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NR 635.01 Purpose. The purpose of this chapter is to specify ground-
water and leachate monitoring requirements and corrective action re-
quirements that result from a monitoring program.

History: Cr. Register, February, 1991, No. 422, eff. 3-1-91.

NR 635.02 Applicability. Except as provided in s. NR 635.04, the re-
quirements of s. NR 635.16 apply to all hazardous waste landfills and
surface impoundments that accepted hazardous waste after November
19, 1980 but not after July 26, 1982 and the requirements of ss. NR
635.05 to 635.15 apply to all hazardous waste landfills, surface impound-
ments and waste piles that accepted hazardous waste of ter July 26, 1982,
In addition, s. NR 635.17 applies to any hazardous waste treatment,
storage or disposal facility that had or should have had an interim li-
cense. This chapter does not apply to solid waste facilities that manage
only non-hazardous solid waste, metallic mining wastes resulting from a
mining operation as defined in s. 144.81 (5), Stats., or polychlorinated
biphenyls (PCBs), except where portions of this chapter are referenced
in ch, NR 157.

History: Cr. Register, February, 1991, No. 422, eff. 3-1-91.

NR 635.03 De6uldons. The definitions in s. NR 600.03 apply to this
chapter.

History: Cr. Register, February, 1991, No. 422, eff. 3-1-91.

NR 635.04 Exemptions. The requirements of this chapter do not apply
to the following:

(1) Solid waste disposal facilities licensed under'chs. NR 500 to 522
provided that:

(a) The solid waste disposal facility has been approved under s. NR
506.15 to accept hazardous waste only from very small quantity genera-
tors; and

(b) The solid waste disposal facility does not meet the definition of a
solid waste management unit.
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(2) Only non-hazardous solid waste facilities that do not meet the defi-
nition of solid waste management unit.

History: Cr. Register, February, 1991, No. 422, A 3-1-91.

NR 635.05 General. (1) The owner or operator shall satisfy the follow-
ing requirements for all wastes, or constituents thereof, contained in
solid waste management units at the facility, regardless of the time at
which waste was placed in the units:

(a) All solid waste management units shall comply with the require-
ments in s. NR 635.17;

(b) A surface impoundment, waste pile or landfill that receives hazard-
ous waste after July 26, 1982 or proposes to accept hazardous waste is a
regulated unit and shall comply with the requirements of ss. NR 635.05
to 635.15 in lieu of s. NR 635.17 for purposes of detecting, characterizing
and responding to releases to any underlying aquifer. The financial re-
sponsibility requirements of s. NR 635.16 apply to regulated units;

(c) A surface impoundment or landfill which accepted hazardous waste
after November 19, 1980 but not after July 26, 1982 is an existing unit
and shall comply with the requirements of s. NR 635.16 and the financial
responsibility requirements of s. NR 635.17; and

(d) The requirements of par. (b) may apply to miscellaneous units
when necessary to comply with ch. NR 670.

(2) The requirements of this chapter apply during the active life of the
regulated unit, including the closure period. After closure of the regu-
lated unit, the of this chapter:

(a) Do not apply if all waste, waste residues, contaminated contain-
ment system components and contaminated subsoils are removed or de-
contaminated at closure;

(b) Apply during the long-term care period under s. NR 685.06 if the
owner or operator is conducting a detection monitoring program under S.
NR 635.13; or

(c) Apply during the compliance period under s. NR 635.11 if the
owner or operator is conducting a compliance monitoring program under
s. NR 635.14 or a corrective action program under s. NR 635.17.

(3) The department may require the installation of a groundwater and
leachate monitoring wells, suction lysimeters, moisture probes, collec-
tion basin lysimeters and similar water quality monitoring devices, and
the implementation of a water quality sampling and analysis program to
detect the effects of leachate on groundwater. The location of monitoring
devices and the water quality monitoring program shall be approved in
writing by the department.

History: Cr. Register, February, 1991, No. 422, eff. 3-1-91.

NR 635.06 Required programs. Owners and operators subject to s. NR
635.05 (1) (b) shall conduct a monitoring and response program as
follows:

(1) Except as provided in s. NR 635.13 (9), whenever hazardous con-
stituents specified under s. NR 635.08 from a regulated unit are detected
at or beyond the design management zone under s, NR 63 5.10, the owner
Register, February, 199I, No. 422
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or operator shall institute a compliance monitoring program under s. NR
635.14;

(2) Except as provided in s, NR 635.14 (10), whenever the ground-
water protection standard under s. NR 635.07 is exceeded, the owner, or
operator shall institute a corrective action program under s. NR 635.15;

(3) Except as provided in s. NR 635.14 (10), whenever hazardous con-
stituents under s. NR 635.08 from a regulated unit exceed concentration
limits under s. NR 635.09 in groundwater between the design manage-
ment zone under s. NR 635.10 and the downgradient facility property
boundary, the owner or operator shall institute a corrective action pro-
gram under s. NR 635.15; or

(4) In all other cases, the owner or operator shall institute a detection
monitoring program under s. NR 635.13.

(5) The department shall specify the specific elements of the monitor-
ing and response program, which may include one or more of the pro-
grams identified in subs. (1) to (4) as may be necessary to protect human
health and the environment. In deciding whether to require the owner or
operator to be prepared to institute a particular program, the depart-
ment shall consider the potential adverse effects on human health and
the environment that might occur before final administrative action on a
plan modification application to incorporate the program could be taken.
The department shall specify the circumstances under which each of the
programs shall be required.

history: Cr. Register, February, 1991, No. 422, eff. 3-1-91.

NR 635.07 Groundwater protection standard. The owner or operator
subject to the provisions of s. NR 635.05 (1) (b) shall comply with condi-
tions specified by the department that are designed to ensure that haz-
ardous constituents under s. NR 635.08 detected in the groundwater
from a regulated unit do not exceed the concentration limits under s. NR
635.09 in any aquifer at or beyond the point of standards application
under s. NR 635.10 during the compliance period under s. NR 635.11.
The department shall establish this groundwater protection standard
when hazardous constituents have been detected in the groundwater
from a regulated unit. In no case shall a standard established under this
chapter be lessstringent than an enforcement standard established under
ch. NR 140.

History: Cr. Register, February, 1991, No. 422, eff. 3-1-91.

