Removedby Register July 2006 No. 60For current adm. code séwtp://docs.legis.wisconsin.gov/code/admin_code

55 DEPARTMENT OF NATURAL RESOURCES NR 504.04

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

NR 504.01 Purpose. NR 504.08 Minimum design and constructiamiteria 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 504.095 Design criteria for landfills that recirculate leachate.

NR 504.06 Minimum design and construction criteria for landfill liners andNR 504.10  Alternativedesign criteria for landfills accepting high volume indus
leachatecollection systems. trial wastes.

NR 504.07  Minimum design and construction criteria for final cover systems.NR 504.1.  Minimum design and constructiamiteria for landfills accepting res

NR 504.075 Soil borrow sources. idue produced by burning municipal solid waste.

Note: Corrections made under s. 13.93 (2m) (b) 7., Registegust, 1997, No.  analysisof alternatives to alternatives within the boundaries of the
500. propertywhere the existing landfill is located and on property
immediatelyadjacent to the existing landfill. Exemptions from

ensurethatefiicient, nuisance—free and environmentally acceptgomPhiance with subs. (3) (c) and (4) (c) may not be granted.
xemptionsfrom compliance with sub. (4) (d) may geanted

ble solid waste management procedures are pradtidbd state . :
andto provide information on locational criteria, performanc@Y according to the procedures set forth in chs. NR 507 and 140.
emptionsfrom compliance with sul§3) (f) will be based on an

standardsnd the minimum design and construction requireme luationof the inf ; A
for landfills. This chapter is adopted under ch. ZBts., and s. €valuationof the information containei par (b). Howeverno

NR 504.01 Purpose. The purpose of this chapter ishelp

227.11 Stats exemptionsrom sub. (3) (f) may be granted unless information
History: Cr. RegisterJanuary1988, No. 385¢f. 2-6-88: am., Registedune, O the well location, current and immediate past well owners, well
1996, No. 486, &f 7-1-96 driller, well log and construction detailje general hydrogeo

logic settingand a completed s. NR 812.43 variance request is
NR 504.02 Applicability. (1) Except as otherwispro-  submittedto the department. Exemptions from sub. (3) (f) shall be
vided, this chapter governs all landfillss defined in s. 289.01 requestedy the applicanand re—evaluated for each subsequent
(20), Stats., except landspreading facilities regulated under expansiorproposal. Exemptions from sub. (3) (i) may be granted
NR 518, small demolition waste landfills regulated undeNfR. only if the applicantdemonstrates that engineering measures have
503, hazardousvaste facilities as defined in s. 291.01 (8), Statsseenincorporated into the landfid’ design to ensure that the
andregulated under chs. N&%0 to 679 and metallic mining wasteintegrity of the structural components of the landfill will not be
facilities regulated under ch. NR 182. disrupted.
(2) This chapter doermot apply to the design, construction or Note: Contact the groundwater expert or water supply specialist in the local DNR

operationof industrial wastewater facilities sewerage systen‘?gice to obtain a lisbf the current requirements for a completed s. NR 812.43 vari
! erequest. & determine who is the appropriate contact in a particular part of the

. . . C
andwaterwork_s treating “qU|d wastes approved Unde_r_s_- 28J-@Ea:teeither call (608) 266—0821 er-mail the Drinking \&fter and Groundwater pro
Stats.,or permitted under ch. 283, Stats., nor to facilities us@eémat DG.Mail@dnistate.wi.us.
solely for the disposal of liquid municipal or industrial wastes (b) Additional factors which may be considered bydbpart
which have been approved under281.41, Stats., or permittedmentin determining whether or not to grant exemptions under this
un(_jerch. 283, Stats., excetmr facilities used for the dlSpOS&l Ofsectionindude waste typesl characteristics and quantiﬁ'ﬂs;
solid waste. _ _ o ~geologyand hydrogeology of the landfilthe proposed landfill
Note: Owners or operators proposing to site a beaxpand an existing municipal designand operation; the availabilityf other environmentally
solid waste landfill within a 5 mile radius afy airport runway end used by turbojet _ . leal . L fth . l
or pistontype aircraft must notify the owner or operator of tHectéd airport and S_U'tab ealternatives; status of the s. \R2.43 variance applica
the federal aviation administrationAR). tion; compliance with other stasnd federal regulations and the
History: Cr. RegisterJanuary1988, No. 385, &f2-6-88 correction in (1) made health,safety and welfare dhe public. Requests for exemptions
B’Sggffgég"9,\?0(.2@6@&77”_%%%'aﬁgéif%yéégﬁgﬂgu;1531'9%"7‘; . §ggj§§§' and information needed to demonstrate circumstances that
9-1-97correction in (2) made under s. 13.93 (2m) (b) 7., Stats., Register March 2e@arrantexemptionshall be addressed by the applicant in the fea

No. 567;correction in (1) made under s. 13.93 (2m) (b) 7., Stats. sibility report.

NR 504.03 Definitions. The terms inthis chapter are _ (3) LOCATIONAL CRITERIA. No person may establish, eon
definedin s. NR 500.03. struct,operate, maintain or permit the use of property for a landfill
History: Cr. RegisterJanuary1988, No. 385, &f2-6-88. wherethe limits of filling are or would be within the following

areas:
NR 504.04 Landfill locational criteria and perfor - (a) Within 1,000 feebf any navigable lake, pond or flowage

mance standards. (1) GENERAL. As part of the feasibility not including landfill drainage or sedimentation control struc
reportrequired under ch. NR 512 an applicant shall demonstratges.

to the department that the proposed landfill will comply with all ; ; ;
of the locational criteria and performance standards o$#uton (b) \Mth_' n 300 feet O.f any navigable river or stream.
unlessan exemption is granted. (c) Within a floodplain. _

(2) ExempTioNs. (a) Exemptions from compliance with subs. _ (d) Within 1,000 feet of theearest edge of the right-of-way
3) @), (b), (d), (&), (), (9), (h), (i) an@) (b), () and () may be Of any state trunk highwainterstateor federal aid primary high
grantedby the department only upon demonstration by the -appfyay or the boundary of any public park or state natural area, unless
cantof circumstances which warrant an exemption. Complianéee landfill is screened by natural objects, plantings, fences or
with sub. (4) (a) shall be evaluated in accordance witistlre ~ Otherappropriate means so that it is not visible from the highway
dardsin ch. NR 103. For the purpose of determining whether thef@rkor natural area.
is a practicable alternative toproposed landfill expansion under (e) Within an area where the design or operation of the landfill
s.NR 103.08, the department may allow an applicant to limit itgould pose a significant bird hazard to aircraft.
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1. A landfill which is proposed to be located withifi,000 designcriteriaare presumed to be capable of meeting the perfor
feetof any airport runway end designed or planned to be desigmadncestandards of s. NR 504.04 (4) (d) regarding groundwater
andused by turbojet aircraft or within 5,000 feet of any airpoduality.

runwayend designed for and used only by piston type aircraft and(z) If the proposed design fiifs from the requirements in ss.

which is proposedo be used for the disposal of putrescible wasigr 504.06 to 504.09, the applicant shall provide supporting justi
shall be presumed tpose a significant bird hazard to aircrafbication for any diferences.

unless the applicant cafemonstratéo the satisfaction of the . . !
Elepartmf?nthat the landfill will not pose a significant bird hazarc%”Is(:f%a-{gfedgigg&zzaiﬁ'tg %%Eglngc(’gfsse&fnfﬁlgi géc(?eat;r?gi?]e q
o0 aircraft. : : ' o
' . . . hthat the projected operating life of the landfill is not less than
2. A landfill used for the disposal of putrescible waste whic HC . P
i : C Ly 0 years nor more than 15 years. Expansions of exilstimfills
is in existence on July 1996, and which is located within 10,00 Arenot subjecto the 10-year minimum design capacity require

feetof any airport runway end used or plantete used by turbo . ; -
jet aircraft or within 5,000 feet of any runway end used by onfj}€Nt-Waste approvetbr use in construction of landfill compo
gnts is not considered part of the design capacity

piston—typeaircraft shall be closed by October 9, 1996 unless the "> ™ ; , )
owneror operator of the landfill demonstratesthe satisfaction , Misto:. €t RedisterJanuary1988, No. 385, f2-6-88r. and rect Register
of the department that the landfill will not pagsignificant haz B '

ardto aircraft. The deadline for closure may be extended by the NR 504.06 Minimum design and construction crite -

departmenby up to 2 years if the owner or operator demonstratei% for landfill liners and leachate collection systems.
1

thatthere is no available alternative disposal capacity and ther% | maior oh flandfills initiall .
no immediate threat to human health and the environment. GENERAL. (a) All major phases of landiills initially accepting
Note: Owners or operators proposing to site a peaxpand an existing municipal municipalsolid waste after July 1, 1996, shall be designed with a

solid waste landfill within a 5 mile radius ahy airport runway end used by turbojet COMpositeliner and a leachate collection system capablienitf-
or PfIS&Oﬂtsllpe ,alr_craftdmust notify the owner or operator of ttiectéd airport and  jng the average leachate head level on the composite liner to one
thefederal aviation administrationA®). ) foot or less duringoperation and after closure of the landfill,
(f) Within 1,200 feet of any public or private water supply wellpy o ytas provided in s. NR 504.10 (1) (c). The composite liner
(9) Within 200 feet of a fault that has had displacement ighg)|consist o2 components; the upper component shall consist

