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Chapter NR 504
LANDFILL LOCA TION, PERFORMANCE, DESIGN AND CONSTRUCTION CRITERIA

NR 504.01 Purpose. NR 504.08 Minimum design and constructiamriteria for landfill gas extraction
NR 504.02  Applicability. systems.
NR 504.03  Definitions. NR 504.09 Stormwater management and miscellaneous design and construction
NR 504.04 Landfill locational criteria and performance standards. criteriafor landfills.
NR 504.05 General design and construction criteria. NR 504.10 Alternativedesign criteria for landfills accepting high volume indus
NR 504.06 Minimum design and construction criteria for landfill liners and trial wastes.
leachatecollection systems. NR 504.1  Minimum design and constructianiteria for landfills accepting res
NR 504.07  Minimum design and construction criteria for final cover systems. idue produced by burning municipal solid waste.

Note: Corrections made under s. 13.93 (2m) (b) 7., Registegust, 1997, No. property immediately adjacent to the existing landffixemp
500. tions from compliance with subs. (3) (c) and (4) (c) may not be
. . ted.Exemptions from compliance with sub. (4) (d) may be
NR 504.01 Purpose. The purpose of this chapter ishtelp gran ; .
ensurethateficient, nuisance—free and environmentally acceptg@rantedonly according to therocedures set forth in chs. NR 507
and 140. Exemptions from compliance with sub. (3) (f) will be

ble solid waste management procedures are pradtidhis state asedon an evaluation of the information contained in
andto provide information on locational criteria, performancr?%D Qay.

standard=nd the minimum design and construction requiremeng&WEVer.no exemptions from sub. (3) (f) may be granted unless
for landfills. This chapter is adopted under ch. 289ts., and s. Information on the well location, former and present well owner

227.11.Stats well driller, well log and construction details and the general
History’: Cr. RegisterJanuary1988, No. 385¢ff. 2-6-88; am., Registedune, hydrogeologlc_settlng is submitted to t_he depart_ment. Exemptions
1996, NO. 486, &f 7-1-96 from sub. (3) (i) may be granted only if the applicant demonstrates

thatengineering measures have been incorporated into the land

NR 504.02 Applicability. (1) Except as otherwispro- fill's design to ensurthat the integrity of the structural compo
vided, this chapter governs all landfillss defined in s. 289.01 nentsof the landfill will not be disrupted.
(20), Stats., except landspreading facilities regulated under ch.(b) Additional factors which may be considered bydepart
NR 518, small demolition waste landfills regulated undeNR. i entin determining whether or not to grant exemptions under this
503, hazardousvaste facilities as defined in s. 291.01 (8), Statsgctioninclude waste types, characteristics and quantities;
andregulated under chs. N&®0 to 690 and metallic mining WaStegeoIogyand hydrogeology of the landfilthe proposed landfil
facilities regulated under ch. NR 182. . ~ designand operation; the availabilityf other environmentally

(2) This chapter doesot apply to the design, construction okuitablealternativescompliance with other state and federal reg
operationof industrial wastewater facilities, sewerage systemgationsand the health, safety and welfare of the public. Requests
andwaterworks treating liquid wastes approved under s. 281.43; exemptions and information needed to demonstrate the cir
Stats.,or permitted under ch. 283, Stats., nor to facilities use@mstanceshatwarrant such exemptions shall be addressed by
solely for the disposal of liquid municipal or industrial wastethe applicant in the feasibility report.
which have been approved under281.41, Stats., or permitted 3y | 5carionaL criTERIA. No person may establish, eon
underch. 283, Stats., excefur facilities used for the disposal of g4\t operate, maintain or permit the use of property for a landfill

solid waste. ) . - ___wherethe limits of filling are or would be within the following
Note: Owners or operators proposing to site a peexpand an existing municipal

solid waste landfill within a 5 mile radius afy airport runway end used by turbojetareas:
or pistontype aircraft must notify the owner or operator of tHecéd airport and (a) Within 1,000 feebf any navigable lake, pond or flowage

thefederal aviation administrationAR). . . s . . .
History: Cr. RegisterJanuary1988, No. 385, &2-6-88 correction in (1) made not including landfill drainage or sedimentation control struc

unders. 13.93 (2m) (b) 7., Stats., Registday, 1995,No. 473; am. (1), Register tUres.

June, 1996, No. 486, &f 7-1-96; am. (1), RegisteAugust, 1997, No. 500, fef H : H
9-1-97 correction in (2) was made under s. 13.93 (2m) (b) 7., Stats. (b) \Mth.m 300 feet Olf any na\”gable river or stream.
(c) Within a floodplain.

NR 504.03 Definitions. ~ The terms inthis chapter are  (d) Within 1,000 feet of theearest edge of the right—of-way
definedin s. NR 500.03. of any state trunk highwainterstateor federal aid primary high
History: Cr. RegisterJanuary1988, No. 385, £f2-6-88. way or the boundary of any public park, unless the landfill is

NR 504.04 Landfill locational criteria and perfor - screenedy natural objects, plantings, fena@ather appropriate

mance standards. (1) GENERAL. As part of the feasibility MEansSO thatitis not visible from the highway or park. .
reportrequired under ch. NR 512 an applicant shall demonstrate(€) Within an area where the design or operation of the landfill
to the department that the proposed landfill will comply with alvould pose a significant bird hazard to aircraft.

of the locational criteria and performance standards oféuson 1. A landfill which is proposed to be located witHif,000
unlessan exemption is granted. feetof any airport runway end designed or planned to be designed

