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NR 635.01 Purpose . The purpose of this chapter is to
specify groundwater and leachate monitoring require-
ments and corrective action requirements that result from
a monitoring program.

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

NR 635.02 Applicabili ty. (1) Except as provided in s. NR
635.04, the requirements of ss . NB 635.,16 and 635 .18
apply to all hazardous waste landfills and surface im-
poundments that accepted hazardous waste after Novem-
ber 19, 1980 but not after July 26, 1982 and the require-
ments of ss. NR 635 .05 to 635.15 and 635.18 apply to all
hazardous waste landfilLs, surface impoundments and
waste piles that accepted hazardous waste after July 26,
1982 . In addition, ss .. NR 635 .17 and 635 .18 apply to any
hazardous waste treatment, storage or disposal facility
that had or should have had an interim license.

(2) This chapter does not apply to solid waste facilities
that manage only non-hazardous solid waste or metallic
mining wastes resulting from a Tn,n;r,g operation as de-
fined in s . 144..81 (5), Stats.

History: Cr.. Register, February, 1991, No 422, ef£. 3-1-91 ; am., R.egis-
te,r, May, 1995, No. 473, eff. 6-1-95.

NR 635.03 Definitions . 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 toaccept hazardous waste only from
very small quantity generators; and.

(b) The solid waste disposal facility does not meet the
definition of a solid waste management unit ..

(2) Only non-hazardous solid waste facilities that do not
meet the definition of solid waste management unit .

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

NR 635.05 General. (1) The owner or operator shall sat-
isfythe following requirementsfor all wastes, or constitu-
ents 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 requirements in ss. NR 635 .,17 and 635.18;

(b) A surface impoundment, waste pile or landfill that
receives hazardous waste after July 26, 1982 or proposes
to accept hazardous waste is a regulated unit and shall
comply with the requirements of as . NR 635 .05 to 63515
and 635.18 in lieu of s. NR 635.16 for purposes of de-
tecting, characterizing and responding to releases to any
underlying aquifer. The financial responsibility require-
ments of s .. NR. 635.17 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 ss . NR 635 ..16 and 63518 and the finan-
cial responsibility requirements of s: NR 63517; and

(d) The requirements of par .. (b) may apply to miscella-
neous 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 pe-
riod. After closure of the regulated unit, the requirements
of this chapter.

(a) Do not apply if all waste, waste residues, contami-
nated containment system components and contaminated
subsoils are removed or decontaminated at closure;

(b) Apply during the long-term care period under s.. NR
885.06 if the owner or operator isconducting a detection
monitoring program under s, NR 635 .13 ; or

(c) Apply during the compliance period under s ., NR
635 .11 if theowner oroperator 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, collection basin lysimeters
and similar water quality monitoring devices, and the im-
plementation 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
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monitoring program shall be approved in writing by the
department .

History: Cr,, Register, February, 1991, No. 422, eff 3-1-91 ; am . (1) (b)
and (2) (intro .), Register, August, 1992, No . 440, eff 9-1-92; am. (1) (a) to
( c), Register, May, 1995, No. 473, eft 6-1-95.

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 constituents specified under s. NR 635 .08 from
a regulated unit are detected at or beyond the design
management zone under s.; NR 63510, the owner or oper-
ator shall institute a compliance monitoring program
under s . NR 635 ..14 ;

(2) Except as provided in s .. NR 635 .14 (10), whenever
the groundwater protection standard under s . NR 635 .07
is exceeded, the owner or operator shall institute a correc-
tive action program under s. NR 635.15;

(3) Except as provided in s., NR 635.14 (10), whenever
hazardous constituents under s,. NR 635 .08 from a regu-
lated unit exceed concentration limits under s, NR 635.09
in groundwater between the design management zone
under s. NR 635:10 and the downgradient facility prop-
erty boundary, the owner or operator shall institute a
corrective action program under s . NR 635.15; or

(4) In allother cases, the owner or operator shall insti-
tute a detection monitoring program under s . NR 635 .13 .

(5) The department shall specify the specific elements of
the monitoring and response program, which may include
one or more of the programs identified in subs . (1)to (4) as
may be necessary to protect human health and the envi-
ronment . In deciding whether to require the owner or
operator to be prepared to institute a particular program,
the department shall consider the potential adverse ef-
fects on human health and the environment that might
occur before final administrative action on a plan modifi-
cation 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 conditions specified by the department
that are designed toensurethat hazardousconstituents
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 ator beyond the, point
of standards application :under s . NI? 635.10 dur: .̂g 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 less stringent
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 sub-

ject to s.. NR 635 .05 (1) (b), the department shall specify

the hazardous constituents to which the groundwater pro-

tection standard of s.: NR 635.07 applies. Hazardous con-
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stituents are constituents identified in appendix I of ch.
NR 635, that have been detected in groundwater in any
aquifer underlying a regulated unit and that are reasona-
bly expected to be in or derived from waste contained in a
regulated unit, unless the department has excluded them
under sub (2),.

(2) The department may exclude an appendix I constitu-
ent from the list of hazardous constituents specified in
sub., (1) if it finds that the constituent 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:

(a) Potential adverse effects on groundwater quality,
considering :

1, The physical and chemical characteristics of the
waste in the regulated unit, including its potential for
migration;

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;

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

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

7.: The potential for health risks caused by humanexpo-
sure to waste constituents;

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

9 ., The persistence and permanence of the poten tial ad-
verse effects; and

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

1., The volume and physical and chemical .characteris-
tics of the waste in the regulated unit;

2. The hydrogeological characteris tics of the facili ty 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 qualityof surface water, including other
sources of contamination and the cumulative impact on
surface water quality;

8 . The potential for health risks caused by human expo-
sure to waste constituents ;

~
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9 ., The potential damage to wildlife, crops, vegetation
and physical structures caused by exposure to waste con-
stituents; and

10. The persistence and permanence of potential ad-
verse effects ,

(c) Except as provided by s . NR 140.28, no other exemp-
tion 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 consider the uses and potential uses of
any aquifers which could be impacted and the mainte-
nance of the quality of the aquifers so those uses or poten-
tial uses are not threatened.

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

NR 635 .09 Concentration limits. (1) For facilities subject
to s . NR 635.05 (1) (b), the department shall specify con-
centration limits in the groundwater for the hazardous
constituents identified under s . NR 635.08.. The concentra-
tion that is specified for a hazardous constituent :

(a) May not exceed the background level of the constitu-
ent in the groundwater at thetime 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 back-
ground level of the constituent is below the value given in
table I; or

(c) May not exceed an alternate concentration limit es-
tablished by the department under sub ., (2); and

(d) Except as provided by s . NR 140 .28, may not exceed
the enforcement standards established under ch. NR 140.

Table I

MAgIIVIUM CONCENTRATION OF
CONSTITUENTS FOR GROUNDWATER.

PROTECTION

Arsenic 0 .05 mg/l
Barium . 2 .0 mg/1

Benzene 0005 mg/i
Cadmium 0.005 mg/1

Carbon Tetrachloride 0.005 mg/1

Chromium 005 mg/1

1,2 Dichloroethane 0 .005 mg/1
1,1 Dichloroethylene 0 .007 mg/1

para-Dichlorobenzene 0075 mg/1

Lead 0.015 mg/1

Mercury 0.002 mg/1

Selenium 0.05 mg/1

Silver 0 .05 mg/1
1,1,1 Trichloroethane 0 .20 mg/1
Trichlorethylene 0 .005 mg/1
Vinyl Chloride 0.0002 mg/1

Endrin (1,2,3,4,10, 10-hexachlorol,7-ep- 0,0002 mg/1
oxy-1,4,4a,5,6,7,8,9a-octahydro-1, 4-endo,
endo-5,8,-dimethano naphthalene)

Lindane (1,2,3,4,5,6-hexachlorocyclohex-
ane, gamma isomer)

Methoxychlor (1,1,1-Trichloro-2,2-bis
(p-methoxyphenylethane)

Toxaphene (C10H10C6, Technical chlo-
rinated camphene, 67-69 percent chlo .-
rine)
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0.0002 mg/1

0.04 mg/1

0 .0003 mg/1

2,4-D (2,4-Dichlorophenoxyacetic acid) 0 .07 mg/1

2,4,5-TP Silvex (2,4,5-Trichlorophenoxy 0.05 mg/1
propionic acid)

(2) The department may establish an alternate concen-
tration limit for a hazardous constituent if the department
finds that the constituent may not pose a substantial pre-
sent. or potential hazard to human health or the environ-
ment if the alternate concentration limit is not exceeded ..
In establishing alternate concentration limits, the depart-
ment 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 . NR140 „

History : Cr. Register, February, 1991, No„ 422, eff .. 3-1-91 ; am Table I,
Register, May, 1995, No. 473, eff. 6-1-95.

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

(1) DESIGN MaNAGE1IzN'r zoNE . The design management

zone and waste boundary are defined in s .. NR 140.22 (5)
(a). The design management zoneextendshorizontally 0
feet beyond the waste boundary for facilities subject to the
requirements of ss . NR 635.05 to 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 anexpansion or reduction of the
design management zone for facilities subject to the re=
quirements of s NR 635 .16 in accordance with s. NR.
140.22 (5) (b), . The factors that shall be considered by the
department are listed in s. NR 140,.22(5) (c) and (d). An
owner or operator of a facility may submit a written re-
quest 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, eff.. 3-1-91 ..

NR 635 .11 Compliance period. (1) For facilities subject to
s . NR 635.05 (1) (b), the department shall specify the com-
pliance period during which the groundwater protection
standard of s .1V'Zi 635 .07 applies.. The compliance period is
the number of years equal to the active life of the facility,
including any waste management activity prior to permit-
ting and the closure period.. The compliance period begins
when the owner or operator initiates a compliance moni-
toring program which meet the requirements 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 speci-
fied 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 .

Register, May, 1995, No, 473



138 WISCONSIN ADMINISTRATIVE CODE
NR 635.11

(3) If the compliance period ends before the long-term
care period is completed, the owner or operator shall re-
turn to detection monitoring as outlined in s. NR 63513 .,

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 haz-
ardous waste landfills, surface impoundments, waste piles
that accepted hazardous waste after July 26, 1982 and to
other facilities where required under ss. NR 600.07,
63513 to 635 .15, 635.18, 640 .14, 645 .12, 655.11 or 670 .09 .,

(1) The number and construction specifications of re-
quired wells and other sampling devices shall be approved
by the department based on the site size, waste type, site
design 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 loca-
tionsand depths sufficient to yield groundwater samples
that are representative of background water quality in the
uppermost aquifer near the facility and not affected by the
facility.

(b) Unless otherwise specified in writing by the depart-
ment, the owner or operator shall install 2 downgradient
well nests, each consisting of at least a water table obser-
vation well and a piezometer. In addition, a single moni-
toring well shall be installed at each of 2 additional down-
gradient locations for a total of 6 downgradient monitor-
ing wells . These monitoring wells shall be located between
the hazardous waste boundary and the property boundary
as close as practical to the design management zone .

