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Chapter NR 213
LINING OF INDUSTRIAL LAGOONS AND DESIGN OF ST ORAGE STRUCTURES

Subchapterl — General NR 213.10 General liner specifications.
NR 213.01  Purpose. NR 213.11  Specific liner specifications.
NR 213.02  Applicability. NR 213.12  Quality assurance and testing requirements.

NR 213.03  Existing lagoons, storage structures and treatment structures.
NR 213.04  Definitions.

NR 213.05 Additional requirements.

NR 213.06 Exemptions from ch\NR 213

NR 213.07  Abandonment.

NR 213.08 General design requirements.

Subchapter Il — Lining of Industrial Lagoons
NR 213.09 General submittal requirements.

Subchapter IIl — Design of Storage Structues

NR 213.13  Requirement$or sweet corn silage stacks of greater than 150 tons
which do not exceed 1200 tons at any one time.

NR 213.14  Stack structures for by—product solids.

NR 213.15 Storage tanks.

Note: Correctionsmadeunder s. 13.93 (2m) (b) 5. and 7., Stdegister Sep (f) All existing above ground and in—ground storage structures
tember,1997, No. 501 ; i i
constructed of concrete, glagsnforcedplastic or steel which are
watertight and are used for the treatment or storage of wastewater

Subchapterl — General History: Cr.RegisterJuly 1984, No. 343ef. 8-1-84; rand recrRegister June,
1990,No. 414 eff. 7-1-90;CR 13-057 am. (2) (b) Register July 2015 No. 715

NR 213.01 Purpose. The purpose of this chapisito pre ~ &ff-8-1-15.
tectpublic health and welfare by restoring, maintaining and pro
tecting the physical, chemical and biological integrity tbe
watersof the state and all uses of state groundwaters and surf;
watersin accordance with the provisions of &R 14Q and chs.
160and283, Stats.; and to establish minimum design standar
materialrequirements and performance criteria for all lagoon
storagestructures or treatmestructures that are regulated unde f this chapter by as soon as reasonably possible but no later than
$s.281.41and283.3] Stats., and ciNR 108 except those storage5 f Julv 1. 1990 ified by a2 WPDES it
structuresor treatment structures listed inNR 213.02 (2) years from July 1, 1950 0r as Specitied by a . permit.

History: Cr. Register July 1984, No. 343ef. 8-1-84; rand reciRegister June, (2) .A repo.rt. evgiluatlng compliance with t.he .de.5|gn §tandards,
1990,No. 414 eff. 7-1-90. material specifications and performance criteria in this chapter
shallbe submitted to the department within 2 years of July 1, 1990

NR 213.02 Applicability. (1) STRUCTURESREGULATED. unlessotherwise specified by a WPDES permit or other notifica
This chapter is applicable to all lagoons, tanks, stacking-struton by the department.
tures,and other storage or treatment structures that receive indus(p) |n the event that the owner cannot demonstrate compliance
trial, commercial or agriculturatastewaters, associated sludgegiith all of the design standards and material requirements with the
from industrial, commercial or agricultural sources, by—-produglistingfacility, the generator may request an exemption from the

solidsand any resulting leachates. The performance criteria isign standards and material requirementstho§ chapter in
this chapter may also be applicable to facilities that stther 5ccordancevith s.NR 213.06

materialssuch as coal and road salt and the resulting f@mof  pistory: cr. RegisterJuly 1984, No. 343ef. 8-1-84; rand recrRegistey June,
leachate. 1990,No. 414 eff. 7-1-90.
(2) STRUCTURESEXCLUDED. This chapter is not applicable to:

(a) Land disposal systems, suchadsorption ponds, which
areregulated under ciNR 214o0r ch.283 Stats.

NR 213.03 Existing lagoons, storage structures and
tment structures. (1) Owners andperators of lagoons,
Oragestructuresand treatment structures existing prior [to] July
1990 shall demonstrate the satisfaction of the department that
I existing lagoons, storage structures and treatment structures,
Xceptthose structures listed inf$R 213.02 (2)meet the purpose

NR 213.04 Definitions. The following definitions apply
to the terms used in this chapt@efinitions of other terms and
X meaningf abbreviations are set forth in ¢YR 205

(b) Lagoons “ansedd undte)r“(iihl'\; 1ﬁ22182' 00 502 504, (1) “ASTM” means the American Society foesfing and
or 660, or approved under subdHi. of ch. 295 Stats. ) Materials. Copiesof ASTM standards referenced in this chapter
_ (c) Lagoons used solely for research purposeter the direc  greavailable for inspection at thefiobs of the department of nat
tion of a Wisconsin registered professional engineeil scientist, ra| resources, the secretary of statefice and the legislative
geologistor ascientist employed by a university located withifeferencebureau. ASTM standards may be obtained ftben
this state, if approved by triepartment and provided the follow aAmerican Society for Esting and Materials, 1916 RaSéreet,
Ing requirements are met. PhiladelphiaPA 19103.

1. The size of the lagoon does not exceed one acre. (2) “Base course” means the layer or layers of specified

2. The lagoon is developed, operated and maintamadafe selected material of designed thickness placed on a subbase or
nuisance—freenanner so that no pollutants enter waters of tleibgradedo support a surface course.
state. (3) “Bedrock” means the rocks that underlie soil material or

3. Copies of the research proposal are submitted to the-deparéatthe eartts surface which are encountered when the weath
mentprior to initiating constructiomnd any resulting reports or eredin—place consolidated material,dar than 2 mm in size, is
publicationson the research are provided to the department. greaterthan 50% by volume.