NR 635.08 Hazardous constituents. (1) For facilities subject to s. NR
635.05 (1) (b), the department shall specify the hazardous constituents
to which the groundwater protection standard of s. NR 635.07 applies,
Hazardous constituents are constituents identified in appendix I of ch.
NR 635, that have been detected in groundwater in any aquifer underly-
ing a regulated unit and that are reasonably expected to be in or derived
from waste contained in a regulated unit, unless the department has ex-
cluded them under sub (2).

(2) The department may exclude an appendix I constituent from the
list of hazardous constituents specified in sub. (1) if it finds that the con-
stituent is not capable of posing a substantial present or potential hazard
to human health or the environment, In deciding whether to exclude a
constituent, the department shall consider the following:

Register, February, 1991, No. 422
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(a) Potential adverse effects on groundwater quality, considering:

1. The physical and chemical characteristics of the waste in the regu-
lated unit, including its potential for migration;

4
2. The hydrogeological characteristics of the facility and surrounding

land;

3. The quantity of groundwater and the direction of groundwater flow;

4. The proximity and withdrawal rates of groundwater users;

6. The current and future uses of groundwater in the area;

6. The existing quality of groundwater, including other sources of con-
tamination and their cumulative impact on the groundwater quality;

7. The potential for health risks caused by human exposure to waste
constituents;

8. The potential damage to wildlife, crops, vegetation and physical
structures caused by exposure to waste constituents;

9. The persistence and permanence of the potential adverse effects; and

(b) Potential adverse effects on hydraulically connected surface water
quality, considering:

1. The volume and physical and chemical characteristics of the waste
in the regulated unit;

2. The hydrogeological characteristics of the facility and surrounding
lands;

3. The quantity and quality of groundwater, and the direction of
groundwater flow;

4. The patterns of rainfall in the region;

5. The proximity of the regulated unit to surface waters;

6. The current and future uses of surface waters in the area and any
water quality standards established for those surface waters;

7. The existing quality of surface water, including other sources of con-
tamination and the cumulative impact on surface water quality;

8. The potential for health risks caused by human exposure to waste
constituents;

9. The potential damage to wildlife, crops, vegetation and physical
structures caused by exposure to waste constituents; and 	 {

10. The persistence and permanence of potential adverse effects.

(c) Except as provided by s. NR 144.28, no other exemption may be
granted to allow a violation of ch. NR 140 enforcement standards.

(3) In making any determination under sub. (2) about the use of
groundwater in the area around the facility, the department may con-
sider the uses and potential uses of any aquifers which could be impacted
Register, February, 1991, No. 422
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and the maintenance of the quality of the aquifers so those uses or poten-
tial uses are not threatened.

History: Cr. Register, February, 1991, No. 42% ell. 3-1-91.

NR 635.09 Concentration limits. (1) For facilities subject to s. NR
635.05 (1) (b), the department shall specify concentration limits in the
groundwater for the hazardous constituents identified under s. NR
635.08. The concentration that is specified for a hazardous constituent;

(a) May not exceed the background level of the constituent in the
groundwater at the time that limit is specified in the department,
approval;

(b) For any of the constituents listed in table I, may not exceed the
respective value given in that table if the background level of the constit-
uent is below the value given in table I; or

(c) May not exceed an alternate concentration limit established by the
department under sub. (2); and

(d) Except as provided by s. NR 140.28, may not exceed the enforce-
ment standards established under ch. NR 140.

Table I

MAXIMUM CONCENTRATION OF CONSTITUENTS FOR
GROUNDWATER PROTECTION

Arsenic 0.05 mg/1
Barium 1.0 mg/l
Benzene 0.005 mg/l
Cadmium 0.01 mg/1
Carbon Tetrachloride 0.005 mg/1
Chromium 0.05 mg/l
1,2 Dichloroethane 0.005 mg/1
1,1 Dichloroethylene 0.007 mg/1
para-Dichlorobenzene 0.075 mg/1
Lead 0.05 mg/l
Mercury 0.002 mg/1
Selenium 0.01 mg/1
Silver 0.05 mg/l
1,1,1 Trichloroethane 0.20 mg/1
Trichlorethylene 0.005 mg/l
Vinyl Chloride 0.002 mg/1
Endrin (1,2,3,4,10, 10-hexachlorol,7-epoxy- 0.0002 mg/l
1,4,4a,5,6,7,8,9a-octahydro-1, 4-endo, endo-5,8,-
dimethano naphthalene)
Lindane (1,2,3,4,5,6-hexachlorocyciohexane, gamma 0.004 mg/1
isomer)
Methoxychlor (1,1,1-Trichloro-2,2-bis 0.1 mg/l
(p-methoxyplienylethane)

Register, February, 1991, No. 422
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Toxaphene (C10H1006, Technical chlorinated cam-	 0.005 mg/1
phene, 67-69 percent chlorine)
2,4-D (2,4-Dichloroplienoxyacetic acid) 	 0.1 mg/1
2,4,5-TP Silvex (2,4,5-Trichlorophenoxy propionic acid) 0.01 mg/1

(2) The department may establish an alternate concentration limit for
a hazardous constituent if the department finds that the constituent may
not pose a substantial present or potential hazard to human health or the
environment if the alternate concentration limit is not exceeded. In es-
tablishing alternate concentration limits, the department shall consider
the factors listed under s. NR 635.08 (2). In no case may an alternate
concentration limit be established which is inconsistent with ch. NR 140.

History: Cr. Register, February, 1991, No. 422, eff. 3-1-91.

NR 635.10 Point of standards application. The point of standards appli-
cation for facilities subject to regulation under this chapter is specified in
s. NR 140.22 (2) and (3).

(1) DESIGN MANAGEMENT ZONE. The design management zone and
waste boundary are defined in s. NR 140.22 (5) (a). The design manage-
ment zone extends horizontally 0 feet beyond the waste boundary for
facilities subject to the requirements of ss. NR 635.05 t0 635.15, and 300
feet beyond the waste boundary for facilities subject to the requirements
of s. NR 635.16.

(2) CHANGES TO THE DESIGN MANAGEMENT ZONE. The department may
consider an expansion or reduction of the design management zone for
facilities subject to the requirements of s. NR 635.16 in accordance with
s. NR 140.22 (5) (b). The factors that shall be considered by the depart-
ment are listed in s. NR 140.22 (5) (c) and (d). An owner or operator of a
facility may submit a written request for approval of an expansion or
reduction of the design management zone, the request shall include an
evaluation of the factors listed in s. NR 140.22 (5) (c) and (d).