(c) Except for lateral expansions of a facility, new facili-
ties or replacement units, the facility owner or operator
may demonstrate that an alternate hydraulically down-
gradient monitoring well location can be utilized if such
demonstration is certified in writing by a hydrogeologist
meeting the definition contained in s,. NR 600. 03, if the
written demonstration is approved. by the department, if
the written demonstration is kept at the facility and if the
demonstration establishes all of the following:

1. An existing physical obstade prevents monitoring
well installation at the hydraulically downgradient limit
of the design management zone; and

2. The selected alternate downgradient location is as
close to the limit of the waste management area as practi-
cal ; and

3. The location ensures detection that, given the alter-
nate location, is as early as possible of any statistically
significant amounts of hazardous waste or hazardous
waste constituents that migrate from the waste manage-
ment area to the uppermost aquifer .,

(2)The department may require 2 or more pore water
sampling devices located vertically below the hazardous
waste where monitoring of the unsaturated zone would
aid in detecting the migration of contaminants into
groundwater, and will not compromise the facility's con-
tainment capabilities :.

(3) If a facility contains more than one regulated unit,
separate groundwater monitoring systems are not re•-
quired for each regulated unit i f

Register, May, 1995, No .. 473

(a) The provisions for sampling groundwater in the up- ,
permost aquifer will enable detection and measurement at
the point of standards app lication of hazardous cons titu-
ents from the regulated units that have entered 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 sam-
pling devices shall be properly developed in accordance
with s. NR 660 .09 ( 3) (i) .,

(5) Unless otherwise specified by the department, re-
quired routine monitoring at any hazardous waste facility
shall be conducted quarterly, within 15 days of March 15,
June 15, September 15 and December 15 of each year.
Alternative dates to those specified may be utilized if ap-
proved by the department in writing.,

(6) Unless otherwise specified by the department, re-
quired annual monitoring at any hazardous waste facility
shall be conducted within 15 days of June 15 of each year .
Alternative dates to that specified may be utilized if ap-
proved by the department in writing .,

(7) 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 qua lity, and shall be
located and protected to m;,,;ro;~e accidental damage dur-
ing the operation.

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

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

(b) Be constructed to prevent vertical movement of liq-,
uid along the well pipe ;

(c) Be properly protected, secured and properly la beled;

(d) Have a minimum 2-inch inside diameter ;

(e) Be cased in a manner that maintains the integrity of
the monitoring 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 cas-
ing above the sampling depth sealed to prevent contami-
nation of samples and the groundwater.

(9) Elevation of the groundwate-r surface at each moni
toring 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 „

(10) The department may require the operator to at-
temptto sample public or private wells as part of a rega-
1ar monitoring program or to determine the extent of
groundwater contamination .,

(11) If for any reason a monitoring well or other moni-
toring device is destroyed or otherwise fails to properly
function, the owner or operator of the facility shall imme-
diately notify the department in writing .; All devices shall

~
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be properly abandoned in accordance with s . NR 660 .18
(27) and replaced, weather permitting, with another sam-
pling device in accordance with this section within 60 days
of notification to the department unless the operator is
notified otherwise in writing by the department.

(12) The owner or operator shall obtain and analyze
samples from the installed groundwater monitoring sys-
tem .. The owner or operator shall develop and follow a
groundwater sampling and analysis plan and shall keep
this plan at the facility., The groundwater sampling and
analysis plan shall include measurement, sampling and
analytical methods that are appropriate for groundwater
sampling and that accurately assess groundwater quality
and provide early detection of hazardous constituents en-
tering the groundwater. The groundwater sampling and
analysis plan shall be approved by the department„ The
groundwater sampling and analysis plan shall be a single
document but shall be kept with and made a part of the
facility operating record.. The facility shall notify the de-
partment at least annually of any updated information
that is added to or replaced in the groundwater sampling
and analysisplan„ At a **>;*+ imum, the groundwater sam-
pling and analysis plan shall include all of the following :

(a) Sample collection including a list of the chemical
parameters to be analyzed and the respective analytical
procedure to be used in the analysis for each parameter,
field information for purging, water level measurements,
depth of well measurements, purge volume calculations,
well evacuation procedures and associated documentation
forms, lists of wells sampled with bailers, lists of wells
using dedicated sampling equipment, types of bailers
used, types of dedicated sampling equipment used, clean-
ing procedures for sampling equipment, field measure-
ment procedures, sample bottle filling procedures, preser-
vative requirements, field filtering equipment used and
cleaning procedures, field measurements and associated
equipment lists;

(b) Sample preservation and shipment including sam-
pling container cleaning, sample dispatch, sample pack-
ing, shipping containers, temperature control, sample
transport, sample custody, field custody, chain of custody
control, laboratory custody, sample log-in and sample
transport ;

(c) Analytical procedures in accordance with standard
methods for the examination of water and wastewater or
other methods approved in writing by the department,
analytical methods, analytical method modifications,
glassware handling procedures, organics and inorganics
glassware cleaning, reagent and chemical storage;

(d) Laboratory calibration procedures and frequency,
standard sources and preparation, standard sources and
preparation by instrument group, instrument calibration
and preventive maintenance ;

(e) Laboratory quality control information including
checks and routines to assess precision, accuracy and
method detection limits, quality control checks, routine
quality control checks, specific laboratory criteria for or-
ganics and inorganics, routine methods used to assess pre-
cision and accuracy, procedures used to obtain precision
and accuracy targets, formulas used to calculate less than
precision and accuracy, method detection limits and prac-
tical quantitation limits and reporting limits;
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(f) Field quality control information including the num-
ber of field blanks taken, trip blanks, duplicate sample
frequency, field duplicates, split sample procedures and
sequential sample procedures including identification of
the alternate laboratory and that laboratory methods and
procedures used in pars. (a) to (e) ;

(g) A description of the statistical analysis selected by
the facility and all statistical calculations performed for
the facility during the existing calendar year; and

(h) Other information as deemed necessary by the de-
partment on a case-by-case basis .

(13) The owner or operator shall develop and follow a
groundwater monitoring plan and shall keep this plan at
thefacility., Tbegroundwater monitoring plan shall be a
single document but shall be kept with and made a part of
the facility operating record . The facility shall notify the
department at least annually of any updated information
that is added to or replaced in the groundwater monitor-
ing plan or sooner if required by statute or rule .. The
groundwater monitoring plan shall be approved by the
department.. At a minimum, the groundwater monitoring
plan shall include all of the following:

(a) An annually updated topographic map of the facility
illustrating any physical changes to the facility that may
affect the stability of or viability of any monitoring well
required by this chapter and the locations of all monitor-
ing wells and other monitoring devices located on or off of
the facility. If no physical changes have been made to the
facility, the owner or operator may use an existing topo-
graphic map that includes a notation that no physical
changes have been made at the facility;

(b) A groundwater contour map using 2 foot contour
intervals that shows the direction of groundwater flow
and a discussion of the rate and directionof groundwater
flow as required by s. NR 635.13 (5)„ In addition, unless
otherwise specified by the department, the groundwater
contour map shall be constructed by using the most recent
water levels recorded in each monitoring well located on
or off the facility. The water level elevation for each moni-
toring well shall be superimposed on the groundwater
contour map ;

(c) A copy of the boring log for each groundwater moni-
toring well installed at the facilityand completed DNR
form 4400-122;

(d) A copy of the well construction report for each well
required at the facility and completed DNR form 4400-
113A;

(e) All hard data and descriptions of the well develop-
mentprocedures used to develop each monitoring well at
the facility in accordance with s., NR 660.09 (3) (j) and
completed DNR form 4400-113B for each well at the facil-
ity ;

(fl A completed DNR groundwater monitoring well in-
formation form (WIF) 4400-89 for each monitoring well at
the facility;

(g) A discussion that includes specific instructions on
field measurements to be taken, sampling procedures and
the sampling sequence required for the facility;

Register, May, 1995, No, . 473
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(h) A list of the chemical parameters that the facility is
monitoring for as required by the department or the U .S .
EPA,

(i) A historical tabulation of water levels measured in
each monitoring well at the facility as referenced to mean
sea level; and

(j) Other information as deemed necessary by the de-
partment on a case by case basis ..

(14) 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 evalu-
ate 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 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 635 .13 (1) or
635 .16 (2) is included in Table 1 or 2 of ch . NB 140, the
notice required under ss . NR 635 .13 (8) (a) and 635 .16 (8)
shall include a determination of whether or not the con-
centration exceeds the preventive action limit or the en-
forcement standard .

(15)" Where appropriate, the groundwater monitoring
program shall establish background groundwater quality
for each of the hazardous constituents or monitoring pa-
rameters or constituents specified in the plan approval or
license, . The number and kinds of samples collected to
establish background shall be appropriate for the form of
statistical test employed, following generally accepted sta-
tistical principles. The sample size shall be as large as
necessary to ensure with reasonable confidence that a con-
taminant release to groundwater from a facility will be
detected. The owner or operator will determine an appro-
priate sampling procedure and interval for each hazard-
ous constituent listed in the facility license or plan ap-
proval which shall be specified in the unit license or plan
approval upon approval by the department .:

(a) In the detection monitoring program under s . NR.
635 .13, background groundwater quality for a monitoring
parameter or constituent shall be based on data from
quarterly sampling of all wells required under this chap-
ter for one year prior to accepting waste .

(b) In the compliance monitoring program under s,, NR
635.14, background 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 fluctua-
tions in background groundwater quality if the fluctua-
tions are expected to affect the concentration of the haz-
ardous constituent „

4. Provide the proper number of samples collected to
establish background that is appropriate for the form of
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statistical test employed,. The sample size shall be as large
as necessary to ensure with reasonable confidence that a
contaminant release to groundwater from a facility will be
detected,

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

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

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 up-
gradient wells; or

3.. Samplingat other wells will allow for the detection of
contamination when hazardous waste or hazardous con-
stituents have migrated from the design management
zone to the uppermost aquifer ;.

(d) In developing the data base used to determine a
background value for each parameter or constituent, the
owner or operator shall take a minimum of at least 4
samples from each monitoring well or device specified in
the plan approval or license, taken at an interval that
assures, to the greatest extent technically feasible, that an
independent sample is, obtained, by reference to the up-
permost aquifer's effective porosity, hydraulic conductiv-
ity, and hydraulic gradient, and the fate and transport
characteristics of the potential contaminants, or

.(e) The owner or operator may propose an alternative
background sampling procedure for department approval.

(16) (a) The owner or operator shall specify one of the
following statistical methods to be used in evaluating
groundwater monitoring data for each hazardous constit-
uent which, upon approval by the department, will be
specified in the unit plan approval. The statistical test
chosen shall be conducted separately for each hazardous
constituent in each well .. Where practical quantification
limits (pql's) are used in any of the following statistical
procedures, the pql shall be proposed by the owner or
operator and approved by the department.. Use of any of
the following statistical methods shall be protective of
human health and the environment and shall comply with
the performance standards outlined in par.; (b) „

1 . A parametric analysis of variance (ANOVA) followed
by, multiple comparisons procedures to identify statisti-
cally significant evidence of contamination, The method
shall include estimation and testing of the contrasts be-
tween each compliance well's mean and the background
mean levels for each constituent .

2 .. An analysis of variance (ANOVA) based on ranks
followed by multiple comparisons procedures to identify
statistically significant evidence of contamination. The
method shall include estimation and testing of the con-
trasts between each compliance well's median and the
background median levels for each constituent ,

3,. A tolerance or prediction interval procedure in which
an interval for each constituent is established from the
distribution of the background data, and the level of each
constituent in each compliance well is compared to the
upper tolerance or prediction limit .