(2) ExEMPTIONS. (a) Exemptions from compliance with subsandused by tur.bOJet aircraft or within 5,000 feet of any airport
(3) (@), (b), (d), (e), (), (g), (h), (i) an@) (b), (e) and (f) may be runwayend designed for and used only by piston type aircraft and
grantedby the department only upon demonstration by the-app¥hichis proposedo be used for the disposal of putrescible waste
cantof circumstances which warrant such an exemption. -Coghall be presumed tpose a significant bird hazard to aircraft
pliancewith sub. (4) (a) shall be evaluated in accordance with tH8less the applicant catemonstrateo the satisfaction of the
standardsn ch. NR 103. For the purposédetermining whether departmenthat the landfill will not pose a significant bird hazard
thereis a practicable alternatite a proposed landfill expansionto aircratft.
unders. NR 103.08, the department may allaw applicant to 2. A landfill used for the disposal of putrescible waste which
limit its analysis of alternatives to alternatives within the beund in existence on July 1996, and which is located within 10,000
ariesof the property where the existing landfill is located and dieetof any airport runway end used or plantete used by turbo
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jet aircraft or within 5,000 feet of any runway end used by only NR 504.06 Minimum design and construction crite -

piston—typeaircraft shall be closed by October 9, 1996 unless thia for landfill liners and leachate collection systems.

owneror operator of the landfill demonstratesthe satisfaction (1) GeneraL. (a) All major phases of landfills initially accepting

of the department that the landfill will not passignificant haz  municipalsolid waste after July 1, 1996, shall be designed with a

ardto aircraft. The deadline for closure may be extended by tlmpositdiner and a leachate collection system capablienit-

departmenby up to 2 years if the owner or operator demonstrates) the average leachate head level on the composite liner to one

thatthere is no available alternative disposal capacity and therdédet or less duringoperation and after closure of the landfill,

no immediate threat to human health and the environment. exceptas provided in s. NR 504.10 (1) (c). The composite liner
Note: Owners or operators proposing to site a neexpand an existing municipal shall consist of2 components; the upper component shall consist

solid waste landfill within a 5 mile radius ahy airport runway end used by turbojet of a nominal 60—mil or thicker geomembrane liner with no thick

or pistontype aircraft must notify the owner or operator of tHfecéd airport and . - .
thefederal aviation administrationAR). nessmeasurements falling below the minimum industry accepted

(f) Within 1,200 feet of any public or private water supply welfanufacturingolerances, and the loweomponent shall consist
(g) Within 200 feet of a fault that has had displacement of a minimum 4 foot thick layer of compacted clay meeting the
Holocenetime. '§beC|f|cat|on§0f s. NR 504.06 (2) (a). The geomembrane cempo
) o nentshall be installed in direct and uniform contact with the-com
(h) Within seismic impact zones. pactedclay soil component, and the landfill shall meet or exceed
(i) Within unstable areas. the standards in the applicable portions of subs. (2), (3) and (4).
(4) PERFORMANCESTANDARDS. No person may establish, eon All other Iandfills shall 'be designed to contain and coIIectl leachate
struct,operate, maintain or permit the use of property faaraifill  to the maximum practical extent. This shall be accomplished by
if there is a reasonable probability that the landfill will cause: designingthe landfill to meet thetandards contained in the appli
(a) A significant adverse impact on wetlands as provided in Gfi0l€ portions of subs. (2), (3) and (4), unless trepartment
NR 103. approveghe applicans alternative design as per s. [884.10,

N . . . which provides arequivalent or better level of performance than
(b) A significant adverse impact on critical habitat areas. the standards contained in this chapter

© A detr!mental déct on any surface Water ) (b) If the applicant does not complete construction of the first

(d) A detrimental éect on groundwater quality or will causemajor phase of the landfill within 2 years from the datéhe plan
or .eXaC.er_bate an attainmeat exceedance of any preventIVEbf Operation approvaL the app"cant shall reapply tod@mr{
action limit or enforcement standard at a point of standarggentfor approval to construct the landfill. This application does
applicationas defined in ch. NR 1460r the purposes of designnot constitute a feasibility report as defined in s. 289.24, Stats. The
the point of standards application is defined by s. NR 14(LP2 gepartmentmay require additional conditions of approwaid

(e) The migration and concentration of explosive gases in argquireredesign of the landfill in accordance with state—of-the—
landfill structures excluding the leachate collection system or gas design criteria.
control or recovery system components in excess of 25% of the(2) ComposiTE or cLaY LINED LanDFILLS.  All landfills
lower explosive limit for such gases at any time. The migratiafesignedvith a composite liner or a cldiper shall meet the fel
and concentration of explosivgases in the soils outside of thegwing requirements:
limits of filling within 200 feet of the landfill property boundary (a) All clay used in liner construction shall meet the following
or beyond the landfill property boundary in excess of the Iow%becifications
explosivelimit for such gases at any time. The migration and co o . . .
centration of explosive gasestire air outside of the limits of fill 1. A minimum of 50% by weight which passes the 200 sieve.
ing within 200 feet of théandfill boundary or beyond the landfill 2. A saturated hydrauliconductivity of 1x107 cm/sec or
property boundary in excess of the lower explosive limit for sudss,when compacted tiequired moisture contents and densities
gasest any time. basedon the modifiedProctor method, standard Proctor method,

(f) The emission of any hazardous air contaminant exceed®igf line of optimums method approved by the department.

the limitations for those substances contained in s. NR 445.03. 3. An average liquid limit of 25 agreater with no values less
History: Cr. January1988, No. 385, &2-6-88am. (1), (2) (a), (b), (3) (intro.), than20.

@ £§’§5§4ng‘9‘_“2;)§§?>61£,‘2?*-(g”g,’,egg(g?sggk;yf (fg)ég? ﬁogig(%?%?é?‘llfggj 1996, 4. An average plasticity index of 12 or greater with no values
lessthan 10.
NR 504.05 General design and construction crite - (b) The separation distance between the seasonal high ground

ria. (1) Unless otherwise specified in this chaptee minimum watertable andhe bottom of the clay component of a composite
designcriteria in ss. NR 504.06 to 504.09 apply to all new landfilliner or a clay liner shall be at least 10 feet except for zone-ef-sat
andto the expansion of existing landfills for which the pt#n urationlandfills.

operationwas approved after July 1, 1996, as well as to proposed(c) The separation distance between the top of the bedrock sur
designchanges for all landfills which are submitted after July faceand the bottom of the clay component of a composite liner or
1996. Landfills designed in substantial conformance with thesgclay liner shall be at least 10 feet.