Holocenetime. of a nominal 60-mil or thicker geomembrane liner with no thick
(h) Within seismic impact zones. nessmeasurements falling below the minimum industry accepted
(i) Within unstable areas. manufacturingolerances, and the loweomponent shall consist

(4) PERFORMANCESTANDARDS. NO person may establish, eon of a minimum 4 foot thick layer of compacted clay meeting the
struct,operate, maintain or permit the use of property faraifill  specificationsof s. NR 504.06 (2) (a). The geomembrane compo
if there is a reasonable probability that the landfill will cause: nentshall be installed in direct and uniform contact with the-com

(a) A significant adverse impact on wetlands as provided in dpactedclay soil component, and the landfill shall meet or exceed

NR 103. the standards in the applicable portions of subs. (2), (3) and (4).
(b) A take of an endangered or threatened species in accdM other landfills shall be designed to contain and collect leachate
ancewith s. 29.604, Stats. to the maximum practical extent. This shall be accomplished by

designingthe landfill to meet thetandards contained in the appli
cable portions of subs. (2), (3) and (4), unless tlepartment
approveghe applicang alternative design as per s. 1884.10,

(c) A detrimental déct on any surface water

(d) A detrimental gbct on groundwater quality or will cause
or exacerbate an attainmeat exceedance of any preventiv hich provides arequivalent or better level of performance than
action limit or enforcement standard at a point of standar Re standards contained in this chapter
applicationas defined in ch. NR 1460r the purposes of design P

the point of standards application is defined by s. NR 14(p2  (b) If the applicant does not complete construction of the first
g?;or phase of the landfill within 2 years from the daft¢he plan
S

(e) The migration and concentration of explosive gases in a - L th i hall |
landfill structures excluding the leachate collection system or gdsoPeration approval, the applicant shall reapply todigart

control or recovery system components in excess of 25% of tiggntfor approval to construct the landfill. This application does
lower explosive limit for such gases at any time. The migratid?Pt constitute a feasibility report as defined in s. 289.24, Stats. The
and concentration of explosivgases in the soils outside of thedepartmentmay require additional conditions of approwaid
limits of filling within 200 feet of the landfill property boundary fequireredesign of the landfill in accordance with state-of-the-
or beyond the landfill property boundary in excess of the low@ftdesign criteria.
explosivelimit for such gases at any time. The migration and con (2) CoMmPOSITE OR CLAY LINED LANDFILLS. All landfills
centration of explosive gasestire air outside of the limits of fill designedwith a composite liner or a cldiper shall meet the fel
ing within 200 feet of théandfill boundary or beyond the landfill lowing requirements:
property boundary in excess of the lower explosive limit for such ) Al clay used in liner construction shall meet the following
gasesat any time. _ ) specifications:

(f) The emission of any hazardous air contaminant exceeding ; A minimum of 50%

the limitations for those substances contained in s. NR 445.04 or b_y weight _W_h'Ch passe7s the 200 sieve.
445.05. 2. A saturated hydrauliconductivity of 1x10” cm/sec or
History: Cr. January1988, No. 385, &f2-6-88am. (1), (2) (a), (b), (3) (intro.), l€Ss,when compacted t@quired moisture contents and densities
('\la),(gg,6 (4)f(ir;tr<i-),9 %a) (e),-(rg;u(i r)ecRr(3)_ (%1”(31)9(3% t% (i)|SF({)%Qiztfeatltir%8 13}%6, basedon the modifiedProctor method, standard Proctor method,
0. , ef. 7-1-96; am. a), Registaviay, , No. s —-1-98; : .
05-020iam. (2) @), (b). (3) @, ) () and () Registér January 2006 No. 601, efr, OF @ line of optimums method approved by the department.
-1-06.

3. An average liquid limit of 25 agreater with no values less

NR 504.05 General design and construction crite - than20. S )
ria. (1) Unless otherwise specified in this chaptee minimum 4. An average plasticity index of 12 or greater with no values
designcriteria in ss. NR 504.06 to 504.09 apply to all new landfill§ssthan 10.
andto the expansion of existing landfills for which the ptn (b) The separation distance between the seasonal high ground
operationwas approved after July 1, 1996, as well as to proposadtertable anche bottom of the clay component of a composite
designchanges for all landfills which are submitted after Jyly liner or a clay liner shall be at least 10 feet except for zone-ef-sat
1996. Landfills designed in substantial conformance with thesgationlandfills.
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(c) The separation distance between the top of the bedrack sl and abrupt changes in grade. The surface shall also be free of
faceand the bottom of the clay component of a composite linerstonesgrade stakes and construction debris which may be damag

aclay liner shall be at least 10 feet. ing to the geomembrane and shall contain no areas excessively
(d) The slope of the liner surface toward the leachate collectidpftenedby highwater content. The clay surface shall bdisuf
linesshall be at least 2%. ciently dry and dense such that the construction equipment used

(€) The minimum thickness of the clay component of a-co place the geomembrane panels do not rut the clay surface. All

positeliner at all locations shabe at least 4 feet. The minimumdePressionand lage cracks shall be filled in with tamped clay
thickness of a clay liner at all locations shall be at least 5 feet. (€) Geomembrane panels made of polyethylene resins shall be

(f) The clay component of@mposite liner or a clay liner shall velded by double-tracked, fusion welding machines for all linear
be constructed in the following manner: seams. Corners, butt seams and long repairs shall be fusion

1. All clay layers in the liner shall be constructed in lft heigh weldedwhere possible. Extrusion or fusion welding shall be used

. h X r all other repairs, detail work and patches. Department
?0 greater thaPhG |nch$s ?ﬁﬂ coTpalctlon usmg Tootedl_;:torr]’np provalshall be obtained prior to use of any other welding
A‘;nnee%lgggecr;aya;‘ﬂgﬁ t?ee d?skggsofgtf?ggw?:e nsegf?gﬁi[; aﬂyel thodfor either panel seaming, repairs or consiructiaretils.
cessedprior tocompaction to break up clods and allow for mois__ () The geomembrane component afamposite liner con
ture content adjustment. Clod size shall be no greater tharp#dctedin phases adjacent to each other shall be westther
inches. All compaction equipment utilized shall have a minimurfP_form a continuous membrarsairface. The liner extending

staticweight of 30,000 pounds. Lighter equipment may be us gyondthe proposed edge of waste at a phase junction shall be

in small areas where it is not possible to use full size equipmeriotectedrom trafic and weather

Alternative procedures or equipment may be proposed for (g) Winkles in the geomembrane component whichhigber
approvalby the department. thanthey are wide, shall be smoothectot out and repaired prior
2. A suficient number of passes of the compaction equipmeﬁ‘&cove”ng with soil. Guidance to machine operators placing soil
shallbe made over each lift of clay to ensure complete remoldiﬁg the geomembrane componshill 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#atet of opti ~ the geomembrane component before vehiculafitraay occur
mumif using the modified Proctanethod and wet of optimum shall be one foot fpr vehicles with ground pressure Ies_s than 5
if using the standard Proctor method, based on the characterig4dsper square inch and 2 feet for all other tracked vehicles and
of the appropriate Proctor curve for the clay being placed. As cfigfationtire equipped vehicles. riicks ancbther wheeled haul
placemenproceeds, theninimum density and moisture content"d equipmenthall be confined to corridors or locations with a
targetsshall be adjusted as necessafhe department recem SOl thickness of 3 or more feet ovétre geomembrane compo
mendsuse of an alternateethod of determining adequate densit{?€nt.
andmoisture content based on a line of optimums methtmi- (i) In order to lessen desiccatioffeets, the base of the landfill
ever,this method may ndie used unless it has been previouslgndthe lower 10 vertical feet of the sideslope shall be covered
detailedin a landfill's plan of operation or a proposed plan medifiwith a drainagélanket within 30 days after completing quality
cationand approved in writing by thdepartment. At a minimum, control and quality assurance testing of the installation. The
any such proposal shall address how the line of optimums woukmainingsideslope shall be covered with either drainage mate
be defined, as well as how the minimum dmyit weight needed rial or a geotextile to prevent damage to the geomembrane.
to ensure adequate shatrength of the clay soils proposed would  (j) To prevent movement and folding of wrinkles, placement
be determined. of soil over thenembrane shall be performed during cooler-tem
(g) 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 teentwhich minimize wrinkling.
onevertical. (k) Anchor trenches shall be designed and constractachd
(h) The clay component of a liner in adjacphaises 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 potentibtear 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-oF-saturaTionLANDFILLS.  All landfills proposed
beincluded, with the total width of the spliced area measwingyith base grades beneath the groundwater tablersbatithe 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) The landfill shall meet the requirements in §ab(a), (d),
cally formulated for waste containment purposes. Nominal ge@), (f), (g) 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 ground
manufacturingolerances. . waterflow may have on uplift of the liner and the short and long—

