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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  Trickling 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 110.22
NR 110.09  Sewage treatment facilities projects. '
NR 110.10  Sewage collection system projects.

Physical-chemical treatment.
NR 110.23  Disinfection.

NR 110.11  Sewage lift stations. NR 110.24  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History: Chapter NRLLO as it existed on November 30, 1974 was repealed and (6s) “Building sewer” means that part of the drain system not
anew chapter NRID was created fefctive December 1, 1974, within or under a building which conveys its disgeto a public
N . . , sewer,private interceptomain sewerprivate onsite wastewater
NR 110.01 * Applicability. This chapter is applicable to all ;e aimensystem, or other point of disclgeror dispersal.
new or modified sg\_/v_erage systems;cludlng onI_y industrial Note: This is the same definition as contained iBRS 381.01 (44)A building
wastetreatment facilities. This chapter also applies to seweraggermay also be referred to as a building lateral.

systemsemploying land disposal sewage éilient, except those  (7) “Bypass”has the meaning specified iR 205.03 (5)

systemglefined as plumbing within the purview ofi€5.01 (10) Note: SectionNR 205.03 (Syeads: “Bypass” means the intentional diversion of

(a) 2., Stats. wastestreams from any portion of a sewage treatment facility or a wastewater treat
Note: The authority to enact these rules is contained i@&h.Stats. Pursuant mentfacility. A bypass does not include a building back-up or a combined sewer

t05.299.97 Stats., any person who violates this chapter shall forfeit not less than $M@rflow.

nor more than $5,000 for each violation. Each day of continued violation is a separate(7e) “Combinedseweroverflow” has the meaning specified

offense.
History: Cr. Register November1974, No. 227eff. 12-1-74; correction was unders.NR 210.03 (3h)

madeunder s. 13.93 (2m) (b) 7., Stategister May, 2001, No. 545correction Note: SectionNR 210.03 (3hyeads: “Combined sewewverflow” means a

madeunder s. 13.92 (4) (b) 7., Sta®egister July 2010 No. 656f. 8-1-10. releaseof wastewater from a combined sewer systénectly into a water of the state
or to the land surface.
NR 110.03 Definitions. For purposes of this chapter: (7m) “Combined sewer system” has the meanisgecified

(1) “Approved areawide waste treatment managenpémn”  unders.NR 210.03 (3p) _
meansa plan or element thereof developed pursuant to Sectioflote: Section\R 210.03 (3p)eads: “Combined sewer system” meamate
208 of the Federal \ater Pollution Control Act Amendments ofwatercollectlon system owned by a municipality thatveys domestic, commercial,

andindustrial wastewater and storm water rdrlbfough a single pipsystem to a
1972 as amended by the Cleaate&/ Act Amendments of 1977 pypiicly owned treatment works. g ge pIpsy

(33USC 1251t seq.) and approved by the state @dbhsin. (7s) “Combinedsewer treatment facility” meaiadl the strue

(2) “Approval” means thevritten approval of the departmenttures,pipes and other equipment that constitute the various treat
for any project requiring approval pursuantst@81.41 Stats., mentprocesses and treatment units empldge®duce pollutants

ands.NR 108.03 in wastewater from combined sewer systems.

~ (4) "ASTM” means standards developed by ASTiterna (9) “Controlled diversion” haghe meaning specified under s.
tional, 100 Barr Harbor Drive,.B. Box C700, Wst Conshe NR 205.03 (9m)

hocken,PA 19428-2959. Note: SectionNR 205.03(9m)and Note reads: “Controlled diversion” means the

~ Note: Copies of ASTM standards referenced in this chapter are avaitable routing of untreated or partially treated wastewater around any treatment unit within
inspectionat the dfice of the department of natural resources, the secretary of state'sewage or wastewater treatment facility which is then recombined with undiverted
office, and the legislative reference bureand may be obtained for personal usewastewateprior to the effuent sampling location and prior tofleent dischage.

from ASTM International, 100 Barr Harbor Drive(? Box C700, Wst Consho Note: Controlled diversions at a sewage treatment facility do not include blending
hocken,PA 19428-2959. ) o andmay occur only in compliance withNR 205.07 (1) (V)

(6) “AWWA" means the Americaater Works Association,  (11) “Cost-effectiveanalysis” means a systematic compari
6666 West Quincy Aenue, DenverCO 80235. sonof alternative means of meeting state water quality standards,

Note: Copies  AWWA standard referencd in this chapte are available for smitati ; i
inspectionat the dfices o the departmenof naturd resourcesthe ®cretay of e_ffluentllmltatlo_ns or cher Freat.mem standards in order to-iden
state'soffices, and the legislative referene kureay and may be dotainad for per-  tify the alternative which will minimize the total resources costs
sonaluse from the American Water Works Association6666 Wes Quincy Avenue,  overthe planning period. These resources costs include monetary

Den\éer,C?B&)Zd%. o he rocks that underlie ol oy Costsand environmental as well as other non-monetary costs.
(6e) “Bedrock” means the rocks that underlie soil material or (12) “Department’ means the department of natural

where weathered in—place consolidated materiagdarthan 2 resources.

millimetersin size is greater than 50% by volume. ) o )
(129g) “Designflow” means the anticipated wastewater- dis

216?82,))(25'8“(1'”9 has themeaning specified under IR chargerate to a sewerage system component, which is used to

Note: SectionNR 210.03 (2ejeads: “Blending” means the routing of untreateddes'gnthe Sewerag_e_sy_Stem compon&nprowde ComP“ar!CG
or partially treated wastewater around a biological treatment process, or a portioith WPDES permitlimits and other performance objectives,
atiiologiggl treatl_trrl}e?t p{ogess, ;Nithi? a sewage treatt,mentffa%mlﬂlﬁ f,OutIif;g Otf during the most critical operating conditions anticipated within
untreatecr partiallytreated wastewater around a portion of a biological treatme| - : : ) - -
processis consideredo be blending only if the entire wastewater flow has nom_e deSIQn p_Iannlng perIOdSp_ECIfIC deS|gn flow terms used in
receivedbiological treatment. this chapterinclude the following:
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NR 110.03 WISCONSINADMINISTRATIVE CODE 74

(a) “Average daily base flow” means the averafythe daily wells; describeand classify geology samples and evaluate and
flow volumes anticipated to occur for a continudi2s-month interpretgeologic and hydrogeologic data in accordance with the
period,less infiltration and inflowand expressed as a daily averrequirement®f chs.NR 110 and206.
age. (15) “Industrial user” means:

(b) “Average design flow” means the average of the daily flow (a) Any nongovernmental, nonresidential user of a munici
volumesanticipated to occur for a continuous 12—-month periogally owned sewerage system which disglear more than the
expressed as a daily average. equivalentof 25,000 gallons per day (gpd) of sanitary wastes and

(c) “Maximum month design flow” means the ¢gst volume which is identified in the Standard Industrial Classification
of flow anticipated to occur duringantinuous 30-day period, Manual,1972, United States @fe Managemenand Budget, as
expresseas a daily average. amendedand supplementeas of October 1, 1978 under one of the

(d) “Maximum week design flow” means thedast volume following divisions: o
of flow anticipated to occuduring a continuous 7-day period,  Division A. Agriculture, Forestryand Fishing

expresseds a daily average. Division B. Mining
(e) “Maximum daydesign flow” means the lgest volume of Division D. Manufacturing
flow anticipated to occur during a one—dasriod, expressed as  Division E. Transportation, Communications, Electric,
adaily average. Gas, and Sanitary Services
(f) “Maximum hour design flow” means thedast volume of Division I. Services.
flow anticipated to occur during a one—hour period, expreased 1. In determining the amount ofusets dischage, domestic
adaily or hourly average. wastes or dischages from sanitary conveniences may be
(9) “Peak instantaneous design flow” means the maximuexcluded.
anticipatedinstantaneous flow 2. After applying the sanitary waste exclusion in subdlis-

(h) “Peak design flow” and “maximum design flow” meae chargesin the above divisions that have a volume exceeding
largestvolume of flowanticipated to occur on an infrequent basi,5,000gpd or the weight of biochemical oxygen demé@D)
expresseas a daily average. The “peak design flow” or “maxior suspendedolids (SS) equivalent to that weight found in 25,000
mum design flow” may be equal to any one of the design flowgpd of sanitary waste are considered industrial users. Sanitary
definedin pars.(c) to (g). wastes,for purposes of this calculation of equivalenage the

(12m) “Design management zone” or “DMZ” means agwastesdischaged from residential userShe municipality shall,

3-dimensionatrea, bounded by a set horizontal distance from thjith the departmert’approval, define the strength of the residen

applicationor containment area, as specified able 4, chNR tial waste discha@es in terms of parameters including biochemi

140, and by variable vertical distance which extends from the Iaﬁ?I oxygen demand (BOD) arsispended solids (SS) per volume
surfacedownward through all saturated formations. of flow as a minimum. Dischgers witha volume exceeding
Note: The size of the DMZ may be altered by the department based on the critgrﬁiooogpd or theNe|ght of _BOD or SS eqqulent to that We|ght
in's.NR 140.22 (3) foundin 25,000 gpd of sanitamyaste are considered as industrial
(13) “Dry land access” means a sewagatment facility ser USErs.
vice road which has a minimum elevation of at least one foot (b) Any nongovernmental user of a municipally owned sewer
abovethe regional flood elevation. agesystem which dischges wastewater to the sewerage system
(13c) “Excessiveinfiltration/inflow” means the quantitiesf ~Which contains toxic pollutants or poisonous solids, liquids, or
infiltration/inflow which can be economically eliminated fram gasesin suficient quantity either singly or by interactiamith
seweragesystem by rehabilitation, as determined in a cos@therwastes, to contaminate tbleidge of any municipal system,
effectivenessanalysis that compares the cost of correcting ti injure or interfere with any sewage treatment process, eonsti

infiltration/inflow conditions tathe total costs for transportationtutesa hazard to humans or animals, creates a public nuisance, or
andtreatment of the infiltration/inflow createsany hazard in or has an adverdeafon the waters receiv

(13e) “High groundwater level” means the higher of eithel9 @y dischage frqm the treatmeht yvqus,
the elevationto which the soil is saturated as observed as a free(¢) All commercial users of an individual system constructed
watersurface in an unlined hole or the elevation to which the s¥{ith grant assistance undeMR 128.07
hasbeen seasonallyr periodically saturated as indicated by soil (16) “Infiltration” means water other than wastewater that
color patterns throughout the soil profile. entersa seweragsystem (including sewer service connections)

(13t) “Highestanticipated groundwatelevation” means the from the groundthrough such sources as defective pipes, pipe
sumof the calculated moundingfeéts of the disposal disclygr joints, connections, or manholes. Infiltration does not include,
andthe seasonal high groundwater level. andis distinguished from, inflow

(14e) “Hydraulic applicationrate” means the average daily (17) “Inflow” means water other than wastewater that enters
volume of effluent dischaged to a designed acreage of kied & Sewerage system (including seveervice connections) from
applicationsystem during a calendar month or other period gPurcessuch as roof leaders, cellar drains, yard drains, area drains,
time specified in a WPDES permit. The rate is calculated agundatlondralns, sump pumps, drains from springs swempy
dividing the total dischae volume for the month or period of ime@r€as/manhole covers, cross connections between storm sewers
by the acreage of land and by thember of days in the month orand sanitary sewers, catch basins, cooling towers, storm waters,
periodof time, usually expressed in units of gallons per acre peffface rundf street waslwaters, or drainage. Inflow does not
day. For overland flow systemthe hydraulic application rate is Include,and is distinguished from, infiltration.
expresseds a flow rate per unit width of slope per day (18) “Interceptorsewer” means a sewer whose primpuy

(14t) “Hydrogeologist’ means person who is a graduate of?0SEiS 10 transport wastewaters from collector sewers to & treat
anaccredited institution of higheducation and who has sucecessTent facility _
fully completed 30 semester hours or 45 qudrters of course  (18m) “Intermediatesludge storage” means the storage of
work in geology At least 6semester hours or 9 quarter hours ofludgefor a period of more than 24 hours and no more than 3
the geology course work must be in hydrogeolaggohydrology months.
or groundwater geology This person shaklso have acquired (19) “Lagoon” meanghose sewage treatment facilities where
througheducation and actual fiekperience the ability to direct the wastewater or sludge containment structure is constructed pri
the drilling of borings, and the installation and developmeait marily of earthen materials.
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(19m) “Long-term sludge storage” means the storage oface. A sewage treatment facility overflow does not include blending, controlled
sludgefor a period exceeding 3 months diversionsor dischages from permittedombined sewage treatment facilitflegnt
) outfall structures.

_(21) "Municipality” means any citytown, village, county  (29p) “Sewagetreatment facility overflow structureheans
utility dlstr_lg:t, town sanitary district, p_ubllc inland Iake protectiofhe physical structure, hydraulic mechanisms, and pippegif
andrehabilitation district or metropolitan sewage district. cally constructed to convey a sewage treatment facility overflow

(22) “NEC” means the NF° 70 National Electrical Code.  (29m) “Sewer extension” means installation of a seveer
Copiesof the National Electrical Code are available for inspectiqRterceptorsewer or extensiorthereof, to provide additional con
atthe ofices of the department of natural resources, the secret@Byancecapacity and service to developmeiithin the existing
of state$ ofice, and the legislative reference bureau. Copi@g or proposed tributary area of the extension. Alterations or modifi
be obtained forpersonal use from the National Fire ProtectioBationsof existing sewerage systems designed to replace-inade
Association,1 Batterymarch Park, QuincMA 02169-7471.  quate existing structures or installed because imddequate

(23) “Owner” means the state, countpwn, town sanitary hydraulic sewer capacity and that do not extend sanitary sewer
district, city, village, firm, companyinstitution, association, Wil serviceto areas previously not served are not sewer extensions.

ity district, school district, metropolitan sewerage districindr (29t) “Sewerservice area” means that area served or antici
vidual owning or operating a sewerage system. patedto be served by a sewage collection system.

(25) “Planningarea” means that area under study as part of a(30) “Seweragesystem” means altructures, conduits and
facilities plan. pipes, by which sewage is collected, treated, and disposed of,

(26) “Planningperiod” means the period over which sewerexceptplumbing inside and in connection with buildings served,
agesystem alternatives are evaluated for coftedfeness. The andservice pipes, from building to street main.

planningperiod begins with the initiation of the operation of the (31¢) “Short-term sludge storage” means the storage of

proposed facilities. sludgefor a period of no more than 24 hours.
(26m) “Privateinterceptor main sewer” means a sesenmn (31e) “Sludge storage” means the retention of sludge at a
ing two or more buildings and not paftthe municipal sewer sys treatmentplant or at an approvedfesite facility.
tem. o o o (32) “Stagingperiod” means the period of time during which
Note: This is the same definition as contained iBBS 381.01 (193) reservecapacity will be provided in the sewerage system for

I (27) “Reviswak;lle%rgject” means any COIF!S”UC“_O“dOV instal fyture domestic, commercial, and industrial flows.
ation project for which department approval is required, pursuant g5y« . - L

: . . g) “Treatmentprocess” means a physical, biological or
t0s.281.4] Sttats.t, including anyltneV\{_sewer?ge _s;t/_stem,aal W, chemicalaction that is applied to wastewater to remove or reduce
Improvements,extensions, or alteralions of eXISUSGWerage )|, tants. A treatment process may consist of multiple individ
systemswhich may efct the quality or quantity of ffient or the ual treatment units. ‘featment process’ includescreening,

locationof any outfall. ) _ chemicaltreatment, sedimentation, biological treatment, filtra
(276) "Sanltarysewer overflow” has the meaning Speclfleqion, disinfection, and S|udge digestion.
unders.NR 210.03 (10) (32i) “Treatment unit” means individual structures or equip

Note: SectionNR 210.03 (10yeads: “Sanitary sewer overflow” means a releas (I o
of wastewater from a sewage collection system ant@nceptorsewer directly into 'ﬁ]entW'thln a sewage or wastewater treatment faC|I|ty that are part

awater of the state or to the land surface. of a treatment processygical treatment units are screens, clarifi
(27m) “Sanitarysewer overflow structure” means the physiers,aeration tanks, filters, digesters, and lagoons.

cal structure, hydraulic mechanisms, and piping specificalty (32m) “Water tableobservation well” means any groundwa

structedto convey a sanitary sewer overflow ter monitoring well whose screen intersects the watéich is
(27s) “Satellite sewage collection system” has tmeaning installedfor the specific purpose of determiniaggher the eleva

specifiedunder sNR 205.03 (31r) tion of the water table or the physical, chemical, biological, or

Note: SectionNR 205.03 (31rjeads: “Satellite sewage collection system” meangadiologicalproperties of groundwater at the wettsle, or both.

a municipally owned or a privately owned sewage collection system that conveys (34) “WPDES permit" means the Wconsin poIIutant dis
wastewateto another satellite sewage collection system or to another sewerage

temthat provides wastewater treatment and digsannder a separate WPDES per%ﬁargee“mination system permissued by the department under
mit. ch. 283 Stats., for the dischge of pollutants.

(28) “Sewagecollection system” means the comnsganitary _ History: Cr RegisterNovember1974, No. 227ef. 12-1-74; rand recrRegis-
: ; r, December1978, No. 276ef.. 1-1-79; cr(20),Registey August,1981, No. 308
sewers,interceptor sewersind appurtenant equipment, such agf 9-1-81; renum. (3) to (20) to bel1 (12), (14) to (18), (21), (23), (25) to (32)
lift stations,within a sewerage system which are primarilynd(34) and am. (29) and (34),@%) to (10), (13(), (%92, (20)),((22),) (%4) ;m(d (3§),
installed to receive wastewaters directly from facilities whic@egiswrFebruaW1983’ No. 32peff. 3-1-83; cr(6m), (12m), (13e), (130), (14e),
L . 4t), (18m), (19m), (31e), (31t) and (32m), am. (FBgistey November1990,No.
convey wastewater from individual structures or from privatéig efi 12-1-90; corrections in (2), (27), at@) were made under s. 13.93 (2m)
property, and which include service connection “Y” fittings(b) g.,Stgts.Rigigt;r(L\l/)la(%)ZéJO% N%54$ corr'?clt)ions inz(g%b(ﬁl)’ (%)951%239%1(‘2(333)
i i i iliti iliti i maaeunders. . ., StatKegister February 0. =123
designedor connectiorwith those facilities. The facilities which T 3). (5), (20), (24) and (33),and recr(d)and (6), am. (9) and (22). €12g)Regis-
conveywastewater from individual structures, such as buildingr july 2010 No. 655f. 8-1-10;CR 12-027 renum. (6m) to (6€), c(6m), (6S),
sewersand private interceptor sewers, from private property to thzgn? (rée?cr(;),( g ()79), (7{2%)(75)& l(8),(t2 g;ld r?gg(g)), (rz(glr%),(%rg-)(ﬂ), Cf(Z%Hl)),t
B R ; ; s e),(27m), s), am. , and recr| ,cr s s p), renum. (o}
]E’Ubl'c sanitarysewer or its equivalent, are specifically excludeqsoy’c; 354)” (35Register duly 2013 No. 698, 8~1-13; renum. (14)30p),
rom the definition of “sewage collection system”; excémt (311),(321) to (13c), (29m), (31c), (32i) underl&.92 (4) (b) 1., StatRegister July
pumpingunits and pressurized lines fiodividual structures or 2013No. 691
groupsof structures are included as part of a “sewagkection
system”when such units are cosffexftive and are owned and

maintainedby the sewerage system owner

(29) “Sewagetreatment facility” means all thetructures,
pipes,and other equipment that constitute the various treatm

processeand treatment units employed to reduce pollutants t forth alternative requirements for which departragptoval

sewage. = i _ is sought and all pertinent facts, data, reports and studies support
(29d) “Sewagetreatment facility overflow” has the meaninging the imposition of such alternative requirements.

specifiedunder SNR 210.03 (13) (2) If the department determines trampliance with the

Note: SectionNR 210.03 (13yeads:!'Sewage treatment facility overflow” means . . . ) . .
arelease of wastewater from a location withseaage treatment facilityther than  d€Signrequirements of this chapter would be impracticabpe

permittedefluent outfall structures, directly to a water of the statto the land sur ~ Cific cases, it may approve alternative requiremesish, in its

NR 110.04 Alternative requirements. (1) If the owner
of a proposedeviewable project feels that compliance with the
designrequirements of this chapterimapracticable, the reasons
thﬁ)reforshall be fully communicated in writing to tdepartment
r to the submission of final plans. This communication must
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opinion, arein substantial compliance with the requirements dfary sewer extensions shall be denied if the sewer will be tributary
this chapter to asewage treatment facility not in compliance with the monthly

History: Cr. Registey November1974, No. 227efl. 12-1-74. averageeffluent limitations for biochemical oxygen demand

(BODs) and total suspended solids containedstWPDES per
NR 110.05 Sewer extensions. (1) Purpose. The pus  mit.

poseof this section is to insure that department approval of (p) If the WPDESpermit for a sewage treatment facility estab
applicationsfor sanitary sewer extensions are consistent with afjghesa complianceschedule for achievement of any more strin
enhancehe policy of the state to restore and maintain the chergient water quality related #fient limitations for biochemical
cal, physicaland biological integrity of its waters to protect publixygen demand and total suspended solids applicablgutt
health,safeguard fish and aquatic life and scenic ermlogical treatmentplant, compliance with the schedule of compliance in
valuesand enhance the domestic, municipal, recreational, indyge dischage permit shall be deemed to be compliance thi¢h
trial, agricultural and other uses of water applicablewater quality related #éient limitations.

(3) PERMISSIVE APPROVALS RELATED TO PERMITTED EFFLUENT (5) EXCEPTIONS. Sewer extensions otherwise prohibited by

LIMITATIONS. (@) Unless an approval would be contrary to the pug (4) may be granted by the department upon the determination
poseof this section, applications for sanitary sewer exten5|06§any of the following:

thatcomply with all applicable requirements of this chaptell . S .
be approved if the sewer will be tributary to a sewage treatment (@) That construction of the subdivision, commercial estab
facility in compliance with the monthly averagént limita-  ISnmentinstitutional facility or industrial plant had commenced
tions for biochemical oxygen demand (BOB)d total suspended Prior 10 May 24, 1976, as evidenced by the issuance of a building
solidscontained in its WPDES permit. permit; _

(b) In the event that the WPDES permit for a sewage treatmen b) Thaththe ﬁlrea to be served \_Nlasl_de_velqmm to ?Aay 24,
facility currently dischaging an efluent in accordance witbh. 1976,and that the sewer extensianil eliminate use of existing
NR 210establishes a compliansehedule for achievement of anyPlvatesewage systems which pose a threat to the public health or
more stringent waterquality related dfuent limitations for safety,providedthat conngctlons to the sewer are allowed only for
biochemicaloxygen demand and total suspended solids applidi€ €xisting development; o -
ble to such treatment facilifcompliance with the schedule of (d) That thg proposed extension is a modlflcatlop pf a sewer
compliancein the dischage permit will be deemed to lm@m  extensionpreviously approved by thdepartment, providing that
pliancewith the applicable water quality relatedleént limita=  the modification results in no increase in the anticipated waste dis
tions. chargeto the sewer system;

(c) In determining whether a discigad efluent is in com (e) That the facilities to be served are intengeuharily to pro
pliance with the monthly average fafent limitations for vide educational, humanitarian, @haritable community ser
biochemicaloxygen demand (BOD) and total suspended solidces;

containedin a WPDES permit, the following procedure shall (f) That the program, time schedule, and the commitment to
apply: proceedare established in a court—approved stipulation, poder

1. Compliance shall be determined by department review joftigment.
the previous 12 months of disclggr monitoring data. 1.2 (6) CONNECTION RESTRICTIONS. As a condition of any
monthsof data are not available, the review shall be based on Hjsrovalgranted under sukb), the department may require that
datathat are available. an applicant for a sewer extension restrict thenber of con

2. More than a total of 3 months of violations of the monthlgectionsmade to the sewer system in accordance with a pre
averagdimitations for either BODor total suspended solids orscribedschedule.
both in the previous 12 months (or the equivalent ratio for theHistory: Cr. Register November1974, No. 227ef. 12-1-74; emay. . and recr

numberof months ofdata available) shall cause denial, subject 1%; 355%2)7 ?B)I ;’;‘é -;?2;3\%??.3“;’9 ggpﬁ?g%%g%NfZgg :‘;fn ég;_ls‘tgf?Aag- S(f:)
. . . A X i il, , No. . 5-1-80; i ugust,
the following additional considerations: 1981,No. 308 efl. 9-1-81; am. (4), (7), renum. (8) te (7),Register June, 1982,

a. Recognition of the inherent inaccuracy of the BOD a”%glff e2373_1{81268Te§é“ ®) (gt), ef. 4—(125)—(8)3: créS() gg)Registeégeptestgrg
H H H : ,NO. en. 10-1-a5; corrections In C) an were mageer s. 1s.
total suspended solids tests shall be given by multiplying tlﬁgh) (b) 7. StatsRegister May, 2001, No. 545CR 09_123am_(2) ©). () (©) and

monthly average diuent limitations as specified in the permit by(e), r. and recr(4), t (5) (g)Register July 2010 No. 656f. 8-1-10;CR 12-027
afactor of 1.3 for BOD and 1.2 for total suspended solids for pur(2). am. 3), (4)..r(5) (c), t (7) Register July 2013 No. 69&f. 8-1-13.
posesof determining whether monthly averagueit resultsare

in compliance. NR 110.06 Construction plans for reviewable  proj -

b. The department may grant approval if it determines th&Gts. (1) All construction plans for reviewable projects sub
dueto a demonstrable action by the permittee, the sewage tréittedto the department shall be in conformance wittiNeh 108
mentfacility has been in compliance for four or more consecuti@dshallbear a suitable title block which |n_cludes the name of the
months,thus demonstrating a trend toward better operation. owner,the scale and theate. The north point shall be shown on

c. The department may grant approval in those instan chplan. All plans shall be clear and Ieglb!e. .Blueprlnts will not
wherethe permittealemonstrates that noncompliance with th elacgepted. Theddatum used shall be indicated and shall be
effluentlimitations has been caused by algae growthseweage '€latedto U.S.G.S. datum. _ _
treatmentacility utilizing lagoonsas the principal treatment pro ~ (2) Detailedconstruction plans shall contain appropriate plan
cess. vieyvs, eIevations_, necessary se.ctions ar)d supplemer]tal views

d. The department may grant approval if it determines th4fich together with the specifications proviaitnecessary infer
noncompliancewith the efluent limitations has been causey mationfor construction of the project. Manufacturers’ drawings
operatingdifficulties associated with startup for those sewagallnot be accepted. . .
treatmentfacilities which have recently been constructed or (3) All construction plans shall be in conformance with an
undergone major modification or expansion. The period approvedfacilities plan as required in §R 110.08 (1)
describedas startup may beo longer than 12 consecutive (4) If the constructiomf a proposed project requires, or may
months. require,any permit under £0.12 30.19 30.195 or30.2Q Stats.,

(4) DENIAL RELATED TO PERMITTEDEFFLUENTLIMITATIONS. (@) applicationfor the necessary permits shall be made talépart
Takinginto accounthe factors in sul§3) (c), applications for san mentat the same timéhe project plans and specifications are sub
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mitted for review Failure to apply for the necessary perrsitall (a) Treatment facilities to servexisting esidential develop
be cause for denial or rejection of the plans and specificationament. Proposals fonew treatment facilities to serve existing resi
Note: Applicable state and local codes, including those oiépartment of indus ~ dentialdevelopment may not be approved unless:

try, labor and human relations, the public service commission and the department of ;
healthand social services, should be consulted for other requirements. 1. They are necessary to solve a documesmelsevere exist

History: Cr. RegisterNovember1974, No. 227ef. 12-1-74: rand recRegis-  iNg Water quality (groundwater or surface watarpublic health
ter, December1978, No. 27peff. 1-1-79; cr(4), Register February1983, No. 326 problemrelated to inadequate existing residential sewage dis
eff. 3-1-83. posal; or, are needed to replace an existing treatment facility
which is not in compliance with its WPDES permit;

NR 110.07 Specifications for reviewable ~projects.. 2. They are the cost-fettive alternative solution iaccord
(1) Completetechnical specifications for all reviewable projects,,.awith s. NR 110.09 (1) (@)and

shallaccompany the construction plans. Where feasible the speci 3 Th icipall d ted and maintained
ficationsshall contain provisions for maintaining the sategree - '€y aré municipally owned, operated and maintained.

of wastewater treatment during construction as that which existed(®) Interim treatment facilities.An interim treatmentacility
prior to the start of construction. Is one which would serve areas which are within the future sewer

s . . ervice area of another existing facility as delineated in an
(2) The specifications accompanying the detailed ConStrugpprovedareawide water quality management plan as provided

tion drawing shall ”_‘C'“F’e’ wher.ever applicable: ~ forinch.NR 121 Proposals for new interim treatment facilities
(a) All construction information not shown on the plans;  may not be approved unless:

(b) The complete requirements for all mechanical and electri 1. They are necessary to solve a documeanedsevere exist

cal equipment; ing water quality (groundwater or surface watarpublic health
(c) The type and operating characteristics of all equipmenproblemrelated to inadequate existing residential sewage dis
(d) The laboratory fixtures and equipment; posal; or, are needed to replace an existing treatment facility

which is not in compliance with its WPDES permit;

(e) The construction materials to be used; . . L
The identificati f the chemicals to b d: and 2. They are the cost-fettive alternative solution iaccord
\) e identification of the chemicals to be used; an ancewith s.NR 110.09 (1) (a)

(9) The instructions for testing materials and equipment to g They are municipally owned, operated and maintained:

meetdesign standards. . . - .
I , 4. The sewage collection system is desigs@that it can be
(3) Specificationsreproduced from manufacturers’ data a”@asilyconnected to the regional system in the future;

bearingthe manufacturers’ labels will not be accepted. . . :
History: Cr. Register November1974, No. 22/7ef.. 12-1-74; rand recrRegis- 5. The sewer service area of the proposed system lies entlrEIy

ter, December1978, No. 27pef, 1-1-79. within the planned service area of the regional system as delin
eated in an approved areawide water quality management plan;
NR 110.08 Facilities plans for reviewable projects. and o _ S
(1) AppuicaBiLITY. A facilities plan shall be prepared feach 6. An agreement is signed by all involved municipalities

reviewable project submitted to the department fapproval. Which provides for a specified date of abandonment and cennec
Facilities plans for sewage treatment facilities new sewage tion. This intermunicipal agreement may be reviewed and
collection systems shall be submitted to and approved by tReprovedby the department prior to facilities plan approval. The
departmenprior to submittal of the constructigrtans and speci WPDESpermits may contain schedules for facilities abandon
fications. The department may acceptnstruction plans and mentand connection.
specificationgor review prior to facilities plan approval provided (c) Treatment facilities serving isolated nesidential devel
thatall substantive issues of the facilities plan review have beepment. Nonresidential development includes things sash
resolved. parksand recreational facilities, airports, highway oriertedh

(2) ConTenT. The facilities plan for municipally ownesbw mercial facilities and institutions such as hospitals, nursing
age treatment facilitiesl sewage collection Systems' and in‘tercagmes,pnsons and SphOOlS. Proposals for new treatment facilities
torsshall contain all of the information required byN& 110.09 {0 serve nonresidential development may not be appraviess:
(1) through(6), 110.10 (1)and(2), or 110.1 (1), whichever are 1. Joint treatment with other wastewater treatment systems is
applicable. The followingfacilities planning requirements do notnot feasible;
applyto nonmunicipally owned facilities: BIR 110.09 (1) (b)3,, 2. The proposed facilities are designed to treat only wastes
5.and8., and(2) (b)to(e) and(j) to(m). The level of detail neces generatedy the proposed nonresidential development; and
sary to fulfill the requirements of this subsection may vary 3. The WPDES permit limits service to the proposedresi

dependingon the size and complexity of the project. dentialdevelopment.