(d) Lagoons and storage structures designed, constructed an(4) “By—product solids” means waste solid products, inelud
usedsolely for the storage of animal wastes. ing but not limited to cuttings or peelings generated at processing

(e) Sweet corn silage stacks which are utilized for direct feetgcilities, fresh or actively fermenting sweet corn silage, other
ing of livestock, have less than 150 tons on a site at any one titped wastes and paunch manure.
andare locateduch that surface water or groundwater pollution (5) “Coefficient of permeability” means the rate of disaar
do not occur of water under laminar flow conditions, throughunit cross—
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sectionalarea of porous medium, under a unit hydraulic gradiedéesign limitations, and more frequent or stringenfliefnt or
andstandard temperature. groundwatemonitoring requirements, if:

(6) “Community public water supply system” means a water (1) Thereis an increased possibiligf groundwater contami
supply system having at least 15 service connections used rtiondue tostructure location, soil types, geologic condition or
year-roundesidents or regularly serving at least 25 year-rouradherconditions, or
residents.Any water supply system serving 7 or more homes, 10 (2) The storedor treated material may contain any substance
or more mobile homes, 10 or more apartment units, or 10 or mefeconcentration of substancaest normally associated with the
condominiumunits shall beonsidered a community public watertype of dischages identified in SNR 213.02 (1)suchas toxic sub
supply system unless information évailable to indicate that 25 stancesr hazardous wastes, or
year-round residents will not be served. (3) Thestorage structure or treatment unit may cause a public

(7) “Detrimentaleffect” means contamination dfe lands or nuisance.
watersof the state, or making the same injurious to public healthHistory: Cr. Register June, 1990, No. 414f. 7-1-90.
harmfulfor commercial or agricultural use, or deleterious te ani .
mal or plant life. NR 213.06 Exemptions from ch. NR 213. (1) The

(8) “Floodway” hasthe meaning specified under iR 116. departmentnay allow exemptions from the design standards and

; . materialrequirements described this chapter if the owner or
(9) “Groundwater”means any of the waters of the state, &syeratorcan demonstrate that such design standards and material

definedin s.281.01 (18) Stats., occurring in a saturated subsukequirementsre more stringent than necessary to comply téth

face geological formation of rock or soil. provisionsof ch.NR 140and chs160and283 Stats. The owner
(10) “Groundwater monitoring” means measuringhe or operator shall justify such an exemption from the design stan

groundwatetevel and analyzing sampleswater taken from the dardsand material requirements of this chapter by demonstrating

ground. thatthe alternative design will comply with the following perfor
(11) “Lagoon” means a natural or human-made containmefitancecriteria:

structure constructed primarily of earthen materials and used for (a) That pollutant dilution, dispersion or degradation will

the treatment or storage of industrisbmmercial or agricultural occurwithin the design management zaedefined in chiNR

wastewaterbiological fermentation leachates or sludge. 140,
(12) “Pavementstructure” means theombination of sub (b) That increases aofubstances in the groundwater from
base base and surface courses placed on a subgrade. lagoons storage structureand treatment structures at the site will

(13) “Potable water supplywell” means a well supplying be minimized to the extent technically and economically feasible;
waterfor human consumption, sanitary use or food product preg!
ration. (c) That applicablgroundwater and surface water standards

(14) “Storagestructure” means either an earthen containmeifll not be exceeded.
structureor a storage tank used fibre storage of wastewater or  (2) Thedepartment shall consider tfalowing factors when
biological fermentation leachate® a structure constructed forreviewing an alternative design in consideration of granting an
stackingand storage of by—product solids or other material. exemption:

(15) “Storagetank” means a containment vessel fabricated of (&) Physical characteristics of the site, such as soil texture, soil
concreteglass—reinforced plastic or steel for the purpose of stgtermeability,depth to groundwater and depth to and type of bed
ageor treatment of wastewater or biological fermentation leacfock.
ates. (b) Age and condition of an existing structure.

(16) “Subbase”means the layer or layers of specified or (c) Analytical data from existing groundwataronitoring
selectedmaterial of designed thickness placed on a subgradewtells or any that may be installed as part of the demonstration.

supporta base course. (d) The quantity and composition of the materials stored or
(17) “Subgrade”’means the ground surface upon which treatedat the facility
pavemenstructure is constructed. (e) The compatibility between the materials stored or treated

(18) “Surfacecourse” means the layer or layers of specifiednd the lining of the storage or treatment unit.
materialof designed thickness placed @ibase course and form  (f) Any other information relevant to the environmental
ing the upper portion of a pavement structure. If more than oimapactsof the facility’'s operations.
layer is specified, the bottom layer is referred to as the binder (3) SUBMITTING AN EXEMPTION REQUEST-NEW OR MODIFIED
course. STRUCTURES. The owner or operator of a new or modified lagoon,
(19) “Treatmentstructure’means either an earthen treatmerstoragestructure or treatment structure may request an exemption
structureor a treatment tank used for the chemical, physical iom the design standards and material requirenaritss chap
biological treatment of wastewater or biological fermentation dér by submitting facts to the department:
leachate®r a structure constructed for chemical, physical or bio (a) In the applicatiorfor issuance, reissuance or modification

logical treatment of by—product solids or other material. of WPDES permit, or
(20) “Wetlands” has the meaning specified under28.32 (b) In plans and specifications for a new or expanded lagoon,
Stats. storagestructure or during the 90-day plan approval period as

