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Chapter NR 516
LANDFILL CONSTRUCTION DOCUMENTATION

NR 516.01 Purpose. NR 516.06  Closure of landfill areas.

NR 516.02  Applicability. NR 516.07 Soil and geomembrane testing requirements.

NR 516.03 Definitions. NR 516.08  Testing requirements for landfills with extended collection lines.
NR 516.04  General requirements. NR 516.09 Expedited construction documentation approval.

NR 516.05  Construction of landfill areas.

Note: Corrections made under s. 13.93 (2m) (b) 6. and 7., Stats., Register, Augg$tthe sidewall liner, manhole and tank installation, and placement
1997, No. 500. of the drainage layer or cover soil above the geosynthetic liner.
These personnel shall also be on-site to inspect the following
ctivities after their completion: temporary and permanent ero-

control measures such as ditches, fencing and sedimentation
ns; subbase and leachate collection line undercut excavation
grading; clay liner surface preparation and grading, leachate,

NR 516.01 Purpose. The purpose of this chapter is to hel
ensurehat efficient, nuisance—free and environmentally accept;
ble solid waste management procedures are practiced in this
and to outline the requirements regarding testing and construc

documentation for solid waste landfills. This chapter is adopt&(].: . ; S : Al
under s. 227.11, Stats.. and ch. 289, Stats. imeterand gas piping prior to their being covered with soil; pip

History: Cr. Register, January, 1988, No. 385, eff. 2-6-a88;, Register, June, '.”9 with tanks’ m?‘nhdes or VaU|ts. and installation of instrumenta-
1996, NO. 486, efff—1-96. tion and controls; and gas extraction well heads. The department
may require by written approval that a registered professional
NR 516.02 Applicability. (1) Except as otherwise pro- engineer be present during other critical construction activities.

vided, this chapter governs all landfills as defined in s. 289.01 (b) With respect to par. (a), substitution of personnel shall only
(20), Stats., except small demolition waste landfills regulateécur due to substandard performance, vacations or uncontrol-
under ch. NR 503, hazardous waste facilities as defined inigble circumstances such as injury, illness, employee termination
291.01 (8), Stats., and regulated under chs. NR 660 to 679 gpfesignation. However, if necessary in order to provide experi-
metallic mining operations as defined in s. 293.01 (9), Stats., asltted personnel, geomembrane installation quality assurance
regulated under ch. NR 182. may be performed by a different registered professional engineer

(2) This chapter does not apply to the design, constructionarqualified technician directly supervised by that registered pro-
operation of industrial wastewater facilities, sewerage systeffiessional engineer. In no case, however, may the personnel per-
and waterworks treating liquid wastes approved under s. 281.fstming quality assurance for geomembrane installation be
Stats., or permitted under ch. 283, Stats., nor to facilities usstdployed by the geomembrane manufacturer, fabricator or
solely for the disposal of liquid municipal or industrial wastemstaller. Aso,where justified by the size of the construction proj-
which have been approved under s. 281.41, Stats., or permitget] multiple registered professional engineers or qualified techni-
under ch. 283, Stats., except for facilities used for the disposat@ns may perform quality assurance work concurrently.

solid Wasée. 065, No. 356, off 2658 " (3) CERTIFICATION. A certification section shall be included as
History: Cr. Register, January, 1 , No. 385, eff. 2-6-88; correction in (1) may : : : : .

under s. 13.93 (2m) (b) 7., Stats., Register, May, 1994, No. 461; am. (1), Regis h fgsft s%ctlon of an)_/ constrluctlon o}ocume_ntatl?n |rep(§)fr'|t| pr%

June, 1996, No. 486, eff. 7-1-afyrrection in (1) made under s. 13.93 (2m) (b) Pared for the construction or closure of a portion of a landfill an

7., Stats., Register December 2006 No. 612. shall include the following:

(&) The signed certification statement contained in s. NR
0.05 (4) as well as the seal of all registered professional engi-
neers who either performed quality assurance work on the project
or supervised qualified technicians who did so.

NR 516.04 General requirements. (1) REPORTPREPA (b) A table clearly identifying each registered professional
RATION. A report documenting all aspects of construction shall lgg@gineer and qualified technician who performed quality assur-
prepared for the initial construction of the landfill; the constru@nce during the construction; which aspects of construction each
tion of all subsequent phases or portions thereof; the constructigtison provided on site quality assurance for; the number of days
of any storm water, groundwater, leachate or gas control str@ach was present at the landfill performing quality assurance
tures; the implementation of remedial actions; and the closurengirk; and the total hours each spent at the site performing quality
each major disposal area. Approval of a report which documegagsurance ark. The table shall also clearly identify the registered
the construction of any portion of the base of a landfill shall fgofessional engineer supervising each qualified technician.
obtained from the department prior to initiating disposal opera- (c) A second table identifying who prepared each portion of
tions inthe newly established area, unless the department doesthetconstruction documentation report including both narrative
issue a determination within 60 days after receiving a completed plan sheets.

submittal, along with the appropriate review and construction (d) Separate signed statements by the registered professional

NR 516.03 Definitions. The terms used in this chapter arg,
defined in s. NR 500.03.
History: Cr. Register, January, 1988, No. 385, 2f6-88.

inspection fees specified in ch. NR 5_20- engineers identified in sub. (2) certifying to the best of their
~(2) Quauity assurANCE. Construction and closure of all land-knowledge, information and belief that the construction of each
fills shall comply with the following: item identified in the following subdivisions was accomplished in