(3) WISCONSINENVIRONMENTAL POLICY ACT REVIEW. Facilities (d) Treatment facilities to serve neesidential development.
plansshall be reviewed by the department in accordance with gfroposaldor new treatment facilities intended to serve new resi
NR 15Q dentialdevelopment such as facilities for residential subdivisions,

(4) CONFORMANCE WITH APPROVED AREAWIDE WASTE TREAT- Mobile home parksand condominium developments may be
MENT MANAGEMENT PLANS. All approvable sewerage system facil denied.
ity plans musbe in conformance with approved areawide waste (dg) Variances. Variances to this general prohibition may be
treatmentmanagement plans unless the department determigeanted:
thatsuch plans conflict with thdepartmeng responsibilities to 1. Only after the department has considered:
protect,maintain, and improve ttguality and management of the a. The general public interest:
watersof the state, ground and surface, public and privatéheln . . )
absenceof an approved areawideaste treatment management b. Env_lronmenta_l |mpacts,
plan, no determination of such conformance is required. ¢. Socioeconomic impacts; and o

(5) APPROVALOF NEW SEWAGETREATMENT FACILITIES. It is the d. The impact on orderly development and provision of gen
policy of the department to restrict the construction of new sewagf@l governmental services within the service area; and
treatmentfacilities in ordetto preserve and protect the quality of 2. Only after a finding that all of the following criteria are met:
the waters of the state. The department may deny requests fora. The proposal isonsistent with the departmentesponsi
approvalof new sewage treatment facilities unléssy meet the bility to protect, maintain and improve the quality and manage
following criteria: mentof the waters of the state;
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b. The proposed facilities will be municipally owned, eperneeringdata shall include, to the extent appropriate, information
atedand maintained; suchas a schematic flow diagram, unit processes, design data

c. The proposed facilities will be more costfettive in regardingdetention times, flowates, sizing of units, and so forth.
accordancevith s.NR 110.09 (1) (athan other treatment and dis Thisis commonly referred to as the Unit Equipment and Design
chargealternatives; and Report. o

d. All other federal, state and local approvals and permits 2. A description of the selected complete sewerage system of
havebeen obtained. which the proposed facilities will be a part using maps, diagrams

(dm) Treatment facilities to serve existing mobile home pari@1dPlans as appropriate. This description shall include:
and condominium development$roposals for newreatment a. The delineation of a sewer service di@athe complete
facilities to serve existing residentialevelopments at mobile Seweragesystem based o 20-year population projection and
home parks and condominium developmentsay not be densityassumptions;

approvedunless: b. A description of the collection system including existing
1. The conditions of pafa) are met; or andproposed trunk sewers and interceptors;
2. The conditions of pafa) 1.and2. are met and the owner  C. A description of the existing amoposed sewerage treat
submitsthe following: ment system includingultimate disposal of wastewater and
a. Adequate proof that didient funds to operate, maintainsmdge; ) L o
andabandon the facilityf necessarywill be available for the life  d- A planning area maghowing individual systems, if indi
of the facility; vidual systems are to be a pafthe cost-déctive solution pre

b. Documentation showing that the new treatment facilitie%Osedfor _Stat? or.ER funding. L .
are being proposed as a replacement of a failing septic tank/sojl 3 Infiltration/inflow documentation in accordance wathbs.
absorptionsystem which has been in use for at least 10 years; 4a4and(6). _ _ _

c. Proof of the inability to form a town sanitary district or 4 A cost-efectiveness analysis of alternatives for the sewer
otherappropriate municipal entity to oversee the facility agesystem prepared in accordance with ¢8p. The most cost-

(e) Conformance with @awidewater quality management effective alternatives shall be selectédr implementation in
plans. In addition to the requirements of pges.through(dg), the accordancevvnhé.NR 110.08 (6) i
newsewage treatment facilities shall also be in conformance with - For facilities plans for state funded projects, parallel cost
any approved areawide water quality management plan. Th&sdimateshall be provided for the facilities necessary to transport
plansmay be consistent with the criteria in p&ed.through(dg). and/ortreat the fundable capacigs well as a coststimate for the
Theseplans as approved by the department aisy contain addi tOtal proposed sewerage system.
tional criteria necessary to address regional or local consider 6. An identification of eluent dischage limitations inclue
ations. ing water quality related #fient limitations, and where a Mton-

(6) CosTEFFECTIVENESS. A cost—efectiveness analysishall ~ Sin Pollution Dischage Elimination System (WPDES) permit has
be performed as part of the evaluation of alternatives in each faligenissued, a copy of the permit for the proposed sewerage sys
ities plan. The cost—&dctiveness analysis shall be prepared iFF™M-

accordancevith s.NR 110.09 (2) Except aprovided for in SNR 7. Required comments or approvals of relevant statey:
110.09(2) (j) 4. c, the most cost—&ictive alternative shall be state,regional, and local agencies.
selectedor implementation. 8. Anestimateof the anticipated cost to the average user of

History: Cr. Register November1974, No. 227eff. 12-1-74; rand recRegis-  the system. This cost shall be presented at the public hearing
ter, December1978, No. 276eff. 1-1-79; cr (5), Register August, 1981, No. 308 requiredunder sub(4)
eff. 9-1-81; am. (1) and (2),.46), Registey February1983,No. 326 eff. 3-1-83; q . ) . . .
cr. (5) (dm),Register November1990, No419 efl. 12-1-90; correction in (5) made 9. A brief summary of theublic hearing required under sub.

unders. 13.93 (2m)b) 1. and 7., StatsRegistey Septemberl995, No. 477CR : : . :
09-123 renum. (3) (a) 10 be (3) and am.(3) (b)Register July 2010 No. 656f.  (4) OF anyother public meeting or hearing held during the plan

8-1-10. ning process including a summary of the views expressed.
o ) 10. A brief statementlemonstrating that the authorities who
NR 110.09 Sewage treatment facilities projects. will be implementing the plan have thecessary legal, financial,

(1) FACILITIES PLANS FOR SEWAGE TREATMENT FACILITIES PROJ  institutional,and managerial resources available to insure the con
EcTs. (a) Facilities plans consist of those necessary plans andiction,operation, and maintenance of the proposed treatment
studieswhich directlyrelate to the construction of the proposegvorks.

facilities. Facilities planninghalldemonstrate the need for the 17 A description of potential opportunities for recreation,
proposedacilities. Through a systematic evaluatiorfedsible openspace, and access to bodies of water analyzed in planning the
alternativesfacilities planning shall also demonstrate that thﬁroposedsewerage system and the recommended actions. The
selectedalternative is the most costf@gtive means of meeting acility plan shall also describe measures taken to cooraritate
establisheeffluent limitations and water quality standarde  federal, state and local recreational programs and with fecre
most cost—efective alternative is that which will result in theationalelements of applicable approved areawide waste treatment
minimum total resources costs over the plannpegiod. The managemenplans.

planningperiod of the facilities plan shall be 20 years. The totalnote: Facilities plans for projects subject to the requiremertisiotection may
resourcesosts include monetary costs, environmental and socialuderesults from a system evaluation and capamisurance plan underNR
considerations, and other nonmonetary factors. The interest (d§-10(4):

count) rate to be used in calculating present worth shall be (2) CONTENTOFTHE COST-EFFECTIVENES3NALYSIS. Thecost-
obtainedfrom the department when beginning facilities planningffectivenessnalysis shall include:

(b) Facilities planning shall include the followiigformation (a) The relationship dhe size and capacity of alternative-sys
in such detail as the department deems approjioiatee specific temsto the needs to be served, including reserve capacity;
project: (b) An evaluatiorof alternative flow and waste reduction mea

1. A description of the sewerage system for which construgures,including non-structural methods;
tion drawings and specifications are to be prepared. This descrip(c) An evaluation of improved #fient quality attainable by
tion shall include preliminary engineering data, cost estimates fgegradingthe operation and maintenance anficéfncy of exist
designand construction of the sewerage systant a schedule ing facilities asan alternative or supplement to construction of
for completion of design and construction. The preliminary-engiew facilities;
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(d) An evaluation ofhe capability of each alternative to meetvastesand anyspecial problems associated with the disposal of
secondaryreatment standards or applicable water quality relatésesewastes; and
effluentlimitations. The sewerage system design must be based g a summary describing the selected plan and its anticipated
uponachievement of not less than secondary treatment Stand%rﬁl\?ironmentalmpacts. Those actions necessary for implement
asdefined .by Chl.\lR .210 - . ing and operating the sludge management plan shall be presented.
(e ,;Andld(;antlf(ljcatlonhoffarr]]d ?rﬁVIS!On for applying techrolo g shaf includebut not be limited to, the estimated sludge treat
gleesr:wne:nlieghnlim eeac of the following waste treatment manmentanddisposal costs, operator time, discussion of applicable
9 . Iques: . . . federalandstate laws, necessary local permits, public participa
1. Biological or physical-chemical treatment and disgar o hrograms, training of operators and any other actions neces

to receiving waters, . . saryto provide foran environmentally sound sludge management
2. Systememploying the reuse of wastewater and recyclln&ogram

of p;”ulfg?]t(;s'app”caﬂon techniques; . (i) An adequate aesessment pf the expected environmental
4. Systems including revenue éenerating applications: an pactsof the alternatives (including eltes) in accordance W|th_

' . . ' b.(3). This assessment shall be an integral part of the analysis
5. On-site and non-conventional systems. of alternatives for cost—fefctiveness. The assessment shall be

(f) All construction of publicly-owned sewerage syst@m8 eisedas necessary to include information developed during sub
privately owned domestic sewerage systems digghgrto sur sequenproject steps.

face waters shall be based upon application of secondary treat . . . . .
mentas a minimum. Where application of secondary treatment () An analysis of the most costfettive design staging and
would not provide for attainment of water quality standards,tféZing. The staging ansizing of treatment works shall be based
facilities plan shall provide for attaining the applicabtandards uponthe following:
by designing to meet appropriate water quality relaident 1. Population projectionsPopulation projections for fagili
limitations. Sewerage systems disogiag to the grounavater ties planning shall be in conformance with those contained in
shall comply with the applicable discly requirements of ch. applicableapproved areawide waste treatment management plans
NR 206 The alternatlve of treating combined sewer overflowgnqrules adopted pursuant to $6.96and281.57 (4) (b) Stats.
shallalso be considered. _ _ _If such projections are not available, the engineer ghajéct

(9) An evaluation to determine the cosfeefive means of dis  future population growth based on trends in the recent past.

po?;:;gzl;tg/ztlﬁgtgﬁi?tt.he most costéadtive means of treating 2. Wastewater flow estimatedn determining total average _
handling,and disposing of sludge. This evaluation shall incILicHaOW _for the design of sewerage systems, the flows to be consid
ata minir'num the following items:' eredinclude the average qlally _base flo@OBF) expect_ed from
- . eachof the following: residential sources, commercial sources,
1. A description of the current sludge treatment, handling aggititutional sources, and industries the systeiti serve plus

disposaloperations including a discussion of current quantiti . . Lo
beingproduced, a description of current sludge quatiuding allowancedor future industries and nonexcessive infiltration or

asludge analysis, a description of any problems associated viftfiow. o o o
the existing operations, and a description of industrial contribu  2m. Estimation methods. The estimatioh existing and

tionsthat may dect the quantity and quality of sludge; future ADBF from combined residentiadpmmercial, and institu
2. An analysis of the anticipated quantity and qualityhef tional sourcesshall be based upon one of the following methods:
sludgefrom the proposed facility; a. Existing ADBF shall be estimatézhsed upon a fully doeu

3. A brief description of alternativechnologiesipplicable mentedanalysis of water use records adjusted for consumption
to the proposed facility improvements, st thickening, stabi and losses or on records of wastewater flows for extended dry
lization, dewatering,storage, transportation, and ultimate-disperiodsless estimated dry weather infiltration. Future flows for
posal; the sewerage system design shall be estimayedktermining the
4. Acost-efectiveness analysis of the feasible alternativasjsting per capita flows, subtracting apyojected per capita
including an assessment of the environmental impacts as sp@fiterconservation flow reduction and multiplyitigis figure by
fied in sub.(3); the future projected population to be served. Seasonal population

5. An evaluation of the storage requirements either at the se¥inbe convertedo equivalent full-time residents using the-fol
agetreatment facility or at an fste location. The evaluation shall |oying multipliers:

includean estimate of the maximum period of time necessary to _ ‘i _
storesludge, and a description of the location, accessilslitys, Day-use V',SlFor (0.1-0.2).
necessaryocal permits, depth to groundwatelistance to resi Seasonal visitor (0.5-0.8).

dentialhomes, type of facilittopography andny other appropri The preferred method shall be used wherever water supply
ateinformation. The storage recommendations shall comply witBcords or wastewater flow data exist. Allowances for future

s.NR 110.26 (10) increases of per capita flow over time will not be approved.

6. An estimate of theamount of land required for each alterna b. Where water supply andastewater flow data are lacking,

tive shall be made. Land requirements for landfillingslofdge e . =
shall be based upon accepted landfill design practicspart existingand future ADBF shall be estimated by multiplying a gal

mentapproval in accordance witihs.NR 500t0520, is required lon per capita per day (gpcd) allowance not exceeding those in the

for construction of sludge landfills and priordisposal of sludge following table by the estimated total of the existing and future
atan existing licensed landfill. residentpopulations to be served. The tabulated ADBF allow

7. A discussiorof the procedures and timing for abandonancesnclude estimates for commercial and institutional sources
ment of the existing sludge facilities, appropriate. This shall as well as residential sourcesThe department may approve
include,but not be limited to, the types of sludge wastes to be déxceptionsto the tabulated allowances wheregiacommercial
posedof during abandonment, ultimate disposal location; pogndinstitutional flows (more than 25% of total estimated ADBF)
sible construction schedulingguantity of wastes, quality of aredocumented.

Published under s. 35.93, Stats. Updated on the first day of each month. Entire code is always current. The Register date on each
page is the date the chapter was last published. Report errors (608) 266—-3151. RegisteMarch 2014 No. 699


http://docs.legis.wisconsin.gov/document/statutes/35.93
http://docs.legis.wisconsin.gov/document/statutes/35.93
http://docs.legis.wisconsin.gov/document/administrativecode/ch.%20NR%20210
http://docs.legis.wisconsin.gov/document/administrativecode/ch.%20NR%20206
http://docs.legis.wisconsin.gov/document/administrativecode/NR%20110.09(3)
http://docs.legis.wisconsin.gov/document/administrativecode/NR%20110.26(10)
http://docs.legis.wisconsin.gov/document/administrativecode/ch.%20NR%20500
http://docs.legis.wisconsin.gov/document/administrativecode/ch.%20NR%20520
http://docs.legis.wisconsin.gov/document/administrativecode/NR%20110.09(3)
http://docs.legis.wisconsin.gov/document/statutes/16.96
http://docs.legis.wisconsin.gov/document/statutes/281.57(4)(b)

Published under 85.93 Wis. Stats., by the Legislative Reference Bureau.

NR 110.09 WISCONSINADMINISTRATIVE CODE 80
Gallons per (k) An evaluation of the costs, cost-savings, arfiecef of
capita per flow reduction measures unless the existing average daily base
Description day (gpcd) flow from the area is leghan 70 gpcd, or the current population

— — - - of the municipality is under 5,000, or theea is exempted by the
Notntsll\ilgfx cities Zlantq towp; \(,)Vgg prcleectec departmenfor having an déctive existing flow reduction pfro

otal 10-yr population ot 5,000 or Iess. . 60-70  gram. A flow reduction program shall be adopted by municipali
Other citesandtowns . ... ............ 65-80 ties which shall include those measures determined to be cost

3. Industrial flows. a. The sewerage system total designfl&ﬁeCt'Ve-

capacitymay include allowances for industrial flows. The alow (L) An analysis of innovative and alternative treatment pro
ancesmay include capacity needéat industrial flows which the cessesnd techniques that reclaim and reuse wateductively
existingsewerage system presently servdswever these flows recyclewastewater constituents, eliminate the disgharf pollu
shallbe carefully reviewed and means of reducing them shall tamtsor recoverenegy. Where certain categories of alternative
considered. Capacity needfor existing flows from industrial technologiesnay not be generally applicable because of prevalil
usersand for future flows from all industriéstending to increase ing climatic or geological conditions, a detailed analysis of these
their flows or relocate in the area must be documented. categorief alternative technologies is not required. However

b. While many uncertainties accompany forecasting futupge_ reason for such a rejection must be fully substantiated in the
industrialflows, there is still a need to allow for some unforeseéacilities plan.
ablefuture industrial growth. Thus, design capacity of thetreat (m) An analysis of the primary emgr requirements (opera
mentworks may include (in addition to the existing industrialional enegy inputs)for each system considered. The alternative
flows and future documented industrial flows) a nomiil@av  selectedshall propose adoption of measures to reducegcen
allowancefor future nonidentifiable industries or for unplannedsumption or to increase recovery as long as such measures are cost
industrial expansions, provided that areawide waste treatmesftective.

managemenplans, land-use plans and zoning provide for the (n) A flood analysis for the selected treatment facility site if the
industrialgrowth. This additional allowance for future unplannedjte is in, or suspected to be in, a floodplaifhe analysis shall
industrialflow may not normally exceed 5%, or 10% for towngneetthe requirements of BIR 116.07. Theanalysis shall deter
with less than 10,000 population, of the total average design figfine the limits of the floodplain and the floodwaiie regional
of the treatmenvorks exclusive of the allowance or 25% of thg|god elevation, and the fefcts on floodstage of constructing the
total industrial flow existing plus documented future, Wh'Cheveéewagetreatment facility including dry land access and fiood
IS greater protection. The flood velocities at the sewage treatment facility
4. Staging of sewage treatment facilities. For municipallyite, and the duration of the regional flood shall also be deter
ownedprojects the design capacity of neygraded or expanded mined. If adry land access waiver is requested in accordance with
sewagetreatment facilities shall not exceed that necessary MR 110.15 (3) (c)the flood analysis shall also include the infor
wastewateflows projectedduring the initial staging period. Pri mationnecessary to support the request.
vately owned domestiavaste treatment facilities shall provide () An assessment of the location of the sewage treatment
designcapacity for estimated flow20 years from the estimatedtacilities relative to commercial establishmeatsd to buildings
time of start-up of the facilities unless the costeefiveness stag _hich are occupied or intended for residential use, and from land
ing analysis is done to justify a lesser design staging period. TRfich is being actively developed for commercial or residential

stagingperiod for municipally ownesvaste treatment facilities e The locatiorof sewage treatment facilities shall comply with
shallbe determined by either of the following methods: the provisions of SNR 110.15 (3) (d)

a. The owner shall analyze at least 3 alternative staging peri (5) An assessment of the location of lafisbosal systems rel
0ds(10 years, 15 years and 20 years) and the least costioa€., ativeto public water supply wells. THecation and horizontal

presentworth or average annual cost) staging period shall Bgparatiorfrom the proposed land disposal site and any public

selected. . . . ~ watersupplywell shall be shown. The assessment shall discuss
b. The staging period may not exceed the period whichtise hydrogeologic conditions of the area, the direction of greund
appropriateaccording to the following table. water movement, the depth of the public welising, and any

other appropriate information. The department will determine

Staging Periods for Teatment Facilities . h .
ging whetherthe separation distance between the land disposal system

Flow Growth Factors Maximum Initial andthe public well is stfcient to protect the public health and
(20 yrs) Staging Period quality of the public water supply
1. Average design flow less than 20 years (g) Soil boring logs if theselected treatment alternative
1.3 times initial average flow includeslagoons or land disposal offleent. The borings shall
2 Average design flow 1.3 to 1.8 15 vears supply accurate information about thsoil conditions, and
times ?nitial a\gllerage flow y groundwaterand bedrock elevations at the proposed treatment
: facility site.
3. Average design flow greater than 10 years (1) Any facility plan which recommends the abandonment of
1.8 times initial average flow awastewater treatment, sludgeseptage storage lagoon, or land

c. A municipality may stage the constructioha treatment disposalsystem shall include an abandonment plan. An abandon
plantfor a shorter period than the maximum allowed under thisentplan outlining the proposed method of abandonment of the
subdivision. A shorter staging period might be based upavic  facility shall be submitted as part of the facility plan todbpart
ronmentalfactors (secondary impacts, compliance with othenentfor approval. This abandonment plan shall provide for the
environmentallaws, enegy conservation, water supply), anremovaland proper recycling, treatment or disposal of any-accu
objective concerning planned modular construction, the utilizanulatedsolid mattersolid or liquidwastes or wastes in combina
tion of temporary treatment plants, or attainment of consistentign with soil. All recycling, treatment and disposal shall be-con
with locally adopted plans including comprehensive and capitdlictedso as to protect public health and the environment. Unless
improvementplans. Howevethe staging period may in no caseotherwisedirected by the department, all abandonment plans for
beless than 10 years, because of associategbenatties and the wastewatetreatment, sludge or septage storlag@ons, or high
time necessary to plan and construct later stages. rateland disposal systems shall comply with IR 720for soils
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that have been contaminated by the contentisedhgoon or sys centageof the service area currently vacant; and plans for staging
tem. The abandonment plan shall address relandscapiogs facilities. Special attention should be given to induced changes in
saryto prevent accumulation of standing water or riianfishall  populationpatterns and growth, particularly if a project involves
providefor completion of the relandscaping withiry@ars of the somedegree of regionalization.

dateon which the structure was last used as it was originally-inten (e) Steps to minimize adverse effectShis section shall

ded. The department shall require groundwater monitoring forgscribestructural and nonstructural measures, if anthe faci
minimum of one year at a quarterly frequency after the abafiies plan to mitigate or eliminatsignificant adverse fefcts on the
donmentof facilities which have an existing groundwater monihumanand natural environments. Structural provisions include
toring system. Groundwater monitoring may ftegjuired on a pytare not limited to changes in facility desigize, and location;
case-by-caséasis for facilitieswhich do not have existing nonstructuralprovisions include but are not limited to staging
groundwatemonitoring systems. The monitoring data shall bgycilities as well as developing and enforciagd use regulations
I’eVIewedaftel’ 1 yeal’ and the departmeha” determlne Whether and environmenta”y protective regu|ati0ns_
groundwatemonitoring should be continued or not. Any ground ) 0 mentation. Sources of information used to describe
water monitoring wells which are no longer necessary shall hg i

. ; . e existing environment and to assess future environmental
abandonedn accordance with ciNR 141land documentation of i, - tsshould be documented. In addition to the department,
well abandonment shall be provided to the department.

thesesources should include regional, state and federal agencies
(3) CONTENT OF AN ENVIRONMENTAL ANALYSIS. An adequate jith responsibility or interest in the types of impacts listed in par

environmental analysis must be an integral, though identifiab ). In particular the following agencies should be consulted:

partof any facilities plan submitted to the department under sub: 1. Local, and regional land use planning agenciesaaed

(1). The analyses that constitute an adequate environmental apal. | 2cte treatment management planning agencies for assess

ysisshall include: - _ _ _ mentsof land use trends and population projections, especially
(a) Description of the existing ensimment without the pfect.  thoseaffecting size, timing, and location of facilities:

This shall includefor the delineated planning area a description 2. The HUDregional ofice if a project involves a flood risk

of the present environmental conditions relevari¢oanalysis of ] e : ;
alternatives or determinations of the environmental impadteof ?Fr)i%ulj_erggl_ezdgz)r?der the FlooBisaster Protection Act of 1973

proposedaction. This description shall include, Imatt be limited

to, discussions of the following topics where applicable pam 3. The state coastal zone management agénaycoastal
ticular study: surface and groumdhter quality; water supply and Zoneis afected; o _ _
use;generahydrology; air quality; noise levels; eggrprodue 4. The secretary of the interior or secretary of agriculture, if

tion and consumption; land use trends; population projectiorgsyild and scenic river is fafcted,;
wetlands,floodplains, coastal zones and other environmentally 5. The secretary dhe interior or secretary of commerce, if
sensitiveareas; historiand archaeological sites; other related threatened or endangered speciesfectid;
federalor state projects ithe area; and plant and animal coOmmu g - The fish and wildlifeservice (department of the interior),
nitieswhich may be décted, especially those containing threat,q department of commerce, and the U.S. army corps of engi
ened or endangered species. . _ neers,f a wetland is décted.

(b) Description of the futier envionmentwithout the poject. (4) PuBLIC HEARING. Municipalities shall holdat least one

Thefuture environmental conditions with the no project alterng, pjic hearing before $acilities plan is adopted. A copy of the
tive shall be forecast, covering the same areas listed.i@par  jjities plan should be available for public review before the
(c) Evaluation of alternativesThis discussion shall include hearingand at thénearing, since these hearings provide an eppor

acomparative analysis of feasible options argystematic devel tunity for public comment on the issues associated with the-facili
opmentof wastewater treatment alternatives. The alternativggs plan.

shallbe screened wittespect to capital and operating costs; sig

nificant orimary and ndarv environmentdbefs: phvsical (5) CONTENT OF AN INFILTRATION/INFLOW ANALYSIS. (@) The
cantprimary and seconaary environmentdaeets, pnysical, ngiration/inflow analysis shall demonstrate whether or not

legalor institutional constraints; and whether or not they meet re cessinfiltration/inflow exists in thesewer system. The analysis

ulatoryrequirements. Special and induced impacts such as deyi¢, | igentify the presence, flow rate, atype of infiltration/irs
lopment. The reasons for rejecting any alternatiskall be pre g 1" 00w D™ hich exist in the sewer systems
sentedin addition to any significant environmentbEnefits ' ’

precludedby rejection of an alternative. The analysis should con (P) For determination of the possible existence of excessive
sider,when relevant to the project: infiltration/inflow, the analysis shall include an estimate of the

. . - costof eliminating the infiltration/inflow conditions. These costs
inf|0]\-l;l Ir:éc()ij\J/Ca;ir(l)c:\]/\./aste reduction measures, including mﬁltrauonihan be compared with estimated total costs for transportation and
L . . . treatmentof the infiltration/inflow This determination shalile
2. Alternative locations, capacities, and construction phasifghdeat several levels of infiltration/inflow removal.

of facilities; . . . . (c) If the infiltration/inflow analysis demonstrates the exis
3. Alternativewaste management techniques, includingtreakceor possible existence of excessinitration/inflow and the

mentand dischage, wastewater reuse and land application;  gpecific sources of excessive infiltration/inflow have not been
4. Alternative methods for disposal of sludge and othersesigdequatelydentified, a sewesystem evaluation survey shall be

ual waste, including process options and final disposal optiongonductedin accordance with sulf6). A detailed plan for the
5. Improving efluent quality through more fifient opera  sewersystem evaluation survey shbé included in the infiltra

tion and maintenance; tion/inflow analysis. The plan shall outline the tasks to be per
(d) Environmental impacts of the gposed action.Primary formedin the survey and their estimated costs.
andsecondary impacts of the proposed action shalelseribed, (d) The department may waive the requirements of ays.

giving special attention to unavoidahepacts steps to mitigate through(c) if the owner can demonstrate to the departraesatis
adversampacts, any irreversible or irretrievable commitments déction the obvious existence or nonexistence of excessive
resourcego theproject and the relationship between local shomfiltration or inflow, or both. The information necessary for this
termuses of the environment and the maintenance and enhamt@Emonstratiormay include infiltration and inflow estimates, per
ment of long term productivity The significance of landse capitadesign flows, ratio of total flow to dry weather flosubic
impactsshall be evaluated, based current population of the metersof infiltration per centimeter diameter per kilometer of
planningarea; design year population for the service area; peipe per day (gallons of infiltration per inch diameter per mile per
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day), bypassing, and other hydrological and geological factorts.tfle siting, ?esigntmd %pg,ration <|>f Ifaiidp?sal svstetms; knc:Twledgﬁ of contam(ij
; ; antsassociated with land disposal of wastewatesir transport mechanisms an
Thedepartment may require théormat'.on be expanded t_O m.eeﬁate in the environment; familiarity standards; and proficiencythie design of
the requirements of parga) through(c) if this demonstration is groundwatemonitoring systemfor defining the physical and chemical characteris
inconclusive. tics of groundwater flow A soil scientist or other environmental scientist who can

demonstrat¢he above skills and knowledge, as reflected in submittals made under
(6) CONTENTOFA SEWERSYSTEMEVALUATION SURVEY. () The this chaptershall be deemed a “qualified person”.

sewersystem evaluation surveiall determine the location, esti 2. The following site-specific groundwater information may

matedflow rate, method of rehabilitation and cost of rehabilitaye required as part of the facilities plan fand disposal facilities:
tion versus costf transportation and treatment for each defined a. Depth to highest anticipated groundwater elevation

sourceof infiltration/inflow. b G d flow directi d £l

(b) Thereport shall summarize the results of the sewer system ~° roun water ow |rect|on§ and rates of tlow
evaluationsurvey In addition, the report shall include: c. \ertical and horizontal gradients.

1. Ajustification for each sewer section cleaned and-inter ™ Groundwater quality . .
nally inspected: and e. Presence of groundwater divides and barriers.

2. A proposed rehabilitation program for the sewer system to |- Presence and extent of perched groundwater
eliminateall defined excessive infiltration/inflaw 9. Mounding calculations. .