designcriteriaare presumed to be capable of meeting the perfor The sl fthe li rf he leach llecti
mancestandards of s. NB04.04(4)(d) regarding groundwateqinég)shafbseogte@a;t%c,l/?'er surface toward the leachate collection

qua;ty.f h d desian fiifs h . . (e) The minimum thickness of the clay component of a-com
(2) If the propose he5|gn|_ S ror:n"t € re_((qurements_ IN SS.hositeliner at all locations shabie at least 4 feet. The minimum
NR 504.06 to 504.09, the applicant shall provide supporting jusfhickness of a clay liner at all locations shall be at least 5 feet.

fication for any diferences, (f) The clay component of@mposite liner or a clay liner shall
(3) Thedesign capacity of all proposed landfills, exceptiang, onstructe)(; in th% following mpanner' y

fills that are exempted in s. 289.28 (2), Stats., shall be determinedp1 All clav | in the I hall b ' tructed in lift heiaht

suchthat the projected operating life of the landfill is not less than -+ A\ €1y 1ayers in the finér shall be constructed in it heignts

10years nor more than 15 years. Expansions of existimdfills no greater than 6 inches after compaction using footed compac

" . > " : o i i t having feet at least as long as the loose lift height.
arenot subjecto the 10—year minimum design capacity require'on éauipmen : : .
ment.Waste approvetbr use in construction of landfill compo AS Needed, clay shall be disked or otherwise mechanipedty

nents is not considered part of the design capacity cessedrior tocompaction to break up clods and allow for mois
History: Cr. RegisterJanuary1988, No. 385, &/2-6-887. and rect Register ture content adjustment. Clod size shall be no greater than 4

June,1996, No. 486, &f7-1-96. inches. All compaction equipment utilized shall have a minimum
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staticweight of 30,000 pounds. Lighter equipment may be usedyondthe proposed edge of waste at a phase junction shall be
in small areas where it is not possible to use full size equipmemtotectedrom trafic and weather
Alternative procedures or equipment may be proposed for (g) Winkles in the geomembrane component whichhagker
approvalby the department. thanthey are wide, shall be smoothectat out and repaired prior

2. Asuficient number of passes of the compaction equipmetat covering with soil. Guidance to machine operators placing soil
shallbe made over each lift of clay to ensure complete remolding the geomembrane componshiall be provided by the use of
of the clay anobserver with an unobstructed view of the advancing lift of soil.

3. All clay shall be compacted to 90% modified or 95 (h) The minimum thickness of soil which must be present over
dard Proctor density at a moisture content at R¥swet of opti  the geomembrane component before vehiculafitraiay occur
mum if using the modified Proctanethod and wet of optimum shall be one foot for vehicles with ground pressure less than 5
if using the standard Proctor method, based on the characterigtisndsper square inch and 2 feet for all other tracked vehicles and
of the appropriate Proctor curve for the clay being placed. As clgtation tire equipped vehicles. riicks andbther wheeled haul
placemenfproceeds, theninimum density and moisture contenting equipmenthall be confined to corridors or locations with a
targetsshall be adjusted as necessafhe department recem soil thickness of 3 or more feet ovéire geomembrane compo
mendsuse of an alternateethod of determining adequate densitypent.
andmoisture content based on a line of optimums methimiv- (i) Inorder to lessen desiccatiofieets, the base of the landfill
ever,this method may ndie used unless it has been previouslgnd the lower 10 vertical feet of the sideslope shall be covered
detailedin a landfill's plan of operation or a proposed plan medifiwith a drainageblanket within 30 days after completing quality
cationand approved in writing by tteepartment. At a minimum, control and quality assurance testing of the installation. The
anysuch proposal shall address how the line of optimums woutshmainingsideslope shall be covered with either drainage mate
be defined, as well as how the minimum dnyit weight needed rial or a geotextile to prevent damage to the geomembrane.
to ensure adequate shegrength of the clay soils proposed would (j) To prevent movement and folding of wrinkles, placement
be determined. of soil over themembrane shall be performed during cooler-tem

(9) The slope of the interior sidewalls of a landfill may noperatureperiods to the extent possible using methods of place
exceed3 horizontal to one vertical nor be less than 5 horizontal ieentwhich minimize wrinkling.
onevertical. (k) Anchor trenches shall be designed and constractachd

(h) The clay component of a liner in adjacphiises shall be the perimeter of the landfill to secure the permanent edges of the
keyed together to form a continuouday seal. This shall be geomembraneThe geomembrane shall be seamed completely to
accomplishedy excavating steps along the edge of the existinige ends of all panels to minimize the potentibiear propagation
lined phase and overlapping them with the lifts of clay beinglongthe seam.
placedfor the liner of the new phase. A minimum of 4 steps shall (4) zone-or-saturaTIONLANDFILLS.  All landfills proposed
beincluded, with the total width of the spliced area measuwingyith base grades beneath the groundwater tablersketithe fol
minimum of 15 feet. lowing requirements:

(3) composiTE-LINEDLANDFILLS. All landfills designed with  (a) The landfill shall be located in a fine—grained soil environ
a composite liner shalineet the following additional require ment.
mentsfor the geomembrane component of the liner: Note: Fine-grained soil environment is defined in s. NR 500.03(86).