History: Cr. Register, February, 1991, No. 422, off. 3-1-91.

NR 635.11 Compliance period. (1) For facilities subject to s. NR 635.05
(1) (b), the department shall specify the compliance period during which
the groundwater protection standard of s. NR 635.07 applies. The com-
pliance period is the number of years equal to the active life of the facil-
ity, including any waste management activity prior to permitting and
the closure period. The compliance period begins when the owner or op-
erator initiates a compliance monitoring program which meet the re-
quirements of s. NR 635.14.

(2) If the owner or operator is engaged in a corrective action program
at the end of the compliance period specified in sub. (1), the compliance
period is extended until the owner or operator can demonstrate that the
groundwater protection standard of s. NR 635.07 has not been exceeded
for a period of 3 consecutive years.

(3) If the compliance period ends before the long-term care period is
completed, the owner or operator shall return to detection monitoring as
outlined in s. NR 635.13.

History: Cr. Register, February, 1991, No. 422, eff. 3-1-91.

NR 635.12 General groundwater monitoring requirements. The following
monitoring requirements apply to all hazardous waste landfills, surface
Register, February, 1991, No. 422



DEPARTMENT OF NATURAL RESOURCES 	 195
NH 635

impoundments, waste piles that accepted hazardous waste after July 26,
1982 and to other facilities where required under s. NR 600.07, 635.13 to
635.15, 640.14, 645,12, 655.11 or 670.09.

(1) The number of required wells and other sampling devices shall be
approved by the department based on the site size, waste type, site de-
sign and the hydrogeologic and geologic setting of the site and shall be
capable of yielding groundwater samples for analysis. At a minimum, the
system shall consist of:

(a) Two or more upgradient monitoring points at locations and depths
sufficient to yield groundwater samples that are representative of back-
ground water quality in the uppermost aquifer near the facility and not
affected by the facility.

(b) four or more downgradient monitoring points at locations and
depths to ensure immediate detection of any statistically significant
amounts of hazardous wastes or leached constituents from the facility in
the uppermost aquifer. These monitoring points shall be located between
the hazardous waste boundary and the property boundary as close as
practical to the design management zone and shall include 2 monitoring
points in a well nest configuration.

(2) The department may require 2 or more pore water sampling de-
vices located vertically below the hazardous waste where monitoring of
the unsaturated zone would aid in detecting the migration of contami-
nants into groundwater, and will not compromise the facility's contain-
ment capabilities.

(3) If a facility contains more than one regulated unit, separate
groundwater monitoring systems are not required for each regulated unit
if:

(a) The provisions for sampling groundwater in the uppermost aquifer
will enable detection and measurement at the point of standards applica-
tion of hazardous constituents from the regulated units that have en-
tered the groundwater in the uppermost aquifer, and

(b) The sampling plan is approved in writing by the department.

(4) All groundwater wells and other groundwater sampling devices
shall be properly developed in accordance with s. NR 660.09 (1) (c) 10.

(5) A leachate monitoring system shall be installed, when required,
within the fill area to provide accurate measurements of leachate levels
and a means of obtaining representative samples of leachate quality, and
shall be located and protected to minimize accidental damage during the
operation.

(6) All groundwater and leachate monitoring wells and other sampling
devices shall:

(a) Be constructed of suitable inert and non-contaminating material;

(b) Be constructed to prevent vertical movement of liquid along the
well pipe;

(c) Be properly protected, secured and properly labeled;

(d) Have a minimum 2-inch diameter;
Register, February, 1991, No. 422
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(e) Be cased in a manner that maintains the integrity of the monitor-
ing well bore hole;

(f) Have a casing that is screened or perforated and packed with gravel
or sand, where necessary, to enable collection of groundwater samples,
and

(g) Have the space between the bore hole and well casing above the
sampling depth sealed to prevent contamination of samples and the
groundwater.

(7) Elevation of the groundwater surface at each monitoring well shall
be determined at least quarterly and each time a sample is obtained.
Leachate level elevations for any leachate monitoring system shall, at a
minimum, be measured monthly and each time a sample is obtained.

(8) The department may require the operator to attempt to sample
public or private wells as part of a regular monitoring program or to de-
termine the extent of groundwater contamination.

(9) If for any reason a monitoring well or other monitoring device is
destroyed or otherwise fails to properly function, the owner or operator
of the facility shall immediately notify the department in writing. All
devices shall be properly abandoned in accordance with s. NR 660.13
(24) and replaced, weather permitting, with another sampling device in
accordance with this section within 60 days of notification to the depart-
ment unless the operator is notified otherwise in writing by the
department.

(10) The owner or operator shall obtain and analyze samples from the
installed groundwater monitoring system. The owner or operator shall
develop and follow a groundwater sampling and analysis plan and shall
keep this plan at the facility. The plan shall be approved by the depart-
ment. At a minimum, the plan shall include procedures and techniques
for:

(a) Sample collection;

(b) Sample preservation and shipment;

(c) Analytical procedures in accordance with standard methods for the
examination of water and wastewater or other methods approved in
writing by the department; and

(d) Chain of custody control.

(11) The groundwater monitoring program shall include measure-
ment, sampling and analytical methods that are appropriate for ground-
water sampling and that accurately assess groundwater quality and pro-
vide early detection of hazardous constituents entering the groundwater.
The methods shall be documented in the operating record and include
quality assurance and quality control procedures.

(12) An owner or operator who performs groundwater monitoring in
accordance with this chapter satisfies the requirements of ch. NR 140,
and is not required to evaluate groundwater monitoring through ch. NR
140, except as follows:

(a) If the background concentration established under s. NR 635.12
(13) or 635.16 (3), for a substance in table 1 or 2 of ch. NR 140, exceeds
Register, February, 1991, No. 422
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the ch. NR 140 preventive action limit or enforcement standards, the
facility may apply for an exemption under s. NR 140.28.

(b) If a parameter identified under s. NR 636.13 (1) or 635.16 (2) is
included in Table 1 or 2 of ch, NR 140, the notice required under ss. NR
635.13 (8) (a) and 635.16 (8) shall include a determination of whether or
not the concentration exceeds the preventive action limit or the enforce-
ment standard.

(13) Where appropriate, the groundwater monitoring program shall
establish background groundwater quality for each of the hazardous con-
stituents or monitoring parameters or constituents specified in the plan
approval or license.