(7) CONSTRUCTION PLANS AND SPECIFICATIONS FOR sewace __ (C) Soil investigation.The soil evaluation may be performed
TREATMENT PLANT PROJECTS. In addition to the requirements of ch.in conjunction with the hydrogeological evaluation; however
NR 108and ssNR 110.06and110.07 the following requirements €achevaluation shall be performed byperson who is qualified
shallbe adhered to for submission of plans for sewage treatmihperform the evaluation. The following site-specific soil infor

o

plants. mationshall be submitted as a part of the facilities plan for land
(a) Overall plan. A plan shall be submitted which shows théﬂsposalsystems; . . .
sewagetreatment plant in relation to the remaindéthe system. 1. Soil borings and sampling performed in accordance with

Sufficient topographic features shall be included to indigte SS-NR 110.24 (3) (djand110.24 (4) (d)and test pit analyses. The

location with respect to streams and the padfitdischage of ©neboring per acre minimum of BIR 110.24 (3) (d) 4doesnot
treatedeffluent. applyto spray irrigation, ridge and furrowr overland flow sys

. ._tems. A soil analysis may be required a case-by-case basis for
(b) Layout. A general layout plan shall be submitted WhlCrl‘and disposal systems. Th¢éSDA soil classification system shall

includes: ) be used for spray irrigation systems, ridge and furrawd over

1. A contour map of the site; land flow systems.

2. The size and location of plant structures; 2. Soil descriptions, including soil profile, stratification,

3. A schematic flow diagram indicating the various plarglope,soil moisturecontent, continuitystructure, texture, relative
units; densityand depth to groundwater and bedrock.

4. Piping details including piping arrangements for bypassing 3. Soil analyses shall be performed on the zone of soil which
individual units; will provide treatment of the wastewatéfhe department may |

5. The materials handled and the direction of flow througigguirethat the analyses include any or all of the following: grain
eachpipe; size analyses, hydrometer analyses, field and laboratory horizon

tal and vertical permeabilitiedtterbeg limits, soil pH, cation

6. The hydraulic profiles for sewage and sludge flows; exchangecapacity bulk density and relative densiporosity soil

7. Soil conditions at the site. nutrientcontent, and granic matter content.
_(c) Detailed plans.Detailed construction plans shall be sub 4 |n—field infiltration ratemeasured at the proposed eteva
mitted which include: tion of application).
1. The location, dimensions, elevations and details of all 5 A description of the soil testing methods used.
existingand proposed plant units; 6. Depth to bedrock.
2. The elevation of high and low water level in the receiving 7 fype and nature of bedrock.
stream; History: Cr. Register November1974, No. 227eff. 12-1-74; rand recrRegis-

ipti i ter December1978, No. 27geff. 1-1-79; am. (1) (b) 4. and (2) (h), n) to
3. An adequate descriptiart all features not covered in theand(5) (d),RegisterFebruary1983, No. 3269%.)3(—2—83; arT(L )(2() )(h()ﬁg.(a%d Ei(?)cr

specifications. (2) () and (8)Register November1990, No. 419ef. 12-1-90; am. (2r)Register,

April, 1994, No. 460eff. 5-1-94; am. (2) (rRegister March, 1995, No. 47 %f.

(8) ADDITIONAL FACILITY PLANNINGGREQUIRIEMENTSFOR LAND 4-1-95;correction in (1) (j) 2. made under s. 13.93 (2m) (b) 1., SRagister Sep
DISPOSAL SYSTEM ALTERNATIVES. (a) Genera requirements.In  temper1995, No. 477corrections in (2) (), (j) 1., 4intro.), and (4) (c) L., were made

additionto the requirements of sufl), a report including a soil unders. 13.93 (2m) (b) 7., StatRegistey May, 2001, No. 545CR 09-123am. (2)

investigationand a hydrogeologic evaluation shall be submitte@ 2 3 b 4. b- and (8) (b) Register July 2010 No. 658f. 8-1-10,CR 13-022

aspart of the facilitieplan for a land disposal discharalternati am. (3) (ttle) (intro.) Register March 2014 No. 698eff. 4-1-14.
ve. The report sha_ll detalil the styipes, characteristic_s,_ variabil  NR 110.10 Sewage collection system projects.
ity and permeabilitytopography groundwater conditionand (1) FaciLITIES PLANSFORSEWERPROJECTS. FOr sewer projects the
quality,and other characteristics of the disposal s&eil boring  facilities plan shall include the following information:
and test pit logs and sahalyseshall be provided. ¥stewater () pescription. A brief description of the project; including
characteristicsvhich may influence the design of the dispasal jt5 geographic location and any necessary reference maps or
temshall also beliscussed. ‘ater supply qualityocal ground oy hipits.
water use, and potentlal impacts of the facility on groundwater (b) Topography.A brief description of the topography of the
quality shall be mclu_ded.. . ) generalarea with specific reference to taea serviced by the pro

(b) Hydrogeological investigation.1. A hydrogeological osedsewer
investigationshall be included as part of the facilities plan. The
analysisof the hydrogeological information shall be done by vestigationsjncluding information on rock likely to be enceun
hydrogeologistor other qualified person. The investigation sh red. ?n addi{ion, tha?t portion of the proposeé/ sewer whigch

|t?c§:rlludeboth regional angite—specific hydrogeological informa below high ground water level shall be indicated.
Note: The skills and knowledge required of a hydrogeologist madkirmgnittals (d) quodlr_lg. A de5|gnat|pn of any portion of thIEOpOS_ed
underthis chapter include: the ability to apply hydrogeolqmiaciples and practices Sewerwhich is located within the floodway or floodplain as

(c) Solil investigations. A description of the extent of soil
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definedin ch.NR 116. All projects shall conform to the require b. Pressure to accelerate grovioh quicker recovery of the
mentsof ch.NR 116. nonfederakhare of the interceptor investments.

(e) Wetlands. A statement indicating whether the proposed c. Effects on air quality and environmentally sensitveas
sewerwill pass through a wetlands aremd the approximate by cultural changes.

acreageof the wetland. 4. Other nonmonetary impacts including implementation
(f) Population. Population growth rate (annual) based on theapability,operability performance reliability and flexibility
mostrecent data for the municipality (c) The estimation of peak flows in interceptors shall be based

(g) Sewer service am. If the sewer project is tributary to auponthe following considerations:
treatmentplant for which a service area that has been delineated 1. Daily and seasonal variations of pipe flows, the timing of
asa part of an approved areawide waste treatment managenfiemts from the various partsf the tributary area and pipe storage
plan, indicatethe location of the sewer on a map of the serviafects.
area. 2. The feasibility of of-pipe storage to reduce peak flows.

(h) Downsteam overflows A description of the number and 3. The use of an appropriate peak flow factor that decreases
locationof sanitary sewer overflow structures and a descrigfionas the average daily flow to be conveyed increases.
the occurrence o$anitary sewer overflow events at any location (3) CONSTRUCTION PLANS AND SPECIFICATIONS FOR SEWER
within the sewerage system. PROJECTS. In addition to the requirements of ¢fiR 108and ss.

(i) Description of teatment facilities.A brief description of NR 110.06 and 110.07 plans and specifications for proposed
the type of treatment facility indicating the ability of the facilitysewerprojects shalinclude a plan and profile view of all proposed
to handle the sewage of the proposed project during both wet aondstruction. The plans and profiles shall show:
dry weather conditions. (a) Location. The location of existing or proposed streets and

() Costs. A discussion of the estimated capital costs and whesewers;
anentire sewerage system is being installed, the estimated annugb) Streams and water surfaces he location and 100 year

costto the user of the system. flood elevationof all streams and water surfaces relevant to the
(k) Basis of designThe following data shabe provided for project;

the proposed project: (c) Elevations. The line of the ground surface, the invert and
1. Design period. surfaceelevation at each manhole and the grade of the sewer

2. Population densities per acre and total populationed. Petweeneach adjacent manhole. Basemelevations shall be
3. Area served by broposed Sewers in acres notedon the plans or the designing engineer shall stateathat

' i Yy prop e ) sewersare suficiently deep to serve adjacent basements except
4. Per capita sewage contribution expressethas/erage and where otherwise noted on the plansVhere gravity basement

maximumvalue, include basis for this determination. drainageto the proposed sewer will not be possible for existing
5. Infiltration. buildings, the buildings’ owners shall be so advised prior to-con
6. Industrial waste contribution. structionof the sewers;
7. Design flow rates as expressed as average and maximurfd) Pipe size and material. The pipe size, material, pipe
values. strengthand bedding class shall be shown on the pbauis the

specifications;

8. Size of pipe, grade, velocity and maximum capacit .
. Pipe, 9 . y P Y (e) Manhole spacing.The length of sewer between the man
(L) Environmental analysisThe department may require theh lesshall be shown on the plans;

submittal of an environmental analysis meeting the requiremen%f Special f The | . ¢ all ial f
of s.NR 110.09 (3)for lamge or complex sewer projects, for those_ (1) Special featues. The locations of all special features

projectswhich are proposed to be constructed in environmentalef)‘f'u‘jing inverted siphons, concrete encasements, elevated sew

sensitiveareas, or for projects whighvolve significant public €'S,and other features as appropriate; o
controversy. (9) Existing structues. The location of all known existing
(2) STAGING OF INTERCEPTORS. () Since the location and structuresand utilities which might interfere with the proposed

length of interceptors will influence growth, interceptmutes construction, particularly all water mains, gas mains, storm
andstagingof construction shall be planned carefully and shall ffains.and other pertinent structures; _
consistentith approved areawide waste treatment management(n) Special drawings Special detail drawings made to a scale
plans,growth management plans and other environmental |a\,¢[g.clearly _shgw the nature of the design shall be furnisheddw

(b) The staging period for interceptor construction and-inte efollowing: ) ) _
ceptorpipe sizes shall be costfedtive. A 20 year staging period 1. Stream crossings with elevations of the_stream bed and of
shallbe analyzed. Other staging periods, nabtceed 40 years, Normaland extreme high and low water levels; .
may also beevaluated. The costfettiveness analysis shall con 2. Details of all special sewer joints and cross—sections;

siderthe following factors: 3. Details of all sewer appurtenances such as manholes, lamp
1. Cost. holes,inspection chambers, inverted siphons and elevated sewers.
a. Capital cost (present and future). (4) SysTEM [EVALUATION AND CAPACITY ASSURANCEPLAN. A
b O . . systemevaluation and capacity assurance plan ghdilde all the
. Operation and maintenance cost. following:
c. Salvage value. . (a) An evaluation of those portions of the sewaghection
2. Primary environmental impacts. systemthat may contribute to sewage treatment facility overflows
a. Short-terndisruption of trdfic, business and other activi or other noncompliance at a sewage treatment faailitthat are
ties. experiencing ocontributing to a sanitary sewer overflow caused
b. Destruction of flora and fauna. by excessive infiltratiorand inflow or a system hydraulic defi
c. Noise. erosion and sedimentation. ciency. The evaluation must provide estimates of peak flows,
" . . _includingthe amount from sanitary sew@rerflows and sewage
d. Destruction of, or impact on, wetlands and floodplains. e atment facility overflows, provide estimates of the capacity of
3. Secondary impacts. key system components, identify hydraulic deficienciasd
a. Pressure to rezome otherwise stimulate unplanned develidentify the sources (including private property sourcef)
opment. infiltration and inflow that contribute to the peak flows associated
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NR 110.10 WISCONSINADMINISTRATIVE CODE 84

with Sanitary sewer overflow or sewage treatment faci|ity -over Note: Facilities plans for sewage lift stations may include results from a system
flow occurrences evaluation and capacity assurance plan undeRs110.10 (4)

(2) CONSTRUCTION PLANS AND SPECIFICATIONS FOR SEWAGE
T STATIONS. In addition to the requirements of ¢fiR 108and

(b) An analysis to identify actions that will eliminate sanitar)g
.NR 110.06and110.07 the following requirements shall be

seweroverflows and sewage treatment facility overflows or aba, {
their occurrence and fefcts on public health and tleavironment P : P
to the extent technically and economically feasible. The analy% hseerfvgcégolri;us?ggi'gﬁ?n of construction plans and specifications
shallconsider alternatives such as providing impropdration (a) Location plan. A iocation lan shall be submitted showin
andmaintenance, infiltration and inflow reduction, and rern~c-)\-/3b¢atributar areg the munici eﬁ boundaries within the tributag
from all sources, wastewater equallzatlo_n_ or storage facilt reaand thg Iocatilon of the lift gtation and force main, and all er?il
sewerandlift station replacement or rehabilitation, the treatmerit ) p

of overflows, peak flow treatment schemes at sewage treatmgfftelevations;

facilities, expansion of sewage treatment facility capacityd (b) Detailed plans.The detailed lift station plans shall show
any other construction of near modified sewerage system com the following, where applicable:
ponents. 1. The location and the topography (using a contour map) of

Note: When evaluating feasibility aflternatives, the department may considethe property to be used;

factorssuch as technical achievabilitize relationship between the control of storm ; ; ; R ;
waterand the control of infiltration/inflow into the sewage collection system, costs 2. The station detailand all appurtenant equipment 'ndUdlng

andaffordability of implementation, and risks to public health, the environment, aféUmps, sump pumps, heatersentilation equipment, valving,
welfareof the community served by the sewage collection system. accesdadder intermediate landings, and wet well;

(c) ldentification of specific short and long term corrective 3, The elevation of high water at the site, including the maxi
actions. Schedules for implementation shall be established giviagum elevation of sewage ie collection system in the event of
greatest priority to those actions that will protect pulbtialthand  powerfailure at the station.
minimize environmental risk. Theepartment may establish  History: Cr. Register November1974, No. 227ef. 12-1-74; rand reciRegis-
complianceschedules iWPDES permits to implement specificter, December1978, No. 276ef. 1-1-79,CR 12-027am. (1) (d) SRegister July
actionsidentified under this paragraph. g?flil\llo_ffl eff. 8-1-13;CR 13-022 am. (1) (g)Register March 2014 No. 699

Note: Portions of a systeravaluation and capacity analysis plan may include

resultsfrom an infiltration/inflow analysis or a sewer system evaluation survey under i i
S.NR 110,00 (5)0r S NR 110.09 (6) respectively NR 110.12 Owner approval requirement. If the engi

History: Cr. Registey November1974, No. 227ef. 12-1-74; rand recrRegis- neersubmitting plans to the de_partment for approval is not an
ter, December1978 No, 276, df 1-1-79; rand recr(2), Registe February1983, employeeof or has not been retained by the owner of the sewerage
No. 326 eff. 3-1-83;,CR 12-027r. and recr(1) (h), cr (4) Register July 2013 No. systemfor which the plans are submitted, written acceptance of
091 eft 8-1-13:CR 13-022 am. (1) (L) Register March 2014 No. 699eff. o final plans by the owner shall be requirgibr to submission

of the plans to the department.
NR 110.11 Sewage lift stations. (1) FACILITIES PLANS Note: For example, if an engineisrretained by a developer to design sewer exten

e : sionswhich will be connected to a municipal systarmd which will eventually be
FORSEWAGELIFT STATIONS. The facilities plan shall include the ol ownedby the municipalitythe plans must be accepted by the municipality before the

lowing: departmentssues an approval.

(a) Contributory aea. A description othe extent of the exist ~ History: Cr. RegisterNovember1974, No. 227ef. 12-1-74.
ing and proposed contributory area with reference to a general
systemmap as well as description of the areas of probable futl.gg,\lleER ATIONS. (2) Separation of sewersNew systems, or

expansiorf the contributory area. extensiongo existing systemsyhich will serve presently unsew

(b) Location. The location othe proposed lift station, force eredareas shall be designed to exclude storm and other clear water
mainand point of dischge to the existing sewer system. In addisoyrcesrom the sanitary sewer system.

tion the report shall discuss the capacity available in the existing(b) Design basis.1. Sewage collection systems, exclusive of

downstreansewer to handle the additional flow Jinterceptorsshall bedesigned in accordance with\R 110.10
(c) Flooding. A statement indicating whether the proposed lifty).

NR 110.13 Sewer design criteria. (1) GENERAL DESIGN

stationis in a floodway or floodplain as defined in &R 116, 2. Interceptors shall be designed in accordance wittRs.
All projects shall conform to the requirements ofi¢R. 116. 110.10(2) (a)
__(d) Basis fordesign. The design data for the proposed project 3. Extensions to existing sewage collection systems may be
including the following: designedassuming an averagesign flow rate of 378 liters (100
1. Design period; gallons)per capita per day
2. Population densities per acre and total population served;(c) Design capacity Sewers shall be designed to cawien
3. Area served in acres; runningfull, the peak desigfiows expected from domestic, com
4. Per capita sewage contribution expresseahasverage and mercial,industrial and other sources, anélltration and inflow
asa maximum value: Peakdesign flow shall be established usagsting sewage flow

5 Infiltration and inflow: or water useecords, and records of infiltration and infloMvhere
' ’ peakflow records are not available, theak design flow shall be

6. Indl_JstriaI waste contributions; ) determined by applying one of the following peak flow factors to
7. Design flow rates expressed as average and maximem YRk average design flow:

ues;and B 1. 250% of the average design flow for interceptarajn
8. Design head conditions. (trunk) sewers, and sewage outfall pipes; or
(e) Essential featues. A description of the essential features 2. 400% of average design flow for submain and braeeh
of construction and operation of the proposed stations. ers.

(f) Costs. Discussion of the estimated capital costdimated  (d) Protection of water suppliesl. Sanitarysewers shall be
annualmaintenance cost, and estimated annual cost to the avefaggtedwith a minimum separation distance of 60 meters (200
userof the system; feet) from any community water system willaccordance with

(g) Environmental analysisThe department may require thech.NR 811. A lesser separation distance may be allowed where
submittalof anenvironmental analysis meeting the requirementbe sanitary sewer main is constructed of water main materials and
of s.NR 110.09 (3)for large or complex lift station projects, for joints and pressure tested in accordance witiNeh811 require
thoseprojects constructed in environmentally sensitive areas ments. When sanitary sewers are proposed to be laid w@in
for projects which could involve significant public controversy meters(200 feet) ofa community water system well the location
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of the well shall be shown dhe design plans. The separation dis 2. Not over 7.3 meters (24 feet) center to cemtegrades 35%
tance between a community water system well and a sanitaxy50%; and
sewermain may not be less than 50 feet. 3. Not over 4.9 meters (16 feet) center to center on grades
2. Sanitary sewers shall be located with a minimum sepaggeaterthan 50%.
tion distance of 15 meters (50 feet) from private water system (h) Trench width. Thewidth of the trench shall be digient
wells or any other wells subject to diR 812 to allow the pipe to be laidnd jointed properly and to allow the
3. Horizontal and vertical separation of sewers from publigackfill to be placed andompacted as needed. The trench sides
watermains shall comply with the requirements dfiR 811.67.  shallbe kept as nearly vertical as possible. When wider trenches
Horizontaland vertical separation of sewer from private water laaredug,appropriate bedding class and pipe strength shall be used.
eralsshall comply with the requirements o3RS 382.40 (8) (b) Ledgerock, boulders, and Ige stoneshall be removed to pro
4. Cross—connections withublic and private water supply Vide aminimum clearance of 10 centimeters (4 inches) below and
systemsare prohibited. oneach side of the pipe.

(2) DESIGN REQUIREMENTS. (a) Diameter. 1. Conventional _ () Bedding. 1. Bedding classes A, B, or C, as described in
gravity sewer may not be less than 20 centimeters (8 inghesfPSTM C12-09 shall be usddr all rigid pipe provided the proper

diameter. strengthpipe is used with the specified bedding to support the
2. Gravity sewers with diametelesss than 20 centimeters (Bant|C|patedoa}d. ) .

inches)which are intended to transport septic tarikiefit will be 2. Bedding classes I, Il, or lll, as described in ASTM

evaluatecbn a case-by-case basis. D2321-09shall be used for all flexible pipe provided the proper

ngthpipe is used with the specified bedding to support the

(b) Depth. Sewers shall be designed deep enough to prevéﬂﬁcipatedoad

freezing and, where economically feasib rovide gravit . : . .
basemgntirainage for sanitary waystes. o p 9 y () Backfill. Debris, frozen material, lge clods or stones,

(c) Slope. 1. Conventional gravity seweshallbe laid with organicmatter or other unstable materials may not be used for

A ) kfill within 60 centimeters (2 feet) of the top of the pipe. Back
uniform slope between manholes. All sewers shall be designg : ; .
and constructed to give average velocities of not less than E{%‘?" ibeeplaced in such a manner as not to dishealignment
centimeterger second (2.0 feet per second) when flowing full. pIpe. . . . o

The minimum slopes shown ireble 1 shall berovided. Slopes (k) Construction quality testingl. Groundwater infiltration

lessthan 0.4% may bpermitted for 20 centimeter (8 inch) sewerdNt0 Sanitary sewer systersball be minimized. &ts for infiltra
In such cases, howeyéhne slope may not be less tHaA%. The tion shall be specified in the construction specificatioftsis may

departmenwill approve these seweesly when the owner dem ncludeappropriate water or low pressure air testing. The leakage
onstratesthat physical circumstances warrant the lestape. utwardor inward (exfiltration or infiltration) may nagxceed

Furthermore approval will not be granted until thiepartment O-19cubic meters per centimeter pipe diameter per kilometer per
hasreceivedwritten assurance from the operating authority th4@Y (200 gallons per inch of pipe diameter per mile per day) for

the authority will provide the additionahaintenance which may &Ny Séction of the system. An exfiltration or infiltration test shall
resultfrom the sedimentation due to decreased velocities. ~ °€ Performed with a minimum positive head of 60 centimeters (2

feet). The air test, if used, shall, at a minimum, conftorthe test

Tablel proceduredescribed in ASTM C828-06 for clay pipaSTM
Minimum Slope C924-02(2009) for concrete pipe, or ASTM F1417-92 (2005) for
Sewer Size (ft./100 ft.) plastic pipe. The testing methods selected shal4klinto consid
(20cm) & 0.40 erationthe range in groundwater elevations projected the situ
25 cm) 10 0.28 ationduring the test.
ESO cm; 12 0.22 2. Deflection tests shall be performed for all polyvinyl ehlo
, : ride pipe installations. The deflection test shall be performed
(38 cm) 15 0.15 using a rigid ball or mandrel, and shall be performed without
(46 cm) 18 0.12 mechanicapulling devices. If deflection testing occurs within 30
(53 cm) 21 0.10 daysof placement of the finddackfill, deflection may not exceed
(61 cm) 24 0.08 5%. Maximum deflection may not exceed 7.5% when testing

. - - - 8ccursmore than 30 days after placement of the final backfill.
2. Gravity sewers witia diameter less than 20 centimeters ( (3) MaNHOLEsS. (a) Location. Manholes shall be installed at

inches)shall be laid at uniform slopes between manholes and S'iﬁg ; . : ;
: : e o ; end of each line, at all changes in grade, size or alignment, and
be designed to provide didient flow velocities to prevent sedi atall pipe intersections.

mentation of septic tank solids. . .

(d) Alignment. 1. Sewers with diameters lghan 91 centime t(b) M?nht?]le sgggmglt. Mazggl?s St‘.h?" be Iocated_?kt] |crj1_terva{s
ters(36 inches) shall be laid with straight alignment between magfs%rizr?trimeﬁgrs (lénﬁ]g:zs(), or Izis), gager\:\(,)?;r\ggter 't?]rgﬁ fg%
holes. . . meters(500 feet) for sewers with diameters of 46 centimeters (18

_ 2. The department may approve curvilinear seweits jnches)to 76 centimeters (30 inches). Distances up to 180 meters
diameters of 91 centimeters (36 inches)lager on a case- (600 feet) may be approved in cases where the sewer system
by—caseba5|s: . o . ownerhas cleaning equipment which can reach this length.

(e) Increasing sizeWhen a sewer joirsslager one, the invert 2 Manhole spacing for sewers wittd@meter greater than
of the smaller sewer shall be laid at the elevation necessary’t-entimeters (3iches) shall be determined on a case-by-case
maintainthe same engy gradient. basis.

(f) Velocity. Where velocities of greater than 4.6 meters per (c) Drop pipe. An outside drop pipshall be provided for a
second(15 feet per second) are attained, special provision shalld§verentering a manhole where the invert elevation otiter
madeto protect against displacement or erosion. ing sewer is 60 centimeters (2 feet) or more above the sjrng

(9) Anchoring. Sewers on slopes of 20% or greater shall kef the outgoing sewer The entire drop connection shall be
anchoredsecurely with concrete anchorstioe equivalent, spaced encasedn the concretelnside drop connection may be approved

asfollows: on a case-by-case basis.
1. Not over 1 meters (36 feet) center to center on grades 20% (d) Diameter. The minimum diameter of manholgsall be 1.1
to 35%; meters(42 inches).
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(e) Construction. Manholes shall be constructed of precast 5. Polyvinyl chloride sewepipe shall meet the requirements
concrete monolithic concrete, brick or block, or other approvedf D3034-08 or ASTM F679-08;

materials. Fibeglass manholes may be approved ocase- 6. ABS composite sewer pipe shall meet the requirenuénts
by-casebasis. Fibeglass manholes may be approved for use [RSTM D2680-01(2009).

high traffic areas provided the top sectiohthe manhole is not (f) Joints for nonpessue pipe. The methof making joints

madeof fiberglass. andthematerials used shall be included in the specifications and
(f) Flow channel. Theflow channel through manholes shallmeetthe minimum standards in subdsto5. Sewer joints shall

be made to conform to the shape and slope of the sewers.  be designed taninimize infiltration and to prevent the entrance
(g) Water tightness.Solid watertight manholeovers shall be of roots. Jointmaterial shall be of such a composition as not to be

usedwherever the manhole tops may be flooded by streetfrunativerselyaffected by the sewage.

or high water Where groundwater conditions are unfavorable, 1. Rubber gaskepints for concrete sewer pipe shall meet

manholesof brick or block shall be waterproofed on the exteriohSTM C443-05ael.

with plastic coatings supplemented by a bituminous waterproof 2 Resilient joints for vitrified clay sewer pipe shall meet

coatingor other approved coatings. Inlet and outlet pipes shall R& TM C425-04 (2009).

joinedto the manhole with a gasketiekible watertight connec 3. Steel pipe joints shall meet the requirements \MA

tion or any watertight connection arrangement that allovierdif C20(5—05.

ential settlement of the pipe and manhole wall to take place. 4. Polyvinyl chioride sewer pipe shall be joined by solvent

_(h) Cleanouts. For sewersvith diameters 20 centimeters (8,ye|q joints or by elastomeric joints which have been approved by
inches), or greatgcleanouts and lampholes may not be used department.

substitutesfor manholes. The department may allow cleanout 5. ABS composite sewer pipe shall be joined by sol

Ir?]?ti?gg mgﬁgg)les when the sewer diameter is less than 20 Cejr?}fnts or by type OR mechanical-seal joimgeting the require

y Manholes f ith di | han 20 ._mentsof ASTM D2680-01 (2009).
(i) Manholes for sewers with diameters less than 20 centime (g) Pressue sewer pipe and jointsAll pressure sewer pipe 10

ters (8 inches). Manholes shall be located at pipe intersection : ; : L
The spacing of these manholes shall be determined on a Ca%g&lirgﬁir;{émches) or lager shall meet the following minimum

by-caséasis. S . . .
. 1. Ductile iron pipe and joints shall meet the requirements of
(4) INVERTED sIPHONS. Inverted siphons magot have less awawa c151

than 2 barrels with a minimum pipe size of 15 centimeters . - .
inches)andshall be provided with the necessary appurtenan(r:éao%_ggeel pipe and joints shall meet the requiremems\aiVA
for convenient flushing and maintenance. The manholes s : ) . )
haveadequate clearance fadding. Sufcient head shall be pro 3. Concrete pipe and joints shall meet the requirements of
videdand pipe sizes selected to secure velocitiext tgfast 91.5 AWWA C300-04.

centimetergper second (3.0 feet per second) at average flows. The 4. Polyvinyl chloride pipe and joints shall meet the require
inlet and outlet details shall be arranged so that the normal floments of AWWA C900-07 (minimum class 150) or ASTM

is diverted to one barrel, and so teéher barrel may be removedD2241-09(minimumclass 250). Solvent weld joints may not be
from service for cleaning. used.

(5) MATERIAL SPECIFICATIONSFOR SEWERCONSTRUCTION. (@) 5. Fibeglass reinforced—polyvinyl chloride composiiipe
Materials. Materials used in the construction of sanitary seweadjoints shallmeet the requirements o"WAWA C950-07 (mini
shallbe restrictedo the following: concrete, vitrified clagteel, mum class 250). Eight anti0—inch pipe shall have minimum
ductileiron, polyvinyl chloride (PVC), acrylonitrile-butadiene—category3 stifness as defined in ASTM D2996-01 (2007) el.
styrene(ABS) composite, fibgflass reinforced-PVC composite,Fourand 6-inch pipe shall have a minimum category thesf
and high density polyethylene (HDPE) pipe. Other pipe materis defined in ASTM D2996-01 (2007).
will be considered on its merit and may be approved by the-depart(h) Small diameter @ssue sewer pipe and jointsAll pipe
ment. Where an approval is issued for a restricted or experimeatad joints 8 centimeters (3 inches) in diameter or smaller to be
use,the department may require a construction inspection reposiedin grinder pumps shall meet the following minimoeguire
andannual reports including television inspection of the systements:

asa condition of its approval. 1. Polyethylengipe and joints which meet the requirements
(b) Quality. All material used for sanitary sewer constructionof ASTM D2239-03 (minimum class 160) may be approved on
shallbe free from defects that impair service. a case—by-case basis depending on the expected system pressure

(c) Labeling. Each length of pipe and fitting used in a sanitariglativeto the pipe working strength. Solvent weld, butt fusion, or
sewershall be stamped or indelibly marketth the manufactur €lastomeridoints will be acceptable.
er'sname or mark. 2. For ABS pipe, solvent weld or elastomeric joints will be

(d) Material selection. Pipe material selection shall recogniz&cceptable. o o _
the design conditions of the sewer installation. Factors which 3. Polyvinyl chloride pipe and joints shall meet teguire

shallbe considered include depth of cowaail types, loading on mentsof ASTM D2241-09 (minimum class 160). Solvent weld
pipe,and corrosivity or elastomeric joints will be acceptable.

(e) Nonpressue pipe. All nonpressure sewer pipe shall have (6) SANITARY SEWEROVERFLOW STRUCTURES. Sanitary sewer
sufficientstrength to withstand the loads which will exist. Téle overflowsstructures mape provided as measures to manage and
lowing are minimum standards for nonpressure pipe: mitigate the efects of sanitary seweasverflow dischages that

1. Concrete pipe shall meet the requirements of ASTWay occur under extremeonditions. Sanitary sewer overflow
C14-07,C76-10. or C655-09; structuresshall be designed iaccordance with all the following

. ) . requirements:
C70%_ggr'f'ed clay pipe shall meet the requirements of ASTN_I (a) The overflowmay be activated either manually or automat
T . ically. If automatically activated, a monitoriraystem shall be
3. Steel pipe shall meet the requirements\WM¥A C200-05;  providedto detecthe initiation time of the overflow and to pro
4. Ductile iron pipe and fittings shall meet the requirementdde an alarm signal to the sewage collection system operator or
of ASTM A746-09; other responsible authority
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(b) The overflow structure shall be designed to digghanly 2. Provisions shall be made in all types ofdifitions to facili
thosewastewater flows greater than the peak flow conveyantderemoval of pumps, motorand other mechanical and electri
capacitywithin the sewage collection system. cal equipment without entry into the wet well.