(a) All geomembranes shall be fabricated from resins specifi (b) Thelandfill shall meet the requirements in sub. (2)(a), (d),
cally formulated for waste containment purposes. Nominal ge@), (f), (9) and (h), andf the landfill will accept municipal solid
membranehickness shall be 60 mils or greater with no thicknesgaste,sub. (3).
measurementdalling below the minimum industry accepted (c) An analysis shall be performed of théeef which groune
manufacturingolerances. waterflow may have on uplift of the liner and the short and long-

(b) Additional protection shall be provided for the geomenterm stability of thegeomembrane component of the composite
branecomponent of the composite liner along areas subjectlioer. The analysis shall evaluate théeetf of an underdrain or
traffic or other concentrated activity during construction or eperatherdewatering system.
tion. This shall include sumps, sideslope risers and eatnps. (d) Borings, backhoe pits or other means of exposirgoils

(c) For slopes in excess b0%, geomembrane panels shall behall be performed on a 100-foot grid to a minimum depth of 5
installedsuch that all seams rgerpendicular to the contour linesfeet below the gradient control layef part of the design, ca
of the slope to the extent possible. minimum depth of 5 feet below the subbase grades of the liner

(d) Prior to geomembrane placement, the clay surface shallJk deétected granular or silty soils within this 5 foot depth shall be
rolled and graded so it is free of irregularities, protrusions, loo&gMovedand replaced with compacted, fine-grained soils.
soil and abrupt changes in grade. The surface shall also be free db) LEACHATE COLLECTION sysTEMs. All leachate collection
stonesgrade stakes and construction debris which may be damagstemsshall incorporate the following design features:
ing to the geomembrane and shall contain no areas excessivelya) A leachate collection system shall be included in each hori
softenedoy highwater content. The clay surface shall béisuf zontalphase of the landfill. This system shalldesigned to route
ciently dry and dense such that the construction equipment useslchateo the perimeter of the landfill in the most direct manner
to place the geomembrane panels do not rut the clay surface. pdlsibleand limit the average leachate head level on the liner to
depressionsind lage cracks shall be filled in with tamped clay one foot or less. The piping layout shall be such teathate

(e) Geomembrane panels made of polyethylene resins shalflpg/s no more tharl30 feet across the ba_SE_ of the liner before
welded by double-tracked, fusion welding machines for all line@ncounteringa perforated leachate collectipipe. The depart
seams. Corners, butt seams and long repairs shall be fusiBtentwill consider greater flow distances for well desigeedr
weldedwhere possible. Extrusion or fusion welding shall be us@@sitelandfills.
for all other repairs, detail work and patches. Department (b) The minimum slope on all leachate collection pipes at the
approval shall be obtained prior to use of any other weldinlgaseof the landfill shall be a constant 0.5%. The departmemt
methodfor either panel seaming, repairs or constructicthetdiils. ommendsghat greater pipe slopes be utilized whenever possible.

(f) The geomembrane component afanposite liner con (c) The minimum diameter of all leachate collectiotransfer
structedin phases adjacent to each other shall be wetggether pipesshall be 6 inches. Schedule 80 Ppifie or an approved sub
to form a continuous membrarseirface. The liner extending stituteshall be used.
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(d) Leachatecollection trenches for clay liners shall becanbe controlled. The valves shall be compatible with the leach
designedas rectangular trenches. Leachate collection trefichesateand be capable of being operated from the ground surface.
compositeliners shall be designed as vee-trenches, with a mini (L) All leachate transfer lines located outside of the composite
mumdepth of 18 inches and with sideslopes no stekaei3 hor lined or clay lined area shall be designed to assure groundwater
izontalto one vertical. The clay componearfivee—trenches shall protection through the use of double-cased pipeby using
be smooth-drum rolled such that the clay in the trenches is smogHbtherapproved secondary containment methédl. leachate
prior to placement of the membrane. A geotextile shall be usggnsferline piping shall be pressure tested prior to use. Unless
to line the base and sidewalls of all leachate collection trencheerwiseapproved by the department, the upslope end of the sec
andshall be placed directly over the geomembrane componenb@iiarypipe shall be sealed and ttiewnslope end shall be open
acomposite linepr the clay component of a clay linéfhe gee  to allow any collected liquid to flow into the manhole.
textile shall have a minimum weight of 12 ozfydndmay notbe  (m) All leachate transfer lines, manholes, lift stationsather
overlappecbver the top of the trench. structureswhich transfer or storeachate outside the limits of

(e) The bedding material utilized in backfilling the leachataste shall be designed as shallow as practical and located far
collectionpipe trenches shall have a uniformity dioént of less enoughfrom thelimits of filling so that excavations associated
than4, a maximum particle diameter df2linches, a maximum with repair of these devices would not infringe on kedfill
of 5% of the material which passes the number 4 sieve and consistersystem or sidewall linerEach of these devices shall be<con
of rounded to subangular gravel. A minimum depth of 4 inches sifuctedabove the seasorfaigh groundwater table unless it is not
gravelshall be placed in the trenches prior to installation of thechnicallyfeasible to do so and the design meets the requirements
leachatepipes. The backfill shall also be placed such that a& mirif par (L).
mum of 6 inches ofmaterial exists above the top of the pipe and () |eachate collection tanks and manholes shall be designed
within the trenches. An additional 6 inches of material shall R@ih a secondary containment system to prevent the digeioér
moundedabove the trench. In cases where the particle size of fBgchateto ground and surfaseaters in the event of a leak or spill.
drainageblanket is significantljless than the collection trench\jeansshall be provided to monitor the tank and manholes within

bedding,a properly designed graded soil filter or geotextile shalhe secondary containment system unless other means for leak
be utilized to minimize the migration of the drainage blankejetectionare approved by the department.

materialinto the collection trenches. Limestone and dolomite may (0) All leachatecollection tanks shall be designed to contain

notbe used in the leachate collection system unless no other syt 5lume of leachate whicls generated by the landfill over a
ablematerlal. '_S reasonably available. . o 4 day period and to withstand the soil and liquid Iads will be

(f) The sizing of sand, gravel, geotextiles and jipenings encounterediuring installation and use. The installationtioé
shall be analyzed for control of piping of soil materials. Theanks shall follow the recommendations of the consultant and
gradationof sand and gravel, the apparent opesing of geotex manufacturer.
tiles, and the pipe opening sizes shall be selected to achieve g,) peasures shall bproposed to prevent accidental-dis
stableand self-filtering structurander all conditions of Ieacha’[echargesat the leachate loadout station from entering groundwater
flow. o or surface waterUnless an alternate method is approvedhisy

(9) All leachate collection lines shall have cleanaotess departmenttheleachate loading station shall be paved with a con

points installed orboth ends of each line and may not exceegleteor asphalt pad and sloped to a catch basin to direct all spills
1,200feet from the end of one cleanout to the toe of the opposfigckinto the leachate holding tank.

slope. _ _ _ (g) All manholes and enclosed structures for leachate and gas
(h) Leachate lines, manholes and other engineering structuggirol systems shall be designed to allow for proper veratird

may not penetrate the liner in the vertical direction. For clay linettcesscontrol. For landfills designed with active gas recovery

landfills, leachate transfer lines may penetrate the iimthe hori  systemsthese devices shall be designed to minimize air intrusion

zontaldirection only The number of liner penetrations shall bento the landfill.

keptto a minimum. Composite lined landfills shall be designed (y) Al control systems such as pumps, valves and meters shall

without anyperforations in the liner and in accordance with page designed to be operated from the ground surface.