(a) A registered professional engineer or qualified techniciaonformance with the approved plans and all applicable solid
who is directly supervised by a professional engineer shall be ceraste administrative code requirements. All observed deviations
tinuously on-site and performing assigned quality assurarsteall be explicitly noted and discussed including any changes in
duties throughout the following: placement and testirthetlay materials. This certification may not be construed to be either an
component of the liner and cover systems, installation and testinglied or express guarantee or warranty regarding the perfor-
of the geosynthetic components of liner and cover systems, ralince of the construction documented in this report. No further
aspects of sump and sideslope riser construction or penetratignalifications to the g#fication statement may be made and each
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statement shall also clearly identify the personal observatioifsjn the department’s opinion, major changes are proposed to pre-
knowledge or other information on which the certification isiously approved plans, a plan modification approval will be

based. required. The report shall indicate the proposed limits of installa-
1. The clay component of a liner or cap. The statement sHin and the schedule for construction.

specifically address: (b) Identification of the manufacturer of the geomembrane,
a. The quality of clay material used and the methods utiliz&~L and other geosynthetics used in construction, manufacturer

in its placement. qualifications, technical specifications of the geomembrane resin

and polymer selected, technical specifications for geotextile and
reinforcement of the GCL, bentonite specifications used for
: : YdSnufacture ofhe GCL, and results of the manufacturer’s quality
header trenches and any pipe penetrations through the clay ceirol tests on the geomembranes and GCLs supplied to the proj-
ponent. ect. Identification of the fabricator of geotextiles and other geo-
d. Preparation of the upper portions of the clay componentgyhthetics used in site construction, technical specifications of the
soil barrier layer component of a composite-lined or compositgroducts and materials to be used, methods used to bond the mate-
capped landfill for installation of the geomembrane or GClials together and to connect panels together, installation contrac-
including smoothness of the surface, removal of rocks and othgf, contractor qualifications and on-site supervisory staff.
foreign objects, and repair of the clay or soil barrier layer surfap@scription of any contractor-specific storage and material han-
due to rain, rutting or other damage. dling procedures, deployment methods, attachment methods,
e. Placement of soil or other materials placed over the copanel overlaps, patching, procedures for minimizing bentonite
posite liner or composite cap. loss inthe GCL, and acceptable limits on sub—grade for geomem-
2. Geomembranes, grids, fabrics, nets and appurtenan&gne or GCL, including maximum rut depth, maximum stone
The statement shall specifically address: size, redmgval oftk?ravel g_c:_bbles Dand _otther dsbnstharéd {lmgs
. . . . impose weather conditions. Description of methods to be
a. Connections with all preVIoust placed .geosynthetlcs.. usgd to assyure the GCL does not becomg saturated prior to cover-
b. Placement of geomembrane in collection trenches, sigigy with soil and the procedure that will be followed if the GCL
slope riser sump areas and other irregularly shaped areas. oes become saturated, methods and equipment to be used to
c. Connections of geomembrane around leachate trangiice the geomembramwer the GCL, and the maximum time
pipes, gas extraction wells and any other penetration of the cdmtween deployment of the GCL and placement of soil cover lay-

b. Connections with previously placed clay layers.
c. Preparation of leachate collection trenches, sumps,

posite liner or composite cap. ers. Description of the selected materials and source of the side-
d. Removal of geomembrane wrinkles which were high&foperiser pipe, methods proposed to assemble and place the side-
than they were wide. slope riser pipe, and measures to be taken to prevent puncture of

3. Elements of the construction relating to leachate or stofff 98omembrane below the sideslope riser pipe and protective
water routing, collection, storage and transportation as well as §5inage material.
extraction systemsThe statement shall include but not be limited (¢) The results of a shear test conducted, in accordance with
to: construction of leachate collection and transfer lines, si@éTM method D5321, on the soils and geosynthetic materials
sloperisers for leachate pumping, all liner penetrations, collectigi¢lected for use in construction of the liner system and the final
tanks, manholes, lift stations, lysimeters, gas extraction systefver system. The test shall be conducted using wetted soil and
construction and leachate headwells. geomembrane interfaces. The shear test results shall be used to
(4) PRECONSTRUCTION MEETINGS. For composite-lined or evaluate the stability of the geomembrane component over the
composite-capped landfills, a preconstruction meeting shall §@Y component and the drainage layers and overburden placed on
scheduled prior to the initiation of construction for each phase B 98omembrane component. For designs which utilize a GCL,
construction of the geomembrane component of the liner or cH}f shear test results shall be used to evaluate the stability of the
The meeting shall be used to clarify or confirm design Chang%%omembrane component over the GCL component and the soil
acceptability of selected construction materials and constructig@Tierlayer and the drainage layers and overburden placed on the
concepts or practices required in the approved plan of operatfi{pmembrane camnent. Wet unit weights of soils shall be used
or identified in the preconstruction report. At a minimum, th#! analyses. If all soil and geosynthetic materials to be used are
meeting shall include the design engineer, the appropriate dep&gntical to those that were tested for a previous construction
ment district and central office staff, the engineer or engined¥nt then the test need not be conducted again. The department
responsibldor quality assurance of all aspects of construction afigey Waive testing of materials which are proposed exclusively for
the geomembrane installer. use on liners or final cover systems with slopes of less than 10%.
(5) PRECONSTRUCTION REPORTS A preconstruction report  (d) A qualitycontrol plan which provides all information spec-
shall be prepared for construction of each phase of a compoigél in s. NR 514.07 (1) (i), as well as identification of the installa-
liner as well as each phase of a composite capping layer. g8 contractor, contractor qualifications and on-site supervisory
department may also require a preconstruction report for e&ff. Any proposed changes to the quality control plan contained
phase of construction which utilizes other geosynthetics, or whrf landfill's approved plan of operation shall be highlighted and
other geosynthetic materials are used in significant structural f€%Plained.
tures of the landfill. The preconstruction report shall be submitted (€) A quality assurance plan which provides all information
to the department no later than 15 days prior to each of the precgpecified in s. NR 514.07 (1) (j), as well as identification of the
struction meetings for the construction of the geomembrane catgisteregrofessional engineer and qualified technician who will
ponent of a composite liner or a composite capping layer. Unldssproviding quality assurance and a summary of their qualifica-
otherwise specified, 3 copies shall be provided to the appropritites and related work experience.
department field office. The preconstruction report shall include, (6) ConsTRucTIONINSPECTIONS. The department may, under
at a minimum, the following: s. 289.91, Stats., inspect construction projects for the purpose of
(@) Any revisions and detail diagrams incorporating atletermining compliance with ch. 289, Stats., and chs. NR 500 to
changes and instructions between the owner, the installer and388. The district and central office staff shall be notified, by tele-
quality assurance contractor. The report shall highlight afek, telephone or letter, at least one week prior to beginning each
explain any proposed changes to the information provided in thiethe construction events specified by the department. A fee shall
plan ofoperation as specified in s. NR 514.07 (1) (a) and (c) to (he paid to the department for each required inspection in accor-
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dance with s. NR 520.04 (5). The inspection fees shall be paidtet invert elevations of all associated piping, pump details, float