(21) “WDOT standards foroadsand bridge construction” specifiedin s.281.41 Stats., or
meanghe Wsconsin department of transportation standard speci (c) During the 30—-day public comment period following pub
ficationsfor road and bridge construction, edition of 1989. lic notice by the department of inteotissue, reissue or modify

Note: Copies of the WDOT standards may be inspected atftbesoéf the depart 2 WPDES permit under 283.39 Stats., or
ment,the secretary of state and the legislative reference bureau. . .
History: Cr.RegisteyJuly 1984, No. 343ef. 8—1-84; rand recrRegister June, (d) Ata pUth hea”ng held under283.490r 283.63 Stats.

1990,No. 414 eff. 7-1-90; correction in (1) made undef8.92 (4) (b) 6.Stats. (4) SUBMITTING AN EXEMPTION REQUEST-EXISTING STRUG
TURES. The owner or operator of a lagoon, storage structure or
NR 213.05 Additional requirements.  The desigrstar  treatmentstructure in existence prior to July 1, 1990 may request
dards,material requirements or performance criteria ofethep an exemption from the design standards and material require
ter may be supplemented superseded by more stringent requirementsof this chapter If an exemption is not granted, the depart
ments, including pretreatmentequirements, more stringentmentshall propose to issue a n&MPDES permit or modify the
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existing WPDES permit to include a schedaiecompliance to (b) When a groundwater monitoring system is required, the
achievethe purpose of this chapter parameterso be monitored anthe monitoring frequency will be
History: Cr. Register June, 1990, No. 414f. 7-1-90. establishedn a case-by-case basis.

(4) ADDITIONAL DESIGN REQUIREMENTS. In cases where criti

NR 213.07 Abandonment. Lagoons, storage structurescal groundwatergeologic or construction conditions warrant, the
and treatment structures which wilb longer be used, shall be departmentmay require construction specifications or testing
properly abandoned within 2 years of the date on which wasteguirementsnore stringent than those described in this chapter
materialwas last stored or treated. A plan outlininggheposed if necessary to preclude detrimentééefs to the groundwater
methodof abandonmerghall be submitted to the department for History: Cr. RegisterJuly 1984, No. 343eff. 8-1-84; renum. from NR 213.05
approval. This plan shall contain a procedtweproperly identify ~andam.Register June, 1990, No. 414f. 7-1-90.
the presenceand characteristics of any accumulated solid waste
and provide appropriate removal, disposal or recycling or4reat Subchapterll — Lining of Industrial Lagoons
mentalternatives in accordance with applicable solid and hazard

ouswaste laws. All recycling, treatment and dispssall be con NR 213.09 General submittal requirements.
otherwisedirected by the department, all abandonment plans shg{ly|| be submitted to the department for approval in accordance

COmplleth ch.NR 720for soils that have been contaminated bwn:h 328141 Stats_, prior to |n|t|at|ng construction.
the contents of the lagoon, storage structure or treatsterdture.
The plan shall also address site restoration and any Iandscaq'
thatwill prevent accumulation of standimegater or rundt The
department may require groundwater monitoring for a period

. ittal of final plans.
time after abandonment of the land treatment system to asses?b . . . . .
groundwaterimpacts. Thedesign, installation, construction, . ) The engineering report shall outline the entire project and

abandonmenand documentation of all monitoring wells shall bdclude,at a minimum, the following information: subsurface site
in accordance with the requirements of KR 141 conditions, waste sources, waste analysisd waste volume;

History: Cr. Register June, 1990, No. 414f. 7-1-90; am.Registey April, ~Materialsand specifications of the proposed liner requireder
1994,No. 46Q eff. 5-1-94; am.Register March, 1995, No. 47%ff. 4-1-95. ss.NR 213.10and213.1t compatibility of the waste and pro
posediner and estimated lifef the liner required under suid);
NR 213.08 General design requirements. (1) Loca- .the proposed method of installqtion, and the equipment and test
TIoN. (@) Lagoons, storage structures and treatment structufigsmethods tde used for quality control both during and after

a) The department recommends, whenever possiplelia+
y engineering report outlining the project and including any
avyailableinformationrequired under pafb) be made prior to sub

may not be located closer than: construction.
1. 1,000 feet from a well serving a community public water (¢) The plans and specifications shall include the existing and
supply system. finishedelevations and adequate details to fully illustrateptioe

2. 250 feet from other potable water supply wells. posedinstallation. o ) .
3. 500 feet from an inhabited dwelling except that this dis (@) When a groundwater monitoring system is required under
tancemay be reduced with written permission from the ovemer s.NR 213.08 (3)an engineering report and plans and speeifica

: : i hall be submitteédnd shall include: a discussion of the
occupantf the residence. The department may require a greaﬂgps S X
distancedepending orthe type of lagoon, storage structure Opwstallatlon,the proposed materials to be used, taedmethod of

treatmentstructure and potential for aesthetigacts and public constructionand location of all proposed wells.
healthimpacts. (2) SUBSURFACEINVESTIGATION. (a) Reports orsubsurface

(b) Lagoons, storage structures and treatment structures Iﬁg\%conditions shall include boring logs, particle size distribution
n

: - and soil classifications for each major lithologic unit and the
not be locatedn the floodway and shall conform with the require depthsio groundwater and bedrock when encountered. n

mentsof ch.NR 116. ) o L ; .
site soil is proposed as the lining material, compaction curves, per
(c) Lagoons, storage structumsdireatment structures may meapilitiesand Atterbey limits shall be established for the soil
not be located within wetlands. proposedor the lining material.

