B!v!s!on g‘ agr!culture, Forestiyand Fishing state’soffice, and the dice of the revisor of statutes. Copies may
vision B. Mining be obtained forpersonal use from the National Fire Protection

Division D. Manufacturing o _ Association 470 Atlantic Aenue, Boston, Mass. 02210.

Division E. Transportation, Communications, Electric, (23) “Owner” means the state, countpwn, town sanitary
o Gas, and Sanitary Services district, city, village, firm, companyinstitution, association, util

Division I. Services. ity district, school district, metropolitan sewerage districindi

1. In determining the amount oftsets dischage, domestic Vidual owning or operating a sewerage system.
wastes or dischages from sanitary conveniences may be (24) “Peakdesign flow” means the Igest anticipated infre
excluded. guentwastewater dischge to a sewage treatment facility

2. After applying the sanitary waste exclusion in subd. L., dis (25) “Planningarea” means that area under study as part of a
chargesin the above divisions that have a volume exceedirigcilities plan.

25,000gpd or the weight of biochemical oxygen dem&3@D) (26) “Planningperiod” means the period over which sewer
or suspendedolids (SS) equivalent to that weight found in 25,008gesystem alternativeare evaluated for costfettiveness. The
gpd of sanitary waste are considered industrial users. Sanitfdnningperiod begins with the initiation of the operation of the
wastes,for purposes of this calculation of equivalehaye the proposed facilities.

wastegdischaged from residential users. The municipality shall, (27) “Reviewable project’ means any constructirinstak

with the departmere’approval, define the strength of the residenyjon hroject for which department approval is required, pursuant
tial waste disch@es in terms of parameters including biochemiy ¢ 281 41 Stats. including any new sewerage systemaayd
cal oxygen demand (BOD) arsispended solids (SS) per volumgy, 5y ements extensions, or alterations of existisgwerage

of flow as a minimum. Dischgers with a volume exceeding g, hich tth l tity of tor th
25,000gpd or theweight of BOD or SS equivalent to that weigh‘qsgsaﬁgnnsgf ;:nyn;?t/f::ile.c € quality or quantity of fifient or the

foundin 25,000 gpd of sanitanyaste are considered as industrial (28) “Sewagecollection system” means the com itary

USErs. . sewerswithin a sewerage system which are primarily installed to
(b) Any nongovernmental user of a municipally owned sew€faceive wastewaters directly from facilities which convey waste
agesystem which dischges wastewater to the sewerage systefater from individual structures or frorprivate propertyand
which contains toxic pollutants or poisonous solids, liquids, Qfhich include service connection “Y” fittings designed for €on
gasesin suficient quantity either singly or by interactianith  ectionwith those facilities. The facilities which convey waste
otherwastes, to contaminate thiidge of any municipal system,yaterfrom individual structures, from private property to the-pub
or injure or interfere with any sewage treatment process, eong#l sanitary seweror its equivalent, are specifically excluded from
tutesa hazard to humans or animals, creates a public nuisancep@efinition of “sewerage collection system”; except that pump
createsany hazard in or has an adverdeatfon the waters receiv jng units and pressurized linés individual structures or groups

ing any dischage from the treatment works; of structures may be included as part of a “sewage collectien sys
(c) All commercial users of an individual system constructei@m” when such units are cosfezftive and are owned and main
with grant assistance under s. NR 128.07. tainedby the sewerage system owner
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(29) “Sewagetreatment facilities” means seweragestems (b) “Category 1 bypasses and overflows” means those
definedin sub. (30) exclusive of interceptor sewers aadage bypassesnd overflows that occur more frequently or under less
collectionsystems. severecircumstances than category 2 bypasses and overflows

(30) “Seweragesystem” means abtructures, conduits and Within the meaning of pafc).
pipes, by which sewage is collected, treated, and disposed of,(c) “Category 2 bypasses and overflows” means those
exceptplumbing inside and in connection with buildings servediypassesand overflows occurring under abnormal circum

andservice pipes, from building to street main. stances.They may include an inadvertebypass or overflow
(31) “Sewer service area” means that area served or antiégsultingfrom equipmentiamage or temporary power interfup
patedto be served by a sewage collection system. tion; a bypass or overflow necessary to prevent loss of life or

“ " . evereproperty damage; or a bypass or overflow of excessive
tr egr%ee)nlpslell%?%? Zioz;ﬁg;pp%?/gr&?e};?t% ;g(t:ﬁir;;on of sludge at gormdrainage or rundfesulting from a precipitation event hav
) . ’ ing a probable frequency aihce in 5 years or less. For the-pur
(31t) “Short—term sludge storage” means the storagfe posesof determining sewer extension eligibility in the case of
sludgefor a period of no more than 24 hours. combinedsewer systems, the bypass or overflow frequency nec
(32) “Stagingperiod” means the period of time during whictessaryto achieve compliance witthe applicable requirements
reservecapacity will be provided in the sewerage system faferived from an applicable state court-approved stipulation,
future domestic, commercial, and industrial flows. orderor judgment shall be useéd lieu of the 5-year storm fre
(32m) “Water tableobservation well” means any groundwa quencywhen that frequency is less stringent than the 5-year storm
ter monitoring well whose screen intersects the waitichis ~ frequency;and in all other casebe 5-year storm frequency is
installedfor the specific purpose of determiniaigher the eleva used.If there is no state court-approved stipulatimder or judg
tion of the water table or the physical, chemical, biological drentapplicable to a combined sewer system, then the bypass or
radiologicalproperties of groundwater at the watsle, or both. overflow frequency necessary to achieve compliance with all
(33) “WPCF” means the \ater Pollution Control Federation. applicablerequirements of ch. 283, Stats., shall be used in lieu of
Copiesof WPCF publications referenced in this chapter are-av. -EeS—year stornirequency when that frequency is less stringent
able for inspection athe ofices of the department of naturalt’nthe S—year storm frequency; and in all other cases, the 5—year
resourcesthe secretary of stagoffice and the dfce of the revi  Stormirequency is used. When using the S-year storm to define
sor of statutes. WPCF publications may be obtained from t ategory2 bypasses and overflows, other factors besides storm

WaterPollution Control Federatior2626 Pennsylvaniavenue, [redquencyshall be taken into account including local storm pat
N.W., Washington, D.C. 20037. ' terns, snow melt and snow coyseoil types and soil conditions,

(34) “WPDES permit” means the Wconsin pollutant dis andfrost depth.

chargeelimination system permissued by the department under (4) “Dry weather flow” means the total flow in the sewerage
ch. 283, Stats., for the disclggr of pollutants. systemplus the total volume of all bypasses and overflows, which

History: Cr. RegisterNovember1974, No. 227, &€f12-1-74; rand recrRegis occursin the absence of wet weather flow COﬂdItIOI"IS, and

ter, December1978, No. 276, €f1-1-79; cr (20), RegisterAugust, 1981, No. 308, includesinfiltration resulting from seasonal high groundwater

gﬁd?ﬁ)— 2%3rngz'g()s)aL%((zsng)t,on;ﬁgl((%g)),’ ((11§))t("lg8228122%3%222)5gr}3 ggg (e) “Sewer extension” means installation of a sewer or-inter

RegisterFebruary1983, No. 326, &13-1-83; cr (6m), (12m), (13e), (13t), (14e), ceptorsewer or extension thereof to provide additional capacity
(141), (18m), (19m), (31e), (31t) and (32m), am. (19), Regibtevember1990,No. — for new development withithe existing or proposed tributary
?bl)Q;ff'sgt_s_l’_gggiosré‘ﬁg’yry‘szgof)',\,((2)_72-;435”_" (34) wermade under's. 13.93 (2M) - areaof the extension. Alterations arodifications of previously
existingsewerage systems designed to replace inadequate exist
ing structures, or installed becauserafdequate hydraulic sewer
8apacity,which do not extend sanitary sewer service to previously

designrequirements of this chapterifpracticable, the reasonsunservedatreas are not sewer extensions within the meaning of this

thereforshall be fully communicated in writing to tdepartment paragrflph. ) _

prior to the submission of final plans. This communication must (f) “Wet weather flow” means the total flow in the sewerage
setforth alternative requirements for which departneagygroval Systemplus the total volume of all bypasses and overflows, which
is sought and all pertinent facts, data, reports and studies supg@#eursduring periods of precipitation snowmelt, including but

NR 110.04 Alternative requirements. (1) If the owner
of a proposedeviewable project feels that compliance with th

ing the imposition of such alternative requirements. notlimited to rain, sleet, sngwail, melting snowor stream floodl
(2) If the department determines ttampliance with the Ing. . - . .
designrequirements of this chapter would be impracticabipin (9) “WPDES permits” means i&tonsin pollutant dischge

opinion, arein substantial compliance with the requirements 83, Stats., for the dischge of pollutants.
this chapter (3) PERMISSIVEAPPROVALSOF SEWEREXTENSIONAPPLICATIONS.
History: Cr. RegisterNovember1974, No. 227, &f12-1-74. (a) Unless an approval would be contrary to the purpose of this
section, applications for sanitary sewer extensions shall be
NR 110.05 Sewer extensions. (1) Purpose. The pur  approvedf the sewer will be tributary to:
pose of this section is to insure that department approval of 1. A sewerage system which experiences category 1
applicationsfor sanitary sewer extensions are consistent with abgipassesnd overflows and
cal, physicaland biological integrity of its waters to protect publiGompliancewith the monthly average &tient limitations for
health,safeguard fish and aquatic life and scenic ecwlogical pjochemicaloxygen demand (BOD) and total suspended solids
valuesar_ld enhance the domestic, municipal, recreational, indy$ntainedn ch. NR 210 or 214, or with any more stringent water
trial, agricultural and other uses of water quality related efuent limitations required to achieve applicable
(2) DeriNniTIONs. As used in this section: waterquality standardderived from chs. NR 102 to 104, or from
(a) “Bypasses and overflows” means disgearof wastewater any federal water quality standard promulgated pursuant to sec
directly or indirectly to waters of the state duridgy or wet tion 303 of FL. 95-217 for any waters of the state.
weatherflow conditions caused by the intentional or inadvertent (b) In the event that the WPDES permit for a sewage treatment
diversionof all ora portion of the wastewater flow from a sewerplantcurrently dischajing an efluent in accordance with chiR
agesystem. 210, establishes a compliance schedule for achievement of any
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more stringent water quality relatezfluent limitations applica 3. If applicable dfuent limitations are not achieved after the
ble to such treatment plant, compliance with the schedule of coownerof the sewage treatment plant has completed a program to
pliancein the dischage permit will be deemed to be complianceupgradethe sewage treatment plant, or if the owner of the sewage
with the applicable water quality relatedleént limitations. treatmenfplant has not maintained the time schedule established
(c) In determining whether a dischyad efluent is in com undersubd. 2., no future sewer extensions may be approved until
pliance with the monthly average fafent limitations for eitherof the following occur:
biochemicaloxygen demand (BOD) and total suspended solids a. Applicable efluent limitations are achieved in accordance
containedn ch. NR 210 or 214, or with any more stringent watagith sub. (3) or
quality related effuent limitations required to achieve applicable | The ownenof the sewage treatment plant submits a new or
waterquality standards the following procedure shall apply:  modified program meeting the requirements of subd. 2., and fail
1. Compliance shall be determined by fstefiew of the pre  ure to complete the work adequately was due to an event over
vious 12 months of dischge monitoring data. If 12 months of which that owner hadittle or no control. For the purposes of this
dataare not availablethe review shall be based on the data thgection,the failure to receive federal or state construction grants
areavailable. may not be considered to be an event over which the owner had

2. More than a total of 3 months of violations of the monthlljttle or no control.
averagdimitations for either BOD or suspended solids or both in (b) A sewerage system in whiemy category 1 bypasses or
the previous 12 months (or the equivalestio for the number of overflowsoccur during dry weather flow conditions.
monthsof data available) shall cause denial, subject to the fellow 1~ Appjications for sewer extensions otherwise prohibited by
ing additional considerations: this paragraph may be approved if the owners of the sewerage sys

a. Recognition of the inherent inaccuracy of the BOD and sugmsto which thesewer extensions are tributaand from which
pendedsolids tests shall be given by multiplying the monthlany category 1 by—passes or overflows occur during dry weather
averageeffluent limitations as specified in the permit bjeator flow conditions, submit tthe department acceptable dry weather
of 1.3 for BOD and 1.2 for suspended solids for purposes of desw correction programs to assure provisafrthe appropriate
mining whether monthly averageflefent results are in com effluentquality, with no category 1 bypasses or overflows, during
pliance. dry weatherflow conditions, by July 1, 1983. Each program shall

b. The department may grant approval if it determines théicludea time schedule farompletion of the necessary construc
dueto a demonstrable action by the permittee, the plartvéers tion or upgrading. Each program shall also include proof of finan
in compliance for 4 or more consecutive months, thus demensteigl ability and commitment tcomplete the program in accerd
ing a trend toward better operation. ancewith the time schedule.

c. The department may grant approval in those instances 2. No future sewer extensions tributary to a sewerage system
where noncompliance withthe efluent limitations has been from which categoryl bypasses or overflows continue during dry
causedoy algae growth in a treatment facility utilizing lagoons ageatherflow conditionsshall be approved after the owners have
the principal treatment device. completedapprovedprograms established under subd. 1. or when

d. The department may grant approval if it determines thi%}€ OWners have not maintained the tisohedules for completion
noncompliancewith the efluent limitations has been causeg © those approved programs, until either of the following occur:
operatingdifficulties associated with plant startup for those-sew a. The owners of the sewerage systems from which any cate
agetreatmenftacilities which have recently been constructed dgory 1 bypasses or overflows occur during dry weather oy
undergone major modification or expansion. Theeriod ditions correct those bypasses or overflows, or
describedas plant startumay be no longer than 12 consecutive b, The owners of the sewerage systems from which any cate
months. gory 1 bypasses or overflows occur during dry weather flow con

(4) DENIAL OF SEWEREXTENSION APPLICATIONS. Applications ditions, submit new omodified programs meeting the require
for sanitary sewer extensions shall be denied if the sewer will fnentsof subd. 1., and failure to complete therk adequately was
tributary to: dueto an event over which the owners littte or no control. For

(a) A sewage treatment plant which discjear an dfuent not the purposes of this section, the failucereceive federal or state
in compliance with the monthly averagdleént limitations for constructiongrants may not be considered to be an event over
biochemicaloxygen demand (BOD) and total suspended solid¢hich the owners had little or no control.
containedn ch. NR 210 or 214, or with any more stringent water (C) A sewerage system in which any category 1 bypasses or
quality related dfuent limitations required to achieve applicableoverflowsoccur during wet weather flow conditions.
water quality standards derived from chs. NR 102 to 104 or from 1. Applications for sewer extensions otherwise prohibited by
any federalwater quality standard promulgated pursuant to 3Bis paragraph may be approved if the owners of the sewerage sys
USC 1313 for any waters of the state. temsto which thesewer extensions are tributary and from which

1. In the event thahe WPDES permit for a sewage treatmerany category 1 bypasses or overflows occur during wet weather
plantcurrently dischaging an efluent in accordance with cNR  flow conditions submit to the department acceptable wet weather
210, establishes a compliance schedule for achievement of dloyv correction programs to assure provisa@frthe appropriate
more stringent water quality relateffluent limitations applica effluentquality, with no category 1 bypasses or overflows, during
ble to such treatment plant, compliance with the schedule of cowet weather flow conditions by July 1, 1983ach program shall
pliancein the dischage permit shall be deemed to be compliandacludea time schedule fawompletion of the necessary construc
with the applicable water quality relatedleént limitations. tion or upgrading. Each program shall also include proof of finan

2. Applications for sewer extensions otherwise prohibited il ability and commitment toomplete the program in accerd
this paragraph may be approved if thener of the sewage treat @ncewith the time schedule.
mentplant to which the sewer extensions are tributgupmits to 2. In the event the owner afsewerage system within which
the department an acceptable program to assure provision of tagegoryl bypassesr overflows occur during wet weather flow
appropriateeflluent quality by July 1, 1983. The program shallconditionssubmits a program for correction which includeisre
includea time schedule fawompletion of the necessary construcscheduleextending beyond July 1, 1983, the natural resources
tion or upgrading. It shall also include proof of finanaaillity —boardshall review the owné&s programand the recommendations
andcommitment to complete thgrogram in accordance with theof department stéfconcerning it. Thenatural resources board
time schedule. shallthen either approve or disapprove the owsprogram. Any
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approvals granted under this paragraph may not have time schregttionsmade to the sewer system in accordance with a pre
ulesthat extend beyond July 1, 1986. scribedschedule.

3. No future sewer extensions tributary to a sewerage system(7) ENFORCEMENTRESPONSIBILITIES. Category 2 bypassesd
from which category 1 bypassesoverflows continue during wet overflows,which result in violationef WPDES permits or court
weatherflow conditionsshall be approved after the owners haverdersand judgments, may still resultémforcement action, not
completedapproved programs established under subd. 1. or 2. wothstandinga favorable determination regarding future sewer
when the owners have not maintained the time schedules foftensionsThe 5-year storm frequency does not represent a crite
completionof those approved programs, until either of the followrion for determining compliance withfefent limitations.

ing occur: History: Cr. RegisterNovember1974, No. 227, &f12-1-74; emay. . and recr
. eff. 5-24-76; rand recrRegister Septemberl976, No249, ef. 10-1-76; am. (3)
a. The ownersf the sewerage systems from which any -cat@) and (4) (b), Registerpril, 1980, No. 292, éf5-1-80; am. RegisteAugust,

gory 1 bypasses or overflows occur dunmetweather flow con  1981,No. 308, ¢ 9-1-81; am. (4),.(7), renum. (8) tde (7), Registedune, 1982,
ditions correct those bypasses and overflows, or 1553, N0. 333, f 10-1-B3corrections n (2 (0) 1l (6) wes made under 5.

b. The owners of the sewerage systems from which any cat@93(2m) (b) 7., Stats., RegisteiMay, 2001, No. 545.
gory 1 bypasses or overflows occur during wet weather flow con i i .
ditions submit new omodified programs meeting the require NR 110.06  Construction plans for reviewable  proj -
ments of subd. 1. or 2., and failure to complete the worRCtS: (1) All construction plans for reviewable projects sub
adequatelyvas due to an event over which the owners had littfBittédo the department shall be in conformance with ch. NR 108,
or no control. For the purposes of this section, the failure to recef/édshallbear a suitable fitle block which includes the name of the
federalor state construction grants may not be considered to beP4f/1€r.the scale and the daftne north point shall be shown on
eventover which the owners had little or no control. eachplan. All plans shall be clear and legible. Blueprints will not

(5) ExcepTions. Sewer extensions otherwise prohibited bi;acgegtgd.dg?sn?atum used shall be indicated and shall be related

sub.(4) may be granted by the department upon the determination . . . .
of arsy)of thye follgowing: 4 P P (2) Detailedconstruction plans shall contain appropriate plan

views, elevations, necessary sections and supplemental views

i h(a) Tthat t(.:torg.struﬁiorjl.(t)f the ZUb(tji.V ilsi(?n, tck?nzjmercial GStal&‘hichtogether with the specifications proviaknecessary infer
Ishment,institutional faciiity or industrial plant had Commenceqy, i for construction of the project. Manufacturedsawings
prior to May 24, 1976, as evidenced by the issuance of a bU|Id|§\rga” not be accepted

permit (3) All construction plans shall be in conformance with an
(b) That the area to be served was develgpied to May 24, - 5556y edfacilities plan as required in s. NRQ.OS (1).

1976and that the sewer extensiaill eliminate use of existing 4 If th omf d oroi .
privatesewage systems which pose a threat to the public health of4) If the constructionf a proposed project requires, or may
safety,providedthat connections to the sewer are allowed only f&fduire.any permit under s. 30.12, 30.19, 30.195, or 30.20, Stats.,
the existing development: applicationfor the necessary permits shall be made talépart
. . o mentat the same timihe project plans and specifications are sub
(c) That the sewers to be installed will result inélimination _mitted for review Failure to apply for the necessary perrshiall

of existing category 1 bypasses or overflows which occur d“”?@ cause for denial or rejection of the plans and specifications.
dry weatherflow conditions or will result in the abandonment of " yote: Applicable state and local codes, including those ofiépartment of indus

anexisting inadequate sewage treatment plant; try, labor and human relations, the public service commission and the department of

. . I . Ithand social services, should be consulted for other requirements.
(d) .That th.e proposed extension is a mOdIflcatIO[’l .Of a sevvklf istory: Cr. RegisterNovember1974, No. 227, &€f12-1-74; rand recrRegis
extensiorpreviously approved by ttiepartment, providing that ter, December1978, No. 276, &f1-1-79; cr (4), RegisterFebruary1983, No. 326,
the maodification results in no increase in the anticipated waste d#§. 3-1-83.

chargeto the sewer system;

(e) That the facilities to be served are intengeoharily to pre NR 110.07 Specifications for reviewable = projects.

: : o . : (1) Completetechnical specifications for all reviewable projects
z:g::ducatlonal, humanitarian, aharitable community ser shallaccompany the construction plans. Where feasible the speci
’ fications shall contain provisions for maintaining the same degree

(f) That the program, time schedule, and the commitmentdp\yastewater treatment during construction as that which existed
proceedare established in a court-approved stipulation, poder prior to the start of construction.

judgment. ) (2) The specifications accompanying the detailed construc
(9) That the owner of the sewage treatment gtamthich the  tion drawing shall include, wherever applicable:

:E\ggp()er)i(gtage?filzgr:tsqttrjigllijttyag; ﬁzggﬁﬁggmpslitf E’Xf())rb;)gousclhieve (a) All construction information not shown on the plans;
1983due to an evertdver which the plant owner has little or no I(b) The cotr_nplete requirements for all mechanical and electri
control,and theplant owner has submitted a request for a WPDES! €quipment, _ o _ _
permitmodification whichis acceptable to the department.be (c) The type and operating characteristics of all equipment;
eligible for this exception, the plant owner must submit a program (d) The laboratory fixtures and equipment;
acceptableo the department to achieve, bgcember 31, 1985,  (e) The construction materials to be used,;

apprt%priate é"tJem qt‘rJ]a"% without expgriencifrllg catgl%ory 1dry () The identification of the chemicals to be used; and
weatheror wet weather bypasses and overflows. The program . : . . .

shall include a time schedule for completion of necessary Co&e(gt)degi]enIrs]tsetmjca?r%gs for testing materials and equipment to
structionor upgrading. It shall also include proof of financial -abil gn stan ) ,
ity and commitment to completise program in accordance with, (3) Specificationsreproduced from manufacturers’ data and
the time schedule. Sanitary sewer extensioray be approved Pearingthe manufacturers’ labels will not be accepted.
underthis subsection as long as the plant owner remains in cqgﬁggggmb%f;l%%%'sﬁ?gf“gygmé?‘;f_lf’_%_N°- 227, €i12-1-74; rand recrRegis

ap

pliancewith all elements of the accepted program. This paragr
doesnot applyto municipalities subject to a court order whichrreg  NR 110.08 Facilities plans for reviewable projects.
ulatessewer extension approvals. (1) AppLicaBILITY. A facilities plan shall be prepared feach

(6) ConNECTION RESTRICTIONS. As a condition of any reviewableproject submitted to the department fapproval.
approvalgranted under sub. (4) or (5), thepartment may require Facilities plans for sewage treatment facilitios new sewage
thanan applicanfor a sewer extension restrict the number of corrollection systems shall be submitted to and approved by the
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department prior to submittal of the construction plans and-speszated in an approved areawide water quality management plan;
fications. The department may accepbnstruction plans and and
specificationgfor review prior to facilities plan approval provided 6. An agreement is signed by all involved municipalities
thatall substantive issues of the facilities plan review have begiich provides for a specified date of abandonment and cennec
resolved. tion. This intermunicipal agreement may be reviewed and
(2) ConTenT. The facilities plan for municipally owneskw  approvedby the department prior to facilities plan approval. The
age treatment facilities, sewage collection systems, and interc@fPDES permits may contain schedules for facilities abandon
torsshall contain all of the information required by s. NR.09 mentand connection.
(1) through (6), 10.10 (1) and (2), or1D.11 (1), whichever are  (c) Treatment facilities serving isolated nesidential devel
applicable.The following facilities planningequirements do not opment. Nonresidential development includes things sash
apply to nonmunicipally owned facilities: s. NR@.09 (1) (b)3., parksand recreational facilities, airports, highway orierten
5.and 8., and (2) (b) to (e) and () to (m). The level of detall recesercial facilities and institutions such as hospitals, nursing
sary to fuffill the requirements of this subsection may varyiomesprisons and schools. Proposals for new treatfaeilities
dependingon the size and complexity of the project. to serve nonresidential development may not be approwieds:
(3) WISCONSINENVIRONMENTAL POLICY ACT REVIEW. (&) Facil 1. Joint treatment with other wastewater treatment systems is
ities plans, other than those excluded in s. 150.03 (2) (d) 17., 19it8 feasible;
Stats. shall be screened lilge department to determine whether 2 The proposed facilities are designed to treat only wastes
it is required to prepare an environmental impact statementgéheratedy the proposed nonresidential development; and
accordancavith ch. NR 150, 1978 Stats. 3. The WPDES permit limits service to the proposedresi
(b) For a proposal which a federal agency and the departmgghtial development.
dfterﬂs'gei% bf£8m§“°r anth||(I:]n|f|c|ant action, the requirements () Treatment facilities to serve neesidential development.
ors. 150.20, tats., shall apply Proposaldor new treatment facilities intended to serve new resi
(4) CONFORMANCE WITH APPROVED AREAWIDE WASTE TREAT- _dentialdevelopment such as facilities for residential subdivisions,
MENT MANAGEMENT PLANS. All approvable sewerage system facil mobile home parksand condominium developments may be
ity plans musbe in conformance with approved areawide wastgenied.
treatmentmanagement plans unless the department determinegqg) variances. Variances to this general prohibition may be
thatsuch plans conflict with thdepartmens responsibilities to granted:
protect,maintain, and improve thguality and management of the
watersof the state, ground and surface, public and privatieln me }
absenceof an approved areawideaste treatment management & The_general pupllc interest;
plan,no determination of such conformance is required. b. Environmental impacts;
(5) APPROVALOF NEW SEWAGETREATMENT FACILITIES. It is the c. Socioeconomic impacts; and
policy of the department to restrict the construction of new sewage d. The impact on orderly development and provision of gen
treatmentacilities in orderto preserve and protect the quality okral governmental services within the service area; and
the watersof the state. The department may deny requests for 2 only after a finding that all of the following criteria are met:
approvalof new sewage treatment facilities unléssy meetthe 5 e hroposal isonsistent with the departmentesponsi
following criteria: o o bility to protect, maintain and improve the quality and manage
(@) Treatment facilities to servexisting esidential develop mentof the waters of the state:
ment. Proposals fonew treatment facilities to serve existingesi  p he proposed facilities will be municipally owned, oper
dentialdevelopment may not be approved unless: ~ atedand maintained:
1. They are necessary to solve a documemteksevere exist c. The proposed facilities will be more costfattive in

ing water quality (groundwater or surface watrpublic health  5.corgancevith s. NR 10.09 (1) (a) than other treatment and dis
problemrelated to inadequate existing residential sewage d argealternatives; and

posal; or, are needed to replace an existing treatment facility d .
R ; ; e " . All other federal, state and local approvals and permits
whichis not in compliance with its WPDES permit; havebeen obtained.

an ngimiy SrRe ;{]g (():g sétl—)fe(f;t)l'v:nﬂternatlve solution iaccord (dm) Treatment facilities to serve existing mobile home parks
: T ' . and condominium developmentroposals for newreatment
3. They are municipally owned, operated and maintainedfacijities to serve existing residentiglevelopments at mobile
(b) Interim treatment facilities.An interim treatmentacility home parks and condominium developmentsay not be
is one which would serve areas which are within the future sevegsgprovedunless:
service area of another existing facility as delineated in an 1. The conditions of pa¢a) are met; or

approvedareawide water quality management plan as provided , 4 ¢onditions of pata) 1. and 2. are met and the owner
for in ch. NR 121. Proposals for new interim treatment fac"'t'easubmitsthe following:

may n rov nless: - .

ayl o_lt_hbe approved unless | d . a. Adequate proof that didient funds to operate, maintain
. 1. They are necessary to solve a documemtesevere exist 5, qapandon the facilifyif necessarywill be available for the life
ing water quality (groundwater or surface watarpublic health ¢ iq facility:

problemrelated to inadequate existing residential sewage dis b. Documentation showing that the new treatment facilities

posal; or, are needed to replace an existing treatment facili[;% being or d replacement of a failin tic tank/soil
which is not in compliance with its WPDES permit; € being proposed as a replaceément ol a failing Septic tank/so
> Th th ekt It ti lution i d absorptionsystem which has been in use for at least 10 years; and

- €y are e cos Ivé alternative solution laccor c. Proof of the inability to form a town sanitary district or

ancewith s. NR 10'09 _(1) @), . otherappropriate municipal entity to oversee the facility

3. They are mun|C|paI.Iy owned, qperatgd and malntalned, (e) Conformance with aawidewater quality management

4. The sewage collection system is desigs@that it can be pjans. In addition to the requirements of pars. (a) through (dg), the
easilyconnected to the regional system in the future; newsewage treatment facilities shall also be in conformance with

5. The sewer service area of the proposed system lies entisaly approved areawide water quality management plan. These
within the planned service area of the regional system as defplansmay be consistent with the criteria in pars. (a) through (dg).