(a) In the detection monitoring program under s. NR 635.13, back-
ground groundwater quality for a monitoring parameter or constituent
shall be based on data from quarterly sampling of all wells required
under this chapter for one year prior to accepting waste.

(b) In the compliance monitoring program under s. NR 635.14, back-
ground groundwater quality for a hazardous constituent shall be based
on data from upgradient wells that:

1. Is available before the plan approval or license is issued;

2. Accounts for measurement errors in sampling and analysis; and

3. Accounts, to the extent feasible, for seasonal fluctuations in back-
ground groundwater quality if the fluctuations are expected to affect the
concentration of the hazardous constituent.

(c) Background quality may be based on sampling of wells that are not
upgradient from the waste boundary where:

1. Hydrogeologic conditions do not allow the owner or operator to de-
termine what wells are upgradient; or

2. Sampling at other wells shall provide an indication of background
groundwater quality that is as representative or more representative
than that provided by the upgradient wells.

(d) I ^,t developing the data base used to determine a background value
for each parameter or constituent, the owner or operator shall take a
minimum of one sample from each well and a minimum of 4 samples f rom
the entire system used to determine background groundwater quality,
each time the system is sampled.

(14) For facilities subject to s. NR 635.05 (1) (b), the owner or opera-
tor shall use the following statistical procedure in determining whether
background values or concentration limits have been exceeded:

(a) If, in a detection monitoring program, the level of a constituent at
or beyond the boundary of the design management zone is to be com-
pared to the constituent's background value and that background value
has a sample coefficient of variation less than 1.00:

1. The owner or operator shall take at least 4 portions from a sample at
each well at or beyond the design management zone and determine
whether the difference between the mean of the constituent at each well,
using all portions taken, and the background value for the constituent is
significant at the 0.05 level using the Cochran's approximation to the

Register, February, 1991, No. 422
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Behrens-Fisher student's t-test. If the test indicates that the difference is
significant, the owner or operator shall repeat the same procedure, with
at least the same number of portions as used in the first test, with a fresh
sample from the monitoring well. If this second round of analyses indi-
cates that the difference is significant, the owner or operator shall con-
clude that a statistically significant change has occurred; or

2. The owner or operator may use an equivalent statistical procedure
for determining whether a statistically significant change has occurred.
The department shall specify a procedure if it finds that the alternative
procedure reasonably balances the probability of falsely identifying a
noncontaminating regulated unit and the probability of failing to iden-
tify a contaminating regulated unit in a manner that is comparable to
that of the statistical procedure described in subd, 1.

(b) In all other situations in a detection monitoring program and in a
compliance monitoring program, the owner or operator shall use a statis-
tical procedure providing reasonable confidence that the migration of
hazardous constituents from a regulated unit into and through the aqui-
fer shall be indicated. The department shall specify a statistical proce-
dure that it finds;

1. Is appropriate for the distribution of the data used to establish
background values or concentrations limits; and

2. Provides a reasonable balance between the probability of falsely
identifying a noncontaminating regulated unit and the probability of
failing to identify a contaminating regulated unit.

}History: Cr. Register, February, 1991, No. 422, eff. 3-1-91.

NR 635.13 Detection monitoring proram. The owner or operator of a
facility subject to s. NR 635.05 (1) (b.1 shall establish a detection moni-
toring program which shall comply with the following requirements:

(1) The owner or operator shall monitor for indicator parameters, such
as specific conductance, total organic carbon or total organic halogen, for
waste constituents, or reaction products, such as products produced by
reactions between waste types and between leachate and soil, that pro-
vide a reliable indication of the presence of hazardous constituents in
groundwater. The department shall specify the parameters or constitu-
ents to be monitored after considering the following factors;

(a) The types, quantities and concentrations of constituents in wastes
managed at the regulated unit;

(b) The mobility, stability and persistence of waste constituents or
their reaction products in the unsaturated zone beneath the waste
boundary;

(c) The detectability of indicator parameters, waste constituents and
reaction products in groundwater; and

(d) The concentrations or values and coefficients of variation of pro-
posed monitoring parameters or constituents _ in the groundwater
background.

(2) The owner or operator shall install a groundwater monitoring sys-
tem at the design management zone as specified under s. NR 635.10. The
1egister, February, 1991, No. 422
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groundwater monitoring system shall comply with s. NR 635.12 (1) to
(11)•

(3) The owner or operator shall establish a background value for each
monitoring parameter or constituent required under sub (1). The owner
or operator shall submit the background values to the department for
approval,

(a) The owner or operator shall comply with s. NR 635.12 (13) in de-
veloping the data base used to determine background values.

(b) The owner or operator shall tabulate background values for the
determination of statistically significant increases under s. NR 63512
(14).

(c) In taking samples used in the determination of background values,
the owner or operator shall use a groundwater monitoring system that
complies with s. NR 63512 (1) to (11).

(4) The owner or operator shall determine groundwater quality at
each monitoring well at least quarterly during the active life of a regu-
lated unit, including the closure period and the long-term care period.
The owner or operator shall tabulate the groundwater quality at each
monitoring well for the determination of statistically significant in-
creases under s. NR 635.12 (14).

(5) The owner or operator shall determine the groundwater flow rate
and direction in the uppermost aquifer at least annually.

(6) The owner or operator shall use procedures and methods for sam-
pling and analysis that meet the requirements of s. NR 635.12 (10).

(7) The owner or operator shall determine whether there is a statisti-
cally significant change in pH or increase over background values for any
parameter or constituent specified in the plan of operation approval each
time the owner or operator determines groundwater quality under sub.
(4).

(a) In determining whether a statistically significant change in pH or
increase over background values has occurred, the owner or operator
shall compare the groundwater quality at each monitoring well for each
parameter or constituent to the background value for that parameter or
constituent, according to the statistical procedure specified under s. NR
635.12 (14).

(b) The owner or operator shall determine whether there has been a
statistically significant change in pH or increase over background values
at each monitoring well at the design management zone within 60 days
after completion of sampling. The department may specify a different
time period after considering the complexity of the statistical test and
the availability of laboratory facilities to perform the analysis of ground-
water samples.

