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and selection in a remedial action options report in compliance with the requirements of this
section. Responmble parties shall submit the remedial action options report to the department
within 30 days after the completion of the report, unless the responsible parties are not requlred
to submit it under s. NR 700.11 (1) or g2 @ or are notlﬁed by the department that the report is
not required to be submitted. R

SECTION 17. NR 726.05 (1) is amended to read:

NR 726.05 (1) For a site or facility at which a response action other than an immediate
action has been conducted and which is classified as complex under s. NR 700.09 (2) orfor
which the responsible party has chosen to proceed with the complex site process under s. NR
700.11 (2), responsible parties or other interested persons may request that the department close
the case under this chapter after compliance with all applicable federal and state public health
~ and environmental laws, including chs. NR 700 to ;126-:]_4_6_ where applicable, has been achieved.

i SECTION 18 NR 726 05 (2)(&) 1s amended to read

" NR 726.05 (2) (a) A request for case closure shall be submltted in wntmg on a close out
form supphed by the department and shall be accompanied by a report documenting that the
applicable public health and environmental laws, including chs. NR 700 to #24-746 where
applicable, have been complied with, or, where ch. NR 140 enforcement standards or preventive
action limits are exceeded, that the criteria in par. (b) are satisfied. ‘

SECTION 19 NR 726 05 (2)(b) 1 £ is amended to read

NR 726 05 @) (b) 1 f The concentratlon o;-and mass,-o;-boﬂ;, of a substance and its
breakdown-products = b e , : . are
deemed-in ggoundwater have been reduoed due to naturally Dccurnng physwal, chemlcal and -
biological processes as necessary to zestore-groundwater-withi imeytc
adequately protect pubhc health and the environment, or-ato-and-prevent groundwater ‘
contamination from migrating beyond the boundaries of the property or properties for Whlch
groundwater use restrictions have been recorded, except that sites contaminated with petroleum
products discharged from petroleum storage tanks that satisfy all of the risk screening criteria in
s. NR 746.06 (2) and are eligible for closure under s. NR 746.07 (2) or 746.08 (2) shall be
considered to have satisfied the criterion in this subdivision paragraph without having to prov;de
supporting documentatlon other than documentatxon reqmred by ch NR 746.

SECTION 20. NR 726.05 (2)(b) 2. is amended to read:

NR 726.05 (2) (b) 2. Natural attenuation will bring the groundwater into compliance
with ch. NR 140 groundwater quality standards w1th1n a reasonable period of time, considering
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the cntena ins. NR 722 07 except that sites contaminated with petroleum products dlscharg____ ,
from petroleum storage tanks that satlsfy all of the risk screening criteria in s. NR 746.06 (2) and
are eligible for closure under s. NR 746.07-(2) or (4) or 746.08 (2) or (4), shall be cons1dered to
have satisfied the criterion in this subdivision without having to provide supportmg ; '
documentation other than documentation required by ch. NR 746.

SECTION 21. NR 726.05 (2)(b) 3. is amended to read:

"NR 726 05 (2) (b) 3. Grcundwater contammanon exceedmg ch. NR 140 prevermve action limits will
not mlgrate beyond the boundanes of the property or propertles for which groundwater use restrictions
have been recorded after the sne or faclhty is closed

" Note: If there are no enforcement standard exceedances beyond the boundaries of the property or
properties for which groundwater use restrictions have been recorded, a case may still be closed under s.
NR 726.05 (2) (b) even though there are ch. NR 140 preventive action limit exceedances beyond the
boundaries of the property or properties for which groundwater use restrictions have been recorded if the
groundwater contaminant plume is stable or receding and a preventive action limit exemption is granted for
the property or properties ,for which groundwater use restrictions have not been recorded.

SECTION 22. NR 726 05 (2)(b) 4 1s amended to read

NR 726.05 (2)(b) 4. If there are ch. NR 140 enforcement standard exceedances on the
property or properties, a groundwater use restriction which satisfies the requirements of sub. (8)
~ (am) has been recorded at the county register of deeds office for each property, except that a
groundwater use restriction is not required for a public street or hlghway right-of-way where
there are ch. NR 140 enforcement standard exceedances in a stable or receding plume provided
that the respon51b1e person gives written nouﬁca‘uon of the presence of the residual soil and
groundwater contamination from the responsible persen s source property that remains within
the right-of-way to the clerk of the town and county, or village or city where the nght—of—way is
located, and the mum01pa1 department or state agency that is respon51b1e for mamtammg the
street or hlghway ‘

Note: For state or federal hlghways notzficatlon of re51dual contamination should be sent
to the following address: Bureau of Enwronment, Wis. Department of Transportatxon 4802
Sheboygan Avenue, Room 451, P.O. Box 7965, Madlson WI 53707-7965. :

SECTION 23. NR 726.05 (6) is amended to read:

NR 726.05 (6) F ollowmg receipt of a request for case closure under this sectmn the
department shall review the information provided under sub. (3) to determine whether the
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applicable public health and environmental laws, including chs. NR 700 to 724 746 where
applicable, have been. comphed with and whether any further threat to pubhc health, safety or
welfare or the environment exists at the site or facility. Based on this review, the department
shall approve the case closure, or conclude that additional response actions, such as additional
remedial action or Iong-term momtonng, are needed at the site or facility, or conclude that there ,
is not sufficient information to allow the department to determine whether the apphcable pubhc B
health and environmental laws have been complied with.

SECTION 24. NR 726.07 (1) is amended to read:

NR 726.07 (1) For 51tes or facﬂxtles classnﬁed as s1mple under s.NR 700 09 (1) and for
which the responsible party has not chosen to proceed with the complex site process under s. NR
700.11 (2), the responsible party shall submit a final report of the response action taken at the
site or facility which includes the information required by chs. NR 700 to 724 746, as applicable,
and the information specified in s. NR 726.06 (3) and if, applicable, s. NR 726.05 (8). The final
report shall be accompanied by a letter of compliance documenting that the response action taken
complies with the requirements of chs. NR 700 to 726 746, as applicable, and all other applicable
environmental laws, so that no further action is necessary for the site or facility.