the time the construction documentation review fee is submittkel elevations and the extent of recompacted clay placed around

to the department. and below the structures. If float elevations are not available at the
History: Cr. Register, January, 1988, No. 385, eff. 2-6-88; rr¢fjym.(2) to _time of submittal of the construction documentation report, they

be (1) and am., cr. (2) to (6); Register, June, 1996, No. 486, eff. 7-1-96; am. (6) R ; i
tor, Docember. 1997, No. 504, of. 1-1-98: CR 05-020: am. (3) () L. d.. (5) (ntroy &l D€ provided to the department when they are available.

(b) and (c) Register January 2006 No. 601,22f.-06. (g) Cross—section details shall be included to illustrate all
important construction features of the liner, lysimeters, leachate
NR 516.05 Construction of landfill areas. In addition collection trenches and sumps, and sediment control and storm

to the general information specified in s. NR 516.04 (3) (d) repovtgter management systems.
documenting the construction of all new landfill areas shall con- (h) Detail drawings shall be included for leachate header lines
tain the following minimum information: or drain lines located outside the limits of waste in critical areas
(1) ENGINEERINGPLANS. A set of 24 inch by 36 inch engineer-of below—ground piping such as where several pipes cross or meet
ing plan sheets, or alternative size if approved by the departmentllustrate sufficient pipe location and invert information.
in writing, shall be prepared in accordance with s. NR 500.05 and(j) Additional plan sheets, patterned after those specified in
contain: pars. (a) to (h), shall be included for those facilities desigiitbd
(a) A plan view documenting the constructed grades for theultiple liners, groundwater gradient control systems or other
sub-base, sidewalls, leachate collection trench undercuts andafistandard design features.
sub-base appurtenances such as lysimeters and drain pipes, pri¢®) RePORTPREPARATION. A comprehensive report containing
to liner placement. Documentation of the grades shall consistzofietailed narrative describing the construction of the area in a log-
spot elevations taken on a maximum 50-foot grid pattern, widal fashion shall be prepared. Particular emphasis shall be given
leachate collection trench undercut elevations at least everyt@%ny deviations from the approved plan of operation and to the
linearfeet. If a total station or laser equipment is used to set elewxplicit construction methods used for all locations where leach-
tions, the elevations may be taken every 50 linear feet. T transfer piping exits the lined waste fill area. This report shall
approved sub—base grades shall also be shown for the sameiattade the following information at a minimum:

in a clear and legible manner. (@ An analysis and discussion of all soil and geomembrane

(b) Plan view drawings showing the locations of all the variotssting work performed. All density and moisture content testing
soil and geomembrane testing performed. Each test location skedllts shall clearly indicate which Proctor curve or line of opti-
be clearly labeled with appropriate identification codes. The platums is applicable to the soil being compacted. Any changes in
view drawings shall clearly show any areas where removal ath@ referenced Proctor curve or line of optimums shall be identi-
recompaction of clay was necessary in order to attain the mified as to when they occurred and why the change was made. All
mum required specifications. For composite-lined and compaaw data from the soil and geomembrane testing performed shall
ite—capped landfills, a plan view drawing shall also clearly showe included in an appendix to the construction documentation
geomembrane panel placement, geomembrane patches and seportunless other arrangements were previously approved by the
repairs,and geomembrane destructive sample locations. Multiplepartment. The raw data shall be summarized using a tabulated
plan views may be shown on a single plan sheet if legibility is ni@rmat. Also included shall be the make, model, weight and foot
compromised. length of each piece of equipment used to compact clay.

(c) A plan sheet documenting the constructed elevations for(b) A table containing thicknesses of each layer in the liner sys-
the liner system. This plan sheet shall contain spot elevationgerh on a 100—foot grid pattern.

tion of grades shall include spot elevations taken on a maximidis and sideslope riser sumps and a discussion of any problems
50-foot grid pattern, with leachate collection trench elevatioRg,countered and how they were resolved.

taken every 25 linear feet. If a total station or laser equipment iS 4y p, o imentation of the initial leachate collection pipe clean-
used to set eIevatlons,_the leachate collection trench elevati Ué nd pressure testing of force mains and leachate storage tanks
bmayhbe tal;en ter:]very 50;2?;; ifr??cl-gg? :ﬁgr%\/?glgﬁgrﬂ:zges Phrovisions used to seal pipe connections, manhole sections
€ shown for _e sam : i 9 * and leachate storage tanks including protective coatings and cor-
(d) A plan view drawing showing the constructed base gradesion protection shall be described. The manufacturer’s recom-
as well as the locations and elevations of all leachate collectigandations for the installation of all equipment shall be included.
and transfer piping, manholes, lift stations, culverts, berms and #1¢, deviations from the recommendations shall be discussed.
location of all unsaturated zone, groundwater, gas, leactuate e) Daily summary reports prepared by the registered profes-