(b) Additional protection shall be provided for the geomemerm stability of thegeomembrane component of the composite

branecomponent of the composite liner along areas subjectli§er. The analysis shall evaluate théeef of an underdrain or
traffic or other concentrated activity during construction or epergtherdewatering system.

tion. This shall |nglude sumps, sideslope risers and eatnps. (d) Borings, backhoe pits or other means of expositgsoils

_ (c) For slopes in excess 0%, geomembrane panels shall bghallbe performed on a 100-foot grid to a minimum depth of 5

installedsuch that all seams rlp:erpendlcular to the contour ||neSfeet below the gradient control |ayef part of the design, o

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 shallAle detected granular or silty soils within this 5 foot depth shall be

rolled and graded so it is free of irregularities, protrusions, loosemovedand replaced with compacted, fine—grained soils.
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(5) LeacHATE coLLECTION sysTEMS. All leachate collection without anyperforations in the liner and in accordance with par
systemsshall incorporate the following design features: 0)-

(a) Aleachate collection system shall be included in each hori (i) Any leachate lin¢ghat penetrates a clay liner shall have a 4
zontalphase of the landfill. This system shalldesigned to route foot by 4 foot anti-seep collar placed around it. A minimum of
leachateto the perimeter of the landfill in the most direct mannes feet of compacted clayas measured from the pipe, shall be
possibleand limit the average leachate head level on the linergfacedaround the collar in all directions.
onefoot or less. The piping layout shall be such teathate ;) Ajl composite lined landfills shall be designed and-con
flows no more thari.30 feet across the base of the liner beforg cteqwith sumps and sideslope risers as part of their leachate
encounteringa perforated leachate collectipipe. The depait om0y aisystem rather than utilizing systembich penetrate the
mentwill consider greater flow distances for well desigredt o sitdiner sidewall. The leachate removal system shall meet
positelandfills. the following requirements:

(b) The minimum slope on all leachate collection pipes at the 1. Thevolume of the sump and the capacity of the pump shall

baseof the landfill shall be a constant 0.5%. The departmesnt " . -
; o . besized so thaaccumulation of leachate outside the sump does
ommendshat greater pipe slopes be utilized whenever possmﬁes.t occur based on an assumed annual leachate collection rate of

(c) The minimum diameter of all leachate collectiotransfer ¢ inches. The volume of the sum ;
. h . p shall take into account the
pipesshall be 6 inches. Schedule 80 Ppife or an approved sub potentialbuildup of solids over time.

stituteshall be used. .
2. The base of the leachate collection sumps shall be protected

(cm) Pipe fittings selected for use with PVC and HDPE pi the use of a thick polyethylene plateotiher means acceptable
shallbe securetb the leachate collection pipe. PVC fittings an the department which is placed prior to thstallation of the
pipe shall be solvent-welded. HDPE fittings and pipe shall %desloperiser and backfill

fusionwelded.
(d) Leachatecollection trenches for clay liners shall be 3. The_ leachate disctge pIpes betyveetrme sideslope risers
designedas rectangular trenches. Leachate collection trefiches2ndcollectiontank shall be equipped with valves to prevent back
compositeliners shall be designed as vee—trenches, with a mific" Into the waste disposal area. _
mumdepth of 18 inches and with sideslopes no stabper3 hor 4. The minimum diametesf the sideslope riser shall be 18
izontalto one vertical. The clay componerfivee—trenches shall inches. The geometry of the sideslope riser at the junction of the
be smooth—drum rolled such that the clay in the trenches is smostinpand sidewall shall be selected to assure passage of the pump
prior to placement of the membrane. andassociated hardware and to assure correct positioning of the
(dm) A geotextile shall be used liae the base and sidewallsintakeof the pump.
of all leachate collection trenches and shall be placed directly over 5. The area of the sump and depth of gravel fill shall be sized
the geomembrane component of a composite liner or the clayallow remedial installation of access and hardwarecioroval
componenbf a clay liner The geotextile shall have a minimumof leachate in thevent of failure of the sideslope riser and pump
weight of12 oz/yd, and shall not be overlapped over the top afystem. The base of the sump shall be protected by polyethylene
the trench. The geotextile specifications, includimanufactur  plate.
er's data forgrab and puncture strength, shall be used to demon (k) All leachate lines transportirigachate out of the landfill
stratethat the geotextile can resist damége to impact and punc y gravity shall be constructed with valves so the flow of leachate
turewhen aggregate is placed over the geotextile. canbe controlled. The valves shall be compatible with the leach
(e) The bedding material utilized in backfilling the leachatgteand be capable of being operated from the ground surface.

collectionpipe trenches shall have a uniformity dmegnt of less |y Al leachate transfer lines located outside of the composite
than4, a maximum particle diameter ofzlinches, & maximum |ineq'or clay lined area shall be designed to assure groundwater
of 5% of the material which passes the number 4 sieve and COI’R} lectionthrough the use of double-cased pipeby using

of rounded to subangular gravel. A minimum depth of 4 inches Gf yh e ranproved secondary containment methdd. leachate
gravelshall be placed in the trenches prior to installation of the, \oferine piping shall be pressure tested prior to use. Unless
leachatepipes. The backfill shall also be placed such that a mi therwiseapproved by the department, the upslope end O'f the sec

mum of 6 inches oMmaterial exists above the top of the pipe an ;
P - : ndarypipe shall be sealed and tih@wnslope end shall be open
within the trenches. An additional Irithes of material shall be eallow any collected liquid to flow into the manhole.

moundedabove the trench. In cases where the patrticle size of {R . ) 8
drainageblanket is significantlyless than the collection trench (M) All leachate transfer lines, manholes, lift stationsather
bedding,a properly designed graded soil filter or geotextile shagfructureswhich transfer or storleachate outs[de the limits of

be utilized to minimize the migration of the drainage blanke¥aste shall be designed as shallow as practical and located far
material into the collection trenches.imestone and dolomite €noughfrom thelimits of filling so that excavations associated
shallnot beused in the leachate collection system unless no othéth repair of these devices would not infringe on kedfill
suitablematerial is reasonably available. coversystem or sidewall linerEach of these devices shall be-con

(f) The sizing of sand, gravel, geotextiles and mipenings Structedabove the seasorfiggh groundwater table unless it is not
shall be analyzed for control of piping of soil materials. Théechnicallyfeasible to do so and the design meets the requirements
gradationof sand and gravel, the apparent opesiag of geotex  Of pat (L).
tiles, and the pipe opening sizes shall be selected to achieve 4n) Leachate collection tanks and manholes shall be designed
stableand self-filtering structurander all conditions of leachatewith a secondary containment system to prevent the digeloér
flow. leachateo ground and surfaceaters in the event of a leak or spill.

(g) All leachate collection lines shall have cleanaatess Meansshall be provided to monitor the tank and manholes within
points installed orboth ends of each line and may not exceedfie secondary containment system unless other means for leak
1,200feet from the end of one cleanout to the toe of the oppositetectionare approved by the department.
slope. (o) All leachatecollection tanks shall be designed to contain

(h) Leachate lines, manholes and other engineering structuifegvolume of leachate whicis generated by the landfill over a
may not penetrate the liner in the vertical direction. For clay linetiday period and to withstand the soil and liquid |ctds will be
landfills, leachate transfer lines may penetrate the iitéve hori  encounterediuring installation and use. The installationtloé
zontaldirection only The number of liner penetrations shall béanks shall follow the recommendations of the consultant and
keptto a minimum. Composite lined landfills shall be designeshanufacturer.
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(p) Measures shall bproposed to prevent accidental-dis (f) All components of the leachate collection syst&mll
chargesat the leachate loadout station from entering groundwatacorporateall of the following design features:

or surface waterUnless an alternate method is approvedhiey 1. Sweep bends at all changes of alignment, using a minimum
departmenttheleachate loading station shall be paved with a copadius of 10 pipe diameters, consisting of prefabricated PVC
creteor asphalt pad and sloped to a catch basin to direct all spii§eepbends or smooth pipe bends or prefabricated sweep bends
backinto the leachate holding tank. for HDPE or other pipe materials.