SECTION 25. NR 726.09 (2)(b) is amended to read:

NR 726.09 (2)(b) May require the responsible parties to achieve compliance with the
applicable public health and environmental laws, including chs. NR 700 to 724 746 where
apphcable within a time period established by the department. - ~

SECTION 26 Chapter NR 746 is created to read
“ CHAPTER NR 746

RISK SCREENING AND CLOSURE CRITERIA FOR PETROLEUM PRODUCT
- CONTAMINATED SITES, AND AGENCY ROLES AND RESPONSIBILITIES

NR 746.01 Purpose. One purpose of this chapter is to identify the roles, processes and
procedures that guide the departments of commerce and natural resources in the administration
of their respective respon81b1ht1es under ss. 101.143, 101.144, 292.11 and 292.31, and ch. 160,
Stats., for oversight and supervision of high, medium and low risk sites where petroleum
products have discharged from petroleum storage tanks This chaptcr codifies a memorandum of
understanding that is required by s. 101. 144 (3m), Stats. Another purpose of this chapter is to
establish standards to be applied by both agencies for detenmmng when sites can be closed
because it can be documented during either the mvesugatmn or remediation phase that the risk.
screening criteria in s. NR 746.06 and the closure criteria in s. NR 746.07 or 746.08 have been
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satisfied. The risk screening and closure criteria in this chapter, when used to make closure
decisions, define on a site-specific basis when natural attenuation will achieve groundwater
enforcement standards within a reasonable time. Nothing in this chapter is intended to limit the
independent authority of either agency to carry out responsibilities not specifically described in
this chapter, mcludmg, w1thout hmltanon the authority of the department of commerce to apply
ch. Comm47.

Note: This rule, adopted jointly by the Department of Commerce and the Department of
Natural Resources, also appears in the Wisconsin Adminjstrative Code as ch. Comm 46.

- NR 746.02 Applicability. This chapter only apphes to sites where petroleum products

have dlscharged from petroleum storage tanks.

NR 746. 03 Deﬁmtlons In thlS chapter

(1) “D1scharge” has the meamng spemﬁed inss. 292.01 (3) Stats ’

Note: Under s. 292.01 (3), Stats., “discharge” means, but is not limited to, “spilling,
leaking, pumping, pouring, emitting, emptying or dumping.”

(2) “DNR” means the department of natural resources

(3) "Enforcement standard" has the meaning spec1ﬁed ins. 160.01 (2), Stats.

Note: Section 160.01 (2), Stats., defines “enforcement standard” to mean “a numerical

value expressing the concentration of a substance in groundwater which is adopted under ss.
160.07 and 160.09.”

@ "Free product” means petrdleum' product that is not in dissolved phase, and is present
with a thickness of 0.01 feet or more as verified by more than one sampling event.

5) “‘Groundwaterf’ has the meaning specified in s. 160.01 (4), Stats.

Note: Section 160.01 (4), Stats., defines ¢ groundwate > to mean “any water of the state,
as defined in s. 281.01 (18), occurring in a saturated subsurface geological formation of rock or
soil.” Section 281.01 (18), Stats., defines “waters of the state” to include “those portions of Lake’
Michigan and Lake Superior within the boundaries of this state, and all lakes, bays, rivers, ,
streams, springs, ponds, wells, impounding reservoirs, marshes, watercourses, drainage systems
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and other surface water or groundwater natural or artificial, public or private, within thxs state or
its jurisdiction.” , , ! .

(6):”‘%‘:Highf4risk site” has the ymeaﬁihg"epeeiﬁed in's. 101.144 (1)(aq), Stets.“(es created by
1999 Wis. Act 9).

N ote. Seetlon 101 144 (1)(aq) Stats deﬁnes “high-nsk s1te” to mean “the srte of a
d1scharge of a petroleum product from a petroleum storage tank if at least one of the follomng
~applies: i G :

1. Repeated tests show that the discharge has resulted in a concentration of contaminants
in a well used to provide water for human consumption that exceeds a preventrve action limit, as
defined in s. 160.01 (6). ;

2. Petroleum product that is not in drssolved phase is present thh a thlckness of 0. 01
feet or more, as shown by repeated measurements. =

3. An enforcement standard is exceeded in groundwater within 1,000 feet of a well
operated by a public utility, as defined in s. 196.01 (5), or within 100 feet of any other well used
to provide water for human consumption.

4. An enforcement standard is exceeded in fractured bedrock.”

(7) “Low permeablhty matenal” rneans subsurface materral above bedrock as deﬁned m“
s. NR 141.05 (5) that is at or below the water table and has a hydrauhc conductwrty less than or
equal to 1 x 10 ~° centimeters per second that has been determined as required in s. NR 746.05.

Note Seetlon NR 141, 05 (5) deﬁnes “bedrock” to mean «“ the sohd rock underlymg any
loose surficial material such as soil, alluvium or glacial drift. Bedrock includes but is not limited
to limestone, dolomite, sandstone, shale and igneous and metamorphic rock.” In the absence of
evidence to the contrary, the agencies con51der all bedrock in Wisconsin to be fractured.

(8) “Low risk site” means the site of a discharge of a petroleum product from a
petroleum storage tank where contaminants are contained only within the soil on the source
property and there is no confirmed contamination in the groundwater.

(9) “Medium risk site” means the site of a discharge of a petroleum product from a
petroleum storage tank where contammants have extended beyond the boundary of the source
property, or there is confirmed contamination in the groundwater, but the site does not meet the

~ definition of a high-risk site.

(10) “Monitoring well” means a groundwater monitoring well designed, installed, ,
constructed and developed in accordance with the requirements of ch. NR 141 for the purpose of
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monitoring groundwater or obtaining geologic or groundwater related data. The term-
“monitoring well” includes piezometers and water table observation wells.

-y “Natural attenuation?’ has the meaning specified in s. 101.143 (1)(cq), Stats.

Note: Section 101.143 (1)(cq), Stats., defines “natural attenuation” to mean “the
reduction in the concentration and mass of a substance, and the products into which the
substance breaks down, due to naturally occumng physical, chemical and biological processes.”
These processes occur without human intervention or enhancement, and include, but are not
limited to, dispersion, diffusion, sorption and retardation, and degradatlon processes such as
bmdegradauon ablotlc degradatlon and rad1oact1ve decay

(12) “Permeable material” means a subsurface matenal that is at or below the water
table and that isnot a low penneab111ty matenal e o

(13) “Petroleum product” has the rneamng specxfied 1n S. lOl 143 (l)(f) Stats

Note: Section 101. l43‘(l)(f)‘ Stats., defines ¢ petrr)leum produ t”” to mean “gasoline,
gasoline alcohol fuel blends, kerosene, fuel oil, burner oil, diesel fuel or used motor 0il.” The

term “petroleum product” includes substances that are, or once were, constituents ofa petroleum
product mcludmg petroleum product addmves '

- (14 “Petroleum sto:age‘tank’ﬁ has the,tpeaning s{peciyﬁedlin:s. 101’.'144(1)(bm), Stats.

" Note: Section 101.144 (1)(bm), Stats., defines “petroleum storage tank” to mean “a
storage tank that is used to store petroleum products together with any on-site integral piping or
dispensing system ” The term “petroleum storage tank™ does not include a pipeline facility.

'(15) “Preventive action limit” has the meaning Speoiﬁed ins. 160.01 (6), Stats.

Note: Section 160.01 (6), Stats., defines “preVentive action limit” to mean “a numerical
value expressing the concentranon of a substance in groundwater Wlnch is adopted under s.
160.15.” ' :

(16) “Property boundary” has the meaning specified in's. 160.01(6m), Stats.