(8) If the owner or operator determines, pursuant to sub. (7), that
there is a statistically significant increase for parameters or constituents
specified pursuant to sub. (1) at any monitoring well, the owner or opera-
tor shall:

Register, February, 1991, No. 422
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(a) Notify the department of this finding in writing within 7 days, The
notification shall indicate what parameters or constituents have shown
statistically significant increases;

(b) Immediately sample the groundwater in all monitoring wells and
determine the concentration of all constituents identified in appendix I
that are present in groundwater;

(c) Establish a background value for each appendix I constituent that
has been detected under par. (b) as follows:

1.The owner or operator shal I comply with s. NR 635.12 (13) in devel-
oping the data base used to determine background values;

2. The owner or operator shall tabulate background values for the de-
termination of statistically significant increases under s, NR 635.12 (14);
and

3. The owner or operator shall use a groundwater monitoring system
that complies with s. NR 635.12 (1) to (11) in taking samples used in the
determination of background values;

(d) Within 90 days, submit to the department an application for a plan
modification to establish a compliance monitoring program meeting the
requirements of s. NR 635.14. The application shall include the following
information:

1. An identification of the concentration of any appendix I constitu-
ents found in the groundwater at each monitoring well;

2. Any proposed changes to the groundwater monitoring system at the
facility necessary to meet the requirements of s. NR 635.14, including
wells, monitoring frequency, sampling and analysis procedures or meth-
ods, or statistical procedures;

3. For each hazardous constituent found in groundwater, a proposed
concentration limit required under s. NR 635.09 (1) (a) or (b) or a notice
of intent to seek an alternative concentration limit under s. NR 636.09
(2); and

(e) Within 180 days, submit to the department all data necessary to
justify an alternative concentration limit sought under s. NR 635.09 (2)
and an engineering feasibility plan for a corrective action program neces-
sary to meet the requirements of s. NR 635.15 unless:

1. Hazardous constituents identified under par. (b) are listed in table
XI and their concentrations do not exceed the respective values given in
that table; or

2. The owner or operator has sought an alternative concentration limit
under s. NR 636.09 (2) for every hazardous constituent identified under
par. (b).

(9) If the owner or operator determines, pursuant to sub. (7), that
there is a statistically significant change in pH or increase in the concen-
tration of other parameters or constituents specified pursuant to sub. (1)
at any monitoring well at the design management zone, the owner or
operator may demonstrate that a source other than a regulated unit
caused the increase or that the increase resulted from error in sampling,
analysis, evaluation or natural variation in groundwater. While the
Register, February, 1991, No. 422



DEPARTMENT OF NATURAL RESOURCES	 201
NR 635

owner or operator may make a demonstration under this subsection in
addition to, or instead of, fulfilling the requirements under sub. (8) (d),
the owner or operator is not relieved of the requirement to submit a plan
modification application within the time specified in sub. (8) (d) unless
the demonstration made under this subsection successfully shows that a
source other than a regulated unit caused the increase or that the in-
crease resulted from error in sampling, analysis or evaluation. In the
event that the demonstration is unsuccessful, the owner or operator shall
comply with sub. (8) (b) and (c). In making a demonstration under this
subsection, the owner or operator shall:

(a) Notify the department in writing that the owner or operator in-
tends to make a demonstration under this subsection, within 7 days after
determining that a statistically significant increase of parameters or con-
stituents occurred at a monitoring well;

(b) Submit, within 90 days, a report to the department which demon-
strates that a source other than a regulated unit caused the increase, or
that the increase resulted from the error in sampling, analysis or
evaluation;

(c) Submit, within 90 days, to the department an application for a
plan modification to make any appropriate changes to the detection
monitoring program at the facility; and

(d) Continue to monitor in accordance with the detection monitoring
program established under this section.

(10) If the owner or operator determines that the detection monitoring
program no longer satisfies the requirements of this section, the owner or
operator shall, within 90 days, submit an application for a plan modifica-
tion to make any appropriate changes to the program.

(11)The owner or operator shall assure that monitoring and corrective
action measures necessary to achieve compliance with the groundwater
protection standard under s. NR 635.07 are taken during the term of any
plan approval.

History: Cr. Register, February, 1991, No. 422, off, 3-1-91.

NR 635.14 Compliance monitoring program. For facilities subject to s.
NR 635.05 (1) (b), an owner or operator required to establish a compli-
ance monitoring program under s. NR 635.13 shall, at a minimum, have
the following responsibilities:

(1) The owner or operator shall monitor the groundwater to determine
whether regulated units are in compliance with the groundwater protec-
tion standard under s. NR 635.07. The department shall specify the
groundwater protection standard including:

(a) A list of the hazardous constituents under s, NR 635.08;

(b) Concentration limits under s. NR 635.09 for each of those hazard-
ous constituents;

(c) The point of standards application under s. NR 635.10; and

(d) The compliance period under s. NR 635.11.

(2) The owner or operator shall install a groundwater monitoring sys-
tem at the point of standards application as specified under s, NR 635.10,
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The groundwater monitoring system shall comply with s, NR 635.12 (1)
to (11).

(3) Where a concentration limit established under par. (b) is based on
background groundwater quality, the department shall specify the con-
centration limit as follows;

(a) If there is a high temporal correlation between upgradient and
downgradient concentrations of the hazardous constituents, the owner
or operator may establish the concentration limit through sampling at
upgradient wells each time groundwater is sampled. The department
shall specify the procedures used for determining the concentration limit
in this manner. In all other cases, the concentration of the hazardous
constituents shall be the mean of the pooled data on the concentration of
the hazardous constituent.

(b) If a hazardous constituent is identified in appendix I and the differ-
ence between the concentration limit and the background value of that
constituent under s. NR 635.12 (13) is not statistically significant, the
owner or operator shall use the background value of the constituent as
the concentration limit. In determining whether this difference is statis-
tically significant, the owner or operator shall use a statistical procedure
providing reasonable confidence that a real difference shall be indicated.
The statistical procedure shall:

1. Be appropriate for the distribution of the data used to establish
background values; and

2. Provide a reasonable balance between the probability of falsely
identifying a significant difference and the probability of failing to iden-
tify a significant difference.

(c) The owner or operator shall:

1. Comply with s. NR 635.12 (13) in developing the data base used to
determine background values;

2. Tabulate background values for the determination of statistically
significant increases under s, NR 635.12 (14); and

3. Use a groundwater monitoring system that complies with s. NR
635.12 (1) to (11).

(4) The owner or operator shall determine the concentration of hazard-
ous constituents in groundwater at each monitoring well at least quar-
terly during the compliance period. The owner or operator shall tabulate
the concentration at each monitoring well for the determination of statis-
tically significant increases under s. NR 635.12 (14).