(q) All manholes and enc_losed structures for leachate _and gas. pipe alignments that minimize horizontal avettical
control systems shall be designed to allow for proper vemimyj  zjignmentchanges for the entire leachate collection pipe length.
accesgcontrol.  For landfills designed with active gas recovery 3. Elimination or minimization of obstructions or artifacts

systemsthese devices shall be designed to minimize air intrusi . B ; O
into the landfill. %Er;;tg;ctlonwhlch impose drag on pipe cleaning jetter hose or

(r) All control systems such as pumps, valves and meters shall(7) COMPOSITE_LINED LANDFILLS USING GCLs. Use of GCLS

be designed to be operated from the grounq surface. in construction of a compositser may not be used except in
(S) All leachate and groundwater collection systems shall Bg,gfills which do not accept municipal solid waste, unless the
designedo accurately monitor the volume of liquid removed bysc| is used as a pad for the upper surface of the 4 foot clay com
the system. ponentof a composite liner for a municipal solid waste landfill.
(t) A minimum one foot thick granular drainage blanket shaithe GCL and soil barrier layer components of a barrier system
be placed on top of the geomembrane component of a composiigll meet all of the following requirements:

liner and on top of the clay component of a clay lier compos (a) The hydraulic performance of the GCL shall be assessed
ite lined landfills, if the drainage blanket contains gravel greatgy, ihe yseof compatibility testing. The testing protocol shall be
than1/4 inch, then a nonwoven geotextile shall be installed beloy,ijedto the department for review and concurrence prior to the

thedrainage blanket. The geotextile shall have a minimum weigfkiation of compatibili : i :

- patibility testing. The compatibility testing shalll
of 12 ozlyd andshall be certified to be needle—free. The granulgji;e percolation fluids that simulate the leachttat will be
drainageblanket shall contain no more than 5% material bﬁ(roducecby the landfill.

weightwhich passes the n.umber 200 sieve. - (b) The GCL shall meet the specifications of s. NR 504.07 (4)
(tm) Leachate collection blankets shall have a minimu )1.to 1.

hydraulic conductivity of 1 cm/sec for any site that accepts al

amountof municipal solid waste and 1x®cm/sec for landfills () The GCL shall be underlain by a soil barrier layer that
which do not accept municipal solid waste. Tradation of the &Mminimum of 2 feet thick and that meets the specifications of s.
granulardrainage blanket and associated hydraedieductivity NI:is?c%.oc?r g‘e)gi(s?e)r Jlaiu;f; 11925 No. 385, &12-6-88y. and rect Register
shall be_ selected to maintain the maximum heatiédrain within June.1996, No. 486, &7-1-96am. (5) (e) and (), Registekugust, 1997, No. 500;
the drain thickness. CR04-077:cr. (5) (cm), (dm), () 4., 5., (tm) and (6), am. (5) (d), (), and (t) Register
(u) All major horizontal clay lined phases above the saturatR'e0y" 35" [1Ge Ciaciion mads undor s, 15.63 (3m) (b 1. Sias. Register
zoneshall be designed with a collection basin lysimeter to monit@inuary 2006 No. 601. ' '

the unsaturated zone except for composite lined landfills.

(6) ADDITIONAL  REQUIREMENTS FOR LANDFILLS ~ WITH NR 504.07 Minimum design and construction crite -
EXTENDEDCOLLECTIONLINES. (@) Landfills shall meet the require ria for final cover systems. (1) GENERAL. (a) All final cover
mentsof pars. (b) to (f) where they will accept municipal soligdystemsshall be designed to minimize leachate generatidimby
wasteand contain leachate collection lines that exceed 1,200 fiitg the amount of percolation through tbap system, reduce
from the end of each cleanout to the toelhw opposite slope. landfill maintenance by stabilizing the final surface through
Where the requirements of this subsectionfetiffrom other designof compatible slopes and establishment of vegetation,
requirement®f this chapterthese requiremenshall take prece accountfor differential settlement and other stresses on the cap
dence. ping layer minimize the climatic éécts of freeze-thaw and des

(b) The maximum length of leachate collection lines from tHecationon theclay capping layer of the final cover system, and
accessoint at one end to the toe of the opposite slope may mgevideremoval of leachate and venting of gas from tHaset
exceed?2,000 feet. fills which accept wastes with a high moistaoatent or which

(c) The minimum slope on all leachate collection pipes af§2dily biodegrade.
associatedpipe trenches at the base of the landfill shall be (b) All new landfills andexpansions of existing landfills shall
designedand constructed to be 0.5% after accounting for primabg designed witha final cover system meeting the requirements
andsecondary settlement tife subgrade. The minimum desigrin subs. (2) to (9) unless it is establistedhe satisfaction of the
slopeshall be selected following computation of 100% of the prilepartmenthat portions of the finatover system are not needed
mary consolidation settlement and the secondary consolidatibasedonthe proposed waste types and the proposed design. The
settlementof the compressible materials beneath the fagiligeomembraneomponent in sub. (5) does ragiply to landfills
whichincludes, as applicable, in—situ soil, added geologic-matéesignedexclusively for the disposal of high volume industrial
rial, structural fill material, and compacted clay lin&econdary waste,or to other landfills which are natesigned to accept
settlemenshall be calculated using a 100—year time frame. municipalsolid waste unless the landfill is composite lined.

(d) Pipe bedding material shall be composed of coarse, uni () Any phases of an existing landfill which have been
form gravel with a hydraulic conductivitihat is greater than or designedand constructed with@mposite liner shall be designed
equalto the hydraulic conductivity of tHeachate collection blan and constructed with a final cover system meeting the require
ket specified in s. NR 504.06 (5) (tm), in addition to meeting th&entsin subs. (2) to (9), except that the requirement for the geo
otherrequirements of s. NR 504.06 (5) (e). membranelayer in sub. (5) does not apply to composite lined

(e) The maximum anticipated construction, operation arfhasesof existing landfills which have completed final cover
post—closureverburden loadsver the leachate collection pipingPlacemenby July 1, 1996.
shallbecalculated and utilized in selecting the pipe material and (d) Landfills which accept papermill sludges or other indus
wall thickness, based on 6-inch pipe diameter and an appropriat solid wastes with high water contents and low strength may
in—field consolidated density propose alternate final cover systems if the strength of the waste

Register January 2006 No. 60


http://docs.legis.wisconsin.gov/document/register/607/b/toc
http://docs.legis.wisconsin.gov/code/admin_code

Removed byRegister July 2006 No. 60For current adm. code séwtp://docs.legis.wisconsin.gov/code/admin_code

NR 504.07 WISCONSINADMINISTRATIVE CODE 60

masswill not allow for the construction of the cover systemsoils,with at least 25% by weight passing the P200 sieae The
requiredin this section. upperone foot shall have a maximum particle size of 2 inches or
(2) GRADING LAYER. A minimum 6 inch thick grading layer less. The lower one foot shall have a maximum particle size of 4
shallbe designed over the finalaste elevation of landfills pro inchesor less.
posingto accept municipaolid waste to attain the required slope  13. The soil barrier layer shall be compacted in lift heights of
andprovide for a stable base for subsequent systamponents. no greater than 12 inches after compaction using footed cempac
Daily and intermediate cover may be used for this purpose. tion equipment with feet at least 6 inches lorigach lift shall be
(3) SUPPORTLAYER FOR LOW-STRENGTHWASTES. A support diskedor otherwise mechanically processed prior to compaction
layer shall be designed for stabilization, reinforcement ando break up clods and allow for moisture content adjustment. Clod
removalof leachate and gas ovire final waste elevations for Sizeshall be no greater than 4 inches.
landfills which accept industrial solid wastes with high water con  14. A sufficient number of passes of the compactuip
tentsand low strength. mentshall be madever each lift to ensure complete remolding

(4) CLAY CAPPINGLAYER. A minimum 2 foot thick clay cap Of the soil. All compaction equipment utilized shall have a mini
shallbe designetb provide a low hydraulic conductivity barriermumstatic weight of 30,000 pounds. Compaction equipment with
to percolation. Clay used for this layer shall meet the specificgtaticweight that exceeds 15,000 pounds may be utikzeere
tionsin s. NR 504.06 (2) (a). The clay capping layer shall be cof utilizes vibration to achieve dynamic compaction that exceeds
structedaccording to s. NR 504.06 (&). Final cover systems 30,000pounds of compaction emgr Lighterequipment may be
thatare required to include a geomembrane layay be designed usedin small areas where it is not possible to use full size equip
with the following alternatives to the clay component of the-cornent. Alternative procedures or equipment may be proposed for
positecapping layer: approvalby the department.