(c) Equipment shall be provided to measure the flow and, if 3. Permanent ladders or steps maybh®provided in the wet
practicable sample the wastewater disafped from the structure. wells with the possible exception biiilt—in place lift stations, in
Note: A department approval of a sanitary seeserflow structure does not eim - which stairways in the wet wells may be approvetidgre are spe
inateor alleviate the requirement that prohibits sewage treatment facility overflmﬁm maintenance needs physical conditions that prevent the
ins.NR 210.21 .

History: Cr. Register November1974, No. 227eff. 12-1-74; am. (2)Register, prOVISIOI’]Of necessary access by a“?'er reasonable means. i A
December1978, No. 27gef. 1-1-79; rand recrRegister February1983, No. 326 safemeans of access shall be provided to dry wells containing
eff. 3-1-83; corrections in (1) made under s. 13.93 (2m) (b) 7., Ratyster Sep i iri i i i i
et 1005, No 477conectbns n 1 (0,2, a3 vers mads ungers 1553 gUiPmentequiring inspection or maintenance. f a dry well is
(b) 7., Stats.Register May, 2001, No. 545CR 09-123am. (1) (d) 1., 2., (2) (i), () er 6 meters (20 feet) deep, a shall be made In the
1.,(5) (a) and (e) to (HRegister July 2010 No. 656f. 8-1-10; correction in (1) (d) entranceladder withan intermediate landing at approximately
3. made under s. 13.92 (4) (b) 7., St&egister January 2012 No. 6TR 12-027 mid—depth.Where an intermediatanding is used. the diameter
cr. (6) Register July 2013 No. 69#f. 8-1-13. . ! .

of the landing area shall be at least 1.5 meters (5 feet), or an equiv
alentlanding area shall be provided. Landisgsll be provided
with a suitable barrier to prevent an individéraim falling past

rttheintermediate landing to the lower level.

4. A caution sign shall be installed at top of entrances to wet
wells. Thecaution sign shall provide a warning of the potential
plansand specifications for allew sewage lift stations as well asgor hazardous gases in a confined space and indicatg t-hat there
the major rehabilitation of existing lift stations. Malifir station hallbe no entry without proper equipment and supervision.

rehabilitationmay include, but is not limitetd, replacing pumps . 2- A sump pumgshall be provided in a dry well to remove
with larger units or changing the type of lift stations. The desidf@kageor drainage. The sump pump disgeline shall be
reportshall comply with the facilities planning requirements of £auippedwith a check valve, and shall disopaabove the maxi

NR 110.11, and shall contain the detailed design calculations Mum high water level of the wet well. A siphon break shafpiue
thelift station design capacity videdwhen thesump pump dischge line enters at the high water

. . . levelin the wet well. Pump seal water leakage shall be piped or
(2) DESIGN CONSIDERATIONS. (&) Location. 1. Lift stations channeled directly to the sump pit.

may be constructed in floodplains provided the floodproofing

NR 110.14 Sewage lift stations design criteria.
(1) GENERAL. (a) Applicability. Lift stationsmay be approved
whengravity sewersre not feasible or economical to transpo
the same design quantities of sewage.

(b) Design eport. A designreport shall be submitted with

requirementsf ss.NR 116.16and116.17are met. 6. All floors and walkways shalie sloped to a point of drain
2. Where practical, lift stations shak located dfthe trafic age- . I -
way of streets and alleys. 7. All wet wells shall be designed based on fill time and-mini

mum pump cycle time. \ith any combination of influent flows
Hnd pumpingrate, the minimum pump cycle time shall be greater
Thanor equal to 5 minutes. The total fill time between pump on

3. Lift stations shall be located with a minimum separatio
distanceof 60 meters (200 feet) from community water syste
¥ve|l, and a minimum separation distance of 30 meters Gty andoff elevations irthe wet well, at average design flaway not
rom a private water webr any other well subject to chR 812 exceed30 minutes to prevent septicit
A lesser separation distance from a community water system Wef P puctty .
may be approved if hydrogeologic information is provided to the 8- The wet well floor shalhave a minimum slope of one to
departmento indicate the lesser separation distance would pr8n€to the hopper bottom. The horizontal area of the hopper bot
vide adequate protection of a well from contamination. Whent@m may not be greater than necessanpfoper installation and
lift station is proposed within 60 meters (200 feet) of a communfgiction of suction pipe intake or pump inlet.
watersystem well, or 30 meters (100 feet) of private waielts 9. There may not be a connection between any potedtier
or any other well subject to chIR 812 the location of the well systemand sewage lift station which coudtentially cause cen
shallbe shown on the engineering plans. Gravity or pressure séaminationof the potable water system.
ers connecting to lift stations shall be separated from water supply 10. Exteriors of steel factory built lift stations shall be-pro
wells in accordance with &R 110.13 (1) (d) vided with cathodic protection against corrosion.

(b) Design capacity 1. Pumping rates for lift stations integral  11. Interior of steel wet wells shall be coated with a suitable

to collection systems shall be determined in the same mannep@gerproof epoxy coatingr water proof painting system or other
the flows for the sewers contributory to the lift station and iappropriatemethods to protect against corrosion.

accordancavith the provisions of $\R 110.11 (1) (d) (c) Ventilation. 1. All covered wet wells shall be vented to the
2. Pumping rates for lift stations which operate as part of sewtmosphereising an inverted “j” tube or other meansdequate

agetreatment facilities shalie determined in the same manner agentilationshall also be provided for all dry wells. Where ding

the design flow for the treatment facility in accordance witNR.  well is below the ground surface, permanent mechanical ventila

110.15(4) (c) tion shall be provided.

3. Where possible, the pumping rate shall be desigmed 2 A permanent mechanical ventilation system shall be pro
approximatethe peak hour influent design flow rate to the lift stayided in wet wells and submersible lift stations where routine
tion. For main lift stations or lift statioressociated with treatment entrancds required to inspect or maintain equipmentall other
facilities, or in cases where lge fluctuations of flow are known casesportable mechanical ventilation equipmehall be avail
to occur the use of variable speed pumps, or multiple constaglefor wet wells as required for entry to a confined space.
speedpumps may be required by the department. ) 3. There shall be no interconnection betweemtbiewell and

(3) GENERAL DESIGN REQUIREMENTS. (&) Type. Sewage lift dry well ventilation systems. Switches for operation of ventila
stationsin general use fall into 7 types: wet well/dry well, subtion equipment shall be marked and convenietdbated. Al
mersible, suction lift, screw pump, pneumatic eject@rinder intermittently operated ventilating equipment shall be intercon
pumpand septic tank gient pump. nectedwith the respective wet well or dry well lighting system.

(b) Structural featues 1. Dry wells, including their super Consideratiorshall be given to automatic controls where inter
structure shall be completely separated from wet wells. Commanittent operation is used. The manual lighting and ventilation
walls shall be gas tight. switchesshall override the automatic controls.

Published under s. 35.93, Stats. Updated on the first day of each month. Entire code is always current. The Register date on each
page is the date the chapter was last published. Report errors (608) 266—-3151. RegisteMarch 2014 No. 699


http://docs.legis.wisconsin.gov/document/statutes/35.93
http://docs.legis.wisconsin.gov/document/statutes/35.93
http://docs.legis.wisconsin.gov/document/administrativecode/NR%20210.21
http://docs.legis.wisconsin.gov/document/register/227/b/toc
http://docs.legis.wisconsin.gov/document/register/276/b/toc
http://docs.legis.wisconsin.gov/document/register/276/b/toc
http://docs.legis.wisconsin.gov/document/register/326/b/toc
http://docs.legis.wisconsin.gov/document/register/477/b/toc
http://docs.legis.wisconsin.gov/document/register/477/b/toc
http://docs.legis.wisconsin.gov/document/register/545/b/toc
http://docs.legis.wisconsin.gov/document/cr/2009/123
http://docs.legis.wisconsin.gov/document/register/655/b/toc
http://docs.legis.wisconsin.gov/document/register/673/b/toc
http://docs.legis.wisconsin.gov/document/cr/2012/27
http://docs.legis.wisconsin.gov/document/register/691/b/toc
http://docs.legis.wisconsin.gov/document/administrativecode/NR%20110.11
http://docs.legis.wisconsin.gov/document/administrativecode/NR%20116.16
http://docs.legis.wisconsin.gov/document/administrativecode/NR%20116.17
http://docs.legis.wisconsin.gov/document/administrativecode/ch.%20NR%20812
http://docs.legis.wisconsin.gov/document/administrativecode/ch.%20NR%20812
http://docs.legis.wisconsin.gov/document/administrativecode/NR%20110.13(1)(d)
http://docs.legis.wisconsin.gov/document/administrativecode/NR%20110.11(1)(d)
http://docs.legis.wisconsin.gov/document/administrativecode/NR%20110.15(4)(c)
http://docs.legis.wisconsin.gov/document/administrativecode/NR%20110.15(4)(c)

Published under 85.93 Wis. Stats., by the Legislative Reference Bureau.

NR 110.14 WISCONSINADMINISTRATIVE CODE 88

4. The fan whedbr ventilating hazardous areas shall be fab 3. Each pump shall be located that under normal operating
ricatedfrom nonsparking material. conditionsit will operate under a positive suctitread. Self-
5. Mechanical ventilation for wet wells shall providdestst ~Priming or vacuum primed pumps with adequsttetion lift capa
12 completeair changes per hour if ventilation is continuous anfility are exempted from this requirement.
atleast 30 complete air changes per hour if ventilation is intermit (h) Piping. 1. Each pump, except submersible, scorimder
tent. Air shall be forced into the wet well by mechanical mearendefluent pumpsshall be equipped with individual suction ip
ratherthan exhausted from the wet well. ing. Suction piping shall be as straight as possible.

6. Mechanical ventilatioffor dry wells shall provide at least 2. When suction elbows are used, the bell shall be placed
6 completeair changes per hour if ventilation is continuous anabovethe floor of the wet well at a distance which is not greater
atleast 30 complete air changes per hour if ventilation is intermihan 1/2 nor less than 1/3 the diameter of the bell.
tent. For conserving heat in e lift stations, the departmentmay 3 A suitable shutdfvalve shall be placed on each disgear
approvethe following 2 exceptions: line, exceptfor screw pumps. A shutofalve shall be placed on

a. Intermittent ventilation with an initial ventilation rate2 eachsuction line of the dry well pump. A check valve shall be
completeair changes per hour for 10 minutes and automatitacedon each dischge line between the shutafalve and the
switch over to 6 complete air changes per hour pump,except for screw pumps. Check valves shall be placed in

b. A continuousrentilation system at a rate of 6 complete afiorizontalsections of the dischge pipe, except for ball check
changeser hour when the dry well is occupied and at a rate ovalveswhich may be placed in the vertical run.

completeair changes per hour when not occupied. 4. Valves may not be located in wet wells.
(d) Auxiliary equipment All of the following auxiliary equip (i) Controls 1. Control systems shall be of the air bubbler
mentshall be installed in lift stations: type, the encapsulated float or displacement type, the ultrasonic

1. All dry wells shall be equipped with automatic heaters. Tligpe, the pressure transducer type or capacitance probe type.
departmentmay waive this requirement iféan be demonstrated 2. Thecontrol system shall be located away from the turbu
thatthe heabutput from the pump motors or controls isfisignt  |lence of incoming flow and pump suction.
to keep equipment in the dry well from freezing. 3. Provisions shall be made to automatically alternate the

2. The installation of dehumidifiers shall be consideredlior pumpsin use where multiple equivalent capacity pumps are
undergroundiry wells. installed.

3. Running time meters shall be installed for each purai in 4. All lift stations shall be equipped with an alarm system.
lift stations. Where thiepartment determines that flow measurerhe alarm system shall include audible and visual sign@ltse
ment is necessary for the proper operation of the collection systgiarm system shall be activated in cases of power failure, pump
or treatment system, suitable devices for measuring, totalizifgilure, and at a predesignated high water level. It is also recom
andrecording flow shall be installed. mendedthat alarm systems be activated in the event of unautho

(e) Electrical equipment Electricalsystems and componentsrized entry or other lift statiomalfunction. The department may
including motors, lights, cables, conduits, switchboxes, and corequirethat alarm systems be telemetered to resporaittfer
trol circuits, which will be located in wet wells, or in enclosed diiesfor lalge or main lift stations.
partially enclosed spaces where hazardous concentrations ofj) Force mains 1. At the design pumping rate, a cleansing
flammablegaser vapors may be present, shall comply with thgelocity of at least 61 centimeters per seconéeé? per second)
NEC requirements for Class 1, Group D, Division 1 locations. Hhallbe maintained.
addition, equipment located in the wet well shall be suitable for 2. A combination automatic air relief and vacuum valve or an

useunder corrosive conditions. Each flexible cable shall be prg, i, maticor manual air relief valve shall be placed at each high
videdwith a watertight seal and separate strain refefused dis lP%jnt in the force main to prevent air locking
X .

connect switch or equivalent circuit breaker located above gro

shall be provided for the main powéeed for all lift stations. 3. When a forcemain enters the gravity sewer manhole, it
When the equipment is exposed to weahiershall meet the shall dischage at a point not more than 60 centimeters (2 feet)
requirementof weatherproof equipment. abovethe spring line of the receiving sewer

(f) Duplicate units At least 2 pumps or pneumatic ejectors 4 Friction losses through force mains shall be basetie@n
shall be provided in each lift statioEach pump or ejector shall Hazenand Wiliams formula orother acceptable method. The
be capable of pumping the desigomping rate as determined byroughngessoefluent C” value used for design shall be noted on
sub. (2) (b). If 3 or more pumps are provided, they shall b&edesign report.
designedo meet expected flow conditions and shall be capableNote: Whenthe Hazen and illiams formula is used, the department recommends
of pumping the peak hour design pumping rate as determine v value between 100 and 125 be used for all pipe except plastic pipe. A “C” value

- - . . etiveenl20 and 140 is recommended for plastic pipe. When initially installed, force
S_Ub-(z_) (b), with the lagest unit out of service. Where t_he IIft'Stamainsmayhave a significantly higher “C” value. The lower “C” value (higherféoef
tion will servenot more than 25 residential units, a single pumgeent of friction) should be considered when calculating the &edeisign conditions.
or ejector may be used, provided that the station is designed to pbehigher “C” value should be considered when calculating the minimum head in
mit the installation of a future duplicate pumpegector with no "€ PUMP operating range power requirements.
structural changes. (4) SUCTIONLIFT PUMPSORWET WELL MOUNTED LIFT STATIONS.

(g) Pumps 1. All pumps, except grinder andleént pumps, (&) Priming. Suction lift pumps shall be of the self-priming or
shallbe capable of passirgpheres of at least 7.6 centimeters ($acuumprimed type and shall comply with applicable require
inches)in diameterand pump suction and discharpiping shall mentsof sub.(3), except as modified in this subsection.
beat least 10 centimeters (4 inchesjliameter The department  (b) Lift. The total dynamic suction lift mayot exceed 6.0
may allow theuse of pumps with a lesser solids handling abilitineters(20 feet), unless the departmemproves pumps which
providedthe pump is protectday a comminutqra mechanically exceedthis specified limit based on certified pump performance
cleanedbar screen, or other suitable equipment. curves and detailed calculations which justify the higher heads.

2. All pumps shall be nonclogging. Where a potential for (c) Compartment separationThe pump equipment compart
clogging exists, protection in the form of manual bar screensjentshall beabove grade, partially recessed in the groundfer of
mechanicallycleaned bar screens, comminutors or other suitaldetand shall be isolated from the wet well in a manner which will
meansshall be provided. Bar screens and comminutors shall ppeeventthe humid and corrosive sewer atmosphere from entering
installed in accordance withNR 110.16 the equipmentompartment. &t well access may not be through
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the equipment compartmennd shall be at least 61 centimeterby-casebasis upon submission of appropriate manufacturer
(24inches) in diameter or equivalent area. dataand the detailed design calculations.

(d) Electrical. Float type displacement switches and €elec (b) Construction Pneumatic ejectors shall be desigapecif
tronic transducers which are usedaet wells shall comply with ically for raw sewage use, and shall comply with the applicable
the applicable requirements of suB). requirementof sub.(3).

(5) SUBMERSIBLELIFT STATIONS. (&) Construction Submers (c) Compressors Multiple compressors shall h@ovided.
ible pumps and motors shall designed specifically for raw sew The compressors shall be sized to handle the maximum hour
ageuse, and for total submyance during operation, and shalldesignflow with the lagest compressor out of service.
comply with the applicable requirements of siiB), except as  (9) Grinper PUMPLIFT STATIONS — DUPLEX. The department
modifiedin this subsection. may approve duplex grinder pump lift stations All duplex

(b) Pump emoval Submersible pumpshall be readily grinderpump lift sations shall be designel specifically for raw
removableand replaceable withoatlewatering the wet well or sewageuse Submersibé duplex grinder pump lift stations sall
disconnectingany piping in the wet well. Removaf one sub  meetthe sibmersibé pump requiremerg d sub. (5), and the
mersiblepump from the lift station may not interrupt the operationon—-submersibléype duplex grinder pump lift statiors shall
of other pumps in the station. comply with gpplicable requiremerg o sub. (6), exceg that

(c) Electrical equipment 1. Electrical supplycontrol, and eachgrinder pump shal havea minimum 1%-inch pump apen-
alarmcircuits shall be designed provide strain relief appurte ing and dscharg dping. The ot motor horsepowe require-
nances. All junction boxes containing terminals and connectorgert for each pump shal be 5 forsepoweor less.
shallbe protected fromorrosion by being located outside the wet (10) GRINDERPUMPLIFT STATIONS— SIMPLEX. (a) Applicabil-
well or through theuse of a watertight seal. Junction boxes faty. The department may approve simplex or individual grinder
motor power cable connections and for intrinsically safe contrgumplift stations if no more than 3 residentiadits are ultimately
circuits shall meet the requirements of weatherproof equipme@brvedby 1 pump.

2. The motor control center shall lseatedoutside the wet (b) Construction All simplex grinder pump lift stations shall
well and be protected by conduit seals or other appropriate mba designed specifically for raw sewage use. $hbmersible
suresmeeting the requirements of the NEC to prevent the-atmgrinder pump shall be designed footal submegence during
sphere of the wet well from gaining access to the control cenigperation. Both the submersible and the non-submersible type
Theexplosion proof seals shall be located so the pump motor anehplexgrinder pump stations shall comply with all of the follow
thelevel control floaswitches or transducers can be removed ame requirements:

electrically disconnected at the respectjuaction box without 1. ‘Location.” The location of the grinder pump stations and
destroyingthe seal. pressureservice laterals shall be shown on the plans.
3. Pump motor power cables shalldesigned for flexibility 2. ‘Flood proofing.” Grinder pump statiodscated in the

andserviceability Ground fault interruption protection shall befloodplain shall be flood proofed by constructing 2 feet above the
providedin accordance with the NEC requirements. Power col®0 year flood elevation or by providing watertight covers.
terminal fittings shall be corrosion-resistant and constructad in 3 ‘Pump removal.” Grinder pumps shall be readily remov
mannerto prevent the entry of moisture into the cable, shall bgyje without entry into the wet well or dewatering the wet well.
providedwith strain relief appurtenances, and shaltibsigned 4. ‘Valving.” a. All valving shall be accessible without entry
to facilitate field connecting. o _into the wet well or dewatering the wet well.

(d) Explosion pevention In order to minimize the potential b. If a grinder pump station disclygs to a common pressur
for ignition of explosive gases in submersible lift stations, one pled seweraredundant check valve shall be provided. All valves
thefollowing requirements shall be met: including redundant checkalves shall be installed at the grinder

1. Low waterlevel controls may be set such that the pumpump station. If a grinder pump station disclygs to a gravity
motor will remain totally submeyed at altimes. The lift station sewer,the redundant check valve is not required.
shallbe equipped with a low water alarm in addition to meeting 5 +entilation.” All grinder pump stations shak vented to
the requirement®f sub.(3) (i) 4, and which is distinguishable the atmosphere either from the wet well or from the service lateral.
from the high water alarm. . , 6. ‘Accessibility’ No permanent ladders or steps shall be pro
2. The pump motor may be rated for compliance with thggedin the wet wells.
NEC explosion proof requirements of Class 1, GrouDijsion 7

1 locations. . ‘Pump size.” All grinder pumps shall have a minimum

) 1Y—inch pump inlet opening and disclgar piping.
(6) WETWELL AND DRY WELL LIFT STATIONS. (@) Construction 8. ‘Velocity” A minimum velocity of 61 centimeters (2 feet)

The wet welland dry well lift stations shall be designed specifi er second shall be maintained in the disgeapiping during
cally for raw sewage use and shall comply with applicab mpoperation.

requirement®f sub.(3), except as otherwise provided in thissub 9. ‘Separation.” A minimum separation distance off@st

section. _ _ shall be maintained between the grinder pump lift station and a

(b) Electrical. When float type displacement switches or-elegyivatewell or any othewell subject to chNR 812 A minimum
tronic transducers are used to control the liquid level in the wWedparationof 200 feet shall be maintained between the grinder
well, they shall comply wittihe applicable requirements of subpympstation anch community water system well in accordance
(5). with ch.NR 811.

(7) ScrRewPUMP STATIONS. (&) Applicability. Screw pumps 10. ‘Alarm.” Audible and visual high water alarm system
may be approved by the department on a case-by-case basis ép@ill be provided.
submissionof appropriate manufacturerdata and the detailed 11. ‘Electrical.” a. The motor control unit shall be located
designcalculations. outsidethe wet well.

(b) Construction Screw pumps and motors shalldesigned b, All junctin boxes hal be locatel autsice te wet well,
specificallyfor raw sewage use, and shall comply with applicablghd shall mee the requiremerg o weathe proof equipment.
requirementof sub.(3). Electricalsupply, contrd and darm drcuits shall be cesignedo

(8) PNEUMATIC EJECTORLIFT STATIONS. (@) Applicability. — allow disconnectio & the junction box, without destroyingthe
Pneumatiejectors may be approved by the departroerat case— conduit-seal.
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c. Level controls using float typdisplacement switches shall NR 110.15 General requirements for sewage treat-
be suspended in the wet well to facilitate maintenance. ment facilities. (1) DesIGNREPORT. A design report shall be

12. ‘Explosion prevention.’a. In order to reduce the potentiasubmittedwith plans and specifications for all sewage treatment
for ignition of explosive gases in submersible grinder pump lifacilities. This report shall summarize the design hydraulic-load
stations,one of the followingconditions shall be met: the lowing, design biochemical oxygen demaf@DD), suspended sol
waterlevel alarm shall be set such that the pump motor will remaits and other appropriate pollutant loading, the sizing of treatment
totally submeged at all times; the pump motshall be rated units, pump capacitiesjesign calculations for major treatment
explosionproof in accordance with NEC requirements of Classuhits, and explain any deviations from the preliminary facilities
Group D, Divisionl locations; or the motor shall be listed as safplanningdesign information which is requirég s.NR 110.09 (1)
andappropriate for residential use by the Underwriters Laborat).
ries, Inc. (2) EFFLUENTQuALITY. (@) Design. Sewage treatment fagili

b. In order to reduce the potential for ignition of explosivéiesshall be designed to achiesempliance with the monthly and
gasesin non-submersible grinder pump lift stations with nonweekly average dfuent limitations for biochemical oxygen
explosion proof pumpmotors, the pump motor shall be comdemand(BOD) and total suspended solids contained inNgR.
pletely isolated from the wet well atmosphere in a separate gag0, or other WPDES permiequirements, as appropriate, or with
tight housing. any more stringent water quality relatedfleént limitations

(11) EFFLUENT PumPs The department may approve theequiredto achieveappropriate water quality standards derived
duplex and simplex dfuent pumplift stations for septic tank from chs.NR 102to 106, or from any federally promulgated water
effluentin accordance with the applicable requirements of sulepiality standard for any waters of the state.

(9) and(10), respectively - (b) Treatment during constructionDuring construction of
(12) EMERGENCY OPERATION. (3) General. Provisiors for  newfacilities, treatment shall be maintained at a level not less than

emergencyperation d lift statiors ial be provided to preventthe  thatwhich existed prior to the start of construction.

dischargedf raw or partially treatel £wag  a sirface wate or to (3) PLANT LocaTION. (a) Flood piotection. 1. All sewage

agrourd surface and o prevert sewage kckups into basements. o aimengacilities shall bdocated such that they are not subject
(b) Lift station equirements.One of the following provisions 4 flooding.

shallbe made to insure continued operation of each lift station:

_ 1. An on-site generatpwith automaticswitching and start  ,snectedo be in a floodplain, will not be approved until the flood
ing equipment may be installed’he generator shall have guf analysisrequirements of $UR 110.09 (2) (n)are met

cientcapacity to meet the totalectrical demands of the pumps, o .
pacry pump 3. A sewage treatment facility may be located in the flood

controls, and auxiliary equipment. fringe providing the requirements of p#c) and ssNR 116.14
2. An on-site gasoline or diesel engine driven puwifh H&G.lS 116.16and116.17are met.

automaticswitching and starting equipment may be installed. T s ) )
pumpshall have a capacity equal to or greater than the lift station 4. All sewage treatment facilities which are located in a lood
peakdesign pumping rate. plain shall be floodproofetb an elevation of at least 2 feet above

3. A portable generator may be available for use at the hft s regional flood elevation. . o
tion. The generatshallhave suficient capacity to meet the total 5. Location of a land disposal system in a floodplain will be
electricaldemands of the pumps, controls, and auxilegyip ~ evaluatecn a case-by-case basis.
ment. Electrical connections shall be accessible without mainte (b) Floodway construction1. No new sewage treatment facil
nancepersonnel having to enter the lift station. ity shall be located in a floodway as defined if\#2.116.03and

4. A portable pump with a pumping capacity equal to ck16.11 A change in the zoning classification of a treatment-facil
greaterthan thelift station peak design pumping rate may be avaiity site from floodway to flood fringe in accordance with the-pro
ablefor use at the lift station. Quick disconnect fittings shall beeduresspecified in SNR 116.21 (6) will be acceptable only if
usedto connect the portable pump to the suction and the digehalhe rezoning is complemented by the construction of a dry land
line, and shall be accessible without maintenance personnel hagcessas defined in pafc). When the facility site is rezoned from
ing to enter the lift station. floodwayto flood fringe, the dry land access requirement natl

5. The lift station electrical system may be connecte? toP€Wwaived.
independentlectrical transmission routeghich receive power 2. Any existing sewage treatment facility which is located
from the same electrical grid network which supplies powtrdo a floodway shall meet the requirements of suhdf the expan
lift station service area. sionor upgrading of the facility is greater than 50% of the value

6. The lift station may be equipped with a holdfagility ~ ©f the facility Value is defined in pafc).
which has a capacity to hold the average design flow for amini 3. Any existing sewage treatment facility which is located
mum period of 24 hours. afloodway will not have to comply with the requirements of subd.
(c) Grinder pump and effluent pump lift stations. Emer 1. if the expansion or _upgradin_g (_)f the facility is less than 50% of
stationswhich serve more than 3 residential ursitgll be pre requirementof par (c) will not apply
vided by one of the methods described in. ). (c) Accessibility. 1. Sewage treatment facilities shall be acces
2. Emegency Operatiorprovisions for dup|ex grinder pump Si.ble at all times. Sewage treatment facilities located in a f|00d_
andeffluent pump lift stations may be waived for those statiorf§nge shall be accessible by dry land access. Dry land access is
which serve homes with private water supgiistems provided it definedas a service road W_hlch has a minimum elevation of at
is demonstrated to the department that the lift station wet well Hggstone foot above the regional flood elevation.
the capacity to hold theesidual water volume of the private water 2. The dry land access requirement may be waived by the

system. departmentf one of the following criteria is met:

History: Cr. Register November1974, No. 227ef. 12-1-74; rand recrRegis- i it ;
ter, February1983, No. 32geff. 3—1-83; correction in (2) (a) 3. madader s. 13.93 a. Th.e physical charac_terlst!cs .Of the treatmen!t site and the
(2m) (b) 7., Stats Registe September1 995, No. 477correction in (2)a) 3. was  surroundingarea pose practical fidulties for construction of dry

mad(el)ugger Sd. (12§'3b93 (Sng ((th) 7.,(§§a€ms%jsteré\/l(%>)/,t20(%%, No. 545(%)R 03—(%? b land access, and the isolation of the sewage treatment facility dur
am. an ., aNd recr a)o. an 0 , renum. an (0) : : B

(9) and (12) and am., 46) to (8), (10) and11) Register July 2010 No. 658f. Sng the r_e'g_lonal flood is less than 24 hours for mechan'lcak treat
8-1-10. mentfacilities, or 5 days for lagoon systems. The duration of the

2. Any sewage treatment facility located in a floodplain, or
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regionalflood shallbe calculated using the methods described in (4) DESIGN OF SEWAGE TREATMENT FACILITIES. (&) Confor-
s.NR 116.07 or mancewith facilities plan. The design capacity for municipally

b. The physical characteristics of the treatment site and pwnedsewage treatment facilities shall be in accordance with s.
surroundingarea pose practical fifulties for construction of dry NR 110.09 (2) (j) Privately owned domestic sewage treatment
landaccess, and the treatment facility access is inundated by @sdlities shall provide design capacity for the estimated pepula
than one foot of water during the regional flood. In theston 20 years from the time of start-up of the facility unless the
instancesthe access roads shall be stabilized and delineated;§st—effectivestaging analysis in 8iR 110.09 (2) (j) 4justifies

c¢. The construction costs of the expansion or upgrading of gtl_'esser de5|gn stag_lng period. . . . .
existing treatment facility are less than 58bthe value of the _ (b) Organic loading. 1. The domestic design biochemical
existingfacility. The value of the existing facility shall be calcu ©Xygéndemand and suspendsdlids loading for upgrading or
latedby subtractinghe 20-year total present worth of expandin§XPandingexisting sewage treatment facilities, or for the eon
or upgrading theexisting facility from the 20—year total presen tructionof new sewage treatment facilities to replace an existing

worth of the most cost—&gctive treatment alternative located afacility shall be based on actual sewage and operating records
anothersite which is not in a floodplain. rom the existing facilities. The design shaltlude an appropri

: o . . ategrowth increment.
(d) Isolation. 1. In order to minimize any potential odooise, > Wh tual ting data i i lable. the desi
and nuisances caused by sewage treatment facilities, and, to £ e”nbacbua (épera m’?'bat'a IS ?8 OaSVEIi'IIa e eO 1e73|gn
enhanceplant securityand reliability sewage treatment facilities cadingshall be based onantribution ot U. ilograms (0.