toring and cleanout der:{lcgsf, surface dralngge Leatures akr:d OIQ? al engineer or qualified technician performing continuous
pertinent structures. This information may be shown on the plgiy, i assurance for each day that installation of geomembrane
sheet required in par. (c) if legibility is not compromised. or other geosynthetics is either attempted or accomplished when
(e) Cross-—sections through the constructed area parallel @8fstructing composite-lined sites. The reports shall specifically
perpendicular to the base line of the facility. A minimum of diescribe practices employed for base grade preparation and

cross-sectionshall be prepared, 2 of which shall be in each diregrceptance before geomembrane installation and drainage layer
tion. Additional cross-sections shall be prepared as necessaryg|igement, and the following:

add ciarficaton. Each of the cross-sectons shall shou actual sy denificaton and location ofgeomembrane panelsplaced,
drainage blanket, leachate and groundwater pipe elevations and m?d I IC.?UODS ° ftf.elda rication Zan SOtef : | d |
the actual base and sub—base contours of adjacent filled areas. Thé- ldentification of field seams and ends of panels, and results
designsub—base and base grade contours do not need to be s destructive and nondestructive field tests of test seams and
if there is not an observable variation from the design grades nstalled seams. . . .

(f) Detail drawings, both plan view and cross-sections, of al 3. Methods and procedural steps taken prior to field seaming
manholes, lift stations, storage tanks, sumps and sideslope riS&Ranels. _
or locations where leachate transfer piping exits the lined area and4. ldentification of wrinkles that were large enough to double
the secondary containment of these features as well as leak dédger and were cut out and repaired.
tion monitoring points and other pertinent construction details. At 5. ldentification of repairs and destructive samples and the
a minimum, these drawings shall show base and top elevatiamsults of the nondestructive testing of those repairs.

g p g
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6. Amount and location of geotextile and other geosynthetiasninimum, each cross section shall show actual sub—base grades,
used in construction of the liner. base grades, final refuse grades, and final topsoil grades.

7. Identification of the sources and product information for (g) Detail drawings, plan view and cross—section, of typical
manufactured items used in site construction including geosyas extraction wells or gas vents, bedding and assembly of the lat-
thetics. This shall include the identification of all solvents aretal and header pipes, header pipe joining details, header pipe
other sealants used in pipe construction. exiting the site, valves, driplegs, manholes, lift stations, collection

8. Weather conditions and constraints. tanks, and blower building and flare.

(f) A series of properly labeled 35 millimeter color prints or (h) Cross section details shall be included to illustrate all
prints from digital photographs documenting all major aspects Igiportant construction features of the final cover, drainage sys-
facility construction. This shall include close—up photographs §ms for gas condensate, and sediment control and storm water
the construction process including clay liner and soil barrier lay&anagement structures. .
placement and compaction equipment, deployment of geomem<{i) Detail drawings shall be included for gas header and gas
brane and all other geosynthetics, deployment equipment, leagpRdensate drain lines outside the limits of waste in critical areas
ate pipe placement including all places where transfer piping exéfsPelow—ground piping such as where several pipes cross or meet
the lined waste fill area or sideslope riser installation, drainatfeillustrate sufficient pipe location and invert information.
blanket placement and the installation of all manholes, sumps,(2) REPORTPREPARATION. A comprehensive report containing
sideslope risers, lift stations and storage tanks. Panoramic viewdetailed narrative describing the closure of the area in a logical
shall be included showing the prepared sub—base and the ctamhion shall be prepared. Particular emphasis shall be placed on
pleted liner before and after granular blanket placement. any deviations from the approved plans. This report shall also

History: Cr. Register, January, 1988, No. 385, eff. 2-6+881) (g), (2) (d), include the following information at a minimum:

@) ((Cig"”c?_' ((11)%(5’(ﬂgff(?)?v(gfgb)(f’gé{f{g?amnd”fm?%ii-t?g)fi?;30(-;) %’(C()Z’)(S)”gf'zé) (@) An analysis and discussion of all soil, ggomembrane and

(intro.), (a), (f), Register, June, 1996, No. 486, 2ffl-96;CR 05-020: am. (2) (fy Other geosynthetic testing work performed. All density and mois-
Register January 2006 No. 601, &ff1-06. ture content testing results shall clearly indicate which Proctor
. . curve or line of optimums is applicable to the soil being com-

NR 516.06 Closure of landfill areas.  In addition to the pacted. Any changes in the referenced Proctor curve or line of
requirements of s. NR 516.04 (3), all construction documentatigptimumsshall be identified as to when they occurred and why the
minimum information: other geosynthetic testing performed shall be included in an

(1) EnGINEERINGPLANS. A set of 24 inch by 36 inch engineer-appendix to the closure documentation report unless other
ing plan sheets, unless an alternative size is approved by dih@angements were previously approved by the department. The
department in writing, prepared in accordance with s. NR 500.@&w data shall be summarized using a tabulated format. Also
and including: included shall be the make, model, weight and leragth of each

(a) A plan sheet documenting the final refuse grades, includipigce of equipment used to compact clay.
daily or intermediate cover. Documentation of grades shall (b) A table containing thicknesses of each layer in the cover
include spot elevations taken on a maximum 100-foot grid aftgyrstem on a 100—foot grid pattern. When determining soil thick-
grading has been performed to establish uniform slopes. Dooess bysing surveying information, the table shall contain eleva-
mentation ofyrades for landfills which primarily accept papermiltions before and after soil layer placement on the 100-foot grid.
sludge or other low strength wastes may be performed at the $tor areas less than 4 acres, a 50—foot grid shall be used. As an
face of the support layer, accompanied with documentation of éiléernative to the suey method, soil thickness shall be controlled
thickness of the support layer on a 100-foot grid and the orientesing settlement plates and grade stakes, and clay thickness shall
tion of any g@osynthetics and pipe used for reinforcement, sepal@ established on a 100—foot grid using auger borings. Boreholes
tion, filtration or drainage. For areas less than 4 acres, a 50—fsloall bebackfilled with a soil-bentonite mix such that the in—place
grid shall be used. permeability of the backfilled material is equal to or less than the