(d) Lagoons, storage structures and treatment strudthedls 1y Syficient soil borings shall be performed at each proposed
be designed and operatéal minimize the level of substances inagoonsite to adequately defiree subsurface soil conditions and
the groundwater and tprevent exceedance of the groundwatejepthto groundwater and bedrock at the site. A minimum of 3
preventiveaction limits(PAL) to the extent technically and eco pringsfor the first acre and one boring for each additional acre
nomically feasible. Groundwater preventieetion limits are  or portion of an acre shall be performed. The borings should be
listedin ss.NR 140.10and140.12 distributedin a grid pattern over the entire site. In no caselesay

(2) Basic coNsTRUCTION DESIGN. (@) Efective erosion than3 borings beerformed. The department may require addi
protection of exterior slopes of lagoons shall be provided bgional borings dependingpon the size of the lagoon, proposed
appropriatemeans, such as riprap or seeding with grass. liner, waste material, or known or anticipated critical hydregeo

(b) Lagoons shall be maintained as necessary to prevent scéic conditions at the site.
ing of the liner and liner covediscourage vegetative growth, and (c) All soil borings shall extendrinimum of 10 feet below
avoid desiccation and cracking of the liner the proposed base grade of the lagamrtp groundwater or bed

(c) A minimum separation of 5 feet shall be maintainetPck, whichever is less.
betweenthe bottom of the lagoon liner or subbadea storage (d) Soil borings shall be performed by or under the supervision
structureand either bedrock or the groundwater level, whichevef a qualified soil testindaboratory engineering firm, or other
is higher individual or firm which hasdemonstrated the capability to per

(3) GROUNDWATERMONITORING. (a) A groundwater moniter ~form such work.
ing system designed and constructed in accordance witiiRch.  (e) Measurement of the resistance of thetsqilenetration and
141 may be required by the department to provide information time collection of soil samples shall be performed every 5 feet and
the long term efiects of a lagoon, storage structure or treatmeat all significant changes in soil type or lithology in each soit bor
structureon groundwater ing.
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(f) All soil samples shall be analyzed famarticle size distribu  obtainedfrom the American Society foresting and Materials, 1916 Race Street,

. >3 PhiladelphiafA 19103,
tion and classified texturally History: Cr. RegisterJuly, 1984, No. 343ef. 8-1-84; renum. from NR 213.06

(9) When requiredinder sNR 213.08 (3)groundwater moni  and am. (1) (a), (b) and (d), (2) (9), (3) (a), (d) &B)di), Register June, 1990, No.
toring wells may be installed in the soil boring holes provide@E‘f_%ffl- 7-1-90; am. (5) (a), (d), (e) and (Register April, 1991, No. 424ef.
theseholes are locateddequately to assure representative mon '
toring of both upgradient andowngradient groundwater condi NR 213.10 General liner specifications. (1) Gen-

tions. . ERAL. (a) All lagoons shall be sealedmevent excessive exfiltra
(3) WasTEANALYSIS. (a) Representative samples of allwastql?n_
e

\;Vr?éle;’zseﬁ%gge?érﬁ?r?é tmhgtigglzégiﬁgnﬁigrwptlgg l%fs(inaﬁgf)‘/” ~7 1. Natural soil materials, soil-bentonite mixtures or synthetic
sesmay be used, provided they are representative of the wasterr}a.erS apprqved by the department maY be “Seq as lagoon .Ilners.
ter, sludge or other materials to be discjeat to the lagoon. 2. Allliners shallbe constructed with materials compatible
(b) Sludge shall be analyzed on batttotal solids and an With the wastewater to be contained by the lagoon.
extractedpore water basis. 3. Prior to installation of any typef liner, the lagoon bottom
; shallbe compacted to a depth of 6 inches, at a minimum to 95%
(c) The parameters analyzed for may include BGIDD, pH, X ' € .
alkalinity, specific conductance, chloride, sulfate, sodiat, of the maximum standard proctor dry densiy or above opti

cium, magnesium, total dissolvesblids, hardness, or any othefMuMmoisture.

constituentsor properties known or suspectecdtdetrimental to 4. Allliners shall be constructed to provide a uniform barrier
the integrity of the proposed liner to exfiltration across the lagoon bottom, interior dike walls and

(d) For all facilities, estimated wastewatgtaracterization extendingup the dike wall to the b_erm.'
shallbe provided, along with the basis for the estimates. ~ 5. The department may require a liner to be protected by an
(4) WASTE AND LINER COMPATIBILTY. (a) Compatibility inorganiclayer of soil or crushed stone if necessary to protect

betweenthe waste and the proposed liner shall be addressed Hﬁ'zns_ﬁlﬁCh thltr;gs ?Ii prhEIOC;h?im;IGG?C\I;IOQi, |c|e rortrv&\_/?vena(t:rt]lon,
documented. Prior research or data from similar existing site r?: eTh' a;g/agro bl ﬁa gz ﬁw'g'mom t?fc%g g oge fooet and
shallbeincluded when available. If specific testing is performed'€"- /IS 1ayer v inimum thickness

all test procedures usstall be detailed and the results provide s;t?cliglf(l)frr;grgnzifaerdngﬂgofrzzii\];?rsnoﬁ rlj)scgj ti%” d%lgg:?rz:yr;d
(b) For synthetic and soil-bentonite liners, written confirmaequirethat a soil fabric securely attached to the berm be placed

tion of compatibility as well as the estimated design life of thgaqyeerthe liner and the cover materialprevent slumping of the
liner againstthe waste in question, shall be provided by thg,ermaterial.