(5) The owner or operator shall determine the groundwater velocity
and direction using now water level measurements in the uppermost aq-
uifer at least annually.

(6) The owner or operator shall analyze samples from all monitoring
wells for all constituents contained in appendix I of ch. NR 635 as speci-
fied by the department at least annually to determine whether additional
hazardous constituents are present in the uppermost aquifer. If the
owner or operator finds appendix I constituents in the groundwater that
are not identified in the plan approval or license as hazardous constitu-
ents, the owner or operator shall report the concentrations of these addi-
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tional constituents to the department within 7 days after completion of
the analysis.

(7) The owner or operator shall use procedures and methods for sam-
pling and analysis that meet the requirements of s. NR 635.12 (10).

(8) The owner or operator shall determine whether there is a statisti-
cally significant increase over the concentration limits for any hazardous
constituent specified under sub. (1) each time the owner or operator de-
termines the concentration of hazardous constituents in groundwater.

(a) In determining whether a statistically significant increase has oc-
curred, the owner or operator shall compare the groundwater quality at
each monitoring well for each hazardous constituent to the concentra-
tion limit for that constituent according to the statistical procedures
specified in the plan approval or license under s, NR 635.12 (14).

(b) The owner or operator shall determine whether there has been a
statistically significant increase at each monitoring well within 64 days
after the completion of sampling. The department may specify a differ-
ent time period after considering the complexity of the statistically test
and the availability of laboratory facilities to perform the analysis of
groundwater samples.

(9) If the owner or operator determines, pursuant to sub. (8), that the
groundwater protection standard is being exceeded at any monitoring
well, the owner or operator shall:

(a) Notify the department of this finding in writing within 7 days. The
notification shall indicate what concentration limits have been exceeded.

(b) Submit to the department an application for a plan modification to
establish a corrective action program meeting the requirements of s. NR
635.15 within 180 days, or within 90 days if an engineering feasibility
study has been previously submitted to the department under s. NR
635.13 (8) (e). The application shall at a minimum include the following
information:

1. A detailed description of corrective actions that will achieve compli-
ance with the groundwater protection standard specified under sub. (1);
and

2. A plan for a groundwater monitoring program that demonstrates
the effectiveness of the corrective action. A groundwater monitoring pro-
gram may be based on a compliance monitoring program developed to
meet the requirements of this section,

(10) If the owner or operator determines, pursuant to sub. (8), that the
groundwater protection standard is being exceeded at any monitoring
well, the owner or operator may demonstrate that a source other than a
regulated unit caused the increase or that the increase resulted from error
in sampling, analysis or evaluation. While the owner or operator may
make a demonstration under this subsection in addition to, or in lieu.of,
submitting a plan modification application under sub. (9) (b), the owner
or operator is not relieved of the requirement to submit a plan modifica-
tion application within the time specified in sub. (9) (b), unless the de-
partment finds that the demonstration made under this subsection suc-
cessfully shows that a source other than a regulated unit caused the
increase or that the increase resulted from error in sampling, analysis or
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evaluation. In making a demonstration under this subsection, the owner
or operator shall:

(a) Notify the department in writing that the owner or operator in-
tends to make a demonstration under this subsection within 7 days after
determining that the groundwater protection standard is being
exceeded;

(b) Submit, within 90 days, a report to the department which demon-
strates that a source other than a regulated unit caused the standard to
be exceeded or that the apparent noncompliance with the standards re-
sulted from error in sampling, analysis or evaluation;

(c) Submit, within 90 days, an application to the department for a
plan modification to make any appropriate changes to the compliance
monitoring program at the facility; and

(d) Continue to monitor in accordance with the compliance monitor-
ing program established under this section.

(11) If the owner or operator determines that the compliance monitor-
ing program no longer satisfies the requirements of this section, the
owner or operator shall, within 90 days, submit an application for a plan
modi

fi
cation to make any appropriate changes to the program.

(12)The owner or operator shall assure that monitoring and corrective
action measures necessary to achieve compliance with the groundwater
protection standard under s. NR 635.07 are taken during the term of the
department approval or term of the license.

History: Cr. Register, February, 1991, No. 422, ell. 3-1-91.

NR 635.15 Corrective action program for hazardous waste units. An
owner or operator required to establish a corrective action program
under s. NR 635.14 shall comply with the following requirements:

(1) The owner or operator shall take corrective action to ensure that
regulated units are in compliance with the groundwater protection stan-
dard under s. NR 635.07. The department shall specify the groundwater
protection standard including:

(a) The list of the hazardous constituents identified under s. NR
635.08;

(b) The concentration limits under s. NR 635.09 for each of those haz-
ardous constituents;

(c) The point of standards application under s. NR 635.10; and

(d) The compliance period under s. NR 635.11.

(2) The owner or operator shall implement a corrective action program
that prevents hazardous constituents from exceeding their respective 	 ^.
concentration limits at or beyond the design management zone by re-
moving the hazardous waste constituents or treating them in place. The
department may approve, conditionally approve or deny an owner or
operator's corrective action plan. In a conditional approval or denial, the
department may specify the corrective action me asures to be taken.

(3) The owner or operator shall begin corrective action within a rea-
sonable time period after the groundwater protection standard is ex-
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ceeded, The department may specify that time period. If a department
approval includes a corrective action program in addition to a compli-
ance monitoring program, the department shall specify when the correc-
tive action program shall begin.

(4) In conjunction with a corrective action program, the owner or op-
erator shall establish and implement a groundwater monitoring program
to demonstrate the effectiveness of the corrective action program. A
monitoring program may be based on the requirements for a compliance
monitoring program under s. NR 635.14 and shall be as effective as that
program in determining compliance with the groundwater protection
standard under s, NR 635.07 and in determining the success of a correc-
tive action program under sub. (5) where appropriate.

(5) In addition to the other requirements of this section, the owner or
operator shall conduct a corrective action program to remove or treat in
place any hazardous constituents under s. NR 635.08 that exceed con-
centration limits under s, NR 635.09 in groundwater. The department
shall specify the measures to be . taken at the following locations:

(a) At or beyond the boundary of the design management zone under
s. NR 635.10; and

(b) Beyond the facility boundary, where necessary to protect human
health and the environment, unless the owner or operator demonstrates
to the department that, despite the owner's or operator's best efforts, the
owner or operator was unable to obtain the necessary permission to un-
dertake the action. The owner or operator is not relieved of all responsi-
bility to clean up a release that has migrated beyond the facility bound-
ary where off-site access is denied. The owner or operator is still required
to take on-site measures to address the releases. The on-site measures
shall be determined by the department on a case-by-case basis.