1. Only after the department has considered:

RegisterJune 2002 No. 558


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

File inserted into Admin. Code 7-1-2002. May not be current beginning 1 month after insert date. For current adm. code see:

http://docs.legis.wisconsin.gov/code/admin_code
79 DEPARTMENT OF NATURAL RESOURCES NR 110.09

Theseplans as approved by the department alsy contain adéli 6. An identification of efluent dischage limitations includ
tional criteria necessary to address regional or local considerg water quality related #fient limitations, and where a Mton-
ations. sin Pollution Dischage Elimination System (WPDES) permit has

(6) CosTEFFECTIVENESS. A cost—efectiveness analysihall beenissued, a copy of the permit for the proposed sewerage sys
be performed as part of the evaluation of alternatives in each faé@m-
ities plan. The cost—édctivenessanalysis shall be prepared in 7. Required comments or approvals of relevant siates-
accordancevith s. NR 1.0.09 (2). Except as provided for ifN\R  state,regional, and local agencies.
110.09(2) (j) 4. c., the most cost-fettive alternative shall be 8. Anestimateof the anticipated cost to the average user of

selectedfor implementation. the system. This cost shall hwesented at the public hearing
History: Cr. RegisterNovember1974, No. 227, €f12-1-74; rand recrRegis r ir nder (4.

ter, December1978, No. 276eff. 1-1-79; cr (5), RegisterAugust, 1981, No. 308, equ edu _de sub ( ) . i i

eff. 9-1-81; am. (1) and (2),.6), RegisterFebruary1983,No. 326. ef. 3-1-83; 9. A brief summary of theublic hearing required under sub.

cr. (5) (dm), RegisteNovember1990, No419, ef. 12-1-90; correction in (5) made (4) or anyother public meeting or hearing held during the plan
unders. 13.93 (2m) (b) 1. and 7., Stats., RegisSeptemberl995, No. 477. E1i|)19 pI‘OCyESS incﬁuding a sumgmary of thegviews exprgssedJ.p

10. A brief statementlemonstrating that the authorities who
will be implementing the plan have thecessary legal, financial,
i ﬁtjitu_tional,and_managerial resources available to insure the con
studieswhich directlyrelate to the construction of the propose ction,operation, and maintenance of the proposed treatment

facilities. Facilities planning shall demonstrate the need for t orks. . . - .
proposedacilities. Through a systematic evaluationfedsible 11. A description of potential opportunities for recreation,
alternativesfacilities planning shall also demonstrate that th@Penspace, and access to bodies of water analyzed in planning the
selectedalternative is the most costfettive means of meeting Proposedsewerage systemnd the recommended actions. The
establishecfiluent limitations and water quality standards. ThECility plan shall also describe measures taken to coordiritte
most cost—efective alternative is that which will result in thef€deral, state and local recreational programs and with recre
minimum total resources costs over the planning period. The méﬁlonalelements of applicable approved areawide waste treatment
ning period of the facilities plan shalle 20 years. The total Managemenplans.

resourcesosts include monetary costs, environmental and social (2) CONTENTOFTHE COST-EFFECTIVENESSINALYSIS. Thecost-
considerationsand other nonmonetary factofe interest (dis effectivenessnalysis shall include:

count) rate to be used in calculating present worth shall be (a) The relationship dhe size and capacity of alternative-sys
obtainedfrom the department when beginning facilities planningemsto the needs to be served, including reserve capacity;

NR 110.09 Sewage treatment facilities projects.
(1) FACILITIES PLANS FOR SEWAGE TREATMENT FACILITIES PRO}
ecTs. (a) Facilities plans consist of those necessary plans

(b) Facilities planning shall include the followiigformation (b) An evaluatiorof alternative flow and waste reduction mea
in such detail as the department deems approfoiatiee specific  sures,jincluding non-structural methods;
project: (c) An evaluation of improved ffient quality attainable by

1. A description of the sewerage system for which construgpgradingthe operation and maintenance anficéfncy of exist
tion drawings and specifications are to be prepared. This desciig facilities asan alternative or supplement to construction of
tion shall include preliminary engineering datast estimates for newfacilities;
designand construction of the sewerage systant a schedule  (d) An evaluation ofhe capability of each alternative to meet
for completion of design and construction. The prelimirengi  secondaryreatment standards or applicable water quality related
neeringdata shall include, to the extent appropriate, informatiasffluent limitations. The sewerage system design must be based
suchas a schematic flow diagram, unit processes, design dagnachievement of not less than secondary treatment standards
regardingdetention times, flowates, sizing of units, and so forth.asdefined by ch. NR 210;
This is commonly referred to as the Unit Equipment and Design (e) An identification of and provision for applying technolo
Report. giesincluded undeeach of the following waste treatment man

2. A description of the selected complete sewerage systemagémentechniques:

which the proposed facilities yvill be a part using maps, diagrams 1 Biological or physical-chemical treatment and disghar
andplans as appropriate. This description shall include: to receiving waters;

a. The delineation of a sewer service dimathe complete 2. Systememploying the reuse of wastewater and recycling
seweragesystem based om 20-year population projection andof pollutants;

densﬂyassumptpns; ) ] ] o 3. Land application techniques;

b. A description of the collection system including existing 4 Systems including revenue generating applications; and
andproposed .tru.nk Sewers gnql Interceptors; 5. On-site and non—conventional systems.

c. A description of the existing aqmoposed sewerage treat (f) All construction of publicly—owned sewerage systeme

ment system includingultimate disposal of wastewater and_. : 79

sludge: privately owned domestic sewerage systems digghgrto sufr

’ . L ... facewaters shall be based upon application of secondary treat
d. A planning area maghowing individual systems, if indi et as a minimumihere application of secondary treatment

vidual systems are to be a pafthe cost-ééctive solution pre \yoy|d not provide for attainment of water quality standards,the

posedfor state or ER funding. o _ facilities plan shall provide for attaining the applicabtandards
3. Infiltration/inflow documentation in accordance withbs. by designing to meet appropriate water quality relaffident
(5) and (6). limitations. Sewerage systems discgiaig to the ground water

4. A cost—efectiveness analysis of alternatives for the seweghall comply with the applicable disctyg requirements of ch.
agesystem prepared in accordance with sub. (2). The most codfR 206. The alternative of treating combined sewesrflows
effective alternatives shall be selectédr implementation in shallalso be considered.
accordancevith s. NR 1.0.08 (6). (9) An evaluation to determine the cosfeefive means of dis

5. For facilities plans for state funded projects, parallel coBpsingof treated dfuent.
estimateshall be provided for the facilities necessary to transport (h) An evaluation of the most costfedtive means of treating,
and/ortreat the fundable capacis well as a cossstimate for the handling,and disposing of sludge. This evaluation shall include
total proposed sewerage system. ata minimum the following items:
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1. A description of the current sludge treatment, handling and 2m. Estimation methods. The estimatiohexisting and
disposaloperations including a discussion of current quantitidature ADBF from combined residentiadommercial, and institu
beingproduced, a description of current sludge qualityuding tional sourcesshall be based upon one of the following methods:

asludge analysis, a description of any problems associated with 5. Existing ADBF shall be estimatéxsed upon a fully doeu
the existing operations, and a description of industrial contribshentedanalysis of water use records adjusted for consumption

tionsthat may &ect the quantity and quality of sludge; and losses or on records of wastewater flows for extended dry
2. An analysis of the anticipated quantity and qualityhef periodsless estimated dry weather infiltratidfuture flows for
sludgefrom the proposed facility; the sewerage system design shall be estimayadktermining the

3. A brief description of alternatiechnologiesapplicable €xisting per capita flows, subtracting amyojected per capita
to the proposed facility improvements, st thickening, stabi Waterconservation flow reduction and multiplyitigjs figure by

lization, dewatering,storage, transportation, and ultimate- disthe future projected population to lserved. Seasonal population
posal; canbe convertedo equivalent full-time residents using the-fol

4. A cost—efectiveness analysis of the feasible alternativégwIng multipliers:

including an assessment of the environmental impacts as speci Day~use visitor (0.1-0.2).
fied in sub. (3); Seasonal visitor (0.5-0.8).

5. An evaluation of the storage requirements either at the sew The preferred method shall be used wherever water supply
age treatment facility or at arfsife location. Theevaluatiorshall records or wastewater flow data exist. Allowances for future
includean estimate of the maximum period of time necessaryit@reases of per capita flow over time will not be approved.
storesludge, and a description of the location, accessitsiitls, b. Where water supply andastewater flow data are lacking,
necessaryocal permits, depth to groundwatestance to resi  gyistingand future ADBF shall be estimated by multiplying a gal
dentialhomes, type of facilittopography andny other appropri |0 per capita per day (gped) allowance not exceeding those in the
ateinformation. The storage recommendations shall comply W'f%llowing table by the estimated total of the existing and future
s.NR 110.26 (10). residentpopulations to be served. The tabulated ADBF allow

6. An estimate of thamount of land required for each alternaancesinclude estimates for commercial and institutional sources
tive shall be made. Land requirements for landfilling of sludgss well as residential sources. The department may approve
shall be based upon accepted landfill design practidepart exceptiongto the tabulated allowances whereggacommercial
mentapproval in accordance with chs. NR 500 to 520, is requiraddinstitutional flows (more than 25% of total estimated ADBF)
for construction of sludge landfills and prior to disposal of sludgge documented.
atan existing licensed landfill.

7. A discussiorof the procedures and timing for abandon Gallons per
ment of the existing sludgéacilities, if appropriate. This shall capita per day
include,but not be limited to, the types of sludge wastes to be dis Description (gpcd)
posedof during abandonment, ultimate disposal location; poSNon-SMSA cities and towns with
sible construction schedulingguantity of wastes, quality of projected total 10-yr population
wastesand anyspecial problems associated with the disposal of of50000rless............... 60-70

thesSewastes; and q ibing th | dol di . Othercitiesandtowns............ 65-80
.+ A summary describing the selected plan and its anticipated 3. Industrial flows. a. The sewerage system total design flow

environmentaimpacts.Those actions necessary for implement acitymay include allowances for industrial flows. The alo
ing and operating the sludge management plan shall be preserf{@gacitymay inclu W naustrial Hows. 7T W
Acesmay include capacity needéat industrial flows which the

This shall includeput not be limited to, the estimated sludge {reatlg oy
mentanddisposal costs, operator time, discussion of applica gﬁlstlngsewerage system presently serves. Howélveseflows

federalandstate laws, necessary local permits, public participg 21 b€ carefully reviewed and means of reducing them shall be
8gn3|dered.CapaC|ty needs for existing flows from industrial

tion programs, training of operators and any other actions nec ersand for future flows from all industriéstending to increase
saryto provide foran environmentally sound sludge managemeﬁfeirﬂows or relocate in the area must be documented.

program. : L )
; ; b. While many uncertainties accompany forecasting future
() An adequate assessment of the expected enV'ronme'ntalustrialflows, there is still a need to allow for some unforesee

impactsof the alternatives (including sites) in accordance wit . ; . ;
sub.(3). This assessment shall beimtegral part of the analysis Eblefuture industrial growth. Thuslesign capacity of the treat

of alternatives for cost—fefctiveness. The assessment shall aﬁjentworks may include (in addition to the existing industrial

; : : : . ws and future documented industrial flows) a nomiital
revisedas necessary to include information developed during s : " . :
sequenproject steps. lowancefor future nonidentifiable industries or for unplanned

_ ) . ) ) industrial expansions, provided that areawide waste treatment

_ () An analysis of the most costfedtive design staging and managemenplans, land-use plans and zonjrgvide for such
sizing. The stagingndsizing of treatment works shall be baseghqustrialgrowth. This additional allowance for futuweplanned
uponthe following: industrialflow shall not normally exceed 5% (or 10% for towns

1. Population projectionsPopulation projections for facili with less than 10,000 population) thie total design flow of the

ties planning shall be in conformance with those contained ireatmentworks exclusive of the allowance or 25% of the total
applicableapproved areawide waste treatment management plamdustrial flow (existing plus documented future), whichever is
andrules adopted pursuant to ss. 16.96 and 281.57 (4) (b), Stgteater.

If such projections are not available, the engineer phajéct 4. Staging of sewage treatment facilitieBor municipally
future pOpUlatlon grOWth based on trends in the recent paS'[. ownedprojects the design Capacity of nemgraded or expanded

2. Wastewater flow estimatedn determining total average sewagetreatment facilities shall not exceed that necessary for
daily flow for the design ofewerage systems, the flows to be-corwastewateflows projected during the initistaging period. Pri
sideredinclude the average daily base flows (ADBF) expectedhtely owned domestiovaste treatment facilities shall provide
from residential sources, commercial sources, institutiondésigncapacity for estimated flon&0 years from the estimated
sourcesand industries the system will serve plus allowances foime of start—up of the facilities unless the costeetiveness stag
future industries and nonexcessive infiltration/inflow ing analysis is done to justify a lesser design staging period. The
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stagingperiod for municipally owneevaste treatment facilities presentworth or average annual cost) staging period shall be
shallbe determined by either of the following methods: selected.

a. The owner shall analyze at least 3 alternative staging peri b. The staging period shall nekceed the period which is
0ds(10 years, 15 years and 20 years) and the least costhiofak., appropriateaccording to the following table.

Staging Periods for Teatment Facilities

Flow Growth Factors (20 yrs) Maximum Initial Staging Period
1. Design flow less than 1.3 times initial flow 20 years
2. Design flow 1.3 to 1.8 times initial flow 15 years
3. Design flow greater than 1.8 times initial flow 10 years

¢. A municipality may stage the constructioha treatment andthe public well is sdicient to protect the public health and
plantfor a shorter period than the maximum allowed under thipiality of the public water supply

subdivision.A shorter staging period might be based upov (q) Soil boring logs if theselected treatment alternative
ronmentalfactors (secondary impacts, compliance with othgfcludeslagoons or land disposal offleent. The borings shall
environmentallaws, enegy conservation, water supply), ansypply accurate information about thsoil conditions, and

objectiveconcerning planned modular construction, the utilizgyroundwaterand bedrock elevations at the proposed treatment
tion of temporary treatment plants, or attainment of consistengigiiity site.

with locally adopted plans including comprehensive and capital

; : ; : Any facility plan which recommends the abandonment of
improvementplans. Howeverthe staging period may in no case 0

beFI)ess than 1{)0 years bec:use of agso%igteqbenatti)és and the awastewater treatment, sludgeseptage storage lagoon, or land
time necessary to pla{n and construct later stages disposalsystem shall include an abandonment plan. An abandon

. ) mentplan outlining the proposed method of abandonment of the
(k) An evaluation of the costs, cost-savings, arieces of tacijity shall be submitted as part of the facility plan todbpart
flow reduction measures unless the existing average daily basghifor approval. This abandonment plan shall providettier
flow from the area is leshan 70 gpcd, or the current populationemgyaland proper recycling, treatment or disposal of any-accu
of the municipality is under 5,000, or theea is exempted by the yjatedsolid mattersolid or liquid wastes or wastesdambina
departmenfor having an géctive existing flow reduction pro +jon with soil. All recycling, treatmeraind disposal shall be con
gram.A flow reduction program shall be adopted by municipaliy,ctedso as to protect public health and the environment. Unless
ties which shall include those measures determined to be cgf{erwisedirected by the department, all abandonment plans for
effective. o . . wastewatetreatment, sludge or septage stortag@ons, or high
(L) An analysis of innovative and alternative treatment preateland disposal systems shall comply with ch. NR 72Gils
cesseand techniques that reclaim and reuse wateductively  that have been contaminated by the contents of the lagoon or sys
recyclewastewater constituents, eliminate the disgphaf polld  tem. The abandonment plan shall address relandscaping-neces
tantsor recover engly. Where certain categories of alternativearyto prevent accumulation of standing water or riianéishall
technologiesnay not be generally applicable because of prevairovidefor completion of the relandscaping withiry@ars of the
ing climatic or geological conditions, a detailed analysis of theggite on whichthe structure was last used as it was originally
categoriesof alternative technologies is not required. Howevehtended.The department shall require groundwater monitoring
thereason for such a rejection must be fully substantiated in &g a minimum of one year at a quarterly frequency after the-aban
facilities plan. donmentof facilities which have an existing groundwater moni
(m) An analysis of the primary empr requirements (opera toring system. Groundwater monitorirgay be required on a
tional enegy inputs) for each system considered. The alternativase-by-caséasis for facilitieswhich do not have existing
selectedshall propose adoption of measures to reducggnen  groundwatermonitoring systemsThe monitoring data shall be
sumption or to increase recovery as long as such measures arerevwedafter 1 year and the departmshall determine whether
effective. groundwatemonitoring should be continued or not. Any ground
(n) Aflood analysis for the selected treatment facility site if tHéater monitoring wells which are no longer necessary shall be
siteis in, orsuspected to be in, a floodplain. The analysis shabandonedn accordance with ch. NR 14thd documentation of
meetthe requirements of s. NR.@.07. The analysis shall deter well abandonment shall be provided to the department.
mine the limits of the floodplain and the floodwehe regional (3) CONTENT OF AN ENVIRONMENTAL ASSESSMENT. An ade
flood elevation, and the fefcts on floodstage of constructing thequateenvironmental assessment must be an integral, though iden
sewagetreatment facility including dry land access and floodtifiable, part of any facilities plan submitted to the department
protection.The flood velocitiesat the sewage treatment facilityundersub. (1). The information submittéal the environmental
site, and the duration of the regional flood shall also be detetssessmentvill be used by the department for determining
mined.|f a dry land access waiver is requested in accordaitice whetheror not an environmental impact statement is necessary
s.NR 110.15 (3) (c), the flood analysis shall also include the-infoThe analyses that constitute an adequate environmental -assess
mationnecessary to support the request. mentshall include:

(0) An assessment of the location of the sewage treatmeni(a) Description of the existing engimment without the pject.
facilities relative to commercial establishmeatsd to buildings This shall includefor the delineated planning area a description
which are occupied or intended for residential use, and from lagflthe present environmental conditions relevanihécanalysis of
which is being actively developed for commercial or residentialiternatives or determinations of the environmental impadteof
use.The locatiorof sewage treatment facilities shall comply witthroposedaction. This description shall include, mait be limited
the provisions of s. NR10.15 (3) (d). to, discussions of the following topics where applicable pam

(p) An assessment of the location of lafisposal systems rel ticular study: surface and groumhter quality; water supply and
ative to public water supply wells. The location and horizontalse;generahydrology; air quality; noise levels; eggrprodue
separation from the proposed land disposal site and any pulibm and consumption; land use trends; population projections,
watersupply well shall be shown. The assessment shall discugatlands,floodplains, coastal zones and other environmentally
the hydrogeologic conditions of the area, the direction of groundensitiveareas; historiand archaeological sites; other related
water movement, the depth of the public welising, and any federalor state projects ithe area; and plant and animal commu
other appropriate information. The department will determingitieswhich may be décted, especially those containing threat
whetherthe separation distance between the land disposal systamed or endangered species.
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(b) Description of the futw envionmentwithout the poject. 6. The fish and wildlifeservice (department of the interior),
Thefuture environmental conditions with the no project alternghe department of commerce, and the U.S. army corps of engi
tive shall be forecast, covering the same areas listed.i(gdar neersjf a wetland is décted.

(c) Evaluation of alternativesThis discussion shall include (4) PusLIiC HEARING. Municipalities shall holdat least one
acomparative analysis of feasible options arsystematic devel public hearing before a facilities plan is adopted. A copy of the
opmentof wastewater treatment alternatives. The alternativéacilities plan should be available for public review before the
shallbe screened wittespect to capital and operating costs; sidiearingand at théearing, since these hearings provide an eppor
nificant primary and secondary environmentdkefs; physical, tunity for public comment on the issues associated with the-facili
legalor institutional constraints; and whether or not they meet reigs plan.
ulatory requirements. Special aimtluced impacts such as devel  (5) CONTENT OF AN INFILTRATION/INFLOW ANALYSIS. (a) The
opment.The reasons for rejecting any alternatives shall be piigfiltration/inflow analysis shall demonstrate whether or not
sentedin addition to any significant environmenthenefits excesdnfiltration/inflow exists in the sewer system. The analysis
precludedby rejection of an alternative. The analysis should coshall identify the presence, flow rate, atygpe of infiltration/in
sider,when relevant to the project: flow conditions, which exist in the sewer systems.

1. Flow andwaste reduction measures, including infiltration/ (b) For determination of the possible existence of excessive
inflow reduction; infiltration/inflow, the analysis shall include an estimate of the
of facilities; shallbe compared with estimated total costs for transportation and
eatmentof the infiltration/inflow. This determination shall be

3. Alternativewaste management techniques, including-tre adeat several levels of infiltration/inflow removal.

mentand dischage, wastewater reuse and land application;

4. Alternative methods for disposal of sludge and otheHesig (c) If the infiltration/inflow analysis demonstrates the exis

| te. includi i d final di | optionaenceor possible existence of excessinfitration/inflow and the
ualwaste, including process options and final disposal optionyy,eific sources of excessive infiltration/inflow have not been

5. Improving efluent quality through more ®¢ient opera  adequatelyidentified, a sewesystem evaluation survey shall be
tion and maintenance; conductedin accordance with sub. (6). A detailed plan for the
(d) Environmental impacts of the qosed action.Primary sewersystem evaluation survey shi# included in the infiltra
andsecondary impacts of the proposed action shaleseribed, tion/inflow analysis. The plan shall outline the tasks to be per
giving special attention to unavoidakhepacts steps to mitigate formedin the survey and their estimated costs.
adversempacts, any irreversible or irretrievable commitments of (d) The department may waive the requirements of pars. (a)
resourcego theproject and the relationship between local shothrough(c) if the owner can demonstrate to the departmieatis
termuses of the environment and the maintenance and enharigetion the obvious existence or nonexistence of excessive
ment of long term productivity The significanceof land use infiltration or inflow, or both. The information necessary for this
impactsshall be evaluated, based current population of the demonstration may include infiltration and inflestimatesper
planningarea; design year population for the service area; peapitadesign flows, ratio of total flow to dry weather flosubic
centageof the service area currently vacant; and plans for stagingtersof infiltration per centimeter diameter per kilometer of
facilities. Special attention should be given to induced changesipe per day (gallons of infiltration per inch diameter per mile per
populationpatterns and growth, particularly if a project involveslay), bypassing, and other hydrological and geological factors.
somedegree of regionalization. The department may require tirdormation be expanded to meet
(e) Steps to minimize adverse effectShis section shall therequirements of pars. (a) through (c) if this demonstration is
describestructural and nonstructural measures, if anghe fac#  inconclusive.
ities plan to mitigate or eliminatgignificant adverse fefcts on the (6) CONTENTOFA SEWERSYSTEMEVALUATION SURVEY. (@) The
humanand natural environmentStructural provisions include sewersystem evaluation survepall determine the location, esti
butare not limited to changes in facility desigize, and location; matedflow rate, method of rehabilitation and cost of rehabilita
nonstructuralprovisions include but are not limited to stagingion versus cosof transportation and treatment for each defined
facilities as well as developing and enforciagd use regulations sourceof infiltration/inflow.
andenvironmentally protective regulations. (b) Thereport shall summarize the results of the sewer system
(f) Documentation.Sources of information used to describ@valuationsurvey In addition, the report shall include:
the existing environment and to assess future environmental 1. A justification for each sewer section cleaned and-inter
impactsshould be documented. In addititm the department, nally inspected; and
thesesources should include regional, state and federal agenciesp A proposed rehabilitation program for the sewer system to
with responsibility or interest in the types of impacts listed in pasjiminateall defined excessive infiltration/inflaw
(a). In particular the following agencies should be consulted: (7) CONSTRUCTION PLANS AND SPECIFICATIONS FOR SEWAGE

_ 1. Local, and regional land use plann.ing agenqiesaaﬂal TREATMENT PLANT PROJECTS. In addition to the requirements of ch.
wide waste treatment management plannlng agencies for ASSRFR 108 and ss. NR1D.06 and 10.07, the following requirements
mentsof land use trends and population projections, especiafijiallbe adhered to for submission of plans for sewage treatment
thoseaffecting size, timing, and location of facilities; plants.

2. The HUDregional dofice if a project involves a flood risk  (a) Overall plan. A plan shall be submitted which shows the
areaidentified under the FlooDisaster Protection Act of 1973 sewagereatment plant in relation to the remaindéthe system.

(Pub.L. 93-234); Sufficient topographic features shall be included to indidtste
3. The state coastal zone management agéhaycoastal location with respect to streams and the padfitdischage of
zoneis afected; treatedeffluent.
4. The secretary of the interior or secretary of agriculture, if (b) Layout. A general layout plan shall be submitted which
a wild and scenic river is fafcted; includes:
5. The secretary ahe interior or secretary of commerce, if 1. A contour map of the site;
athreatened or endangered speciesfectdd; 2. The size and location of plant structures;
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3. A schematic flow diagram indicating the various plant 2. Soil descriptions, including soil profile, stratification,
units; slope,soil moisturecontent, continuitystructure, texture, relative

4. Piping details including piping arrangements for bypassirtgnsityand depth to groundwater and bedrock.
individual units; 3. Soil analyses shall be performed on the zone of soil which
5. The materials handled and the direction of flow througfill provide treatment of the wastewat&he department may
eachpipe; requirethat the analyses include any or all of the following: grain
; " . size analyses, hydrometer analyses, field and laboratory horizon
6. Th? hyd“'?“ﬂ"c profiles fpr sewage and sludge flows; tal and vertical permeabilitiedtterbeg limits, soil pH, cation
7. Soil conditions at the site. exchangesapacity bulk density and relative densifyorosity soil
(c) Detailed plans.Detailed construction plans shall be subnutrientcontent, and ganic matter content.

mitted which include: Note: Thefollowing methods are recommended for the analyses required in s. NR
- . . . . 0.09(8) (c) 1.:
. 1.' The location, dlmenSIO.nS.’ elevations and details of éﬁ1 Grain size analyses (sieve and hydrometer) — ASTM D422 (1972).
existingand proposed plant units; 2. Field and laboratory vertical permeabilities (constant and vertical head)
2. The elevation of high and low water level in the receivinyST™M D2434 (1974). o
stream: 3. Att_erbeg I|m|_t5 (liquid and_ plastic limits) - ASTM D4318 (1984). _
! 4. Soil pH, nutrient and ganic matter content — “idconsin Procedures for Soil
3. An adequate descriptiaf all features not covered in theTesting,Plant Analysis and Feed and Forage Analysisil fertility series No. 6
specifications (1987),Department of Soil Sciences, University os¢onsin - extensio(Madison)
. or ASA-SSSA, “Methods ooil Analysis; part 2, Chemical and Microbiological
(8) ADDITIONAL FACILITY PLANNING REQUIREMENTSFORLAND  Properties™ agronomy monograph No. 9 - 2nd edition (1982).