manufa(;]turéeof the synthetic Ilne.r or bentcl)lngel. . 6. Riprap may be required along the air-water interface if
_(c) The department may require controlled long term compajecessaryo minimizerodent activity or exposure and erosion of
bility testing such as column studies, permeabilityromersion i ajiner or subgrade.

tests to determine long—term changes in permealshiy strue 7. Eor lagoons which will be empty for extendatiodsof

turesorsp;)Ahysmal properties of the liner Soil | time, a synthetic lining material shall be used to prevent liner deg
(5) SAMPLING AND TESTING STANDARDS. (@) Soil samples oqationas a result of desiccation.

takento determine soil classification, particle size distribution or . . L .
permeability shall be taken in accorgance with ASTM D1586 (b) Soil or soil-bentonite liners. 1. The design standard for the

(1984), ASTM D1587 (1983) or ASTM D3550 (1984) co—efficientof permeability of soil or soil-bentonite liners may
’ : notexceed 1 x 10 cm/sec.

(b) Coeficient of permeability of the constructed soil or soil- 2. Thethickness of soil or soil-bentonite liners shall be deter

bentoniteliner shall bedetermined using a laboratory permeabil . d di ) \ ti d shall includ
ity teston hydrated and saturated specimens of the liner materfg|n€daccording to Darcg equation and shall include an appro
priate safety factor for construction variabilitySee @ble 1.

compactedht the same approximate density as exists innthe
field condition. Ests may be performed on remolded or core sam

ples. The permeability shall be based on stabilized inflow and out o ~Tablel _
flow rates duringhe test. Separate tests shall be performed using Minimum Required Liner Thickness (inches)
tap water and the wastewater or sludge extract, andethats For Natural Soil and Soil-Bentonite Liners
compared.All preparation work and information detailing the test o ili
appa?ratushalIpbepsubmitted along with all results obta%ned. gfotehgcll_?:;:)f Permeability Vl:\)lis‘;tt?]v%?tt;ar
(c) Particle size analysés determine particle size distribution ;
of soil samplesshall be performed in accordance with ASTM cm/sec (ft/day) 4 6 8 10 12 14 16
D422 (1972). -
(d) Plasticity index shall be determined in accordance witlJr x 10°
ASTM D4318 (1984). (2.82 x 10%) 12 16 20 25 29 34 38
(e) Measurement of the resistance of sopenetration shall 8
be determined in accordance with ASTM D1558 (1984) or ASTMP X 10°
D1586(198;]|1)-OI . ol be d . (1.41 x 10%) 12 12 12 13 16 18 20
Standard proctor densities shall be determined in accorgd
ancewith ASTM D38 (1975, b e s o e ha e e o e estevater

(g) Soils shall be classified texturally according to the Unified

ClassificationSystem. 3. To a depth 06 inches, a minimum of 15% of the unmodi

(h) In-place density may be determiriedaccordance with fied soil upon which a soil or soil-bentonite liner is to be-con
N ieda structedshall pass a No. 200 sieve. If thégjuirement cannot be
ASTM D2922 (1981) or ASTM D2937 (1983). met, a soil filter fabric designed to retain those particles passing

(i) Other methods of sampling and testing may be approvedgio. 200 sieve shall hglaced between the liner and the existing
the department on a case—by-case basis. soil.

Note: Copies of ASTM D1586, D1587, D3550, D422, D424, D15558, D698, . o H H
D2922and D2937 may be inspected at thiicefof the department, the secretary of 4. Soil or soil-bentonite liners shall be CompaCted at or above

stateand thelegislative reference bureau. Copies of ASTM standards may also @ptimum moisture.
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5. A means shall be provided to prevent soil or soil-bentonite (f) Prior to constructing synthetic liners, the underlying soils
linersfrom desiccating after completion of construction and priahallbe treated with an herbicide in accordance witmthaufae
to placing the lagoon into operation. turer’srecommendations.

(2) ExFILTRATION RATE. (a) The design loss of wastewater of, History: Cr. ngﬁtﬁif’?li?f‘y‘:'f?gé“seﬁ' §-1-84; renum. from NR 213.08,
sludgefrom any lined lagoon may not exceed 500 gallons per adi®
perday NR 213.12 Quality assurance and testing require -

(b) In circumstances where soil characteristics, groundwataeents. (1) GeENerAL. (a) All liners shall be tested before the
quality, waste characteristics or concern with the liner-wastegoonsare put into operation to ensure that all performance stan
compatibility warrant, the department may require that momardsand design specifications as approved have been met. A

stringentexfiltration rates be met. post—constructiomeport shall besubmitted to the department for
History: Cr. Register July 1984, No. 343eff. 8-1-84; renum. from NR 213.07 approvalprior to dischaging any wastes into tHagoons. The
andam. (1) (b) 2. and (2) (bRegistes June, 1990, No. 414f. 7-1-90. reportshall include: all material test results required under(&ub.

or (3); plan sheets illustrating final elevations, slopes and test loca
ftions; a discussioof weather conditions and any unexpected con
gitions encountered during construction.