DEPARTMENT OF NATURAL RESOURCES 141
NR 635 .1 3

4. A control chart approach that gives control limits for 6, . If necessary, the statistical method shall include
each constituent . procedures to control or correct for seasonal and spatia l

variability as well as temporal correlation in the data ..
5 . The owner or operator may use an equivalent statis-

tical procedure for determining whether a statistically sig-
nificant change has occurred., The department shall spec-
ify 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 identify a contaminating regulated unit in a
manner that is comparable to that of the statistical proce-
dure described in par:, (b) 1-

(b) Any statistical method chosen under this subsection
for specification in the unit plan approval shall comply
with the following performance standards, as appropriate :

1, The statistical method used to evaluate groundwater
monitoring data shall be appropriate for the distribution
of chemical parameters or hazardous constituents. If the
distribution of the chemical parameters or hazardous con-
stituents is shown by the owner or operator to be inappro-
priate for a normal theory test, then the data should be
transformed or a distribution-free theory test should be
used. If the distributions for the constituents differ, more
than one statistical method may be needed ,

2 . If an individual well comparison procedure is used to
compare an individual compliance well constituent con-
centration with background constituent concentrations or
a groundwater protection standard, the test shall be done
at a Type I error level no less than 0 . 01 for each testing
period. If a multiple comparisons procedure is used, the
TypeI error rate for each testing period sha ll be no less
than 0 .05; however, the Type I error of no less then 0.01
for individual well comparisons shall be maintained . This
performance standard does not apply to tolerance inter-
vals, prediction intervals or control charts.:

3. If a control chart approach is used to evaluate
groundwater monitoring data, the specific type of control
chart and its associated parameter values shall be pro-
posed by the owner or operator and approved by the de-
partment if the department finds it to be protective of
human health and the environment ,

4. If a tolerance interval or a prediction interval is used
to evaluate groundwater monitoring data, the levels of
confidence and, for tolerance intervals, the percentage of
the population that the interval must contain, shall be
proposed by the owner or operator and approved by the
department if he or she finds these parameters to be pro-
tective of human health and the environment„ These pa-
rameters will be determined after considering the number
of samples in the background data base, the data distribu-
tion, and the range of the concentration values for each
constituent of concern.

5 ., The statistical method shall account for data below
the limit of detection with one or more statistical proce-
dures that are protective of human health and the envi-
ronment,, Any practical quantification limit (pql) approved
by the department under s .. NR 635 .12 (16) that is used in
the statistical method shall be the lowest concentration
level that, can be reliably achieved within specified limits
of precision and accuracy during routine laboratory oper-
ating conditions that are available to the facility .

(c) Groundwater monitoring data collected in accor-
dance with this subsection including actual levels of con-
stituents shall be maintained in the facility operating re-•
cord . The department shall specify in the plan approval or
license when the data is to be submitted for review ..

(d) In all other situations in a detection monitoring
program and in a compliance monitoring program, the
owner or operator shall use a statistical procedure provid-
ing reasonable confidence that the migration of hazardous
constituents from a regulated unit into and through the
aquifer shall be indicated,. The department shall specify a
statistical procedure 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 reg-
ulated unit and the probability of failing to identify a
contaminating regulated unit, :

History: Cr. Register, February, 1991, No . 422, eff: 3-1-91 ; am. (14) (a)
1.., Register, August, 1992, No. 440, eff.. 9-1-92; correction in (4) made under
s. 13.93 (2m) (b) 7, Stats., Register, August, 1992, No., 440; am. (intro.), (1)
(intro.), (b), ca (1) (c), (5), (6), (13), (15) (b) 4., (e), (16), renum . (5) to
(10) to be (7) to ( 12) and am . (8) (d) and (12), r. (11), (14), renum- (12)
and (13) to be (14) and (15), and am- ( 15) (intro.), (c) and (d), Regis-
ter, May, 1995,No. 473, eS 6-1-95.

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

(1) The owner or operator shall monitor for indicator
parameters, such as specific conducta .nce, total organic
carbon or total organic halogen, for waste constituents, or
reaction products, such as products produced byreactions
between waste types and between leachate and soil, that
provide a reliable indication of the presence of hazardous
constituents in groundwater . The department shall spec-
ify the parameters or constituents to be monitored after
considering the following factors :

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

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

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

(d) The concentrations or values and coefficients of vari-

ation of proposed monitoring parameters or constituents

in the groundwater background.

(2) The owner or operator shall install a groundwater
monitoring system at the design management zone as
specified under s. -NR 635 .10 . The groundwater monitor-
ing system shall comply with s . NR 635 .12.

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

Register, May, 1995, No.. 473
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(a) The owner or operator shall comply with s.. NR (c) Establish a background value for each appendix I
63512 (13) in developing the data base used to determine constituent that has been detected under par . (b) as fol-
background values. lows:

(b) The owner or operator shall tabulate background 1 . The owner or operator shall comply with s . NR 635, .12
values for the determination of statistically significant in- (13) in developing the data base used to determine back-
creases under s . NR 635 .12 (16)., ground values;

(c) In taking samples used in the determination of back-
ground values, the owner or operator shall use a ground-
water monitoring system that complies with s. NR 635.12 .

(4) The owner or operator shall determine groundwater
quality at each monitoring well required by s . NR 635.12
at least quarterly according to the schedule contained in s .
NR. 63512 (5) during the active life of a regulated unit ,
including the closure period and the long-term care pe-
riod. The owner or operator shall tabulate the ground-
water quality at each monitoring well for the determina-
tion of statistically significant increases under s, . NR
635 .12 (16) .,

(5) Z'he owner or operator shall determine the ground-
water flow rate and direction in the uppermost aquifer at
least annually

.(6) The owner or operator shall use procedures and
methods for sampling and analysis that meet the require-
ments of s . NR 635.12 (10) . ,

(7) The owner or operator shall determine whether
there is a statistically significant change in pH or increase
over background values for any parameter or constituent
specified in the license or plan 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 oc-
curred, the owner or operatorshall compare the ground-
water quality at each monitoring well for each parameter
or constituent to the background value for that parameter
or constituent, according to the statistical procedure speci-
fied under s. NR 635 .12 (16).,

(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 com-
pletion of sampling.. The department may specify a differ-
ent time period after considering the complexity of the
statistical test and the availability of laboratory facilities
to perform the analysis of groundwater 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 operator shall :

(a) Notify the department of this finding in writing
within 7 da,ys .,1'he notification shall indicate what param-
eters or constituents have shown statistically significant
increases ;

(b) Immediately sample the groundwater in all monitor-
ing wells and determine the concentration of all constitu-
ents identified in appendix I that are present in ground-
water;

Register, May, 1995, No,. 473

2,. The owner or operator shall tabulate background val-
ues for the determination of statistically significant in-
creases under s . NR 635 .12 ( 16); and

3. The owner or operator sha ll use a groundwater moni-
toring system that complies with s.. NR 635 .12 in taking
samples used in the determination of background values;

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

1., An identification of the concentration of any appendix
I constituents found in the groundwater at each monitor-
ing 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 methods, or statisti-
cal procedures;

3, . For each hazardous constituent found in ground-
water, 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 635 .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 feasibil-
ity plan for a corrective action program necessary to meet
the:requirements of s. NR 635.:15 unless :

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

2. The owner or operator has sought an alternative con-
centration limit under s„ NR 635.09 (2) for every hazard-
ous-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 concentration of other parameters or
constituents specified pursuant to sub . (1) at any monitor-
ing well at the design management zone, the owner or
operator may demonstrate that a source other than a reg-
ulated unit caused the increase or that the increase re-
sulted from error in sampling, analysis, evaluation or nat-
ural variation in groundwater. While the owner or opera-
tor may make a demonstration under this subsection in
addition to, or instead of, fulfi ll ing the requirements
under sub . (8) (d), the owner or operator is not relieved of
the requirement to submit a plan modi fication application
within the time specified in sub . (8) (d) unless the demon-
stration made under this subsection successfu lly shows
that a source other than a regulated unit caused the in-
crease or that the increase resulted from error in sam-
pling, analysis or evaluation. In the event that the demon-

i
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stration is unsuccessful; the owner or operator shall com- (3) Where a concentration limit established under par .
ply with sub. (8) (b) and (c) . In making a demonstration (b) is based on background groundwater quality, the de-
under this subsection, the owner or operator shall : partment shall specify the concentration limit as follows :

(a) Notify the department in writing that the owner or
operator intends to make a demonstration under this sub-
section, within 7 days after determining that a statisti-
call,y significant increase of parameters or constituents
occurred . at a monitoring well;

(b)Submit, within 90 days, a report to the department
which demonstrates 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 appli-
cation for a plan modification to make any appropriate
changes to the detection monitoring program at the facil-
ity ; and

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

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

(11) The owner or operator shall assure that monitoring
and corrective action measures necessary to achieve com-
pliance with the groundwater protection standard under
s:, NR 635 .07 are taken during the term of any plan ap-
proval .

(12) The owner or operator shall comply with all re-
quirements contained in s,. NR 635„18 .,

History :Cr . Register, February, 1991, No. 422, e8 : 3-1-91 ; am . (8) (e) 1 .,
Register, August, 1992, No .. 440, eff., 9-1-92; am . (2), (3) (b), (c), (4), (7)
(intro.), (a), (8) (c) 2, 3., Cr. (12), Register, May, 1995, No . 473, eM 6-1-
95 .

NR 635.14 Compliance monitoring program. For facilities
subject to s. NR 635.05 (1) (b), an owner or opexator re-
quired to establish a compliance monitoring program
under s.; NR 635 .13 shall, at a minimum, have the follow-
ing responsibilities:

(1) The owner or operator shall monitor the ground-
water to determine whether regulated units are in compli-
ance with the groundwater protection standard under s .•
NR'635.07. The department shall specify the groundwater
protection standard induding:

(a) A list of the hazardous constituents under s . NR
635 .08;

(b) Concentration limits under s. NR 635 .09 for each of
those hazardous 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 system at the point of standards application as
specified under s„ NR 635 10 . The groundwater monitor-
ing system shall comply with s . NR 635 .,12 (1) to (11) ..

(a) If there is a high temporal correlation between up-
gradient and downgradient concentrations of the hazard-
ous constituents, the owner or operator may establish the
concentration limit for each chemical parameter or haz-
ardous constituent through sampling at upgradient wells
each time groundwater is"sampled. The department shall
specify the procedures used for determining the concen-
tration limit in this manner. In all other cases, the concen-
tration 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 difference between the concentration limit and
the background value of that constituent under s ., NR.
63512 (13) is not statistically significant, the owner or
operator shall use the background value of the constituent
as the concentration lim .it . In determining whether this
difference is statistically significant, the owner or opera .-
tor shall use a statistical procedure providing reasonable
confidence that a real difference shall be i,ndicated., 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 identify 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 63512 (16) ;
and

3 . Use a groundwater monitoring system that complies
with .s.: NR 635.12.

(4) The owner or operator shall determine the concen-
tration of hazardous constituents in groundwater at each
monitoring well required by s . NR 635.12 at least quar-
terly during the compliance period„ The owner or operator
shall tabulate theconcentration at each monitoring well
for the determination of statistically significant increases
under s,• NR 635 .12 (16).

(a) In determining whether statistically significant evi-
dence of increased contamination exists, the owner or op-
erator shall use the methods specified by the department
under s. NR 635 .12 (16).. The methods shall compare data
collected at the compliance points to a concentration limit
developed in accordance with s. NR 635 .09.