shallbe isolated from commercial establishments and from-buil oougnlij_ls)of biochoegw(i)cal ox()j/gen fdemand dp?jr C?Pdita per da){ and
ings occupied or intended for residential use, and from land whigrP2 kilograms (0.20 pounds) of suspended solids per capita per

is actively being developed for commeraialresidential use. The 92Y- When ga;ba_glg_e ghrlnders are ”S.ed'ﬁaﬁ tributary to a sew
following separation distances shall be maintained: agetreatment facilitythe design basis shall be increased to 0.10

) ... kilograms(0.22 pounds) of biochemical oxygen demand per cap
a. 150 meters (500 feet) for mechanical treatment facilitiega per dayand 0.22 kilograms (0.25 pounds) of suspended solids

effluentholding and polishing ponds; per capita per day

b. 150meters (500 feet) for seepage cells, ridge and furrow 3. sewage treatment facilities which will receive industrial or
systemsand overland flow systems; commercialwastewater shall be designed to include these waste

c. 230 meters (750 feet) for aerated lagoons; flows.

d. 305 meters (1,000 feet) forfafte sludge holding facilities ~ (c) Hydraulic loading. The design wastewat#ow shall be
andspray irrigation systems; and estimatedn accordance with &R 110.09 (2) (j) When flow or

e. 460 meters (1,500 feet) for stabilization lagoons. water use records do not exist, the maximum hour design flow

shallbe estimated by multiplying the average design flow by the

2. The department mayaive the requirements of sulddif appropriatepeaking factor shown inable 2.

the requirementgrevent implementation of the costfezfive

treatmentlternative at an existing sewage treatment facility site. Table 2
Whena waiver is requested, the owner shall demonstrateeto Community Size
departmenthat: (population) Peaking Factor
a. The owner has made reasonable attempts to oatain Under 1.000 4-5
agreemenfrom any afflected property owner which states that the 1.000 - 1’0 000 30-35
property owner has been informed diie potential nuisances ! ! ) )
which may result from the operation of the sewage treatment facil 10,000 - 100,000 20-25
ities and that the property owner does not objethe construc Over 100,000 15-20
tion and operation of the sewage treatment facilities; and (d) Sludge storageAdequate sludge storage shall be provided

b. The treatmentacility owner has enacted a zoning erdiasindicated in sSNR 110.09 (2) (h)5 and110.26 (10)
nancewhich prohibits future construction within the applicable (5) DesignFeATURES. (@) Design of conduitsAll piping and
separatiordistances, or has purchasedisight land surrounding channelsshall be designed to carry the pelisign flow rate. The
the sewage treatment facility to prevent future encroachment.incomingsewer should be designed for unrestricted.fl8sttom

3. The department mayaive the requirements of suddif cornersof the channels must be filleted. Conduits shall be
the requirements prevent construction of the coftetife treat designedo avoid creation of pockets and corners where solids can
mentalternative at a new site. When a waiver is requested thgcumulate.Suitable gates shall be placed in channels tooffeal
ownershall demonstrate that: unusedsections in which solids might accumulate. The use of

a. The treatmerfacility has obtained from thefatted prop sheargates or stop planks may be used in place of gate valves or
erty owners the agreements described in sBba.or that the pro ~ Sluicegates. _ N
posedsewage treatment facility site is thely reasonably avail  (b) Arrangement of unitsComponent parts of the facility shall
able site or, the costs associated with using another site woul arranged for greatest operating and maintenance convenience,
placean unreasonable or excessive financial burden on the cdi@xibility, economy continuity of efluent quality and ease of
munity; and installationof future units.

b. The treatmentacility owner has enacted a zoning erdi  (€) Flow measuement. Equipment for flow measurement and
nancewhich prohibits future construction within the applicabléecordingshall be providedor the total waste flow Equipment
separatiordistances, or has purchasedisigit land surrounding for measuring flow_ streams wlthln the treatment facility should be
the proposedtreatment facility site to prevent future encroachProvidedto aid facility operation.
ment. (d) Emegency operation At least one othe following shall

(e) Protection of water supply wells\astewater lagoons or € provided to ensure continued operation of the sewage treat
storagestructures shall be located with a minimum separation dfgentfacility in accordance with &R 210.08
tanceof 1,000 feet from a communityater system well, and 100 1. ‘Emegencypower generatdr An emegency power gen
feetfrom a private water system well or any other well subject gFator with suficient generating capacity to meet the sewage
ch.NR 812 Wastewater treatment planflaént pipes shall be treatmentfacility power demands to comply withSR 210.08
locatedwith a minimum separation distance of 50 feet fropnia 2. ‘Two independent electrical transmission sources.” An
vatewater system well or any other well subject toNdR.812  electrical system connected ttwo independent transmission
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routesthat receive power frorthe same electrical grid networkplianceat the time of any major upgrading or expansion of the
which supplies power to the sewage treatment facility servifacility.

area. () \alve identification. All valves shall be identified in the
3. ‘Holding facilities.” Holding facilities that have a capacityplansand specifications and labeled during construction.

to detain the maximum day design flow for a maximum period of (k) Operational considerations.All necessary tools and
24 hours. accessoriefor the facility operatds use shall be provided. Stor
(e) New pocesses, methodsd equipmentThe department agespace and a work area shall also be providddequipment
encourageshe development of new processethods, or equip shallbe located as to provide §iafent clearance for proper and
ment for the treatment of sewage. Howevehere new pro convenienimaintenance. All tanks, wet wells, channels and pipe
cessesmethods, or equipment are proposed and where limitegstemsshall be equipped with drains, valvessamps to faci
datais available which demonstrates the performance of ttiedraining for maintenance and repair
equipmentthe department may require written certification that (L) Laboratory space and equipmeng treatment facility
the use ordesign of the equipment is in accordance with thewnershall eitheinclude a laboratory for making the necessary
manufacturer’sguidelines. Furthermore, the departmemy analytical determinations and operating control tests, or contract
requirethe posting of a performance bond by the manufacturewith a neighborindacility or independent laboratory to have the

(f) Disinfection. Disinfection shall bgrovided in accordance analyticaland operating control tests done.
with WPDES permit requirements. (m) Floor slope. Floor surfaces shall Istoped adequately to

(g) Contmlled diversion structes and equipmentStructures @ point of drainage.
and equipment to enable controlled diversions shall be located (n) Erosioncontol during construction Effective site erosion
andarrangedo allow for proper maintenance of the sewage-treatontrol shallbe provided during construction. Project specifica
mentfacility. In all cases, it must be possible for each treatmetions shall detail erosion control methodslanner of spoil mate
unit to be independently removed from service. rial disposal shall also be detailed.
Note: SectionNR 205.07_(1) (u) 2contains specific provisions asslociated with (O) Construction materialsMaterials shall be selected that are
the use of controlled diversion structures and equipment and reqaingsiiance ., 3 iblewith the wastewater characteristics. Dissimilar metals

with all permit efluent limitations during times of controlled diversion. houldb ided t S | . ti
(h) Sewage tatment facility overflow structes. Sewage shouldbe avoided fo minimize galvanic action.

treatmenffacility overflow structures may be provided atcam- (p) Sanitary facilities. Toilet, shower lavatory and locker

er’s discretion as a measure to protect sewage treatment facf@gilities should be provided in dufient numbers andonvenient

integrity and treatment &&iency during severe operating condi locationsto serve the expected facility personnedileX, shower

tions. Sewage treatment facility overflow structures may not ghdlavatory facilities shall be provided in the following instances:

installedat the headworks aferated or stabilization pond treat 1. Any sewage treatment facility equipped with laboratory

mentsystems. Sewage treatment facility overflow structures shiatilities;

be designed in accordance with all the following requirements: 2. Any sewage treatment facility equipped with a potable
1. The overflow may be activated by either manual or-auteyatersupply; or

matic means. If automatically activated, a monitoring system 3. Any sewage treatment facility which has one or more full

shallbe provided to detect the initiation time of the overflavd  time operating personnel.

to provide an alarm signal to the sewage treatment facility opera (q) Safety. 1. Sewage treatment facilities shall be enclosed

tor or other responsible authority with a fence to discourage entry of animals or unauthorized per
2. The structure shall be designed to disghawnly those sons.

wastewateflows above thepeak flow rate that the sewage treat 2 Hand rails shall be installedound all treatment tanks and

mentfacility can safely process without threatening loss of lifgn other areas of the facility where the potential of falling exists.

causingsevere propertgamage, or compromising treatment-pro 5 pq departmenecommends the following safety measure

cessesincluding the washout of biological media in the biologicege considered in the design of wastewater treatment facilities:

treatmentprocess. . ' . .
. . a. Provision of first aid equipment;
3. Equipment shall be provided to measure the flow and sam b. Posti f “No Smoking” si inh d .
ple the wastewater that is dischad from the structure. - Fosting of “'No SmoKIng” SIgns In hazaraous areas,
Note: A department approval of a sewage treatment facility overflow structure  C. Provision of protective clothing and equipment such as gas
doesnot eliminateor alleviate the requirement that prohibits sewage treatment facinasks,goggles, gloves, hard hats, and safety harness;

ity overflows in SNR 210.21 d. Portable blower and hose;
(i) Painting. 1. The use of paints containing lead is prohibited. " - . '
e. Portable lighting equipment; and

In order to facilitate the identification of piping, pipes shall be : )
paintedas follows: f. Nonpotable water supply bibs which are labeled.

a. Sludge line—brown; 4. The safety and health rules set forth in®RS 332and
appropriatefederaland local safety codes shall be adhered to in

b. Gas line—orange; -
. the operation of wastewater treatment plants.
c. Potable water line—blue; . . .
L . 5. Specific safetyequirements for hazardous chemical-han
d. Chlorine line—yellow; dling are found in SNR 110.22 (4)
e. Sewage Ime—_gr_ay; 6. Specific safety requirements for chlorination facilites
f. Compressed air line—green; foundin s.NR 110.23 (2) (g9)
g. Nonpotablevater line—blue with 15 centimeter (6 inch)  (6) WATERSUPPLY. (a) Potable supply Any sewage treatment
red bands spaced 76 centimeters (30 inches) apart. facility which has a laboratory shall be provided with a potable

2. In addition to the color code, each pipe shall be adequatéigtersupply
labeledwith a minimum of 2 labels irach room, crawl space or  (b) Plumbing. Sewage treatment facility plumbing systems
compartment. shallbe designed in accordance with 8RS 382

3. Existing treatment facilities which do not comply with the (c) Connection to public water systemSonnectiorof a sew
provisionsof this subsection shall bring the facility into com agetreatment facility plumbing system tgpablic water system
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93 DEPARTMENT OF NATURAL RESOURCES NR 110.17
shallcomply with the requirements of SR 811.25and chSPS 4. Automatic controls shall be supplemented by a manual
382 override. Manual overrides shall be located in viefithe equip

(d) On-site wells. Construction of wells for supplying water ment.
to a sewage treatment facility shall comply with the requirements 5. Electrical fixtures and controls in screening areas where
of the approval obtained undemM$R 812.26 (3) hazardougiases may accumulate shall meet the requirements of

History: Cr. Register November1974, No. 227efl. 12-1-74; rand recr(1) (¢),  the national electrical code for class 1, group D, division 1-loca
RegisterMarch, 1978, No. 26%&f. 4-1-78;r. and reciRegistey February1983, No. tions
326, eff. 3-1-83, cr (4) (d), Registey November 1990, No. 419eff. 12-1-90; '

gggSeC}\ilonig §5) andf(6) mad(g)U(nC)iir 5(61)3(6%3 (13))(7.), StatsRegisterc?eptestgg @ (c) Comminutors.1. Comminutors shall be designed to eom
, NO. Jcorrections in q) 4., , and (C) were made unaer s. . H H H
(b) 7., Stats.Register May, 2001, No. 545CR 09-123am. (2) (a) and (4) (c), cr finutethe maximum design flow rate. _ _
8 r(ﬁé?:%ﬁ(t& J;gfgzg(lf) %?'76555&%}1973112} 3%1:5;?;2% Ilnz (52)(%) éﬁ (162)_((!;% 7amd 2. Comminutor channels shall be designed to contain the
r.(2) (c)to (e),.fand recr(5) (d)',’am. (5) (9), rand recr(5) (h)ReQister July 2013 upstrearrwater d_epth aSSO_C'atEd W"he_head 'QSS Wh_|Ch occurs
No. 691, eff. 8-1-13. at maximum design flow without surclgang the incoming sewer

or other treatment processes. The expected head lossasieall

NR 110.16 Screening devices. (1) GENERAL DESIGN into account the éécts of clogging during operation.
CONSIDERATIONS. (a) Applicability. All wastewater treatment 3. Comminutor channels shall be equipped with drains.
plants shall be provided with protection for pumps and other 4 A screened bypass channel shall be provided so that the
equipmentby installing coarse screertsr racks, mechanically .omminutormay be removed from service for maintenance.

cleanedbar racks or comminutors. ) ) .
5. Bypass channels will nbe required where 2 comminutors

h(b) I_tﬁcation._ 1. Stcreet_r:ting devilcestindsﬁalllleg in a bu”tdig%reinstalled. Each comminutor shall be capable of comminuting
whereother equipment or fiées are locateahall be separated y & p i i Gecion flow

from the rest othe building and provided with separate outside

entrances 6. Control switches or a disconnecting device for the commi
' . . . . ._nutorshall be located in view of the comminutor
2. Screening devices shall be provided with convenieht' . ) . .
access. 7. Electrical fixtures and controls in comminutors areas

3. Screening devices may not be located such that change : h S
backwaterelevations will interfere with the accuracy of upstrea o J:{?Lﬁhse national electrical code for class 1, group D, division

flow meaSL_‘“n_g eqUIpmer_]t' . History: Cr. Register November1974, No. 22/7ef.. 12-1-74; rand recrRegis-
(c) Ventilation. Screening areas shall be ventilated. ter, February 1983, No. 326eff. 3-1-83.

(d) Channels. 1. Thechannel preceding and following the ] .
screershall be shaped to minimize settling of solids. Fillets shall NR 110.17  Grit removal facilities. (1) APPLICABILITY.

I-giggi‘rehazardous gases may accumulate shall meet the require

beinstalled as necessary Grit removal facilities are recommended for all sewage plants and
2. The screen channel invert must be at IBasintimeters (3 arerequired for plants receiving sewage froambined sewers or
inches)below the invert of the incoming sewer from sewer systems receiving substantial amounts of grit.

3. Wheremultiple screening units are installed the channels (2) DESIGN CONSIDERATIONS. (a) Location. Where practical,
shallbe equipped with the necessary gates to direct flow from a@fjt chambers should precede influent pumps. When installed,
onescreening unit. Methods for dewatering each channel shall## chambers shall precede all major treatment units.

provided. (b) Protection. All grit chambers shalbe preceded by a bar
4. Entrance channels shall be designed to distribute flow ufck, coarse screen or comminutor
formly to the screening units. (c) Housed facilities.1. Enclosed grit removal areas shall be

(e) Handling sceenings. Adequate facilities must be providedventilated. Fresh air shall be introduced continuously at a rate of
for removal, handling and storage of screenings in a sanitary m&A air changes per hquor intermittently at @ate of 30 air changes
ner Hand-cleaned screening facilities must include an accessipfs hout
platformfrom which the operator may rake screenings. Suitable 2. All electrical work in enclosed grit removal areas where
drainagefacilities must be provided for both the platform and theazardougjases may accumulate shall meet the requirements of
storageareas. the national electrical code for class 1, group D, division 1-loca

(2) DESIGN REQUIREMENTSFOR SCREENINGDEVICES. (@) Bar  tions.
screens.1. Clearspacing between bars may not be less than 2.5(d) Number of units.Grit removal facilities shall have kast
centimeterg1 inch), nor more than 5 centimeters (2 inches). 2 hand-cleaned units, or a mechanically cleaned unit with a

2. Bar screengust be placed on a slope of 30 to 45 degreBgpass.
with thehorizontal with the exception of those installed for emer (e) Grit handling. 1. All facilities not provided with positive
gencyuse. velocity control shallinclude means for grit washing to further
3. Approach velocities may be fess than 38 centimeters perseparaterganic and inganic materials.
second(1.25 feet per second) at des@verage flow conditions 2. Gritremoval facilities located in deep pits shall be provided
to prevent settling, and no greater than 91 centimeters per seo@itl mechanical equipment for hoisting or transporting grit to
(3 feet per second) at maximum design daily flow to prevent forgroundlevel. Impervious, nonslip, working surfaces with ade

ing material through the openings. quatedrainage shall be provided for grit handling areas. Storage
(b) Mechanical sagens. 1. Maximum clean spacing betweerareasfor wasted grit shall be provided.
barsmay not exceed 5 centimeters (2 inches). (f) Basis of designDesign of grit chambers shak based on

2. Approach velocities may be tess than 38 centimeters perthe size and specific gravity of the grit particle to be removed. If
second(1.25 feet per second) at averatgsign flow conditions this information is not obtained fromctual field measurements,
to prevent settling, and no greater than 91 centimeters per secivahthe design shall assume removal of all particles retained on
(3 feet per second) at maximudaily flow to prevent forcing a65 mesh (0.21 mm) sieve and havingiaimum specific gravity
materialthrough the openings. of 2.65. The design requirements of s{#).are based on these

3. All mechanical units which are operated by timing devicegsumptions.
shallbe provided with auxiliary controls which will set the clean (3) DESIGN REQUIREMENTS. (&) General equirements. 1.
ing mechanism in operation at a preset high water elevation. Inlet turbulence into grit chambers shall be minimized.
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NR 110.17 WISCONSINADMINISTRATIVE CODE 94

2. Drains or other means for dewatering each grit unit must 2. Inlet velocities in rectangular settling tanks mayexateed

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).

(b) Velocitycontolled grit chambers.Positive hydraulic con (b) Tank featues. 1. The side watedtepth of mechanically
trol shall be provided taintain a channel velocity of 30 centi cleanedsettling tanks shall be as shallew practical but not less
metersper second (one foot per second) through the expected fihsin 2.1 meters (7 feet). Final clarifiers for activated sludge may
range. Positive hydraulic control shall be provided by onéhef not be less than 3 meters (10 feet) in depth. Final clarifier for fixed

following: film treatment systems may not be less than 2.1 meters (7 feet).
1. Aflow channel with a parabolic cross—section; 2. The tops of troughs, beams, and similar construéian
2. A proportionate weir; or tureswhich are submeged shall have minimum slope of 1.4 ver
3. A Parshall flume. tical to one horizontal. A slope ohe to one shall be provided on

dhe underside of such features to prevent the accumulation of

(c) Aerated grit chambersl. Air rates should be in the rang -
scumand solids.

of 4.6 to 12.4 liters per secopdr meter (3 to 8 cubic feet per min

ute per foot) of tank length. 3. Effluent weirs shall be adjustable.
2. The detention time at the maximum design flow rate should (¢) Sludge and scunemoval. 1. Scum bdles shall be pro
not exceed 3 minutes. vided ahead of outlet weirs on all primary and final settling tanks.
3. Inlets and outlets shall be designed to prevent short eircuit 2. Sludgehoppers shall have a minimum side wall slope of
ing. 1.7 vertical to one horizontal. Hopper wall surfaces should be
4. The design of the grit chamber shall be such to avoid p,ryadesmooth with rounded corners to aid in sludge removal. The
ducingdead spaces. departmentill not approve increasing the depth of sludge-hop
(d) Short-term sedimentation tanksl. Inlets shall be pers for the purpose of sludge thickening in settling tanks.

designedo distribute flow evenly across the tank. 3. Each sludge hopper shall hasa individually valved
2. Tanks shall be deep enough to prevent turbulent flow sludgewithdrawal line at least 15 centimeters (6 inches) in diame

o X . ter. Head available for withdrawal of sludgkall be at least 76
3. An additional depth of 15 to 25 centimeters (6 to 10 'nCheéeéntimeters(so inches), or greater as necesstymaintain a
shallbe provided for raking mechanisms.

. . . velocity of 91 centimeters per second (3 feet garond) in the
4. Surface area of the sedimentation tank shall be designgehdrawalpipe.
notto exceed a surface settling rate of 1,900 cubic meters per day4 A : :
. A sludge wellor other appropriate equipment shall be- pro

persquare meter (46,000 gallons per day per square foot). vided for vievging and samplinpgslﬁdge quip P

History: Cr. Registey November1974, No. 227ef. 12-1-74; rand recrRegis- o X o
ter, February 1983, No. 326ef. 3-1-83. 5. Provisions for cleaning sludge piping shall be made.
6. The department may approve the use of glass lined pipe for

NR 110.18 Settling tanks. (1) DESIGN CONSIDERATIONS. ; ; :
(a) Multiple settling tanks.1. Multiple settling tanks shall be pro ?r:ltj:ﬂgg)w? E;;g?grd pipe may not be less than 10 centimeters (4

vided atall sewage treatment plants with an average design flow . . . .
which exceeds 1,890 cubic meters gay (0.5 million gallons per _, /- Suitable mechanical sludge and scum collection equipment
shall be provided inall settling tanks. Provisions for separate

day). ) - :
2. Control appurtenances such as valves, gates, splitter bo%%%?;\r’ﬁglr;gszzﬁg; ?agﬁtcij:sfor treatment facilities which do not

and flow measuring devices, shall be provided to diviitfeow . . .
equallyto each sefing tank. Setiihgfaciiies may nobreced the valles gen me 3. The
acégéiﬁrﬁg&%ﬁﬁfeu"”g tankshall be provided with easy surfacesettling rate for primary settling tanks shalldadculated
. ' N with all flows received at the settling tank. The surface settling
2. Each settling tank shale capable of being independently e for final settling tanks shall be based on influent.fidlie
dewaterednd isolated for servicing. Provisions stimade 10 \naximum hour solids loading shall be computed based on the
protectempty settling tanks from the hydrostatic uplift due to h'gmaximum day design flow plus the maximum design return
groundwater. sludgerate requirement anthe design mixed liquor suspended
(c) Safety. Operatorsafety shall be considered in the desiggolids(MLSS) under aeration.
of settling tanks. Safety features such as machinery covers, life

lines, stairways, walkways, handragled slip-resistant surfaces Table 3
shallbe provided if appropriate. SURFACE SETTLING RATE
(d) Electrical contols. Electrical fixtures and controls in Weir
enclosedsettling tanks shall meet the requirements ohtiteonal ) Overflow
electricalcode for clas4, group D, division 1 locations. The-fix - LSO('j'F’S B R/ated_
turesand controls shall be located to providmvenient and safe ~m/m=.d _kg'j‘”"zr“ﬁ_ (’ga'f/‘f't_
accesdor operation and maintenance. Location Flow Basis (galffied)  (Ib/ft2h) day)
e) Imhoff tanks. Imhoff tanks will not be approved by the ™ }
deé)a)rtment. PP y Primary Average design (1380) - (1(%,%%0)
(2) DESIGNREQUIREMENTS. (a) Inlets. 1. Settling tank inlets Maximum Hourly 60 -
shall be designed to dissipate the inlet velgditydistribute the (1500)
flow equally and to prevent short-circuiting. Either channel shalhtermediate ~ Maximum Hourly %9 -
1 P - < (1500)
be designed to maintain a velocity of at least 30 centimgi@rs —_ {following)
second(one foot per second) at one-halfaverage design flow ~Trickling . 5.0 125
or someother means of preventing solid deposition shall be usegyerac Average design - (L.0) (10,000)
Cornerpockets and dead ends shall be eliminated and corner fil - 9 8.0
letsor channeling used where necessdmination or removal Maximum Hourly 1550 (1.6) -
of floating materials irinlet structures having subnged ports —Activated Average desian 7.0 125
shallbe required. Sludge 9 9 (1.4) (10,000)
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Maximum Hourly 49 10.0 _ 2. Sewage shall be appligdlthe filters by siphons, pumps or
(1200) (2.0) by gravity dischage from preceding treatment units when-suit
~Separate Stage pora0e design - 7.0 125 ableflow characteristics have been developed. The dositeg
Nitrification a4  (10000)  ghallbe lage enough to insure rotation of the distributor arms.
Maximum Hourly (55'0) (120_6(; 3. A minimum clearance of 15 centimeters (6 inches) between
—Extended ) 60 125 mediaand distributor arms shall be provided.
. Average design - . .
Aeration (1.2) (10,000) (b) Undedrainage system.1. An underdrainage system
Maximum Hourly 40 10.0 - which covers the entire floor of the filter shall be provided. Inlet
(1000) (2.0) openingsinto the underdrains shall hase unsubmeyed gross
2. For treatmenplants with an average design flow greategombinedarea equal to at least 15% of theface area of the filter
than 3,785 cubic meters per day (one million gallpes day), the 2. The underdrains shall have a minimum slope of 1%u-Ef
departmenmayapprove an overflow rate of 188 cubic meters p@ntchannels shall béesigned to produce a minimum velocity of
meterper day (15,000 gallons per foot per day). 60 centimeters per second (2 feet per second) at the average design

3. The design parameters shown @blE 3 may be waived by flow of application to the filter including recirculated flows.
the department if the settling tank desigrbased on settling tests  (6) MEDIA. (a) Type. The media shall be crushed rock, slag
of wastes currently received at the existing treatment faaility or material specially manufactured fase as media in trickling
if the efluent from the sewage treatment facility is to be disposdidfers.
onland. (b) Quality. 1. Rock and slamedia shall be durable, resistant

History: Cr. RegisterNovember1974, No. 227efl. 12-1-74; rand reciRegis-  to spalling or flaking, and be relatively insoluble in sewage. Slag
ter, February1983, No. 32geff. 3-1-83,CR 09-123am. (2) (dRegister July 2010 mediamay not contain iron.

No. 655 eff. 8-1-10. i . .
2. Manufactured media shall be resistantitraviolet degra
NR 110.19 Trickling filters. (1) ApPLICABILITY. () Sur- dation, disintegration, erosion, aging, all common acids and alka
facewater dischage. New trickling filters shall be used gon /€S, 0ganic compounds, and fungus or biological attack. Either
junction with other treatment units which, in combination, will"€ media shall be structurally capable of supporting a pesson
producean acceptable level of treatment as defined iNFR. weightor a suitable access walkway shall be providesllow for

110.15(2) (a) Existing trickling filters may be used as a treatmeﬁystnbut'ormamtengnce. . .
unit in plant expansion if the fiient quality requirements of s. _ (€) Size andyrading of ock, slag and similar medial. Rock,
NR 110.15 (2) (a)are met. slagand similar media may not contain more than 5% by weight
. ke of pieces whose longest dimension is 3 titiesleast dimension.
(b) tLglnd dlsnposfa:.rTrltcrlr(’hnn% f'lrtie; :relatrr:iegit systelr?j; af:? anTheyshaII be free from thin elongated and flat pieces, diesf,
acceptableneans of treatment prior {o land disposal GUent. - o544 or fine material anghall conform to the following size and

(2) DesieN REPORT. A design report must be submitted ingradingswhen mechanically gradexver a vibrating screen with
accordancewith s.NR 110.15 (1) The report shall show the squareopenings:

empirical equations and thassumptions used for designing the = Passing 14 centimeter (4 1/2—inch) screen — 100% by
trickling filter and the additional treatment units. weight;

(3) DESIGNREQUIREMENTS. (&) Recirculation. Recirculation b. Retained on 7.6 centimeter (3-inch) screen — 95-100% by
shallbe provided for intermediate and high-rate filtermiwease \ygjght:

treatmentefficiency and toprovide wetting of the biological

. . r a0 _
growth. The recirculation rate shall be variable. The recirculation ¢. Passing 5.1 centimeter (2-inch) screen — 0.2% by weight,

rateto average influent flow ratio should not exceed 4:1. d. Passing 2.5 centimeter (1-inch) screen — 0.1% by weight;
(b) Dosing cycle.The interval between dosing cycles may not 2+ The department may approve other rock media gradations
exceedone hour providedthe gradations are consistent with accepted published

(c) Flooding. Filter structureshould be designed to allow Sngneeringpractices.
flooding of the filter (7) STRUCTURAL FEATURES. (a) Mercury seals.Mercury seals

. S may not be used on trickling filter distributors. Mercury seals
(d) Primary treatment. Trickling filters shall be preceded by gp || he removed from existing filters during renovation. Mercury
primary treatment facilities. sealsremoved from existing filters during renovationdastrue
(4) DesicNLOADING. Hydraulic and aranicloadings to trick  tion of the filter shall be disposed in a location and manner
ling filters may not exceed the values given able 4. Higher approvedby the department.
loadings may be approved if justified by pilot studies or if (1) Depth of media.Rock or slag filter media, or loose syn
manufacturednedia is used. Higher loadings may also be usegktic media, shall have a minimum depth of 1.5 meters (5 feet)
if the trickling filter is intended to act only asaughing or polish  ahovethe underdrains. Synthetic corrugated filter media should

ing treatment unit. have a minimum depth of 3 metdi® feet) to provide adequate
Table 4 contacttime with the wastewateiRock or sladilter media depths
Hydraulic Organic may not exceed 3 meters (10 feet) asyhthetic filter media
_ _ L%adigg Loading depthsmay not exceed 9.1 metdB0 feet) except where special
_ Recirculation —m/m*.d- ~kg/m?.d- constructionis justified through pilot studies.
Filter Type Ratio (mgal/acre-day)  (Ibs/10 f3.d) ; )
7 03 (c) Covers. Covers shall be provided on all filters to prevent
Low-rate - @) (20) icing and freezing antb increase the treatmenfieiency of the
I tormodiato_rate less than 2.1 10 05 filter during winter conditions.
niermediaterrate fess tan (11) (30) (d) Ventilation. 1. The underdrainage systemfleént chan
High-rate 2:1—to—4:1 (ig) (16-8) nels,and efluent pipe shall be designed to permit free passage of

air. The size of drains, channels and pipe shall be such that not
(5) HypRrAuLIC FEATURES. (a) Dosing equipmentl. Sewage morethan 50% of their cross—sectional area willsSodmeged

shall be distributed over the filtdyy rotary distributors or other underthe maximum daily design hydraulic loading. Tdeesign

suitabledevices which will permit uniform distribution to the-fil of the efluent channels should consider the probability of

ter surface area. increasechydraulic loading.
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NR 110.19 WISCONSINADMINISTRATIVE CODE 96
2. Filter covers shall be designed to allow adequettila (3) DESIGN CONSIDERATIONS. (a) Process selection.The
tion to maintain the filter in an aerobic state at all times. choice of activated sludge process will be influenced by the

(e) Maintenance.All distribution devices, underdrains, chan degreeof treatment needed &zhieve the requiredfifent limits,
nelsand pipes shall be installed so ttety may be properly main the proposed treatment facility size, and the characteristics of the
tained,flushed and drained. wasteto be treated.