(a) The C|ay Component Of the Capping |ayer may be replaced 15. All SOiI Sha” be Compacted to 90% mOdIerd or 95%-stan
by a GCL overlyinga minimum of 2 feet of soil barrier layeFhis ~dardProctor density or greater at a moisture content at or wet of
GCL layer and the sobarrier layer shall meet the following mate OPtimum. As soil placemerproceeds, the minimum density and

rial and construction specifications: moisturecontent tajets shall be adjusted as necessary
1. The GCLshall consist of a layer of sodium bentonite clay 16. Each lift shall be keyed into clay or soil barrier layer soils
encapsulatethetween 2 geotextiles. in adjacent phases to form a continuous seal. This shall be-accom

snee  Plishedby excavating steps with a minimum width of 2 feet along

2. The GCL shall be covered with a geomembranes g}; edge of the existing phase and overlapping them with lifts

daythat itis unpacked and placed in position. The GCL may npt; o
beinstalled in standing water or during rain. The GCL shall be dR7ingplaced for the new phasé minimum of 2 steps shall be

wheninstalled and covered. A GCL exhibiting unconfined swell cluded. .
ing shall be removed and replaced. 17. The surface of the top lift shall be graded or compacted

3. The GCL shall be installed in a relaxed condition and shi} be smooth and firm and shall be inspected for removaiarse

be free of tension or stress upon completion of the installati r_avel,cobb!es and_ debr|§ prior to place_ment of a GCL'.
The GCL may not be stretched to fit. (b)tFor mdustt)rllal solltd waste I?ndflllihtrtl]at hpredtommarltlyt
4. Adjoining panels of a GCL shall be laid with a minimunil‘ccep compressioie Wases or wastes with nigh watet contents

- P P ndlow strength, the clay layer may be replaced by a GCL overly
gfo?nlgﬁgse %19;\(/)(\3/5 irilg%f? Qﬁg%ngr'gdégzl Ssggnr?: and a mlnlmuming a minimum of a one foot sand laydthe gradation of the sand

i ) layer shall be a uniform sand selected to vent gas, drain leachate
5. Irregular shapesyuts or tears in the installed GCL shall bgnq provide hydration water to the GCL.
coveredwith a GCL patch that provides a minimum 12 inch ever (c) For industrialsolid waste landfills that predominantly

lap onto adjacent GCL surfac_es. . acceptash, the clay layer may be replaced by a GCL overlying a
6. A seal of loose bentonite granules shall be placed in seg{fhimum of 2 feet of soil barrier layerThe soil barrier layer shall

overlapsat a minimum rate of one quarter poypet linear foot eetthe requirements of pa@) 13. tol7. The upper foot of soil

of seam for all panel end seams and longitudinal seams. The gg; ierlayer shall also meet thequirements of paa) 12. The

of loosebentonite may be deleted, with concurrence by the depagyer foot shall be designed to provide a capillary brieatveen

ment, for longitudinal seams where the manufacturer has prge ash and the upper one foot of soil barrier layer

cessedheoverlap area to enhance sealing. The seal may not P(d) The lower one foot of the clay layer may be replaced with

deletedfor any longitudinal seams that are transitions betwe%r}ninimum ofone foot of foundry areen sand svstem sand with
constructionphases. yg Y

. ) ) a bentonite content of greater than 6%, a liquid limit of greater
7. Loose bentoniter bentonite amended soil shall be placeghan20, a plasticity index ogreater than 6, and a hydraulic eon
atall patches and penetrations. ductivity of less than 1xI@ cm/sec. The green sand system sand
8. GCL panels shall be certified needle-free through-maghallbe compacted to 90% modified or 95% standard Procter den
neticand metal detection tests. sity or greater at a moisture content at or wet of optimum.
9. The GCL shall be placed in direct contact with a soil barrier (5) GEOMEMBRANE LAYER. A geomembrandayer shall be
layer. designedo provide a low hydraulic conductivity barrier to per
10. \ehicle trafic on the subgrade of the GCL amadthe GCL colation. The design and construction of the geomembrane com
shall be restricted to the minimum weight and numlnér ponent of the final cover system shall meet the requirements of s.
machineseeded to deploy the GCL and geomembramhicies NR 504.06 (3) (c) to (j) and the following:
shall be operated to minimize the formation of ruts and surface (a) The nominal geomembrane thickness shall be 40 mils or
deformationsand to prevent damage to the GCL and geomemreater,with no thickness measuremeifading below industry
brane. Deployment methods shall be selected to prevent any teaeceptedmanufacturing tolerances.
ing or combing out of fibers of the GCL. (b) The geomembrane shall be installed in direct contact with
11. Soil cover placement over the geosynthetics shall be cothe clay capping layer
pletedin the same construction season as the geosynthetic con(c) Penetrations of the geomembrane, such as gas extraction
struction. wells, shall be fitted with prefabricated collars of pipe and mem
12. The soil barrier layer shall consist of fine—grained soil dsraneor plate and welded at the same angles which the penetra
awell graded sandy soil with fines, meeting the USCS soil typisns make with the final cover slope. Methods of fixing mem
ML, CL, CH, SM, or S@r dual-symbol classifications of thesebraneboots to vertical pipes extending above the geomembrane
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shallallow for differentialsettlement of the waste with respect t@pprovalfrom the department shall be obtainetbr to initiating
the piping without damage to the membrane seal. soil borrow activities at any borrow source subject to these

(6) DRAINAGE AND ROOTINGZONELAYER. A minimum 2.5 foot requirements.
thick drainage and rooting zone layer shaldlesigned above the  (2) ExempTioNs. (@) Thefollowing activities are exempt from
geomembranéayeror clay capping layerThis layer shall include the requirements of this section:
arooting zone to provide additional rooting depth for vegetation 1 production of processed aggregate products.
andto protect the geomembrane layer or the clay capping layer . . . .
from freeze-thaw damage and other environmeeffacts. It 2. Excavation of soils from construction projects affthe
shallalsoinclude a drainage layer to allow for the drainage of Iic{andf'” property provided the soils will be usédr purposes other
uid infiltrating through the cap. Soils available on or neaptoe ~ tana compacted clay liner or capping laysoil barrier layer
posedandfill property may be proposed for the rooting zone pol€@chatecollection layer or final cover drain layer
tion of this layer This layer may not be densely compacted. (b) Soil borrow sources which are exclusively within the- pro
(a) For all landfills, a drainage layer shall be designed immediosedor approved limits of filling for a landfill or areas where
ately above the capping layeThedrainage layer shall consist ofSOils are obtained from excavation projects developed primarily
aminimum of one foot of sand with a minimum hydraulic condudor purposes other than constructiaperation or closure of a
tivity of 1x10°3 cm/sec or a geosynthetic drain layer of equivalefndfill are not subject to the requirements of subs. (3) and (4) (b).
or greater flow capacity The design shall include an analysis (3) INITIAL SITEINSPECTION An initial site inspectioshall be
which demonstrates whether the maximum heatiérdrain layer conductedn accordance with. NR 509.04 for each proposed soil
will be confined within the thicknes$ the drain. Drain calcuila borrow source.
tions shall include infiltration rates based saturated characteris (4) LOCATIONAL INFORMATION. (a) Submittals for soil borrow

tics of the topsoil and rooting zone and a hydraulic gradient of 08§ rcesshall include a description of total acreage, ownership,
throughthe topsoil and rooting zone. locationby quarter — quartesection and by parcel corner using a

~ (b) A perimeter drain pipe shall be placed at the low end of @tordinate system and datum acceptable to the department, pres
final cover sideslopesThe drain pipe shall be surrounded by @ntland uses, transportation routes, any access restrictions and
minimum of 6 inches of gravel or sand with a minimum hydrauligravel distance to and from the landfill.

conductivityof 1x102 cm/sec. The drain pipe shall be sioped to (b) Submittals for soil borrow sources shall incluslte—

aseriesof oulets a spacings no furter than every 200 feet Vg7l SUPTIE 10 30 D00 SOCS Y O
g may P PP P gic features such as surface waters, springs, drainage divides

posalof a diferent spacing. andwetlands; areas of special natural resource interest; and histor

(7) TopsolL. A minimum of 6 inches of topsoil shall bejcy| or archaeological areas within and adjacent to the proposed
designedbver the cover layer to support the propogegetation. i6nits of excavation.

Fertilizerand lime shall be added in accordance with section 630, (5) FIELD AND LABORATORY INVESTIGATIONSFORCLAY BORROW
Wisconsindepartment of transportation standard specifications

for road and bridge construction or other approprigiecifica SCURCESAND SOIL BARRIER LAYER SOURCES Submittals for soil
tionsin order to egtablish a thick vegetative %Fr)ovﬁh borrow sources shall include field and laborataryestigations
' to define the physical characteristics of any clay borrow source or

(Eﬁ) dREhVE”GETAT'ON' Thde seeg_type atr;]d ztimountdof ferlt_ilize%O” barrier layer source designated to be used for a liner or final
appiiedashall be proposeaepenaing on the type and quality Oly,yerfor the landfill. An alternative geotechnical investigation