12



Note: Section 160.01(6m), Stats., defines “property boundary” to mean “the boundary of
the total contiguous parcel of land owned by a common owner, regardless of whether public or
private roads run through the parcel.”

(17) “Release” means the discharge to the environment from a petroleum storage tank.

(18) “Remedial action” means a response action taken to control, minimize or eliminate
the discharge of petroleum products so that they do not present an actual or potential threat to
public health, safety or welfare or the environment. The term “remedial action” includes actions
taken to restore the environment to the extent pracncable and to meet applicable environmental
standards, and includes natural attenuation. Examples include containment, treatment, '
excavation, disposal, recycling or reuse, and any monitoring reqmred to assure that such actxons
protect pubhc health, safety and welfare and the environment.

(19) “Remediatlon target” means a goal that may be set for a s1te to clearly establish the
contaminant concentration in groundwater or soil, or both, that when achieved will result in the
granting of site closure. .

(20) “Resp onsible perSOn” has the meéning speciﬁed;iﬁ s 1‘:(),,1'.144'(1)((1),1 Stéts.

, Note: Section 101. 144( 1)(d), Stats., defines ¢ ykfeksp(')nsible person” to mean “a pérSon who
owns or operates a petroleum storage tank, a person who causes a discharge from a petroleum
storage tank or a person on whose property a petroleum storage tank is located.” ‘

: (21)“31te”meansany areawhereapetroleumproduct hasdxscharged

Note: Because the term “discharge” has been interpreted by the Wisconsin supreme
court to include the migration of hazardous substance contamination after it is released to the
environment, the term “site” includes all areas to which petroleum-—product contamination has
migrated, including areas not on the source property. The term “site” and “source property” are
not synonymous. A “site” can be larger or smaller than a “source property.” The term “site” is
synonymous with the term “occurrence” as that term is used by the department of commerce in
ch. Comm 47. The term “site” is used here in order to establish common terminology that will
be used by both the department of commerce and the department of natural resources i in the
implementation of ch. NR 746. ;

(22) “Site closure” or “site closed” means a determination made pursuant to this chapter
and ch. NR 726 that applicable groundwater quality standards in ch. NR 140 have been met or
will be met by relying on natural attenuation and that apphcable soil cleanup standards in ch. NR
720 have been met or will be met by relymg on a remedial action performance standard. -
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(23) “Soil” has the meaning specified in s. NR 700.03 (58).

Note: Section NR 700.03 (58) defines “soil” to mean “ unsaturated orgamc material,
derived from vegetation and unsaturated, loose, incoherent rock material, of any origin, that rest
on bedrock other than foundry sand, debris and any industrial waste.”

(24) “Source control” means actions taken to remove or treat soil or groundwater
contamination, or both, actions taken to minimize the leaching of soil contamination to
groundwater, and actions taken to prevent the migration of groundwater contamination. The
term “source control” includes tank removal, the removal of free product and contaminant hot
spot removal or treatment. The term “source control” does not include groundwater monitoring,
soil sampling, recycling or reuse of contaminants, reliance on natural attenuation to address
residual contannnatlon or changes toa famhty s des1gn, operatlon construction or waste
handling or disposal practices. hog :

(25) “Source property” means the parcel of land on which petroieum—product
contamination was originally released to the environment. :

(26) “Unsaturated“ means 5011 or other matenal that is found above the water table.

(27) “U’nhty comdor” has the meamng specxﬁed ins. NR 700 03 (66m)

Note: Section NR 700.03 (66m) defines “utility corridor” to mean “any utility line that
runs underground and any backfilled trench that was constructed to install a water main or
lateral, a sewer main or lateral or other utility line.”

| (23) ':“Wafer:‘table’f has the“ meaning speci'ﬁed ins. NR 141.05 (45).

Note' Section NR 141.05 (45) defines “water table” to mean “ the surface of unconﬁned
groundwater where the water pressure is equal to atmospheric pressure.” The term “water table”
is used in this chapter to establish the upper elevation of “groundwater” as that term is defined in
s. 160.01 (4), Stats. Section 160.01 (4), Stats., defines “groundwater” to mean “any of the waters
of the state, as defined in s. 281.01 (18), occurring in a saturated subsurface geological formation
of rock or soil.”

'NR 746.04 Site authority. (1) ADMINISTRATIVE AUTHORITY. The
administrative authority of the department of commerce and DNR for a site includes
enforcement, setting remediation targets, remediation supervision and direction, and decision-
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making regarding the granting or denying closure and deciding whether or not further remedial
action is required. DNR has the authority under s. 292.11 (7) (c), Stats., to issue orders to a
person who possesses or controls a hazardous substance that was discharged, or who caused the
discharge of a hazardous substance, specifying the remedial action that the responsible person is
required to take under s. 292.11 (3), Stats. The department of commerce has the authority under
s. 101.144 (2) (a), Stats., to issue orders to a person who owns or operates a petroleum storage
tank, a person who causes a discharge from a petroleum tank or a person on whose property a
petroleum storage tank is located, to require that person to take remedial action in response to.
those discharges of petroleum products from petroleum storage tanks over which the department
of commerce has jurisdiction. The assignment of administrative authority for high-risk sites and -
medium and low risk sites, where discharges of petroleum products from petroleum storage tanks
have occurred, shall be determined according to the following criteria:

(a) DNR shall have administrative authority for those sites that meet any of the following
criteria: '

1. Sites that have not been classified.
2. Sites that are claiSsiﬁed as high-risk sites.

3. Sites with soil or groundwater that is contaminated by one or more hazardous
substances other than petroleum products discharged from a petroleum storage tank, where the
petroleum contamination is commingled with one or more hazardous substances other than
petroleum products from a petroleum storage tank.

(b) The department of commerce shall have administrative authority for those sites that
meet both of the followmg criteria: ,

1. Sites that have been classiﬁed as low risk or medium risk.

2. Sites where petroiemn contamination is not eommingled with one or more hazardous
substances other than petroleum products discharged from a petroleum storage tank.

(2) REMEDIATION TARGETS. (a) The department of commerce and DNR shall
jointly determine remediation targets for high-risk sites that are competitively bid or bundled
with another site or sites pursuant to s. Comm 47.337 (4)(a) 3. and 4., and shall jointly review
and select remedial bids. ~ ; o

(b) The deparﬁnent of emriinerce shall set remediation téirgets for low risk and medium
risk sites that are competitively bid or bundled with another site or sites pursuant to s. Comm
47.337 (4) (a) 3. and 4., and review and select remedial bids.