(c) Corrective action measures under this section shall be initiated and
completed within a reasonable period of time considering the extent of
contamination.

(d) Corrective action measures under this section may be terminated
once the concentration of hazardous constituents under s. NR 635.08 is
reduced to levels below their respective concentration limits under s. NR
635.09.

(6) The owner or operator shall continue corrective action measures
during the compliance period to the extent necessary to ensure that the
groundwater protection standard is not exceeded. If the owner or opera-
tor is conducting corrective action at the end of the compliance period,
the owner or operator shall continue that corrective action for as long as
necessary to achieve compliance with the groundwater protection stan-
dard. The owner or operator may terminate corrective action measures
taken beyond the period equal to the active life of the facility, including
the closure period, if the owner or operator can demonstrate, based on
data from the groundwater monitoring program under sub. (4), that the
groundwater protection standard of s, NR 635.07 has not been exceeded
for a period of 3 consecutive years.

(7) The owner or operator shall report in writing to the department of
the effectiveness of the corrective action program. The owner or operator
shall submit these reports semi-annually.
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(8) If the owner or operator determines that the corrective action pro-
gram no longer satisfies the requirements of this section, the owner or
operator shall, within 90 days, submit an application for a plan modifica-
tion to make any appropriate changes to the program.

(9) The owner or operator shall establish proof of financial responsibil-
ity for corrective action in accordance with a department issued order or
plan approval and the requirements of ch. NR 685 and s. NR 144.443,
Stats.

History Cr. Register, February, 1991, No. 422, eff. 3-1-91.

NR 635.16 Existing unit monitoring requirements. The following moni-
toring requirements apply to all landfills and surface impoundments
which accepted hazardous wastes after November 19, 1980, but not after
July 26, 1982 and to other facilities where required under as. NR 600.07,
640.15, 645.12, 655.11 and 670.09.

(1) The general monitoring requirements of s. NR 635.12(1) to (12)
apply to facilities under this section.

(2) At a minimum, the owner or operator shall determine the concen-
tration or value of the following parameters in groundwater samples in
accordance with subs. (3) and (4).

(a) Parameters characterizing the suitability of the groundwater as a
drinking water supply, as specified in table II;

Table II

EPA Interim Primary Drinking Water Standards

Arsenic 0.05 mg/1
Barium 1.0 mg/l
Benzene 0.005 mg/l
Cadmium 0.01 mg/l
Carbon Tetrachloride 0.005 mg/1
Chromium 0.05 mg/1
1,2 Dichloroethane 0.005 mg/1
1,1 Dichloroethylene 0.007 mg/1
para-Dichlorobenzene 0.075 mg/1
Endrin 0.0002 mg/l
Fluoride 1.4-2.4 mg/1
Lead 0.05 mg/l
Lindane 0.004 mg/l
Mercury 0.002 mg/l	 t,
Methoxychlor 0.1 mg/l
Nitrate (as N) 10.0 mg/l
Selenium 0.01 mg/1
Silver 0.05 mg/l
Toxaphene 0.005 mg/1
1,1,1 Trichloroethane 0.20 mg/l
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Trichloroethylene 0.005 mg/l
Vinyl Chloride 0.002 mg/l
2,4-D 0.1 mg/1
2,4,5-TP Silvex 0.01 mg/l
Radium 5 pCi/1
Gross Alpha 15 pCi/l
Gross Beta 4 millirem/

yr
Coliform Bacteria 1/100 ml

(b) Parameters establishing groundwater quality including chloride,
iron, manganese, phenols, sodium and sulfate.

(c) Parameters used as indicators of groundwater contamination, in-
cluding pH, specific conductance, total organic carbon and total organic
halogen.

(d) In all cases, the physical characteristics of the water sample includ-
ing odor, color and turbidity shall be recorded.

(e) Any other parameters required by the department, based on the
waste types accepted or other factors as appropriate.

(3) At a minimum, initial background water quality shall be estab-
lished as follows:

(a) For all monitoring devices, the owner or operator shall establish
initial background concentrations or values of all parameters specified in
sub. (2). The owner or operator shall do this by sampling each device
quarterly for one year and analyzing samples for all parameters.

(b) For each of the indicator parameters specified in sub. (2) (c) at
least 4 replicate measurements shall be obtained from each quarterly
sample. The initial background arithmetic mean and variance shall be
determined for each indicator parameter by pooling the replicate mea-
surements for the respective parameter concentrations or values in sam-
ples obtained from ungradient wells during the first year.

(4) After the first year, all monitoring wells and other sampling devices
shall be sampled and the samples analyzed with the following minimum
frequencies:

(a) Samples collected to establish groundwater quality shall be ob-
tained and analyzed for the parameters specified in sub. (2) (b), (d) and
(e) at least quarterly.

(b) Samples collected to indicate groundwater contamination shall be
obtained and analyzed for the parameters specified in sub. (2) (c) and (e)
at least quarterly.

(5) The owner or operator shall:

(a) Prepare an outline of a groundwater quality assessment program.
The outline shall describe a comprehensive groundwater monitoring pro-
gram capable of determining:

1. Whether hazardous waste or hazardous waste constituents have en-
tered the groundwater;
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2. The rate and extent of migration of hazardous waste or hazardous
waste constituents in the groundwater; and

3. The concentrations of hazardous waste or hazardous waste constitu-
ents in the groundwater.

(b) For each indicator parameter specified in sub. (2) (c) or (e) calcu-
late the arithmetic mean and variance, based on at least 4 replicate mea-
surements on each sample, for each sampling device monitored in accord-
ance with sub. (4) (b) and compare these results with the initial
background arithmetic mean for that parameter. This comparison shall
be performed in accordance with the following requirements:

1. The owner or operator shall use the student's t-test to determine
statistically significant changes in the concentration or value of an indi-
cator parameter in periodic groundwater samples when compared to the
initial background concentration or value of that indicator parameter.
The comparison shall consider individually each of the wells in the moni-
toring system. For 3 of the indicator parameters, specific conductance,
total organic carbon and total organic halogen, a single-tailed student's
t-test shall be used to test at the 0.01 level of significance for significant
increases over background. The difference test for pH shall be a 2-tailed
student's t-test at the overall 0.01 level of significance.