(f) Flow measuement. Devices shall be provided to permit  (b) Winter protection. Activated sludge processes and aeration
measurementf flow to the filter including the amount of recireu equipmentwhich are subject to freezimyg icing shall be designed

latedflow. to minimize the degree of freezing and icing.

History: Cr. Registey November1974, No. 227ef.. 12-1-74; rand recrRegis- . .
ter, February 1983, No. 326eff. 3-1-83:CR 09-123am. (5) (b) 2. and (6) (b) 1. () Pretreatment.Where primary settling tanks are not used,

RegisterJuly 2010 No. 655f. 8-1-10. effectiveremovalof grit, debris, excessive oil or grease, and-com
minution or screening of solids shall be provided pt@the acti
NR 110.20 Rotating biological contactors. (1) Gen-  vatedsludge process.
ERAL. (a) Applicability. Rotating biological contactors may be 4y \easuring devicesDevices shall be installed for measur
usedwhen the wastewater is amenable to biological treatmept

This treatment procegsay be used for carbonaceous or nitrogt? g and displaying flow rates of raw sewage or primafiedt,
nousoxygen demand reduction, or both. eturnsludge, and air to the aeration facilities. It is recommended

. . thatthese devices totalize and record, as well as indicate, flows if
(b) Manufacturers warranty Manufacturers of rotating bio

logical contactor equipment shall guarantee the rotashjts the average design flow for the treatment plant is greater than
andmedia against failure during the initial 5 years of operatio'n fc5>|’680CUb'C metgrs per day_ (1‘_5 million gallons per day). )
all proposed rotating biologicabntactor treatment systems. The (&) Equalization. Equalization chambers shall be provided
guarantesshall include equipment replacement and installatiohenlarge daily fluctuations of influent flow or ganic loading
COsts. are expected to occur

(2) DEsIGN CONSIDERATIONS. (&) Design eport. A design (4) AERATIONTANKS. (a) Process designThesize of aeration
report for rotating biological contactors shall be submitted unitsfor any particular adaptatiasf the activated sludge process

accordancevith s.NR 110.15 (1) shall be determined by pilot plant studies, or calculations based
(b) Design parametersThe design of rotating biological con mainly on food to microaanism (F/M) ratio and mixed liquor

tactorsshall consider: suspendedolids (MLSS) levels. Other factors such as size of
1. Design flow rate; treatmentplant, diurnal load variations and degree of treatment

2. Influent carbonaceous and nitrogenous biochemicat ox{£duired shall also be considered. In addition, temperatie,
gendemand; icarbonaténardness, and reactdissolved oxygen shall be con

. - sideredwhen designing for nitrification. The calculations used to
3. Rotational velocity; determinethe aeration capacity shall be included in the design

4. Wastewater temperature; and ~ reportrequired by SNR 110.15 (1) Designs based on mixéd-
5. Percentnfluent biochemical oxygen demand which is solyor suspended solids levels greater than 5,000 milligrams per liter
uble. will not be approved unless adequate data is submitted showing

(3) DEsIGNFEATURES. (a) Primary treatment. Rotating bie  the aeration and settling systems are capable of supporting such
logical contactors shall be preceded by primary treatment.  |evels.

(b) Contacttanks. 1. Contact tanks shall be sized to maintain () Permissible loadings.In lieu of the design calculation
amaximum hydraulic detention time of 100 minutes. requirement®f par (a), the parameters shown iafile 5 may be

2. Tanksshall contain positive liquid level control so that theised to design aeration tank capacities. vidiemetricloadings
rotating biological contactors will remain approximately 40%n Table 5 shall be basehthe oganic load influent to the aera

submerged. tion tank at the average design B@Pading rate.
3. Contact tanks and rotating shagtsall be enclosed. The
enclosureshall be ventilated. Table 5
4. Removable b#éies shall be provided between contact Volumetric
stages. Loading
(c) Equalization. Equalization facilities shall be provided M Ra kg BOD/
aheadof rotatingbiological contactors if the ratio of maximum BOD gdimg (Ibs. BOD
hourly design flow to average design flow exceeds 2.5:1. Process MLVSS /1000 f8/d) MLSS mg/l
(d) High density mediaHigh density shafts may not be used onal 02 - 05 0.6 1000 - 3.000
in the first 2 stages of any rotating biological treatment unit er sy<°"ventona Sl (40) : :
tem. X 0.6
. . .., Step Aerat 0.2 -05 y 2,000 - 3,500
(e) Rotational speed.l. Contactors shall be equipped with ep Aeration (40)
drive units which will allow variable rotational speed.
2. Maximum rotational speed shall be limited tpeaipheral . _ 0.8 _
velocity of 49 centimeters per second (1.6 feet per second). Complete Mix 02 -06 (50) 3000~ 5,000
() Load monitoring. Each rotating biological shaft shall be Contact— 02 -06 0.8 1,000 - 3,000
equippedwith a load monitoring device. Stabilization (50) 4,000 - 10,000
History: Cr. Registey November1974, No. 227eff. 12-1-74; rand recrRegis- . _ 0.25 _
ter Febrﬁawlggf No. 3066f 3-1-83. 9 Extended Aeration ~ 0.05 - 0.I5 (15) 3,000 - 5,000
) footnotes: a) total aeration capacity
NR 110.21 Activated sludge. (1) AppLICABILITY. The b) contact tank
activatedsludge process, and its various modifications, ey ¢) reaeration tank
usedwhere sewage is amenable to biological treatment. (c) Number of units Multiple aeration tanks shall be provided
(2) DEesicN REPORT. A design report shall be submitted inwhere the average desigfiow exceeds 1,890 cubic meters
accordancavith s.NR 110.15 (1) (500,000qgallons) per day
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(d) Aeration tank design feates. 1. The dimensions of each 1. Diffused aeration systems shall be capablelivering a
aerationtank or return sludge reaeration tank shall be such asmmimum air flow rate of 20 cubieneters per minute per 1,000
maintaineffective mixing and use of air cubicmeters (20 cubic feet per minute per 1,000 cigat) of aer

2. Liquid depths in aeration tanks may notless than 3 ationvolume.
meters(10 feet). The department may allow liquid deptis 2. Mechanical aerators shall deliver a minimum of 15-kilo
exceedb meters (16 feet) on a case—by-case basis. watts per 1,000cubic meters (0.6 horsepower per 1,000 cubic

3. Bafiling or the placement of aeration equipment shalt prd€€t) of aeration volume.

vide positive control of hydraulic short—circuiting through aera  (e) Other air-use demandsThe aeration system shall also be
tion tanks. capable of providing the air required for channel aeration, air-lift

4. Process piping, influent channels and inlet structure Shoommps,aerobic digesters, and a“Y other air—u_se demand.
be arranged to provide operational flexibility (6) AERATION EQUIPMENT. (@) Diffused aeration systemd.
5. Inlets and outlets for eackeration tank unit shall be Multiple blowers shall be provided. Théwers shall be sized to

. . ; . eetthe maximum air demand with thedast blower out of ser
equippedwith valves, gates, stop plates, weirs or other dewce;g%e The design shall also provide for varying the volumaiiof

permitcontrolling the flow to each tank and to maintain a constagr . : :
liquid level. The hydraulic properties of tegstem shall permit liveredin proportion to the air demand of the plant.

the peak instantaneous design flow to be carried withsamyle 2. Diffusers and air piping shall be capable of supplyfrey
aergtion tank unit out of ser\?ice. peakhour air demand or 200% of the design average air demand,

6. Channels and pipes carrying liquids with suspended soli\ggicheveris lager.
shallbe designed to maintain self-cleansing velociiieshall be . 3 The arrangement of difsers shall permit their removal for
agitated to keep theolids in suspension at all rates of flow withi"SPectionmaintenance and replacement without dewatering aer
the design limits. ationtanks or channels and without shuttingtbe air supply to
. other diffusers in the treatment system. The department may
7. All aeration tankshall have a freeboard of not less than 4@ajve this requirement for systems with multiple aeratianks
centimeterg18 inches). providedthe treatment &€iency of the system can be maintained
(5) AEeRrRATION sYSTEMsS. (&) General. The aeration system with one aeration tank out of service.
shallbe capable of meeting the oxygen requirements of the acti (h) Mechanical aerators.1. Multiple mechanical aeration
vatedsludge system, or of maintaining adequaiging of the ynijts shall be designed and located so as to meet the peak hour
mixed liquor suspended solids, whichever is greater oxygendemand 0200% of the design average oxygen demand,
(b) Oxygen demandl. Aeration equipmershall be capable whichever is lager, with one unit out of service.

of maintaining a minimunmixed liquor dissolved oxygen con 2. Due to high heat loss, the mechanical aerators shall be pro
centrationof 2 milligrams per liter tectedfrom freezing.

2. In the absencef experimentally determined values, the (c) Pure oxygen.Wherepure oxygen is proposed, supporting
designoxygen requirements for all activated sluggecesses datafrom pilot plant installations or full-scale installations simi
shallbe 1.1 kilograms oxygen per kilogram peak hour BADL lar to the one proposed shall be submitted to justify the aerator
poundsoxygenper pound peak hour B@pPremoved in the aera loading rate and the amount and typeasfration capacity and
tion tanks, with the exception of the extended aeration prdoess,equipmentproposed.
which the value shall be 1.5 kilograms oxygen per kilogram peak (7) SLUDGE EQUIPMENT. (a) Return sludge rateThe rate of
hour BODs (1.5 pounds oxygen per pound peak hour BPD  sjudgereturn expressed as a percentage of the average fiesign

include endogenous respiration requirements. of sewage shall lie within the limits shown iable 6:
3. To provide nitrification, the oxygen requirement for-oxi Table 6
dizing ammonia shall be added to the requirement in suitidr
carbonaceousBODs removal and endogenous respiration Minimum Maximum
requirements.In the absence @xperimentally determined val  cgnventional 15 75

ues,the nitrogen oxygen demand (NOD) shall be 4.6 kilogram

of oxygen per kilogram removed peak hour total Kjeldahl mi'[ro§t6p aeration 20 75

gen (TKN) (4.6 pounds oxygen per pound removed peak hodrontact stabilization 50 150
TKN). Extended aeration 50 200
(c) Air supply to meet oxygen demands. The design of the Complete mix 20 75

aeratorsystem to provide the oxygen requirements calculated in (b) Return sludge pumpsl. If motor driven retursludge
accordancevith par (b) shall be done using standard design equpumpsare used, the maximum return sludge capacity shall be met
tionsfor diffused and mechanical aeration systems. Calculatiofih the lagest pump out of service. A positive head shall be pro
shall incorporate such factors as tank depth, alpha factor of thiled on pump suctionsPumps shall also have at least 7.6 eenti
waste,beta factor of thevaste, certified aerator oxygen transfemeter(3—inch) suction and dischg openings.

efficiency, minimum aeration tank dissolved oxygeoncentra 2. If air lifts are used for returning sludffem each settling
t|0n, critical Wastewater temperature and altitude of the Was’q%nkhopper no Standby unit will be required provided ugs|gn
watertreatment facility of the air lifts allows rapid and easy cleaning. Air lift pumps shall

2. In the absence ddpecific design information, the air be designed to provide positive control of the return sludge rate.
requirementsfor diffused aerators shall be calculated using an (c) Return sludge pipingSuction piping and dischge piping
oxygentransfer diciency of 7% in clearwater under standard for returning activated sludgshall be at least 10 centimeters (4
test conditions. The air requirements for mechanical aeratgrches)in diameter and must lesigned to maintain a velocity
shallbe based on a transfer rate of 1.2 kilograms oxygen per kit not less than 60 centimeters per second (2 feet per second) at
watt—hour(2 pounds oxygen per horsepower—hour) in clean watesrmalreturn sludge ratesSuitable devices for observing, sam
understandard test conditions. pling and controlling return activated sludge flow from each set

(d) Mixing requirements. The following minimum require tling tank shall be provided.
mentsshall be met to insure adequate mixing of mixed liquor sus (d) Waste sludge pipingWaste sludge piping shall comply
pendedsolids. with the requirements of 8IR 110.26 (4)
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(e) Waste sludge pumps/ariable speed or multiple constant  (b) Storagerequirements.1. The materials used for storing
speedwaste sludggumps shall be provided. The maximunof hazardous chemicals shall be selected based on the physical and
sludgepumping rate shall be at least 200% of the anticipated vokthemicalcharacteristics of each chemical used.

metricsludge production rate. Devices for measuring waste acti 2 Chemicalstorage areas shall be enclosed by dikes or curbs

val_tiedsluc(i:gi flow r,?tes ih?gge,\lprggd‘ﬁé L7 rand reaecis.  WViC Wil contain the stored volume in case of a spill until it can
istory: Cr. Register November , No. 227eff. 12-1-74; rand recrRegis- R

ter, Febrzary1983§,] No. 3266f, 3-1-83:CR 09--123am. (4) (b). (d) 5. (5) (%) 2. be either safely transferred to another storage area or released to

3,(0) 2., (6) (a) 2., (b) 1. andhlile 5 (title)Register July 2010 No. 658f. 8-1-10.  the wastewater at a controlled rate which will not damage the

treatmenffacilities, inhibit the treatment processes, or contribute

NR 110.22 Physical-chemical treatment. (1) AppL- to stream pollution. Liquid polymer shall be similadgntained.

cABILITY. Physical-chemical treatment processes may be used 3. Chemical storage and mixing areas shall be separate from

whereappropriate to achieve the requireflueint limits. othertreatment plant functions.

(2) DEesIGN REPORT. A design report shall be submitted in 4. Nonslip floor surfaces are desirable in polymer handling
accordancevith s.NR 110.05 (1) The report shall detail any lab areas.
testing,pilot plant studies or operating experience used to deS|gn(C) Pumping and pipingeguirements.1. The materials used
the physical-chemical process. _ ) ~ for piping, valves, pumping, metering, splash guards and any
(3) CHemicAL TREATMENT. (a) Chemical selectionSelection other equipment used to convey hazardeiemicals shall be
of chemicals used in chemical treatment shall be based on $agcted based on the physical and chemical characteristics of
characteristic®f the wastewater and constituents to be removeghchchemical used.
(b) Design basis.1. Design othemical treatment processes 2. All piping containing or transporting hazardous chemicals
shallbe based on laboratory testing, pilot plant studies or practigakill be identified with labels every 3 meters (10 feet)wittdat

operatingexperience. least2 labels in each room, closet or pipe chase. Color caakiyg
2. Design of chemical treatmerguipment, reactors, andalsobe used but is not an adequate substitute for labeling.
appurtenanceshall consider: 3. All pumps or feeders for hazardous or corrosive chemicals
a. The chemical requirements and feed rates; shall have splash guards which wilffedtively prevent sprapf

b. The location of chemical injection into the waste streanghemicalsinto space occupied by workerghe splash guards are

c. The need for rapid mixing and flocculation basins; N addition to guards to prevent injury from movingrotating
d. The settling characteristics of the chemical sludge: machineryparts. All connections except those adjacent to storage

- o . or feeder areas shall have guards which will directlaaitage
e. The need for pH adjustment to optimize chemical-reagyayfrom space occupied by workers.

tions; and _ _ ) .. 4. Exposed pipes containing hazardous chemicals may not be
f. The velocity of waste streams in flow conduits to minimizg,catedabove shoulder level except where continuous drip ollec
destructionof floc. tion traysand coupling guards will eliminate the spraying or-drip
(c) Phosphorusemoval. 1. Addition of lime or the salts of ping of these chemicals onto workers.
aluminumor iron may be used for the chemical precipitation of (5) PHYSICAL TREATMENT. (a) Design. Physical treatment
solublephosphorus. shallbe evaluated on a case-by—case basis. The design shall be
2. The addition of polyelectrolytes to aid in the settlofg basedon pilot plant studies or operating experience.

phosphateprecipitates should be considered. . (b) Filtration. 1. Selection of type, size, and deptHiloér
3. Chemicals shall be mixedpidly and thoroughly with the mediashall depend on tHdtration rate, the type of treatment pro
wastewater. vided prior to filtration, filter configuration, available hydraulic
(4) HAZARDOUS CHEMICAL HANDLING. (@) Safety. 1. Eye- head,and the desired fdfient quality
washfountains and safety showers using potable water shall be 2. Multiple filters shall be provided.
providedin the laboratory and on each floor level or work location 5 4, high rate duent filtration, the filtration rate at maxi

wherehgozard?usdcréerrjriﬁals afm)red,. mixe(é orhslaked, IL?]”Tl”[[;edl’rnum hour design flow may not exceed 3.4 liters per second per
meteredor unloaded. These fountains and showers shall be legs 3 remeter (5 gallons per minute per square foot). The filtration

than7.6 meters (25 feet) from points of exposure to hazardoUge shall be calculated on the total available filter area with one
chemicalsand shall be fully usable during all weather conditiongitar unit out of service.

2. Eye-wash fountains shall be supplied with water &ith - .
temperaturaot exceeding 3€ (L0OF). This supply shall be 3@ 4. Provisions shall be made for backwashing each.fiftke

A ckwashsystem shall be capable of providing a variable back
separatdrom the hot water supply and be able to provide 15 10§l ate V\%th a maximum ral?e stiniientpto quidige the filtering

minutesof continuous irrigation of the eyes. material. A minimum backwash period of 10 minutes shall be
3. Safety showers shall lbapableof dischaging 1.9 t0 3.2 provided.
liters per second (30 to 50 gallons per minute) of water with a tem 5. Air scour for aiding backwashing is recommended
peraturenot exceeding 3& (100F) temperature, and at pres 6l Provisi hall b de for chlorinati h filt )
suresof 1.41 to 3.52 kilograms force per square centimeter (20 to ©- Frovision shail bé made for chiorinating each niter
50 pounds per sguare inch). 7. Backwash reservoirs shall be providedtal backwash
4. The following protective clothing and equipment shall b¥aterstorage providedhall equal or exceed the volume required

available for use with all operations or procedures in which thé@ 2 complete backwash cycles.

usewill minimize the risk of injury to personnel: 8. Spent backwash water shall be individually treated or
a. Chemical workes goggles orother suitable goggles returnedto the head of the treatment facilitfhe return rate of
(safetyglasses are indfidient); backwasho the head of the treatmdatility may not exceed 15%

of the average design flow rate.

(c) Microstraining. 1. Multiple screening units shall be pro
vided.

b. Face masks or shields for use over goggles;
c. Rubber gloves;

d. Rubber aprons with leg straps; . . . .

) 2. The screening rate at maximum daily design flow may not
e. Rubber boots; and exceed3.4 liters per second per square meteyalons per minute
f. Safety harness and line. persquare foot) based on subgen area with one screening unit
5. Warning signs shall be installed where appropriate.  out of service.
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3. Provisions shall bmade for backwashing each unit. The 5. Exposed sanfilters shall have a freeboard of at least 60
backwashsystem shall be capable of delivering at leastiteid centimetery?2 feet).
per second per meter (8 gallons per minute per foot) of filterHistory: Cr.Register November1974, No. 227efl. 12-1-74; rand recrRegis-
length. Backwash shall be delivered at 4.2 kilograms force p§f,f SPruary 1983, No. 3a6ef. -1-83,CR 09 123am. (3) () 3., (1) &, (6) (©

- : (7) (c)Register July 2010 No. 658f. 8-1-10;CR 12-027am. (5) (b) 2., (c)
squarecentimeter (60 pounds per square inch). 1. Register July 2013 No. 69&f. 8-1-13.

4. Spent backwash shall be individually treated or returned to
the head of the treatment facilityThe return rate of backwash to NR 110.23 Disinfection. (1) GENERAL. (&) Applicability.
the head of the treatment facility may not exceed 15% of the avBisinfectionshall be provided in accordance with WPDES permit
agedesign flow rate. requirements.

(6) RECIRCULATING SAND FILTERS. (a) Applicability. Recircu (b) Effluent limitations.1. When chlorine is used as the disin
lating sand filters may be approved on a case-by-case basis fectant,the residual concentration in the wastewater treatment

(b) Primary treatment. Recirculating sand filters shall be pre facility effluent shallcomply with WPDES permit requirements.

cededby a minimum of primary treatment. 2. Effluent bacterial concentrations shall conform with
(c) Recirculation tanks. Recirculation tanks shall be equippedVPDESpermit requirements.

with a highwater and pump failure alarm. (c) Process selectionl. The selection of the method of disin
(d) Maintenance.Recirculation tanks and sand filters shall béectionshall be based on a cosfeetive comparison dfiisinfec

readily accessible for inspection and maintenance. tion methods. . _ o
(7) INTERMITTENT SAND FILTERS. (@) Applicability. Intermit 2. Where a disinfection procesgher than chlorine is pro

tent sand filters may be approved on a case—by—case basis. posed,supporting_ data fronpilot plant installatio_ns or similar_
. . . full-scaleinstallationsshall be submitted as a basis for the design
(b) Primary treatment. Intermittent sand filters shall lpge

cededby a minimum of primary treatment, of the system in accordance with\&R 110.15 (1)

. . . . . (2) DISINFECTIONWITH CHLORINE. (a) Storage equirements.
(C). Loa.dln.g.. 1. The Ioadlng rate for installations Wh'C.h OPer1 Ifa gas chlorinator and chlorine cylinders are installed in a
ate with significant rest periods may not exceed 41 liters PRl

t I foot davh ding used for other purposes, the chlorinator and chlorire cyl
Zgg%rrﬂgvsr (one gallon per square foot) per, @dyhe average inders shall be separated from all other portions of the building by

) ) ) ) beingkept in a gas-tighbom. Doors to this room shall open only
2. The loading rate for filters which operate on a continuous the outside of the building, and shall be equipped with panic or
basismay not exceed 20 liters per square meter (0.5 gallons p@fergencyhardware. Thoseoms shall be at or slightly above
squarefoot) per dayat the average design flpfer total bed area. gradeand must permit easy access to all equipment. If one ton or
(d) General equirements.1. Duplicate filters shall be pro largercylinders of chlorine are used, the chlorinatamuipment

vided. shall be kept in a room separate from the chlorine cylinders.
2. Intermittent sand filters shall be sealed in compliance with 2. A clear glass, gas-tight window shall be installed in an
the provisions of sNR 110.24 (4) exteriordoor or interior wall of the chlorinator room to permit the
3. Intermittent sand filters shall henderdrained. Under Chlorinatorto be viewed without entering the room.
drainsmay be constructed of open jointed or perforated ctay 3. Chlprlnator and chlorlne cylinder storage rooms shall be
creteor plastic pipe. Underdrain spacing may not exceed 3 metgrgvidedwith a means of heating so that a temperature of at least
(10feet) on center 16°C (60°F) can be maintained. The rooms shall be protected

(e) Media. 1. Clean graded gravel shall be placed around tig@insttemperatures e>_<ceeding°6.5(140’F). _
underdrains.Depth of the gravel shall be at least 15 centimeters 4. Forced, mechanical ventilation of the chlorinator room and
(6 inches) over of the top of the underdrains. the chlorine storage room shall be installedeniation equip

2. Atleast 6centimeters (2 feet) of clean sand shall be placgi€ntshall be capable of providing one complete air change per
overthe gravel. The &ctive size of the sand shall be 0.2t6 minute. The entrance to the air exhaust duct from the room shall

millimeter (0.01 to 0.02 inches) with a uniformity céieient of D€ near the floor and the point of disafeshall be stocatedas
35, notto contaminate the air inlet to any buildings or inhabited areas.
Buried q il 1 Distributi . hall h Air inlets shall be so located as to provide cross ventilation and at
(f) Buried sand filters. 1. Distribution piping shall have a g,cha temperature that will not adverselfeat the chlorination

minimum diameter of 10 centimeters (4 inches). Spacing ef digq,ipment. The vent hose from the chlorinagirall dischage to
tribution pipes may not exceed 3 meters {@6t). Distribution iha gutside atmosphere above grade.

pipesmay nqt b.e pllaced. dllrectly above underdrains. 5. The controls for the ventilator and lights shall be such that
2. The distribution piping shall be vented to tteosphere. e yentilator and lights will automatically operate whendoer
3. Buried sand filters shall be dosed by pumps or siphons. Tis@pened but must be manually switchecewen if thedoorclo-
dosingvolume shall be 90% of the volume of the distribution pipses. Switches shall alsbe provided to allow manual operation of
ing. The dosing systemnd distribution piping shall be sized tothelights and ventilator from outside of theom without opening

handlethe average daily design flow the door
4. Buried sandilters shall be covered by a minimum of 91 6. One ton cylinders shall be used at treatment facilities where
centimeterq36 inches) of soil. thechlorine use rate exceeds 68 kilograms (150 pounds) per day

(9) Exposed sand filtersl. Exposed filters may be used when (b) Feed equipmentl. Solution—feed vacuum type chlorna
thefilter will be designed t@perate during the summer monthstors or positive displacement type hypochlorite feeders siwall

2. Distribution troughs or piping shall be spaced not motsed.
than6 meters (20 feet) on center 2. An ample supply of water shall be supplied for operating

3. Splash pads shall be provided at each point of digeharthe chlorinatar

4. Exposed sand filters shall Hesed by pumps or siphons. 3. Chlorinators andeed equipment shall be sized to handle
Thedosing volume shall be digient to cover the filter with 3 to the maximum design chlorine demand.
6 centimeters (2 to 4 inches) ofleént. The dosing system shall 4. Chlorinators shall be equipped to provide control ofchlo
be sized to handle the average daily design flow rine application through the full range of design chlorine demand.
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If necessarymore than one rotometer shall be supplied to ensure(2) Basis oF besiGN. (&) Number of cells.A minimum of2
control of chlorine application through the design range. treatmentells shall be provided for aerated lagoonsstabiliza

5. Scales or other means of determining chlorine usage siign ponds. Where a controlled discheiis requiredadditional
beprovided. Scales shall be of corrosion-resistant material. effluent storage cells shall be provided.

6. Evaporators for Converting ||qu|d Chlorine toa gas may be 1. For aerated |agoomk§signed to treat domestiC wastewater

usedif necessary only, the hydraulic detention time of each cell shall be based on
(c) Piping and connectionsl. Only piping systems speeifi thefollowing formgla;
cally manufactured for chlorine service shall be used. T

. . ) . ~K(100-E
2. Due to thecorrosiveness of wet chlorine, all lines designed Where: ( )
to handle dry chlorine shall be protected from the entry of water _"_~ =" . .
or air containing water T = detention time, days

(d) Chlorine contol systems.n all systems with an average £ = BOD removal éiciency, percent
designflow of greater than 945 cubic meters per day (0.25 million K = Reaction codicient (log base e), days
gallonsper day), the chlorine feed mechanism shalbtoided a. For domestic wastewater K = 0.5 at@0
with either an automatic flow proportional control or an automatic . The reaction coéitient (K) must be adjusted for tempera
residualcontrol. Chlorine residual analyzers shall be located negte according to the formula:
the chlorinecontact tank. The total response time for automatic k. = K208T—20
residualcontrol systems may not exceed 3 minutes.

Where:
(e) Application. 1. The chlorine shall be mixed as rapidly as — ; .
possible. This may be accomplished by either the design of-a tur iT _%ofr)rected reaction cdefient
20=0.

bulentflow regime or the use of a mechanical flash mixer

2. A chlorine contact tank shall be provided and shall be sized ©=1.07 .
to provide a detention time of 60 minutes at average design flow T = Low design temperatureC

or 30 minutes at maximum hour design flow 2. The appropriate summertime and wintertime reaction coef
3. Chlorine contact tankshall be bdfed to provide a flow ficientsfor aerated lagoons designed to treat combiteedestic
channelwith a minimum length to width ratio of 40:1. andindustrial wastewater shall be determirfiexdn laboratory or

4. The department may approve contact tanks which do rﬁillc’t studiﬁ_s,hor from c_)pera_ltir_llg data of exis;li_?]g full scale ae;ated
comply with the requirements of this paragraguch facilities, .2g0onswhich aretreating similar wastewatei he reaction coe

however shall be field tested to demonstrate that short Circuitiq?{i]entsdeveloped shall be used to calcuthterequired detention
of hydraulic flow through the contact chamber does not occur'™®€:

(f) Dechlorination. 1. Dechlorination shall be provided in
accordancavith WPDES permit requirements.

3. In addition to the treatment volume calculated in sabd.
or 2., quiescent settling zone or cell shall be provided for aerated
2. Dechlorinationchemicals shall be rapidly mixed with theﬁg?eorgisggﬁzgg: ah:l}gngngg/:efglrlr?g%m;:ﬁggaﬁ)%it‘;g:;/rs for surface
effluent. . L . . 4. Aerated lagoons designed to treat combined domestic and

3. Sulfurdioxide dechlorination systems shall be designed jRqustrialwastewater shall be provided with the means to recircu
the same manner as chlorination systems. late final lagoon efuent to the first treatment cell.