NR 213.11 Specific liner specifications. (1) NATURAL
SOIL LINER SPECIFICATIONS. (&) Natural soil liners shall consist o

soils of which a minimum of 50% of the soil particles pass a N ) . .
° P P (b) Testing shall be performed in accordance with §ipor

200sieve.
(b) Natural soil to be used as a liner shall contain less than &% or any other method approved by the department.

organic material, and less than 5% by weight of the naturaosoil (C) All tests shall be performed under the direct supervision of
be used shall be retained on a No. 4 sieve. the design engineer except for tests on synthetic or soil-bentonite

. . ... liners,which shall be performed under the direct supervision of a
of ;?le':g:ulrgl soito be used as a liner shall have a plasticity ind épresentativef the manufacturer unless otherwise specified by

- the department in the plan approval.
(d) Natural soil liners shall be compacted to at least 958teof (2) SOIL OR SOIL-BENTONITE LINERS. (a) Following comple
maximumstandard proctor dry density

. tion of constructiorand prior to being put into use, core samples
(&) Natural sail liners shall be constructed and compacteddf soil or soil-bentonite liners shall be taken in accordavitie
lifts. A lift may not exceed a compacted thickness of 6 inchesasTM D1587 (1983). A minimum of 5 samples per acre of liner
(f) Frost susceptible soils may notused to construct a naturalsurface shall be takerThe samples shall be split proportionately
soil liner. Silts and silty sands shall be considered frost suscepietweenthe wetted areas of the bottom and interior walls of the
ble. dikesrelative to the total area of each and spaced to provide repre
(g) When constructing natural soil liners with native in—placgeentativesamples of the linerFor lagoons less than one acre in
soils, the subbase shall be scarified prior to compaction. Subs&ze,a minimum of 5 samples shall be taken.
quently,the existing base shall be scarified prior to placement of (b) The core samples shall be tested by a soil testing laboratory
eachsuccessive lift. or engineering firm for the following parameters: dry wnitight
(h) Natural soil liners shall be constructadder the direct density,moisture content, degree of compaction, liner thickness,
supervisionof a qualified soils technician or enginemrgeotech  particle size distribution and Atterbgrlimits. Additionally,
nical engineer permeabilitytests shall be performed on a minimun3aff every
(2) SOIL-BENTONITELINERS. (@) The soil to be mixed with the 5 core samples. The desigtandards for liner thickness and
bentoniteshall have a plasticity index af least 12, a minimum Permeabilityshall be considered met if:
of 30% of the soil by weight shall pass a No. 200 sieve, and less 1. The average thickness of soil or soil-bentonite linads
than 5% by weight shall be retained on a No. 4 sieve. coversamples, analyzed separatele equal to or greater than the
(b) Bentonite shall be applied at a rateommended by the SPecifieddesign thickness; and
manufactureor an independent soil expert. Completed soil-ben 2. An individual sampla&loes not have a thickness which is
tonite liners shall contaira minimum of 5% bentonite by dry lessthan the design thickness by more than 0.1 foot; and

weight. 3. The permeabilityf at least 60% of the liner samples tested
(c) Ninety percenbf the bentonite by weight shall pass a Noareequal to or less than the design permeability; and

80 sieve. 4. An individual sample does not have a permeability more
(d) Bentoniteshall be thoroughly admixed with the soilthanone order of magnitude greater than the design permeability

throughoutthe entire thickness of each lift. (c) All test holes shall be backfilled using materidisntical
(e) Soil-bentonite liners shall be compacted to at least 85%tefthe liner design materials and compacted.

the maximum standard proctor dry density (3) SyNTHETIC LINERS. Subsequent to installation of synthetic

() Soil-bentonite liners shall be constructed under the dirdiéters and prior to placemendf the liner coverall field con
supervision of a qualified representative of the bentonitétructedseams shall be tested in accordance with the manufac

manufacturersoil technician or engingeor geotechnical engi turer’s recommendations' to insutiee integrity Of the liner All )
neer. faulty seams shall beepairedand retested until a proper seal is

- - obtained.
(3)th_3(|l;lTHETICfLI§l§RS_.| (a) Synthetlc liners shall have a mini Note: Copies of ASTM D1587 may biespected at the fides of the department,
mumtnickness o mils. the secretary of state and the legislative reference bureau. Copies of ASTM standards

(b) Synthetic liners shall biestalled under the direct supervi may also be obtained from the American Society festihgand Materials, 1916
; s : RaceStreet, PhiladelphiaAP19103.

sionof a qua“fled mar_]UfaCtura representatlve. L History: Cr. RegisteyJuly, 1984, No. 343efl. 8—1-84; renum. from NR 213.09,

(c) To a depth of 6 inches below the bottom of syntHet@rs, RegisterJune, 1990, No. 41éf. 7-1-90; am. (2) (a]Register April, 1991, No. 424
the soil shall be free from Ige rocks, angular stones, soil clumpsff. 5-1-91.
sticksor other maFerlaI which may puncture the Imfer . Subchapter |l — Design of Storage Structures

(d) Synthetic linershall be securely anchored into the dike
berm. NR 213.13 Requirements for sweet corn  silage