(b) A plan view drawing for each one—foot thickness of clagtrrounding clay cap.
or soil barrier layer placed showing the locations of the various (c) When the auger method is used to determine soil layer
soil testing completed and detailing the tests performed at e#lgsicknesses, a discussion of how the auger boreholes were back-
location. Multiple plan views may be presented on a single enfjiled and the materials used.
neering plan sheet if legibility is not compromised. (d) A table showing gas extraction well construction informa-

(c) A plan view drawing showing the location of all geomention including: location, surface elevation, depth of the borehole,
brane tests, geomembrane panel layout, geomembrane pattpeof casing elevation, elevation and length of the solid and perfo-
and seam repairs, and geomembrane destructive samples. rated piping, elevation and length of the gravel backfill, bentonite

(d) A plansheet documenting the constructed final cap gradé@@l and other backfill materials.
prior to topsoil placement on a maximum 100-foot grid. (€) Daily summary reports shall be prepared for each day that
Approved final cap grades shall be shown for the same area ifigallation of geomembrane or other geosynthetics is either

clearand legible manner. For areas less than 4 acres, a 50—foot gfigmpted or accomplished for composite—-capped landfills and
shall be used. shall contain the information required in s. NR 516.05 (2) (e).

(e) A plan sheet documenting the gas and condensate transfdf) The rates and types of fertilizer, seed and mulch applied.
piping layout, top of header pipe elevation at each gas extractldfing requirements shall also be included along with the actual
well, atall major changes in slope and at the driplegs and the céate of application.
densatgank, and the location of the anti—seep collar around pipes(g) A series of properly labeled 35 millimeter color prints
exiting the waste. which document all major aspects of facility closure. This shall

(f) Cross-sections through the closed area which are cdflude panoramic views of the closed area as well as close-up
structed parallel and perpendicular to the base line of the landfiiotos of the construction process and completed engineering
A minimum of 4 cross sections shall be submitted, 2 of which shgjfuctures such as gas extraction wells or vents, blower and flare
be in each direction. Each of the cross—sections shall show all Slionscleanout ports, manholes, gas condensate tanks and other
ficial and subsurface features encountered including gas extr@%ﬁi‘{(‘)‘?'?t g}rgctqrtes.J 1986, No. 385. off. 2-6-88 1 (1) (@) (2
tion wells or vents, leachate lines, and other landfill structures apin’oy 1) (ntro). (), (B, (@), (. (2) (intr6.), (), (0, (@) ;;Or_(n)N(R)’Sl(G).O(f)
shall be tied into the grades of adjacent previously filled areas.®iro.), (1) (intro.), (a), (b), (c), (e), (2) (intro.), (a), (b), (c) and am. (intro.), (1) (a),
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(b), (), (2) (intro.), (a), cr. (1) (), (&), (9) to (i), (2) (b) to (e), Register, June, 1996, 1. Geomembrane thickness shall be measured at the facility

(a
No. 486, eff. 7-1-96; am. (2) (e), Register, August, 1997, No. 500, eff. 9-1-97;

05-020: am. (1) (b) and (2() 23() Register January 2006 No. 602-&06. R a minimum of 5 places per roll to ensure that the material deliv-
ered meets the approved specifications.
NR 516.07 Soil and geomembrane testing require- 2. Geomembrane tensile properties shall be tested at a mini-

ments. Testing shall be performed during the construction amdum of one test per 100,008 &if geomembrane installed and a

closure of any landfill areas. At a minimum, this testing shathinimum of one test on rolls from each batch of resin used to

include: manufacture rolls delivered on site. Tensile properties shall
(1) LINER SYSTEM AND FINAL COVER SYSTEM CONSTRuUcTION. include strength and elongation in yield and break. If the selected

For all recompacted clay soil construction, the following test§sindoes not exhibit a distinct yield point, tensile properties shall
shall be performed: include strength and elongation in break.

(a) Dry density and as—placed moisture content shall be deter- 3. Geomembrane density and melt index of the polymer shall
mined on an approximate 100-foot grid pattern for each one—fd: tested at a rate of one test per 100,0b@ffgeomembrane
thickness of clay placed. The grid pattern shall be offset on ed@stalled and a minimum of one test for each batch of resin used
subsequent layer of tests. A minimum of 2 density and moistdemanufacture rolls delivered on site, unless documentation is
content tests for each one—foot thickness of clay placed shallievided which shows the manufacturer performed testing at the
performed to fully define the degree of soil compaction obtainé@me frequencies.
in confined areas where equipment movement is hindered or hand4. Geomembrane environmental stress cracking resistance
compaction is necessary. documentation shall be provided which shows that the manufac-

(b) One moisture—density curve or line of optimums analysigrer performed ainimum of one test for each batch of resin used
shall be developed for every 5,000 cubic yards or less of cligymanufacture rolls delivered on site.
placedand for each major soil type utilized. At least 5 points shall (b) Pre—qualification tests for ggomembrane fusion and extru-
be established on each curve. If a line of optimums analysis is ion welding machines shall be conducted by pre—qualification
formed, at least 2 curves shall be included for each analysis.s#ams run on each welding machine by each seaming technician
representative sample for every 5,000 cubic yards or less of gyforming geomembrane welding with that machine. At least
placed shall be analyzed for grain size distribution through tbae test shall be performed at the start of each work day for each
.002 millimeter particle size and for Atterberg limits. If apparenhachine to be used and by each technician that will be using the
changes irsoil quality are observed during clay placement, a ongnachine. The test shall be repeated at intervals of no greater than
point Proctor analysis shall be utilized to verify the applicability hours and with additional test runs following work interruptions,
of previously analyzed moisture—density curves. weather changes, changes to machine settings for temperature or

(c) A minimum of one undisturbed sample for each acre or legeed or as directed by the quality assurance engineer or qualified
for every one—foot thickness of clay placement shall be retrievigghnician. A portion of each pre—qualification specimen shall be
and analyzed for Atterberg limits, grain size distribution throudiested in the field for acceptable tensile strength. Test results shall
the .002 millimeter particle size, moisture content and dry densfog collated for documentation along with notes on date, ambient
Laboratory hydraulic conductivity tests using effective stresst@mperature, the technician and seaming machine used to make
lessthan or equal to 5 psi and hydraulic gradients less than or edbigl seam, welding temperature, machine speed setting, and results
to 30 shall be performed on every third undisturbed sample. Tofdfield tests. Testing of prequalification weld samples shall be
department magequire that a portion of the hydraulic conductiveonducted using the requirements of par. (c) 4. Acceptable test
ity testing for liner documentation be performed using leachatégsults shall meet the requirements of par. (c) 5.