)- . . ) (s) All leachate and groundwater collection systems shall be
(i) Any leachate lin¢hat penetrates a clay liner shall have a designedo accurately monitor the volume of liquid removed by
foot by 4 foot anti-seep collar placed around it. A minimum ghe system.
5 feet of compacted clayas measured from the pipe, shall be )" A minimum one foot thick granular drainage blanket shall

placedaround the collar in all directions. _ be placed on top of the geomembrane component of a composite
() All composite lined landfills shall be designed and-coniner and on top of the clay component of a clay lirfésr compos

structedwith sumps and sideslope risers as part of their leachatelined landfills, if the drainage blanket contains gravel greater

removalsystem rather than utilizing systemkich penetrate the than1/4 inch, then a nonwoven geotextile shall be installed below

compositdiner sidewall. The leachate removal system shall meghe drainage blanket. The geotexsileall have a minimum weight

the following requirements: of 12 oz/y??. The granular drainage blanket shall contain no more

1. Thevolume of the sump and the capacity of the pump shétlan 5% material by weight which passes the number 200 sieve,
be sized so thaaccumulation of leachate outside the sump doésvea uniformity codicient of less than 4 for gravel soils and less
not occur based on an assumed annual leachate collection ratéafi 6 for sandy soils, and a hydraulic conductivity which is
6 inches. The volume of the sump shall take into account tyeeaterthan or equal to 1xT8 cm/sec at the anticipated field den
potentialbuildup of solids over time. sity.

2. The base of the leachate collection sumps shall be protectedu) All major horizontal clay lined phases above the saturated
by the use of a thick polyethylene plateotiher means acceptablezoneshall be designed with a collection basin lysimeter to monitor
to the department which is placed prior to thstallation of the the unsaturated zone except for composite lined landfills.
sideslopeiser and backfill. History: Cr. RegisterJanuary1988, No. 385, & 2-6-88. and rec Register

3. The leachate diSCl‘g}I pipes betweeihe sideslope risers June, 1996, No. 486, &7-1-96;am. (5) (e) and (tRegisterAugust, 1997, No. 500.
andcollectiontank shall be equipped with valves to prevent back NR 504.07 Minimum design and construction crite -

flow into the waste disposal area. ria for final cover systems. (1) GENERAL. (a) All final cover
(k) All leachate lines transporting leachate out of the landfilystemsshall be designed to minimize leachate generatidimby
by gravity shall be constructed with valves so the flow of leachdtang the amount of percolation through tbap system, reduce
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landfill maintenance by stabilizing the final surface througshallalsoinclude a drainage layer to allow for the drainage ef liq
design of compatible slopes and establishment of vegetatiamd infiltrating through the cap. Soils available on or neaptbe
accountfor differential settlement and other stresses on the cawsedandfill property may be proposed for the rooting zone por
ping layer minimize the climatic éécts of freeze—-thaw and des tion of this layer This layer may not be densely compacted.
iccationon theclay capping layer of the final cover system, and (a) For all landfills, a drainage layer shall be designed immedi
provideremoval of leachate and venting of gas from tHase  ately above the capping layeThedrainage layer shall consist of
fills which accept wastes with a high moistaositent or which  a minimum of one foot of sand with a minimum hydraulic corduc
readily biodegrade. tivity of 1x10°3 cm/sec or a geosynthetic drain layer of equivalent
(b) All new landfills andexpansions of existing landfills shall or greater transmissivity
be designed witha final cover system meeting the requirements (b) A perimeter drain pipe shall be placed at the low end of all
in subs. (2) to (9) unless it is establistedhe satisfaction of the final cover sideslopesThe drain pipe shall be surrounded by a
departmenthat portions of the finatover system are not neededminimum of 6 inches of gravel or sand with a minimum hydraulic
basedonthe proposed waste types and the proposed design. Ebaductivityof 1x102 cm/sec. The drain pipe shall be sloped to
geomembraneomponent in sub. (5) does ragiply to landfills aseries of outlets at spacings no further than every 200 feet. Mod
designedexclusively for the disposal of high volume industriakling may be submitted to the department which supports the pro
waste, or to other landfills which are natesigned to accept posalof a diferent spacing.

municipalsolid waste unless the landfill is composite lined. (7) TopsoiL. A minimum of 6 inches of topsoil shall be
() Any phases of an existing landfill which have beedesignedver the cover layer to support the propogegetation.
designedand constructed with@mposite liner shall be designedrertilizerand lime shall be added in accordance with section 630,
and constructed with a final cover system meeting the requird/isconsindepartment of transportation standard specifications
mentsin subs. (2) to (9), except that the requirement for the gdor road and bridge construction or other approprsgecifica
membranelayer in sub. (5) does not apply to composite linetionsin order to establish a thick vegetative growth.
phasesof existing landfills which have completed final cover (8) ReveceTaTion. The seed type and amount of fertilizer
placemenby July 1, 1996. appliedshall be proposedepending on the type and quality of
(d) Landfills which accept papermill sludges or other indugopsoiland compatibility with both native vegetation andfthal
trial solid wastes with high water contents and low strength mege.Unless otherwise approved by the departrirentiting, seed
propose alternate final cover systems if the strength of the wagtigturesand application rates shall bedocordance with section
masswill not allow for the construction of the cover system630, Wisconsin department of transportation standard specifica
requiredin this section. tionsfor road and bridge construction. Application rates for fertil

(2) GRADING LAYER. A minimum 6 inch thick grading layer 'Zﬁr f‘n‘g mmdf]v?sha” alio b? Sp?gfgIEd-t ion standard soecificat
shallbe designed over the finalaste elevation of landfills pro 1044 and bridge construction can be obtaned from the department of natural
posingto accept municipadolid waste to attain the required slopgesourcespureau of waste management, 101 8b#tér Street, Madison, i¥onsin,
andprovide for a stable base for subsequent systamponents. 53707. Copies are also available for inspection at thieasf of the revisor of statutes

; ; ; ; andthe secretary of state.