DISPOSAL SYSTEM ALTERNATIVES. (@) Generalrequirements.In 3. Cation exchangeapacity — ASA-SSSA, "Methods of Soil Analysis; part 2,
‘e . . . “Ghemical andMicrobiological Properties” — agronomy monograph no. 9 - 22nd

additionto the requirements of sub. (1), a report including a sQfition(1982).

investigationand a hydrogeologic evaluation shall be submittede. Bulk density - ASA-SSSA, “Methods of Soil Analysis; part 2, Physical and

aspart of the facilitiegplan for a land disposal discharalterna MineralogicalMethods” — agronomy monograph no. 9 — 2nd edition (1982).

tive. The report shall detathe soil types, characteristics, variabil 7+ Porosity = volume calculation.

|ty and permeabi”tytopography groundwater conditionand . 4, |n_f|.e|d !nﬂltraﬂon rates (measured at the proposed eleva
quality, and other characteristics of the disposal site.8ning tion of application).

and test pit logs and soil analyses shall be providedidWater 5. A description of the soil testing methods used.
characteristicsvhich may influence the design of the dispayal 6. Depth to bedrock.

temshall also be discussedatr supply qualityocal groundwa 7. Type and nature of bedrock.

_ter use, and_pOtentlal |mpactsthb faC|I|ty on groundwater qual History: Cr. RegisterNovember1974, No. 227, €f12-1-74; rand recrRegis
ity shall be included. ter December1978, No. 276, €1-1-79; am. (1) (b) 4. and (2) (h), €2) (n) to (q)
: ; ; : ; and(5) (d), RegisterFebruary1983, No. 326, &f3-1-83,am. (2) (h) 5. and 6.,.cr
_(b) Hydrogeological investigation.1. A hydrogeological () and (8), RegisteNovember1990, No. 419, &f12-1-90; am. (2r), Register
investigationshall be included as part of the facilities plan. Thepril, 1994, No. 460eff. 5-1-94; am. (2) (r), RegisteMarch, 1995, No. 471, ef

analysisof the hydrogeological information shall be done by #1-95correction in (1) () 2. made under s. 13.93 (2m) (b) 1., Stats., ReGisfer
hydrogeologistpr other qualified person. The investigation sha Qd'f;eljﬁgg?'s_Nfé,‘;;@?;’)eg)“’;?'S';gfs)_,(g*e%)isﬁé;;yf'g‘ggiyaﬁg,<§21(5°? L., wee

include both regional anslte—specific hydrogeological informa
tion.

Note: The skills and knowled ired of a hvd logist mabitmnittal NR 110.10 Sewage collection system projects.
ote: The skills and knowledge required of a hydrogeologist maitgnittals f
underthis chapter include: the ability to apply hydrogeolqwiaciples and practices (1) FACILITIES PLANS FORSEWERPROJECTS. FOr sewer projects the

to the siting, design and operation of lafisposal systems; knowledge of contami facilities plan shall include the following information:

nantsassociated with land disposal of wastewategir transport mechanisms and inti ; inti PP ;
fate in the environment; familiarity standards; and proficiencythie design of (@) Description. A brief description of the project; including

groundwatemonitoring systemfor defining the physical and chemical characterisitS geographic location and any necessary reference maps or

tics of groundwater flowA soil scientist or other environmengaientist who can  exhibits;
demonstratehe above skills and knowledge, as reflected in submittals made under

this chaptershall be deemed a “qualified person”. (b) Topogre_lphy.A b!’ief description of the topography of the
2. The following site-specific groundwater information Sha@ene&alarea with specific reference to tkea serviced by the pro
be required as part of the facilities planlford disposal facilities: posedsewer,

a. Depth to highest anticipated groundwater elevation. . (€) Soil investigations. A description of the extent of solil
investigationsjncluding information on rock likely to be enceun

b. Groundwater flow directions and rates of flow tered. In addition, that portion of the proposed sewer which is
c. \ertical and horizontal gradients. below high ground water level shall be indicated;

d. Groundwater quality (d) Flooding. A designation of any portion of th@oposed

e. Presence of groundwater divides and barriers. sewerwhich is located within the floodway or floodplain as
f. Presence and extent of perched groundwater definedin ch. NR 1.6. All projects shall conform to the require

ments of ch. NR 16;

(e) Wetlands. A statement indicating whether the proposed
werwill pass through a wetlands aremd the approximate
reageof the wetland;

g. Mounding calculations.

(c) Soil investigation.The soil evaluation may be performed,,
in conjunction with the hydrogeological evaluation; howeveg, .
eachevaluation shall be performed byperson who is qualified . .
to perform the evaluatiofhe following site—specific soil infer (f)t Poputlztlct)n.fPotﬁ)]ulatlon_g_rov;(ih.rate (annual) based on the
mationshall be submitted as a part of the facilities plan for Iar{HO(S )reé:en atator the mm'ﬁ'pa' ys etis tibutary ¢
disposalsystems; g) Sewer service ag. e sewer project is tributary to a

1. Soil borings and sampling performed in accordance wilfeatmentplant for which a service area that has been delineated

ss.NR 110.24 (3) (d) and10.24 (4) (d), and test pit analyses. Th@S2 part of an approved areawide waste treatment management
oneboring per acre minimum of s. N’F10.24 (3) (d) 4. doesot plan, indicatethe location of the sewer on a map of the service

applyto spray irrigation, ridge and furrowr overland flow sys area, o

tems.A soil analysis may be required on a case-by-case basis fofh) Downsteam overflows A statement indicating the nam
land disposal systems. The USDA soil classification system shBfr and location of overflows and bypasses in the sewer system;
be used for spray irrigation systems, ridge and furrawd over (i) Description of teatment facilities.A brief description of

land flow systems. the type of treatment facility indicating the ability of the facility
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to handle the sewage of the proposed project during both wet ae@verprojects shalinclude a plan and profile view of all proposed
dry weather conditions; construction.The plans and profiles shall show:

() Costs. A discussion of the estimated capital costs and where (a) Location. The location of existing or proposed streets and
anentire sewerage system is being installed, the estimated anisealers;

costto the user of the system; (b) Streams and water surfaceghe location and 100 year
(k) Basis of designThe following data shalde provided for flood elevationof all streams and water surfaces relevant to the
the proposed project: project;
1. Design period; (c) Elevations. The line of the ground surface, the invert and

2. Population densities per acre and total population Serv%g{faceelevaﬁioré_at ea;ch mﬁnT()leBand thetgrladetpf thehS(TIWt?r
: , etweeneach adjacent manhole. Basement elevations shall be

3. Area sgrved by proposgd S_ewers In acres, notedon the plans or the designing engineer shall stateathat

4. Per capita sewage contribution expressehas/erage and sewersare suficiently deep to serve adjacent basements except

maximumvalue, include basis for this determination; where otherwise noted on the plans. Where gravity basement
5. Infiltration; drainageto the proposed sewer will not be possible for existing
6. Industrial waste contribution:; buildings,the buildings’ owners shall be so advised prior to-con
7. Design flow rates as expressed as average and maxinfiffctionof the sewers; _ o o

values; (d) Pipe size and material. The pipe size, material, pipe

strengthand bedding class shall be shown on the pbans the

8. Size of pipe de, velocity and maximum capaci gric
'z PIPe, grace, velocity ximu pacity specifications;

L) Environmental assessmerithe department m uire .
the( s)ubmittal of an environmental asl?sessment ?nﬁeqeﬁng (e) Manhole spacing.The length of sewer between the man
requirementsf s. NR 1.0.09 (3) for lage or complex sewer proj Nelesshall be shown on the plans; _
ects,for those projects which are proposed to be constructed in(f) Special featurs. The locations of all special features
environmentallysensitive areas, or for projects which involve sighcludinginverted siphons, concrete encasements, elevated sew
nificant public controversy ers,and other features as appropriate;

(2) STAGING OF INTERCEPTORS. (a) Since the location and (9) EXisting structues. The location of all known existing
length of interceptors will influence growth, interceptautes  structuresand utilities which might interfere with the proposed
andstagingof construction shall be planned carefully and shall f©nstruction, particularly all water mains, gas mains, storm
consistentvith approved areawide waste treatment manageméligins,and other pertinent structures;
plans,growth management plans and other environmental laws. (h) Special drawingsSpecial detail drawings made to a scale

(b) The staging period for interceptor construction and-intee clearly show the nature of the design shall be furnishsbice
ceptorpipe sizes shall be costf@dtive. A 20 year staging period the following:
shallbe analyzed. Other staging periods, not to exceed 40 years,1. Stream crossings with elevations of the stream bed and of
may also be evaluated. The cosfeefiveness analysis shall con normaland extreme high and low water levels;

siderthe following factors: 2. Details of all special sewer joints and cross—sections;
1. Cost. 3. Details of all sewer appurtenances such as manholes, lamp
. Capital cost (present and future). holes,inspection chambers, inverted siphons and elevated sewers.

a

; ; History: Cr. RegisterNovember1974, No. 227, &€f12-1-74; rand recrRegis
b. Operation and maintenance cost. ter, December1978, No, 276, &f1-1-79; r and recr(2), RegisterFebruary1983,
c. Salvage value. No. 326, ef. 3-1-83.
2
a

. Primary environmental impacts.

. Short-terndisruption of trafic, business and other activi NR 110.11 = Sewage lift stations. (1) FACILITIES PLANS

ties FORSEWAGELIFT STATIONS. The facilities plan shall include the fol

. lowing:
b. De.struct|on'of flora and. fauna. i (a) Contributory aea. A description othe extent of the exist
c. Noise, erosion and sedimentation. ing and proposed contributory area with reference to a general
d. Destruction of, or impact on, wetlands and floodplains.systemmap as well as description of the areas of probable future
3. Secondary impacts. expansiorof the contributory area.
a. Pressure to rezome otherwise stimulate unplanned devel (b) Location. The location othe proposed lift station, force
opment. mainand point of dischgeto the existing sewer system. In addi

tion the report shall discuss the capacity available in the existing
downstreansewer to handle the additional flow

(c) Flooding. A statement indicating whether the proposed lift
station is in a floodway or floodplain definedin ch. NR 16. All
Rrojectsshall conform to the requirements of ch. NE61

4. Other nonmonetary impacts including implementatio ; . . .
capability, operability performance reliability and flexibility iné:ﬁzjiﬁgirllsef?c;ﬁg\fs\/li%g"-rhe design data for the proposed project

(c) The estimation of peak flows in interceptors shall be base . P
uponthe following considerations: L DeS|gn_per|0d, . . .
1. Daily and seasonal variations of pipe flows, the timing of 2. Population d§n5|t|es per acre and total population served;
flows from the various parisf the tributary area and pipe storage 3 Aréa served in acres;
effects. 4. Per capita sewage contribution expressexhas/erage and
2. The feasibility of of-pipe storage to reduce peak flows, 8@ maximum value;
3. The use of an appropriate peak flow factor that decreases > INfiltration; o
as the average daily flow to be conveyed increases. 6. Industrial waste contributions; _
(3) CONSTRUCTION PLANS AND SPECIFICATIONS FOR SEWER 7. Design flow rates expressed as average and maximuam val
PROJECTS. In addition to the requirements of ch. NR 108 and s¢€s;and
NR 110.06 and 10.07 plans and specifications for proposed 8. Design head conditions.

b. Pressure to accelerate grovidh quicker recovery of the
nonfederakhare of the interceptor investments.

c. Effects on air quality and environmentally sensitiveas
by cultural changes.
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(e) Essential featwes. A description of the essential features 2. 400% of average design flow for submain and braegh
of construction and operation of the proposed stations. ers.

() Costs. Discussion of the estimated capital cosstimated (d) Protection of water suppliesl. Sanitary sewers which
annualmaintenance cost, and estimated annual cost to the averdwal be laid less than 60 meters (200 feet) from a public water sup
userof the system; ply well shall be approved on a case-by-case basis. When sani

(g) Environmental assessmerithe department may requiretary sewers are proposed to be laid within 60 meters (200 feet) of
the submittal of an environmental assessment meetivgg @ public water supply well the location tife well shall be shown
requirement®f s. NR 10.09 (3) forlarge or complex lift station ©nthe design plans.
projects, for those projects constructed in environmentally-sensi 2. Sanitary sewers shall isolated from private water supply
tive areas offor projects which could involve significant publicwells in conformance with s. NR 812.08. When sanitary sewers
controversy. areproposed to be laid within 15 meters (50 feet) of a private water

(2) CONSTRUCTION PLANS AND SPECIFICATIONS FOR SEWAGE ~ SUpplywell the location of the well shall be shown on the design
LIFT STATIONS. In addition to the requirements of ch. NR 108 anglans.
ss.NR 110.06 and 10.07, the following requirements shall be 3. Horizontal and vertical separation of sewers from public
adheredo for submission of construction plans and specificationgatermains shall comply with the requirements of ss.84R67.
for sewage lift stations: Horizontaland vertical separation of sewer from private water lat
(a) Location plan. A location plan shall be submitted showinggralsshall comply with the requirements of s. Comm 82.40 (8) (b).
the tributary area, the municipal boundaries within the tributary 4. Cross—connections witpublic and private water supply
areaand the location of the lift station and force main, and all-pertiystemsare prohibited.

nentelevations; (2) DESIGN REQUIREMENTS. (a) Diameter. 1. Conventional
(b) Detailed plans. The detailed lift station plans shall showgravity sewer may not be less than 20 centimeters (8 inghes)
the following, where applicable: diameter.

1. The location and the topography (using a contour map) of 2. Gravity sewers with diametelesss than 20 centimeters (8
the property to be used; inches)which are intended to transport septic tarfikiefit will be
2. The station detailand all appurtenant equipment includingvaluatecbn a case-by-case basis.
pumps, sump pumps, heatersentilation equipment, valving, (b) Depth. Sewers shall be designed deep enough to prevent
accesdadder intermediate landings, and wet well; freezing and, where economically feasibl®, provide gravity
3. The elevation of high water at the site, including the maxpasementrainage for sanitary wastes.
mum elevation of sewage ie collection system in the event of (c) Slope. 1. Conventional gravity seweshallbe laid with
powerfailure at the station. uniform slope between manholesll sewers shall be designed
History: Cr. RegisterNovember1974, No. 227, &f12-1-74; rand recrRegis  and constructed to give average velocities of not less than 60
ter, December1978, No. 276, &f1-1-79. centimetersper second (2.0 feet per second) when flowing full.
) _ Theminimum slopes shown ireble 1 shall be provided. Slopes
NR 110.12 Owner approval requirement. Ifthe engi  |essthan 0.4% may bpermitted for 20 centimeter (8 inch) sewers.
neer submitting plans to the department for approval is not g8 sychcases, howevgthe slope may not be less than 0.3%. The
employeeof or has not been retained by the owner of the sewera@artment will approve these sewenty when the owner dem
systemfor which the plans are submitted, written acceptance gfstratesthat physical circumstances warrant the lessepe.
thefinal plans by the owner shall be requigibr to submission Fyrthermore approval will not be granted until théepartment
of the plans to the department. _ hasreceivedwritten assurance from the operating authority that
Note: For example, if an engineisrretained by a developer to design sewer eXtertheauthority will provide the additionahaintenance which may

sionswhich will be connected to a municipal systamd which will eventually be . . L
ownedby the municipalitythe plans must be accepted by the municipality before tH&SUltfrom the sedimentation due to decreased velocities.

departmenissues an approval.
History: Cr. RegisterNovember1974, No. 227, &f12-1-74. Table 1

NR 110.13 Sewer design criteria. (1) GENERAL DESIGN MINIMUM SLOPE

CONSIDERATIONS. (a) Separation of sewersNew systems, or SEWER S'/ZE (ft./100 ft.)
extensiondo existing systemsyhich will serve presently unsew (20cm) 8 0.40
eredareas shall be designed to exclude storm and other clear water (25 cm) 10 0.28
sourcedrom the sanitary sewer system. (30 cm) 12 0.22
~ (b) Design basis.1. Sewage collection systems, exclusive of (38 cm) 18 0.15
|(rit)erceptorsshall bedesigned in accordance with s. NRO110 (46 cm) 18 0.12

' (53 cm) 21 0.10

2. Interceptors shall be designed in accordance with s. NR ]
110.10(2) (a).p 9 (61 cm) 24 0.08

3. Extensions to existing sewage collection systems may be 2. Gravity sewers witla diameter less than 20 centimeters (8

designe(hssuming an averagbsign flow rate of 378 liters (100 |nChes)Sha" be laid at uniform Slopes between manholes and shall
gallons)per capita per day be designed to provide didient flow velocities to prevent sedi

(c) Design capacity Sewers shall be designed to cawkien mentathn of septic tank SOI'ds' . .
runningfull, the peak desigflows expected from domestic, com  (d) Alignment. 1. Sewers with diameters lekan 91 centime
mercial,industrial and other sources, anélltration and inflow  ters(36 inches) shall be laid with straight alignment between man
Peakdesign flow shall be established usigsting sewage flow holes.
or water use records, and records of infiltration and infléllvere 2. The department may approve curvilinear seweith
peakflow records are not available, theak design flow shall be diameters of 91 centimeters (36 inches)lager on a case—
determined by applying one of the following peak flow factors toy—casebasis.

the average design flow: (e) Increasing size When a sewer joirss lager one, the invert
1. 250% of the average design flow for interceptarajn  of the smaller sewer shall be laid at the elevation necessary to
(trunk) sewers, and sewage outfall pipes; or maintainthe same engy gradient.
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(f) Velocity. Where velocities of greater than 4.6 meters per 2. Manhole spacing for sewers wittdemeter greater than
second(15 feet per second) are attained, special provision shallt&centimeters (3thches) shall be determined on a case-by-case
madeto protect against displacement or erosion. basis.

(9) Anchoring. Sewers on slopes of 20% or greater shall be (c) Drop pipe. An outside drop pipshall be provided for a
anchoredsecurely with concrete anchorstiee equivalent, spaced sewerentering a manhole where the invert elevation oetiter

asfollows: ing sewer is 60 centimeters (2 feet) or more above the dprang
1. Not over 1 meters (36 feet) center to center on grades 20%theoutgoing seweiThe entire drop connection shall be encased
to 35%; in the concrete. Inside drop connection may be approved on a
2. Not over 7.3 meters (24 feet) center to centegrades 35% Case—by—caseasis.
to 50%; and (d) Diameter. The minimum diameter of manholgsall be 1.1
3. Not over 4.9 meters (16 feet) center to center on gradB§ters(42 inches).
greaterthan 50%. (e) Construction. Manholes shall be constructed of precast

(h) Trench width. Thewidth of the trench shall be digfent concrt_ete,m(_)nolithicconcrete, brick or block, or other approved
to allow the pipe to be laidnd jointed properly and to allow thematerials. Fibeglass manholes may be approved on a case-
backfill to be placed andompactechs needed. The trench sidedy—casebasis. Fibeglass manholes may be approved for use in
shallbe kept as nearly vertical as possibiéghen wider trenches high traffic areas provided the top sectiofithe manhole is not
aredug,appropriate bedding class and pipe strength shall be ugg@deof fibemglass.

Ledgerock, boulders, and lge stoneshall be removed to pro (f) Flow channel. Theflow channel through manholes shall
vide aminimum clearance of 10 centimeters (4 inches) below abd made to conform to the shape and slope of the sewers.

on each side of the pipe. (g) Water tightness.Solid watertight manholeovers shall be

(i) Bedding. 1. Bedding classes A, B, or C, as described ilsedwherever the manhole tops may be flooded by streetfrunof
ASTM C12 (1981) or WPCF Manual of Practice (MOP) No. 8r high water Where groundwater conditions are unfavorable,
(ASCEMOP No. 37) (1976) shalle used for all rigid pipe pro manholesof brick or block shall be waterproofed on the exterior
videdthe proper strength pipe is used with the specified beddiigh plastic coatings supplemented by a bituminous waterproof
to support the anticipated load. coatingor other approved coatings. Inlet and outlet pipes shall be

2. Bedding classes |, II, or lll, as described in ASTM D232jbinedto the manhole with a gasketieiible watertight connec
(1980) shall be used for all flexible pipe provided theper tion or any watertight connection arrangement that allowsrelif
strengthpipe is used with the specified bedding to support themtial settlement of the pipe and manhole wall to take place.
anticipatedoad. (h) Cleanouts. For sewersvith diameters 20 centimeters (8

() Backfill. Debris, frozen material, lge clods or stones, inches), or greatecleanouts and lampholes may not be used as
organicmatter or other unstable materials may not be used feubstitutesfor manholes. The department may allow cleanout
backfill within 60 centimeters (2 feet) of the top of the pipe. Backnsteadof manholes when the sewer diameter is less than 26 centi
fill shall be placed in such a manner as not to disturb the alignmesters(8 inches).

of the pipe. (i) Manholes for sewers with diameters less than 20 centime
(k) Construction quality testingl. Groundwater infiltration ters (8 inches). Manholes shall be located at pipe intersections.

into sanitary sewer systems shall be minimizexstd forinfiltra- ~ The spacing of these manholes shall be determined on a case-

tion shall be specified in the construction specifications. This may-casebasis.

includeappropriate water or low pressure air testing. The Ieakage(4) INVERTED SiPHONS. Inverted siphons magiot have less

outwardor inward (exfiltration or infiltration) may nogéxceed 4an2 parrels with a minimum pipe size of 15 centimeters (6

0.19cubic meters per centimeter pipe diameter per kilometer pethesyandshall be provided with the necessary appurtenances

day (200 gallons per inch of pipe diameter per mile per day) fQf, -onyenient flushing and maintenance. The manholes shall
any section of the system. An exfiltration or infiltration test shafl,, e jequate clearance for rodding. f@ignt head shall be pro
be performed with a minimum positive head of 60 centime(@rs vided and pipe sizes selected to secure velocitie Efast 91.5

feet). The air test, if used, shall, at a minimum, conform to the t :
ey ’ - : ntimeterger second (3.0 feet pgecond) at average flows. The
proceduredescribed in ASTM C828 (1980), entitledefRtative inlet and outlet details shall be arranged so that the normal flow

RecommendedPractice forLow-Pressure Air &st of \itrified . _ 5. .
Clay Pipe Lines”. The testing methods selected should take nﬁ diverted to one barrel, and so teier barrel may be removed

h : . ; ; m service for cleaning.
consideratiorthe rangen groundwater elevations projected and 8m service for clea 9
the situation during the test. (5) MATERIAL SPECIFICATIONSFOR SEWERCONSTRUCTION. (&)

Materials. Materials used in the construction of sanitary sewers

2. Deflection tests shall be performed for all polyvinyl ehlo - = .
ride pipe installations. The deflection test shall be performe'fihall be restrictedo the following: asbestos cement, cast iron,

; L : te,vitrified clay, steel, ductile iron, polyvinyl chloride,
using a rigid ball or mandrel, and shall be performeithout concrete, . Oh > - -
mechanicapulling devices. If deflection testiragcurs within 30 2¢rylonitrile-butadiene—styrer{&BS) composite, and fibglass

days of placement of the final backfill, deflection may not excedginforced-PVGcomposite. Other pipe material will sensid
5%. Maximum deflection maynot exceed 7.5% when testingeredon its merit and may be approved by the department. Where

occursmore than 30 days after placement of the final backfill. 32 Z&?r;ogrilrr:z isf:elﬂr;c’;acgisst{riﬁtc‘i% ;?‘ﬁ]esrirgg?gﬁ' ruese, the
(3) ManHoLEs. (a) Location. Manholes shall be installed at P y 1ed P

theend of each line, at all changes in grade, size or alignment, %ﬁﬁg%lgi%?l}ttss |;1F():Lurgl\?§|;elew3|on inspection of the system as a

atall pipe intersections. (b) Quality. All material used for sanitary sewer construction
(b) Manhole spacingl. Manholes shall be located at |n‘[erval§haII be free from defects that impair service.

not greater than 120 meters (400 feet) for sewers with diameters ] ) " ) .
of 38 centimeters (15 inches), or less, and not greater than 15@C) Labeling. Each length of pipe and fitting used in a sanitary
meters(500 feet) for sewers with diameters of 46 centimeters (8§Wershall be stamped or indelibly marketth the manufactur
inches) to 7&entimeter€30 inches). Distances up to 180 meter§!’s hame or mark.

(600 feet) may be approved in cases where the sewer systenfd) Material selection.Pipe material selection shall recognize
ownerhas cleaning equipment which can reach this length. thedesign conditionsf the sewer installation. Factors which shall
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be considered include dept cover soil types, loading on pipe, (minimum class 250). Eighand 10-inch pipe shall have a mini
andcorrosivity mum category 3 stfhess as defineith ASTM D2996. Four and

(e) Nonpressue pipe. All nonpressure sewer pipe shall havé—inchpipe shall have a minimum category 2fséfs as defined
sufficientstrength to withstand the loads which will exist. The folln ASTM D2996 (1977).

lowing are minimum standards for nonpressure pipe: (h) Small diameter mrssue sewer pipe and jointsAll pipe
1. Asbestos cement pipe and fittings simadlet the require andjoints 8 centimeters (3 inches) in diameter or smaller to be
mentsof ASTM C428 (1981); usedin grinder pumps shall meet the following minimuaguire

2. Cast iron pipe and fittings shall be of the commercial grafféeNts: _ . _ _
known as “extra heavy” and shall meet the requiremerits 1. Polyethylengipe and joints which meet the requirements
AWWA C100 (1977); of ASTM D2239(1974) (minimum class 160) may be approved

3. Concrete pipe shall meet the requirements of ASTM C 24 & case-by—case basis depending on the expected system pres
(1981), C76 (1982), or C655 (1981); surerelative to the pipe working strength. Solvent weld, butt

4. Vitrified clay pipe shall meet the requirements of ASTMUS'OH’Or ela§tomer|9 JQ'mS will be acceptablg.
C700(1978); 2. ABS pipe and joints shall meet the requirements of ASTM

. . D2282 (1977) (minimum class 160). Solvent weld or elastomeric
(1956).Steel pipe shall meet the requirements BfVA C200 joints will be acceptable.

6. Ductile iron pipe and fittings shall meet the requirements 3. Polyvinyl chloride pipe and joints shall meet the require

i mentsof ASTM D2241 (1980) (minimuntlass 160). Solvent

of ASTM A7.46 (1977.) or WWA. €100 (1977); . weld or elastomeric joints will be acceptable.
7. Polyvinyl chloride sewepipe shall meet the requirements " jisiory: ;. RegisterNovember1974, No. 227, &/12-1-74; am. (2), Register
of ASTM D3033 (1980), D3034 (1981), &STM F679 (1980); December1978, No. 276, &1-1-79; rand recrRegisterFebruary1983, No. 326,

. . B eff. 3-1-83; corrections in (1) made under s. 13.93 (2m) (b) 7., Stats., Reggter
8. ABS composite sewer pipe shall meet the requ'remntstember,w%‘ No. 477¢orrections in (1) (d) 2. and 3. wer made under s. 13.93

ASTM D2680 (1980). (2m) (b) 7., Stats., RegisteMay, 2001, No. 545.