(c) Whena remediation target is not established under par. (a) or (b), the goal that shall
be achieved to obtain site closure is prescribed by apphcable provisions in this chapter and ch.
NR 726.
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NR 746.05 Site investigation. (1) GENERAL. In conducting an investigation of a site
where petroleum products have discharged from a petroleum storage tank, the responsible person
shall meet the requirements of ch. NR 716 and minimize costs while providing sufficient data
necessary for risk assessment screening and decision-making under this section and ss. Comm
47.337 and 47.339, ss. NR 746.06, 746.07 and 746.08, and chs. NR 720, 722 and 726. If a
responsible person does not have the expertise and qualifications required under ch. NR 712 to’
adequately respond to any of the requirements of this chapter, the responsible person shall retain
the services of a quahﬁed consultant to conduct the reqmred work or ana1y51s on behalf of the
responmble person.

(2) SITE DATA. (a) General The data collected by the responsible person dunng the
site 1nvest1gatlon shall include, but not be limited to, the following information:

1. Whether contammatlon is found in soil or groundwater, or both.
2. The degree and extent of soil contamination and groundwater contammatxon if any.

3. Nature and dlstnbuuon of geologlc matenals on the site and general hydrogeologlc
mformatlon '

4. The hydraulic conductivities of materials where contalmnated groundwater is found
including the downgradient perimeter of the groundwater contaminant plume. /

5. Whether the groundwater contaminant plume is contamed within low permeablhty
material or extends into permeable material. :

6. Whether there is evxdence of migration of petroleum product contamination within a
utility corridor or a permeable soxl layer along wh1ch Vapors free product or contaminated water
may flow. ‘ ~

7. Whether there is ev1dence of rmgratlon or imminent migration of petroleum product
contammatmn to buﬂdmg foundatlon drain tile, sumps or other pomts of entry into buﬂdmgs

(b) Hydraulic conductivity tests. During the site mvestlgatlon ‘or during the gathering of
additional information as directed by the agency with administrative authority under sub. (3), the
responsible person shall determine the hydraulic conductivity of materials where contaminated
groundwater is found at the site, in conformance with the following requirements: -

1. Hydraulic conductivity shall be determined at a monitoring well located within but

near the downgradient penmeter of the groundwater contammant plume unless subd. 2. is
apphcable
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2. Notwithstanding the requirements in subd. 1., the agency with administrative
authority for the site may determine that a hydraulic conductlvxty result from a monitoring well
outside of the plume is representatlve of the hydraulic conductivity of materials within the
plume, based on a comparison of monitoring well logs for monitoring wells installed inside and
outside of the plume, and that it is not necessary to conduct a hydraulic conductivity test at a
monitoring well within the plume.

(3) SUPPLEMENTAL SITE INVESTIGATION INFORMATION If the site
investigation report was submitted prior to May 18, 2000, supplemental site mfonnatxon that is
necessary to make the determinations required under sub. (1) may be required by the agency with
administrative authority. The responsible person shall use existing site data unless the agency
with administrative authority for the site determines that the existing site data are msufﬁcxent to
make the determinations required in sub. (1). Existing site data may mclude, but are not limited
to, monitoring well development data, monitoring well purging and sampling data, rising and
falling head test data, yield test data, pump test data, monitoring well and boring logs, grain size
analysis, local and regional geology, subsurface description, depositional environment, expected
and actual degree and extent of contamination, or a combination of the data. If a determination
- is made by the agency with administrative authority for the site that existing site data are
insufficient, the responsible person shall then gather the information necessary to make the
determinations required under sub. (1), including determining the hydraulic conductivity of the
materials where contaminated groundwater is found at the site in compliance with the
requirements of sub. (2)(b).

(49) GROUNDWATER CONTAMINANT BEHAVIOR. (a) Except where par. (b) is

- applicable, the responsible person shall collect data during the site investigation to determine
whether the groundwater plume margin is expanding. Whenever a responsible person is
required by s. Comm 47.335 (2) to contact the department of commerce to notify the agency that
it will not be possible to complete the site investigation for less than $40,000, the respon51b1e
person shall submit the notice to both DNR and the department of commerce that summarizes
the reasons why the $40,000 cost cap will be exceeded. In the notice, the responsible person
shall enumerate which, if any, of the conditions described in s. NR 746.06 (2) (a), (g), (h) and (i)
have been identified at the site.

(b) For sites where all groundwater contammatlon is contained within low permeability
material, if no evidence is found of groundwater plume margin expansion during the site
investigation, and no release of a petroleum product to the soil or groundwater at the site has
occurred within the last 10 years, the assumption for agency decision-making on remedial
actions, closure and other related decisions shall be that the groundwater plume margin is not
expanding.

NR 746.06 Risk screening cnterla (1) GENERAL. The risk screening criteria in sub.
(2) shall be used by the agency with administrative authonty over a specific site for all of the
following purposes:
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~ (a) To determme whether a remedial action shall be required, which could include, but is
not limited to, source control and measures to address the risk screemng criteria.

(b) To set remedla‘uon targets
(c) To evaluate consultant reports required under s. 101 143 2)(h) and (i), Stats.

(d) To determine whether the site may be closed, as provided in s. NR 746.07 or 746.08,
at the completion of the site investigation or after remedial action.

N¢)) RISK CRITERIA FOR SCREENING SITES. The department of commerce and
DNR shall use the following criteria, as provided in s. NR 746.07 and 746.08 for identifying sites
that are e11g1b1e for closure

() No:xe’of the following envirOMental factors are present at the site:

1. Documented expansmn of plume margm

2. Verified contaminant concentration in a pnvate or public potable well that attains or
exceeds the preventlve action limit.

3. Contamination within bedrock or within one meter of bedrock.

4. Petroleum product that is not in dissolved phase is present with a thickness of 0.01
feet or more, and has been venﬁed by more than one sampling event.

5 Documented contammatlon dlscharges toa surface water or wetland.
(b) No soil contamination is present at the site that exceeds any of the soil screening

levels in Table 1

Table 1
Indicators of Residual Petroleum Product in Soil Pores ;

“Soil
Screening
Levels
(mg/kg)
Benzene , 8.5
1,2-DCA 0.6
Ethylbenzene | = 4.6
Toluene 38
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Xylene 42
| 1,2,4 -
Tnmethylbenzene - 83
135- 11
| Trimethylbenzene
i N,aphthal;ene_ ; 27

(c) There is no soil contammanon w1thm 4 feet of the ground surface that exceeds any of
the dn'ect contact s011 contaminant concentranons for the substances listed in Table 2.

Table2

| Proteetionof Human Health from Direef Centact kwithﬁC’on,taminated Soil

Substance Soil Contaminant
Concentrations
 (Top 4 ft of the soil)
it T T I (mg/kg)
Benzene : . 1.10
1,2-Dichloroethane (DCA) 0.54

(d) For substances not listed in Table 2 that are present within 4 feet of the ground
surface and that have been approved by the agency with administrative authority for the site for
analysis as contaminants of concern as defined in s. NR 720.03 (2), any potential human health
risk from direct contact has been addressed. ' , : :

(e) Except for the substances listed in Table 2, there is no human health risk from direct
contact for a substance listed in Table 1 if the substance’s concentration is below the Table 1 soil
screemng level

‘ ® No release ofa petroleum product to the soﬂ or groundwater at the site has occurred
within the last 10 years.