(1m) SUBGRADEAND BERM COMPACTION. For all recompacted  (€) Constructed geomembrane seam testing and sampling shall
soil used in subgrade and berm construction, the following te& completed by or observed by the quality assurance engineer or
shall be performed: qualified technician.

(a) Dry density and as—placed moisture content shall be deter- 1. Nondestructive field seam testing shall be performed on all
mined on an approximate 100 foot grid pattern for each one fsetams of geomembrane attached by welding or by mechanical
thickness of soil placed. The grid pattern shall be offset on eaaftachments to other geomembrane sheet, plastic plate and pipe
subsequent layer of tests. A minimum of 2 density and moistyrenetrations.
contenttests for each one foot thickness of soil placed shall be per- 2. Destructive seam test samples shall be taken at a rate of one
formed to fully define the degree of soil compaction obtained &ample per 500 feet of fusion seam accomplished, unless another
confined areas where equipment movement is hindered or harduency ospacing is approved by the department. For landfills
compaction is necessary. conducting leak location testing in accordance with par. (d),

(b) One moisture—density curve or line of optimums analysiestructive seam tesiraples shall be taken at a rate of one sample
shall be developed for every 5,000 cubic yards or less of spér 1,000 feet of fusion seam accomplished, unless another fre-
placedand for each major soil type utilized. At least 5 points shajuency oispacing is approved by the department. A portion of the
be established on each curve. If a line of optimums analysis is gample shall be tested both in the field and in the laboratory for
formed, aleast 2 curves shall be included for each analysis. A regihiear and peel with a minimum of 5 samples for each test type.
resentative sample for every 5,000 cubic yards or less of sbile quality assurance engineer or qualified technician shall
placed shall be analyzed for grain size distribution through thboose the location of the destructive seam samples.

.002 millimeter particle size and for Atterberg limits. If apparent 3. Destructive samples shall be taken from at least one end of
changes in soil quality are observed duringsleitement, a one- each fusion weld greater than 100 feet long and tested. Samples
point Proctor analysis shall be utilized to verify the applicabilitghall besubjected to a minimum of one field test each in shear and
of previously analyzed moisture—density curves. peel mode.

(2) GeomemBRANE. For all geomembrane installations the 4. Field shear and peel tests of geomembrane seams and geo-
following testing shall be performed. The testing shall be pafrembranes shall be performed using standardized specimen sizes
formed by the quality assurance engineer or another laboratpr¥ensile testing machines. The tensile testing machine shall be
not affiliated with the quality control testing. equipped with electrically controlled and smoothly moving jaw

(@) Conformance sampling and testing shall be conductedsmparation apparatus, shall be capable of adjustments and defined
geomembrane materials delivered on site and used in constsettings for jaw separation rate, and shall display jaw separation
tion. Sampling shall be conducted by the quality assurance engies and tensile loadings exerted on the geomembrane samples.
neer or qualified technician. Tensile testing machines shall be accompanied by documentation
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for calibration conducted within 3 months of the start of geomeroubic yards of material placed. For smaller landfills where con-
brane installation. Geomembrane samples shall be preparedstauction of a liner or cap area involves lesser volumes, a mini-
field analyses by use of templates and cutting tools that preparem of 2 samples shall be tested..
uniformly sized samples. (b) One remolded laboratory hydraulic conductivity test for
5. Field and laboratory shear and peel testing of geomeeach2,500 cubic yards of sand drainage material placedsdine
brane seam samples shall include a minimum of 5 peel tests plas shall be tested at the anticipated field density. The moisture
5 shear tests. Fusion welds shall be tested on both sides of theaitent and density of each sample shall be recorded. The depart-
channel track. Acceptable test results shall be defined by a mimientmay require that a portion of the hydraulic conductivity tests
mum of 4 of the 5 samples for peel and shear testing meetinderperformed using leachate. For smaller landfills where con-
exceeding minimum tensile strength and elongation requiremesitgiction of a liner or cap area involves lesser volumes, a mini-
and 5 of the 5 samples exhibiting acceptable weld separatioom of 2 samples shall be tested. No hydraulic conductivity tests
behavior. are required if washed stone or gravel is used.

(d) Leak location testing of the installed geomembrane shall () The department may require that chemical durability test-
be completed by or observed by the quality assurance engineengrof the material when exposed to leachate be performed.
qualified technician. Leak location testing shall be conducted (4) Bepbbine MATERIAL. During placement of leachate collec-
after the leachate collection layer has been placed on the b@se pipes, lysimeter pipes, and groundwater collection pipes, the
grades and lower half of the sideslopes. Documentation of falowing tests shall be performed on the backfill material:
testing method shall include description of the procedures and(a) One grain size distribution to the #200 sieve for each 1,000
photo documentation. Documentation of all detected defects a!'fr‘éar feet of trench. For construction projects with combined
repairs shall include the testing data for ggomembrane sheet gBfch lengths of less than 3,000 feet, a minimum of 3 grain size
welding and photo documentation of the defect prior to and afigalyses il be conducted. Bedding for solid wall piping associ-
repairs. ated with transfer of leachate, groundwater or lysimeter fluids