(e) Venting shall be provided beneath synthetic liners te prstacks of greater than 150 tons which do not exceed
ventfailure as a result of backpressure from gas accumulationI#00 tons at any one time. Sweefcorn silage stacks which do
fluctuationsin the watertable elevation. If a liner cover is-pronot exceed 1200 tons per site at any one time are not required to
vided, this requirement may be waived. meetthe specifications of R 213.14if subs(1), (2) and(3) are
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met. This section does not apply to sweet corn silage stacks of Ielsall be smoothed, shaped and compacted to the required grade,

than150 tons per site at any one time. sectionand uniform densityThe subgrade shall be scarified to the
(1) GENERAL SITE CRITERIA. Sites used for stacking of sweetdepth necessary for shaping and compaction. Stones over 6

cornsilage which do nagxceed 1200 tons per site at any one tini@chesin diameter shall be removed during site preparation.

shallmeet the following conditions: (4) BITUMINOUS CONCRETESTRUCTUREDESIGNAND CONSTRUG
(a) Atleast 50% of the natural soil in the upper 24 inches pas3#\ CRITERIA. (a) The pavement structure shall consist of a-mini
aNo. 200 sieve. mumof 10 inches of well drained subgrade or subbase. A suitable
(b) No greater than 5% by weight of the upper 24 inches of tRPgradés one with 35%or less passing a No. 200 sieve, and a
naturalsoil is retained on a No. 4 sieve. p astlcszl'gylnr?ex off 10 o;lledss. The base cc(;urk'lse sha]LcII contain a mIRI i
L o mum 8 inches of crushed aggregate and the surface course shal
tha(r?)7 The plasticity index of the natural soil is equal tgyaater be 3 inches of bituminous concrete pavement in 2 layers.

(b) The aggregates of the base course shall conform to the

(d) The stack is located at least 1000 feet from any well servia% dati 7 . ; .
. : ation requirements for gradation No. 2 in accordavitte
acommunity public water supply system amideast 250 feet from sec.304.2.6 WDOT standards for road and bridge construction.

anyother potable water supply well (c) The aggregates of the bituminous concrete pavement may
(e) The stack is located at le&@0 feet from an inhabited not be of dolomitic or limestone origin.

dwelling except that this distance may be reduced withwiiitéeen

permissionfrom the owner and occupants of the residence. (d) The bituminous concrete pavement shall be laid in 2 lifts
(f) The stack is located at least 5 vertical feet fromgtoend of a minimum #, inch binder course an&4 inch surface course.

wateror bedrock. _(e) The bituminous mix desigaboratory sheet shall be sub
(g) The base of the stack is located on a site that does Riitiedwith the plans and specifications.

exceed% slope. (f) Aggregates in the binder course shall conform tgthda

dign requirementsgor gradation No. 2. Aggregates in the surface
course shall conform to the gradation requirements for gradation

facezwaLter Leachate f thstack shall b No. 3. in accordance with sec. 304.2.6., WDOT standards for road
(2) LEACHATE MANAGEMENT. Leachate from ack shall be andbridge construction.

collectedand landspreaih a manner that prevents surface water (9) The asphalt shall me#te 120-150 penetration grade in

andgroundwater pollution. -
. accordanceavith AASHTO T49.
(3) DOCUMENTATION OF COMPLIANCE. Documentation of com Note: Copies of AASHD T49 may be inspected at théiaes of the department,

pliance with subg1) and(2) Shf’:lll be submitted to the departmenfl‘nesecretary of state and the legislative reference bureau.
for reviewand acceptance prior to use of the site for stacking of (h) The desigmix of asphalt cement and aggregates shall

(h) The stack is located at least 200 feet from the nearest

sweetcorn silage. yield a Marshall stability of no less than 1000 with an air void of
History: Cr. RegisterJune, 1990, No. 4]14f. 7-1-90. the compacted mixture no more than 2%.
NR 213.14 Stack structures for by—product solids. (i) The binder course shall be compacted to at least 93% 50

This section shall be applicable to all by-product solids stacgl,fow Marshall. The surface course stzlcompacted to at least
exceptthose stackidentified in s.NR 213.02 (2) (epr those %50 blow Marshall.
stackswhich meet the requirements of\R 213.13 () The surface course shall be appsedh that a minimum 2

(1) GENERAL SUBMITTAL REQUIREMENTS. (a) An engineering footoverlap is to be provided over the binder course joints.
report and plans and specifications shall be submitted to the (k) Curbing or side walls shall be provided at the perimeter of
departmenfor approval in accordance with281.47, Stats., prior the base and be sealed to prevent exfiltration at the seams and
to initiating construction. undercuttingoy rainfall. Dumping pads shall be paved and-con

Note: The department recommends that whenever possible, a preliminary ediguouswith the structure.
e et o e s Momlon 8081 (L) A qualified inspector shalie on site during consiruction

o} document compaction measurements. Compaction shall be

(b) The engineering report shall outline the entire project al . -
include,at a minimum, the following information: legal deserip measgredwth a ”“C'eaf density mejer cher apprqved methOd'
é\lote. The department believes that properly mixed and applied bituminous con
t

tion O_f the site SUbgrade Cc_)nditio_nS: 5_0" classification, percent sQileis a suitable construction material for by—product stacking structures. However
passinga No.200 sieve, soil plasticity index, depth to bedrock arghcelonger-term studies have not yet been performed, the longptformance
to seasondhigh groundwa’[ers’ waste sources, and waste voluiéhis material with this particular use cannot be predicted at this time.