(f) Joints for nonpessue pipe. The methoaf making joints
and the materials used shall be includedthe specifications. NR 110.14 Sewage lift stations design criteria.
Sewerjoints shall bedesigned to minimize infiltration and to pre (1) GENERAL. (a) Applicability. Lift stationsmay be approved
ventthe entrance of roots. Joint material shall be of such a cowhengravity sewersire not feasible or economical to transport

position as not to be adverselyested by the sewage. the same design quantities of sewage.
1. Asbestos cement pipe joirghall consist of an asbestos (b) Design eport. A designreport shall be submitted with
cementsleeve and 2 neoprene or rubber type gaskets. plansand specifications for sewage lift stations. The design report

2. Cast iron pipe joints shall consist of rubber gasket joints pall comply with the facilities planning requirements of s. NR
mechanicaljoints meeting the requirements ofMAVA c100 110.11,as well asdetailing the calculations of the lift station

(1977). designcapacity

3. Rubber gaskepints for concrete sewer pipe shall meet (2) DESIGN CONSIDERATIONS. (a) Location. 1. Lift stations
ASTM C443 (1979). may be constructed in floodplains provided the floodproofing

4. Resilient joints for vitrified clay sewer pipe shall meef€duirementf ss. NR 16.16 and 16.17 are met. _
ASTM C425 (1977). 2. Where practical, lift stations shak located dfthe trafic

5. Steel pipe joints shall meet the requirements\afia  Way of streets and alleys. N
C200(1980). 3. When a liftstation will be constructed within 46 meters

6. Ductile iron pipe joints shall meet the requirements Ofﬁgsvﬁfts)h%abgugﬁgﬂ grr']"t‘";‘]tg g}atﬁ{ese”rﬁqply ‘l’;‘;'g trrggaé'fog of
AWWA C100 (1977). g g plans.

7 Polwinvl chlorid . hall be ioined b | rivatewell, the department shall require a private well variance
- Folyvinyl cniorde sewer pipe shat beé joined Dy SOVeIfe gpiained in accordaneeith ss. NR 812.04 and 812.08, before

weld joints or by elastomeric joints which have been approved }Sprovalof the lift station shall be granted.

the department, (b) Design capacity 1. Pumping rates for lift stations integral

. t8 AES compg);lte ser\:ver_plpl)f Sh"’lll.l bﬁg'rt‘.ed tt)t{ solvaitl . coliection systems shall be determined in the same manner as
joints or by type mechanicai=seal joimeeting the requIFe ,q flows for the sewers contributory to the lift station and in

mentsof ASTM D2680 (1980). accordancavith the provisions of s. NR1D.11 (1) (d).

(g) Pressue sewer pipe and jointsAll pressure sewer pipe 10 2 p . . - .
4 X . L. . Pumping rates for lift stations which operate as part of sew
centimeterg4 inches) or lager shall meet the following minimum agetreatment facilities shalle determined in the same manner as

requirements: ) . thedesign flow for the treatment facility in accordance with s. NR
1. Asbestos cement pipe and joints shall meet the requikg o 15(4) (c).

mentsof AWWA C‘}OO (198.0).' . 3. Where possible, the pumping rate shall be desigmed
2. Cast iron pipe and joints shall meet the requirements gfroximatethe influent flow rate to the lifstation. For main

AWWA C100 (1977). pumpingstations, pump stations associated with treatfiaeiit-
3. Ductile iron pipe and joints shall meet the requirements gés, or in cases where Ige fluctuations of flow are knowto
AWWA C100 (1977). occur,the use of variable speed pumps, or multiple constant speed
4. Steel pipe and joints shall meet the requiremem\dNVA  pumpsmay be required by the department.
C200(1980). (3) GENERAL DESIGNREQUIREMENTS. (@) Structural featues.
5. Concrete pipe and joints shall meet the requirements f The pump chamber shall be completely separate from the wet
AWWA C300 (1974). well.

6. Polyvinyl chloride pipe and joints shall meet the require 2. Provision shall be made to facilitate removal of pumps,
mentsof AWWA C900 (1981) (minimum class 150) or ASTMmotors,and other mechanical and electrical equipment.
D2241(1980) (minimum class 250). Solvent weld joints may not 3. A safe means of access shall be provided to pump chambers
beused. andto wet wells containing equipmengquiring inspection or

7. Fibeglass reinforced—polyvinyl chloride composfipe maintenancéf a pump chamber is over 6 meters (20 feet) deep,
andjoints shall meet the requirements AiVRWA C950 (1981) anoffset shall be made in the entrance ladder with an intermediate
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landing at approximately mid-depth. Where amtermediate (d) Electrical equipmentElectrical systems and components
landingis used, the diameter of the landing area shall be at lemsiuding motors, lights, cables, conduits, switchboxes, and con
1.5meters (5 feet) and a suitable barrier shall be provided to pm@l circuits, which will be located in raw sewage wet wells, or in
ventan individual from falling past the intermediate landing to thenclosedr partiallyenclosed spaces where hazardous coneentra
lower level. tions of flammable gases or vapors may be present, shall comply
4. A sump pump shall be provided in pump chambers. THéth the national electrical code requirements for class 1, group
sumppump dischage line shall be equipped withcheck valve D, division 1 locations. In addition, equipment located in the wet
andshall dischage at an elevation as high as practical in the witell shall be suitable for use under corrosive conditiash
well. A siphon break shall be provided in the disgedine at the flexible cable shall be provided with a watertight seal and separate
high point in the wet well. Pump seal water shall be piped to tistrain relief. A fused disconnect switch or equivalent circuit

sump pit. breakerlocated above ground shall be provided for all pumping
5. All floors and walkways should be sloped to a point gitations When such equipment is exposed to weaihshallbe
drainage. weatherproofed.

6. All wet wells shall be designetich that with any combina ~ (€) Duplicate units. At least 2 pumps or pneumatic ejectors
tion of influent flow and pumping rate, the pump cycle will not b&hallbe provided in each lift statioftach pump or ejector shall
lessthan 5 minutes. The totdktention time in the wet well, at Pe capable of pumping the designmping rate as determined by
averagedesign flow may not exceed 30 minutes. sub. (2) (b). If 3 or more pumps are provided, they must be

7. The wet welfloor shall have a minimum slope of 1to 1 todESigneft0 meet gxpected .ﬂOW conditions a'?d must be capable
f pumping thedesign pumping rate as determined by sub. (2) (b),

the hopper bottom. Thiorizontal area of the hopper bottom ma;\?f){.th it out of ice. Where th . ot i
not be greatethan necessary for proper installation and functio Ith on€ unit out of service. vvnere the pumping station will serve

of suction bipe intake or bump inlet. not more than 25 residentiahits, a single pump or ejector may
Pip pump beused, provided that the station is designed to permit the installa

supplyand sewage lift station which might cause contaminatiecgﬁgn%fe: future duplicate pump or ejector with no structural

of the potable supply .
. . . . . (f) Pumps. 1. Except where grinder pumps are ugesnps
cath96 diEr))(:gtnec::rt?ogfasggﬂsrféos;tr%tslci)c?r?halI be provided with a shallbe capable of passirgpheres of at least 7.6 centimeters (3
o ) . ) inches)in diameterand pump suction and discharpiping shall

(b) Ventilation. 1. All lift stations ;hall be vented to the atmope 5t |east 10 centimeters (4 inches) in diamdtee department
sphere. Where the pump chamber is below the ground surfaggay allow theuse of pumps with a lesser solids handling ability
mechanicabentilation must be provided. provided the use of the pump is justified and that a comminutor

2. Mechanical ventilation shall also be provided in wet wellsiechanicallycleaned bar screear other clogging protection is
andsubmersible lift stations where routine entrance is reqtoredprovided.
inspector maintain equipment. Portable ventilatiequipment 2. All pumps shall be nonclogging. Where a potential for
shouldbe availabldor wet wells and submersible pumping-stacjogging exists, protection in the form of bar screens, meehani
tionswhich are not equipped with mechanical ventilation. ¢4y cleanecbar screens, basket screens, comminutors or other

3. There may be no interconnection between wet well ag@itable means shall be provided. Bar screens and comminutors
pump chamber ventilatiorsystems. Switches for operation ofshallbe installed in accordance with s. NRO116.
ventilationequipment shall be marked and conveniently located. 3 g5ch pump shall be located that under normal operating

All intermittently operated ventilating equipment shall be mte{:onditionsit will operate under a positive suction he&elf—

connectedvith the respective pit lighting system. Consideratioj,: ..: ; ; ;
X X X ; riming or v. m prim m xcepted from this r r
should be given also to automatic controls where |nterm|tterEn g or vacuum primed pumpse excepted fro S require

= ent.
operationis used. - . e
4. The fan wheel for ventilating hazardous areas shioaild (9) Piping. 1. Each pump shall be equipped with individual

fabricatedfrom nonsparking material, suctzlonvslﬁlng. Suptlon Ipl))lplng shall bedashstrzlglrt islrcl;ssmlle. .
5. Mechanical ventilation for wet welésxd submersible lift ) en suction elbows are used, the bell shall be place

stationsshall provide at least?2 complete air changes per hour ifbovethe floor of the wet well at a distance which is not greater

1 -
ventilationis continuous and at least 30 complgtechanges per han*/ nor less thar/s the diameter of the bel.

hourif ventilationis intermittent. Air shall be forced into the wet 3. Suitable shutdfvalves shall be placed on the suctand
well rather than exhausted. dischargdines of each pump. A check valve shall be plased

chdischage line between the shutofalve and the pump.

6. Mechanical ventilation for pump chambers shall providgil] kval hall be placed in horizontal i f i
atleast 6complete air changes per hour if ventilation is continuol eckvalves shall be placed In horizontal Sections ot pipe.

andat least 30 complete air changes per hour if ventilation is inter 4. Valves may not be located in wet wells.

mittent. (h) Controls. 1. Control systems shall be of the air bubbler
(c) Auxiliary equipment.The following auxiliary equipment type,the encapsulated float type, or the flow measuring types.

shall be installed in lift stations: 2. Thecontrol system shall be located away from the turbu
1. All pump chambers shall be equipped with automatic-he&gnce of incoming flow and pump suction.

ers.The department may waive this requirement if it caddie 3. Provisions should be made to automatically alternate the

onstratedhqt the hgat output frothe pump motors is difient  pumpsin use.

to keep equipment in the chamber from freezing. 4. All lift stations shall be equipped with an alarm system. The
2. Theinstallation of dehumidifiers should be considered faglarmsystem shall include audible and visual signals. The alarm

all pump chambers. systemshall be activated in casebpower failure, pump failure,

3. Running time meters shall be installed for each punafi in andat a predesignated high water level. It is also recommended
lift stations. Where the department determines that flow measuttgatalarm systems be activated in the event of unauthorized entry
mentis necessary for the proper operation of the collection systemotherlift station malfunction. The department may require that
or treatment system, suitable devices for measuring, totalizirdarmsystemse telemetered to responsible authorities fadar
andrecording flow shall be installed. or main lift stations.
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(i) Force mains.1. At the design pumping rate, a velocity of (6) GRINDER PUMPS. (&) Applicability. The department may
at least 61centimeters per second (2 feet per second) shall &gprove the usef grinder pumps in lift stations if the following

maintained. requirements are met.
2. An automatiair relief valve shall be placed at high points 1. No more than 12 residential units may ultimately be served
in the force main to prevent air locking. by one lift station; and

3. Force mains should enter the gravity sewer system at a 2. The total motor horsepower requirement for each pump
point not more than 60 centimeters (2 feet) abinespring line  shallbe 2 horsepower or less.

of the receiving manhole. _ (b) Duplicate units. Grinder pump lift stationservingmore
4. Friction losses through force mains shall be baseti®n than3 residential units shatie equipped with duplicate pumping
Hazenand Williams formulaor other acceptable method. Whenynits.
the Hazen and Wams formula is used, the departmeatom Constructi Grind lift stati hall t th
mendsa “C” value between 100 and 125 be used for all pi%é%ers(i)kr)};ﬁjncqFl)ornéqu{:gmegnﬁ)sur;szb.s(éa).lons afll meet the
O e T T aa0o00T, g (1) Everoency overron. (a) Generl Provions for
ergencyoperation of lift stations shall be providedpevent

notedon the project plans or in the project specifications. Wh edischage of raw or partially treated sewage to a surface water

initially installed, forcenains may have a significantly higher “C” ;
value.The higher “C” value should be considered when calculfd” {0 & ground surface and to prevent sewage backups into base
me

ing maximum power requirements. nts.

(4) SUCTIONLIFT PUMPS. (a) Priming. Suction lift pumpshall (b) Lift station equirements One of the following provisions
be of the self-priming or vacuum primed type. shallbe made to insure continued operation of lift stations:

(b) Lift. The total dynamic suction lift mayot exceed 6.0 1. An on-site generatowith automatiwitching and start
meters(20 feet). ing equipment may be installed. The generator shall havie suf

: . cientcapacity to meet the totalectrical demands of the pumps,
(c) Compartment separationThe pump equipment compart controls, and auxiliary equipment; or

ment shall be above gradeoffset and shall be isolated from the . ) . . ) .
wet well in a manner which will prevent the humid and corrosive 2. An on-site gasoline or diesel engine driven puwith

sewer atmospherdrom entering the equipment compartmentautomaticswitching and starting equipment may be installed. The
Wetwell access may nde through the equipment compartmempumpSha” have a capacity equal to or greater than the lift station

(5) SUBMERSIBLE PUMPS. (a) Construction. Submersible designpumping rate; or _ _
pumpsand motorshall be designed specifically for raw sewage 3. A portable generator may be available for use at the Kft sta
use,and for total submgence during operation. tion. The generator shall have ficient capacity to meet the total

(b) Pump emoval. Submersible pumpshall be readily electricaldemands of the pumps, controls, and auxilegyip

removableand replaceable withoutewatering the wet well or Ment.Electrical connections shall lecessible without mainte
disconnectingany piping in the wet well. Removal of one subancepersonnel having to enter the lift station; or
mersiblepump from the lift station may not interrupt the operation 4. A portable pump with a pumping capacity equal to or
of other pumps in the station. greaterthan the lift station design pumping ratey be available

(c) Electrical equipment.1. Electrical supplycontrol, and fOr use at the lift station. Connections foe portable pumping
alarm circuits shall be designed to provide stredtief and to €quipmentshall be accessible without maintenance personnel
allow disconnection fronthe outside of the wet wellefminals Navingto enter the lift station; or
andconnectors shalie protected from corrosion by being located 5. The lift station electrical system may be connected to
outsidethe wet wellor through the use of a watertight seal. lindependentlectrical transmission routeghich receive power
locatedoutside, weatherproof equipment shall be used. from the same electrical grid network which supplies pow#rgo

2. The motor control center shall eatedoutside the wet lift station service area; or . . -
well and be protected by a condsital or other appropriate mea 6. The lift station may be equipped with a holdfagility
suresmeeting the requirements thfe national electrical code to which has a capacity to hold the daily design flow foniaimum
preventthe atmosphere of the wet well from gainaggess to the periodof 24 hours.
control center The seal shall be so located that the motor may be(c) Grinder pump liftstations. 1. Emegency operation of

removedand electrically disconnectediithout disturbing the grinderpump lift stations shall be provided by one of the methods
seal. describedn par (b).

3. Pump motor power cables shalldesigned for flexibility 2. Emepency operation provisions for grinder pump s
and serviceability Ground fault interruption protection shall betions may be waived for those stations which serve homes with
usedto break the circuit in the event of any failimehe electrical private water supplysystems provided it is demonstrated to the
integrity of the cable. Power cord terminéttings shall be departmenthat the iift station wet well has the capacity to hold the

corrosion-resistanand constructed in a manner to prevent theesjdualwater volume of the private water supply system.
entry of moisture into the cable, shall be provided with strain reliefuistory: cr. RegisterNovember1974, No. 227, &12-1-74; rand recrRegis

appurtenancesand shall be designed to facilitate field connecter, February1983, No. 326, &f3-1-83; correction in (2) (a) 3. madeder s. 13.93
ing (2m) (b) 7., Stats., RegisteBeptemberl 995, No. 477correction in (2) (a) 3. was
i . . L madeunder s. 13.93 (2m) (b) 7., Stats., Regisféflay, 2001, No. 545.
(d) Explosionprevention. In order to prevent the ignition of

explosivegases in submersible lift stations, one of the following Nr 11015 General requirements for sewage  treat-

requirements must be met: ment facilities. (1) DEsiGNREPORT. A design report shall be
1. Low water level controls shall be set such that the purgpbmittedwith plans and specifications for all sewage treatment

will remain totally submeed at all times. The lift station shall befacilities. This report shalsummarize the design hydraulic lead

equippedwith a low water alarm meeting the requirements of sulzg, design biochemical oxygen demaf&DD), suspended sol

(3) (h) 4., and which is distinguishable from the high water warfys and other appropriate pollutant loading, the sizing of treatment

Ing; or units, pump capacitiesdesign calculations for major treatment

2. The pump motor shall be rated fmwmpliance with the units,and explain any deviations from the preliminary facilities
nationalelectrical code requirements of clasgrbup D, division planningdesign information which is requirég s. NR 10.09 (1)
1 locations. (b).
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(2) EFFLUENTQuUALITY. (a) Design. Sewage treatment fagili 2. Any existing sewage treatment facility which is located
tiesshall be designed to achiesempliance with the monthly and a floodway shall meet the requirements of subd. 1. if the expan
weekly average dluent limitations for biochemical oxygen sionor upgrading of the facility is greater than 50% of the value
demand(BOD) and total suspended solids contained inNfR. of the facility Value is defined in pafc).

210, or other WPDES permiequirements, as appropriate, or with 3. Any existing sewage treatment facility which is located
any more stringent water quality relatedfleént limitations  a floodway will not have to comply with the requirements of subd.
requiredto achieveappropriate water quality standards derived. if the expansion or upgrading of the facility is less than 50% of
from chs. NR 102 to 104, or from any federally promulgated watgfe value of the facility In this instance, the dry land access
quality standard for any waters of the state. requirementf par (c) will not apply

(b) Treatment during constructionDuring construction of  (c) Accessibility. 1. Sewage treatment facilities shall be acces
newfacilities, treatment shall be maintained at a level not less thgp|e at all times. Sewage treatment facilities locdted flood
thatwhich existed prior to the start of construction. fringe shall be accessible by dry land access. Dry land access is

(c) Treatment during maintenancé®uring periods of major definedas a service road which has a minimum elevation of at
maintenancethe minimum degreef treatment shall be primary leastone foot above the regional flood elevation.

settlingand efluent disinfection. All facilities dischging to class 2. The dry land access requirement may be waived by the
I, Il or Il trout streams, or other critical stream segments as-detgepartmentf one of the following criteria is met:

minedby the department, shall be designed to tfeegft quality a. The physical characteristics of the treatment site and the

neededo comply with the facilitye WPDES permit. surroundingarea pose practical fiifulties for construction of dry
_(d) Emengency operation.Emegency power shall be pro |andaccess, and the isolation of the sewage treatment facility dur
videdin accordance with sub. (5) (d). Scient emegency power ing the regional flood is less than 24 hours for mechanical treat
shallbe provided so that: mentfacilities, or 5 days for lagoon systems. The duration of the
1. All facilities shall, at a minimum, be able to maintair priregionalflood shallbe calculated using the methods described in
mary settling and dluent disinfection under all design flow con s.NR 116.07; or

ditions. b. The physical characteristics of the treatment site and the
2. All facilities dischaging to class Ill or Il trout streams, surroundingarea pose practical fidulties for construction of dry

or other critical stream segments as determined by the departmieid access, and the treatment facility access is inundated by less

shall be able to operate all units critical to meeting theeett im-  than one foot of water during the regional flood. In these

its as seforth in the WPDES permit for a minimum ergency instancesthe access roads shall be stabilized and delineated; or

periodof 24 hours under all design flow conditions. c. The construction costs of the expansion or upgrading of an
(e) Bypasses.1. Bypassing of wastewater treatmiamilities  existing treatment facility are less than 508hthe value of the

will be permitted, during periods of extreme aménticipated existingfacility. The value of the existing facility shall be calcu

high flows, in order to: latedby subtractinghe 20-year total present worth of expanding
a. Prevent loss of life, @evere property damage at treatmerar upgrading theexisting facility from the 20-year total present
works; or worth of the most cost—édctive treatment alternative located at
b. Prevent reduction or loss of treatment capacity resulti@pothersite which is not in a floodplain.
from total washout of treatment media. (d) Isolation. 1. In order to minimize any potential odooise,
2. Bypass structures shall be designed and constructec@iifl nuisances caused by sewage treatment facilities, and to
accordancavith sub. (5) (h). enhanceplant securityand reliability sewage treatment facilities

3. In lieu of a bypass structure, the department encouragesfi@!l P€ isolated from commercial establishments and from-build
designand construction of a controlled diversion structure. ings occupied or intended for residential use, and from land which

. - i ively being developed for commercial or residential use. The

4. Bypass structures will ndte permitted at the headworks: active . - T
of aerated lagoon or stabilization pond treatment systems. following separation distances shall be rr_1a|nta|ned. -

5. Bypassing to surface waters will not be permitted for-trea a. %EoléneterséSOol.f%_et) for rr(]je(?hanlcal treatment facilities,
mentfacilities which dispose #fient by land application. uentholding and polishing ponas, _

(3) PLANT LocATION. (a) Flood potection. 1. All sewage b. 150 rgetersl (Sgoﬂfeet) for seepage cells, ridge and furrow
treatmentacilities shall bdocated such that they are not subjectYSteMsand overland flow systems;
to flooding. c. 230 meters (750 feet) for aerated lagoons;

2. Any sewage treatment facility located in a floodplain, or d- 305 meters (1,000 feet) forfsite sludge holding facilities
suspectedo be in a floodplain, will not be approved until the floodndspray irrigation systems; and
analysisrequirements of s. NRLD.09 (2) (n) are met. e. 460 meters (1,500 feet) for stabilization lagoons.

3. A sewage treatment facility may be located in the flood 2. The department mayaive the requirements of subd. 1. if
fringe providing the requirements of p4c) and ss. NR16.14, the requirementprevent implementation of the costfesfive
116.15,116.16 and 16.17 are met. treatmentlternative at an existing sewage treatment facility site.

4. All sewage treatment facilities which are located in a floodVhena waiver is requested, the owner shall demonstratesto
plain shall be floodproofetb an elevation of at least 2 feet abovélepartmenthat:

the regional flood elevation. a. The owner has made reasonable attempts to oatain
5. Location of a land disposal system in a floodplain will b@greementrom any afected property owner which states that the
evaluatecbn a case—by-case basis. property owner has been informed diie potential nuisances

(b) Floodway construction1. No new sewage treatment facil which may result from the operation of the sewage treatment facil
ity shall be located in a floodway as defined in ss. MR(3 and [iesand that the property owner does not objedhe construc
116.11.A change in the zoning classification of a treatment-faciion and operation of the sewage treatment facilities; and
ity site from floodway to floodringe in accordance with the pro  b. The treatmentacility owner has enacted a zoning erdi
ceduresspecified in s. NR116.21 (6), will be acceptable only if nancewhich prohibits future construction within the applicable
the rezoning is complemented by the construction of a dry laggparatiordistances, or has purchasedisigt land surrounding
accesas defined impar (c). When the facility site is rezoned fromthe sewage treatment facility to prevent future encroachment.
floodwayto flood fringe, the dry land access requirement natl 3. The department mayaive the requirements of subd. 1. if
be waived. the requirements prevent construction of the coltetfe treat
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ment alternative at a new site. When a waiver is requested flexibility, economy continuity of efluent quality and ease of
ownershall demonstrate that: installationof future units.

a. The treatmenrfacility has obtained from thefatted prop (c) Flow measuement. Equipment for flow measurement and
erty owners the agreements described in subd. 2.a. or that the pgoordingshall be provided for the total waste fldgguipment for
posedsewage treatment facility site is tbely reasonably avail measuringflow streams withirthe treatment facility should be
able site or, the costs associated with using another site woubdovidedto aid facility operation.
placean unreasonable or excessive financial burden on the com ) Emegency operation.One of the following provisions

munity; and y ) _shallbe made to insure continued operatiothef sewage treat
b. The treatmentacility owner has enacted a zoning erdi mentfacility in accordance with sub. (2) (d).

nancewhich prohibits future construction within the applicable 1 ap emegency power generator may be provided. The gen
separatiordistances, or has purchasedisigt land surrounding e ratorshall have sticient generating capacity to meet the treat

the ptroposedreatment facility site to prevent future encroachmemfacimy power demands needed to comply with sub. (2) (d);
ment.

(4) DESIGN OF SEWAGE TREATMENT FACILITIES. (&) Confor- 2. The sewage treatment facility electrical system may be

mancewith facilities plan. The design capacity for municipally connectedo 2 independent electrical transmission routes which

ownedsewage treatment facilities shall be in accordance with : : : :
NR 110.09 (2) (j). Privately owned domestic sewage treatmen teive power from the sanedectrical grid network which sup

L h : . . espower to the treatment facility service area; or
facilities shall provide design capacity for the estimated pepul . . .
tion 20 years from the time of start-up of the facility unless the 3- The sewage treatment facility may be equipped with-hold

cost-effectivestaging analysis in s. NRLQ.09 (2) (j)4. justifies N9 facilities which have a capacity to detain the maximum daily
alesser design staging period. designflow for a minimum period of 24 hours.

(b) Organic loading. 1. The domestic design biochemical (€) New pocesses, methodnd equipmentThe department
oxygendemand and suspendsdlids loading for upgrading or €ncourageshe development of new processgthods, or equip
expandingexisting sewage treatment facilities, or for the eonmentfor the treatment of sewage. Howewehere new processes,
structionof new sewage treatment facilities to replace an existifigethods,or equipment are proposed and whiaréted data is
facility shall be based on actual sewage and operating reccidailablewhich demonstrates the performance of the equipment,
from the existing facilities. The design shall include an appropihe department may require writterertification that the use or
ategrowth increment. deslgnof the equipment is in accordance with the manufacmre_r

2. When actual operating data is not available, the desigp|deI|nes.Furthermore, the department may require the posting
loadingshall be based onantribution of 0.08 kilograms (0.17 0" & Performance bond by the manufacturer
pounds)of biochemical oxygen demand per capita per day and (f) Disinfection. Disinfection shall b@rovided in accordance
0.09kilograms (0.20 pounds) of suspended solids per capita pdth WPDES permit requirements.
day.When garbage grinders are usedrieas tributary to a sewage (g) Unit bypassesUnit bypasses shall be located and arranged
treatmentacility, the design basis shall be increased to 0.10 kilg allow for proper maintenanasf the treatment facility while
grams(0.22 pounds) of biochemical oxygen demand per capgamplyingwith the provisions of sub. (2) (c). In alses, it must
perday and 0.22 kilograms (0.25 pounds) of suspended solids p@fpossible for each treatment unit to be independently removed
capitaper day from service.

3. Sewage treatment facilities Wthh will receiVe industrial or (h) Total treatment faci|it)bypassesl'|'0ta| treatment fac|||ty
commercialwastewater shall be designed to include these wagfghassesnay be permitted in accordance with sub. (2)@ekign
flows. of treatment facility bypass structures shratet the following

(c) Hydraulic loading. The design wastewater flow rate shaltequirements:
be estimated in accordance wihNR 1.0.09 (2) (). When flow 1. Design of a treatment facility bypastsucture shall require
or water use records do not exist, the maximum design flow ra{@ geliberate and conscioudat of the treatment facility opera

shallbe estimated by multiplying the average design flow rate Ry 1o place théoypass into operation. Automatic bypasses are pro
the appropriate peaking factor shown iable 2. hibited.