(b) The owner or operator shall determine whether
there is statistically significant evidence of increased con-
tamination at each monitoring well at the point of stan-
dards application within a reasonable time period after
completion of sampling. The department shall specify that
time period in the facility license, after considering the
complexity of the statistical test and the availability of
laboratory facilities to perform the analysis of ground-
water samples,.
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(5) The owner or operator shall determine the ground-
water velocity and direction using new water level mea-
surements in the uppermost aquifer at least annuall,y..

(6) The owner or operator shall analyze samples from all
monitoring wells for all constituents contained in appen-
dix I of ch . NR 635 as specified by the department at least
annually to determine whether additional hazardous con-
stituents are present in the uppermost aquifer and, if so,
at what concentrations . If the owner or operator finds
appendix I constituents in the groundwater that are not
identified in the plan approval or license as hazardous
constituents, the owner or operator shall report the con-
centrations of these additional constituents to the depart-
ment within 7 days after completion of the anal,ysis ..

(7) The owner or operator shall use procedures and
methods for sampling and analysis that meet the require-
ments of s. NR 635.,12..

(8) The owner or operator shall determine whether
there is a statistically significant increase over the con-
centration limits for any hazardous constituent specified
under sub. (1) each time the owner or operator determines
the concentration of hazardous constituents in ground-
water.,

(a),In determining whether a statistically significant
increase has occurred, the owner or operator sha ll com-
pare the groundwater quality at each monitoring we ll for
each hazardous constituent to the concentration limit for
that constituent according to the statistical procedures
specified in the plan approval or license under s. NR
635 .12 (16) .

(b) The owner or operator shall determine whether
there has been a statistically significant increase at each
monitoring well within 60 days after the 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 groundwater samples..

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

(a) Notify the department of this finding in writing
within 7 days.. The notification shall indicate what concen-
tration 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 compliance with the groundwater protection stan-
dard specified under sub .. ( 1) ; an d

2, A plan for a groundwater monitoring program that
demonstrates the effectiveness of the corrective action .. A
groundwater monitoring program may be based on a com-
pliance monitoring program developed to meet the re-
quirements of this section.,

(10) If the owner or operator determines, pursuant to
sub,. (8), that the groundwater protection standard is be-
ing exceeded at any monitoring well, the owner or opera-
tor may demonstrate that a source other than a regulated
unit caused the increase or that the increase resulted from
error in sampling, anal,ysis or evaluation .. While the owner
or operator may make a demonstration under this subsec-
tion in addition to, or in lieu of, submitting a plan modifi-
cation application under sub. (9) (b), the owner or operator
is not relieved of the requirement to submit a plan modifi-
cation application within the time specified insub„ (9) (b),
unless the department finds that the demonstration made
under this subsection successfully shows that a source
other than a regulated unit caused the increase or that
the increase resulted from error in sampling, analysis or
evaluation.. In making a demonstration under this subsec-
tion, the owner or operator shall :

(a) Notify the department in writing that the owner or
operator intends to make a demonstration under this sub-
section within 7 days after determining that the ground-
water protection standard is being exceeded ;

(b) Submit, within 90 da,ys, a report to the department
which demonstrates that a source other than a regulated
unit caused the standard to be exceeded or that the appar-
ent noncompliance with the standards resulted from error
in sampling, analysis or evaluation;

(c) Submit, within 90 days, an application to the depart-
ment for a plan modification to make any appropriate
changes to the compliance monitoring program at the fa-
cility; and

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

(11) If the owner or operator determines that the com-
pliance monitoring program no longer satisfies the re-
quirements 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..

(12) The owner or operator shall assure that monitoring
and corrective action measures necessary to achieve com-
pliance 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, eff : 3-1-91; am . (3) (a),
(c) 2. and 3., (4), (6) to (8) (a), Register, May, 1995, No . 473, e1L 61•95.

NR 635 45 Corrective action program for hazardous waste
units. An owner or operator required to establish a correc-
tive 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 standard under s . NR 635 .07 . The
department shall specify the groundwater protection stan-
dard 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 hazardous constituents ;

(c) The point of standards application under s. NR
635 .10; and

Register, May, 1995, No. 473
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(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 removing the haz-
ardous 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 condi-
tional approval or denial, the department may specify the
corrective action measures to be taken .

(3) The owner or operator shall begin corrective action
within a reasonable time period after the groundwater
protection standard is exceeded.. The department may
specify that time period. If a department approval in-
cludes a corrective actionprogram in addition to a compli-
ance monitoring program, the department shall specify
when the corrective action program shall begin „

.(4) In conjunction with a corrective action program, the
owner or operator shall establish and implement a
groundwater monitoring program to demonstrate the ef-
fectiveness of the corrective action program, . A monitoring
program may be based on the requirements for a compli-
ance 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 corrective ac-
tion 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 con-
stituents under s. NR 635.08 that exceed concentration
limits under s . NR 635.09 in groundwater . The depart-
ment shall specify the measures to be taken at the follow-
ing locations :

(a) At or beyond the boundary of the design manage-
ment zone under s . NR 635 .10; and

(b) Beyond the facility boundary, where necessary to
protect humanhealth 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 thenecessary perm:ission to
undertake the action ., The owner or operator is not re-
lieved of all responsibility to clean up a release that has
migrated beyond the facility boundary where off-site ac-
cess is denied . The owner or operator is stillrequired to
take on-site .measuresto 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 con-
stituents 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 ac-
tion measures during the compliance period to the extent
necessary to ensure that the groundwater protection stan-
dard is not exceeded ., If the owner or operator is con-
ducting corrective action at the end of the compliance pe-
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riod, the owner or operator shall continue that corrective
action for as long as necessary to achieve compliance with
the groundwater protection standard. The owner or opera-
tor may terminate corrective action measures taken be-
yond 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 moni-
toring program under sub.. (4), that the groundwater pro-
tection standard of s . NR 635.07 has not been exceeded for
a period of 3 consecutive years .

(7) The owner or operator shall reportin writing to the
department of the effectiveness of the corrective action
program, . The owner or operator shall submit these re-
ports semi-annually .

(8) If the owner or operator determines that the correc-
tive action program no longer satisfies the requirements
of, this section, the owner or, operator shall, within 90
days, submit an application for a plan modification to
make any appropriate changes to the program .

(9) The owner or operator shall establish proof of finan-
cial responsibility for corrective action in accordance with
a department issued order or plan approval and the re-
quirements of ch.; Nft 685 and s . NR 144 .443, Stats .

(10) The owner or operator shall comply with all re-
quirements of s, . NR 635 :.18 ..

$istory: Cr.. Register, February, 1991, No. 422, eff: 3-1-91; cr. (10),
Register, May, 1995, No. 473, effi 6-1-95.

NR 635.16 Existing unit monitoring requirements . The fol-
lowing monitoring requiiements 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 ss. NR 600.07,
640 .15, 645.12, 65511 and 670 .09 .,

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

(2) At a m; ., :,,,um, the owner or operator shall deter-
mi .ne the concentration or value of the following parame-
ters in groundwater sam.ples in accordance with subs, (3)
and (4).

(a) Parameters characterizing the suitability of the
groundwater as a drinking water supply, as specifiedin
ch., NR 809 .,

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

(c) Parameters used as indicators of groundwater con-
tamination, including pH, specific conductance, total or-
ganic carbon and total organic . halogen.

(d) In all cases, the physical characteristics of the water
sample including odor, color and turbidity shall be re-
corded ..

(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 established as follows :

Register, May, 1995, No.. 473
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(a) For all monitoring devices, the owner or operator
shall establish initial background concentrations or val-
ues 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 back-
ground 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 samples 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 ana-
lyzed with the following m;,,;,,,um frequencies :

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

(b) Samples collected to indicate groundwater contami-
nation 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 assess-
ment program. The outline shall describe a comprehen-
sive groundwater monitoring program capable of deter-
mining: .

1 . Whether hazardous waste or hazardous waste con-
stituents have entered the groundwater;

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 constituents in the groundwater,.

(b) For each indicator parameter specified in sub., (2) (c)
or (e) calculate the arithmetic mean and variance, based
on at least 4 replicate measurements on each sample, for
each sampling device monitored in accordance with sub .
(4) (b) and compare these results with the initial back-
ground arithmetic mean for that parameter . This compar-
ison 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 concen-
tration or value of an indicator parameter in periodic
groundwater samples when compared to the initial back-
ground concentration or value of that indicator parameter.
The comparison shall consider individually each of the
wells in the monitoring system. For 3 of the indicator
parameters, specific conductance, total organic carbon and
total organic halogen, a single-tailedstudent's t-test shall
be used to test at the 0.011eve1 of significance for signifi-
cant increases over background . The difference test for pH
shall be a 2-tailed student's t-test at the overa110 .011eve1
of significance .

Note: A description of the student's t-tests, formulae for calculation of
the t-statistic and tables for comparison can be found in most introductory
statistics texts .
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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 down-
gradient and upgradient wells made under sub. (5) (b)
shall be submitted to the department by the owner or
operator annually,

(7) If the comparisons for downgradient and for up-
gradient wells made under sub . (5) (b) show a statistically
significant increase, or pH change, the owner or operator
shall then immediately obtain additional groundwater
samples from the downgradient 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 affecting
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 planprepared under the direction of
and signed by a qualified hydrogeologist, for a ground-
waterquality assessment program at the facility, based
on determining : whether hazardous waste or hazardous
waste constituents have entered the groundwater ; the
rate and extent of migration of hazardous waste or haz-
ardous 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 spec-
ify the number, location and depth of wells; the number
and analysis frequency of water quality parameters for
those hazardous wastes or hazardous waste constituents
in the facility; evaluation procedures and, groundwater
quality, sampling and analytical methods to be used for
determining the source or cause of contamination, includ-
ing use of any previously gathered groundwater quality
information; facility design and construction reports, oper-
ating procedures and facility history; and a schedule of
implementation.,

(11) The owner or operator shall implement the ground=
water quality assessment plan which satisfies the require-
ments of sub. (10) and department concerns and, at a
minimum, determine: the source or cause of the contami-
nation; the rate and extent of migration of the hazardous
waste and hazardous waste constituents in the ground-
water; the concentrations of the hazardous waste or haz-
ardous waste constituents in the groundwater ; and short
and long-term potential impacts to drinkingwater sup-
plies and the environment, and proposed conceptual solu-
tions and action to bring under control and correct the
environmental damage .

(12) The owner or operator shall make the determina-
tion under sub, : (11) in accordance withthe time schedule
approved by the department ; and, within 15 days after
that determination, submit to the department a written
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report containing an assessment of the groundwater qual-
ity, cause and effect of contamination and conceptual solu-
tions.,

(13) If the owner or operator determines, based on the
results of the determination under sub . (11), that no haz-
ardous waste or hazardous waste constituents from the
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 indicator evaluation program, the depart-
ment 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 en-
tered the groundwater, then the owner or operator 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 qual-
ity problems at the site have been corrected as provided
for in the final plans ; shall submit a final plan for solu-
tions and corrective action to control and correct the envi-
ronmental damage within 180 days after the department's
review of submittals under sub . (12) and shall implement
the final plans for solutions and corrective 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 leastannually the owner or operator shall evalu-
ate the data on groundwater surface elevations obtained
under s ., NR 635.12 (7) to determine whether the require-
ments under s . NR 635 :12 (1) and (5) for locating the
monitoring~ system continue to be satisfied. If the evalua-
tion 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 department approval a
plan to bring the monitoring system into compliance with
this requirement .