4. Effluent reaeration shall be provided after dechlorination (p) Stabilization ponds.1. Stabilization ponds may be used
if necessary to insure adequate dissotvggjen concentration in o treatdomestic wastewateiCombined domestic and industrial
thereceiving stream. wastewatemay be treated in stabilization ponds only if the treat

5. Dechlorinated dfuent shall be monitored for chlorine ability of the industrial wastewater is demonstrated through pilot
residualand dissolved oxygen in accordance with WPPESnit testing.
requirements. 2. The BOD; loading to any one stabilization pond may not

(g) Safety equipmentl. Respiratory air—pack protectionexceed 23 kilograms per hectare (20 pounds per acre) per day
equipmentmeetingthe requirements of the national institute for 3. A minimum hydraulic detention time of 150 days at the
occupationabafety and healttNIOSH) shall be available where averagedesign flowshall be provided in the entire stabilization
chlorinegas is handled, and shall be stored at a convenient logandsystem. In accordance with\R 210.06 (3) (h)a stabiliza
tion. The equipment may nbk stored inside any room in whichtion pond system which disclges tosurface waterand has a
chlorineis used and stored. The equipment shall use compresgdraulicdetention time of 180 days or longer at average design
air or oxygen, have at least a 30-minute capaaity be compat flow, does not require disinfection except in extenuating circum
ible with the units used by the fire department having jurisdictiaiiances.
overthe plant. (3) DESIGN REQUIREMENTS. (a) Location. Lagoon systems

2. A plastic bottle of ammonium hydroxide shall be provideghall be located in compliance witiNR 110.15 (3) (bjand(c).
for the detection of chlorine leaks. (b) Separation fomgroundwater. 1. For all lagoons not sealed

3. Leak repair kits shall be provided when one ton chloringith a synthetic linera minimum separation distance of 1.25
cylindersare used. meters(4 feet) shall be maintaindztween the bottom of lagoons

(3) ULTRAVIOLET DISINFECTION. Provisions shall be made toandthe highest recorded or indicated seasonal groundwater table
cleanultraviolet units without loss of disinfection. This sHadl elevation.
accomplishedy installing multiple ultraviolet units, bgrovid- 2. For all lagoons sealed with a synthetic ljreminimum
ing ultrasonic cleaners, or by providing afient holding tank separatiordistance of 60 centimeters (2 fegtpll be maintained
with a capacity of one hour detention at average design flow betweerthe bottom of the lagoon and the highest recorded or indi

History: Cr. Register November1974, No. 227ef. 12-1-74; rand reciRegis-  catedseasonal groundwater table elevation.
ter,March, 1978, No. 26%f. 4-1-78; r and reciRegister February1983, No. 326 . L .
eff. 3-1-83:CR 09-123 am. (2) (d) and (e) Register July 2010 No. 658f. (c) Separation fom bedock. A minimum separation of 3

8-1-10. meters (10 feet) shall be maintained between the bottom of
lagoonsand bedrock. The department magive this require
NR 110.24 Lagoons. (1) DEeSIGNREPORT. A design report menton a case-by-case basis if it can be demonstrated that a
shallbe submitted in accordance witi\&R 110.15 (1) lesserseparation distance will not cause groundwater quality
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problems. Criteria which will beevaluated to waive this require metersper water surface hectare (1,000 gallons per acre) per day
mentinclude the depth tbedrock, the type of bedrock, the frac for wastewater treatment or storage lagoons.

ture condition of the bedrock, the direction of groundwater move (c) Materials. 1. Soil materials or synthefimers approved
ment, the existing groundwater qualitand thedowngradient by the department may be used to seal lagoons.

usesof the groundwater 2. Soil materials or synthetic liners used to seal lagoons shall
~ (d) Test pits and soil boringsl. Backhoe test pits and soil bor be compatible with the wastewater characteristics.

ingsshall be conducted at each proposed lagoon site. Logs of they) sampling and testing stands: 1. Core samples taken to
testpits and soil borings shall be submitted with the facilities plajbterminesoil texture, grain size distribution or permeability shall
asrequired in sNR 110.09 (8) (a) Soil boring and test pitanaly pe taken in accordance with ASTM D1586-08a, ASTM
sesshall be conducted by an independent soil testing Iaboratqm587_08'Or ASTM 3550-01 (2007).

a qualified engineering firm or an individual or firm which has . . . .
demonstratedhe capability to perform and evaluate such tests, 2 _Peérmeability shall be determined using a falling head

. . . ) %ermeabilitytest. The test shall be performed at the same approxi
2. Soil borings and test pits shall be used to determine subsyhiedensity as the in—place field conditionesTs on remolded

facesoil characteristicand variability seasonal high groundwa o yndisturbed samples are acceptable.
ter level and elevations, and type, nature and depth to bedroc[k 3. Sieve analyses performeldetermine grain size distribu

Soilsshall be classified according to the unified soil classificati h : _
system. Cross—sections using theil boring and test pit logs shallq(%goiya” be performed in accordance with ASTM D422-63

b d and submitted with the faciliti lan.
epreparg an SL.J mitied wi © factl Ies. pran .. 4. Plasticity index shall be determined in accordance with
3. Soil sampling shall be performed in accordance W'tRSTM D4318-10

ASTM D1586-08a or ASTM D1587-08. . . .
. ) S . . . 5. Standardrocter densities shall be determined in accord
4. Soil profile descriptions shall be written for all soil test PItS, - cawith ASTM D698-07 el

Thethickness in inches and thefdience betweeeach soil hori
zonshall be indicated for each test pit. Horizons shall therdif- 4 he | b d interior dik f
tiatedon the basis of colptexture, soil mottles or bedrock. DeptrEonstructedacross the lagoon bottom and interior dike walls.

shall be measured from the ground surface and the slope at thetgé{sshall extend up the dike wall to the berm. o
pit shall be indicated. (f) Synthetic liners.1. Synthetic liners shall have a minimum

5. A minimum of one soil boring per acre shall be conductdficknessof 0.8 millimeters (30 mils). -
ateach lagoon site. The number of test pits and borings shall be 2. All synthetic liners shall be installed under the supervision
sufficientto adequately characterigee soil type and variability Of & qualified manufactures representative. -
anddelineate unsuitable soil areas in the field. @apartment 3. Synthetic liners shall be protected by an gamic soil
may require additional soil borings and test pits to properhayer. The soil layer shall have a minimum thicknes80 centi
describethe site soils, bedrock or groundwater conditions.  meters(one foot). The soil shall be uniformly graded and free

6. Each boringshall have a minimum depth of 7.6 meters (2§50 large rocks, angular stones, soil clumps, sticks or otite
feet) or to bedrock. rial which may puncturéhe liner When a granulanoncohesive

: . : : . 0il is used for the covea soil fabric shall be placed between the
progér@gsggd%%rle%g;clgoﬂi‘:]cght\(,)VI‘i:I?S1a4r§ Sgt installed shall b‘?‘Qilner and the soil coverThe soil fabric shall be anchored at the

8. Al test pits shall be refilled witth d materiats, M€ P
: test pits shall be refilled witthe excavated materials. 4. Synthetic liners shall be securely anchored to the dike

(e) Lagoon shape.The shape of lagoons shall be such thgfarm.
thereareno narrow or elongated portions. Islands, peninsulas or 5. Synthetic liners shall be vented
coveswill not beapproved. Dikes shall be rounded at corners to 6. Riprap or other means of erosioﬁ control shall be provided

minimize accumulations of floating materials. Commonwall dik g X
constructionis encouraged. Round, square or rectangular lago Hé).re"e”'.fl elxposure of the synthetic liner due to erosion of the pro
ectivesoil layer

with a length not exceeding 3 times the widthr@@mmended.

; P : ; 7. Prior to constructing the synthetic lin¢ihe underlying
me(tf()ersl(jllléefe'etl)'_ The minimum top width of dikes shall be 3'ﬁsoilsshall be treated with a herbicide in accordance with manufac

2. Maximum dike slopes shall be 3:1 (horizontal to Vertical}yrersrecgmmerydaﬂons. o o .
. . ) (9) Soil or soil-bentonite liners.1. The permeability of soil

3. The minimum allowable interior slope shall be 4:1. 4 pentonite liners may not tygeater than 1 x 10 cm/sec. (2.83

4. A minimum one meter (3 feet) freeboard from operating 104 ft/day).
watersurface to the top of dikes shall be provided. 2. The liner thickness shall be determined according

(g) Operating water depthl. A minimum liquid depth of 0.6 Darcy’s equation, and shall include an appropriate safety factor
meters(2 feet) for stabilization ponds and 1.8 meters (6 feet) fegr construction variability In no case shall the liner thickness be
aerated lagoons shall be provided. lessthan the minimum values shown iable 7.

2. Maximum water depth may not exceed 1.8 meters (6 feet) 3. When the soil or soil-bentonite linertis be constructed
for stabilization ponds and 4.3 meters (15 feet) for aeratederthe existing soiht the lagoon site, 15% of the soil particles

(e) Uniform construction.All lagoon seals shall be uniformly

lagoons. of the existing soil mugtass a no. 200 sieve. If this requirement
(4) SeALING REQUIREMENTS. (a) General. All lagoons shall cannotbe meta soil filter fabric material shall be placed between
be sealed to prevent excessive exfiltration. theliner and the existing soil.
(b) Exfiltration rate. 1. Loss of watefrom wastewater treat 4. Liners shall be compacted at or above optimum moisture

mentor storage lagoons may not exceed 10 cubic meters per waggtent.
surfacehectare (1,000 gallons per acre) per day and loss of water 5. A means shall be provided to prevent the liner from eesic
from sludge storage or treatméagioons or other sludge handlingcatingafter the completion of construction and prior to placing the
facilities may not exceed 5 cubic meters per sludge surface hectystemin operation.
(500gallons per acre) per day 6. Liners shall be protected by an iganic soil layer The soil

2. In circumstances where sait groundwater characteris layer shall have a minimum thickness ofcEhtimeters (4 inches).
tics, groundwater qualityor waste characteristics warratite  The cover shall be uniformly graded and fifeem laige rocks,
departmentmay require exfiltration rates less than &@bic soil clumps, and sticks.
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Table 7 (1974). A minimum of 12 samples per wetted hectare (5 samples
Minimum Liner Thickness perwetted acre) must be analyzed. The samples shall be propor
Coefficient of tionately taken from the lagoon bottoms and dikdhe lagoon
Permeability Centimeters Water Depth liner shall be considereis meet the performance standard of par
cm/sec (ft/day) (Inches) Meters (feet) (b) if: _
18 3 38 26 a. The average seal thickness of the samples are equal or to
: ; ) greaterthan the specified design thickne$éo sample shall have
(6) (10) (12) (15) athickness more than 1-inch less than the design thickaeds;
1x107 22cm  33cm  40cm  48cm b. The codicient of permeability of 90% of the samples must
(2.83 x 10%) 9in) (13in) (16 in) (19in) be equal to or less than the design fio&nt of permeability
5x 108 14 19 23 27 (5) CoNSTRUCTIONDETAILS. (a) Material. 1. Embankments
(1.42 x 10%) (6) (8) (8) (11) anddikes shall be constructed of relatively impervious materials
1x 108 10 10 10 10 andcompacted at neaptimum moisture content to 95% of the
5 standardoproctor density
(2.83 x910 ) “) S ) “) 2. \egetation and othemsuitable materials shall be removed
Sx 10 10 10 10 10 from the area where the embankment is to be placed.
(1.42 x 109 (4) (4) (4) (4) (b) Erosion contol. 1. Riprap or other means of preventing
1x109° 10 10 10 10 erosionshall be used at locations on lagoon bottoms and interior
(2.83 x 109) (4) 4) (4) 4 dike walls where erosion or activity of burrowing animals is likely
to occur
(h) Soil liner material specificationsl. Soil liners shall cen 2. Riprap or other erosion control methods shallused on

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

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

3. Sail liners shall be constructed and compacted in liftgerenniallow growing, spreading grasses.

Eachlift may not exceed a compacted thickness of 15 centimetergc) Fencing. Lagoons shall be enclosed within a fence. A
(6 inches). _ _ _ vehicleaccess gate shall be provided.

4. Frost susceptible soils may not be used to construtihthe  (d) Warning signs. Appropriate signs shall be provided along
er. Any soil which is primarily silt, siltysand, 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 sy and prohibit trespassing.
ceptible. - _ _ (6) AERATION EQUIPMENT. (a) Air requirements.Air shall be

5. Sailliners constructed of natural in-place soils shall be scgrovided 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 peakhour 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 soil shall have a plasticity index tdaat approvethe use of surface aeration equipment only in those cases
15. in which the equipment can be properly maintained and operated

2. Bentonite shall be applied at a rate recommended by théring the winter
manufactureor independent soil expert. The constructed liner 2. Surface aeration equipment shall belesigned and placed
shallhave a minimum bentonite content of 5% by dry weight. to provide optimum mixing of pond lagoon contents and disper

3. Ninety percent of the bentonite by weight shall pass a rdonof oxygen to thevaste. Unless sfigient justification is pre
80 sieve. sentedo the contrarysurface aerators shall be designed using an

4. Bentonite shall be thoroughly mixed with the soil materia ;%gegtrr]a:jnssﬁrorate é)l: 1.§rkk:|c?r%r:ngs g:fﬁggsnnpgﬁe I;Lowgg;?our

5. The bentonite liner shall be compactedt least 85% of . hou xygen p pow! un W

the maximum standard proctor density standardconditions.

. . : . . (c) Subsurface aeration equipmertt. Flexible tubingon
(i) Construction quality testingl. All linersshall be tested \yiningair release slitshall be provided across the lagoon bottom
before placing the lagoons into operation to insure compliang

- ; accordance with the manufactuserecommendationsAir
with par (b). Test results shall be submitted to the departmen bing shallbe securely anchored to prevent floating. pfevent

2. The method ofesting shall be presented to the departmegloggingof the air lines, provision shall be madeattommodate

with the project plans and specifications. cleaning.

3. Testing shall be performed accordance with one of the 2. Air tubing and anchors shall be constructed of materials
testingmethods of pack). which resist corrosion.

4. All tests shall be performed under the supervision of the 3. Air shall be supplied to the lagoon systera site stifcient
designengineer to meet the oxygen requirements of.gaj assuming an oxygen

(k) Testing methodsl. All liners may be tested using an in-transferefiiciency of 7% in clean watemder standard conditions.
field full lagoon water balance. The test shall oamer a mini 4. Tubular aeration units shall be provided irfisignt num

mum 14-day period. The manner of determining precipitationberto supply adequatair to the pond system based on a maximum
andevaporation rates shall be shown in the project plans and spesnsferrate of0.6 kilograms (1.25 pounds) of oxygen per unit per
ifications. hourin clean water under standard conditions.

2. The integrity of thdield constructed seams for synthetic 5. Where data is presented to the department to justify oxygen
linersshall be tested with compressedmior to placing the pro  transferrates varying from the requirementsthi paragraph the
tective soil cover All faulty seams shall be repaired and retestedepartmentay approve such design transfer rates.

3. Core samples of soil or soil-bentonite liners mayaken (d) Aerationsystems.1l. Multiple blowers shall be provided.
andthe liner thickness and permeability measured in a laboratoBapacity of the blowers shall be didient to meet total air
Core samples shabe taken in accordance with ASTM D1587demandswvith one blower out of service.
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2. Diffusers and air piping shall be capableupplying 200% rates,operational strategies for periods of adverse weatir
of the average daily air demand. toring procedures and other pertinent information.

(7) HyDpRrAuULIC STRUCTURES. (a) Materials. Influent lines, (4) DEsSIGN REQUIREMENTS. (a) Application rates. 1. The
interconnectingpiping, and overflow structures shall be €onapplicationrate of wastewater may nexceed the long term iril
structedof materials suitable for undgound gravity seweton  trative capacity of the soil.

struction. 2. The application rate of wastewatentaining heavy metals
(b) Capacity. 1. Influent lines to all lagoon systems shall benay not exceed theoil capacity for preventing the movement of
sized in accordance with NR 110.13 (4) the heavy metals through the soil.
2. Overflow structures and interconnectipiging for contin 3. Multiple wastewater application areas siallprovided to
uousflow lagoon systems shall be sized in accordance witiRs. allow load andest cycles. The discly shall be alternately dis
110.13(4). tributedto individualcells of the disposal system in a manner to

3. Overflow structures and interconnectipiging for con allow suficient resting periods to maintain the absorptive capac
trolled dischage lagoon systems shall be sized to handle the antfy Of the soil, ando allow soil conditions to become unsaturated
ipatedinterlagoon flow rates during periods of disgear andaerobic between loadings. .

() Influent piping. 1. A manhole shall be installed at the end, (€) Separation fom water suppliesl. Land disposal systems
of the influent line or force main and shall be located as closeXgA!!be separated from private water supply wells by a minimum
thedike as topography permits. Its invert shellat least 15 centi herizontaldistance of 76 meters (250 feet).
meters (6 inches) above the maximum operating water level of the 2. The minimum horizontal separation distance between a
lagoonto provide sufficient hydraulic head without surclgimg  land disposal system arpliblic water supply wells shall be deter
the manhole. minedduring facilities planning in accordance witi\R 110.09

2. Influent lines shall be located such that the top of the pig@ (P)- In allcases the department recommends a minimur hori

is at least 15 centimeters (6 inches) below the laugiace of the ZOntalseparation of 305 meters (1,000 feet) be maintained.
soil, bentonite, or synthetic liner (e) Storage lagoonsStorage lagoons shall be provided for all

3. For circular lagoons, the inlet shall terminate at the cenf%?.d disposal systems which are adverselgaiéd by winter con
of the lagoon. Influent lines to rectangular or square lagoons sAIONS or wet weather Storage lagoons shadé constructed in
terminatein the first one third of the lagoon length. Influent andccordancevith s.NR 110.24 (3)and(4).
effluent piping shall be located to minimize short—circuiting (f) Load and est cycles.Load and rest cycles for each system
within the lagoon. shall be determined based on hydrogeologic and a#levant

4. Theinlet line shall dischae either horizontally onto a con Sité conditions such as soil permeabiliixture, cation-exchange
cretepad or by means of an upturned elbewminating at least C2P2city,topographydepth to groundwater and bedrock amel

30 centimeters (one foot) above the pond bottom. wastewater characteristics.

(d) Overflow structues. An overflow structure shall be pro (9) Construction pecautions. 1. All precautions shall be

vided and shall consist of either a manhole or box equipped Wm.}(endurlng constructiomf a land disposal system to minimize

multiple-valvedpond drawdflines or an adjustable overflow compactionof absorption areas and to prevent reduction in soil

device. The overflow structure shall allow the liquid level of thém('ltra"on rate. Project specifications shall detail the spepific

lagoonto be adjusted to permit operation at depths ranging frflonsto takle, W?)'Ch may include no heavy equipment use and
60 centimeters (2 feet) to the maximum design operating depthelrr?smnconFro on berms. e
stabilizationponds and from 1.2 meters (6 feet) to mheximum 2. Erosion control measures shall be practbahg the con
designoperating depth in aerated lagoons. The departreent structionof the land disposal system to avoid erosion of soil into
ommendsthat stop planks not be used in overflow structures foSurface water and into or from the land disposal system.
control operating depth. (5) GROUNDWATER MONITORING. (a) Applicability. Ground
History: Cr. Register November1974, No. 227eff. 12-1-74; rand recrRegis- ~ Water monitoring systems shall be installed in accordance with

ter, February1983,No. 326 eff. 3-1-83, am. (3) (c) and (4) (b),and rec. (3) (d), ificati i i
RegisterNovember1990, No. 419eff. 12-1-90;,CR 09-123am (2) (b) 2., 3., (3) approvedplans and specifications as required iniR. 10§ for

(@ 3. (@) (d) L, 3.105., (6) (a), (b) 2., (c) 3. ankdgister July 2010 No. 658, the€ purpose of determining groundwater conditions foetigt
8-1-10. neeringreport in s.NR 110.09 (1)(b) and for WPDES permit
requirements. Plans and specifications shall peepared by a

NR 110.25 General conditions required for all land hydrogeologisor other qualified person.

disposal systems. Theprovisions of this section apply to all l(\jloteh:_ Thr? skills arllddknor\?lledbc__lle Iretlluiretlj ‘;f a:j hydrolgeqlogilst mahumna ittals
i ; ; underthis chapter include: the ability to apply hydrogeolqgiociples and practices

mun|C|paI and p”vately owned domestic sewageatment to the siting, design and operation of lafigposal systems; knowledge of contami

works. nantsassociated with land disposal of wastewategir transport mechanisms and

(1) APPLICABILITY. Land disposal systems shall be reviewetfitein the environment; familiarityith environmental monitoring practices, sam
pling techniques and groundwater standards; and proficiency in the design of ground

andapproved on a case-by-case basis. watermonitoring systems for defining the physical and chemical characteristics of
(2) DesicN REPORT. A design report shall be submitted ingroundwateflow. A soil scientist or other environmental scientist who can demon
B stratethe above skills and knowledge, as reflected in submittals made under this
accordancevith s.NR 110.15 (1) . . chaptershall be deemed a “qualified person”.
(3) TREATMENT PRIORTODISPOSAL. All dischagestoland dis  (b) Well locations. 1. A minimum of 3 monitoring wells per

posalsystems shall receive biological, chemical, physicah orjand disposalsystem shall be installed to monitor groundwater
combinationof treatments necessary to meéiient standards in quality in accordance with YR 206.10 (2)to determine flow
ch.NR 206and groundwater quality standards in R 140as gjrectionsand fora flow rate determination. At a minimum, one
approvedby the department. Industrial waste disgbartributary - \ell will be upgradient and one well downgradient of the land dis
to the municipalsystem shall be in compliance with appllcabl%oswsystem_
pretreatmenstandards under BIR 211.30 2. One omore upgradient monitoring wells shall be installed
(3m) MANAGEMENT PLAN. (&) A management plan shall beat |ocations and depths sisfent to yield groundwater samples
submittedwith plans and specifications for all land disposal facilithatare representative of background water quality nedatfie
ties. ty. Selection of well locations should take into account past and
(b) The management plan shall contain specific informatigresentand uses which might faict groundwater quality The
on pretreatment processes, scheduled maintenance, vegetatpgradientvell should be located sowill not be afected by the
cover control and removal, load amdst schedules, applicationland disposal system. Any upgradient wells should be locaited

Published under s. 35.93, Stats. Updated on the first day of each month. Entire code is always current. The Register date on each
page is the date the chapter was last published. Report errors (608) 266—-3151. RegisteMarch 2014 No. 699


http://docs.legis.wisconsin.gov/document/statutes/35.93
http://docs.legis.wisconsin.gov/document/statutes/35.93
http://docs.legis.wisconsin.gov/document/administrativecode/NR%20110.13(4)
http://docs.legis.wisconsin.gov/document/administrativecode/NR%20110.13(4)
http://docs.legis.wisconsin.gov/document/administrativecode/NR%20110.13(4)
http://docs.legis.wisconsin.gov/document/register/227/b/toc
http://docs.legis.wisconsin.gov/document/register/326/b/toc
http://docs.legis.wisconsin.gov/document/register/326/b/toc
http://docs.legis.wisconsin.gov/document/register/419/b/toc
http://docs.legis.wisconsin.gov/document/cr/2009/123
http://docs.legis.wisconsin.gov/document/register/655/b/toc
http://docs.legis.wisconsin.gov/document/administrativecode/NR%20110.15(1)
http://docs.legis.wisconsin.gov/document/administrativecode/ch.%20NR%20206
http://docs.legis.wisconsin.gov/document/administrativecode/ch.%20NR%20140
http://docs.legis.wisconsin.gov/document/administrativecode/NR%20211.30
http://docs.legis.wisconsin.gov/document/administrativecode/NR%20110.09(2)(p)
http://docs.legis.wisconsin.gov/document/administrativecode/NR%20110.09(2)(p)
http://docs.legis.wisconsin.gov/document/administrativecode/NR%20110.24(3)
http://docs.legis.wisconsin.gov/document/administrativecode/NR%20110.24(4)
http://docs.legis.wisconsin.gov/document/administrativecode/ch.%20NR%20108
http://docs.legis.wisconsin.gov/document/administrativecode/NR%20110.09(1)(b)
http://docs.legis.wisconsin.gov/document/administrativecode/NR%20206.10(2)

Published under 85.93 Wis. Stats., by the Legislative Reference Bureau.

NR 110.25 WISCONSINADMINISTRATIVE CODE 104

the most distant point of upgradient of the application aaed, pondbottom. Efluent storage may be required to providiueht
not closer that 75 feet from the application aréhthe well is dosingcontrol by fill and draw operation.

locatedbeyond the property boundagn easement for access 5. The absorption pond bottom shall be as level as possible
shallbe obtained prior to installation of the well. atall locations.

3. Downgradient wells shall be located so as to interaeypt 6. The shape of each absorption pond and the placement of
groundwaterimpacted by the land disposal system, considerigndsat the site must take into account the information in the
the vertical and horizontal gradients of flowhe wells shall be hydrogeologicstudy required by SNR 110.09 (8)such as the
no closer than 30 feet foapid infiltration systems, and at a mini groundwateflow direction, the presence of dischamorrechage
mum,one well shall be located between épplication area and zonesand the variability of soils. Infiltration areas shouldobe
the design management zone (DMZ)moperty boundatyltis entedin relationto the direction of groundwater flow in such a
recommended that one well be located at or beyond the DMZmanneras to minimize groundwater impacts. When possible,
property boundary If the well is located beyond the propertyabsorptionponds shall be constructed in areas which are not
boundaryan easement for access shall be obtained prior to-instploundwaterechage areas.

lation of a well. 7. The minimum top width oAn embankment or dike shall
(c) Monitoring well construction.All groundwater moniter be 12 feet if the dike is intended to provide accessfaintenance

ing wells shall be constructed in accordandth ch.NR 141and vehicles on a routine basis. The minimum top width shall be 8 feet

this section. if the embankment or dike is not designed for vehicle access. Out

1. a. For piezometers, inlet screens shall have a length ofideembankment and dike slopes may not be steeper than 3 hori

least 2.5 feet but not more than 5 feet unless otherwise appro%@@tal to one vertical and shall be properly seeded with a mixture
by the department. of grasses to prevent erosion. Inside embankments and dikes may

: : not besteeper than 2 horizontal to one vertical and shall be prop
excgéd'igrf(:v:[t?nr lt:r?lt;,‘hobservatlon wells, inlet screens stul erly graveled or riprapped to prevesrbsion. Interior ramps for
gth. maintenancevehicle access are acceptable.

c. Foramultilevel groundwater system, the deeper the well 8. Ab . .
. L . sorption ponds may not be constructed on backfilled
shall be screened at a depth to be determined from the site INVf3terial. Earthwork activities within 1 foot of the final pond sur

tigation. o _faceshall be limited to times when soil conditions are dry
2. All groundwater monitoring wells shall be developed in 9. The bottonof the absorption pond may not be closer that
accordancavith s.NR 141.21 5 feet to the highest anticipated groundwater elevation.

3. All groundwater monitoring systems shall be sampled in - An absorption pond system shall be constructed on soils
accordancewith department published groundwatampling \yhich meet with the following minimum requirements:

proceduress referenced in SR 140.16 a. Soil texture may not be coarser than loamy sand (USDA

4. All unsuccessful wells, boreholes or other verthuales  gyis classification) or have less than 5% passing a number 200
andwells whose use is no longer required must be properly abgpye.

donedin accordance with $IR 141.25 b. Soil texture may not be finer than clay loam (USDA soil

5. Documentation of weltonstruction, well development ¢|assification)or have liquid limits greater that 50% (unified soil
andabandonment shalie submitted to the department in aceorc|assification).

ancewith ss.NR 141.23and141.25 A location map shall also be c. Soil pH may not be less that 6.5.

rovidedin rdance with §IR 141.06 L . . .
providedin accordance S 5 11. A minimum separation distance of 10 feet shall be main

(d) Alternative methods anmiaterials. The department may 1,ineqhetween the bottom of the absorption pond and bedrock.
approvealternative construction methods or materials for installa b) Disch limitati for ab i d svstenl
tion of groundwater monitoring wells on a case—by-case basis. (I') vischage fimia |ons_f_ o(rj a IngZIOOGn(?Sonl Sﬁs ensiiu-
History: Cr. Register November1974, No. 227ef. 12-1-74; rand recrRegis- entlimitations are as specified in ' ( ) ( )

g Febrgaryl(&)3£;3(,4l;l?f.)32%6?5)3];1—_8?; c'{l(intro.%), (3{3)9, 0(4?\1 (a)4?1 gaér%d 1(3) ig)é (?m' (2) SPRAY IRRIGATION SYSTEMS. (&) Design and construction

, I and recr(3), an egister November , No. . 12-1-90; E F : e :

CRO9-123 am. (5) (b) L. 3. (¢) 3. and Begister July 2010 N&55 ef. 8-1-10,  C'iteria for spray irrigation systemsl. All spray irrigation sys
temsshall be designed with a wastewater distributiystem

capableof loading and resting various portions of the site to- opti

mize wastewater treatment within the soil and crop growth.

2. Spray irrigation onto frozen ground is prohibited. The

NR 110.255 Conditions required for specific  types
of land disposal systems. (1) ABSORPTIONPOND SYSTEMS.
(a) Design and construction criteria for absorption pond systems. X ; LI
1. New absorption pond systems shall consist of a minimumgﬁpartme”may restricioadings during times of the year when
3 individual absorption ponds of approximately equal sizd1€COVer crop is not actively growing. S
Absorptionpond systems consisting of 1 or 2 individual ponds 3. Applicationof wastewater to the spray irrigation system
may be approved by the department on a case-by-case basissh!l incorporate a rest/load cycle and application intensity such
is demonstrated that the system hdkieft storage capabilities thatthe soil moisture holding capacity in the top foot of the soil
or other provisions to ensure the operation of the system in accé@lumnis not exceeded and ponding or ruri not occur Fot

ancewith the load and rest cycles determined undiiRs110.25 lowing wastewater application to a portiohthe field, that por
@) (). tion shall be rested. able 8 provides values for the maximum-vol

dimne of wastewater that may be applied per load cycle and the

; ximum intensity of wastewater application for specific soil
pondsystem shall be based on field and laboratory test results 1 ; -
infiltration and hydraulic conductivity The design hydraulic textures. The values indble 8 are the maximum amount approva

applicationrate shall be conservatively established to allow f%e unless greater values can be justified through soil testing and
i

2. The design hydraulic application rate for an absorpti

. L e dre approved by the department. The volume applied and the
pondresting cycles and for a long term reduction in infiltratio tensity sprayed may be restricted by the department to values

ratedue to yvastewater solids clogging the.son. lessthan those listed inable 8 if site conditions warrant.
3. Multiple pond systems shall be designed and constructed Table 8

to allow individual ponds to be taken out of service resting i i

without interrupting the dischge to the remaining ponds. _ Maximum Maximum
4. \Wastewater diuent shall be dischged to absorption SCil Texture Volume Applied Intensity of

pondssuchthat it is evenly distributed over the entire absorptiol USDA — SCS) Per Load Cycle Application
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Sands 0.65inches 1.00 in/hr 8. The wastewater distribution system shall be arranged so
Sandy Loams 0.90 inches 0.90 in/hr thatindividual cells within the ridge and furrosystem can be

takenout of service for resting without interrupting disgf&to

Lgams 1.30 inches 0.45 ?n/hr the remaining cells.