2. Bypass structureshall be used to conduct only those

) . Table 2 wastewateflows above the peaftow rate which the treatment
Community Size _ plant can safely handle without threatening loss of lifeyere
(population) Peaking Factor propertydamage, or the washout of treatment media.
Under 1,000 4-5 3. The means for measuring and sampling bypassed sewage
1,000 - 10,000 3.0-35 shallbe provided at all bypass structures.
10,000 - 100,000 20-25 (i) Painting. 1. The use of paints containing lead is prohibited.
Over 100,000 1.5-2.0 In order to facilitate the identification of piping, pipes shall be

(d) Sludge storageAdequate sludge storage shall be provid

e%aintedas follows:
asindicated in ss. NR1D.09 (2) (h) 5 and1D.26 (10). a

. Sludge line—brown;

(5) DESIGNFEATURES. (a) Design of conduitsAll piping and b. Gas line—orange;
channelsshall be designed to carry the peak design flow rate. The c. Potable water line—blue;
incoming sewer should be designeddarestricted flowBottom d. Chlorine line—yellow;

corners of the channels must be filleted. Conduits shall be ; .
designedo avoid creation of pockets and corners where solids can .~ Sewage line .gr_a Y, .
accumulateSuitable gates shall be placed in channels to seal of f- Compressed air line—green;

unusedsections in which solids might accumulatde use of g. Nonpotablewater line—blue with 15 centimeter (6 inch)
sheargates or stop planks may be used in place of gate valvesastbands spaced 76 centimeters (30 inches) apart.
sluicegates. 2. In addition to the color code, each pipe shall be adequately

(b) Arrangement of unitsComponent parts of the facility shalllabeledwith a minimum of 2 labels ieach room, crawl space or
be arranged for greatest operating and maintenance conveniegoeapartment.
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3. Existing treatment facilities which do not comply with theshallcomply with the requirements s. NR 81.25 and ch. Comm
provisionsof this subsection shall bring the facility into com 82.
plianceat the time of any major upgrading or expansion of the (d) On-site wells. Construction of wells for supplying water

facility. to a sewage treatment facility shall comply with the requirements
()) Valve identification. All valves shall be identified in the of the approval obtained under s. NR 812.26 (3).
plansand specifications and labeled during construction. History: Cr. RegisterNovember1974, No. 227, &12-1-74; rand recr(1) (c),

. . . RegisterMarch, 1978, No. 267,fe#—1-78;r. and recrRegisterFebruary1983, No.
(k) Operational considerations.All necessary tools and 326, eff. 3-1-83, cr (4) (d), RegisterNovember 1990, No. 419, &12-1-90;

accessoriefor the facility operatds use shall be provided. Stor correctionsn (5) and (6) made under s. 13.93 (20))7., Stats., RegisteBeptember

agespace and a work area shall also be provided. All equipmgife -+ corecions B () @) 7. (3) (b), and (¢) wermade under's. 13.93

shall be located as frovidesuficient clearance for proper and v »Reg Y T

conveniemmaintenance. Allﬁanks,.wet wells, channels anq pipe NR 110.16 Screening devices. (1) GENERAL DESIGN

systemsshall be equipped with drains, valvessamps to facii  oysiperations. (a) Applicability. All wastewater treatment

tatedraining for maintenance and repair ~ plantsshall be provided with protection for pumps and other
(L) Laboratory space and equipmena treatment facility equipmentby installing coarse screerisar racks, mechanically

ownershall eitheiinclude a laboratory for making the necessaryleanedbar racks or comminutors.

analytical determinations and operating control tests, or contract(b) Location. 1. Screening devices installed in a building

with a neighborindacility or independent laboratory to have thg hereother equipment or Bées are locatedhall be separated

analyticaland operating control tests done. from the rest othe building and provided with separate outside
(m) Floor slope. Floor surfaces shall ldoped adequately to entrances.
apoint of drainage. 2. Screening devices shall be provided with convenient

(n) Erosioncontiol during construction Effective site erosion access.
control shall be provided during construction. Project specifica 3 gcreening devices may not be located such that changes in
tionsshall detail erosion control methods. Manner of spoil matgckwaterelevations will interfere with the accuracy of upstream
rial disposal shall also be detailed. flow measuring equipment.

(o) Construction materialsMaterials shall be selected that are (c) Ventilation. Screening areas shall be ventilated.
compatiblewith the wastewater characteristics. Dissimilar metals (d) Channels. 1. Thechannel preceding and following the
shouldbe avoided to minimize galvanic action. T lannel preceding . wing

. o . screershallbe shaped to minimize settling of solids. Fillets shall

(p) Sanitary facilities. Toilet, shower lavatory and locker painstalled as necessary
facilities should be provided in sidient numbers andonvenient
locationsto serve the expected facility personneildt, shower
andlavatory facilities shall be provided in the following instance

2. The screen channel invert must be at IBasintimeters (3
é'nches)below the invert of the incoming sewer
. : ; ' 3. Wheremultiple screening units are installed the channels
facil}t'ieény sewage treatment facility equipped with Iaboratorgha”be equipped with the necessary gates to direct flow from any
’ . . . onescreening unit. Methods for dewatering each channel shall be
2. Any sewage treatment facility equipped with a potable.\ided.

watersupply; or . . 4. Entrance channels shall be designed to distribute flow uni
3. Any sewage treatment facility which has one or more f%rmly to the screening units.

time operating personnel. - (e) Handling sceenings. Adequate facilities must be provided
_(q) Safety. 1. Sewage treatment facilities shall be enclosgg; removal, handling and storage of screenings in a sanitary man

with a fence to discourage entry of animals or unauthorized pgE;. Hand-cleaned screening facilities must include an accessible
sons. ) _ platform from which the operator may rake screenir®sitable

2. Hand rails shall be installedound all treatment tanks anddrainagefacilities must be provided for both the platform and the
in other areas of the facility where the potential of falling existstorageareas.

3. The departmemecommends the following safety measure (2) DEesiGN REQUIREMENTSFOR SCREENINGDEVICES. (a) Bar
be considered in the design of wastewater treatment facilities:screens.1. Clearspacing between bars may not be less than 2.5

a. Provision of first aid equipment; centimeterg1 inch), nor more than 5 centimeters (2 inches).

b. Posting of “No Smoking” signs in hazardous areas; 2. Bar screenmust be placed on a slope of 30 to 45 degrees

c. Provision of protective clothing and equipment such as g\ggh thehorizontal with the exception of those installed for emer
masks,goggles, gloves, hard hats, and safety harness; gencyuse.

d. Portable blower and hose; 3. Approach velocities may be tess than 38 centimeters per

e. Portable lighting equipment; and second(1.25 feet per second) at desi@verage flow conditions
¢ Nonpotable water supbly bibs which are labeled to prevent settling, and no greater than 91_cent|meters per second
: p pply ; : (3 feet per second) at maximum design daily flow to prevent forc
4. The safety and health rules set forth in ch. Comm 32, ajgj material through the openings.
appropriatefederaland local safety codes shall be adhered to in (b) Mechanical segens. 1. Maximum clean spacing between
the operation of wastewater treatment plants. barsmay not exceed 5 centimeters (2 inches).

5. Specific safetyequirements for hazardous chemical-han o Approach velocities may be fess than 38 centimeters per

dling are found in s. NRID.22 (4). o ~ second(1.25 feet per second) at averafgsign flow conditions
6. Specific safety requirements for chlorination facilites to prevent settling, and no greater than 91 centimeters per second
foundin s. NR 1.0.23 (2) (9). (3 feet per second) at maximudaily flow to prevent forcing

(6) WATERSUPPLY. (a) Potable supply Any sewage treatment materialthrough the openings.
facility which has a laboratory shall be provided with a potable 3. All mechanical units which are operated by timing devices

watersupply shallbe provided with auxiliary controls which will set the clean
(b) Plumbing. Sewage treatment facility plumbing systeméng mechanism in operation at a preset high water elevation.
shallbe designed in accordance with ch. Comm 82. 4. Automatic controls shall be supplemented by a manual

(c) Connection to public water systenSonnectiorof a sew override.Manual overrides shall be located in view of the equip
agetreatment facility plumbing system tqpablic water system ment.
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5. Electrical fixtures and controls in screening areas where (b) Velocitycontolled grit chambers.Positive hydraulic con
hazardougiases may accumulate shall meet the requirementsrol shall be provided tmaintain a channel velocity of 30 centi
the national electrical code for class 1, group D, division 1-locanetersper second (one foot per second) through the expected flow

tions. range.Positivehydraulic control shall be provided by one of the
(c) Comminutors.1. Comminutors shall be designed to eomfollowing:
minutethe maximum design flow rate. 1. A flow channel with a parabolic cross—section;

2. Comminutor channels shall be designed to contain the 2. A proportionate weir; or
upstreamvater d_epth asso_ciated wtﬂre_head Io_ss wh_ich occurs 3. A Parshall flume.
atmaximum design flow without surclging the incoming sewer ¢y Aerated grit chambersl. Air rates should be in the range
or other treatment processes. The expected head lossasteall ¢ 4 6 t0 12.4 liters per secoper meter (3 to 8 cubic feet per min

into account the éécts of clogging during operation. ute per foot) of tank length.
3. Comminutor channels shall be equipped with drains. 2. The detention time at the maximum design flow rate should
4. A screened bypass channel shall be provided so that tig exceed 3 minutes.

comminutormay be removed from service for maintenance. 3. Inlets and outlets shall be designed to prevent short eircuit

5. Bypass channels will nbe required where 2 comminutorsing.
areinstalled. Each comminutor shall be capable of comminuting 4. The design of the grit chamber shall be such to avoid pro

the maximum design flow ducingdead spaces.
6. Control switches or a disconnecting device for the cemmi (d) Short-term sedimentation tanksl. Inlets shall be
nutorshall be located in view of the comminutor designedo distribute flow evenly across the tank.

7. Electrical fixtures and controls in comminutors areas 2. Tanks shall be deep enough to prevent turbulent flow

wherehazardous gases may accumulate shall meet the require 3 - Ap aqditional depth of 15 to 25 centimeters (6 to 10 inches)
mentsof the national electrical code for class 1, group D, d|V|S|o§ha” be provided for raking mechanisms.

1 locations. . . .
History: Cr. RegisterNovember1974, No. 227, &€f12-1-74; rand recrRegis 4. Surface area of the sedimentation tank shall be deSIQned

ter, February 1983, No. 326, &f3-1-83. notto exceed a surface settling rate of 1,900 cubic meters per day
persquare meter (46,000 gallons per day per square foot).
NR 110.17 Grit removal facilities. (1) APPLICABILITY. History: Cr. RegisterNovember1974, No. 227, &f12-1-74; rand recrRegis

Grit removal facilities are recommended for all sewage plants afiiebruary1983, No. 326, éf3-1-83.
2E)enr1eg:\:\rlgtr:1 ;o;tp:slﬁqnstsr é?:g?\ll\iﬁngsz%v;?griiglo anm" g'&'ﬁg Z?Wﬁ;s o' NR110.18 Settling tanks. (1) DESIGN CONSIDERATIONS.
y 9 grt (a) Multiple settling tanks.1. Multiple settling tanks shall be pro

(2) DEsiGNCONSIDERATIONS. (&) Location. Where practical, yidedatall sewage treatment plants with an average design flow
grit chambers should preceduent pumps. When installed, grit\hich exceeds 1,890 cubic meters gday (0.5 million gallons per

chambersshall precede all major treatment units. day).
(b) Protection. All grit chambers shalbe preceded by abar 2 control appurtenances such as valves, gates, splitter boxes,
rack, coarse screen or comminutor andflow measuring devices, shall be provided to diviféow

(c) Housed facilities.1. Enclosed grit removal areas shall bequallyto each settling tank.

vent_ilated.Fresh air shall_ be int_roduced continuousl_yl aate of (b) Servicing. 1. All settling tankshall be provided with easy
12 air changes per hquor intermittently at aate of 30 air changes gccesdor maintenance.

perhour ) ) . 2. Each settling tank shdlke capable of being independently
2. All electrical work in enclosed grit removal areas whergewaterecand isolated for servicing. Provisions shall be made to

hazardougiases may accumulate shall meet the requirementsy@dtectempty settling tanks from the hydrostatic uplift due to high
the national electrical code for class 1, group D, division 1-locgroundwater.

tions. o o (c) Safety. Operatorsafety shall be considered in the design

(d) Number of units Grit removal facilities shall have lfast  of settling tanksSafety features such as machinery covers, life
2 hand-cleaned units, or a mechanically cleaned unit withjjiges, stairways, walkways, handra#sd slip-resistant surfaces
bypass. . . . ) . ~ shallbe provided if appropriate.

(e) Grit handling. 1. All facilities not provided with positive  (4) Electrical contols. Electrical fixtures and controls in
velocity control shallinclude means for grit washing to furtherenciosedsettling tanks shall meet the requirements ofhtiteonal
separaterganic and inayanic materials. electricalcode for class 1, group D, division 1 locations. The fix

2. Gritremoval facilities located in deep pits shall be providemiresand controls shall be located to providsvenient and safe
with mechanical equipment for hoisting or transporting grit taccesdor operation and maintenance.

ground level. Impervious, nonslip, workireyirfaces with ade  (e) Imhoff tanks. Imhof tanks will not be approved by the
quatedrainage shall be provided for grit handling areas. Storaggpartment.

areas for wasted grit shall be provided. (2) DESIGNREQUIREMENTS. (a) Inlets. 1. Settling tank inlets

(f) Basis of designDesign of grit chambers shak based on shallbe designed to dissipate the inlet velqditydistribute the
thessize and specific gravity of the grit particle to be removed. flow equally and to prevent short—circuiting. Either channel shall
this information is not obtained from actual field measurementse designed to maintain a velocity of at least 30 centimekers
thenthe design shall assume removal of all particles retained $8tond(one foot per second) at one—halfaverage design flow
a65 mesh (0.21 mm) sieve and havingiaimum specific gravity or someother means of preventing solid deposition shall be used.
of 2.65. The design requirements of sub. (3) are based on thggeherpockets and dead ends shall be eliminated and corner fil

assumptions. lets orchanneling used where necess&fimination or removal
(3) DEesIGN REQUIREMENTS. (a) General equirements. 1.  of floating materials irinlet structures having subnged ports
Inlet turbulence into grit chambers shall be minimized. shallbe required.
2. Drains or other means for dewatering each grit unit must 2. Inlet velocities in rectangular settling tanks mayenateed
be provided. 15 centimeters per second (0.5 foot per second).
3. An adequate supply of water under pressure shall be pro 3. Inletvelocities in center feed circular settling tanks may not
vided for cleaning grit equipment. exceedd1 centimeters per second (3 feet per second).
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(b) Tank featues. 1. The side watetepth of mechanically departmentnayapprove an overflow rate of 188 cubic meters per
cleanedsettling tanks shall be as shallew practical but not less meterper day (15,000 gallons per foot per day).
than2.1meters (7 feet). Final clarifiers for activated sludge may 3. The design parameters shown @blE 3 may be waived by
notbe less than 3 meters (10 feet) in depth. Final clarifier for fixge department if the settling tank desigrbased on settling tests
film treatment systems may not be less than 2.1 meters (7 feef)wastes currently received at the existing treatment faaility

2. The tops of troughs, beams, and similar construégi@n if the efluent from the sewage treatment facility is to be disposed

tureswhich are submged shall have minimum slope of 1.4 ver onland.
tical to one horizontal. A slope of one to one shall be provided ortistory: Cr. RegisterNovember1974, No. 227, &12-1-74; rand recrRegis
the underside of such features to prevent the accumulation@f-ebruary1983, No. 326, £13-1-83.

scumand solids. ) ) NR 110.19 Trickling filters. (1) APPLICABILITY. (a) Sur-

3. Efluent weirs shall be adjustable. facewater dischage. New trickling filters shall be used Ton

(c) Sludge and scunemoval. 1. Scum bdles shall be pro junction with other treatment units which, in combination, will
vided ahead of outlet weirs on all primary and final settling tankproducean acceptable level of treatment as defined in s. NR

2. Sludgehoppers shall have a minimum side wall slope ¢§10.15(2) (a). Existing tricklindilters may be used as a treatment
1.7 vertical to one horizontal. Hopper wall surfaces should B#it in plant expansion if the #dient quality requirements of s.
madesmooth with rounded corners to aid in sludge removal. TRER 110.15 (2) (a) are met.
departmentvill not approve increasing the depth of sludge-hop (b) Land disposal. Trickling filter treatment systems are an
pers for the purpose of sludge thickening in settling tanks.  acceptableneans of treatment prior to land disposal @tieft.

3. Each sludge hopper shall hasa individually valved (2) DesIiGN REPORT. A design report must be submitted in
sludgewithdrawal line at least 15 centimeters (6 inches) in diamaccordancewith s. NR 1.0.15 (1). The report shall show the
ter. Head available for withdrawalf sludge shall be at least 76empirical equations and thassumptions used for designing the
centimeters(30 inches), or greater as necesstwymaintain a trickling filter and the additional treatment units.
velocity of 91 centimeters per second (3 feet garond) in the (3) DESIGNREQUIREMENTS. (@) Recirculation. Recirculation

withdrawalpipe. shallbe provided for intermediate and high-rate filtermtwease
4. A sludge wellor other appropriate equipment shall be- prdreatmentefficiency and toprovide wetting of the biological
vided for viewing and sampling sludge. growth. Therecirculation rate shall be variable. The recirculation

5. Provisions for cleaning sludge piping shall be made. 'ateto average influent flow ratio should not exceed 4:1.

6. The department may approve the use of glass lined pipe for(P) Dosing cycle.The interval between dosing cycles may not
sludge.Glass lined pipe may not be less than 10 centimeters&4ceedone hour

inches)in diameter (c) Flooding. Filter structureshould be designed to allow
7. Suitable mechanical sludge and scum collection equipmdi@eding of the filter o
shall be provided in all settling tanks. Provisions for sepacaten  (d) Primary treatment. Trickling filters shall be preceded by
washingshallbe made for treatment facilities which do not havBrimary treatment facilities.
primary settling facilities. (4) DesIGNLOADING. Hydraulic and aganicloadings to trick
(d) Design parametersl. Operating design parameters foling filters may not exceed the valugwen in Tble 4. Higher
settlingfacilities may not exceed the values given abf€ 3. loadings may be approved if justified by pilot studies or if
manufactureanedia is used. Higher loadings may also be used if
Table 3 thetrickling filter is intended to act only as a roughing or polishing
SURFACE SETTLING RATE treatmentunit.
Weir Table 4
Overflow Hydraulic Organic
Solids Rate Loading Loading
-m3m2d  Loading -m/m.d- Recirculation -m3/m2.d- —kg/m3.d-
- —kg/m2.h- (gall Filter Type Ratio (mgal/acre-day) (Ibs/10 fi3.d)
Location Flow Basis (galft2d)  (b/ft2.h) ft.day) 4 03
- - 20 125 Low-rate - (4) (20)
Primary Average design (1000) - (10.000) | - : o 05
- 50 ntermediate—rate less than 2:1 1) (30)
Maximum Hourly (1500) - - 0 o
- - 50 High-rate 2:1-to-4:1 (43) (Gb)
Intermediate Maximum Hourly (1500) - - - .

. _ (5) HybpRrRAuLIC FEATURES. (a) Dosing equipmentl. Sewage
Final (following) shallbe distributed over the filtday rotary distributors or other
cnciing Average design - (ig) (1(1)20%0) suitabledevices which will permit uniform distribution to the-fil

: 75 50 : ter surface area.
Maximum Hourly 156 (1.6) - 2. Sewage shall be appli¢dithe filters by siphons, pumps or
—Activated Average design ~ 7.0 125 by gravity dischage from preceding treatment units when-suit
Sludge (1.4) (10,000) able flow characteristics havieeen developed. The dosing rate
Maximum Hourly 42 10.0 _ shallbe lage enough to insure rotation of the distributor arms.
(1200) (2.0) 3. A minimum clearance of 15 centimeters (6 inches) between
Nheparate 120 verage design - (IZZ) (1320%0) mediaand distributor arms shall be provided.
- 3 100 : (b) Undedrainage system.1. An underdrainage system
Maximum Hourly g0 (2.0) which covers the entire floor of the filter shall be provided. Inlet
-Extended Average design — 6.0 125 openingsinto the underdrains shall haae unsubmeed gross
Aeration 1.2) (10,000) combinedarea equal to at least 15% of thaface area of the filter
Maximum Hourly 40 10.0 - 2. The underdrains shall have a minimum slop&%. Eflu-
(1000) (2.0) entchannels shall beéesigned to produce a minimum velocity of

2. For treatmenplants with an average design flow greate0 centimeters per second (2 feet per second) at the average daily
than 3,785 cubic meters per day (one million gallpesday), the rateof application to the filter
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(6) Mepia. (a) Type. The media shall be crushed roslag NR 110.20 Rotating biological contactors. (1) Gen-
or material specially manufactured fose as media in trickling ErRAL. (a) Applicability. Rotating biological contactors may be
filters. usedwhen the wastewater is amenable to biological treatment.
(b) Quality. 1. Rock and slamedia shall be durable, resistant! his treatment processay be used for carbonaceous or nitroge
to spalling or flaking, and beelatively insoluble in sewage. Slaghousoxygen demand reduction, or both.
mediamay not contain iron. The top 46 centimeters (18 inches) (b) Manufacturers warranty Manufacturers of rotating bio
of natural aggregate shall have a loss of not more than 109dagical contactor equipment shall guarantee the rotegimajts,
measuredy the 20 cycle, sodium sulfate soundness test, with thedmedia against failure during the initial 5 years of operation for
balancepassing a 10—cycle test. The test shall be done in accortl proposed rotating biological contactezatment systems. The
ancewith ASCE Manual of Engineering Practice, Number 13. guaranteeshall include equipment replacement and installation
2. Manufactured media shall be resistantltraviolet degra  COStS- . .
dation, disintegration, erosion, aging, all common acids anel alka (2) DESIGN CONSIDERATIONS. (a) Design eport. A design
lies, organic compounds, and fungus or biological attack. Eith&gport for rotating biological contactors shall be submitted
the media shall be structurally capable of supporting a pessogccordancevith s. NR 1.0.15 (1).

weightor a suitable access walkway shall be provideallow for (b) Design parametersThe design of rotating biological con
distributor maintenance. tactorsshall consider:
(c) Size andyrading of ock, slag and similar medial. Rock, 1. Design flow rate;

slagand similar media may not contain more than 5% by weight 2. Influent carbonaceous and nitrogenous biochemicat oxy
of pieces whose longest dimension is 3 tithesleast dimension. gendemand;

Theyshall be free from thin elongated and flat pieces, digsj, 3. Rotational velocity;

sand,or fine material anghall conform to the following size and 4. \\astewater temperature; and

radingswhen mechanically gradexyer a vibrating screen with b . L
gquare%penings: Y9 9 ub|e5' Percentnfluent biochemical oxygen demand which is sol

. . » o 0
a. Passing 1.4 centimeter (4 1/2-inch) screen — 100% by (3) DEsSIGNFEATURES. (a) Primary treatment. Rotating bie

We'%ht;? ined on 7.6 . 3-inch 95-100% Itc))gical contactors shall be preceded by primary treatment.
weight' etained on 7.6 centimeter (3-inch) screen — 95— 0 y(b) Contacttanks. 1. Contact tanks shall be sized to maintain

) . . . _amaximum hydraulic detention time of 100 minutes.
c. Passing 5.1 centimeter (2-inch) screen — 0.2% by weight; 5 " rynysshall contain positive liquid level control so that the
d. Passing 2.5 centimeter (1-inch) screen — 0.1% by weighgtating biological contactors will remain approximately 40%
2. The department may approve other rock media gradatich#omerged.
providedthe gradations are consistent with accepted published 3. Contact tanks and rotating shafts shall be enclosed. The
engineeringpractices. enclosureshall be ventilated.

(7) STRUCTURAL FEATURES. (a) Mercury seals.Mercury seals 4. Removable b#ies shall be provided between contact
may not be used on trickling filter distributors. Mercury sehiall ~ stages.
beremoved from existing filters during renovation. Mercury seals (¢) Equalization. Equalization facilities shall be provided
removedfrom existing filtersduring renovation or destruction of aheadof rotatingbiological contactors if the ratio of maximum
thefilter shall be disposed in a location and manner approved fyurly design flow to average design flow exceeds 2.5:1.
thedepartment. _ _ (d) High density mediaHigh density shafts may not be used

(b) Depth of media.Rock or slag filter media, or loose syn in the first 2 stages of any rotating biological treatment unit er sys
thetic media, shall have a minimum depth of 1.5 meters (5 fegdn.
abovethe underdrains. Synthetic corrugated filter media should (¢) Rotational speed.1l. Contactors shall be equipped with
havea minimum depth of 3 mete(%0 feet) to provide adequate riye units which will allow variable rotational speed.
contacttime with the wastewateRock or slag filter media depths
may not exceed 3 meters (10 feet) asyhthetic filter media
depthsmay not exceed 9.1 metdB) feet) except where special o . - .
constructionis justified through pilot studies. (f) Load monitoring. Each rotating biological shaft shall be

: ' ?qupedmth a load monitoring device.
L (c) Covers. _Covers S_ha" be provided on aII_fll_ters to preven History: Cr. RegisterNovember1974, No. 227, &€f12-1-74; rand recrRegis
icing and freezing antb increase the treatmenfieiency of the  ter, February1983, No. 326, &3-1-83.
filter during winter conditions. )

(d) Ventilation. 1. The underdrainage systemfleént chan NR 110.21 Activated sludge. (1) APPLICABILITY. The
nels,and efluent pipe shall be designed to permit free passage@jtivatedsludge process, and its various modifications, tyey
air. The size of drains, channels and pipe shabumh that not Usedwhere sewage is amenable to biological treatment.
more than 50% of their cross—sectional area will be supeder ~ (2) DEsIGN REPORT. A design report shall be submitted in
underthe maximum daily design hydraulic loading. The design éccordancavith s. NR 10.15 (1).
the effluent channels should consider the probability of increased (3) DESIGN CONSIDERATIONS. (@) Process selection.The

2. Maximum rotational speed shall be limited tpeaipheral
velocity of 49 centimeters per second (1.6 feet per second).

hydraulicloading. choice of activated sludge process will be influenced by the
2. Filter covers shall be designed to allow adequate ventifiggreeof treatment needed &xhieve the requiredfefent limits,
tion to maintain the filter in an aerobic state at all times. the proposed treatment facility size, and the characteristics of the

(e) Maintenance.All distribution devices, underdrains, chan wasteto be treated.

nelsand pipes shall be installed so ttraty may be properly main (b) Winter protection. Activated sludge processes and aeration
tained, flushed and drained. equipmentwhich are subject to freezimyg icing shall be designed

to minimize the degree of freezing and icing.

(f) Flow measuement. Devices shall be provided to permit ; .
measuremertf flow to the filter including the amount of recireu ___(C) Pretreatment.Where primary settling tanks are not used,

latedflow. effectiveremovalof grit, debris, excessive oil or grease, and-com
History: Cr. RegisterNovember1974, No. 227, €f12-1-74; rand recrRegis minutionor screening of solids shall be prowded ptu)the acH
ter, February 1983, No. 326, &f3-1-83. vatedsludge process.
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(d) Measuring devicesDevices shall be installed for measurthe maximum design flow to be carried with any singéation
ing and displaying flow rates of raw sewage or primafigeft, tankunit out of service.
returnsludge, and air to the aeration facilities. Itis recommended 6. Channels and pipes carrying liquids with suspended solids
that these devices totalize and record, as well as indicate, flowsthllbe designed to maintain self-cleansing velocitieshall be

the average design flow for the treatment plant is greater thagitated to keep theolids in suspension at all rates of flow within
5,680cubic meters per day (1.5 million gallons per day). the design limits.