Daily and intermediate cover may be used for this purpose. i .
(9) FINAL use. The proposed final use shall be compatible
(3) SUPPORTLAYER FOR LOW-STRENGTHWASTES. A support

layer shall be designed for stabilization, reinforcement an ith the final cover system. The following activities are prehib

removalof leachate and gas o final waste elevations for edat solid waste disposal landfills which are no longer in epera
9 tion unless specifically approved by the department in writing.

landfills which accept industrial solid wastes with high water con ) :

tentsand low strength. (a) Use of_the waste disposal area for agrlcu_ltu_ral purposes.
(4) CLAY CAPPINGLAYER. A minimum 2 foot thick clay cap (b) Establlshment or construction of any buildings aver

shallbe designetb provide a low hydraulic conductivity barrierwaSted'Sposal area. . .

to percolation. Clay used for this layer shall meet the specifica H(_Ct) Echagatl_otn ?f the Ig;%' EOV?’GSVS();;“;YggaSte(l?}a;e(gfgi

tionsin s. NR 504.06(2)(a). The clay capping layer shall be cog '15 ory: . r. 569165 er anbuary 1988, ?? 385, £120-6-8 -am. (1) (a), o). @)

structedaccording to s. NR 504.06(2)(f). to'b(e)(g)t’o((s);') %%a(a%q%‘a)n}%’.‘), (r%c,r((9)) '(i(nt)r'JZ)F ()a)(a ()b)(,) F(zcé'g{ftﬂ%r?iég)e,or\n%.)
(5) GEOMEMBRANE LAYER. A geomembrandayer shall be 486.ef 7-1-96.

designedo provide a low hydraulic conductivity barrier to per NR 504.08 Minimum design and construction crite -

colation. The design and construction of the geomembrane co for landfill gas extraction systems (1) GeneraL. All
,F\)l%?ggt‘loé éhg final cover Zyﬁerp ﬁhal.l meet the requirements qg%‘dfills accepting wastes with the potential to generatesigals
06( )(C), to (j) and the fo owmg. . bedesigned t@revent the migration of explosive gases generated
(a) The nominal geomembrane thickness shall be 40 mils g the waste fill.
greaterwith no thickness measuremeffdling below industry () Active GasEXTRACTION AND TREATMENT. In order tceffi-
acceptednanufacturing tolerances. o ciently collect and combust hazardous air contaminants, all land
(b) The geomembrane shall be installed in direct contact wiilis which accept municipal solid wastball be designed with an
the clay capping layer active gas recoverysystem. All gas recovery systems shall
(c) Penetrations of the geomembrane, such as gas extractimtudethe following design featureanless otherwise approved
wells, shall be fitted with prefabricated collars of pipe and menty the department:
braneor plate and welded at the same angles which the penetra(a) Vertical gas extraction wells shall be proposed throughout
tions make with the final cover slope. Methods of fixing memhe entire landfill with a maximum radiusf influence of 150 feet
braneboots to vertical pipes extending above the geomembraserwell and lesser radii proposed for wells located near the perim
shallallow for differentialsettlement of the waste with respect t@terof the landfill. The radii of influence of adjacent wells shall
the piping without damage to the membrane seal. overlap. Alternate well spacings may be proposed if site specific
(6) DRAINAGE AND ROOTINGZONELAYER. A minimum 2.5 foot datais obtained through performance of pump tests.
thick drainage and rooting zone layer shaldesigned above the  (b) All vertical gas extraction wellshall extend to 10 feet
geomembrandayeror clay capping layerThis layer shall include abovethe leachate collection system and shall be placed in 36 inch
arooting zone to provide additional rooting depth for vegetatiatiameterboreholes. An exemption may be proposed to allow for
andto protect the geomembrane layer or the clay capping laygacemenbf gas extraction wells closer to the leactwatéection
from freeze—-thaw damage and other environmeeffacts. It system.
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(c) The pipe in the borehole shall @eninimum 6 inch diame 4. Runof shall be diverted away from disturbed areasl
ter, Schedule 80 polyvinylchloride or an approved alternate. activefill areas.
(d) The lower 2/3 to 3/4 of the pipe in the borehole shall be 5. Runof velocities shall be minimized.

slottedor perforated pipe. 6. Drainageways and outlets shall be prepared to handie
(e) The backfill around the slotteat perforated pipe in the centratedor increased runbf

boreholeshall be one to 1/2 inch washed stone. The tofedi0 7. Sediment shall be trapped on site.

of the borehole shall be sealed. 8. Runof control structures shall be inspected and main
(f) Each gas extraction wehall have a flow control valve andtained.

samplingaccess port. (c) The design calculations requiredgars. (d), (e) and (f)
(9) The gas header system shall be looped to allow alternatéfall each be performed for the period in the landfitievelop

flow paths for the gas. mentwherethe combination of surface conditions and contribut
(h) The minimum slope on the headqepe shall be 2% for ing acreage would result in the greatest rimofume.

pipesover the waste mass. (d) All temporary and permanent storm water drainage

(i) Polyethylene pipe shall be used for header and |miped. ditches, swales, conveyance channels, channel linings, outlet
() The sizing of the bloweheader and laterals shall ensur@rotection.culverts and other storm water control structures han

thata minimum vacuum of 10 inches water column is available §ing flow onto or of the landfill shall be designed to accommo
the header adjacent to those wells located furthest from tHate peak flow rates from a 25 yeizme of concentration storm