() There is no evidence of migration of petroleum product contamination within a utility
corridor or within a permeable matenal or soﬂ along which vapors free product or contammated
water may flow. i : : : ;

(h) There is no evidence of migration or imminent migration of petroleum product
contamination to building foundation drain tile, sumps or other points of entry into a basement or
other enclosed structure where petroleum vapors could collect and create odors or an adverse
impact on indoor air quality or where the contaminants may pose an explosion hazard.
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(i) No enforcement standard is attained or exceeded in any groundwater within 1000 feet
of a well operated by a public utility, as defined in s. '196.01 (5), Stats., or within 100 feet of any
other well used to provide water for human consumption.

Note: The definition of “,pubiic utility” that is found in s. 196.01 (5), Stats., includes,
with certain limited exceptlons ‘every corporation, company, individual, association, their
lessees, trustees or receivers appomted by any court, and every sanitary district, town, village or
city that may own, operate, manage or control . . . all or any part of a plant or equipment, within
the state, for the production, transmission, dehvery or furnishing of heat, light, water or power
either directly or indirectly to or for the public.” This definition includes all wells operated by
any entity (city, village, town or private company) that is in the business of distributing water to
the public. It would not include wells operated by commercial establishments that conduct some
other kind of business (for example, restaurants, bars or golf courses) where the well water is
_ used by the business or by customers of the establishment..

NR 746.07 Site closure deeslons at the completion of a site investigation. The
department of commerce and DNR shall make site closure decisions at the completlon of a site
investigation based on the followmg requirements: £

(1) SOIL CONTAMINATION ONLY. A site that only has soil contamination shall be
closed, at the completion of a site investigation that complies with the requirements of ch. NR
716, if the site closure request documents that all of the following requxrements have been
comphed w1th g : ; R , :

(a) The site meets all of the nsk screemng cntena ins. NR 746 06 (2)

~(b) The requirements of ch. NR 726 have been satisfied, mcludmg the signing and
recording of any required deed restriction or deed notice. ;

(c) There is at leasta S-foot separa’non between the soil contamination and the water
table. - ' s : : S

(2) GROUNDWATER CONTAMINATION WITHIN LOW PERMEABILITY
MATERIAL. A site that has groundwater contamination within low permeability material shall
be closed, at the completion of a site investigation that complies with the requirements of ch. NR
716, if the site closure request documents that all of the following requirements have been
complied with:

(a) The site meets all ofthe risk screerﬁng criteria in s. NR 746406 ).
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(b) The requirements of ch. NR 726, other than s. NR 726.05 (2)(b) 1.f. and 2., have
been satisfied, including the signing and recording of any required deed restrlctlon or deed
notice. L . ;

(c) One of the following criteria is satisfied:

1. All groundwater contamination is contained within low permeability material and e
there is at least a 5-foot separation between the contamination in the low permeability material
and any underlymg or downgradient permeable matenal ,

2. If there is any groundwater contammatlon within downgradlent or undeﬂylng
permeable material, one of the following requirements is satisfied:

~a. All groundwater contammant concentratlons in permeable matenal are below
preventive action limits.

b. All groundwater oontammant concentratlons in permeable matenal are below
enforcement standards and where preventive action limits have been attamed or exceeded a
preventive action limit exemption has been granted.

c. The requirements of one of the tests listed in sub. (4)(c) have been satisfied for sites
where enforcement standards are attained or. exceeded in permeable material.

(3) GROUNDWATER CONTAMINATION EXCEEDING PREVENTIVE ACTION
LIMITS, BUT BELOW ENFORCEMENT STANDARDS, WITHIN PERMEABLE ‘
MATERIAL. A site that has groundwater contamination that attains or exceeds preventlve
~ action limits, but does not attain or exceed enforcement standards, ‘within permeable material,
shall be closed, at the completlon of a site mvest:ga’aon that complies with the requirements of

ch. NR 716, if the site closure request documents that all of the following requlrements have
been complied with: ; , ;

(a) The site meets all of the risk screening criteria in s. NR 746.06 (2).

(b) The reqmrements of ch. NR 726 have been satlsﬁed mcludmg the s1gnmg and
recording of any required deed restriction or deed notice.

(c) A preventwe action limit exemption has been granted

(4) GROUNDWATER CONTAMIN ATION EXCEEDING ENFORCEMENT
STANDARDS WITHIN PERMEABLE MATERIAL. A site that has groundwater
contamination that attains or exceeds enforcement standards within permeable material shall be
closed, at the completion of a site investigation that complies with the requirements of ch. NR
716, if the site comphes with all of the followmg requuements

(a) The site meets all of the risk screemng cntena ins. NR 746.06 E‘(Z). N
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(b) The requirements of ch. NR 726, other than s. NR 726.05 (2)(b) 2., have been
satisfied, including the signing and recording of any required deed restriction or deed notice.

(c) One of the following tests has been satisfied: -

1. There is a minimum of 4 rounds of sampling data that are free of seasonal variation,
and those sample results establish, through the use of the Mann-Kendall statistical test that is set
forth in Appendix A, that the concentrations of contaminants with confirmed exceedances of
enforcement standards are decreasing at the downgradient perimeter and along the centerline of
the contaminant plume. i O

2. For sampling data not free of seasonal variation, an appropriate number and frequency
of sampling rounds has been conducted consistent with the requirements of Appendix A, and the
sample results establish, through the use of the Mann-Whitney U statistical test that is set forth in
Appendix A, that the concentrations of contaminants with confirmed exceedances of
enforcement standards are decreasing at the downgradient perimeter and along the centerline of
the contaminant plume. : SR T

Note: In compliance with s. 160.21(2)(a), Stats., s. NR 140.22(2)(b) establishes the point
of standards application to determine whether an enforcement standard has been attained or
exceeded, for facilities, practices or activities that do not have an established design management
zone, as “any point of present groundwater use and any point beyond the boundary of the
property on which the facility, practice or activity is located and s. NR 140.22 (2)(c) establishes a
point of standards application for “discharges, releases, sites or facilities” regulated under s.
292.11 or 292.31, Stats. (among other statutes) as “every point at which groundwateris
monitored.” Groundwater contaminant concentrations at points of standards application have
been taken into account in the development of the risk screening criteria in s. NR 746.06 (2) and
the closure requirements in s. NR 746.07 and 746.08. , e H

(5) CLOSURE UNDER CH. NR 726. If the agency with administrative authority for a
site determines that the site does not comply with the requirements of this section or s. NR
746.08, closure may still be granted on a case-by-case basis in compliance with the requirements
of ch. NR 726.

(6) ADDITIONAL REMEDIAL ACTION. If closure is not granted, the responsible
person shall conduct additional remedial action in compliance with chs. NR 140 and 700 to 726.