Losr:asaillzligsds%%ﬁeﬁiiggigpg:g]vggtgynfﬁg 3@’;3@:5&%%”;1225 prpgr?mma%/ be yse?hif itfjslgpprc(;vltacki)by tthe dgpartrtnentt. in writ'iglg
ot ; - e~ prior to performing the field and laboratory investigations. An
mixturesand sowingates shall be those specified for right—of: alternativegeotechnical investigation program mayso@mitted

ways according to section 630, 2003 edition of thes¢vnsin . - : . ; p
der))lartment)f trgansportation standard specifications for highwa‘g(1 cases where previous information exists regarding the proposed

andstructure construction and the 2004 supplemental specifi 8': 3°f.r°W. source. Submlttgls for soil borlrpw sources shall
tions. Application rates for fertilizer and mulch shall alscspeci ~ Mcludejustification for any reduction in samplinyg testing fre
fied guencyrequiredby this section or by an approved alternative geo
Note: The 2003 edition of the W&tonsin department of transportation standarJEChnlca"nves“gatlon'

speci;ica:ionsfor high\/lvagll and strudct?re. const(uctior}band any/annual st;ppleinental (a) A minimum of10 test pits or borings for the first 5 or less
specificationsare available avww.dot.wisconsin.gov/business/engrserv/construc:. H H T+
tion-library.htmor can be obtained from the department of natural resources, bur es and one test pit o_r borlng for ?aCh ad_dltlonal 3 or less acres
of waste management, 101 SeMster Street,.©. Box 7921, Madisonwi Shallbe excavated or drilled on a uniform grid pattern across each
537'?7&7?21'(608) %_66-23-}H Wgﬁste-rT}éltﬂagem_em@fm?tf-rvi-us dcg?ies aretalso Qroposed borrow source to document the depth, lateral extent and
Sae - eror inspection at the Bes of the revisor of statutes and the Secrelary qniformity of the clay or soil barrier layeiThe department recem

(9) FinaL USE. The proposed final use shall be compatiblg'€ndsusing test pitas the method of borrow source investiga
with the final cover system. The following activities are prehipion: L0gs identifying the geologic origin, testing resuits, USCS

[lassificationand a visual description of each major soil unit

ited at solid waste disposal landfills which are no longer in epe ) . ; !
tion unless specifically approved by the department in Writing.ggﬁ?cuenstere"kha” be included with the submittd soil borrow

a) Use of the waste disposal area for agricultural purposes. . . .
(@) P ¢ purp (b) A minimum of 2 representative samples from each test pit

wa(st;c)s dEStgggfgggnt or construction of any buildings over or boring shall be analyzed by a soils laboratory for Atterber
P ’ its and grain size distribution tbe 0.002 millimeter particle size

(c) Excavation of the final cover or any waste materials. singmechanical and hydrometerethods. Each sample shall be

e (000 (@) (), 16) (00 (b) o v (3, (348)?}%% Pt '&T}éﬁuﬁ)}éb))‘tér‘}%) classifiedaccording to the USCS.
e (/1) am, § (o), 0, ) ), €., e, 199, () A minimum of one representative Samia each major
12-1-05CR 05-020: t and recr. (4), am. (8) gRegister January 2006 No. 601, efr. SOl unit shall be tested for the relationship of water content to dry
2-1-06 density using either the modified or standard Proctor method. For
uniform clay deposits or uniforrsoil barrier layer source depos
NR 504.075 Soil borrow sources. (1) GENERAL. This its, no fewer than 3 samples shall be tested. Each Proctor curve
sectionapplies to alkoil borrow sources developed for the-purshallbe developegith a minimum of 5 points. If the line of opti
pose of constructing, operating or closing landfills. rién mumsmethod is anticipated to be used in construction, both the

Register January 2006 No. 60


http://docs.legis.wisconsin.gov/document/register/607/b/toc
http://docs.legis.wisconsin.gov/code/admin_code

Removed byRegister July 2006 No. 60For current adm. code séwtp://docs.legis.wisconsin.gov/code/admin_code

NR 504.075 WISCONSINADMINISTRATIVE CODE 62

standarcand modifiedProctor curves shall be developed for each (11) OTHERREQUIREMENTS (a) Clay borrow sources and soil
representativesample. barrierlayer sources proposed for a liner or final cover that have

(d) A minimum of one laboratory hydraulic conductivity testessthan a 5 foot but greater than 2 foot uniform thickness may be
shall be conducted orach sample used to develop the Proct@Pprovedf the applicant demonstrates an excavation methodol
curves.The samples tested shall be at or above the optimum m&igy anda documentation procedure to ensure that all soil used
ture content. This requirement does not apply if the soitow Meetssoil index properties required by this chapter
sourceis contiguous with a previously approved borrow source (b) Submittals for soil borrowources shall include a deserip
for clay or soil barrier layer soils and all field observations and lation of any necessary measutesbe taken to comply with wet
oratorytest results support an interpretation tiwt soil borrow landsprotection requirements, ruri@ind sediment controls and
sourceoccupies the same soil horizon and has the same genesiuggcewater dischaye permit requirementand to minimize
the previously approved borrosource. Support for such a eon effectson areas of special natural resource interest and historical
clusionshall be provideih the submittals for soil borrow sourcesor archaeological areas within and adjacertheoproposed limits

(6) SrtockpiLING. Stockpiling of soils obtained from clay bor of excavation.

row sources and soil barrier layer sources for landfill liner or fin%lg’\gﬁ}rgmzybgfrggvcgiafg to Obtain federal, state or local permits prior to excavat |
: . . etlands. For example, s. 30.

co_v_er(_:onstrL_Jc_tlon Sha_" b_e (_:onduc_ted In agm_zed mannethat (1) (c), Stats., requires a permit for grading or removing top soil from the bank of any

minimizesmixing of dissimilar soil types. Soils shall be segrenavigablestream, lake or body of navigabiater where the area exposed by such

gatedinto stockpiles based on similar USCS soil type,g@itla  gradingor removal willexceed 10,000 square feet. It is the responsibility of the-appli

tion, Atterbeg limits and compaction specificationSoils from cantor property owner to obtagny federal, state or local permits that are required

différing sources may not be commingled unless soil properti%?éj to provide reference to those other permit applications in the submittals for soil

rowsources.

aresimilar, History: CR 05-020: cr Register January 2006 No. 601, eff. 2-1-06.
(7) DATA PRESENTATIONFORALL CLAY BORROW SOURCESAND

SOIL BARRIER LAYER SOURCES Submittals for soil borrow sources NR 504.08 Minimum design and construction crite -

for clay and soil barrier layers shall include all of the followingria for landfill gas extraction systems. (1) GENERAL. All

(a) Thecalculated volume of soil needed and the volume &indfills accepting wastes with the potential to generatesigals
acceptablesoil available. bedesigned terevent the migration of explosive gases generated

(b) Property boundaries and any test pit or boring Iocatior@,'the waste fill.
shownon a topographic map with a scale of 1 inch = 500 feet and(2) ACTIVE GASEXTRACTION AND TREATMENT. In order to €f-
providedin a digital format acceptable to the departm@hie ciently collect and combust hazardous air contaminants, al land

mappedarea shall extend a minimum of 500 feet beyond the prfdls which accept municipal solid wastball be designed with an
posedborrow source. active gas recoverysystem. All gas recovery systems shall

(c) An isopach map showing the thickness of acceptable Sgj‘ycludethe following design featureanless otherwise approved

o .  the department:
(d) A description of the methods to be used for separating the . .
; f (a) Vertical gas extraction wells shall be proposed throughout
acceptablesoil from any unacceptable soil. . =2 - ok
A |f intaining drai d sedi . theentire landfill with a maximum radiusf influence of 150 feet
(€) | proposal for maintaining drainage and sedimentatiofy\ve|| and lesser radii proposed for wells located near the perim
control. _ _ eterof the landfill. The radii of influence of adjacent wells shall
(f) All data obtained from the testing program. overlap. Alternate well spacings may be proposed if site specific
(8) DATA PRESENTATIONFOROTHERBORROWSOURCES Submit  datais obtained through performance of pump tests.
talsfor soil borrow sources other than those used for clay and soil(b) Al vertical gas extraction wellshall extend to 10 feet
barrierlayers shall include all of the following: abovethe leachate collection system and shall be placed in 36 inch
(a) Property boundaries shown on a topographic mapavittdiameterboreholes. An exemption may be proposed to allow for
scaleof 1 inch = 500 feet and provided in a digital formetepta placemenbf gas extraction wells closer to the leaclwatection
ble to the department. The mappa@a shall extend a minimumsystem.

of 500 feet beyond the proposed borrow source. (c) The pipe in the borehole shall be a minimum 6 inch diame
(b) A proposal for maintaining drainage asedimentation ter, Schedule 80 polyvinylchloride or an approved alternate.
control. (d) The lower 2/3 to 3/4 of the pipe in the borehole shall be

(9) STORMWATER MANAGEMENT. Submittals for soil borrow slottedor perforated pipe.
sourcesshall include a stormwater management plan that com (e) The backfill around the slotteat perforated pipe in the
plies with the requirements of s. NR 504.09 (1) (a) to (f) and (fhbreholeshall be one to one and 1/2 inch washed stone. The top
to (j), unless the borrow source is subject to other permits witly feet of the borehole shall be sealed.

equivalentauthority and requirements, such as a stormwater dis M E .
- . el > : ach gas extraction walhall have a flow control valve and
chargepermit or non—metallic mining reclamation permit. samplingaccess port.