(e) Equalization. Equalization chambers shall be provided 7. All aeration tankshall have a freeboard of not less than 46
whenlarge daily fluctuations of influent flow or ganic loading centimeterg18 inches).

are expected to occur ) ) ) (5) AERATION SYSTEMS. (a) General. The aeration system
(4) AERATIONTANKS. (@) Process designThesize of aeration shallbe capable of meeting the oxygen requirements of the acti

unitsfor any particular adaptatiaof the activated sludge processyatedsludge system, or of maintaining adequaiging of the

sha_II be determined .by pilot .plant studlesZ or calcu.latlon_s basgfixed liquor suspended solids, whichever is greater

mainly on food to microaganism (F/M) ratio and mixed liquor (b) Oxygen demandl. Aeration equipmershall be capable

suspendedsolids (MLSS) levels. Other factors such as size ok aintaining a minimunmixed liquor dissolved oxygen con
treatmentplant, diurnal load variations and degree of treatmenlly hirationof 2 milligrams per liter

requiredshall also be considered. In addition, temperapire, 5 Inthe ab f . v d ined val h
bicarbonatéhardness, and reactdissolved oxygen shall be con , 2- In the absencet experimentally determined values, the
signoxygen requirements for all activated sluggecesses

sidered when designing for nitrification. The calculations used$aII be 1.1 kilograms oxygen per kilogram peak BQDL
o]

determinethe aeration capacity shall be included in the desi A .
reportrequired by s. NRID.15 (1). Designs based mixed lig undsoxygen per pound peak BOD5) removed in the aeration

uor suspended solids levels greater than 5,000 milligrams per | .k?{"[‘fth tr|1e exhceﬂ)ionl %fkt.kl‘e extended aeratioE_lprocess, fokr
will not be approved unless adequate data is submitted sho the value shall be 1.8 kilograms oxygen per kilogram peal

the aeration and settling systems are capable of supporting 5(1.8pounds oxygen per pound peak BODS).
levels. 3. In the absencef experimentally determined values, the

feai ; ; ; ; itrogenoxygen demand (NOD) shall be 4.6 kilograms of oxygen

(b) Permissible loadings.In lieu of the design calculation nitrog X
requirement®f par (a), the parameters shown iable 5 may be per kilogram removed peak total Kjeldahitrogen (TKN) (4.6
usedto design aeration tank capacities. poundsoxygen per pound removed peak TKN).
(c) Air supply to meet oxygen demands. The design of the
Table 5 aeratorsystem to provide the oxygen requirements calculated in

accordancavith par (b) shall be done using standard design-equa

V‘Eg’;‘jﬁfgc tionsfor diffused and mechanical aeration systems. Calculations
kg BOD= shall incorporate such factors as tank depth, alpha factor of the
applied/mf3.d waste,beta factor of thevaste, certified aerator oxygen transfer
F/M mg BOD (Ibs. BOD efficiency, minimum aeration tank dissolved oxygeoncentra
brocess applied/ mg apppte3d£_000 Missmge  lion critical wastewater temperature and altitude of the wastewa
- : ter treatment facility
Conventional 02 -05 Goy 1000~ 3,000 2. In the absence afpecific design information, the air
_ 0.6 requirementsshall be calculated using an oxygen transfiéf
Step Aeration 02 -05 (40) 2,000- 3,500  ciencyof 7% for difused aerators, or a transfer rate of 1.2-kilo
gramsoxygen per kilowatt—hour (2 pounds oxygen per horsepow
0.8 er—hour)for mechanical aerators.
Complete Mix 02 -06 (50) 3,000 - 5,000 (d) Mixing requirements. The following minimum require
Contact- 02 - 06 0.8 1000 - 3000  Mentsshall be met to insure adequate mixing of mixed liquor sus
Stabilization (50) 4,000 - 10,000  pendedsolids.
Extended Aeration  0.05 — 0.5 0.25 3,000 - 5,000 1. Diffused aeration systems shall be capablgelivering a
(15) minimum air flow rate of 20 cubieneters per minute per 1,000
footnotes: a) total aeration capacity cubicmeters (20 cubic feet per minute per 1,000 cigat) of aer
b) contact tank ationvolume.

c) reaeration tank

2. Mechanical aerators shall deliver a minimum of 15-kilo

(c) Number of units Multiple aeration tanks shall be providedyatts per 1,000cubic meters (0.6 horsepower per 1,000 cubic
where the average desigfiow exceeds 1,890 cubic metersieet) of aeration volume.

(500,0009a|!ons) per day ) . (e) Other air-use demandsThe aeration system shall also be
(d) Aeration tank design feates. 1. The dimensions of each¢apable of providing the air required for channel aeration, air-lift

aerationtank or return sludge reaeration tank shall be such asji¢imps aerobic digesters, and any other air-use demand.

malntaln.eﬁgctlve mlxmg and gse of air (6) AERATION EQUIPMENT. (&) Diffused aeration systemd..

2. Liquid depths in aeration tanks may notless than 3 \yitiple blowers shall be provided. Th#owers shall be sized to
meters(10 feet). The department may alldiguid depths t0 meet the maximum air demand with theyisst blower out of ser
exceeds meters (16 feet) on a case-by-case basis. vice. The design shall also provide for varying the volume of air

3. Baffling or the placement of aeration equipment shall pralelivered in proportion to the air demand of the plant.

vide positive control of hydraulic short-circuiting through aera 2. piffusers and air piping shall be capable of supplyiiey

tion tanks. diurnal peak air demand or 200% of the design average air
4. Process piping, influent channels and inlet structure shddmandwhichever is lager.
be arranged to provide operational flexibility 3. The arrangement of lisers shall permit their removal for

5. Inlets and outlets for eachkeration tank unit shall be inspectionmaintenance and replacement without dewatering aer
equippedwith valves, gates, stop plates, weirs or other devicesationtanks or channels and without shuttingtbé air supply to
permitcontrolling the flow to each tank and to maintain a constaother diffusers in the treatment system. The department may
liquid level. The hydraulic properties of the system shall permitaive this requirement for systems with multiple aeratianks
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providedthe treatment &€iency of the system can be maintained c. The need for rapid mixing and flocculation basins;
with one aeration tank out of service. d. The settling characteristics of the chemical sludge;

(b) Mechanical aerators.1. Multiple mechanical aeration  e. The need for pH adjustment to optimize chemical-reac
units shall be designed and located stcasieet the diurnal peak tions; and

oxygendemand 0200% of the design average oxygen demand, f The velocity of waste streams in flow conduits to minimize

whichever is lager, with one unit out of service. destructionof floc.
2. Due to high heat loss, the mechanical aerators shall be pro ) phosphorusemoval. 1. Addition of lime or the salts of
tectedfrom freezing. aluminumor iron may be used for the chemical precipitation of

(c) Pure oxygen.Wherepure oxygen is proposed, supportingsolublephosphorus.
datafrom pilot plant installations or full-scale installations simi 5 The addition of polyelectrolytes to aid in the settlofg
lar to the one proposed shall be submitted to justify the aerafﬂ’fosphatmrecipitates should be considered.
loading rate and the amaunt and typeasiration capacity and 3. Chemicals shall be mixedpidly and thoroughly with the
equipmentproposed. wastewater.

(7) SLuDpGE EQUIPMENT. (@) Return sludge rateThe rate of (4) HazarD

. OUS CHEMICAL HANDLING. (a) Safety. 1. Eye-—

sludgereturn expressed as a percentage of the average ﬂhiWgnwashfountains and safety showers using potable water shall be

of sewage shall lie within the limits shown iat¥e 6: providedin the laboratory and on each floor level or work location

Table 6 wherehazardous chemicals astored, mixed or slaked, pumped,
e : meteredor unloaded. These fountains and showers shdédse
. Minimum Maximum than 7.6 meters (25 feet) from points of exposure to hazardous
Conventional 15 75 chemicalsand shall be fully usable during all weather conditions.
Step aeration 20 75 2. Eye-wash fountains shall be supplied with water \&ith
Contact stabilization 50 150 temperaturenot exceeding 3& (100F). This supply shall be
Extended aeration 50 200 separatdrom the hot water supply and be able to provide 15 to 30
Complete mix 20 75 minutesof continuous irrigation of the eyes.

(b) Return sludge pumpsl. If motor driven returisludge 3. Safety showers shall sapableof dischaging 1.9 to 3.2

pumpsare used, the maximum return sludge capacity shall be {ig"S Per second (30 to 50 gallons per minute) of water with a tem
with the lagest pump out of service. A positive head shall be prB€raturenot exceeding 3& (100F) temperature, and at pres
vided on pumpsuctions. Pumps shall also have at least 7.6-cer§Bres°f 1.41 to 3.52 kilograms force per square centimeter (20 to
meter(3-inch) suction and dischge openings. pounds per square inch). _ _

2. If air lifts are used for returning sludgem each settiing ___4- The following protective clothing and equipment shall be
tank hopper no standby unit will be required provided thessign 2vailable for use with all operations or procedures in which their
of the air lifts allows rapid and easy cleaning. Air lift pumps shall'lsewlll minimize the risk of injury to personnel._
be designed to provide positive control of the return sludge rate. & Chemical workes goggles orother suitable goggles

(c) Return sludge pipingSuction piping and disctge piping (safetyglasses are ms‘lufl(_ant),
for returning activated sludgghall be at least 10 centimeters (4 D. Face masks or shields for use over goggles;
inches)in diameter and must lesigned to maintain a velocity ~ ¢. Rubber gloves;
of not less than 60 centimeters per second (2 feet per second) atl. Rubber aprons with leg straps;
normal return sludge rates. Suitable devices for observing, sam e. Rubber boots; and
pling and controlling return activatesfudge flow from each set f. Safety harness and line.

ting tank shall be provided. 5. Warning signs shall be installed where appropriate.

Witgdzhr?;tiirséumdgnetggr;g.’\le?isot_ezgllzg)ge piping shall comply (b) Storagerequirements.1. The materials used for storing

q . . of hazardous chemicals shall be selected based on the physical and
(€) Waste sludge pumps/ariable speed or multiple constantcpemicalcharacteristics of each chemical used.

speedwaste sludge pumps shall be prg)wded. The maximum 2. Chemicaktorage areas shall be enclosed by dikes or curbs

sludgepumping rate shall be at least 200% of the anticipated vol hich will contain the stored volume in case of a spill until it can

metricsludge production rate. Devices for measuring waste a e either safely transferred to another storage area or released to

vatedsludge flow rates shall be provided. : X
History: Cr. RegisterNovember1974, No. 227, 612-1-74; rand recrRegis the wastewater at a controlled rate which will not damage the

ter, February 1983, No. 326, &f3-1-83. treatmenffacilities, inhibit the treatment processes, or contribute
] ) to stream pollution. Liquid polymer shall be similarly contained.
NR 110.22 Physical-chemical treatment. (1) AppL- 3. Chemical storage and mixing areas shall be separate from

cABlLITY. Physical-chemical treatment processes may be us§flertreatment plant functions.

whereappropriate to achieve _the requiretiuet limits. ) . 4. Nonslip floor surfaces are desirable in polymer handling
(2) DEsIGN REPORT. A design report shall be submitted ingreas.

accordancavith s.NR 110.05 (1). The report shall detail any 1ab ) b mping and pipingequirements.1. The materials used

testing,pilot plant studies or operating experience used to des%rp piping, valves, pumping, metering, splash guards and any

the physical-chemical process. other equipment used to convey hazardehemicals shall be

(3) CHemicAL TREATMENT. (@) Chemical selectionSelection selected based on the physical and chemical characteristics of
of chemicals used in chemical treatment shall be based on #3@nchemical used.

characteristicef the wastewater and constituents to be removed. 2. All piping containing or transporting hazardous chemicals

(b) Design basis.1. Design othemical treatment processessha| pe identified with labels every 3 meters (10 feet)eittdat
shallbe based on laboratory testing, pilot plant studies or practif@st2 |abels in each room, closet or pipe chase. Color codityg

operatingexperience. _ alsobe used but is not an adequate substitute for labeling.

2. Design of chemical treatmeetiuipment, reactors, and 3 Al pumps or feeders for hazardous or corrosive chemicals
appurtenanceshall consider: shall have splash guards which willfegtively prevent spragpf

a. The chemical requirements and feed rates; chemicalsinto space occupied by workers. The splash guards are

b. The location of chemical injection into the waste streanm addition to guards to prevent injury from movingrotating
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machineryparts.All connections except those adjacent to storage 2. The loading rate for filters which operate on a continuous
or feeder areas shall have guards which will directlanitage basismay not exceed 20 liters per square meter (0.5 gallons per
awayfrom space occupied by workers. squarefoot) per day for total bed area.

4. Exposed pipes containing hazardous chemicals may not bgd) General equirements.1. Duplicate filters shall be pro
locatedabove shoulder level except where continuous drip eolledded.
tion traysand coupling guards will eliminate the spraying or-drip 2. |ntermittent sand filters shall be sealed in compliance with
ping of these chemicals onto workers. the provisions of s. NR110.24 (4).

(5) PHysICAL TREATMENT. (&) Design. Physical treatment 3. |ntermittent sand filters shall be underdrairigdderdrains
shallbe evaluated oa case-by-case basis. The design shall gay be constructed of open jointed or perforated, dapcreteor
basedon pilot plant studies or operating experience. plastic pipe. Underdrain spacing mat exceed 3 meters (10

(b) Filtration. 1. Selection of type, size, and deptHibér  feet) on center
mediashall depend on ttfétration rate, the type of treatment pro  (e) Media. 1. Clean graded gravel shall be placed around the
vided prior to filtration, filter configuration, available hydraulic underdrainsDepth of the gravel shall be at least 15 centimeters

head,and t_he d(_asired ftdient qualit_y _ _ _(6inches) over of the top of the underdrains.
2. Multtiple filters shall be provided to insure compliance with 2. At least 6centimeters (2 feet) of clean sand shall be placed
s.NR 110.15 (2) (c). overthe gravel. The &ctive size of the sand shall Be3 to 0.6

3. Filtration rates at maximum daily design flow may nomillimeter (0.01 to 0.02 inches) with a uniformity céieient of
exceed3.4 liters per second per square metga{®ns per minute 3.5.
persquare foot) with one filter out of service. () Buried sand filters.1. Distribution piping shall have a

4. Provisions shall be made for backwashing each.filtee minimum diameter of 10 centimeters (4 inches). Spacing of dis
backwashsystem shall be capable of providing a variable backibution pipes may not exceed 3 meters (10 feet). Distribution
washrate with a maximum rate didient to fluidize the filtering pipesmay not be placed directly above underdrains.
material. A minimum backwaslperiod of 10 minutes shall be pro 2. The distribution piping shall be vented to #tenosphere.
vided. o o 3. Buried sand filters shall be dosed by pumps or siphons. The

5. Air scour for aiding backwashing is recommended.  dosingvolume shall be 90% of the volume of the distribution pip

6. Provision shall be made for chlorinating each filter ing. The dosing system and distribution piping shallsized to

7. Backwash reservoirs shall be providedtaTbackwash handlethe average daily design flow
waterstorage providedhall equal or exceed the volume required 4. Buried sandilters shall be covered by a minimum of 91
for 2 complete backwash cycles. centimeterg36 inches) of soil.

8. Spent backwash water shall be individually treated or (g) Exposed sand filtersl. Exposed filters may be used when
returnedto the head of the treatment facilithe return rate of thefilter will be designed t@perate during the summer months.
backwastto the head of the treatmdatility may not exceed 15% 2. Distribution troughs or piping shall be spaced not more
of the average design flow rate. than6 meters (20 feet) on center

(c) Microstraining. 1. Multiple screening units shall be pro 3, Splash pads shall be provided at each point of digehar

videdto insure compliance with S NFi(lle; (2) (_C)' 4. Exposed sand filters shall desed by pumps or siphons.
2. The screening rate at maximum daily design flow may nPhe dosing volume shall be digient to cover the filter with 3 to

exceed3.4 liters per second per square metgadns per minute 6 centimeters (2 td inches) of dfuent. The dosing system shall

persquare foot) based on subged area with one screening unithe sized to handle the average daily design flow

outof service. . _ 5. Exposed sanfilters shall have a freeboard of at least 60
3. Provisions shall be made for backwashing each unit. Théntimeterq2 feet).

backwashsystem shall be capable of delivering at leastiteis History: Cr. RegisterNovember1974, No. 227, &12-1-74; rand recrRegis

per second per meter (8 gallons per minute per foot) of filtéar, February1983, No. 326, &f3-1-83.

length. Backwash shall be delivered at 4.2 kilograms force per o ) S

squarecentimeter (60 pounds per square inch). 'NR110.23 Disinfection. (1) GENERAL. (a) Applicability.
4. Spent backwash shall be individually treated or returnedfSinfectionshall be provided in accordance with WPDES permit

thehead of the treatment facilityhe return rate of backwash toféguirements. o .

the head of the treatment facility may not exceed 15% of the (b) Effluent limitations.1. When chlorine is used as the disin

designaverage daily flow rate. fectant, the residual concentration in the wastewater treatment
(6) RECIRCULATING SAND FILTERS. (a) Applicability. Recircu facility effluent shallcomply with WPDES permit requirements.

lating sand filters may be approved on a case-by-case basis. 2. Effluent bacterial concentrations shall conform with
(b) Primary treatment. Recirculating sand filters shall be pre WPDESpermit requirements. _ .

cededby a minimum of primary treatment. (c) Process selectionl. The selection of the method of disin
(c) Reciculation tanks. 1. Recirculation tanks shall befectionshall be based on a cosfeetive comparison afisinfec

equippedwith a highwater and pump failure alarm. tion methods. o
2. Recirculatiortanks shall have a minimum detention time 2 \Where a disinfection procesgher than chlorine is pro

of 24 hours. posed,supporting data fronpilot plant installations or similar

full-scaleinstallationsshall be submitted as a basis for the design

(d) Maintenance.Recirculation tanks and sand filters shall bgf the system in accordance with s. NFOAL5 (1)

readily accessible for inspection and maintenance. .

(7) INTERMITTENT SAND FILTERS. (&) Applicability. Intermit (2) DISINFECTIONWITH CHLORINE. (@) Storage equirements.
tent sand filters mav b d PP b X basi 1. If a gas chlorinator and chlorine cylinders are installed in a

. y be approve_ ona casg y-case basis. building used for other purposes, the chlorinator and chlorire cyl

(b) Primary treatment. Intermittent sand filters shall pge-  jnders shall be separated from all other portions of the building by
cededby a minimum of primary treatment. being kept in a gas—tight room. Doorghis room shall open only

(c) Loading. 1. The loading rate for installations which eperto the outside of the building, and shall be equipped with panic or
ate with significant rest periods may not exceed 41 liters pemergencyhardware. Those rooms shall be at or slightly above
squaremeter (one gallon per square foot) per.day gradeand must permit easy access to all equipment. If one ton or
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largercylinders of chlorine are used, the chlorinateuipment (f) Dechlorination. 1. Dechlorination shall be provided in
shall be kept in a room separate from the chlorine cylinders. accordancevith WPDES permit requirements.

2. A clear glass, gas-tight window shall be installed in an 2. Dechlorinationchemicals shall be rapidly mixed with the
exteriordoor or interior wall of the chlorinator room to permit theeffluent.
chlorinatorto be viewed without entering the room. 3. Sulfurdioxide dechlorination systems shall be designed in

3. Chlorinator and chlorine cylinder storage rooms shall BBe same manner as chlorination systems.
providedwith a means of heating so that a temperature of at least 4. Effluent reaeration shall be provided after dechlorination
16°C (60°F) can be maintained. The rooms shall be protectédnecessary to insure adequate dissobsgaien concentration in
againsttemperatures exceeding°€5(14C0F). thereceiving stream.

4. Forced, mechanical ventilation of the chlorinator room and 5. Dechlorinated diuent shall be monitored for chlorine
the chlorine storage room shall be installe@nWlation equip residualand dissolved oxygen in accordance with WPIPESnit
mentshall be capable of providing one complete air change peguirements.
minute. The entrance to the air exhaust duct from the room shall(g) Safety equipment.l. Respiratory air—pack protection
benear the floor and the point of discparshall be so located asequipmentmeetingthe requirements of the national institute for
notto contaminate the air inlet to any buildings or inhabited areagcupationakafety and healtfNIOSH) shall be available where
Air inlets shall be so located as to provide cross ventilation andhlorinegas is handled, and shall be stored at a convenient loca
sucha temperature that will not adverselfeat the chlorination tion. The equipment may not be stoiiedide any room in which
equipmentThe vent hose from the chlorinator shall disgkeaio  chlorine is used and stored. The equipment shall use compressed
the outside atmosphere above grade. air or oxygen, have at least a 30—minute capaaitg be compat

5. The controls for the ventilator and lights shall be such thiéle with the units used by the fire department having jurisdiction
theventilator and lights will automatically operate whendber overthe plant.
is opened bumust be manually switchedfaéven if the door 2. A plastic bottle of ammonium hydroxide shall be provided
closes.Switches shall also be provided to allow manual operatidor the detection of chlorine leaks.
of the lights and ventilator from outside of the room without epen 3. Leak repair kits shall be provided when one ton chlorine
ing the door cylindersare used.

6. One ton cylinders shall be used at treatment facilities where(3) ULTRAVIOLET DISINFECTION. Provisions shall be made to
the chlorine use rate exceeds 68 kilograms (150 pounds) per dagianultraviolet units without loss of disinfection. This shall be

(b) Feed equipmentl. Solution-feed vacuum type chlorina accomplishedy installing multiple ultraviolet units, byrovid-

tors or positive displacement type hypochlorite feeders sfeall ing ultrasonic cleaners, or by providing afieint holding tank
used. with a capacity of one hour detention at average design flow

; . History: Cr. RegisterNovember1974, No. 227, &12-1-74; rand recrRegis
2. AI’_] ample supply of water shall be supplled for Operat'ﬂgr, March, 1978, No. 267, fe#i-1-78; r and recrRegisterFebruary1983, No. 326,
the chlorinatar eff. 3-1-83.

3. Chlorinators andeed equipment shall be sized to handle NR 110.24 Lagoons. (1) DESIGNREPORT. A design report

the maxmum design chlorine d(_amand. . shallbe submitted in accordance with s. NR®D15 (1).
__ 4. Chlorinators shall be equipped to provide control ofchlo 5y gagis oF pESIGN. (2) Number of cells.A minimum of2
rine application through the full range of design chlorine demangle oimengelis shall be provided for aerated lagoonsstatiiliza

If necessarymore than one rotometer shall be supplied to ens ; ; ; P
controlof chlorine application through the design range. Y&n ponds. Where a controlled discharis requiredadditional

i ) effluentstorage cells shall be provided.
5. Scales or other means of determining chlorine usage shall 1 o aerated lagoomtesigned to treat domestic wastewater
beprovided. Scales shall be of corrosion-resistant material. oIy, the hydraulic detention time of each cell shall be based on
6. Evaporators for converting liquid chlorine to a gas may hRe following formula:

usedif necessary T = E
(c) Piping and connectionsl. Only piping systems speeifi K(100 — E)
cally manufactured for chlorine service shall be used. Where:

2. Due to thecorrosiveness of wet chlorine, all lines designed T = detention time, days
to handle dry chlorine shall be protected from the entry of water E = BOD removal diciency, percent

or air containing water K = Reaction codicient (log base e), days
. (d) Chlokr]ine é:ontol ts)_ystems.ln all sgste(rgszwithlﬁesign"ﬂow a. For domestic wastewater K = 0.5 at0
of greater than 945 cubic meters per day (0.25 million gallons per - e .
day), the chlorine feed mechanism shall be provided with eith{eurretgclgfdirﬁaigotrﬁg?grtrf&ta(_K) must be adjusted for tempera
an automatic flow proportional control @n automatic residual Ko= K20PT-20 :
control. Chlorine residual analyzers shall be located near the chlo T~
rine contact tank. The total response time for automatic residual Where:
control systems may not exceed 3 minutes. Kt=Corrected reaction cdedfient
(e) Application. 1. The chlorine shall be mixed as rapidly as  K2¢=0.5
possibleThis may be accomplished by either the design of-a tur ©=1.07
bulentflow regime or the use of a mechanical flash mixer T=Low design temperaturéC

2. A chlorine contact tank shall be provided and shall be sized 2 The appropriate summertime and wintertime reactior coef
to provide a detention time of 60 minutes at average design flgigfents for aerated lagoons designed to treat combétuzdestic

or 30 minutes at maximum design flow _ andindustrial wastewater shall be determiffienn laboratory or
3. Chlorine contact tankshall be béfed to provide a flow pilot studies, or from operating data of existing full scale aerated
channelwith a minimum length to width ratio of 40:1. lagoonswhich are treating similar wastewat€he reaction coef

4. The department may approve contact tanks which do ﬁ:tgients developed shall be used to calcutie required detention
comply with the requirements of thigaragraph. Such facilities, time.
howevershall be field tested to demonstrate that short circuiting 3. In addition to the treatment volume calculated in subd. 1.
of hydraulic flow through the contact chamber does not occuror 2., quiescent settling zone or cell shall be provided for aerated
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lagoonsystems. Minimum settlinyme shall be 6 days for surface (e) Lagoon shape.The shape of lagoons shall be such that
waterdischage, and 3 days for land disposal disgear thereare no narrow or elongated portions. Islands, peninsulas or
4. Aerated lagoons designed to treat combined domestic &if¢yes Wwill not be approved. Dikes shall be rounded at corners to
industrialwastewater shall be provided with the means to recirctfinimize accumulationsf floating materials. Commonwall dike
late final lagoon efluent to the first treatment cell. constructionis encouraged. Round, squarerectangular lagoons
(b) Stabilization ponds.1. Stabilization ponds may be used"ith @ length not exceeding 3 times the widthr@eommended.
to treat domestic wastewat&@ombineddomestic and industrial ~ (f) Dikes. 1. The minimum top width of dikes shall be 3.6
wastewatemay be treated in stabilization ponds only if the treafneters(12 feet).
ability of the industrial wastewater is demonstrated through pilot 2. Maximum dike slopes shall be 3:1 (horizontal to vertical).

testing. 3. The minimum allowable interior slope shall be 4:1.
2. Pond design for BOPloading may not exceed 23 kilo 4. A minimum one meter (3 feet) freeboard from operating
gramsper hectare (20 pounds per acre) per day watersurface to the top of dikes shall be provided.
3. A minimum hydraulic detention time of 150 days shall be (g) Operating water depthl. A minimum liquid depth of 0.6
provided. meters(2 feet) for stabilization ponds and 1.8 meters (6 feet) for
(3) DEesIGN REQUIREMENTS. (a) Location. Lagoon systems aerated lagoons shall be provided.
shallbe located in compliance with NR 1.0.15 (3) (b) and (c). 2. Maximum water depth may not exceed 1.8 meters (6 feet)

(b) Separation fomgroundwater.1. For all lagoons not sealedfor stabilization ponds and 4.3 meters (15 feet) for aerated
with a synthetic lingera minimum separation distance of 1.23agoons.
meters(4 feet) shall be maintaindtktween the bottom of lagoons  (4) SeaLing REQUIREMENTS. (a) General. All lagoons shall
andthe highest recorded or indicated seasonal groundwater tafieSealed to prevent excessive exfiltration.

elevation. , o (b) Exfiltration rate. 1. Loss of watefrom wastewater treat
2. For all lagoons sealed with a synthetic lireminimum mentor storage lagoons may not exceed 10 cubic meters per water
separatiordistance of 60 centimeters (2 festiall be maintained syrfacehectare (1,000 gallons per acre) per day and loss of water
betweerthe bottom of the lagoon and the _hlghest recorded or |nﬂiom sludge storage or treatméagoons or other sludge handling
catedseasonal groundwater table elevation. facilities may not exceed 5 cubic meters per sludge surface hectare
(c) Separation fom bedock. A minimum separation of 3 (500gallons per acre) per day
meters (10 feet) shall be maintained between the bottom of 2 |n circumstances where sait groundwater characteris
lagoonsand bedrock. The department may waive iddglirement tics, groundwater qualityor waste characteristics warratite
ona case-by-case basis i€#n be demonstrated that a lesser segepartmentmay require exfiltration rates less than @Gbic
arationdistance will not cause groundwater quality problems. Chinetersper water surface hectare (1,000 gallons per acre) per day
teria which will be evaluate waive this requirement include thefor wastewater treatment or storage lagoons.

depthto bedrock, the type of bedrodke fracture condition of the ¢y Materials. 1. Soil materials or synthetiimers approved
bedrock,the direction of groundwater movement, #dsting by the department may be used to seal lagoons.

roundwateiquality, and the downgradient uses of the groundwa : . -
g quality, g 9 2. Soil materials or synthetic liners used to seal lagoons shall

ter. be compatible with the wastewater characteristics
(d) Test pits and soil boringsl. Backhoe test pits and soil bor d Sp i d testi ¢ 1C .I taken t
ings shall be conducted at each proposed lagoon site. Logs of théd) Sampling and testing standts:. 1. Core samples taken to
erminesoil texture, grain size distribution or permeability shall

testpits and soil borings shall be submitted with the facilities pl ; .

asrequired in s. NR10.09 (8) (a). Soil boring and test pit analyse 1egt?lzen 'nA%C_F'?Ar%"‘g%esé"'TgéiTM D1586 (1974), ASTM D1587
shall be conducted by an independent $esting laboratorya ),0r I ( )- . . )
qualified engineering firm or an individual or firm which has'dem 2. Permeability shall be determined using a falling head

onstratecthe capability to perform and evaluate such tests. ~Permeabilitytest.The test shall be performed at the same approxi
2. Soil borings and test pits shall be used to determine subdfjtedensity as the in—place field conditiorests on remolded or

facesoil characteristicand variability seasonal high groundwa Undisturbedsamples are acceptable. S

ter level and elevations, and type, nature and depth to bedrock. 3. Sieve analyses performealdetermine grain size distribu

Soilsshall be classified according to the unified soil classificatidiPn shall be performed in accordance with ASTM D422 (1972).

system. Cross—sections using the soil boring and test pit logs shall4. Plasticity index shall be determined in accordance with

be prepared and submitted with the facilities plan. ASTM D424 (1971).
3. Soil sampling shall be performed in accordance with 5. Standard proctor densities shall be determined in accord
ASTM D1586 (1974) or ASTM D1587 (1974). ance with ASTM D698 (1978).