NR 746.08 Site closure decisions after remedial action to address one or more of the
risk screening criteria. The department of commerce and DNR shall make site closure
decisions after remedial action to address one or more of the risk screening criteria based on the
following requirements: L ' R R
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(1) SOIL CONTAMINATION ONLY. A site that has residual contamination only in
soil shall be closed without requiring any additional remedial action other than natural
attenuation monitoring, if the site closure request documents that all of the following
requirements have been complied with:

(a) Asite mvestlgatlon that comphes with the requlrements of ch. NR 716 has been
conducted. ,

(b) The site meets au of the risk screening criteria in 5. NR 746.06 (2).

() The requlrements of ch. NR 726 have been satlsﬁed mcludmg the signing and
recording of any required deed restriction or deed notice.

(d). There is at least a 5-foot separation between the soil contamination and the water
table. B '

) GROUNDWATER CONTAMINATION WITHIN LOW PERMEABILITY
MATERIAL. A site that has groundwater contamination within low permeability material shall
be closed if the site closure request documents that all of the following requirements have been
complied with:

(a) A site investigation that complies with the requirements of ch. NR 716 has been
conducted. :

(b) The sne meets all of the risk screening criteria in s. NR 746 06 (2)

(c) The reqmrements of ch. NR 726, other than s.NR 726 05 (2) (b) 1.f. and 2., have
been satisfied, including the 51gn1ng and recording of any required deed restriction or deed
notice.

(d) One of the following criteria is satisfied:

1. All groundwater contamination is contained within low permeability material and
there is at least a 5-foot separation between the contamination in the low permeability material

and any underlying or downgradient permeable material.

2. If there is any 'groﬁndwater contamination within dehgradiént or underlying
permeable material, one of the following requirements is satisfied: ~

a. All groundwater contaminant concentrations in permeable material are below
prevennve action limits. :
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b. All groundwater contaminant concentrations in permeable material are below
enforcement standards and where preventive action limits have been attained or exceeded, a
preventive action limit exemption has been granted. o o o

c. The requirements of one of the tests listed in sub. (4)(d) have been satisfied for sites
where enforcement standards are attained or exceeded in permeable material.

(3) GROUNDWATER CONTAMINATION EXCEEDING PREVENTIVE ACTION
LIMITS, BUT BELOW ENFORCEMENT STANDARDS, WITHIN PERMEABLE
MATERIAL. A site that has groundwater contamination that attains or exceeds preventive
action limits, but does not attain or exceed enforcement standards, within permeable material,
shall be closed if the site closure request documents that all of the following requirements have
been complied with: o i

(a) A site investigation that complies with the requirements of ch. NR 716 has been
conducted.

(b) The site meets all of the risk screening criteria in 5. NR 746.06 (2).
" (©) The requirements of ch. NR 726 have been satisfied, including the signing and
recording of any required deed restriction or deed notice. D

(d) The site has been granted a preventive action limit exemption.

(4) GROUNDWATER CONTAMINATION EXCEEDING ENFORCEMENT
STANDARDS WITHIN PERMEABLE MATERIAL. A site that has groundwater
contamination:that attains or exceeds enforcement standards within permeable material shall be
closed if the site closure request documents that all of the following requirements have been
complied with: B - SRR R LA

(a) A site investigation that complies with the requirements of ch. NR 716 has been
conducted. : b e s : ,

(b):f The site ’niee’tstakll of the risk Scréening‘ criteria ins. NR 746.06 (2).

(¢) The requirements of ch. NR 726, other than s. NR 726.05 (2) (b) 2., have been
satisfied, including the signing and recording of any required deed restx'iction or deed notice.

(d) One of the following tests has been satisfied:

1. There is a minimum of 4 rounds of sampling data that are free of seasonal variation,
and those sample results establish, through the use of the Mann-Kendall statistical test that is set
forth in Appendix A, that the concentrations of contaminants with confirmed exceedances of
enforcement standards are decreasing at the downgradient perimeter and along the centerline of
the contaminant plume. :
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2. For sa.mphng data not free of seasonal vanatmn, an appropnate number and frequency
of sampling rounds has been conducted consistent with the requirements of Appendlx A, and the
sample results establish, through the use of the Mann-Whitney U statistical test that is set forth in
Appendix A, that the concentrations of contaminants with confirmed exceedances of
enforcement standards are decreasing at the downgradlent perimeter and along the centerline of
the contaminant plume.

- Note: Deed restrictions and deed notices may be required as a condition of site closure
under s. NR 726.05 (8) (a) or (b). Under some circumstances, deed restncnons and groundwater -
use restrictions are mandatory under s. NR 726.05 (8) (am) and (9). For example, a deed
restriction is required if the responsible person is relying on an industrial land use classification
in order to satisfy the requirements of ch. NR 720. A groundwater use restriction is required if
groundwater enforcement standards are attained or exceeded.

(5) CLOSURE UNDER CH. NR 726. If the agency with administrative authority for a
site determines that the site does not comply with the requirements of this section or s. NR ‘

746.07, closure may still be granted on a case-by-case basis in comphance wﬁh the requirements
of ch. NR 726. : , ; ,

(6) ADDITIONAL REMEDIAL ACTION If closure is not granted the respons1ble
person shall conduct additional remedial action in compliance with chs. NR 140 and 700 to 726.

NR 746 09 Remedlatmn and remedxatmn fundmg for condltmnally closed sntes 1)
Adchtmnal remedial action, other than natural attenuation, may not be required at sites that are
eligible for closure under s. NR 746.07 or 746.08, unless the agency with administrative :
authority for the site determines that an actual or potentlal risk to public health, safety or welfare

or the environment emsts s : , , , ;

(2) F undmg under S. 101 143 Stats shall be termmated by the department of commerce
for sites that are eligible for closure under s. NR 746.07 or 746.08, even if a groundwater use
restriction, deed restriction or deed notice is not signed and recorded for one or more properties,
and the site shall be ineligible for additional reimbursement except for post-closure costs that are
otherwise eligible for reimbursementunder ch. Comm 47.

(3) Sltes requmng no actlon under thxs chapter other than the 31gmng and recording of a
groundwater use restriction, deed restriction or deed notice shall be classified for tracking
purposes as “conditionally closed,” which means that a closure application has been submitted
and the site will be closed when the conditions are satisfied.
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NR 746.10 Tracking of remediation progress. By no later than January 1,2001, and
annually thereafter, responsible persons shall submit an annual report to the agency with
administrative authority for the site, as required by s. 101.143 (2) (i) 2., Stats., with a summary of -
all monitoring data that have been collected, the status: of remediation that has been conducted to
date and an estlmate of’ the addltlonal costs that must be mcurred to achleve site closure.