Silt Loams 1.40 inches 0.45 in/hr 9. The bottom of the ridge and furrow system may not be
Clay Loams 1.10 inches 0.40 in/hr closerthan 5 feet to the highest anticipated groundwater elevation.
Clays 0.70 inches 0.40 in/hr Thedepartment may allow this distancebmreduced on a case—

by-casebasis if the permittee can shdvased on hydrogeologic

4. The spray nozzle openings sHazdl sized to prevent plu ) A
ging and shaFI)I bg located ag nea?to the gronnﬁacg as pra(?ticgl andotherrelevant site factors, that the groundwater will be ade
guatelyprotected.

to minimize wind drift of the wastewater
5. The spray nozzles shall be arranged so that the Wastewat(ailo' The bottonof the system shall be at least 5 feet from bed

will be evenly distributed over the entire area under irrigation9¢%- ) )
% 11. Outside embankments and dikes may not be steeper than

6. The spray irrigation system shall be arranged so that ind orizontal to one verticallnside embankments and dikes ma
vidqal seqtions yvithin thg system can be taken out of ser_vice ncEt be steepethan 2 horizontal to one vertical. All embankmenté
resting without interrupting dischge to the remaining sections. anddikes shall be properly seeded with perennial grasses-to pre

7. The spray irrigation system shall be seeded pettennial yenterosion. A nurse crop of annual grasses shalbbe to estab
grassessuch as reed canary grass, tall fescue and orchard grgs§.a ground cover

The cover crop shall be a crop whichnist used for direct human 12. All ridge tops shall be a minimum of 6 feet wide to allow

consumption. New seedings shall also contain a nurse Thap. mechanicakemoval of grasses. The grasses shall be cut, and if

gorxier:ircr:gr%?)?atl\lflvi?:% mg'rm?g\'sﬂ bysggtstgnng a?ﬂg\ggggafngrn?; ossibleremoved, at least on@huring the growing season and
perg 9 : P é%allbe burned or cut and removed each spring.

approvethe use of other types of cover crops such as corn but wi . .

restrict the use of such sites to times when the cover crop i% 13. All areas within a ridge and furrow system shalabees

actively growing. The department may also require reduceti?l€for maintenance equipment.

hydraulicapplication rates, grass lerf strips or both around the ~ 14. The system shall be constructed to prevent surfacef runof

perimeterof the site to prevent wastewater rurahiring rainfall  from entering the system.

events. 15. The ridges shall be seeded with perennial grasses which
8. The ground surface of the spray irrigation system shafesuited to wet soil conditions. A nurse crop shall&ed to seed

havea minimum separation distance to bedrock of at least 5 féé@W or modified systems. In addition, the grass cover shall be
9. A minimum separation distance of 5 feet shall be mairefstabllshedo at least a 2—-inch length befdhe system is used for

tainedbetween thdand surface elevation of the spray irrigatioﬂvastewatgtreatment: )
field and the highest anticipated groundwater elevation. The_16. Dischage to ridge andurrow systems which have frozen
departmentay on a case-by-case basis allow this distance to3dlsis prohibited.
reducedif the permittee can showasedon hydrogeologic and  (b) Dischage limitations for ridge and fuow systemsEfflu-
otherrelevant site factors, that the groundwater will be adequatelgtlimitations are as specified inl[SR 206.08 (3) (h)
protected. (4) OVERLAND FLOW syYsTEMS. (a) Design and construction
10. The department marequire disinfection of éifient to criteria for overland flow systemd.. Overland flow systenshall
sprayirrigation systems if there is a potential risk to public healtle underlain by at least one foot of heavy textured soils such as
(b) Dischawge limitations for spray irrigation systemgfflu- ~ claysor clay loams to retard leakage through the base.
entlimitations are as specified inlSR 206.08 (2) (h) 2. The downslope flow distance shall be 100 feet or greater

(3) RIDGEAND FURROWSYSTEMS. (a) Design and construction 3. The downslope gradient for the overland flow fields shall
criteria for ridge and furow systems1. The shape of each cellbe between 2% and 8%.
within the ridge and furrow system shall be such thatramum 4. The system shall consist ofl@ast 2 cells of approximately
of soil disturbance is necessary to form the system. equalarea which carbe alternately loaded and rested. Where

2. Aridge and furrow system may not be constructed on a si!f-propellecequipment which operates on a continuous ligsis
atwhich less that 50% of the soil particles pas®a200 sieve. installed and division into |dent|f|aple cells is |mp055|bi&s
Coarsettextured soils may be approved on a case-by—case b&&gyementhall be regulated to provide alterniateding and rest
dependingon system design and wastewater strength. Suitablg of the soil.

soilsshall extend at least 3 feet below the base grade of the furrqwme: Itlis_ rec(_)mr;:endettljI thz(ijt an :)verland flow cell be rested for at least one third
bottoms. of the total time in the rest/load cycle.

. 5. The system shall be arrangelthat individual cells within

3. The furrows of the ridge and furrow system shall be 0Rge system can be taken out of service for resting without-inter
foot deep and one foot wide at the furrow bottom. rupting dischage to the remaining cells.

4. Furrow side slopes may not be steeper than one horizontal g The distribution equipment shall be arranged sottreat
to 2 vertical. wastewater will be evenly distributed over #émtirearea of an

5. The system shall be sized and constructedder to allow overlandflow cell and the wastewatéravels down the slope in
sufficientresting to allow soil condition® become unsaturated a non—-channelized flow
andaerobic prior to any wastewater being reapplied. 7. The wastewater distributiceguipment shall be located at

6. The system shall be construciada manner which pro or near the ground level.
vides equal liquid distribution during loading of each cell. The Note: A pressurized distribution system is recommended for ease of operation.
headerditch shall be sealed iorder to allow complete drainage 8. The wastewater distribution system shall be designed to
andto prevent wastewater seepage. The drainagiee header allow for cleaning of the distributioarifices. Flexibility to adjust
ditch and the grading of the furrows for equal liquid distributiothe flow from individual orifices shall be provided to allow the
shallbe tested with water before seeding the ridges with grassestemto be hydraulically balanced to minimize flow channeling.

7. The system shall consist of at least 2 cells which can be 9. An impermeable channel shall be provided for collecting
alternatelyloaded and rested. runoff from the overland flow fields. The collection system shall
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be capable of removing thefifent and the rain from a 10-year 2. Construction of these facilities widlepend 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 watd{€s and other environmental factors.
tolerant mixed perennial grass cover crop such as reed canary(3) GENERAL DESIGNREQUIREMENTS. (a) Flow measuement.
grassiall fescue and orchard grass. A nurse crop shall be use@®&yicesfor measuring flow to and from sludge digestion facilities
establishthe perenniagrass coverThe grass cover shall be main shallbe provided.
tainedby frequent resting. The crop shall be cut anctthigngs (b) Ventilation. All enclosures which are connected with
removedat least twice per year to stimulageass growth and sludgedigestors, or which contain sludge or gas pipingauip
enhancenutrient removal from the system. mentshall be provided with forced ventilatiomaccordance 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
faceremains unfrozen. The department may require stayageconnectedo other passages unless a tightly fitting self-closing

additionaltreatment of the runbtluring cold weather dooris provided at connecting passageways.
12. An overland flow field may based when the land surface  (¢) 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 shaif!|—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 ifhe permittee can showased on hydrogeologic digestorsshall be designed for fettive separation and with
andotherrelevant site factors, that the groundwater will be adélrawalof supernatant and forfettive collection and removal of
quatelyprotected. If such a variance is approved or if the risk §fumand 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. supernatantiraw—of level and for collecting sludge samples for

14. The hydraulic application rate, expressed as a fates 2nalysis. Sampling pipes shall be at least 4 centimetel£(1
per unit width of slope, shall be between .16 gpm/ft and _6g1§h§s)ln diameter and shall terminate in a suitably—sized sink or
gpm/ft. Sin.

(b) Dischamge limitations for overland flow system&ffluent 2. Unless sampling facilities are otherwise provided, quick—
limitations are as specified in BIR 206.08 (4) (band applicable Cclosingsampling valves shall be installed at the slngmi}s.
surfacewater limitations. Thesize of valve and piping shall be at least 4 centimetefs (1

History: Cr. Register November1990, No. 419ef. 12-1-90. inches).
(f) Chemical handling. Chemical handling facilities shall

NR 110.26 Sludge handling, storage and disposal. meetthe provisions of AR 110.22

(1) DesIGNREPORT. A design report shall be submitted in aceord (4) SLUDGE PUMPSAND PIPING. (@) Sludge pumpsl. Sludge
ancewith s.NR 110.15 (1) The report shall show calculationspumpingsystems shall be designed to handle the expected range
usedto design the sludge facilities. Design of sludge handlirg sludge flows.
facilities shall consider such factors as the volume of sldge 2. Multiple pumps shall be provided.
%ratedd,lts percelntdsollds and charactﬁ]heddegree of volatile fsoll . 3. Pumps withdemonstrated solids handling capability shall
fo'be obtained, the sludgt percent solids and charactoristcs aep,cided for handing raw and processed siudge.

' gep 4. A minimum positive head of 60 centimeté2sfeet) shall

processingnd the size of the installation with appropriatew- be provided at the suction side of centrifugal—t os and is

ancedor sludge and supernatant storage andyggmequirements . . R
wheneversuch factors are appropriate for the design of the Slua%%swablefor all types of sludge pumps. Maximum suction lifts
ay not exceed 3.0 meters (10 feet) for plunger pumps.

processindacilities. (b) Slud il Siud ihd | bioi hall
(2) GENERAL DESIGN CONSIDERATIONS. (&) Grit removal. N udge piping.~. >Sludge withdrawal piping shail have a
Whengrt removal aies are not poced. eme of ck BTSN o120 cmeers ( nelen 0 gty
emnoecjr:i(élt%ees;ecjcsﬁﬁ gr?asltggﬁgg }‘g;!;it;]es shall be increased to acc argelines. The department may approve the use of glass lined
) . 9. ) ) pipewhich is at least 10 centimeters (4 inches) in diam&térere
(b) Sludge thickeningl. Whenever practical, sludge thickenyyithdrawalis by gravity the available head on the disdepipe

ing shall be provided. shallbe suficient to maintain a minimum velocityf 90 centime
2. Thickened sludge should have a minimum sotide ters(3 feet) per second.
centrationof 5% prior to transmission to the digesters. 2. Gravity piping shall be laid on uniform grade aalijn-

(c) Multiple units. Multiple units shall be provided. A singlement. The slope on gravitgischage piping may not be less than
unit maybe allowed, provided an alternate method of sludge pré%.
cessingemegency storager ultimate disposal operation exists 3. Provisions shall be made for draining, flushing and elean
to insure continuity of service. ing sludge piping.

(d) Maintenance.1. Provisions shall be made for draining, 4. Air relief valves shall be provided at high points in pressure
cleaning,inspection, and maintenance of all units. sludgelines.

2. Tank bottoms shall be sloped to drain to a sump pump or 5. Special consideraticshall be given to the corrosion resist
withdrawal pipe. anceand continuingstability of pipes and supports located inside

3. Access manholes shall be provided. Covered tanks stifi# digestion tank.
have one side wall entrance & enougho permit the use of  (5) ANAEROBICDIGESTION. (8) General. 1. Anaerobic digest

mechanicakquipment to remove grit and sand. ers which will also serve as supernatant separation tanks shall
(e) Storage facilities.1. The construction of sludge storagéiavea minimum side water depth of 6 meters (20 feet).
facilities shall be required to improve sludge handlaagabil 2. Multiple sludge inlets and draw-fefshall be provided.

ties, provide flexibility in operations, and to avoid environmenta\ultiple recirculation suction and disclgar points to facilitate
or public health hazards due to improper disposal techniquesflexible operations and ffctive mixing ofthe digester contents
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shall be provided unless adequate mixing facilities are provideatingat least 3 meters (10 feet) above the walking surface, pro
within the digester One sludge inlet shall discigarabove thég-  videdthe assembly incorporates a flame trap.
uid level and bedocated at approximately the center of the tank to 7 A gas meter with by—pass shall be provided to meter total

assistin scum breakupRaw sludge inlet dischge points shall be gasproduction. Additional gas meters may be required to- mea
solocated as to minimize short circuiting to the supernatant draWgregas usage.

off. Sludge withdrawal for disposal shall be from the bottom of

thetank. The pipe shall be interconnecteith the recirculation X X
e : TR tanksshall be constructedbove groundwater level. Digestion
piping to increase flexibility in mixing tank contents. tanksshall be insulated to minim?ze heat 10SS. 9

(b) Tank capacity 1. The total digestion tank capacity shall 2. Piping shall be designed provide for the heating of feed

be calculatedbased upon the factors indicated in gdb. If such ludae bef introduction to the digest Heat h
calculationsare not done, the following minimum requirements 129€ DETOre Introduction 10 the digesters. Heat exchanger
Sludgepiping shall be sized for heat transfer requirements.

(e) Digestion tank heatingl. Whenever possible, digestion

shallbe met:
a. A minimum detention time of 15 days at design flahall 3. Suficient heating capacity shall be provided to consis
be provided: tently maintain the design sludge temperature. Whdégestion

b. Completely mixed digestion systems sipadivide for intt i)ankgas is used for other purposes, an auxiliary fuel suy

: L Lo b e provided.
mateand efective mixing to prevent stratification and to assure . . . _ .
homogeneityof digester content. The maximum system Ioadiné 4. Consideration should be given to equipping hot water inter

shallbe 1.28 kilograms per cubic meter per day (80 pounds of v pl heatingcontrols with an automatic mixing valve to temper the
oiler water with return water so that the inlet water to the heat

atile solids per 1,000 cubic feet of volume per daythe digester; ' et
c. The maximum systetoading for moderately mixed diges jacketcan be maintained betweerf'46 55C (120 to 130F) to
: preventexcessive caking or encrustation of sludge on the heat

tion systems in which mixing is accomplishaaly by circulating .
sludgethrough an external heat exchanger shall be 0.64 kilograjr?igket' Manual controls shall also be provided.

per cubic meter per day (40 pounds of volatile solids 860 5. The boiler shall be provided with automatic controls to
cubicfeet of volume per day) in the digester; and maintainthe boilertemperature at approximately *€2(180°F).
d. The loading rates indicated in sufida, b., andc. assume Automaticcontrols shall also be provided to shittbé main gas

thatthe raw sludge is derived from ordinary domestic wastewatg}'PP!yin theevent of pilot burner or electrical failure, low boiler
The loading may be modified upward or downward dependiriﬁ""te”evel or excessive temperatur.e.

upon the degree of mixing provided_ Where mixing is aceom 6. Thermometers shall be prOVIded to show temperatures of
plishedby other methods, loading rates may be approved on the sludge, hot water feed, hot water return and boiler water

basisof information submitted justifying the design. (f) Supernatant withdrawall. Supernatant piping shall be 15
(c) Temperature.Heating equipment shall hathe ability to ~ centimeterg6 inches) in diametgor lager.

maintaindigestion temperature in the range of 8338C (90° 2. Pipingshall be arranged so that withdrawal can be made

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

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

agefacilities and piping shall be so designed that under normahdefor at least one other draw+dével located in the superna
operatingconditions, including sludge withdrawal, thas will be  tant zone of the tank in addition to a positive unvalved vented
maintained under positive pressure. éiclosedareas where any overflow pipe. High pressure backwash facilities shall be pro
gasleakage might occur shall be ventilated. vided.

2. Safety facilities shall be included where gas is produced. (6) AeroBic SLUDGE DIGESTION. (a) General. 1. Aerobic
Pressurend vacuum relief valves and flame traps, together wiffigestersshall bedesigned to provide fekctive air mixing, reduc
automaticsafety shut dfvalves, shall be provided. akérseal tion of omanic mattersupernatant separation and sludge- con
equipmentmay not be installed. Gas compressors with gas safgntration.
ggtLlrlgrinczmshould be housed in a separate roath an exterior 2. The digestedetention time may be calculated based upon

o L thefactors indicated in subd. If such calculations are not done,

3. The diameter of gas piping shha based on the volumene following minimum requirements shall be met:

of gas which will be generated. Gaiping shall slope to conden a. A minimum of 15 days detention time shall be provided for

satetraps. The use of float-controlled condensate traps is pmh\i\?asteactivate d sludge and 20 days for primary sludge
ited. bination of primary and waste activated sludge. Whstelge

4. Gas burning boilers, engines and other units using gas&$peraturds lower than 10C (50°F), additionaltime shall be
a fuel shall be located in ventilated rooms, preferablgratind provided:and

level and shall be isolated in accordance with the provisiéns

: ; ; ; b. The wlatile suspendd slids loading may not exceed
gnﬁfbﬁesﬂgglgﬁggs.c;as lines to these units shall be provided wit 60kilograms [er cubic meter per day (100 pounds per 1,000

5. Electrical fixtures and controls in enclosed places Wheg%bicfeet per day) in the dgestian unit. Lower Joadirg ratesmay
gasmay accumulate shall comply with the national electdode necessay depending cn emperaturetype d siudge and ather

. L X f rs.
requirementdor class 1, group D, division 2 locations. actors

. . 3. The aeration system for aerobic digesters shall be capable
6. Waste gas burners shall be readily accessible and shal : . e
locatedat least 7.6 meters (25 feet) away from any plant strucﬂi? l?‘?neetmg the oxygen requirements et (b), or the mixing

if placed at ground levellaste gas burners may be located on thg‘quwementmf par (), whichever is greater

roof of the control building if sditiently removed from the tank.  (b) Oxygen demandl. Aeration systems shae capable of
All waste gas burners shall be equipped with automatic ignitigRaintaininga minimum digestedissolved oxygen concentration
such as a pilot light or a device using a photoelectric cell sensrone milligram per liter

Consideratiorshould be given to the use of natural or propane gas 2. In the absencef experimentally determined values, the
to insure reliability of the pilot light. If the waste dasrner is in  designoxygen requirements faaerobic digesters shall be 2.0
aremote location, the department may approve the digetwdr kilogramsoxygen per kilogranf2.0 pounds oxygen per pound)
gasto theatmosphere through a return—bend screened vent teranticipatedvolatile suspended solidsduction. An additional 1.8
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kilogramsoxygen per kilogram (1.8 pounds oxygesr pound) of mentto operate mechanical equipment femoving the dried
BODS5 applied to the digester by primary sludge shall be suppliedudge.

3. The design of the aeration system to ntieetigester oxy 5. Sludge influent piping to the beds shall terminate at least
gen requirements shall comply witthe provisions of SNR 30 centimeters (one foot) above therface and be so arranged
110.21(5) (c). thatthe beds will drain. Concrete splash plates for percolation

(c) Mixing requirements.1. Digestion tanks shall be designedyP€ beds shall be provided at sludge disgkapoints. .
for effective mixing. 6. Walls shall be watertight and extend 38 to 46 centimeters

2. Diffused aeration systems shall be capabdelivering a (15 to 18 inches) above and at least 15 centimeters (6 inches)

minimum air flow rate of 30 cubieneters per minute per 1 oooPelowthe surfacef the beds. Outer walls shall be curbed te pre

cubic meters (30 cubic fegter minute per 1,000 cubic feet) ofVentsoil from washing onto the beds.
digestervolume. 7. Drying bedsshall be arranged to facilitate sludge removal.

3. Mechanical aerators shall deliver 26.3 kilowatts per 1O(ﬁoncreteﬂuck tracks shall be provided for all sludge beds. Pairs

cubicmeters (1.0 horsepower per 1,000 cubic feet) of digester v tracks shall be on 6 meter (20-foot) centers.
ume. ( P P ) g (b) Sludge drying lagoonsl. The bottom of the lagoons must

ge at least 1.25 meters (4 feat)ove the maximum seasonal high
roundwatellevel and at least 3 meters (10 feet) above bedrock.
Thebottom of the lagoons shall be construdtedccordance with

(d) Aerationequipment.Aeration equipment needed to mee
therequirements of pargh) and(c) shall comply with the provi
sionsof s.NR 110.21 (6) s.NR 110.24

(e) Supernatant withdrawal. Aerobic digesters shall be ; ;
equippedfor supernatant draw-of It is recommended that mul dep%ﬁ. Lagoons may not baore than one meter (39 inches) in

ti-level draw-of be provided. , , 3. The area required will depend on design conditiofs.
(7) OTHER SLUDGE STABILIZATION PROCESSES.(@) Lime stabi |gat2 lagoons shall be provided.

lization. Suficient lime shall be addet produce a pH of 12 after ; ; ; ;
2 hours of contact. Sanécli.ssLagoons shall be adequately isolated to avoid creating nui

(b) Composting. Static aerated pile, within vessel, or windrow -y \1echanical dewatering facilitiesl. General. Provision

compostingnethods shall be maintained at a minimum operating,,|/he made to maintain sfifient continuity of service so that

temperaturef 40C (104F) for at leasb days. For 4 hours during g, jgemay bedewatered without accumulation beyond storage

this period the temperature must exceetdSEL3TF). Compost 4 acity Design calculations or pilot plant data shali be submitted

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

chs.NR 204and500t0 538 . . 2. The capacity of vacuum filters, centrifuges, filter presses,
(c) Other methods.Other methods or operating conditionseft filters orother mechanical dewatering facilities shall béisuf

may be acceptabltor sludge stabilization if pathogens and volagientto dewater the sludge produced with theést unit out of
tile solids are reducet an extent equivalent to anaerobic diges;epyice.

tion. . 3. Thereshall be provided at least one back—up vacuum pump
_ (8) SLUDGEDEWATERING. (a) Sludge drying bedsl. The dry  andone back-up filtrate pump for each vacuum filter installation.
ing bed area shall be calculated based upon such factors as clipp vacuum filter shall belesigned to allow for the easy removal

tic conditions, character and volume of sludge to be dewatergfdreplacement of the vacuum pump and filtrate pump.
themethod and character of sludge removal and other methods of 4 110 dewatering area shall be ventilated.

sludgedisposal. At least 0.19 square meters (2 square feet)-of dry(d) . . : . .
; . . ; ; Drainage and filtrate disposalThedrainage from drying
wﬁe%ﬁﬂea:jiiir?ge rbzzp:gatﬁgpplilii:g; ?T?gtll’\:g:je ?)tf zgewa?:riﬁgw;ﬁfdsor shallow lagoons and the filtrate from dewatering units
0.09square meters (1 square foot) per capita populatiml'rva’ shall be returnedo the sewage treatment process at appropriate

lentif it is to be used as a back—up dewatering unit. The bed apé)'nts. . - .
shallbe increased by 25% if the beds are paved. e) Other dewatering facilitiesIf other methods of reducing

. i the quantityof sludge are proposed, a detailed description of the
2. Atleast ,2 drying beFis shall be provided. . process and design data shall accompany the plans.
3. Percolation type drying beds shall meet the following con (9) SLUDGE REDUCTION. (a) Incineration. Adequate provi
ditions: . sionsfor residue disposal and air pollution control shall be pro
a. The lower course of grawelound the underdrains shall beyided. The appropriate requirements of di& 415 204 and500
properlygraded and shall be at least 30 centimeters (one footxis38 shall be met.
depth,extendingat least 15 centimeters (6 inches) above the top () Otherreduction facilities. If other methods of reducing the
of the underdrains. Itis desirable to place this in 2 or fagees. gy antityof sludge are proposed, a detailed description of the pro
At least 8 centimeters (3 mchles) of the top layer shall consistgssand design data shall accompany the plans.
gravel3 to 6 millimeters {s to /4.|nches) I Size. . (10) SLUDGE STORAGEFACILITIES. (a) General. Sludge stor
b. The top course shall consist of at least 15 to 23 centimetggfeshall be provided by facilities in accordance withR.204
(6 to 9 inches) of clean, medium to coarse, sand with a grain Sjetailed description of the wastewater treatment process and
of 1 to 3 millimeters in diametefThe finished sand surface Sha”designdata shall accompany the plans for the proposed storage
belevel. facility. Sludgestorage facilities shall be designated and operated
c. Underdrains shall be clay pipe or concrete drain tile at leastmaintain compliance with the groundwater quality standards in
10 centimeters (4 inches) idiameter laid with open joints. ch.NR 14Q In the evena sludge storage facility is temporaty
Underdrainsshall be spaced not more than 6 meters (20 fest)allbe abandoned in suchv&nner so as to prevent safetyvi
apart. ronmentaland aesthetic problenfsom occurring. The depart
d. An impervious layer shall be provided immediatelynentshall benotified in writing if the storage facility is to be aban
beneattthe lower course to prevent the downward movement @enedand how abandonment will be accomplished.
filtrate into the groundwater (b) Separation distancesl. Sludge storage facilities may not

4. Paved surface drying beds may be used if adequate cehgdpcated within the following distances_ of a water supply well.
or side drains are providedif partially paved drying beds are  a. 1000 feet from a community public water supply well;
used,they shall be designed with consideration for space require b. 250 feet from a private water supply well;
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2. Separation distances from residential and commerc@nbe considered as storage and can be used in calculating the
buildingsshall be maintained as required ilN& 110.15 (3)(d). amountof available storage.

3. A minimum separation distance of 1.25 meters (4 feet) (11) TRANSPORTATION OF SLUDGES. (&) Liquid. 1. Liquid
shallbe maintained between the bottom of storage lagoons andshelgeshall be transported in an enclosed watertight unit from
highestrecorded or indicated seasonal groundwater table-elette@atmentplant to disposal site.
tion. 2. All sludge field spreading equipment shall be provided

4. A minimum separation distance of 3 meters (10 feet) shallth a control so that the disclgarvalve can bepened and closed
be maintained between the bottom of storage lagoons and by the driver while the vehicle is in motion.
rock. (b) Semi-solid cake Sludge cake shall be transported in & cov

(c) Lagoon sludge storadacilities. 1. Lagoon sludge storageeredwatertight unit to prevent leakage of sludge moisteieased
facilities shall be designed to facilitate easy additionmdoval in transit. Provision shall be taken to prevent the spilling of sludge

of sludge without causing damage to the facility from the vehicle while in transit and to prevent an odor nuisance
2. Lagoon sludge storage facilities shall be designed and c¥file in transit. ) _
structedin accordance with &R 110.24 (12) UrtimaTe pisposaL. The final use or disposal of sludge

3. The maximum lagoon depth shha# 6 meters (20 feet). Shallbe regulated through the WPDES permit, this chapter and ch.
The depth may be increased by the department on a case—by—a%%g;c??g&gosrggt%#%?Lﬁz%"éel‘:bg{egggv's'ons of thiean
basis. A _ . .

(d) Liquid sludge storage facilitiesl. Storage tanks shall beterf'éségﬁﬂérf{'g%%?'ﬁ.ﬁ’?fﬁve‘}_”’é’?{fgéiﬂ 0('9?,2('71% (1512) 31_ a7r:1d {S”ﬁnbefeﬁﬁ%'é)
designedjnstalled and maintained to prevent leaks due to eorr(@tl;l)dnclz1 5162) rsgt)jseglgtgg l\l(g\rﬁ)nzg)e;wg&gg-s ?el%eéfptleﬁégzgg %or&%ctif%r m(7)
. . u . . . ! s LAl .
sionor s_tru.ctural failure. N _ @@ 1,7 (b), 9 @) (10) (), () 1., 2. ant)(@) 2., r(10) ()4, 5., (f) 2. and
2. Liquid sludge storage facilities shall designed with mix (3 renum. (10) (d) to (f) 1. to be (10) (e) to (g) and am. () 6., (g) (intro.) and 1., cr

i it i 10) (d), r and recr(12),Registey December1995, No. 480eff. 1-1-96;correction
ing capabilities to completely mix the tank contents. in (5) (d) 4. was made under s. 13.93 (2m) (b) 7., SRegister May, 2001, No. 545

3. Supernatant withdrawal capability is recommended if therrectionsn (5) (d) 4., (7) (b) and (9) (a) made under s. 13.92 (4) (b) 7., Rtetss

; ; 0 ter February 2010 No. 65@orrections in (5) (b) 1. d. and (8) (b) 1. made untier S.
solids content of the sludge is less than 5%. 13.92(4) (b) L. and 7., Stat&egister July 2010 No. 656orrectionin (5) (d) 4. made

4. Sampling ports shall be provided on both the influent amders. 13.92 (4) (b) 7., StatRegister January 2012 No. 673
effluentlines to the tank. It is recommended that sample ports be . - .
equippedwith drainage capabilities or other provisions o allow NR 110.27 Requirements for certified or ~ registered
for a means tsample the tank #fient without actual dischge. aboratory. Bacteriological analysesf groundwater samples,
() Cake storage facilities1. Permanent and temporary caké‘nda” radiological analyses, shall be performed by the state labo

. - atory of hygiene or a laboratory certified or approved by the
storagefacilities shall bedesigned to minimize odors and tO'prodepa);tmen};)gf health and social gervices Othefrl)aborator))// test
tectsurface waters, groundwaters and soil. !

. resultsfor those pollutants which are required by the WPDES per
2. Surface rundfshall be diverted away from the storaggnit 1o be monitored anéhich are submitted to the department in

location. . . . _supportof facility plans or plans and specifications under this
3. Cake storage facilities designed as pits shall providechaptershall be performed by laboratory certified or registered
methodof draining—of and collecting precipitation. underch. NR 149 The department may require, on a case—

4. All sludge stored at an intermediate term cake storage fatiy—casebasis that certain other laboratory test results submitted
ity shall be covered with a temporary covét a minimum, the to the department be performed by a certiiedegistered labora
covershallbe a 4 mil polyethylene cover or equivalent. The covéoery. The following tests are excluded from this requirement:

shallbe anchored or otherwise secured. (1) Temperature,
5. All sludge stored at a long term cake storage facility shall (2) Turbidity,

be covered with a permanent cover (3) Bacteria tests in wastewatefleént,
6. Leachate collection systems shall be provided. (4) pH,

(f) Monitoring wells. Monitoring wells may be required ona  (5) Chlorine residual,
case-by-casgasis. Constructioof monitoring wells shall com (6) Specific conductance,
ply with the requirements of BIR 110.25 (5)and chNR 141 (7) Physical properties of soils and sludges,
(9) Amount of storageAppropriate sludge storage and length (8) Nutrient tests of soils and sludges
of storage shall be provided in accordance withN#R.204and 9) FI i '
tis chapter The required storage capacity may ot nclude sior (9) Flowmeasurenents, | L
agein clarifiers, oxidation ditches or aeratibasins. However |sporatoryis efeqctive on August 28, 1986.
digestivecapacity that is greater than the digestive requirementsiistory: Cr. Registey April, 1986, No. 364ef.. 8-28-86.

Published under s. 35.93, Stats. Updated on the first day of each month. Entire code is always current. The Register date on each
page is the date the chapter was last published. Report errors (608) 266—-3151. RegisteMarch 2014 No. 699


http://docs.legis.wisconsin.gov/document/statutes/35.93
http://docs.legis.wisconsin.gov/document/statutes/35.93
http://docs.legis.wisconsin.gov/document/administrativecode/NR%20110.15(3)(d)
http://docs.legis.wisconsin.gov/document/administrativecode/NR%20110.24
http://docs.legis.wisconsin.gov/document/administrativecode/NR%20110.25(5)
http://docs.legis.wisconsin.gov/document/administrativecode/ch.%20NR%20141
http://docs.legis.wisconsin.gov/document/administrativecode/ch.%20NR%20204
http://docs.legis.wisconsin.gov/document/administrativecode/ch.%20NR%20204
http://docs.legis.wisconsin.gov/document/cfr/40%20CFR%20503
http://docs.legis.wisconsin.gov/document/register/227/b/toc
http://docs.legis.wisconsin.gov/document/register/326/b/toc
http://docs.legis.wisconsin.gov/document/register/326/b/toc
http://docs.legis.wisconsin.gov/document/register/419/b/toc
http://docs.legis.wisconsin.gov/document/register/477/b/toc
http://docs.legis.wisconsin.gov/document/register/480/b/toc
http://docs.legis.wisconsin.gov/document/register/545/b/toc
http://docs.legis.wisconsin.gov/document/register/650/b/toc
http://docs.legis.wisconsin.gov/document/register/650/b/toc
http://docs.legis.wisconsin.gov/document/register/655/b/toc
http://docs.legis.wisconsin.gov/document/register/673/b/toc
http://docs.legis.wisconsin.gov/document/administrativecode/ch.%20NR%20149
http://docs.legis.wisconsin.gov/document/register/364/b/toc