(2m) GEOSYNTHETICCLAY LINERS AND SOIL BARRIER LAYERS.  shall be tested at the same frequency but only to the #4 sieve.
Testing shall be performed on the GCL and soil barrier layer. At (h) One grain size distribution to the #200 sieve for each 500
a minimum, this testing shall include: cubic yards of drainage material placed in collection sumps.
~ (a) Testing of the GCL material delivered to the site shall (¢c) The department may require that chemical durability test-
include the following, unless documentation is provided for teskg of the material when exposed to leachate and laboratory
ing performed by the GCL manufacturer prior to shipping paned§draulic conductivity testing be performed.
to the landfill: (5) FINAL cover. During construction of the final cover sys-

1. Clay mass per unit area shall be tested at a rate of onet&s the following tests shall be performed:
per 40,000 # of GCL installed; results shall be reported at 0% (a) Thickness of a support layer in the final cover for landfills
moisture content. which accept primarily papermill sludge or other low strength
2. Grab and peel tensile strength, expressed as machine difggstes on 400—foot grid. The source and composition of the sup-
tion and cross direction, shall be tested using ASTM-D6768-@2rt layer shall be documented by a description of the materials

at a rate of one test per 100,000dt GCL installed. used in the support layer.
3. Index flux shall be tested using ASTM-D6496-99 at a rate (b) One grain size distribution to the #200 sieve for each 1,000
of one test per 100,000*fof GCL installed. cubic yards of gravel used for pipe bedding and drain outlets for
4. Bentonite recovered from GCL sample shall be tested fbe drain layer and toe drain.
free swell at a rate of one test per 100,08@ftGCL installed. (c) The department may require testing of samples of geotex-
(b) Testing of the soil barrier layer shall be conducted as félles, geocomposite drains or other geosynthetic materials used in
lows: construction of the final cover system.

. . istory: Cr. Register, , 1988, No. 385, 2f6-88 . (4) (b), (5), .

1. Dry density and as—placed moisture content shall be de(@,ﬁf_;f’g)v (33,Fff)g('?,}gg_ja(g‘;ég)}(g,) (m’t“,g_), (bS) o N8R'5<fg_§,g (Iﬁ)ro'f”(‘f;‘ .
mined on an approximate 100—foot grid pattern for each One—fQDT(irkl;ro.), (@), (b), (4) (intro.), (a) andbam. (int;o.), 1) éintro.), (), (b), (c), (3) (intro.),

i i i . (4) (intro.).) (a), (5) (intro.) (b), cr. (2), (4) (b), (5) (a), (c), Register, June,
thickness of soil placed. The grid pattern shall be offset on eagh() () Ga1e) (2,3 (ee) B T @8 (2.0 B 8 O 1o N, 500,
subsequent layer of tests. A minimum of 2 density and moistWig 9"1-97; CR 04-077: cr. (2) (d) Register November 2005 No. 599, eff. 12-1-05;
content tests for each one—foot thickness of soil placed shalldse05-020: cr. (1m), (2) (c) 5. and (2m), am. (2) (b) Register January 2006 No. 601,

performed to fully define the degree of soil compaction obtain&f 2-1-06:CR 06-026: am. (2) (¢) 2., Register December 2006 No. 612, eff
in confined areas where equipment movement is hindered or hand =

compaction is necessary. NR 516.08 Testing requirements for landfills with

2. One moisture—density curve or line of optimums analysistended collection lines. (1) ReQUIREMENTS. Landfills
shall be developed for every 5,000 cubic yards or less of sefilall meet the requirements of subs. (2) and (3) where they will
placedand for each major soil type utilized. At least 5 points shalccept municipal solid waste and contain leachate collection lines
be established on each curve. If a line of optimums analysis is pa&t exceed 1,200 feet from the end of each cleanout to the toe of
formed, at least 2 curves shall be included for each analysis.th& opposite slope. Where the requirements of this section differ
representative sample for every 5,000 cubic yards or less of $@im other requirements of this chapter, these requirements shall
placed shall be analyzed for grain size distribution through theke precedence.
.002 millimeter particle size and for Atterberg limits. If apparent (2) pipeanp TRENCH. In addition to the information specified
changes in soil quality are observed duringiaitement, a one- i, s, NR 516.04 (3) (d), reports documenting the construction of
point Proctor analysis shall be utilized to verify the applicability|| new landfill areas shall include the following information, at
of previously analyzed moisture—density curves. a minimum:

(3) DRAINAGE BLANKET. During placement of the leachate (a) Observations of collection trench and leachate collection
drainage blanket over the liner or the granular drain layer in thie installation. Observations shall verify that collection pipe is
final cover, the following testing shall be performed: handled and placed in a manner that prevents holes from being

(a) If sand is used, one grain size distribution to the #200 sidtecked by mud and that assures that holes are located 45 degrees
for each 1,000 cubic yards of material placed. For lesser volumiesm the springline. Records shall note any changes in alignment
a minimum of 4 samples shall be tested. If washed stone or graxfetollection trenches or leachate collection pipes and construc-
is used, one grain size distribution to the #200 sieve for each 5,668 methods which produce obstructions or interference with
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pipe cleaning equipment. Specificationpigfe, specialty fittings (b) This section does not apply to approval of construction of
and sweep bends installed in construction shall be includedainy of the following:

tables or appendices to reports. Documentation of sweep bends; . Liners, leachate collection pipes within the landfill or any
shall include the fabricated or field—achieved radius of bend agher component that would require removalvaste to complete
conformance with minimum radii of bend specified by approvegturereconstruction of the component, because this is not consid-
plans orrequired by the department's plan approval. Reports shafed low risk.

describe methods used to provideort and cover for collection 2. Anycomponent for which improper construction or failure

pipe, specialty fittings and sweep bends. _ of the component could result in leachate being released outside
(b) Documentation of the presence of registered engineersid |imits of waste fill, because this is not considered low risk,

qualified technicians providing quality assurance monitoring dusxcept that approval of construction documentation for the repair

ing all aspects of installation of leachate collection pipe and pigeexisting components may be submitted under this section.

bedding and placement of aggregate cover over the pipe. 3 Apy nortion of the final capping system that would result
(c) Documentation of initial leachate collection pipe cleaning, g reduced amount of financial assurance.

after placement of the leachate collection layer. This documenta- 4. Any component or feature that would result in a violation

tion shall include, at a minimum: of the approved plan of operation.