(17) 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 depart-
ment ,the results of the sampling from each groundwater
monitoring well required under s . Nft 635 .12 (1) quar-
terly ..

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

. ,(c) The owner or operator implementing a groundwater
quality assessment plan under sub. .(11), shall annuall,y,
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
reporting period.
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(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 activities and data, including
all original strip chart recordings and instrumentation,
calibration and maintenance records. The owner or opera-
tor shall inform the department prior to discarding any
groundwater information, .

History: Cr, Register, February, 1991, No. 422, efP: 3-1-91 ; am. (2) (a),
Register, May, 1995, No. 473, ef£ 6-1-95.

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 or seeking to close a hazardous waste treatment,
storage or disposal facility shall institute corrective action
as necessary to protect human health and the environ-
ment for all releases of hazardous waste or hazardous
waste constituents from any solid waste management unit
at the facility, regardless of the time at which waste was
placed in a unit. Corrective action under this section shall,
at a minimum, restore contaminated groundwater in com-
pliance with the requirements of ch: NR 140 „

(2) Corrective action shall be specified in the license or
plan approval in accordance with chs ., NR 600 to 685.. The
license or plan approval shall contain schedules of compli-
ance 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 nec-
essary to protect human health and the environment, un-
less the owner or operator demonstrates to the satisfac-
tion of the department that, despite the owner's or opera-
tor'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 facility
boundary where offsite access is denied .. On-site measures
to address releases shall be determined by the department
on a case-by-case basis . The owner`or operator shall estab-
lish proof of financial responsibility for corrective action in
accordance with a department issued order or plan ap-
proval and the requirements of ch . NR 685 and s . 144..443,
Stats ..

History: Cr Register, February, 1991, No..422, eff:34-91 ; am„(1),
Register, April, 1994, No. 460, eff. 5-1-94; am.(1), Register, March, 1995,
No . 471, eff.. 4-1-95; am. May, 1995, No . 473, eff. 6-1-95.

NR 635 .18 Soiis and groundwater investigations. The de-
partment may require that owners or operators of waste
piles, surface impoundments, landfills and solid waste
management unitssubject to the requirements of s ., NR
635.17 investigate whether a release of hazardous waste
or hazardous waste constituents has occurred, submit a
report that details the findings of the investigation for
department approval and implement appropriate correc-
tive actions as necessary to bring : the' facility into compli-
ance with chs„ NR 600 to 685.. If such a soil and ground-
water investigation is required, the owner or operator
shall meet the following minimum requirements unless
otherwise required by the department.

(1) GROUNDWATER AND UNSATURATED ZONE MONITOR-

1NG. The department may require the installation of
Register, May, 1995, No . 473
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groundwater and leachate monitoring wells, suction
lysimeters, moisture probes, collection basin lysimeters
and similar monitoring devices, and the implementation
of a water quality sampling and analysis program.

(a) All groundwater sampling devices shall be designed,
located, installed and maintained so as to obtain reliable
and representative information regarding aquifer charac-
teristics, groundwater flow directions and chemical and
physical characteristics of groundwater.,

(b) All devices shall be constructed to *ni*+i*nize the
potential for contaminants to enter the groundwater or to
move from one major soil unit or bedrock formation to
another .

(c) The locations of all borings and monitoring devices
shall be approved by the department in writing prior to
installation . The location and construction of any monitor-
ing device may be submitted to the department for review
and concurrence prior to installation..

(2) GAS AND VAPOR PHASE MONITORING. The depart-

ment may require the installation of gas and vapor phase
monitoring devices and sampling and analysis programs
to monitor for gas and vapor phase migration. The gas and
vapor phase monitoring .program shall be implemented in
accordance with plans approved by the department ., If gas
or vapor phase monitoring is required, the temperature,
ground condition, barometric pressure and information as
to whether the barometric pressure is rising or falling
shall be recorded each time sampling is performed .. Sam-
ple collection and analytical techniques shall be in accor-
dance with standard methods .

(a) All gas and vapor phase monitoring probes shall be
designed, located,, installed and maintained so as to obtain
reliable and representative information regarding soil
conditions and gas and vapor phase concentrations, ,

(b) All gas and vapor phase monitoring probes shall be
constructed with a shut-off valve to prevent the escape of
gas from the sampling device and m;,, ;,+.,~e the amount of
inflow of air from the atmosphere .,

(3) SURFACE WATER MONITORING The department may
require the monitoring of surface water rnno$', leachate
seeps, sumps, sedimentation ponds, any surface water
bodies and other surface water discharges resulting from
facility operation . The department shall specify sampling
times and parameters and all sampling shall be imple-
mented in accordance with plans or reports approved by
the department.. All surface water sampling locations
shall be surveyed in and permanently and clearly marked.

(4) AIR QuALITY MoNrroRING The department may
require monitoring of air quality for particulates, toxics or
other constituents in the ambient air, from point sources
or in buildings at or associated with the facility . The de-
partment shall specify sampling times and locations and
all sampling shall be implemented in accordance with
plans: or reports approved by the department .

(5) OTHER MONITORING The department may require

monitoring of any physical aspect of the facility operation
including vegetative growth; drainage control structures;
and gradient control systems. All required monitoring
shall be implemented in accordance with plans or reports
approved by the department. The department may require
Register, May, 1995, No. 473

geophysical investigations to complement groundwater
monitoring efforts ..

(6) GEOTECHNICAL INPORMATION . The owner or opera-
tor shall perform field investigations to define the topog-
raphy, subsurface soils, depth to bedrock, type of bedrock,
depth to, groundwater, groundwater flow direction and
gradients at the facility . The results of this investigation
shall be described in the narrative section of the investiga-
tion report.. The owner or operator shall include all raw
data such as boring logs, well construction diagrams, labo-
ratory tests and field hydraulic conductivity test data and
water level measurements in the report appendix. The
following investigations at a minimum shall be performed
unless an alternative geotechnical investigation program
is approved by the department in writing,.

(a) Borings .. Borings sufficient to define sub-surface
conditions shall be drilled as necessary to define the de-
gree and extent of contamination at the facility .

1. At a minimum, a sufficient number of borings shall
be drilled in all areas of known or suspected contamina-
tion so that the full degree and extent of the contamina-
tion can be determined. Borings shall also be drilled in
uncontaminated areasat the facility for comparing clean
versus contaminated soils. If at all possible, the borings
shall be located on a grid pattern,. The department may
require more borings in complex hydrogeologic environ-
ments..

.2,, Borings shall extend a mi*+imum of 10 feet below the
lowest known contaminant source as measured in the
field .. Every attempt shall be made to locate this-boring
outside the proposed limits of waste filling., Boring logs
shall identify the lithology of the bedrock when it is en-
countered.

3. Where conditions permit, samples shall be collected
using undisturbed sampling techniques, . Samples may not
be composited for testing purposes : In fine-grained soil
environments, continuous samples shall be collected . In
uniform,coarse-grained soil environments or following
the continuous sampling in fine-grained . soil environ-
ments, samples shall be collected from each major soil
unit encountered and at maximum 5-foot intervals. Each
soil sample.shall be described including its structure, mot-
tling, voids, layering, lenses and geologic origin and visu-
ally classified according to the unified soil classification
system and Muncell color chart. Continuous core samples
of the bedrock shall be taken and the rock properties in-
cluding fracture frequency, RQD and percent recovery
shall be determined for the borings extended into bedrock, .

4 . Borings not converted to wells shall be abandoned in
accordance with subs. (8) and (17).

5 ., A boring log shall be submitted for each boring. Each
boring log shall include soil and rock descriptions, meth-
ods of sampling, sample depths and elevations, date of
boring, land surface elevation, bottom of boring elevation,
moisture content, and consolidation test results such as
blow counts, vane sheer or pocket penetrometer . All eleva-
tions shall be corrected to USGS datum. If the boring is
converted to awell, include the water_ level at time of
drilling, dates of water level measurements and a well
construction diagram on the log:.
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(b) Wells. Groundwater monitoring wells sufficient to
define the hydrogeologic and groundwater quality condi-
tions shall be installed .. At a minimum, this includes :

1 . Water table observation wells shall be installed to
adequately define the water table surface, horizontal gra-
dients and lateral extent of contamination at the facility.
If necessary to define the extent of contamination beyond
the facility property, the owner or operator shall make
every attempt to secure permission from adjacent land
owners for this purpose . All water table observation wells
shall be constructed so that the screens intersect the
water table at all times during the year. If necessary to
define the vertical extent of contamination, one or more
piezometers shall be installed adjacent to water table ob-
servation wells to create well nests.

2. All wells shall be designed, installed, developed,
sampled and documented in accordance with this chapter..
Alternative methods of well design and installation shall
be approved prior to well construction .

(7) WELL DESIGN AND INST.ALLATION. All monitoring

devices shall be designed and installed in accordance with
ch., NR 141 and the following requirements unless an al-
ternate method is approved in writing by the department.

(a) Protective devices.: All groundwater monitoring
wells, leachate head wells, suction lysimeters, moisture
probes and other sampling,devices shall have a cap to
prevent contaminants from entering the monitoring de-
vice . All monitoring devices except leachate head wells in
the active area of the facility shall have protective metal
casings and locking lids . The lids shall be kept locked .. The
department may require additional protective devices
such as rings of brightly colored posts around any moni-
toring device, . All leachate head wells shall be protected to
prevent damage during facility operation .

(b) Labelling. All monitoring devices shall be clearly
and permanently labelled,, At a miTi*+,um, the label shall
include the well name and number .

(c) Drilling method. Drilling shall be performed in
accordance with ss . NR 14115, 141.17 and the require-
ments of this section.. The drilling method shall allow the
driller to obtain undisturbed soil samples and perform
standard penetration tests while drilling.. If a drilling
method using continuous sampling does not allow for
standard penetration tests, then the consolidation of the
recovered samples shall be measured in the field with a
vane sheer or pocket penetrometer .

1 ., If the drilling method does not allow the required soil
sampling to be performed, a separate boring shall be
drilled adjacent to the monitoring well toprovide the nec-
essary information.,

2., Drilling fluids and water may be used to drill moni-
toring wells only when there are no reasonable alterna-
tives. If drilling fluids are used, the driller shall document
the type of fluids, any additives used and the chemical
constituents of the mixture. If water is used, the source of
the water shall be identified.

3 . When drilling equipment comes into contact with
contamin ants in the borehole or above ground, the driller
shall clean the equipment thoroughly prior to any addi-
tional, drilling.

149
NR 635.18

(d) Borehole abandonment., If any borehole is deeper
than the well to be placed in it, the portions of the bore-
hole below the well screen shall be properly sealed accord-
ing to subs.. (8) and (17).

(e) Well development„ All groundwater monitoring
wells shall be properly developed following installation ..
The development process shall causewater to flow rapidly
into and out of the well screen for the purpose of dislodg-
ing and removing fine soil particles, drill cuttings and
drilling fluids,. Well development shall be considered com-
plete when the water extracted from the well is chemically
stable, and as free of sediment as possible . Well develop-
ment shall follow the procedures in s. NR 14119 and the
requirements of this section :.

1. Sampling after development., Once the water being
extracted from the well is stabilized, a sample shall be
tested for total suspended solids., If drilling fluids were
used during well construction, the sample shall also be
tested for COD ..