(10) RECLAMATION OF BORROWSITES Submittals for soil ber ( .
; > o : g) The gas header system shall be looped to allow alternative
row sources shall include a reclamation pdigtailing the actions flow paths for the gas.

to be taken to achieve successful reclamation of the borrow . .
source. (h) The minimum slope on the headspe shall be 2% for

(&) Reclamation plans foborrow sources on the propertyp'pe_zsover the waste.mass. )
wherethe landfill islocated shall specify a post-mining land use (1) Polyethylene pipe shall be used for header and Iafipes.
thatis integrated with the existing and proposed drainage, surfacg(j) The sizing of the blowgheader and laterals shall ensure
waterdischage requirements, grades and final use of the landfithata minimum vacuum of 10 inches water column is available in
Thereclamation plan shall be prepared consistétit the appli  the header adjacent to those wells located furthest from the
cablestandards in ss. NR 135.06 to 135.12. blower.

(b) Soil borrow areas that are not on the landfill property are (k) A drip leg or equivalent shall be installed immediately
subjectto the provisions of ch. NR 135 and, if required, shall subeforethe blower to separat®mndensate from gas while preserv
mit a reclamation plan and obtaimanmetallic mining reclama ing the suction at the wells while undeaximum operating vac
tion permit from the appropriate regulatory authority uum.
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63 DEPARTMENT OF NATURAL RESOURCES NR 504.09

(L) All condensate transfer piping ag@s transfer piping imentbasins shall be calculateding the rainfall intensity over
locatedoutside of the limits of waste shak designed to be fully the 25 year6—hour storm event for the landfill. Principal spill
encasedn at least 2 feet of claylouble—cased pipe or by usingways,and outlet protection for sediment basins shall be designed
anotherapproved secondary containment method except for sys pass a 25 yeatime of concentration storm event. Egency
temswith multiple drip legs within théandfill where the bulk of spillwaysfor sedimentation basins shall be designed to pass a 100
the condensate has been removed. year,time of concentration storm everithe design of the dewa

(m) The system shall be designed to have the ability to colléeting structures for sediment basins shall be selected such that the
andtreat all condensate, measure volumes and collect sampléssin is dewatered in essthan 3 days. An analysis shall be-per

(n) A flare shall be designed to meet the requirements of darmedto document compliance with this requirement.

NR 445. (f) Storm wateshall be diverted away from the active fill area

(3) GAsMONITORING WELLS. A minimum of one gas monitor of the landfill andany borrow areas to a sedimentation control
ing well shall be located on each side of the landfill. Wedls structure.
shallbe constructed according to s. NR 507.1 (g) Containment berms placed around active fill areas lshall

(4) PassivEGAsEXTRACTIONSYSTEMS. Landfills which accept designedo controland collect the liquid volume resulting from
only industrial waste or other nonmunicipal soNdste with the the 25 yeay 24-hour storm event. The desigmall consider the
potentialto generate gas and which do not utilize an active gaslume of liquid generated from active fill areas which shall
extractionsystem shall be designedth a system which allows includeareas with exposed solid waste or angits waste cov
gasventing from the entire landfill surfacén analysis shall be eredby daily cover Stormwater in contact with active fill areas

performedto determine the spacing neededween gas venting shallbe handled and treated as leachate in accordance with ch. NR
trenchedor an efective system and also to ensure tratNR 445 506,

Iimiis for Eaﬁ%rd%us air ant."’t‘ﬂji”ami.mm be; excesdled. til— he  (h) Storm watedrainage ditches, structures and sedimentation
systém shall beé designed with a continuous fayer below the CBgsinsshallldischage along existing drainage patterns capable of

ping layer which allows surficial venting from the waste fisat centi oo -
; P ptingthe anticipated flow volume. An analysis shall be per
face. This layer may be part of the support layer required in s. Iﬁmed to determine the amount and velocity of rdrmior to

504.07(3). This layer shall consist of a minimum of one foot - . . .
granularsoil with a minimum hydraulic conductivity of 1x1D qandf_lll devtelopment ando document compliance with this
cm/secand a series of flexible, perforated pipes connected td &Y' ement. o _ _

seriesof outlets. (i) Storm water diversion and construction at a landfill shall be

History: Cr. RegisterMay, 1992, No437, ef. 6-1-92, rand recr RegisterJune, designedo minimize impacts on adjacent propegych as ero
1996,No. 486, eff 7-1-96;CR 05-020: t (2) (e)Register January 2006 No. 601, Sion’ sedimentation and ﬂooding_

eff. 2-1-06.

() Design of all storm water management features shal com

NR 504.09 Storm water management and miscella - ply V\_/ith othe_r applicable requirer_ne_nts of the department. Such
neous design and construction criteria for landfills. requirementsnclude, but are not limited to, ch. NR 103, and per

(1) STORM WATER MANAGEMENT. (a) Storm waterdrainage Mitsrequired by ch. 30, Stats.
ditches, structures and sedimentation basins shaltésigned (2) MisceLLaneous. All landfills shall be designed to meet
suchthat the construction of these items shall occur during the itthe following requirements:

tial stage of construction toontrol rainfall rundf and limit (a) A method of controlling any dust or windblown detsiigll
entrainedsediment from reaching surface water bodies.  pejnciuded in the landfill design. The factors which will due

(b) All landfills shall incorporate the following concepts in thesideredby thedepartment when evaluating alternative provisions
designof both temporary and permanent erosion and sedimgst controlling dust and windblown debris includes taemote

control measures: nessof the landfill, natural screening, windbreaks and waste
1. Grading and construction shall be scheduled to minimiggpes.

soil exposure. _ ' _ (b) Access to the landfill shall be restricted throtiyguse of

2. Existing vegetation shall be retained whenever feasiblgencing, natural barriers or other methods approveditmg by

3. Disturbed areas shall be vegetated and mulched. the department.

4. Runof shall be diverted away from disturbed areasl (c) All'access roads for the landfill, including those leading to
activefill areas. the active area, shall be designed for all weather operation.

5. Runof velocities shall be minimized. (d) All access roads which are used by over the highway

6. Drainageways and outlets shall be prepared to handle vehiclesshall be designed with a maximum grade no greater than
centratedor increased runbf 10%. The intersection of the landfill access road with an existing

7. Sediment shall be trapped on site. highwayshall be designed to provide fitient sight distance and

8. Runof control structures shall be inspected and maiﬁmmmummtgrference W'th_ trz{nb_ on the highway )
tained. (f) A minimum separation distance of 100 feet shall be main

(c) The design calculations requiredgiars. (d), (e) and (f) t&inedbetween the limits of filling and adjacembperty line. A
shalleach be performed for the period in the landfilevelop =~ Minimumdistance of 50 feet shall be maintained between ary per
mentwherethe combination of surface conditions and contripuff@nentberms or excavatiorassociated with the landfill, exclud
ing acreage would result in the greatest rémofume. ing storm water diversion structures and the adjapenperty

(d) All temporary and permanent storm water drainadgle' i ) i i
ditches, swales, conveyance channels, channel linings, outlet(9) The landfill shall be designed so that final grades in each
protection,culverts and other storm water control structures haphaseare reached as soonmsssible, and the open area used for
dling flow onto or of the landfill shall be designed to accommo refusefilling is minimized.
date peak flow rates from a 25 ygtime of concentration storm  (h) The final slopes of all landfills shall be equal to or greater
event. than5%, but may not exceed 4 horizontal to one vertical. Land

(e) Temporary and permanent sediment control measures sfifi§§ primarily designed for the acceptance of papermilaste
be designed to settle 0.015 mm size particles for all storms upwatertreatment plant sludge shall have final slopes no greater than
andincluding the 25 yea6—hour storm. The surface area for-sed horizontal to one vertical.
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(i) A minimum of 2 leachate head wells shall be proposed for 812. Well spacing shall be determined based on leachate flow
each major horizontal phase of thandfill unless otherwise rates,pumping characteristics, permeability of the waste mass,

approvedby the department. andability of the waste to accept liquid without being pressurized.
() All landfills which accept municipal solid waste shall be (c) Leachate distribution wells shak designed with a surface
suppliedwith a weight scale. sealto control odors and landfill gas.

(k) All landfills shall be designed with properly protected-per (d) Pumping pressures and pumping intervals for distribution
manentbenchmarks for horizontal and vertical contiBleva  wells shall be designed to prevent surface gi@ece of leachate.
tionsshall be tied to USGS datum and horizontal control shall Beumpingpressures and hydrostatic pressures &galimited to
referencedo the property boundary preventexcessiveressures to prevent separation of waste layers

History: Cr. RegisterJune, 1996, No. 486,fe7-1-96; am. (1) (e), Regist@ep  or short—circuiting of leachate to the leachate collection system.
tember,1998, No. 513, &/10-1-98;CR 05-020: r (2) (e) Register January 2006

No. 601, eff, 2~1-06. (e) The leachate distributiosystem shall be designed to
achievea uniformdistribution of leachate throughout the zone of
NR 504.095 Design criteria for landfills that  recircu -  influenceof the wells.
late leachate. (1) GENERAL. Leachate recirculation systems (f) Leachate distribution wells may be designed to also extract
shallbe designed to meet the following requirements: landfill gas.