(k) A drip leg or equivalent shall be installed immediately (€) Temporary and permanent sediment control measures shall
beforethe blower to separat®ndensate from gas while preserv edesigned to settle 0.015 mm size particles for all storms up to

ing the suction at the wells while undeaximum operating vac andincluding the 25 yea6—hour storm. The surface area for-sed
uum. imentbasins shall be calculateding the rainfall intensity over

the 25 year6-hour storm event for the landfill. Principal spill

; o : d outlet protection for sediment basins shall be designed
locatedoutside of the limits of waste shhk designed to be fully ways,an - ;
encasedn at least 2 feet of claglouble—cased pipe or by usingto pass a 25 yeaime of concentration storm event. Egncy

anotherapproved secondary containment method except fer Siglllwaysfor sedimentation basins shall be designed to pass a 100

. . : P " ar,time of concentration storm everithe design of the dewa
:ﬁ;n;‘;‘;:hhewsu;{flﬁai”g;ggsr gvrggbr;hhmndflll where the bulk of teringstructures for sediment basins shall be selected such that the

. . basin is dewatered in riessthan 3 days. An analysis shall be-per
(m) The system shall be designed to have the ability to coll§gimedto document compliance with this requirement.

andtreat all condensate, measure volumes and collect samples.(f) Storm wateshall be diverted away from the active fill area

(n) Aflare shall be designed to meet the requirements of ft.the |andfill andany borrow areas to a sedimentation control
NR 445. structure.

_ (3) GASMONITORING WELLS. A minimum of one gas monitor () Containment berms placed around active fill areas lskall
ing well shall be located on each side of the landfill. Wedls gesignedo controland collect the liquid volume resulting from
shallbe constructed according to s. NR 507.1 the 25 yeay 24-hour storm event. The desigmall consider the

(4) PassIVEGASEXTRACTION SYSTEMS. Landfills which accept volume of liquid generated from active fill areas which shall
only industrial waste or other nonmunicipal solidste with the includeareas with exposed solid waste or angiB waste cov
potentialto generate gas and which do not utilize an active gagedby daily cover Stormwater in contact with active fill areas
extractionsystem shall be designedth a system which allows shallbe handled and treated as leachate in accordance with ch. NR
gasventing from the entire landfill surfacén analysis shall be 506.

performedto determine the spacing neederiween gas venting (1) Storm watedrainage ditches, structures and sedimentation
trenchedor an efective system and also to ensure #fatNR 445 asinsshalldischage along existing drainage patterns capable of
limits for hazardous air contaminants wibit be exceeded. The gcceptingthe anticipated flow volume. An analysis shall be per
system shall be designed with a continuous layer below the cgftmedto determine the amount and velocity of rdmafor to

ping layer which allows surficial venting from the waste fisak  |anfill development ando document compliance with this
face. This layer may be part of the support layer required in s. NBqyirement.

504.07(3). This layer shall consist of a minimum of one foot of (i) Storm water diversion and construction at a landfill shall be

granularsoil with a minimum hydraulic conductivity of 1x1® designedo minimize impacts on adjacent propegych as ero
cm/secand a series of flexible, perforated pipes connected t%i%n sedimentation and flooding

seriesof outlets.

(L) All condensate transfer piping agas transfer piping

History: Cr. RegisterMay, 1992, No437, ef. 6-1-92, rand rect RegisterJune, @) _DeSign of aII.storm wate_r management features shal com
1996,No. 486, ef 7-1-96. ply with other applicable requirements of the department. Such
requirementsnclude, but are not limited to, ch. NR 103, and per
NR 504.(_)9 Storm water management and miS(_:eIIa - mitsrequired by ch. 30, Stats.
neous design and construction criteria for landfills. (2) MisceLLaneous. All landfills shall be designed to meet

(1) STORM WATER MANAGEMENT. (a) Storm waterdrainage  the following requirements:
ditches, structures and sedimentation basins shaldésgned (a) A method of controlling any dust or windblown delsfil
suchthat the construction of these items shall occur during the ijg jnciuded in the landfill design. The factors which willdze
tial stage of construction toontrol rainfall rundf and limit  gjgeredhy thedepartment when evaluating alternative provisions
entrainedsediment from reaching surface water bodies. ¢4 controlling dust and windblown debris includes thenote
(b) All landfills shall incorporate the following concepts in theyessof the landfill, natural screening, windbreaks and waste
designof both temporary and permanent erosion and sedimgjjbes.
controlmeasures: _ ~_ (b) Access to the landfill shall be restricted throtiyhuse of
) 1. Grading and construction shall be scheduled to mlnlmlfﬁ]cing, natural barriers or other methods approveditng by
soil exposure. the department.
2. Existing vegetation shall be retained whenever feasible. (c) All access roads for the landfill, including those leading to
3. Disturbed areas shall be vegetated and mulched. the active area, shall be designed for all weather operation.
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(d) All access roads which are used by over the highway (2) DesiGNcAPACITY. Design capacity shall be accordance
vehiclesshall be designed with a maximum grade no greater thaith s. NR 504.05(3).
10%. The intersection of the landfill access road with an existing (3) Desicn criTERIA. An applicant seeking approval of an

highwayshall be designed to provide ficient sight distance and ajternativedesign under this section shall demonstrate in the feasi
minimuminterference with trdic on the highway bility report required in ch. NR 512 that tiléernative design ade

(e) Unlessotherwise approved by the department, all borroguatelyprotects public health, welfare and the environnaert
areas shall be abandoned in accordance with section 208:3, \Weetsor exceeds the location and performance standards of s. NR
consin departmenbf transportation standard specifications fo604.04.The applicant may include the following types of infor
road and bridge constructioRre—existing commercial borrow mationas a part of such a demonstration:

sourcesare exempt from this requirement. (@) Landfill characteristics including regional and specific

Note: Copies of Visconsin department éfansportation standard specifications; i
for road and bridge construction can be obtained from the department of natlljpgf:l)ématlon on landuse, geologynydrology hydmgeomgy and

resourceshureau of waste management, 101 8bgter Street, Madison,i¥¢onsin
53707. Copies are also available for inspection at fieesfof the revisor aoftatutes (b) Waste characteristics including quantity and physical
andthe secretary of state. . .