4. Soil profile descriptions shall be written for all soil test pits. (e) Uniform construction.All lagoon seals shall be uniformly
Thethickness in inches and thefdiience betweeaach soil hori  constructedacross the lagoon bottom and interior dike walls.
zonshall be indicated for each test pit. Horizons shatlifferen-  Sealsshall extend up the dike wall to the berm.
tiated on thevasis of colartexture, soil mottles or bedrock. Depth  (f) Synthetic liners.1. Synthetic liners shall have a minimum
shallbe measured from the grousaiface and the slope at the testicknessof 0.8 millimeters (30 mils).
pit shall be indicated. o 2. All synthetic liners shall be installed under the supervision

5. A minimum of one soil boring per acre shall be conductest 5 qualified manufacturts representative.
ateach lagoon sitethe number of test pits and borings shall be 3 gynthetic liners shall be protected by an gamic soil
sufficientto adequately characterizge soil type and variability |5yer The soil layer shall have a minimum thickness ot&0t
and delineate unsuitable soil areas in the field. The departm@éters(one foot). Thesoil shall be uniformly graded and free
may require additional soil borings and test pits to properl{om Jame rocks, angular stones, soil clumps, sticks or otfate
describethe sne_ soils, bedrock or groundwater conditions. rial which may puncture the lindtvhen a granulanoncohesive

6. Each boringshall have a minimum depth of 7.6 meters (28oil is used for the covea soil fabric shall be placed between the

feet) or to bedrock. liner and the soil covefThe soil fabric shall be anchored at the
7. All soil borings in which wells are not installed shall bedike berm.
properlyabandoned according to s. NR 141.25. 4. Synthetic liners shall be securely anchored to the dike

8. All test pits shall be refilled witthe excavated materials. berm.
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5. Synthetic liners shall be vented. 2. Bentonite shall be applied at a rate recommended by the
6. Riprap or other means of erosion control shall be provid&nufactureror independent soil expert. The constructed liner
to prevent exposure of the synthetic liner due to erosion of the pspallhave a minimum bentonite content of 5% by dry weight.
tective soil layer 3. Ninety percent of the bentonite by weight shall pass a no.
7. Prior to constructing the synthetic lingne underlying 80 sieve.
soilsshall be treated with a herbicide in accordance with manufac 4. Bentonite shall be thoroughly mixed with the soil material.

turersrecommendations. N . 5. The bentonite liner shall be compactedt least 85% of
(9) Soil or soil-bentonite liners.1. The permeability of soil the maximum standard proctor density

or bentonite liners may not greater than 1 x mcmisec. (283 (i) Construction quality testingl. Al linersshall be tested

x 10" ft/day)._ ) ) ~ beforeplacing the lagoons into operation to insure compliance
2. The liner thickness shall be determined accordmg with par (b). Test results shall be submitted to the department.

Darcy’s equation, and shall include an appropriate safety factor 5 the method ofesting shall be presented to the department
for construction variabilityin no case shall the liner thickness be, i the project plans and specifications.

lessthan the minimum values shown iabfe 7. 3. Testing shall be performed accordance with one of the
3. When the soil or soil-bentonite linerts be constructed oy 9 P
L ; . ; ~ " testingmethods of par(k).
overthe existing soiht the lagoon site, 15% of the soil particles -
of the existing soil must pass a no. 200 sieve Ifridigiirement 4. All tests shall be performed under the supervision of the
cannotbe meta soil filter fabric material shall be placed betweeR€Signengineer _ _ _
theliner and the existing soil. (k) Testing methodsl. All liners may be tested using an in—
4. Liners shall be compacted at or above optimum moistdf@ld full lagoon water balance. The test shall occur over a-mini
content. mum 14-day period. The manner of determining precipitation
5. A means shall be provided to prevent the liner from dest ndevaporation rates shall be shown in the project plans and spec

catingafter the completion of construction and prior to placing tH cations. . . . .
systemin operation. 2. The integrity of thefield constructed seams for synthetic
6. Liners shall be protected by an iganic soil layerThe soil lt'netg\‘j‘ shailll bevters';?ldf W'ltth comr?lresie(ljlmglorr to pilracc;ng thse thé)

layer shall have a minimum thickness of déhtimeters (4 inches). ectivesoil cove aufty seams shall be repaire sted.

The cover shall be uniformly graded and frieem lage rocks, 3. Core samples of soil or soil-bentonite liners mataken
soil clumps, and sticks. andthe liner thickness and permeability measured in a laboratory
Core samples shabe taken in accordance with ASTM D1587
Table 7 (1974).A minimum of 12 samples per wetted hectare (5 samples
Minimum Liner Thickness perwetted acre) must be analyz&the samples shall be propor
Coefficient of tionately taken from the lagoon bottoms adites. The lagoon
" liner shall be considerei meet the performance standard of par
Permeability (b) if:
cm/sec (ft/ Centimeters Water Depth : .
day) (Inches) Meters (feet) a. The average seal thickness of the samples are equal or to

greaterthan the specified design thickness. No sample shall have

18 3 3.8 4.6 athickness more than 1-inch less than the design thickaeds;
(6) (10) (12) (15) b. The codicient of permeability of 90% of the samples must
1x107 22 cm 33 cm 40 cm 48 cm be equal to or less than the design &io&nt of permeability
(2.83x10% (9in) (13in) (16 in) (19in) (5) CONSTRUCTIONDETAILS. (&) Material. 1. Embankments
5x 108 14 19 23 27 anddikes shall be constructed of relatively impervious materials
(1.42 x 104  (6) (8) (8) (11) and compacted at neaptimum moisture content to 95% of the
1 x 108 10 10 10 10 standardproctor density
2.83x10% (4) ) ) ) 2. Vegetation and othemsuitable materials shall be removed
) from the area where the embankment is to be placed.
5x 10° 10 10 10 10 ; ; ;

5 (b) Erosion contol. 1. Riprap or other means of preventing
(1.42x10°) (4) (4) (4) “4) erosionshall be used at locations on lagoon bottoms and interior
1x10° 10 10 10 10 dike walls where erosion or activity of burrowing animals is likely
(2.83x109 (4 @) @) @) to occur

(h) Soil liner material specificationsl. Soil liners shall con 2. Riprap or other erosion control methods shellused on

sistof soils of which more than 50% of the soil particles pass a i€ exterior dikewalls for lagoons which are constructed in a flood
200 sieve. The soil liner shall have a plasticity index of at least f8nge.

2. Soil liners shall be compacted to at least 95% of the-maxi 3. Exterior dike walls, berms amaterior dike walls above the
mum standard proctor density normaloperating water depth, shall be riprapped or seeded with

3. Soil liners shall be constructedd compacted in lifts. Each Perennialiow growing, spreading grasses.
lift may not exceed a compacted thickness of 15 centimeters (€C) Fencing. Lagoons shall be enclosed within a fenge.
inches). vehicleaccess gate shall be provided.

4. Frost susceptible soilmay not be used to construct the (d) Warning signs. Appropriate signs shall be provided along
liner. Any soil which is primarilysilt, silty sand, or lean clay which thefence surrounding lagoons to designate the nature of the facil
hasa plasticity index less than 12 shall be considered as frest s and prohibit trespassing.

ceptible. (6) AERATION EQUIPMENT. (&) Air requirements.Air shall be
5. Soilliners constructed of natural in—place soils shall be sgarovided to theaerated lagoons at a rate of not less than 1.5 kilo
rified prior to compaction. gramsoxygen per kilogram (1.5 pound§ oxygen per pound) of

(i) Bentonite linematerial specifications1. Bentonite shall BOD removed.
be mixed with a soil in which at least 30% of the soil partipiass (b) Surface aeration equipmentl. The department may
ano. 200 sieve. The sahall have a plasticity index of at least 15approvethe use of surface aeration equipment only in those cases
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in which the equipment can be properly maintained and operatigsignoperating depth in aerated lagoons. The department rec

during the winter ommendsthat stop planks not be used in overflow structures to
2. Surface aeration equipment shall belesigned and placed coHn_troI op(njersltir_lg d,\?pth-b 1974 No. 227 612174 sand rearRect

to provide optimum mixing of pond lagoon contents and disper History: Cr. RegisterNovember1974, No. 227, &f12-1-74; rand recrRegis

sion of oxygen to the waste. Unlessfatiént justification is pre e ey e LB ek Ao o &%) (c) and (4) (b)and rec. (3) (),

sentedo the contrarysurface aerators shall be designed using an

oxygentransfer rate of 1.2 kilograms of oxygen per kilowatt-hour NR 110.25 General conditions required for all land

(2.0 pounds of oxygen per horsepower—hour). disposal systems. Theprovisions of this section apply to all
(c) Subsurface aeration equipmertt. Flexible tubingcon  municipal and privately owned domestic sewatreatment

taining air release slitshall be provided across the lagoon bottorworks.

in accordance with the manufactussrecommendations. Air tub (1) AppuicaBILITY. Land disposal systems shall be reviewed

ing shall be securely anchored to prevent floating.pflevent andapproved on a case-by-case basis.

cloggingof the air lines, provision shall be madetwommodate 2y pesion rReporT. A design report shall be submitted in

cleaning. _accordancavith s. NR 1.0.15 (1).
_2. AII" tubing a_nd anchors shall be constructed of materials (3) TREATMENT PRIORTO DISPOSAL. All dischages to land dis
which resist corrosion. posalsystems shall receive biological, chemical, physica or

3. Air shall be supplied to the lagoon systera gdte stiicient  combinationof treatments necessary to meétieht standards in
to meet the oxygen requirements of.gaj assuming an oxygen ch. NR 206 and groundwater quality standards in ch. NR 140 as
transfer eficiency of 7%. approvedby the department. Industrial waste disgeatributary

4. Tubular aeration units shall be provided infisignt num  to the municipalsystem shall be in compliance with applicable
berto supply adequatar to the pond system based on a maximupretreatmenstandards under s. NR230.
transferrate 0f0.6 kilograms (1.25 pounds) of oxygen per unit per (3m) MANAGEMENT PLAN. (&) A management plan shall be
hour. submittedwith plans and specifications for all land disposal facili

5. Where data is presented to the department to justify oxygess.
transferrates varying from the requirementstiif paragraph the  (b) The management plan shall contain specific information
departmentmay approve such design transfer rates. on pretreatment processes, scheduled maintenance, vegetative

(d) Aerationsystems.1. Multiple blowers shall be provided. cover control and removal, load amdst schedules, application
Capacity of the blowers shall be didient to meet total air ratesoperational strategies for periods of adverse weatiar-

demandswith one blower out of service. toring procedures and other pertinent information.
2. Diffusers and air piping shall be capablsupplying 200% (4) DEsSIGN REQUIREMENTS. (a) Application rates. 1. The
of the average daily air demand. applicationrate of wastewater may nexceed the long term infil

(7) HYDRAULIC STRUCTURES. (a) Materials. Influent lines, trative capacity of the soil.
interconnectingpiping, and overflow structures shall be eon 2. The application rate of wastewatentaining heavy metals
structedof materials suitable for undgound gravity sewezon  may not exceed thsoil capacity for preventing the movement of

struction. the heavy metals through the soil.
~ (b) Capacity. 1. Influent lines to all lagoon systems shall be 3. Multiple wastewater application areas shallprovided to
sized in accordance with s. NRQL13 (4). allow load and rest cycles. Thigschage shall be alternately dis

2. Overflow structures and interconnectipiging for contin  tributedto individualcells of the disposal system in a manner to
uousflow lagoon systems shall be sized in accordance with s. Nitow sufiicient resting periods to maintain the absorptive capac
110.13(4). ity of the soil, ando allow soil conditions to become unsaturated

3. Overflow structures and interconnectipiging for con andaerobic between loadings.
trolled dischage lagoon systems shall be sized to handle the antic (C) Separation fom water suppliesl. Land disposal systems
ipatedinterlagoon flow rates during periods of discjear shallbe separated from private water supply wells by a minimum

(c) Influent piping. 1. A manhole shall be installed at the enforizontaldistance of 76 meters (250 feet).
of the influent line or force main and shall be located as close to 2. The minimum horizontal separation distance between a
the dike as topography permits. Its invert shall be at leasetts  land disposal system amqliblic water supply wells shall be deter
meters(6 inches) above the maximum operating water leviileof minedduring facilities planning in accordance with s. NR.D9
lagoonto provide sufcient hydraulic head without surclgaing  (2) (p). In all cases the department recommends a minimum hori
the manhole. zontalseparation of 305 meters (1,000 feet) be maintained.

2. Influent lines shall be located such that the top of the pipe (e) Storage lagoonsStorage lagoons shall be provided for all
is at least 15 centimeters (6 inches) below the Iaugace of the landdisposal systems which are adverselgaiéd by winter con
soil, bentonite, or synthetic liner ditions or wet weatherStorage lagoons shall be constructed in

3. For circular lagoons, the inlet shall terminate at the cenfgcordancevith s. NR 1.0.24 (3) and (4).
of the lagoon. Influent lines to rectangularsquare lagoons shall  (f) Load and est cycles.Load and rest cycles for each system
terminatein the first one third of the lagoon length. Influamd shall be determined based on hydrogeologic and atflerant
effluent piping shall be located to minimize short—circuitingsite conditions such as soil permeabijliigxture, cation—exchange
within the lagoon. capacity,topographydepth to groundwater and bedrock &imel

4. Theinlet line shall dischae either horizontally onto a con wastewater characteristics.
cretepad or by means of an upturned eltewminating at least ~ (g) Construction pecautions. 1. All precautions shall be
30 centimeters (one foot) above the pond bottom. takenduring constructiof a land disposal system to minimize

(d) Overflow structues. An overflow structure shall be pro compactionof absorption areas and to prevent reduction in soil
videdand shall consist of either a manhole or box equipped witHiltration rate. Project specifications shall deth# specific pre
multiple-valvedpond drawdf lines or an adjustable overflow cautionsto take, which may include no heavy equipment use and
device.The overflow structure shall allow the liquigiel of the ~€erosioncontrol on berms.
lagoonto be adjusted to permit operation at depths ranging from 2. Erosion control measures shall be practihathg the con
60 centimeters (2 feet) to the maximum design operating depthsinuctionof the land disposal system to avoid erosion of soil into
stabilizationponds and from 1.2 meters (6 feet) toteximum a surface water and into or from the land disposal system.
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(5) GROUNDWATER MONITORING. (&) Applicability. Ground (d) Alternative methods anthaterials. The department may
water monitoring systems shall be installed in accordance wietpprovealternative construction methods or materials for installa
approvedplans and specifications as required in ch. NR 108, fton of groundwater monitoring wells on a case—by-case basis.
the purpose of determining groundwater conditions foetig History: Cr. RegisterNovember1974, No. 227, &f12-1-74; rand recrRegis
neeringreport in 5. NR 10.09 (1)(b) and for WPDES permit (5 Febriay 1583 e 526, - o) ) (4 @3, (9 0, om.
requirementsPlans and specifications shall be prepared by a

hydrogeologisbor other qualified person. - . o
Note: The skills and knowledge required of a hydrogeologist makirgnittals NR 110.255 ~Conditions required for specific types

underthis chapter include: the ability to apply hydrogeolqwiaciples and practices of Iand_dlsposal SyStem_S (1) _ABSORPT'ONP_OND SYSTEMS.
to the siting, design and operation of latigposal systems; knowledge of contami (&) Design and construction criteria for absorption pond systems.

nantsassociated with land disposal of wastewetegir transport mechanisms and 1. New absorption pond systems shall consist of a minimum of

fatein the environment; familiaritwith environmental monitoring practices, sam indivi i H i
pling techniques and groundwater standards; and proficiency in the design otgro%%mdlwdual absorption ponds of approximately equal size.

watermonitoring systems for defining the physical and chemical characteristics/PSOrptionpond systems consisting of 1 or 2 individual ponds ]
groundwateflow. A soil scientist or other environmental scientist who can demormay be approved by the department on a case—-by-case basis if it

stratethe above skills and knowledge, as reflected in submittals made under fsdemonstrated that the system hdkieft storage capabilities
chaptershall be deemed a “qualified person®. . . .
or other provisions to ensure the operation of the system in accord

(b) Well locations. 1. A minimum of 3 monitoring wells per gncewith the load and rest cycles determined under s. NFR25
land disposalsystem shall be installed to monitor groundwate(@ .

quality in accordance with s. NR 206.10 (2), to determine flow
direction(s)and for &low rate determination. At a minimum, one

well will be upgradient and 2 wells downgradient of the land di filtration and hydraulic conductivityThe design hydraulic

posalsystem. ] o ) applicationrate shall be conservatively established to allow for
2. One omore upgradient monitoring wells shall be installe@ond resting cycles and for a long term reduction in infiltration

at locations and depths $igfent to yield groundvv_ater samp_lesratedue to wastewater solids clogging the soil.

thatare representative of background water quaktgr the facil 3. Multiple pond systems shall be designed and constructed

ity. Selection of well locations should take irtecount past and 5 510y individual ponds to be taken out of service fiesting

presentland uses which might &ct groundwater qualityThe —\yitnoytinterrupting the dischge to the remaining ponds.

upgradientwell should be located sowill not be afected by the 4. Wastewater @uent shall be dischged to absorption

Lﬁgﬁéﬁ?c&?ﬁaﬁ]};s&imi ﬁ;’l ﬁ;gprgrdailglrﬁn;f\l\tlﬁ gsaspgﬂlégigﬁ g‘;ztedpac}ndssuchthat it is evenly distributed over the entire absorption

not closer that 75 feet from the application area. If the well g)ondbottom. Efluent storage may be required to provafiuent

located beyond the property boundaay easement for access osingcontrol by f||! and draw operation. .
shall be obtained prior to installation of the well. 5. The absorption pond bottom shall be as level as possible

3. Two or more downgradient wells shall be located stt»asat all locations. )
interceptany groundwater impacted by the land disposal system, 6: The shape of each absorption pond and the placement of
consideringthe vertical and horizontal gradients of flofihe pondsat the.sne must ta.ke into account the information in the
wells shall be no closer than 30 feet for rapid infiltration systemidydrogeologicstudy required by s. NR10.09 (8) such as the
and at a minimum, one well shall be located between the appliggeundwaterflow direction, the presence of disopawrrechage
tion area and the design management zone (DMZ) or propef e&_and the_‘ variability _of sc_)lls. Infiltration areas sho_uld be ori
boundaryit is recommended that one well be located at or beyofit€din relationto the dlrectlor:j of groqndwater\;:/oa/v In S”Chb?
the DMZ or property boundanyf the well is located beyond the Manneras to rﬂn'mr'fp]. %roun water |r;pacts. eﬂ. ph055| e
propertyboundaryan easement for access shall be obtained prigfSOrPtion ponds shall be constructed in areas which are not
to installation of a well. groundwaterechage areas.

(c) Monitoring well construction.All groundwater moniter 7. The minimum top width oan embankment or dike shall

ing wells shall be constructed in accordandth ch. NR 141 and be 12 feet if the dike is intended to provide accessmaintenance
this section ) vehicleson a routine basis. The minimum top width shall be 8 feet

i i if the embankment or dike is not designed for vehicle access. Out
1. a. For piezometers, inlet screens shall have a length o&;je embankment and dike slopes may not be steeper than 3 hori
least 2.5 feet but not more than 5 feet unless otherwise approygfltal to one vertical and shall be properly seeded with a mixture

2. The design hydraulic application rate for an absorption
ondsystem shall be based on field and laboratory test results for

by the department. of grasses to prevent erosion. Inside embankments and dikes may
b. For water table observation wells, inlet screens stwll not besteeper than 2 horizontal to one vertical and shall be prop
exceed10 feet in length. erly graveled or riprapped to prevent erosion. Interior ramps for

c. Foramultilevel groundwater system, the deeper the welaintenancerehicle access are acceptable.
shallbe screened at a depth to be determined from the site inves 8. Absorption ponds may not be constructed on backfilled

tigation. material.Earthworkactivities within 1 foot of the final pond sur
2. All groundwater monitoring wells shall be developed if@ceshall be limited to times when soil conditions are dry
accordancevith s. NR 141.21. 9. The bottonof the absorption pond may not be closer that

3. All groundwater monitoring systems shall be sampled pfeet to the highest anticipated groundwater elevation.
accordancavith procedures contained in the “groundwater-sam 10. An absorption pond system shall be constructed on soils
pling guidelines,” WDNR, Feb. 1987, or in s. NR 140.16. which meet with the following minimum requirements:

4. All unsuccessful wells, boreholes or other verttoales a. Soil texture may not be coarser than loamy sand (USDA
andwells whose use is no longer required must be properly ab&fils classification) or have less than 5% passing a number 200
donedin accordance with s. NR 141.25. sieve.

5. Documentation of weltonstruction, well development  b. Soil texture may not be finer than clay loam (USDA soil
andabandonment shatle submitted to the department in aceordclassification)or have liquid limits greater that 50% (unified soil
ance with ss. NR 141.21 and 141.25. A location map shall alsodi@ssification).
providedin accordance with s. NR 141.065. c. Soil pH may not be less that 6.5.
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11. A minimum separation distance of 10 feet shall be main (b) Dischage limitations for spray irrigation systemg&fflu-
tainedbetween the bottom of the absorption pond and bedrockntlimitations are as specified in s. NR 206.08 (2) (b).
(b) Dischage limitations for absorption pond systensflu- (3) RIDGEAND FURROWSYSTEMS. (&) Design and construction
entlimitations are as specified in s. NR 206.08 (1) (b). criteria for ridge and furow systemsl. The shape of each cell
(2) SPRAY IRRIGATION sYSTEMS. (a) Design and construction Within the ridge and furrow system shall be such thatramum
criteria for spray irrigation systemsl. All spray irrigation sys ©f soil disturbance is necessary to form the system.
tems shall be designed with a wastewater distributsystem 2. Aridge and furrow system may not be constructed on a site
capableof loading and resting various portions of the site to- optat which less that 50% of the soil particles pass a No. 200 sieve.
mize wastewater treatment within the soil and crop growth.  Coarsettextured soils may be approved on a case—-by-case basis
2. Sprayirrigation onto frozen ground is prohibited. Thedependingon system design and wastewater strength. Suitable
departmentmay restricloadings during times of the year whersoilsshall extend at least 3 feet below the base grade of the furrow
the cover crop is not actively growing. bottoms. _
3. Applicationof wastewater to the spray irrigation system 3. The furrows of the ridge and furrow system shall be one
shallincorporate a rest/load cycle and application intensity suf¢pt deep and one foot wide at the furrow bottom.
thatthe soil moisture holding capacity in the top foot of the soil 4. Furrow side slopes may not be steeper than one horizontal
columnis not exceeded ambnding or rundfdo not occurFol  to 2 vertical.
lowing wastewater application to a portiohthe field, that por 5. The system shall be sized and constructedder to allow
tion shall be rested.able 8 provides values for the maximum-volsufficientresting to allow soil condition® become unsaturated
ume of wastewater that may be applied per load cycle and thedaerobic prior to any wastewater being reapplied.
maximum intensity of wastewater application for specific soil . The system shall be construciaca manner which pro
textures.The values ifable 8 are the maximum amount approvayides equal liquid distribution during loading of each cdlhe
ble unless greater values can be justified through soil testing afthderitch shall be sealed order to allow complete drainage
are approved by the department. The volume applied and th&dto prevent wastewater seepage. The drainddle header
intensity sprayed may be restricted by the department to valugigch and the grading of the furrows for equal liquid distribution

lessthan those listed inable 8 if site conditions warrant. shallbe tested with water before seeding the ridges with grasses.
Table 8 7. The system shall consist of at least 2 cells which can be
Maximum Maximum alternatelyloaded and rested.
Soil Texture Volume Applied Intensity of 8. The wastewater distribution system shall be arranged so
(USDA - SCS) Per Load Cycle Application that individual cells within the ridge and furrosystem can be
Sands 0.65 inches 1.00 in/hr takenout of service for resting without interrupting disgf&to
Sandy Loams 0.90 inches 0.90 in/hr theremaining cells.

9. The bottom of the ridge and furrow system may not be

Loams 1.30 inches 0.45 in/hr closerthan 5 feet to the highest anticipated groundwater elevation.
Silt Loams 1.40 inches 0.45 in/hr The department may allow this distanceb®reduced on a case-
Clay Loams 1.10 inches 0.40 in/hr by-casebasis if the permittee can shdvased on hydrogeologic
Clays 0.70 inches 0.40 in/hr andotherrelevant site factors, that the groundwater will be ade

guatelyprotected.

4. The spray nozzle openings sfta sized to prevent plug 10. The bottorrof the system shall be at least 5 feet from bed

ging and shall be located as near to the graurthce as practical rock

to minimize wind drift of the wastewater ] )
(11. Outside embankments and dikes may not be steeper than

5. The spray nozzles shall be arranged so that the wastewgter- ) X .
will be evenly distributed over the entire area under irrigationg Rorizontal to one vertical. Inside embankments and dikess

%Zt besteeper than 2 horizontal to one vertical. All embankments

6. The spray irrigation system shall be arranged so that in ; - - g
vidual sections within the system can be taken out of service hddikes shall be properly seeded with perennial grasses-{o pre

resting without inFerrup.ting dischge to the remaining .secti(.)ns. lish a ground cover
7. The ﬁpray |rr|égat|0n system STa” ]E)e seededdpetler:lnlgl 12. All ridge tops shall be a minimum of 6 feet wide to allow
‘?’Lagsc?\%:(z:roassrﬁgl b%ag?:% g:/z\/iﬁisclh?st f;:;?ofgireogtchSrrna%rﬁ?egchanicaremoval of grasses. The grasses shall be cutifand
consumptionﬁew seedings sphall also contain a nurse crop T@ossmleremoved, at least onaiiring the growing season and
M . h - "YRallbe burned or cut and removed each spring.
covercrop shall be maintained by cutting aednoving the grass . .
a minimum of twice per growing season. The departrmeay . 13. All areas within a ridge and furrow system shalbbees
approvethe use of other types of cover crops such as corn but iff!e for maintenance equipment.
restrict the use of such sites to times when the cover crop is 14. The system shall be constructed to prevent surfacef runof
actively growing. Thedepartment may also require reducedfom entering the system.
hydraulicapplication rates, grass lfesf strips or both around the ~ 15. The ridges shall be seeded with perennial grasses which
perimeterof the site to prevent wastewater rurahiring rainfall —aresuited to wet soil conditions. Aurse crop shall be used to seed
events. new or modified systems. In addition, the grass cover shall be
8. The ground surface of the Spray irrigation system sh%tab“shedo at |eaSt a 2—InCh |ength befdlhe SyStem IS Used for
havea minimum separation distance to bedrock of at least 5 feé@stewatetreatment. .
9. A minimum separation distance of 5 feet shall be main _16. Dischage to ridge andurrow systems which have frozen
tainedbetween théand surface elevation of the spray irrigatior$0ilSis prohibited.
field and the highest anticipated groundwater elevatidre (b) Dischage limitations for ridge and fuow systemsEfflu-
departmenmay on a case—by—case basis allow this distance to&i#limitations are as specified in s. NR 206.08 (3) (b).
reducedif the permittee can showasedon hydrogeologic and  (4) OvERLAND FLOW SYSTEMS. (&) Design and construction
otherrelevant site factors, that the groundwater will be adequatefyteria for overland flow systemd.. Overland flow systenshall
protected. be underlain by at least one foot of heavy textured soils such as
10. The department maequire disinfection of éfient to  claysor clay loams to retard leakage through the base.
sprayirrigation systems if there is a potential risk to public health. 2. The downslope flow distance shall be 100 feet or greater

nterosion. A nurse crop of annual grassieall be used to estab
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3. The downslope gradient for the overland flow fields shalVheneversuch factors are appropriate for the design of the sludge
be between 2% and 8%. processindacilities.