: ) ; Note: Copies of WDOT standard 304.2.6 mayihgpectedat the ofices of the
andmaterials and specmcatlons of the prOpOSEd structure. departmentthe secretary of state and the legislative reference bureau.

(2) GENERAL DESIGN AND CONSTRUCTIONCRITERIA. (a) The (5) CONCRETE STRUCTUREDESIGN AND CONSTRUCTIONCRITE-
base,walls and joints of they—product solids stack structure shalk,,  (a) The pavement structure shall consist of a minimum of 10

be constructed for maximumontainment of any leachate generinchesof well drained soil subgrade or subbase. A suitable sub
atedsuch that alleachate is conveyed to and stored in an approvspildeis one with 35% or less passing a No. 200 sieika plastic

leachatestorage facility ity index of 10 or less. The base course shall contain a minimum
(b) The minimum slope fothe base of the structure shall bet inches of crushed aggregate and the surface course shall be 6
2%. inchesof concrete.

(c) Construction of bituminous concrete structures and con (b) Curbing or side walls shall surround the base and be sealed
cretestructures shall comply with the WDOT standardséad  to prevent exfiltration at the seams and undercutting by rainfall.
andbridge construction. Other materials for stack structures mpyimpingareas shall be paved and contiguous with the structure.
be proposed in the plans and specifications submitted to they The surface course curbing and walls shall be protected
department.Approval of any material shall be based on the-capfom chemical and biological decomposition with an appropriate

bility of the material to meet the purpose of this chapter sealantwhich is resistant to degradation from sunlight.
Note: Copies of WDOT standards may be inspected at fieesfof the depart
ment, the secretary of state and the legislative reference bureau. (d) The aggregates of the base course shall conform to the

(3) SITE PREPARATION. (a) Prior to construction, the site aredradationrequirements for gradation ridin accordance with sec.
shallbe cleared of all vegetation, brush, roots smenps. Materi 304.2.6,WDOT standards for road and bridge construction.
alsencounteredbove the required elevations shall be excavated (e) Coarse aggregates of the concrete mixture shall be well
andall depressions the subgrade shall be filled. The subgradgradedbetween the limits specified in size rb.gradation in
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accordancevith sec. 501.3.6.4.5 WDOT standafdsroad and asavailability of labor leachate disposal equipment, avdila
bridge construction. bility of leachate disposal sites.

(f) The concrete shall meet the mix grade A air—entrained con (8) SURFACEWATER RUNOFFDIVERSIONSTRUCTURES. A surface
creteclassification an@ water to cement ratio of no greater thawater runof diversion system shable provided in the storage
0.45with 6% air plus or minus 1%. structuredesign.

(9) Metal reinforcing rods or mesh shall be provided in the History: Cr. Registey June, 1990, No. 414f. 7-1-90.

pavemenstructure.
o NR 213.15 Storage tanks. Storage tanks shall be
(ht)' Ccl)lné(actltqn joints shall be placed no greater than 20 fegls;qhedinstalled and maintained to prevent leaks due to €orro
apartin all directions. . hall | _skilon or structural failure.
(i) Contraction and construction joints shall be sealed with 1y ngeground storage tanks shall be designed such that:
appropriatecaulk or sealant tprevent leakage. The proposed . ) )
(a) They arecathodically protected against corrosion, -con

sealantshall be specified in the plans and specifications. ) X .
Note: Copies of WDOT standards 304.2.6 &iid.3.6.4.5 may be inspected at Structedof noncorrosive material, constructed of coated steel with

the offices of the department, tteecretary of state and the legislative referencfloncorrosivematerial or its equivalent.

bureau. . (b) The materials of the tank or liner a@mpatible with the
(6) ANNUAL INSPECTIONAND MAINTENANCE. All visible cracks stored substance.

shallbe cleaned and sealed.report summarizing the inspection (c) An inspection manhole, vent and high water alarm are pro
andmaintenanc@erformed to the by—product solids stack STUG iged
ture shall be prepared and submitted todepartment in accord ) - .
ancewith the WPDES permit. An operation and maintenance (d) Periodic testing shall be performed, such as pressure test
planshall also be included in the plans and specifications. ~ "9: {0 ensure the integrity of the tank is maintained.

(7) LEACHATE COLLECTIONSYSTEMS. (a) Design and construc ~ (2) Above-ground storage tanks shall be designed guith
tion criteria for a leachate collection system, consisting of convey () They are constructeaf noncorrosive material, steel lined
anceand storage, shall be included with the plans and specifigéith noncorrosive material, or its equivalent.
tions. The system shall be totally contained and constructed in(b) The materials of the tank or liner m@mpatible with the
accordancevith subchll or s.NR 213.15 stored substance.

(b) The leachate storage structure shall be sized to pradéde  (c) An inspection manhole, vent and high water alarm are pro
quatecapacity to store the leachate generated betdisposal vided.
eventsand normal rainfall as well as thedar volume generated  (d) The department may requirecantainment dike around
by a 10-year24 hour rainfall eventThe length of time between storagetanks in locations where watgollution would potentially
disposal events shall be specified in the management pl@e caused by a spill or overflow
requiredin ch.NR 214 and shall take into account such factors History: Cr. Register June, 1990, No. 41.4f. 7-1-90.
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