.chemicalanalyses of the waste and its leachate.

(f) A minimum separation distance of 100 feet shall be main . . .
tainedbetween the limits of filing and adjacemoperty line. A . (€) An analysis of any design to control geologic or hydregeo
p[@[glc conditions of the site.

minimum distance of 50 feet shall be maintained between ary k )
manentberms or excavatiorassociated with the landfill, exclud ~ (d) Field demonstration data.

ing storm water diversion structures and the adjapeoperty (e) Design and performance data for other similarly designed
line. and constructed landfills.

(9) The landfill shall be designed so that final grades in each (f) Accepted scientific or engineering analyses or fldlies,
phaseare reached as soonmsssible, and the open area used fdfeld plots, research, manufactusedata or demonstrations.

refusefilling is minimized. (4) ApPROVAL CRITERIA. The department shall approve the
(h) The final slopes of all landfills shall be equal to or greateiternativedesign proposed by the applicant if thepartment
than5%, but may not exceed 4 horizontal to one vertical. Landieterminego a reasonable degree of certaitigt the alternative
fills primarily designed for the acceptance of papermilaste  designadequately protects public health, welfare and the environ
watertreatment plant sludge shall have final slopes no greater thaent and meets or exceeds the location and performance stan
6 horizontal to one vertical. dardsof s. NR 504.04.
(i) A minimum of 2 leachate head wells shall be proposed forHistory: Cr, RegisterJune, 1996, No. 486,fe7-1-96.
each major horizontal phase of thiandfill unless otherwise

approvedby the department. - NR504.11  Minimum design and construction  crite -
() All landfills which accept municipal solid waste shall béia for landfills accepting  residue produced by burning
suppliedwith a weight scale. municipal solid waste. (1) AppLicABILITY. This section

K) All landfills shall be desianed with properly protected e|applies_to_ landfills designed for residue produced by the burning
ma(ngntbenchmarks for horizogntal and \E)ert?calyc%ntﬁlevap of municipal solid waste as approved by the department. This sec

tionsshall be tied to USGS datum and horizontal control shall H’gn applies to all new and existing landfills.

referencedo the property boundary (2) LANDFILL DESIGN CRITERIA FOR RESIDUE PRODUCED BY
History: Cr, RegisterJune, 1996, No. 486,fe7-1-96 am. (1) (e), Register BURNING MUNICIPAL SOLID WASTE. (&) All landfills thataccept
September,1998, No. 513, eff. 10-1-98. municipalsolid waste combustor residue that tests below the lim
its specified in s. NR 502.13(6)(g) shall be designed as composite
NR 504.10 Alternative design criteria for landfills lined monofill cells according to the following criteria:
accepting high volume industrial wastes. ~ This section 1. The composite liner shall consist of a minimum 60 mit geo

appliesto landfills designegrincipally for high volume industrial mempraneoverlying a minimum thicknessf 4 feet of compacted
waste, wood residue and minor amounts of other wastes &Ry meeting the specifications of s. NR 504.06.

approvedby the department. This section applies to all new-land

fills and tothe expansion of existing landfills for which the plarlheleachate from the residue monofill ogdin be sam
: pled and ol
of operation was approved after February 1, 1988. lectedseparately from non-residue disposal areas.

(1) GENERAL. (a) An applicant may design a high volume 3. The department may approve alternate designs such as

industrialwaste landfill to meet the standards contained in ss. A e o . - ;
504.05t0 504.09 or may propose an alternative design in aeco%%ﬁblehners if it finds that the design provides equivalent protec

ancewith the provisions of this section. . . .
(b) All landfills that accept municipal solid waste combustor

(b) If the applicant does not complete construction of the ﬁr%siduethat exceeds the limits specified i
\ iy pecified in s. NR 502.13(6)(q)
major phase of the landill within 2 years from the dali¢he plan shall be designed as a double composite lined monofill cell

of operation approval, the applicant shall reapply todkeart ccordingto the following criteria. The department may approve

mentfor approval to construct the landfill. This application do€e . PR - . ;
not constitﬂ?e a feasibility report as defined in s. 258.24 Stats %etrna:_tede&gns if it finds that the design provides equivalent
' ' ection.

departmentmay require additional conditions of approwaid o L
requireredesign of the landfill in accordance with state—of-the— 1. The double composite liner shall be desigwétl 2 sepa
artdesign criteria. ratecomposite liners with each liner consisting of a mininfim

(c) An owner or operatanf a landfill which is designed pri mil geomembrane overlying a minimum thickness of 4 feet of

marily for disposal of high volume industrial wastay accept up compactedlay megtlng the specifications of s. NR 504.06.

to 10% by We|ght of municipal waste such as packaging which js 2. The Com_po_SIte liners Sha" be Separated by a leachate detec
generatedn conjunction with the manufacturing process, and n§en layer consisting of a minimurane foot layer of granular

be subject to the design requirements of s. NR 504.05(1). Hou§eaterial.

hold and plant waste not generated as a direct result of the 3. Separate leachate collection systems shall be designed
manufacturingorocess suchs ofice and cafeteria waste, may notaboveand between the composite liners. The leachate collection
be disposed of in a landfill which does not meet the requirememstgstemshall be designesiuch that the leachate from the leachate
of s. NR 504.05(1). detectionlayer carbe sampled and collected separately from the

2. The leachate collection system shaldiesigned such that
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upperleachate collection system and frélhhe non-residue dis
posalareas.

(c) All landfills which accept municipal solid waste combustor
residueshall be approved by the department in accordance with
s. NR 514.07(5) prior to accepting each specific residue waste

stream.
History: Cr., RegisterJune, 1996, No. 486,fe7-1-96.
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