4. The system shall consist ofl@ast 2 cells of approximately  (2) GENERAL DESIGN CONSIDERATIONS. (@) Grit removal.
equalarea which cabe alternately loaded and rested. Where seli#hengrit removal facilities are not provided, thelume of thick
propelled equipment which operatemn a continuous basis isenersdigesters and storage facilities shall be increased to accom
installed and division into identifiable cells is impossibies modatethe additional solids loading.

movementhall be regulated to provide alterniateding and rest  (p) Sludge thickeningl. Whenever practical, sludge thicken

ing of the soil. ing shall be provided.
Note: It is recommended that an overland flow cell be rested for at least one thir . L .
of the total time in the rest/load cycle. 2. Thickened sludge should have a minimum sotide

5. The system shall be arranggmithat individual cells within Centrationof 5% prior to transmission to the digesters.
the system can be taken out of service for resting without-inter () Multiple units. Multiple unitsshall be provided. A single
rupting dischage to the remaining cells. unit maybe allowed, provided an alternate method of sludge pro
6. The distribution equipment shall be arranged sotttat CeSSingemegency storager ultimate disposal operation exists

wastewater will be evenly distributed over #girearea of an to insure (?ontlnwty of Ser‘"ce_-_ o
overlandflow cell and the wastewatéravels down the slope in  (d) Maintenance. 1. Provisions shall be made for draining,

anon—-channelized flow cleaning,inspection, and maintenance of all units.
7. The wastewater distributicequipment shall be located at . 2. Tank bottoms shall be sloped to drain to a sump pump or
or near the ground level. withdrawal pipe.

Note: A pressurized distribution system is recommended for ease of operation. 3. Access manholes shdlé provided. Covered tanks shall

8. The wastewater distribution system shall be designedhaveone side wall entrance t@ enoughto permit the use of
allow for cleaning of thelistribution orifices. Flexibility to adjust mechanicakequipment to remove grit and sand.
the flow from individual orifices shall be provided to allow the (e) Storage facilities.1. The construction of sludge storage
systemto be hydraulically balanced to minimize flow channelingacilities shall be required to improve sludge handiaagpabili

9. An impermeable channel shall be provided for collectiriges, provide flexibility in operations, and to avoid environmental
runoff from the overland flowields. The collection system shall or public health hazards due to improper disposal techniques.
be capable of removing thefefent and the rain from a 10-year 2. Construction of these facilities willepend upon treatment
frequency,24-hour duration rainfall eventith only temporary plant capabilities, land availabilitysurface andgroundwater
backingup of water onto the fields. protection,health factors, municipal sludge managencapabi

10. The overland flow fields shall be vegetated with a watdies and other environmental factors.
tolerantmixed perennial grass cover crop such as reed canary(3) GENERAL DESIGNREQUIREMENTS. (a) Flow measugment.
grassall fescue and orchard grass. A nursgp shall be used to Devicesfor measuring flow to and from sludge digestion facilities
establishthe perennial grass cov@ihe grass cover shall be main shallbe provided.
tainedby frequent resting. The crop shall be cut and the cuttings (h) Ventilation. All enclosures which are connected with
removedat least twice per year to stimulageass growth and sludgedigestors, or which contain sludge or gas pipingaurip
enhanceutrient removal from the system. mentshall be provided with forced ventilatiamaccordance with

11. Winter operation may be allowed as long as the soil su. NR 110.14 (3) (b). The piping gallery for digesters may not be
face remains unfrozen. The department may require stavageconnectedo other passages unless a tightly fitting self-closing

additionaltreatment of the runbfluring cold weather dooris provided at connecting passageways.
12. An overland flow field may based when the land surface (c) Safety.Nonsparking tools, rubber soled shoes, safety har
elevationis at least 5 feet above bedrock. ness, gas detectors for inflammable and toxic gaiseat least 2

13. The land surface elevation of an overland flow field shefelf-containedrespiratory units should be provided for emer
beno closer than 5 feet to the seasonally high groundwater le\@@ncyuse whenever inflammable and toxic gases may be present.
The department magn a case-by—case basis allow this distance (d) Supernatant withdrawal.Sludge thickeners and aerobic
to be reduced ithe permittee can sholwased on hydrogeologic digestorsshall be designed for fettive separation and with
andotherrelevant site factors, that the groundwater will be addrawalof supernatant and forfettive collection and removal of
quatelyprotected. If such a variance is approved or if the risk s€umand grease.
groundwatercontamination is otherwise high, the department (e) Sampling.1. Provisions shall be made for sampling at each
may require additional pretreatment of the wastewaters. supernatantraw-of level and for collecting sludge samples for

14. The hydraulic application rate, expressed as a fade/ analysis.Sampling pipesshall be at least 4 centimeters/@
per unit width of slope, shall be between .16 gpm/ft and .6iches)in diameter and shall terminate in a suitably-sized sink or

gpm/ft. basin.

(b) Dischamge limitations for overland flow systemEffluent 2. Unless sampling facilities are otherwise provided, quick—
limitations are as specified in s. NR 206.08 (4) (b) and applicabiosing sampling valves shall be installed at the slupgmiys.
surfacewater limitations. The size of valve and piping shall be at least 4 centimetéfs (1

History: Cr. RegisterNovember1990, No. 419, &f12-1-90. inches).
(f) Chemical handling. Chemical handling facilities shall

NR 110.26 Sludge handling, storage and disposal. meetthe provisions of s. NR1D.22.

(1) DesIGNREPORT. A design report shall be submitted in aceord
ancewith s. NR 1.0.15 (1). The report shall shosalculations
usedto design the sludge facilities. Desighsludge handling s sludge flows.
facilities shall consider such factors as the volume of slggge > Multipl hall b ided

erated,ts percent solids and charactifie degree of volatile sol - Multiple pumps shall be proyl ed. ) B

ids reduction, sludge temperature, the degree or extent of mixing 3. Pumps withdemonstrated solids handling capability shall
to be obtained, the sludge percent solids and characteristics a@provided for handling raw and processed sludge.
processingand the size of the installation with appropriatew- 4. A minimum positive head of 60 centimetéPsfeet) shall
ancedor sludge and supernatant storage andggrrequirements  be provided at the suction side of centrifugal-typenps and is

(4) SLUDGE PUMPSAND PIPING. (@) Sludge pumpsl. Sludge
umpingsystems shall be designed to handle the expected range
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desirablefor all types of sludge pumps. Maximum suction lifts 2. Safety facilities shall be included where gas is produced.
may not exceed 3.0 meters (10 feet) for plunger pumps. Pressureand vacuum relief valves and flame traps, together with

(b) Sludge piping.1. Sludge withdrawal piping shall have sautomaticsafety shut dfvalves, shall be provided. aterseal
minimum diameter of 20 centimeters (8 inches) for grawih- ~ €duipmentmay not be installed. Gas compressors with gas safety
drawaland 15 centimeters (6 inches) for pump suction and dedquipmentshould be housed in a separate rauith an exterior
chargelines. The department may approve theafsglass lined €ntrance.
pipewhich isat least 10 centimeters (4 inches) in diam&térere 3. The diameter of gas piping shb# based on the volume
withdrawalis by gravity the available head on the disaf@pipe of gas whichwill be generated. Gas piping shall slope to conden
shallbe suficient to maintain a minimum velocigf 90 centime  satetraps. The use of float—controlled condensate traps is prohib

ters(3 feet) per second. ited.

2. Gravity piping shall be laid on uniform grade aadign- 4. Gas burning boilers, engines and other units using gas as
ment.The slopeon gravity dischaye piping may not be less thana fuel shall be located in ventilated rooms, preferablgratind
3%. level and shall be isolated in accordance with the provisiéns

3. Provisions shall be made for draining, flushing and elea#hs.Comm 61 to 65. Gas lines toese units shall be provided
ing S|udge p|p|ng with SUItable ﬂame traps.

4. Air relief valves shall be provided at high points in pressure - Electrical fixtures and controls in enclosed places where
sludgelines. gasmay accumulate shall comply with the national electdode

5. Special consideraticghall be given to the corrosion resist requirementsor class 1, group D, division 2 locations.

anceand continuingtability of pipes and supports located inside  6- Waste gas burners shall be readily accessible and shall be
the digestion tank. locatedat least 7.6 meters (25 feet) away from any plant structure

if placed at ground level. &8te gas burners may loeated on the
; : : f of the control building if sdiciently removed from the tank.
ﬁ;sv\gglfnqn\;vnqlu%lsg dsee\;)/aetearlsd:ut)heg;age:gétse?ga(lggl]%rlett)anks Slﬁﬁwaste gas burners shall be equipped with automatic ignition,
. : P N} such as a pilot light or a device using a photoelectric cell sensor
2. Multiple sludge inlets and draw-fefshall be provided. consideratiorshould be given to the use of natural or propane gas
Multiple recirculation suction and disclgar points to facilitate 1o insure reliabilityof the pilot light. If the waste gas burner is in
shall be providedinlessadequate mixing facilities are providedgasto theatmosphere through a return—bend screened vent termi

within thedigesterOne sludge inlet shall disclgarabove the liq npatingat least 3 meters (10 feet) above the walking surface, pro
uid level and bdocated at approximately the center of the tank tgdedthe assembly incorporates a flame trap.

assistin scum breakup. Raw sludge inlet disgegpoints shall be : _ .
solocated as to minimize short circuiting to the supernatant drag 7. Agas meter with by-pass shall be provided to meter total

(5) ANAEROBICDIGESTION. (a) General. 1. Anaerobic digest

off. Sludge withdrawal for disposal shall be from the bottom of t asproduction. Additional gas meters may be required to measure

tank. The pipe shall be interconnected with the recirculation pi susage. . . . .
ing to increase flexibility in mixing tank contents. (e) Digestion tank heatingl. Whenever possible, digestion
(b) Tank capacity 1. The total digestion tank capacity Shaltanksshall be constructed above groundwater level. Digestion

be calculated based upon the factors indicated in sub. (1). If su%HkSSha” be insulated to minimize heat loss.

calculationsare not done, the following minimum requirements 2- Piping shall be designed provide for the heating of feed
shallbe met: sludgebefore introduction to the digesters. Heat exchasigeige

a. A minimum detention time of 15 days at design flelvall piping shall be sized for heat transfer requirements.
be provided: 3. Suficient heating capacity shall be provided to consis

tently maintain the design sludge temperature. Widkggestion

b. Completely mixed digestion systems shativide for int : iy i
mateand efective mixing to prevent stratification and to assurtﬁinlgr%?,?dgdused for other purposes, an auxiliary fuel iy

homogeneity of digestaontent. The maximum system loading . . . I .
shallbe 1.28 kilograms per cubic meter per day (80 pounds of vol 4. Consideration should be given to equipping hot water inter

atile solids per 1,000 cubic feet of volume per daythe digester; Nal heatingcontrols with an automatic mixing valve to temper the
boiler water with return water so that the inlet water to the heat

tioncé ltré?n??ﬁlvrcm?hsr)rﬁ?rﬁn allg iggcfc?rrnmlgsdkgsteg r(r:lll;(c?ucfaotl:ﬁes jacketcan be maintained betweerf48 55C (120 to 130F) to
b 9 P y DY NG breventexcessive caking or encrustation of sludge on the heat
sludgethrough an external heat exchanger shall be 0.64 kilogra Siet. Manual controls shall also be provided.

i t 4 f volatil li
per cubic meter per day (40 pounds of volatile solids 800 5. The boiler shall be provided with automatic controls to

cubicfeet of volume per day) in the digester; and
d. The loadi F; . g.) ted i 9 b 3 44 maintainthe boilertemperature at approximately°8(18CF).
thatth € 0? dlng _rades n ('jc]fi e |nds_u S'd » an o, asstumetAutomaticcontrols shall also be provided to shittbé main gas
atine raw siudge IS derived from ordinary domestic wastewatgy, , ,in theevent of pilot burner or electrical failure, low boiler
The loading may be modified upward or downward depend'rbgaterlevel or excessive temperature

upon the degree of mixingrrovided. Where mixing is accem .
plishedby other methods, loading rates may be approved on the 6. Thermometers shall be provided to show temperatures of

basisof information submitted justifying the design. the sludge, hot water feed, hot water return and boiler water

Note: NR 110.26 (5) (b) 2., 3. and 4. do not exist. (f) Supernatant withdrawall. Supernatant piping shall be 15
(c) Temperature.Heating equipment shall hathe ability to  centimeterg6 inches) in diametgeor lager.

maintaindigestion temperature in the range of 8338C (9C 2. Pipingshall be arranged so that withdrawal can be made

to 10C°F). from 3 or more levels in the tank. A positive unvalved vented
(d) Gas collection, piping and appurtenances. All portions  overflow shall be provided.

of the gas system, including the space abovéathieliquor stor 3. If a supernatant selector is provided, provisions shall be

agefacilities and piping shall be so designed that under nornmabdefor at least one other drawfdével located in the superna
operatingconditions, including sludge withdrawal, thas will be tant zone of the tank in addition to a positive unvalved vented
maintainedunderpositive pressure. All enclosed areas where amyerflow pipe. High pressure backwash facilities shall be pro
gasleakage might occur shall be ventilated. vided.
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(6) AEROBIC SLUDGE DIGESTION. (a) General. 1. Aerobic 0.09square meters (1 square foot) per capita populatioiva
digestersshall bedesigned to provide fective air mixing, reduc lentif it is to be used as a back—up dewatering unit. The bed area
tion of organic matter supernatant separation and sludge- coshallbe increased by 25% if the beds are paved.

centration. 2. Atleast 2 drying beds shall be provided.

2. The digestedetention time may be calculated based upon 3. percolation type drying beds shall meet the following con
thefactors indicated in subd. 1. If such calculations are not dogions:

thefollowmg_ minimum requwement§ shgll be met: . a. The lower course of gravalound the underdrains shall be
a. A minimum of 15 days detention time shall be provided fQ§roperlygraded and shall be at least 30 centimeters (one foot) in

wasteactivated sludge and 20 days for primary sludgeamma  gepth extendingat least 15 centimeters (6 inches) above the top
bination of primary and waste activated sludge. Where sludgg the underdrains. It is desirable to place this in 2 or more layers.
temperaturas lower than 18C (50°F), additionaltime shall be  at |east 8 centimeters (3 inches) of the top layer shall consist of
provided;and _ o gravel3 to 6 millimeters ¥g to 1/4 inches) in size.

_b. The volatile suspended solid®ding may not exceed 1.60 1, The top course shall consist of at least 15 to 23 centimeters
kilogramsper cubic meteper day (100 pounds per 1,000 cubigg tq g inches) of clean, medium to coarse, sand with a grain size

feetper day) in the digestion unit. Lower loading rates may be neg 1 1o 3 millimetersn diameterThe finished sand surface shall
essary depending on temperature, type of sludge and other facii$eye|.

3. The aeration system for aerobic digesters shall be capable
of meeting the oxygen requirementspzit (b), or the mixing 1
requirement®f par (c), whichever is greater

(b) Oxygen demandl. Aeration systems shélé capable of

c. Underdrains shall be clay pipe or concrete drain tile at least
centimeters (4 inches) in diamela&id with open joints. Under
drainsshall be spaced not more than 6 meters (20 feet) apart.

) M7 o~ : ! - d. An impervious layer shall be provided immediately
maintaininga minimum digestedissolved oxygen concentrationpeneatithe lower course to prevent the downward movement of
of one milligram per liter . filtrate into the groundwater
d 2. In the absencef expenfmentatl)l_y %(_atermlned r‘l’ alllugs. ;hg 4. Paved surface drying beds may be used if adequate center
k$5|gn0xygen reqU|rel?1|ents cggro Ic dlgesters shall be “\Or side drains are provided. If partially paved drying beds are used,
llogramsoxygen per kilograng2.0 pounds oxygen per pound)y,e,, shal be designed with consideration for space requirement
anticipatedvolatile suspended solids reduction. An additional 1 operate mechanical equipment for removing the dried sludge
kilogramsoxygen per kilogram (1.8 pounds oxygesr pound) of '

BODS5 applied to the digester by primary sludge shall be supplie:% cE:a'n ﬁ#‘gt%‘is'Qg‘;‘é“fto%'s"2%;3‘;%%?;523;';5%‘2”S%tzf‘rtalr?agi
3. The design of the aeration system to ntieetdigester oxy th g

. ! o atthe beds will drain. Concrete splash plates for percolgtmn
gen requirements shall comply witthe provisions of s. NR ; : -
110.21(5) (c). bedsshall be provided at sludge disoparmpoints.

o) Mixing requirements 1. Digestion tanks shall be desiane 6. Walls shall be watertight and extend 38 to 46 centimeters
. (c) Mixing requi s.L. Ligest S S signed 5 1o 18 inches) above and at least 15 centimeters (6 inches)
or effective mixing.

; ) o belowthe surface of the beds. Outer walls shall be curbed 1o pre
2. Diffused aeration systems shall be capabléelivering a yentsoil from washing onto the beds.

minimum air flow rate of 30 cubieneters per minute per 1,000

cubic meters (30 cubic fegter minute per 1,000 cubic feet) OfConcretetruck tracks shall be provided for all sludge bétsrs
dlgesstel\r/lvoll;me.. | ‘ hall deliver 26.3 kil it 10006 tracks shall be on 6 meter (20—foot) centers.

o. Viechanical aerators shafl celver 26.5 Klowalls per b) Sludge drying lagoonsThe bottom of the lagoons must be
cubicmeters (1.0 horsepower per 1,000 cubic feet) of digester vg{ I(ea)15t 1_295 meytergs (A? feet) above the maximu?n seasonal high
ume. . . . . groundwateﬂevel and at least 3 meters (10 feet) above bedrock.

(d) Aerationequipment.Aeration equipment needed to meefe hottom of the lagoons shall be construdtedccordance with
therequirements of pars. (b) and (c) shall comply with the prow NR 110.28.
sionsof s. NR 10.21 (6) Note: NR 110.28 was repealedfe8-1-83.

(e) Supernatant withdrawal. Aerobic digesters shall be 2. Lagoons may not bmore than one meter (39 inches) in
equippedor supernatant draw-ft is recommended that multi- depth.

level draw-of be provided. _ _ 3. The area required witlepend on design conditions. At
(7) OTHER SLUDGE STABILIZATION PROCESSES.(a) Lime stabi  |east2 lagoons shall be provided.

lization. Suficient lime shall be adde produce a pH of 12 after 4. Lagoons shall be adequately isolated to avoid creating nui
2 hours of contact. sances.

(b) Composting. Static aerated pile, within vessel, or windrow (c) Mechanical dewatering facilitiesl. General. Provision

compostingnethods shall be maintained at a minimum operating,»/jne made to maintain sfitient continuity of service so that

temperaturef 40°C (10£F) for at least 5 days. For 4 hours duringﬁIud ; ;
. ¢ o gemay bedewatered without accumulation beyond storage
this period the temperature must exceetSEL3TF). Compost capacity.Design calculationer pilot plant data shall be submitted

ing design, siting and operation shall be done in accordaitice to justify the basis of design and equipment.

chs.NR 204 and 500 to 536. . ) . )
2. The capacity of vacuum filters, centrifuges, filter presses,

() Other methods.Other methods or operating Condlt'ong’beltfilters orother mechanical dewatering facilities shall béi-suf
may be acceptabléor sludge stabilization if pathogens and YOlacientto dewater the sludge produced with thgdat unit out of
tile solids are reduced an extent equivalent to anaerobic d'ge%ervice

tion.
. 3. Thereshall be provided at least one back—up vacuum pump
(8) SLUDGEDEWATERING. (a) Sludge drying bedsl. The dry %one back-up filtrate pump for each vacuum filter installation.

ing bed area shall be calculated based upon such factors as cl ' ;
ticgconditions character and volume of Fs)ludge to be dewater vacuum filter shall belesigned to allow for the easy removal
! ?replacement of the vacuum pump and filtrate pump.

themethod and character of sludge removal and other method A -
sludgedisposal. Ateast 0.19 square meters (2 square feet) of dry 4. The dewatering area shall be ventilated.

ing bed area per capita population equivalent shall be provided(d) Drainage and filtrate disposalThedrainage from drying
whenthe drying bed is the primary method of dewatering, arzedsor shallow lagoons and the filtrate from dewatering units

7. Drying bedsshall be arranged to facilitate sludge removal.
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shall be returnedo the sewage treatment process at appropriate 4. All sludge stored at an intermediate term cake storage facil
points. ity shall becovered _with a temporary coveéit a minimum, the

(e) Other dewatering facilitiesIf other methods of reducing covershall be a 4 mil polyeth_ylene coverauivalent. The cover
the quantityof sludge are proposed, a detailed description of tggallbe anchored or otherwise secured.
process and design data shall accompany the plans. 5. All sludge stored at a long term cake storage facility shall

(9) SLUDGE REDUCTION. (a) Incineration. Adequate provi P€covered with a permanent cover _
sionsfor residue disposal and air pollution control shall be pro 6. Leachate collection systems shall be provided.
vided. The appropriate requiremeratchs. NR 415, 204 and 500 (f) Monitoring wells. Monitoring wells may be required on a
to 536 shall be met. case-by-casgasis. Construction of monitoring wells shadin
(b) Otherreduction facilities. If other methods of reducing the Ply with the requirements of s. NR.25 (5) and ch. NR 141.
quantityof sludge are proposed, a detailed description of the pro (g) Amount of storageAppropriate sludge storage and length
cessand design data shall accompany the plans. of storage shall be provided in accordance with ch. NR 204 and
(10) SLUDGE STORAGEFACILITIES. (a) General. Sludge stor this chapter The required storage capacity may not include stor
ageshall be provided by facilities in accordance with ch.20e.  29€in clarifiers, oxidation ditches or aeration basins. However
A detailed description of the wastewater treatment process Siggstivecapacity that is greater than the digestive requirements
designdata shall accompany the plans for the proposed stor bentc?n?/ldﬁzrild ast S;torage and can be used in calculating the
facility. Sludge storage facilities shall be designated and operal ountoravailable storage. L o
to maintain compliance with the groundwater quality standards in (11) TRANSPORTATION OF SLUDGES. (a) Liquid. 1. Liquid
ch. NR 140. Inthe event a sludge storage facility is tempqriary sludgeshall be transported inan enclosed watertight unit from
shallbe abandoned in suchmanner so as to prevent safemyvi  (reatmeniplant to disposal site.

ronmentaland aesthetic problems from occurring. Tepart 2. All sludge field spreading equipment shall be provided
mentshall benotified in writing if the storage facility is to be aban With a control so that the discervalve can bepened and closed
donedand how abandonment will be accomplished. by the driver while the vehicle is in motion.

(b) Separation distancesl. Sludge storage facilities may not () Semi—solid cakeSludge cake shall be transported in a cov
be located within the following distances of a water supply welfredwatertight unit to prevent leakage of sludge moisteleased
a. 1000 feet from a community public water supply well in transit. Provision shall be taken to prevent the spilling of sludge

. from the vehicle while in transit and to prevent an odor nuisance
b. 250 feet from a private water supply well; while in transit.

2. Separation distances from residential and commercial (12) ULTivaTe pisposaL. The final use or disposal of sludge
buildingsshall be maintained as required in s. NR.15 (3)(d).  shallbe regulated through the WPDES permit, this chapter and ch.
3. A minimum separation distance of 1.25 meters (4 feetyR 204 which comply with all applicable provisions of ttean
shallbe maintained between the bottom of storage lagoons andwiggeract (CWA) section 405 and 40 CFR 503.

i indi - istory: Cr. RegisterNovember1974, No. 227, &€f12-1-74; rand recrRegis
hlghestrecorded or indicated seasonal groundwater table ele\t/eeri,-'February1983, No. 326, E13-1-83.4m. (9 (12) (@ 3. and (Q.and recr(10)
tion. andcr. (12) (d), RegisteNovember1990, No. 419, &12-1-90; correction in (7)

ini i i made under s. 13.93 (2m) (b) 7., Stats., RegiSeptemberl995, No. 477am.
4, .A minimum separation distance of 3 meters (10 feet) sh © L. (1) (b)) (@), (10) @), (6] L 2. anthe) 2. 1(10) (4. 5. (1 2. and

be maintained between the bottom of storage lagoons and b&tenim. (10) (d) to (f) 1. to be (10) (&) to (g) and am. (e) 6., (g) (intro.) and 1., cr
rock. (10) (d), r and recr(12), RegisterDecemberl995, No. 480eff. 1-1-96;correction
e in (5) (d) 4. was made under s. 13.93 (2m) (b) 7., Stats., Relste2001, No. 545;

(c) Lagoon sludge storagacilities. 1. Lagoon sludge storagecorrection in (5) (d) 4. made under s. 13.93 (2m) (b) 7., Stats

facilities shall be designed to facilitate easy addition rmdoval

of sludge without causing damage to the facility NR 110.27 Requirements for certified or  registered
2. Lagoon sludge storage facilities shall be designed and ctaboratory. Bacteriological analysesf groundwater samples,
structedin accordance with s. NRLQ.24. andall radiological analyses, shall be performed by the state labo

3. The maximum lagoon depth shall be 6 meters (20 feet). TIOTY Of hygiene or a laboratory certified or approved by the
depthmay be increased by the department wase—by-case departmentof health and social services. Other laboratory test
basis. resultsfor those pollutants which are required by the WPDES per

- i mit to be monitored anathich are submitted to the department in
(d) Liquid sludge storage facilitiesl. Storage tanks shall beg,nnortof facility plans or plans and specifications under this

d_eS|gned|nstaIIed a}nd maintained to prevent leaks due to €0rMehaptershall be performed by laboratory certified or registered
sionor structural failure. under ch. NR 149. The department may require, on a case-
2. Liquid sludge storage facilities shall Besigned with mix  by—casebasisthat certain other laboratory test results submitted
ing capabilities to completely mix the tank contents. to the department be performed by a certifiedegistered labora
3. Supernatant withdrawal capability is recommended if tHgry- The following tests are excluded from this requirement:
solids content of the sludge is less than 5%. (1) Temperature,

4. Sampling ports shall be provided on both the influent and (2) Turbidity,
effluentlines to the tank. It is recommended that sample ports be(3) Bacteria tests in wastewatefleént,
equippedwith drainage capabilities or other provisions to allow (4) pH,
for a means tgample the tank #fient without actual dischge.

(e) Cake storage facilitiesl. Permanent and temporary cake

storagefacilities shall bedesigned to minimize odors and to {ro . . .
tectsurface waters, groundwaters and soil. (7) Physical properties of soils and sludges,

2. Surface rundfshall be diverted away from the storage (8) Nutrienttests of soils and sludges,
location. (9) Flow measurements.

P . . . Note: The requirement in this section to submit data from a certifieegistered
3. Cake storage facilities designed as pits shall providegoratoryis efeqctive on August 28, 1986.

methodof draining—of and collecting precipitation. History: Cr. RegisterApril, 1986, No. 364, &f8-28-86.

(5) Chlorine residual,
(6) Specific conductance,
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