2, . Water level measurements .. After development, all
wells shall be pumped and successive water level mea-
surements shall be taken until stabilized readings are
obtained

3,. Documentation., All well development techniques
shall be documented in accordance with s . NR 141.21 and
this section.,

(8) BORING AND WELL ABANDONMENT Proper abandon-
ment of borings and monitoring devices shall seal the well
or borehole completely in order to prevent future contami-
nation of groundwater., The sealing materials used shall
be continuous, physically and chemically stable and have
a hydraulic conductivity of less than 1 x 10-7 cm/sec, The
exact location of abandoned wells and borings and the
date and the method of abandonment shall be documented
in writing. The abandonment method shall also be docu-
mented by photographs. All monitoring wells and
boreholes shallbe abandoned and documented in accor-
dance with s. NR 141 .25 and this section ..

(a) Timeline, All boreholes not instrumented with a
well shall be abandoned immediately after drilling and
completion of soil testing.,

(b) Abandonment of water supply wells. Water supply
wells which are required to be abandoned shall be aban-
doned and documented according to s . NR 812.21 .,

(9) INSrECTIOIVS The facility owner or operator shall
inspect all monitoring devices at least annuall,y .; Sampling
personnel shal-I inspect all monitoring devices each time
the device is sampled or a water level elevation is mea-
sured., If for any reason a monitoring device is destroyed
or otherwise .fails to function properly, the facility opera-
tor shall notify the department in writing within 10 days
after discovery. The device shall be repaired if possible, If
the device cannot be repaired, it shall be properly aban-
doned and replaced within 60 days unless otherwise ap-
proved in writing by the department, . Unless otherwise
approved, if a device is replaced, the replacement well
shall be given the same number as the well it replaced
followed by the letter "R" to indicate it is a replacement
well . An additional "R" shall be added each time the well
is replaced .;

Register, May, 1995, No,. 473
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(10) SOIL sAivtplarrG . All soil samples collected from bor-
ings installed on or off the facility property shall be col-
lected and tested in accordance with this section unless
otherwise approved in writing by the department .,

(a) Sample collection . Where conditions permit, sam-
ples shall be collected using undisturbed soil sampling
techniques . Samples may not be composited for testing
purposes. In fine-grained soil environments, continuous
samples shall be collected . In uniform, coarse-grained soil
environments samples shall be collected from each major
soil unit encountered and at maximum 5-foot intervais.. At
leastone soil sample shall be collected at the depth of any
subsequently placed monitoring well screen. If borings are
extended into bedrock, continuous core samples of the
bedrock shall be taken and the rock properties including
fracture frequency, rock quality designation and percent
recovery shall be determined .,

(b) Laboratory and field testing. Laboratory and field
analysis shall be conducted to identify the specific geologic
and hydrogeologic conditions in the vicinity of the boring
or monitoring well ..

1. The soil sample collected at the depth of any subse-
quently placed monitoring well screen shall be analyzed
for grain size distribution by mechanical and hydrometer
test and Atterberg limits, as appropriate for the particular
soil type . Each soil sample shall be described according to
its physical texture, color, geologic origin and visually
classified according to the unified soil classification sys-
tem .

2 . An in-field test shall be conducted on monitoring
each well to determine the in-situ hydraulic conductivity„
The test shall be of long enough duration and include a
sufficient amount of data to provide a representative esti-
mate of the actual hydraulic conductivity.

3. Laboratory hydraulic conductivity tests shall be con-
ducted on at least 2 representative samples from each
major soil unit. Tests shall be run on undisturbed samples
when conditions allow

„ 4. The department may require that other tests be
conducted as appropriate for the particular type of mate-•
rial .

5. After each well has been properly developed, succes-
sive water level measurements shall be taken until stabi-
lized readings are obtained.; In addition, stabilized water
level measurements shall be obtained on a quarterly basis
from surface water bodies including streams, lakes, ponds,
drainage ditches and wetlands located within 1,200 feet of
the proposed facilityWhere public or private wells are
present, stabilized water level readings from these wells
may be required if access can be obtained from the owner ..

6 : The department may require other work such as
pump tests, geophysical investigations, isopach maps or a
fence diagram to assess the hydrogeologic conditions at
the proposed facilit,y.

(11) FIELD DzRECTION A hydrogeologist meeting the
definition of s. NR 600.03 or other equally qualified person
shall observe and direct the drilling of all borings, the
installation and development of all wells and all in-field
hydraulic conductivity tests . The hydrogeologist shall also
visually describe and classify all of the geologic samples ..
Register, May, 1995, No, 473

(12) SUBSURFACE DATA ANALYSIS . Data on subsurface

investigations shall be presented in the narrative section

of the report as follows :

(a) Soil and bedrock descriptions. Each major soil unit
and bedrock formation shall be described using data from
both subsurface investigations and regional information .
The descriptions shall include:

1. Grain size distribution, geologic origin and classifica-
tion of materials using the USCS system and Muncell
color chart .

2 . The lateral and vertical extent of each major soil unit
including description of lenses or other heterogeneities
and the strike and dip of rock foralations„

3„ The presence and frequency of joints, fractures,
voids, solution openings, faults or other structural fea-
tures .

4. Testing data shall be summarized by major soil unit
in a table in all reports . The table shall contain the follow-
ing information: geologic origin, sample ID number, per-
centages of gravel, sand, silt and clay-sized materials,
P200 content, liquid limit, plasticity index, and lab and
field hydraulic conductivity . If average values are calcu-
lated for any of these test results, a range and standard
deviation shall also be presented..

(b) Hydrogeologic properties. The properties of each
saturated soil unit or rock formation and its function in
thegroundwater flow system shall be described including
the following:

1., Hydraulic conductivity.,

2. Role as a confining unit.

3,. Hydraulic connection to other units .

4 . Actual or potential use as a water supply.,

5 . Depth to groundwater and seasonal variations in
groundwater elevation .

6. Location and extent of any perched groundwater
systems „

7 . Local and regional flow directions including the loca-
tion of groundwater divides .

8 . Horizontal and vertical gradients, particularly be-
tween soil units of differing hydraulic conductivity and
between unconsolidated deposits and bedrock .

9.. The saturated thickness of the uppermost aquifer at
the facility boundary which can be expected to attenuate
contaminants which may enter the flow system and esti-
mates of the quantity of flow passing under the facility
boundaries ..

(c) Appendix.. All raw data including boring logs, well
construction diagrams, soil tests and water level measure-
ments shall be included in the appendices of all reports, ,

(13) DATA PxESErrATroN. The results from the subsur-
face investigations shall be presented on 24 inch x 36 inch
plan sheets, unless an alternative size is approved by the
department in wrzting, as follows :

(a) Existing conditions .; A detailed topographic survey
of the facility and all areas within a distance of 1,500 feet
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from the facility boundaries. The minimum scale shall be
one inch = 200 feet with a maximum 2 foot contour inter-
val. The contour interval selected shall be sufficiently
small to clearly show surface water flow patterns within
and around the facility. This plan sheet shall show the
following features :

1. 100-year floodplain area, .

2., Surface waters, including intermittent and ephem-
eral streams and wetlands.

3 . Homes, buildings, man-made features and utility
lines .

4. Surrounding land uses, such as residential, commer-
cial, agricultural and recreational .:

5.. Property boundaries, waste handling areas and prod-
uct handling areas .

6. Access control, such as fences and gates .,

7 . Water supply wells including irrigation and stock
wells, as well as public and private water supply wells .

8 . Boring, test pit and well locations .

9 . Other structures including runoff control systems,
agricultural drain tile systems, access and internal roads,
and storm and sanitary sewerage systems.

(b) Geologic cross-sections. Cross-sections shall be con-
structed through all borings, both perpendicular and par-
allel to the facility baseline, as well as along and across
transects whichinclude major geologic and geomorphic
features such as ridges, valleys and buried bedrock val-
leys At least one cross-section shall be constructed paral-
lel to groundwater flow. Where more than one interpreta-
tion can be reasonably made, conservative assumptions
shall be used when evaluating heterogeneities within the
unconsolidated deposits„ The following information shall
be presented on the geologic cross-sections :

1 . Inferred or questionable lithostatigraphic boundaries
shall be shown with a dashed line or question mark-

2. For clarity, a number or symbol shall be used to label
major soil units instead of extensive shading . A key shall
be provided which contains a description of each major
soil unit including geologic description and origin, USCS
classification and color.

3 ., Boring logs showing the USCS classification of each
major soil unit, the results of grain size ' analyses, At-
terberg limits, and lab and field hydraulic conductivity
tests . The data shall be correlated to the sample location .

4. Well construction details shown to scale including
the well screen and filter pack length, the location of the
upper and lower seals and stabilized water level eleva-
tions measured on the same day: Where 2 or more water
table observation wells are presented on a cross-section, a
line representing the water table shall be drawn .; The date
the measurements were taken shall be specified in the
key ..

(c) Water table maps. At least 2 water table contour
maps shall be presented. The maps shall be based on
monthly water table elevations documenting the seasonal
high and low .. water table,For each sampling round, all
water level elevations shall be measured on the same day, .
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The water table maps shall show all wells and the mea-
sured water level elevation at each well . If 3 or more
bedrock wells are installed, a bedrock piezometric map
shall be prepared,

(d) Bedrock map ., Where at least 3 borings to bedrock
are required, a bedrock contour map shall be prepared
from specific and regional data ;.

(e) Flow net. A flow net shall be constructed parallel to
the direction of groundwater flow to show the distribution
of recharge and discharge .

(14) GROUNDWATER SAMPLING AND ANALYSIS .. The

owner or operator shall implement a monitoring program
at the facility in accordance with this section unless other-

wise approved in writing by the department, .

(a) Number of required monitoring points . The number
of required monitoring points and the monitoring program
shall be approved in writing by the department based on
the facility size, waste and product types handled by the
facility, facility design and hydrogeologic and geologic set-
ting of the facility, . The monitoring program shall be ade-
quate to determine the horizontal and vertical degree and
extent of contamination, horizontal and vertical gradients
and to detect any impacts from the facility on ground-
water quality within and beyond the property boundaries .

(b) Sampling of water supply wells.. The department
may require the owner or operator to sample public or
private water supply wells and to determine water level
elevations in such wells as part of a routine groundwater
monitoring program or to determine the extent of ground-
water contamination unless permission cannot be ob.-
tained from the well owner,.

(c) Sampling frequency. The minimum sampling fre-
quency shall be according to this subsection unless other-
wise specified in writing by the department .. Routine mon-
itoring at facilities shall be conducted quarterly, within 15
days of March 15, June 15, September 15 and December
15. Alternative dates to those specified may be utilized if
approved by the department in writing.

(d) Sampling parameters. Unless otherwise specified
in writingby the department, the following parameters
shall be monitored :

1:, Water level elevation shall be measured and re-
corded to the nearest 0. 01 foot in each groundwater moni-
toring well or other monitoring device prior to sampling.,
The elevation shall be corrected to USGS datum . The
measuring point shall be a specific point at the top of the
well casing. The specific measurement point shall be iden-
tified on the well itself ;ft-he top of the casing is not level ..

2„ Thephysical appearance of the water sample, includ-
ing color, odor and turbidity, shall be recorded at the time
of sampling of each monitoring device ..