1. The equipment, methods and chemicals that were used suc(z) PROCEDURE A construction documentation report is

cessfully to insert cleanout devices through all leachate coIIecti&gemed approved if all of the following occur:

ipesfrom each access point to, at a minimum, the toe of the oppo- ) .
PIp P PP (@) The owner or operator submits a written proposal to the

site sideslope. . : ;
P department which describes the construction that has been com-

2. The necessary minimum hose or machine pressurggyoq with the proposal, the owner or operator shall submit a
nozzles, hose materials and other features necessary to ac 8Ver letter that includes all of the following:

successful cleaning of leachate collection pipes. e . 7

3. AV sigifi r?t daptations needed t P pm lete pi | 1. Identification of the applicable subdivision of sub. (1) (a)
g and Y Sig 'gf‘ adapta 'Ot S de_e edto lco plete %'F:ﬁ C'®3fhe construction falls under and a statement requesting review of
Ing, and any problems encountered in pIpe cleaning and eI regx -onstruction documentation under the expedited process out-

lution. _ - ___lined in this section.
4. Any repairs or modifications made to the collection piping 2. A brief description of the proposal

in response to the pipe cleaning operation. . . .
5 pR mm ndmt)i ns t thg pr tor for the n i (b) Either the department does not object to the construction
- recommendations fo the operator for the necessary eqiihe mentatiomithin 30 days after receipt of the notice under par.
ment, specifications, and operating conditions for future pi

lean Rg), or the department withdraws its objection to the proposal.
cleaning. _ _ Notification by the department that it does not consider construc-
(3)_ Soi TESTING. Testing shall be performed during the contion documentation submitted under sub. (1) (a) 7. to pose a low
struction of any landfill areas. At a minimum, this testing shgliotential risk of adverse impacts on public health or the environ-
includetest results from a minimum of one hydraulic conductivitynent inthe event of improper construction or failure of the feature
test performed on representative samples of drainage media uggll beconsidered to be an objection, and therefore subject to the
for the leachate collection blanket and for the leachate collectlg@pute resolution process of sub. (3).
trench backfill. The test procedure and any adaptations used tczc) The department's technical review time does not exceed

accommodatdigh—capacity drainage material shall be identifie ; ; ;
History: CR 04-077: cr. Register November 2005 No. 599, eff. 12-01cR5; % hours to determine whether the proposal is low risk and com

06-026: am. (1), Register December 2006 No. 612, eff. 1~1-07. plete any other tasks necessary to review the request.
(d) The appropriate review fee is paid in accordance with ch.
NR 516.09 Expedited construction documentation NR 520, Table 3.

approval. (1) AppLicABiLITY. (a) If requested by the owner or  (e) All of the following also occur:

operator, this section applies to all proposals for approval of Con- 1 Tha construction was completed in a manner consistent

struction documentation, except those identified in par. (b), thghy the approved plan of operation, including all construction
would not result in a violation of a statute or administrative r“'ﬁﬁlality assurance measures.

and would not require issuance of an exemption by the depart- o . .
ment. Constructions to which this section applies include, but are 2. The submittal includes all construction documentation spe-
ied by the plan of operation approval, including applicable

not limited to the following: cined U, NG PPIICE
1. Features located outside the limits of waste that do not IOrules in chs. NR 500 and 516, and specifications provided in the

vide primary or secondary containment for leachate or Iandftﬁ n of operatlo.n report as apprqyed by the department.
gas. 3. The applicant properly notified the department of the con-

2. Weigh stations, buildings or roads located outside the Iim%%ructlon of any features for which a construction inspection is

; - o ¢ ; ; ecified by plan approval condition, and for any inspections
of waste, including building areas used to tip and inspect inco Smpleted by the department, the appropriate construction

ing waste loads. _ __inspection fee is paid in accordance with ch. NR 520, Table 3.
3. Features that are temporary and will be removed within 2 (3) DISPUTERESOLUTION (a) If the department objects to an

years, including intermediate cover. . “expedited construction documentation approval under sub. (2),
4. Leachate or gas well installation, or leachate recirculatigife following procedures apply:

systems. . 1. Within 20 days after the department objects to the construc-
5. Replacement of damaged or nonfunctional features of gg% documentation, the owner or operator may file a requitrst
extraction systems or leachate head wells that do not involve sige secretary of the department for a conference to discuss the rea-
nificant changes in design, location or materials of constructiogbnableness of the departmentigection to the construction doc-
6. Portions of the final capping system that would not resulimentation.
in a reduced amount of financial assurance. 2. The secretary may designate appropriate department per-
7. Except as provided under par. (b), other features detsonnel to confer with the owner or operator regarding the reason-
mined by the department to pose low potential risk of adverableness of the objection. The designated department personnel
impacts on public health or the environment in the event shall include supervisory personnel who did not participate in the
improper construction or failure of the constructed feature.  objection to the construction documentation.
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3. Thedepartment personnel designated by the secretary shall
make arrangements ¢onfer with the owner or operator at the ear-
liest practical time. The department shall promptly notify the
owner or operator in writing whether or not the objection to the
construction documentation will be withdrawn.

(b) This section does not affect in any manner any other provi-
sion of law authorizing administrative or judicial review of a

department objection under this section.
History: CR 05-020: cr. Register January 2006 No. 601, eff. 2-1-06; correction
made under s. 13.93 (2m) (b) 1., Stats., Register January 2006 No. 601.
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