2. The department may require different statistical tests and levels of
significance based on site specific hydrogeologic conditions, groundwater
quality, waste characteristics and facility design and operation.

(6) At a minimum, the comparisons for the downgradient and up-
gradient wells made under sub. (5) (b) shall be submitted to the depart-
ment by the owner or operator annually.

(7) If the comparisons for downgradient and for upgradient wells made
under sub. (5) (b) show a statistically significant increase, or pH change,
the owner or operator shall then immediately obtain additional ground-
water samples from the downgradiont wells where a significant difference
was detected, split the samples in 2 or more portions, and obtain analyses
of all additional samples to determine whether the significant difference
was a result of laboratory error.

(8) If the analyses performed under sub. (7) confirm the statistically
significant increase or pH change, the owner or operator shall provide
written notice with appropriate documentation to the department
within 7 days of the date of a confirmation that the facility may be affect-
ing groundwater quality.

(9) Within 15 days after the notification under sub. (8), the owner or
operator shall develop and submit to the department a specific plan pre-
pared under the direction of and signed by a qualified hydrogeologist, for
a groundwater quality assessment program at the facility, based on de-
termining: whether hazardous waste or hazardous waste constituents
have entered the groundwater; the rate and extent of migration of haz-
ardous waste or hazardous waste constituents in the groundwater; and
the concentrations of hazardous waste or hazardous waste constituents
in the groundwater.

(10) The plan to be submitted under sub. (9) shall specify the number,
location and depth of wells; the number and analysis frequency of water
quality parameters for those hazardous wastes or hazardous waste con-
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stituents in the facility; evaluation procedures and groundwater quality,
sampling and analytical methods to be used for determining the source
or cause of contamination, including use of any previously gathered
groundwater quality information; facility design and construction re-
ports, operating procedures and facility history; and a schedule of
implementation.

(11) The owner or operator shall implement the groundwater quality
assessment plan which satisfies the requirements of sub. (10) and depart-
ment concerns and, at a minimum, determine: the source or cause of the
contamination; the rate and extent of migration of the hazardous waste
and hazardous waste constituents in the groundwater; the concentra-
tions of the hazardous waste or hazardous waste constituents in the
groundwater; and short and long-term potential impacts to drinking wa-
ter supplies and the environment, and proposed conceptual solutions and
action to bring under control and correct the environmental damage.

(12) The owner or operator shall make the determination under sub.
(11) in accordance with the time schedule approved by the department;
and, within 15 days after that determination, submit to the department
a written report containing an assessment of the groundwater quality,
cause and effect of contamination and conceptual solutions,

(13) If the owner or operator determines, based on the results of the
determination under sub. (11), that no hazardous waste or hazardous
waste constituents from ti>e facility have entered the groundwater, then
the owner may reinstate the indicator evaluation program described in
subs. (4) and (5) (b) to (12). If the owner or operator reinstates the indi-
cator evaluation program, the department shall be notified in the report
submitted under sub. (12).

(14) If the owner or operator determines, based on the determination
under sub. (11) that hazardous waste or hazardous waste constituents
from the facility have entered the groundwater, then the owner or opera-
tor shall continue to make the determinations required under sub. (11)
on a quarterly basis until the end of the long-term care period for the
facility, or until the groundwater quality problems at the site have been
corrected as provided for in the final plans; shall submit a final plan for
solutions and corrective action to control and correct the environmental
damage within 180 days after the department's review of submittals
under sub. (12) and shall implement the final plans for solutions and cor-
rective actions and other emergency procedures including department
review comments within 45 days after the department's review of the
final plans.

(15) Any groundwater quality assessment to satisfy the requirements
of sub. (11) shall be completed and reported in accordance with sub. (12).

(16) At least annually the owner or operator shall evaluate the data on
groundwater surface elevations obtained under s. NR 635.12 (7) to de-
termine whether the requirements under s. NR 635.12 (1) and (5) for
locating the monitoring system continue to be satisfied. If the evaluation
shows that s. NR 635.12 (1) and (5) are no longer satisfied, the owner or
operator shall immediately notify the department and submit for de-
partment approval a plan to bring the monitoring system into compli-
ance with this requirement.
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(14) The owner or operator of the site or facility shall comply with the
following reporting and record keeping requirements:

(a) The owner or operator shall report to the department the results of
the sampling from each groundwater monitoring well required under s.
NR 635.12 (1) quarterly.

(b) The owner or operator shall annually report to the department the
results of the statistical evaluation required under sub. (6) and ground-
water surface elevation required under sub. (16) and a description of the
response, where applicable.

(c)The owner or operator implementing a groundwater quality assess-
ment plan under sub. (11), shall annually report to the department the
results of the groundwater quality assessment program which includes,
but is not limited to, the rate of contaminant migration during the re-
porting period.

(d) An owner or operator of a site or facility shall retain, until the end
of the long-term care period, all records of monitoring and analytical ac-
tivities and data, including all original strip chart recordings and instru-
mentation, calibration and maintenance records. The owner or operator
shall inform the department prior to discarding any groundwater
information.

History: Cr, Register, February, 1991, No. 422, A 3-1-91.

NR 635.17 Corrective action for solid waste management units. (1) The
owner or operator of a facility seeking a license for the treatment, storage
or disposal of hazardous waste shall institute corrective action as neces-
sary to protect human health and the environment for all releases of haz-
ardous waste or hazardous waste constituents from any solid waste man-
agement unit at the facility, regardless of the time at which waste was
placed in a unit.

(2) Corrective action shall be specified in the license. The license shall
contain schedules of compliance for corrective action where corrective
action cannot be completed prior to issuance of the license and assur-
ances of financial responsibility for completing corrective action.

(3) The owner or operator shall implement corrective actions beyond
the facility property boundary, where necessary to protect human health
and the environment, unless the owner or operator demonstrates to the
satisfaction of the department that, despite the owner's or operator's
best efforts, the owner or operator was unable to obtain the necessary
permission to undertake actions. The owner or operator is not relieved of
all responsibility to clean up a release that has migrated beyond the facil-
ity boundary where offsite access is denied. On-site measures to address
releases shall be determined by the department on a caseby-case basis,
The owner or operator shall establish proof of financial responsibility for
corrective action in accordance with a department issued order or plan
approval and the requirements of ch. NR 685 and s. 144.443, Stats.
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