(a) Leachate recirculaticshallbe limited to municipal solid (4) HORIZONTAL DISTRIBUTION SYSTEMS. Horizontaldistribu
wastelandfills that are designed withcomposite liner and leach tion systems shall meet the following requirements:
atecollection systenmeeting the minimum requirements of s. NR  (a) The leachate distribution piping shall be designed to dis
504.06. tribute the leachate consistently along its length.

(b) Leachate recirculation shall be limited to areas of the land (b) Distribution systems shall be designed with a permeable
fill where the leachate collection drainage blahksta hydraulic beddingmaterial that is capable of rapidly dissipating recircu
conductivityof 1 cm/sec or greateiThe department may approvelatedleachate into the waste mass.
leachaterecirculation in existing cells with lower permeability (¢) Distributions systems shall be designed with bedding-mate

leachatecollection blankets, provided that the operator can-defia| which is capable of maintaining its structure ahdracteris
onstratethat the maximum leachate headtloa liner can be main  tics during the expected operational life of the system.

tainedat less than 12 inches and that the recorded leacbate (d) Distribution systems shall be designed to operate with spe
hasnot exceeded 12 inches in the past. _cific distribution periods with landfill gas extractedtieinterval

(c) Leachateshall be recirculated only in areas of the landfilhetween those distribution periods, unless otherwise approved by
which are connected to the active gadraction systems and arethe department in writing. The length of the leachate distribution
capableof collecting the additional gas expected to be generatefriods and thentervalsof gas extraction shall be determined in
Active gas extraction shall commence in those areas no later tAafanner that minimizes uncontrolled landfill gas emissions.
theinitiation of Ieach_ate re_t:lrcu!atlpn. _ ~ (e) Pumping pressures and pumping intervals shall

(d) Leachate recirculation distribution systems shall net digesignedto prevent surface engance of leachate. Pumping
chargeleachate within 100 lateral feet of the extes@eslope pressureshall belimited to prevent excessive pressures to pre
final grades unless otherwise approved bydiygartment in wit  vent separation of waste layers seeps or other leachate -dis
Ing. charges.

(e) A minimum depth of 20 feet of waste shall be maintainedHistory: CR 04-077: crRegister November 2005 No. 599, 42-1-05.
betweerthe landfill base and lowest point of leachate distribution.

() Operating controls and instructions for leachate rec@rculgcgﬁti?‘g‘l'ﬁ%h @gﬂﬁi\fﬁdﬂgﬁg vsg;?é? for I'?I!]]i(;ﬁg:dion
tion distribution systems shall Ipeepared to apply to operations, o jiei4 |andfills designegrincipally for high volume industrial
expectedo be encountered in all weather and seasons. Instr

- . ; . - ste, wood residue and minor amounts of other wastes as
Lons shal inclde cessaton ofjeachiate recicaton Upon Sipprovecoythedeparment. T secton applie o all ewand
leachate excessive pressures within the waste mass, satur ¢ and tothe expansion of existing landills for which the plan

conditionsin the waste mass, inadequate shear strength of eferatlon was app'erved alfter Februa(;y 1 198?\'. h vol
wastemass or other conditions indicative of instability _ (1) GeneraL. (a) An applicant may design a high volume
industrialwaste landfill to meet the standards contained in ss. NR

me(ﬁt)s iﬁ;@? :PPI'{(':%?iT(')?}NS' !sr;e?ﬁgIftg?qtetgctilwqaetg?gg;shI;(et?otflrghs 4.05t0 504.09 or may propose an alternative design in aecord
! Pp Y cewith the provisions of this section.

meetth_lt_ehfolllomEgtreg_quQ? (:,_nts: ; hall be desi (b) If the applicant does not complete construction of the first
(@) The leachate distribution system shall be designéi&$0o i hhase of the landfill within 2 years from the datéhe plan
leachates not introduced into the waste in a manner that cau operation approval, the applicant shall reapply todkgart
pongln%or”sur{%ce rtl.Jl.ndfgf leachate. Open surface trenches ghanfor approval to construct the landfill. This application does
ponadsshall not be utilized. ‘ot constitute a feasibility report as defined in s. 289.24, Stats. The

_(b) The leachate distribution system shall be designed te migepartmentmay require additional conditions of approwad
mize evaporation of the leachate and volatilization of compoungisquireredesign of the landfill in accordance with state-of-the-

in leachate. The leachate distributgystem shall be designed togyt design criteria.

distributethe leachate in a manner that results in its absoription (c) An owner or operatanf a landfill which is designed pri

thewaste masafter application. Spray irrigation systems that ang,ajjy for disposal of high volume industrial wastay accept up

designedo promote evaporation shall not be utilized. 141094 by weight of municipal waste such as packaging which is
(3) VERTICAL DISTRIBUTION sysTEms. Vertical distribution generatedn conjunction with the manufacturing process, and not

SyStemeor leachate recirculation shall meet the fO”OWlng)e Subjecto the design requirements of s. NR 504.05 (1) House

requirements: hold and plant waste not generated as a direct result of the
(a) Wells designedsolely for the gas extraction system shalmanufacturingprocess suchs ofice and cafeteria waste, may not
not be used for leachate recirculation. bedisposed of in a landfill which does not meet the requirements

(b) Vertical distribution systems shall utilize vertical well®f s. NR 504.05 (1).
placedinto the waste mass. Distribution wdkksign need not  (2) DesiGNCAPACITY. Design capacity shall be accordance
complywith the requirements of BIR 504.08 (1) or ch. NR 141 with s. NR 504.05 (3).
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(3) DesiGN crRITERIA. An applicant seeking approval of anits specified in s. NR 502.13 (6) (g) shall be designed as composite
alternativedesign under this section shall demonstrate in the fedsied monofill cells according to the following criteria:

bility report required in ch. NR 512 that tiléernative design ade 1. The composite liner shall consist of a minimum 60 mit geo
quatelyprotects public health, welfare and the environnaemt - membraneoverlying a minimum thicknessf 4 feet of compacted
meetsor exceeds the location and performance standards of s. & meeting the specifications of s. NR 504.06.
504.04.The applicant may include the following types of infor 2 . :

: L . The leachate collection system shalblesigned such that
mationas a p.art of such a d.em(')nstra'tlon. . ... theleachate from the residue monofill aedin be sampled and €ol
~ (&) Landfill characteristics including regional and 5pec'f"|7ectedseparately from non-residue disposal areas.
informationon landuse, geologyhydrology hydrogeology and 3. The department may approve alternate designs such as

soils. . g " : .
(b) Waste characteristics including quantity and physicl ggﬁblellners if itfinds that the design provides equivalent protec

chemicalanalyses of the waste and its leachate. (b) All landfills that accept municipal solid waste combustor
o (ig)cgr?d{iiti]grlési)sf ?rf]gr;)i/tge&gn to contral geologic or hydl'Oge?esiduethat exceeds the limits specified in s. NR 502.13 (6) (g)
9 . . shall be designed as a double composite lined monofill cell
(d) Field demonstration data. o _accordingto the following criteria. The department may approve
(e) Design and performance data for other similarly designefternatedesigns if it finds that the design provides equivalent
and constructed landfills. protection.
~ (f) Accepted scientific or engineering analyses or Béldies, 1. The double composite liner shall be desigwitti 2 sepa
field plots, research, manufactusedata or demonstrations.  ratecomposite liners with each liner consisting of a mininn
(4) ApPROVAL CRITERIA. The department shall approve themil geomembrane overlying a minimum thickness of 4 feet of
alternativedesign proposed by the applicant if ttiepartment compactedtlay meeting the specifications of s. NR 504.06.
determinego a reasonable degree of certaihigt the alternative 2. The composite liners shall be separated by a leachate detec

designadequately protects public health, welfare and the enviro[irbn layer consisting of a minimurane foot layer of granular
mentand meets or exceeds the location and performance stddterial

dardsof s. NR 504.04. . )
History: Cr. RegisterJune, 1996, No. 486,fe7—1-96. 3. Separate leachate collection systems shall be designed

aboveand between the composite liners. The leachate collection
NR 504.11 Minimum design and construction  crite- systemshall be designesuch that the leachate from the leachate
ria for landfills accepting  residue produced by burning detectionlayer carbe sampled and collected separately from the
municipal solid waste. (1) AppuicaBiLITY. This section upperleachate collection system and froe non-residue dis
appliesto landfills designed for residue produced by the burningpsalareas.
of municipal solid waste as approved by the department. This sec(c) Al landfills which accept municipal solid waste combustor
tion applies to all new and existing landfills. residueshall be approved by the department in accordance with
(2) LANDFILL DESIGN CRITERIA FOR RESIDUE PRODUCED BY s.NR 514.07 (5) prior to accepting each specific resigaste
BURNING MUNICIPAL soLID WASTE. (@) All landfills thataccept stream.
municipalsolid waste combustor residue that tests below the lim History: Cr. RegisterJune, 1996, No. 486,fe7-1-96.
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