3. Groundwater monitoring shall be conducted based
on the characteristics of hazardous waste handled or man-
aged at the. facility, the raw process materials used or as
required by the department.. Both the uncorrected field
conductivity and the field conductivity at 25°C shall be
reported. Uncorrected field conductivity does not need to
be reported if a meter which automatically corrects to 25°
C is used for sampling.. The department may require anal-
ysis of additional parameters .•
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(e) Sampling and analysis plan . A groundwater sam-
pling and analysis plan for all monitoring devices at the
facility shall be prepared and submitted to the depart-
ment for approval. The sampling and analysis plan shall
be consistent with s. NR 635 .12 (12) .

(f) Groundwater monitoring plan. A groundwater mon-
itoring plan for the facility shall be prepared and submit-
ted to the department for approvaL. The groundwater
monitoring plan shall be consistent with s. NR 635.,12
(13)..

(g) Analytical methods. All required chemical and
physical groundwater analyses shall be conducted by a
laboratory certified or registered under s .. 144 .95, Stats.,,
and ch,. NR 149 .. The laboratory shall use the analytical
methods referenced in ch,. NR 149 unless alternative
methods are approved by the department in writing. De-
tection limits for all chemical analyses shall be in accor-
dance with s„ NR 140.16 (2),. The following tests are ex-
cluded from the requirements of ch, . NR 149 but shall be
performed using standard methods or procedures, if they
exist :.

1. Physical tests of soil ,

2. Physical tests of wastes ,

3 . Air quality tests,

4. Gas and vapor phase tests,

5. Field pH tests,

6. Field conductivity tests,

7,, Nutrient testing of soils and waste ,

8 ., Turbidity tests,

9 . Water elevation,

10. Temperature,

11. Leachate-liner compatibility testing.

(15) WELL CONSTRUCTION DOCUMENTATION,. The facility

owner or operator shall document all well construction
activities and report the information to the department as
required in s .; NR 141.21 and this section.. Well construc-
tion "shall be documented in all plan submittals, reports or
in-field conditions reports. If no plan submittal or report is
being prepared at the time of well installation, documen-
tation shall be submitted to the department within 60
days of well installation . All elevations shall be corrected
to USGS datum. Elevations shall be recorded to the near-
est 0.01 foot. The documentation shall be submitted on
forms provided by the department which are supple-
mented by written descriptions . Documentation of well
construction shall include the following information :

(a) Well protection, The type of protective casing; the
diameter, length and elevation of the top of the protective
casing; the grout used between the well casing and the
protective casing, the depth and width of surface plug
below the landsurface ; the height of the plug above the
land surface; and the type of cap and lock,. `

(b) Well design . The well casing type, length, diameter
and schedule; the type of joints used; the screen type,
length, diameter and schedule ; the screen slot type and
size ; the percent open area of the screen ; the type of screen
Register, May, 1995, No . 473

bottom; the distance the filter pack extends above the
screen ; elevations of the top of casing and land surface ;
depth from the land surface to and elevation of the bottom
of the borehole, the bottom of the well screen, and top and
bottom of all seals ; and well locations identified by the
landfill coordinate system to the nearest foot .,

(c) Materials used.. A description of the filter pack
material, including grain size analysis, quantity used, and
manufacturer and product name or number, the well seal
including the physical characteristics of the material ; the
type and quantity of annular space sealant including per-
centages of each specific material used for each well ; drill-
ing fluid including additives ; and water added including
the source and the results of the water quality analysis for
parameters in Table 1 of s. NR 635,.09,.

(d) Installation techniques., The drilling method used ;
type of drill rig; borehole diameter; inside diameter of the
hollow stem auger, if used ; cleaning procedures; sealing
method; time between sealing the annular space and con-
structing well protection; and the date the well was
drilled;,

(e) Well development.. The date the well was developed;
the date, time and the water level in the well both before
and after development; the development method ; time
spent developing the well; volume of water removed and
added; source of water, clarity of water before and after
development; presence of sediment at the bottom of the
well before and after development; volume of water
purged; all readings of field temperature, field specific
conductance, field pH and :the times at which they were
measured; analysis of total suspended solids and analysis
of COD if drilling fluids were used during well construc-
tion.

(f) Soils information. Boring logs, soil testing results
and driller's observations including any problems encoun-
tered or conditions that may affect the performance of the
monitoring device or that may help in planning future
well installations. Each boring log shall include soil and
rock descriptions, method of sampling, sample depths and
elevations, date of boring, land surface elevation, water
level elevations and depths, elevation and depth of the
bottom of the boring, the location of the well screen and
soil test data. Soil and rock descriptions shall include geo-
logic origin and any heterogeneities, soil structure, soil
color, mottling, moisture, blow counts, layering, jointing,
lenses, fractures, organic matter or voids. Each soil layer
shall be classified according to the unified soil classifica-
tion s,ystem. All elevations shall be corrected to USGS
datum .

(g) Miscellaneous. The raw data and calculated results
of in-situ hydraulic conductivity tests ; water level mea-
surements and .dates ; computations of well yield, if deter-
mined; anychanges in well construction, casing elevation
or,other features subsequent to drilling.,

(h) Map . An 8 1/2 by 11 inch map, drawn to scale,
showing facility boundaries, the design management zone,
the location of all monitoring devices and borings, facility
coordinate system, scale, north arrow and key..

(i) Forms,: Groundwater monitoring well information
form. 4400-89, groundwater monitoring- well construction
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form, boring log information form and other forms as re-
quired by the department completed as instructed ..

Note: Copies of these forms may be obtained from the Department of'
Natural Resources, Bureau of Solid Waste Management, P .O . Box 7921,
Madison, WI 53707

(16) SAMPLING AND ANALYSIS DOCUMENTATION,. Field
records of all monitoring activities shall be prepared in
sufficient detail to document whether the sampling and
analysis plan has been followed and should follow depart-
ment guidelines for groundwater sampling. The facility
owner or operator shall retain all field records until the
end of the long-term care period for the facility . Field
records shall be available for department inspection on
request . The owner or operator shall submit sampling re-
sults and water elevation data on forms supplied by the
department within 60 days from the end of the sampling
period.. Forms designed by the facility owner may be ap-
proved by the department for use in submitting sampling
results ., Explanation of any deviation from the approved
sampling plan or analytical procedures shall be submitted
at the same time,.

(17) BORING AND WELL ABANDON MENT DOCUMENTATION
Boring and well abandonment activities shall be docu-
mented in accordance with s . NR 141 .25 (4) and this sec-
tion on forms provided by the department in all plan sub-
mittals, reports and in-field conditions reports. If no plan
submittal or report is being prepared at the time of boring
or well abandonment, documentation shall be submitted
by the facility owner or operator to the department within
60 days of boring or well abandonment. Documentation
shall include the exact location of the well or boring by
facility coordinate system, total depth of the well, date
and method of abandonment, materials and volumes of
backfill used, status of well casing removal and any spe-
cial precautions taken. The method used to abandon the
wells shall be documented using photographs . If the well
is a public or private well, any forms required under s .. NR
112.21, such as well abandonment report form 3300-5,
shall be submitted. ; In any case, other forms previously
submitted to the department, such as the groundwater
monitoring well information form 4400-89, shall be re-
vised to reflect the current condition of the monitoring
system.

Note: These forms may be obtained from the Department of Natural
Resources, Bureau of Solid Waste Management, P .O ., Box 7921, Madison,
WI 53707

(18) BACKGROUND GROUNDWATER QUALITY . The owner

or operator shall establish background groundwater qual-

ity in accordance with s. NR 635 .12 (15)..

(19) POINT OF STANDARDS APPLICATION . The points of
standards application to determine if a preventive action

limit or enforcement standard has been attained or ex-

ceeded are specified in s . NR 140 .22 (2) and (3) ..

(a) Design management zone, . The design management

feet beyond the waste boundar,y
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zone and wasteboundary are defined in s. NR 140 .22 (5 )
(a) .: The design management zone extends horizontally
zerofeet beyond the waste boundary for hazardous waste
facilities subject to the requirements of ss .. NR 635 .05 to
635 .15 and 635.18 . For all other solid waste disposal facili-
ties the design management zone extends horizontally 300

NR 635.18

(b) Changes to the design management zone,. Except for
those facilities subject to the requirements of ss. NR
635.05 to 635 .,15, the department may consider an expan-
sion or reduction of the design management zone in accor-
dance with s .. NR 140 .22 (5) (b) . The factors which shall be
considered by the department 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). .

(20) NOTIFICATION PROCEDURES FOR EXCEEDANCES OF

ENFORCEMENT STANDARDS AND PREVENTIVE ACTION LIM-

ITS . The owner or operator of a facility required to moni-

tor under this section shall notify the department in writ-

ing if an enforcement standard, preventive action limit or

alternative concentration limit has been attained or ex-

ceeded at the point of standards application ., This notifica-

tion shall be given within 60 days from the end of the

sampling period and shall be attached to the sampling

results as specified in ss . NR 140 .24 (1) (a) and 140 .26 (1)

(a).. The notification shall specify the parameters for which

standards have been exceeded, the wells at which the

exceedance occurred and provide a preliminary analysis of

the cause and significance of the concentration .

(21) RESPONSES WHEN A GROUNDWATER STANDARD IS EX-

CEEnED„ Upon receipt of a notification that an enforce-
ment standard or preventive action limit has been at-
tained or exceeded, the department shall evaluate the in-
formation.. If further information is necessary to assess
the cause and significance of the concentration, the de-
partment may require the owner or operator to prepare
and submit a report within 60 days unless an alternative
deadline is specified in writing by the department. The
report shall assess the cause and significance of the sx-
ceedance based on consideration of the factors listed in s .
NIt 140.24 (1) (c) and shall propose a response to meet the
objectives of s .. NA 140.24 (2) or 140.26 (2) .. The depart-
ment may also require that the report include any of the
information contained in sub., (22). The department shall
respond to the report within 65 business days of receipt,
Based on the evaluation of the report, if one is required,
and the factors listed in s . NR 140.24 (1) (c), the depart-
ment shall specify responses to be implemented by the
owner or operator of the facility in accordance with s . NR
140.24 (2) or 140 .26 (2).

Note: The range of responses for an exceedance of a preventive action
limit is specified in Table 5 of s, . NR 140 .24 (4).: T5e range of responses for an
exceedance of an enforcement standard is listed in Table 6 of s- NR 140,26
(2).. The criteria the department must use to determine which responses are
appropriate are included in ss., NR 140,24 (2) to (6) and 140 .26 (2), (4), (5)
and (6).

(22) IN-FIELD CONDITIONS REPORT. The department, for
good cause shown, may require pursuant to s ., 144..73,
Stats.,, or as a condition of a plan approval under ss

.144.60 to 144 .,74 ; Stats.,, the owner or operator of any

facility that has improperly managed hazardous waste, or

any person who permits the use of property for such pur.-

pose, to submit an in-field conditions report to the depart-

ment to determine if the facility poses a potential hazard
to public health, safety or welfare, or the environment . All
in-field conditions reports shall contain the following min-
imum information unless otherwise approved by the de-
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partment in writing. Additional information contained in
ch.. NR 635 may also be required by the department .,

(a) General facility information, . An in-field conditions
report shall identify the project title ; name, address and
phone number of the primary contacts including the facil-
ity owner and any consultants; present property owner ; a
general description of the facility location; the facility lo-
cation by quarter-quarter .section, township, range, town
and county; total acreage of the property; existing hazard-
ous waste solidwaste management units; product man-
agement areas; all public and private wells within one-
half mile of the facility and the owners of all public and
private wells within 1,200 feet of the limits of the facility.
Well logs for all wells within 1,200 feet shall be included
in the appendix of the report.