NR 746.11 Classification and transfer of sites. (1) GENERAL. (a) The responsible
person shall make a preliminary determination as to the classification of a site as high-risk, or
medium or low risk based on the definitions in s. 101.144 (1)(aq), Stats., and s. NR 746.03 (6)
(8) and (9), and the data that have been collected durmg the site mvestlgatlon

(b) Untll a 013331ﬁcat10n determmatlon is made by the agency that recelves a subrmttal
under sub. (2) or (3) DNR has admmistratwe authonty for the site. =

)] SUBMITTAL OF SITE INVESTIGATION REPORTS TO THE APPROPRIATE
AGENCY. Site mves‘ugatlon reports submitted after May 18, 2000 shall include a statement as
to whether a site is believed to be high-risk, or medium or low risk and shall be submitted
directly to the agency with administrative authority for the site under s. NR 746.04 (1). Ifasite
falls under the authority of the department of commerce, the responsible person shall provide
DNR with a copy of the letter that transmits the site investigation report to the department of
commerce. The DNR shall transfer the site file to the department of commerce within 14 days
after receipt of a copy of the transmittal 1etter that 1nd1cates that the site falls under the authonty
of the department of commerce. o : =

(3) SUBMITTAL OF CLOSURE REPORTS TO THE APPROPRIATE AGENCY. If

- the subnnttal of a site investigation report is not requlred or the site investigation report was
submitted without a determination of whether the site is believed to be high-risk, or medium or
low risk, the closure report shall be submitted directly to the agency that is believed to have
administrative authority for the site under s. NR 746.04 (1). If a site falls under the authority of
the department of commerce, the responsible person shall provide DNR with a copy of the letter
that transmits the closure report to the department of commerce. The DNR shall transfer the site
file to the department of commerce within 14 days after receipt of a copy of the transmittal letter
that 1nd1cates that the s1te faﬂs under the authonty of the depaxtment of commerce.

(4) CHANGES IN CLASSIFICAT ION If a site has been class1ﬁed as hlgh—rlsk or
medium or low risk, and the agency receiving the site investigation report or closure report
determines that the classification is incorrect and the site, as reclassified, falls under the other
agency’s administrative authority, the agency making the determination shall transfer the site file
and all related data to the other agency within 14 days after making the determination that the
site was incorrectly classified. The agency making the determination shall provide written notice
to inform the responsible person that the site has been reclassified, which can be done by sending
to the responsible person a copy of the reclassification letter that is addressed to the other
agency. The written notice shall state the reasons for the reclassification.
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NR 746. 12 Interagency staff trammg In order to ensure e that employes understand the
requirements of this chapter and the NR 700 rule series, and to ensure that the agencies will i 1ssue
approvals when the requirements of this chapter and the NR 700 rule series are satisfied, the
department of commerce and DNR shall:

€3] Identlfy 1nteragency staff tratmng needs at least once each year Each agency shall
list mteragency staff training needs that have been identified in order of priority and shall
- provide that list to the other agency by May 1 of each year.

(2) Agree by July 1 of each year on the staff training that is to be jointly conducted
before July 1 of the following year. This agreement is to include the subject of the training, the
approximate date on which it will be conducted, the preferred training provider, and the
estimated cost of training.

(3) Develop procedures to receive recommendations on interagency staff training needs
from interested parties outside the agencles ‘before ﬁnahzmg trammg plans.
NR 746.13 Dispute resolution. Any disputes between the denartinent of commerce and

DNR under this chapter shall be subject to the following dispute resolution process:

(1) Project managers shall discuss their dlfferences and the basis for them, in an attempt
to resolve the dispute. :

Q) If the dlspute is not resolved by the pl‘()] ject managers the dec1s1on shall be referred to
the pro;ect managers superv1sors

(3) If the dlspute is not resolved by the pro;ect managers’ supemsors the decision shall |
be referred to the appropriate division administrators or deputy administrators.

(4) If the dispute still remains unresolved at the division administrator level, the
department secretaries shall make the final decision.

Appendix A

; Nonparametric Statistical Tests for
Determnnng the Effectaveness of Natural Attenuatlon

Two nonparametnc stausneal tests are descnbed here the Mann—Kendall (S) and Mann-Whltney
(U) statistical tests. These tests can be used to show whether groundwater contaminant
concentrations in a monitoring well are increasing, stable or decreasing. However, neither test is
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able to determine the rate in which the concentrations are changing over time. The Mann-
Kendall Test can be used with a minimum of 4 rounds of sampling results; however, the Mann-
Kendall Test is not valid for data that exhibit seasonal behavior. The Mann-Whitney U Test is
applicable to data that may or may not exhibit seasonal behavior, but the test requires 8
consecutive rounds of quarterly or semi-annual sampling results. ‘To demonstrate that natural -
attenuation is effective, the chosen statistical test must show decreasing contaminant
‘concentratlons at an appropnate conﬁdence level glven in the test methodologles that follow.

Mann—Kendall Test

1. Assemble well data for at least 4 sampling events for each contaminant in the order in whlch
the data was collected. Tnclude all contaminants that have exceeded the ES at one or more
monitoring wells. Include data from: :

"a. One or more contammated momtonng wells 1 near the downgradlent plume margm whlch
may include piezometers,

b. A monitoring well near the source zone, and

¢. At least one monitoring well along a flow line between the source zone well and plume
margm well

2. For purposes of the Mann-Kendall test, all non-detect data values should be assigned a single
value that is less than the detectlon 11m1t even if the detectlon 11m1t vanes over tlme

3. Tests for Seasonality in Data. For seasonally affected data, either remove the seasonality in
the data (e.g., by only testing data from the seasons with the hlghest contaminant concentrations)
or use a statistical test that is unaffected by seasonahty, such as the Mann—Whlmey U T est To
test for data seasonality: '

a. Determine if groundwater flow direction changes with season by comparing a water table
map from each season that the contaminant concentrations are measured. If the flow
direction changes from one sampling period to another and shifts the plume away from the
wells being used in the statistical test, then data from those seasons that are shifted away
from the centerline monitoring wells can not be used in the Mann-Kendall Test.

b. Determine if groundwater elevation and contaminant concentration change seasonally.
Plot contaminant concentration versus groundwater level for each well to be assessed by the
Mann-Kendall Test. If groundwater concentrations change as water level changes, then the
data is seasonally affected. The seasons with the hlghest contammant concentratlons should ;
be mcluded in the Mann—Kendall Test. : & :
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4. Calculate the Mann-Kendall Statistic (S) using a manual method or a DNR supplied
spreadsheet. Assess all contaminants in the plume for the selected wells being assessed with
the Mann-Kendall Test. Enter data for each contaminant in the order it was collected.

a. Manual Method to Calculate Mann-Kendall Statistic. Compare data sequentially,
comparing sampling event 1 to sampling events 2 through n, then sampling event 2 to
sampling events 3 through n, etc. Each row is filled in with a 1, 0 or —1, as follows:

Along row 2, if:

- Concentration of event x; > event 1: Enter +1
- Concentration of event x; = event 1: Enter 0
- Concentration of event x; <event 1: Enter — 1