(b) Facility history.: An in-field conditions report shall
identify the dates the facility began generating hazardous
waste; the type and volume of hazardous waste known to
have been released, spilled or stored; the potential for the
hazardous waste to biologically decompose and generate
gas; the area utilized and disturbed by hazardous waste
handling and disposal; the overall operation of the facility;
any facility engineering controls which were installed to
prevent the generation of hazardous waste through re-
leases, spills or discharges; the history of how the hazard-
ous waste was generated; and any adjoining active or
closed facilities or activities which may contribute to envi-
ronmental contamination.

(c) Land use information. The in-field conditions report
shall discuss the present and former land uses at the
facility and the surrounding area . A thorough discussion
of land uses which may have affected groundwater or sur-
face water quality shall be included . The report shall ad-
dress all areas that may affect or be affected by the facil-
ity. At aminimum, this will be the area within one mile of
the facility. The discussions shall be supplemented with
land use maps. At a **+i*+im um, the following items shall
be =addresse d

1. Identification and location of the adjacent land own-
ers . This information may be presented on a plat map .
However, current ownership conditions shall be verified
and any changes noted

2. A description of the present land uses in the area
shall be included. Particular emphasis shall be placed on
the discussion of known recreational, historical, archaeo-
logical or environmentally unique areas including natural
or scientific areas, county forest lands and critical habitat.,
A letter from the department's bureau of endangered re-
sources addressing the known presence of any endangered
or threatened species, critical habitat and natural or sci-
entific areas shall be included .

3 .. The present or proposed transportation routes and
access roads including any weight restrictions shall be
delineated .

(d) Regional geotechnical information . An in-field con-
ditions : report shall discuss the regional setting of the fa-
cility to provide a basis for comparison and interpretation
of information obtained through field investigations, . This
discussion may be limited to information available from
publications such as a hydrologic investigations atlas,
water supply papers, informational circulars and techni-
Register, May, 1995, No., 473

cal bulletins published by the Wisconsin state geologic
and natural history survey, the United States geological
survey, the Wisconsin department of natural resources,
U.W,.-extension, regional planning commissions and the
soil conservation service. The regional setting to be de-
scribed is the area which may affect or be affected by the
facility . At a minimum, this will be the area within 5
miles of the limits of filli.ngThe discussions shall be sup-
plemented with available regional bedrock and glacial ge-
ology maps, USGS topographic maps, SCS soil maps and
regional water table maps .. The following items shall be
specifically addressed :

1. The existing topography including predominant top•-
ographic features.

2 .. The surface water drainage patterns and significant
hydrologic features such as surface waters, springs, sur-
face water drainage basins, divides and wetlands .,

3. The origin, texture, nature and distribution of bed-
rock; the origin, texture, thickness and distribution of the
unconsolidated units ; and the texture and classification of
the surficial soils.

4 . The depth to groundwater, groundwater flow direc•-
tions and gradients, recharge and discharge areas,
groundwater divides, aquifers and identification of the aq-
uifers used by public and private wells in the region . An
indicationof which aquifer systems are most susceptible
to contamination shall be made .

5 ., Information on groundwater and surface water qual-
ity which is available from the USGS, WSGNHS, DNR,
UW-Extension and regional planning commissions .

(e) Specific facility investigations.. An in-field condi-
tions report shall contain the results of field inspections
and investigations which define the topography, subsur-
face soils, depth to bedrock, type of bedrock, depth to
groundwater, groundwater flow direction and gradients at
the facility, the horizontal and vertical extent of contami-
nation, background groundwater quality, surface water
quality and the degree and extent of groundwater and
surface water contamination. The results of this investiga-
tion shall be described in the narrative section of the in-
field conditions report . All raw data such as boring logs,
well construction diagrams, laboratory tests, field hydrau-
lic conductivity test data, water quality information and
water level measurements shall be included in the report
appendix. At a minimum, the, following investigations
shall be performed unless an alternative geotechnical in-
vestigation program is approved by the department in
W-riting :

1 . Borings shall be drilled at a sufficient number of
separate locations to define the site geology and to define
the degree and extent of soil contamination within and
beyond the facility boundaries., All borings shall be ex-
tended a m;n;,,,um of 10 feet below the lowest elevation
below ground surface where documented evidence of con-
tamination has been found. If regional information sug-
gests that bedrock is within 75 feet of the land surface, a
minimum of one boring shall be extended to bedrock . The
borings shall be distributed so that requirements of this
section are met .. Samples shall be collected and boring logs
prepared in accordance with subs . (10) and (17) .. Borings
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not converted to wells shall be abandoned in accordance
with subs. (8) and (17),

2 .. A sufficient number of water table observation wells
shall be installed to adequately define the depth to
groundwater, horizontal gradients and horizontal degree
and extent of contamination at the facility, . The wells shall
be constructed such that the water table intersects the
well screen at all times during the year. A sufficient num-
ber of piezometers shall be installed adjacent to water
table observation well to create a well nest for the purpose
of defining vertical gradients and vertical degree and ex-
tent of contamination., In addition, in fine-grained soil en-
vironments, a well nest consisting of at least 2 piezome-
ters shall be installed adjacent to a water table observa-
tion well. All wells shall be constructed, developed . and
documented in accordance with subs . (7) and (15)

.3.. A hydrogeologist meeting the definition of s . NR
600.03 or other equally qualified person shall observe and
direct the drilling of all borings ; the installation, develop-
ment and abandonment of all wells and all in-field hy-
draulic conductivity tests., The hydrogeologist or other
equally qualified person shall also visually describe and
classify all geologic samples, . Any odor associated with the
samples shall also be noted .

4. Laboratory and field analyses shall be conducted to
identify the specific geologic and hydrogeologic conditions
at the facility in accordance with subs. (10) to (16).,

5 . Once the groundwater monitoring wells have been
installed and properly developed, at least 3 rounds of
water quality sampling shall be performed with a mini-
mum of one month between sampling rounds .. At a mini-
mum, the samples shall be analyzed for the parameters
listed in Table I and any other parameters that are effec-
tive for monitoring the type of hazardous waste that was
handled by the facility. Unless otherwise approved by the
department, at the same time the first round of sampling
is undertaken a sample from each well shall be analyzed
for all volatile organic compounds listed in Table 1 of s„
NR 140.10 and any additional compounds specified by the
department.. The testing shall be done using a gas chro-
matograph/mass spectrophotometer in accordance with
SW 846 method 8240 or EPA wastewater method 624 . As
an alternative the analysis may be performed using a gas
chromatograph/photoionization detector/Hall detector in
accordance with SW 846 methods 8010/8020 or EPA was-
tewater methods 607I602 . Any wells which have concen-
trations of VOC's above the limits of quantification shall
be resampled during the following 2 sampling rounds . Any
private wells within 1,200 feet of the facility shall be sam-
pled at the same time as the monitoring wells and for the
same parameters.

Note: These publications may be obtained from :

Superintendent of Documents
U.B Government Printing Office
P.O . Box 371954
Pittsburgh, PA 15250-7954
(202) 783-3238

6., The hazardous waste types known to have been
generated, discharged, released or spilled at the facility
shall be evaluated for the potential for gas or vapor phase
migration, Any facility which contains or is thought to
contain hazardous wastes which can biologically decom-
pose shall be instrumented with gas or vapor phase moni-
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toring probes. The probes shall be installed to define the
concentration and lateral degree and extent of gas or va-
por phase migration . The probes shall be installed in the
soil units most likely to allow gas or vapor phase migra-
tion.. The probes shall be sampled a *rin7mum of 3 times
for methane and any other appropriate gases that are by-
products or chemical breakdown products of the hazard-
ous waste being evaluated by the facility., The department
shall be notified immediately if any gas or vapor phase
probe exceeds the lower explosive limit for the particular
gas or vapor tested.,

(f) Data presentation. The results of the subsurface
investigations and water qua2ity sampling shall be
presented on 24 inch x 36 inch plan sheets unless an
alternative size is approved by the department in writing,
as follows:

1. A topographic map of the area showing where any
product storage tanks are located, areas where hazardous
waste generation, spills, releases or discharges occurred,
property boundaries, fencing, major utility corridors,
homes, buildings, man-made features, adjacent or nearby
wetlands, public and private water supply wells, the loca-
tion of soil borings and groundwater monitoring wells and
the location of all other monitoring devices at the facility .
The base map shall consist of a map having a minimum
scale of one-inch equals 200 feet with a 2 foot contour
interval sufficient to show relief and drainage features..
The map shall contain a local grid system with the loca-
tion of the origin identified according to latitude and longi-
tude or the state plane coordinate system.

2„ Geologic cross-sections shall be constructed through
all borings both perpendicular and parallel to the facility
baseline as well as along transects which include major
geologic and geomorphic features . At least one cross-sec-
tion shall be constructed parallel to groundwater flow„
Where more than one interpretation can be reasonably
made, conservative assumptions shall be used when eval-
uating heterogeneities within the unconsolidated depos-
its.. Information on the geologic cross-sections shall be
presented in accordance with sub. . (13)..

3 . At least one water table contour map shall be in-
cluded . The maps shall be based on stabilized water levels
recorded on a single day from all observation wells at the
facility. All the wells and the measured water level at
each well shall be shown on the water table maps . The
topographic map shall be used as a base map .. If more
than one set of water levels has been taken, the water
table map shall be based on the set of data which indicates
the highest water table „

4. At least 3 iso-concentration maps shall be presented
for the parameters which most accurately depict the de-
gree and extent of contamination .. The concentration of
the particular parameter shall be presented for each well .

(g) Map . An 8 1/2 by 11 inch map shall be submitted ,
The map shall be drawn to scale and show the facility
boundaries, the design management zone, the location of
all monitoiing devices and borings, the facility coordinate
system, the scale, a north arrow and a key ..

(h) Forms. The groundwater monitoring well informa-
tion form 4400-89, the groundwater monitoring well con-
struction form, the boring log information form and other
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forms as required by the department shall be completed occurring, any residences, businesses, industries or othe r
as instructed,. structures which have or may be affected by gas migratio n

(i) Data analysis . The results from the sub-surface
shall be identified,

investigations, water quality sampling, gas monitoring (j) Proposed remedial actions. Based on an evaluation
and regional geotechnical information shall be evaluated of the data generated, the types of remedial actions neces -
to determine : sary to return the facility to compliance with the require

1. Whether any groundwater standards have been at-
ments of chs ., NR 600 to 685 shall be proposed . Sections

tained or exceeded . If any preventive action limits or en-
NR 140.24 (4) and 140 .26 (2) outline the required set of
remedial actions depending on what parameters are af-

forcement standards established under s. NR 140.,10 or fected and whether or not a preventive action limit or140.12 have been exceeded, the cause and significance of enforcement standard has been exceeded . A long-term en-the exceedances shall be addressed. If significant contami- vironmental monitoring program shall be proposed so the
nation appears to be present, the factors listed in s. NR performance of the facility and the effects of any remedia l
140.24 (1) (c) shall be addressed„

action can be evaluated .
2.. Whether surface water quality has been impacted by Histo=y, Cr, Registe= ., May, 1995, No. 473, eM 6-1-95,.

the facility ..

3 . Whether gas or vapor phase migration is occurring ..
If it is determined that gas or vapor phase migration is
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