Where: ~ n = total number of sampliz;g events
x; = value of given sample event, with i=2ton

Centmue fDI‘ the remmmng TOWS. Sum each row and enter result at the end of ;
the row. Add the sum of each row down to obtam the Mann-Kendall Statistic (S). See
Table A as an example. '

Table A
Mann-Kendall Statlstlc

Samplmg Samplmg Samphng Samphng Samplmg
Event 1 Event2 Event3 Event4  Event$5

Contaminant TE Y e S Sum Rows
concentration — .100 50 85 ,,7‘,5 el 50 JR S
Compare to Event 1 — | - -1 =l e - -4
Compare to Event2 - — +1 +1 ; 0 - +2
Compare to Event 3 - -1 -1 -2
Compare to Event4 : : g -1 -1

; : ‘ Mann Kendall Stanstlc (Total) = - -5

b. Manual Mann Kendall Statistic Look up Table. Table B grves the maximum § statistic
(Smax) to accept a declining trend alternative at an a level of significance. If the computed S
is greater than Spax (or S is a smaller negative number than Smax) then there is either a no-
trend or an mcreasmg trend in the data. ,
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Table B
Mann—Kendali Statlstlc Look Up Table

Srmax
N RangeofS ' o= 02*
4 -6tot+6 -4
5 -10to+ 10 -5
6 -15to+ 15 -6
7 -21to+21 o -7
8 -28to+28 -8
9 -36to+36 0 -10
10 -45to +45 -11

* The probability that the computed Ma1m4Kendall statistic S < Smax is at most a.

4 Test fora dechmng trend. Evaluate data trends for each contammant identified in the plume.
Evaluate the null hypothesm of no trend against the alternative of a decreasing trend. The null
hypothesis can be rejected in favor of a decreasing trend if both of the followmg condltlons are
met:

a. S is a large negative number (sec Table B for magnitude of S)

b. The probabﬂlty value, given n (number of data) and the absolute value of S, is LESS than
the a priori sxgmﬁcance level a, of the test An a<0. 2is acceptable

5. Test for an increasing trend. An 1ncreas1ng trend alternative (1 €., an advancing plume) is
'shown if both of the followmg condmons are met:

a. S is posmve

b. S> | Smax l at a glven o level of significance (see Table B). If the computed S is equal to
: or greater than the absolute value of Spax, then it can be concluded the plume is
advancmg at ana level of szgmﬁcance An a<02is acceptable for this test.

6. Test for Plume Stablhty If the Mann-Kendall Test 1nd1cates no-trend is present perform the
coefficient of variation test. As a non-parametric test, the Mann-Kendall Test does not take into
account the magnitude of scatter in the data. A data set with a great deal of scatter may return a
Mann-Kendall test indicating there is no trend, when, in fact, no conclusion can be drawn
regarding trend because of data variability. In this case, additional data collection may be
necessary to determine that the plume is stable, declining or advancing. As a simple test, the
coefficient of variation can assess the scatter in the data:

standard deviation

arithmetic mean
Where: CV = coefficient of variation
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CV should be <1 to say that the no-trend hypdthesis also indicates a stable plume
configuration.

Mann-Whiﬁley U Test. This ‘test is equivalent to the Wilcoxon Rank Sum Test.

1. Assemble well data for the most recent 8 consecutive quarterly or semi-annual sampling |
events for each contaminant that has exceeded the ES at one or more monitoring wells. Include
data from:

a. One or more contaminated monitoring wells near the downgradient plume margin, which
may include piezometers, :

b. A monito’ring well near the source zone, and

c. At least one momtormg well along a flow line between the source zone well and plume
margin well. :

2. Enter the data into a DNR supplied spreadsheet or maiiually assemble the data into a table
(e.g., Table C) in the order the data was collected. Assign a rank to each sample value, with the
smallest value ranked #1 and the largest value ranked #8.

3. For purposes of the Mann-Whitney U test, all non-detect values should be assigned a data
value of zero (0). '

Table C
Example Data Set for the Mann-Whitney U Statistical Test
‘ Year/Date  Benzene © Rank Rank Sum
Concentration (ug/l) of 1 Year
' (Wrs)
1™ Year, 1* Quarter 160 8
1 Year, 2™ Quarter 130 7
1** Year, 3r Quarter 80 4 25
1% Year, 4™ Quarter 100 6
2™ Year, 1% Quarter 89 5
2" Year, 2™ Quarter -0 1
2™ Year, 3™ Quarter 53 3
2

2" Year, 4" Quarter 24
; o ; U=26-Wrs =1

4. Sum the ranks for the data in the 1% year. Denote this sum as Wrs (or the Wllcoxon rank
sum).
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5. Calculate the U Statistic. U =26 — Wrs

6. Interpreting U Statistic. For 2 groups of 4 samples, at U <3, the probability that year 2 data
show a decrease relative to year 1 data is at least 90%, and so U < 3 will be acceptable to show
that contaminant concentration is :deckllini‘ng.

7. Tf there are ties in sample data, calculate an average rank value for the tied data and assign
this average rank to the tied sample data. See example in Table D. -

S " TableD
Example of Rank Sum Value for Tied Data
Year/Date Benzene  Checkfor ~ Rank  Rank Sum
' : Concentration ~ Ties of 1* Year
(oel) ; e B
1% Year, 1% Quarter 300 8
1 Year, 2" Quarter 280 1 245
Ve 3 Quarter 105 = L
1% Year, 4™ Quarter 1170 55
2™ Year, 1% Quarter 83 3
2" Year, 2™ Quarter 50 ~ 15
- 2™ Year, 3" Quarter 110 * 55
2" Year, 4™ Quarter 50 V 1.5

U=26—-Wrs =1.5

8. Probability and the U Stati’stic.‘ Table E shows the o value and the cdnﬁdence‘ level forvalues = |

of U calculated for 2 groups of 4 samples each.

Table E
~ Probability and U Statistic
(For 2 Groups of 4 samples each)

U Statistic Level of Confidence Level (%)
significance (a)
0 0.014 98.6
1 0.029 97.1
2 0.057 943
3 0.100 90.0

9. If more than 8 consecutive rounds of data are available, a Mann-Whitney U statistic can be
calculated similar to the method presented here. Each set of data to be compared should
represent the same span of time (e.g. 1 year) and the same time interval between samples (e.g.,
quarterly). The test must be conducted at a level of significance (a) of <0.10.
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The foregoing rule was approved and adopted by the State of Wisconsin Natural
Resources Board on September 27, 2000.

This rule takes effect on the first day of the month following publication in the Wisconsin
administrative register as provided in s. 227.22 (2) (intro.), Stats.

Dated at Madison, Wisconsin

STATE OF WISCONSIN
DEPARTMENT OF NATURAL RESOURCES

By

George E. Meyer, Secretary

(SEAL)

33





