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SUBJECT: Adoption of Board order DG-24-09, revisions to ch. NR 140, Wis. Adm. Code, relating to groundwater 
qual ity standards 

FOR: AUGUST 201 0 BOARD MEETING - - --- - - -

TO BE PRESENTED BY: Michael D. Lemcke - Chief, Groundwater Section 

SUMMARY: 

Amendments are proposed to ch. NR 140 to establish new state groundwater quality standards for 15 substances of public 
health concem and to revise existing groundwater quality standards for 15 additiona l substances of public health concem. 
Of the 15 proposed revised groundwater standards, 9 are proposed to be less restrictive than their current standards. 

At the April, 20 I 0 Natural Resources Board meeting the Board passed a motion to table Board Order DG-24-09 until, at 
the latest, the August 20 I 0 Board meeting. At the Board's direction, the Department solicited additional information 
related to the proposed groundwater standards for aluminum and, based on a review of this addi tional information, tbe 
Department has revised its recommendation for a ch. NR 140 aluminum preventive action limit. 

The Department has not changed its other recommendations for new and revised ch. NR 140 groundwater quality 
standards. 

RECOMMENDATION: Adoption of Board Order DG-24-09, revisions to ch. NR 140 relating to groundwater quality 
standards 
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State of Wisconsin 
CORRESPONDENCE/MEMORANDUM -------------

DATE: July 14, 2010 FILE REF: NR 140 

TO: Members, Natural Resources Board 

FROM: 1 
SUBJECT: Recommendation fo doption of proposed amendments to Wis. Adm. Code Chapter 

NR 140, Groundwater Quality 

Wisconsin state groundwater quality standards are established by the DepaIlment of Natural Resources 
(Department) for substances of public health or welfare concern that are detected in, or have a reasonable 
probability of entering the groundwater resources of the state. The Depmlment is proposing amendments 
to ch. NR 140 to add new state groundwater standards for 15 substances of public health concern and to 
revise existing groundwater standards for 15 substances of public health concern. 

At the Apri12010 Natural Resources Board (NRB) meeting the Department recommended Board 
adoption of the proposed amendments to ch. NR 140. Following a discussion of the proposed aluminum 
groundwater quality standards the Board requested that the Department review infonnation related to 
those proposed groundwater quality standards and return with recommendations for any changes to the 
proposed standards by, at the latest, the August, 2010 NRB meeting. 

The Department held a meeting on May 20, 2010 with representatives of the Wisconsin Energies 
Corporation - We Energies subsidimy to listen to their concerns related to the proposed groundwater 
standards for aluminum. At this meeting We Energies presented a written summary of their concerns 
with the proposed standards (Attachment 4). We Energies concerns focus on the methodology used by 
the Wisconsin Department of Health Services (DHS) to develop their reconnnendations for aluminum 
groundwater quality standards. 

We Energies comments included toxicity values established for aluminum by national and international 
organizations and a discussion ofDHS' development of their recommendation for an aluminum NR 140 
enforcement standard (ES) of200 parts per billion (Ppb). Comments were provided related to the animal 
toxicity study used by DHS to develop their recommendation, and on the uncertainty factors used by DHS 
in its calculation of a recommended standard. We Energies also supplied infonnation related to 
carcinogenicity evaluations conducted for aluminum and recommended that a ch. NR 140 aluminum ES 
be established at 5,000 ppb, and a ch. NR 140 preventive action limit (PAL) for aluminum be established 
at 20% of this ES value. 

The Department requested that DHS staff review the comments and information submitted by We 
Energies and provide a response to the issues raised. DHS staff reviewed the aluminum infonnation 
document submitted by We Energies [prepared by Lisa Bradley (AECOM) and Robert Paulson (We 
Energies)] and provided a written response (Attachment 5) to the Depmlment. 

On June 3, 2010 a second meeting/conference call was held with We Energies at which DHS presented 
their responses to We Energies concerns related to DHS development of proposed aluminum groundwater 
standards. bl their response, DHS stated that they have conducted a comprehensive review of the 
toxicology literature for aluminum and that they do not support increasing the proposed aluminum ES (of 
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200 ppb) to 5,000 ppb - 37,000 ppb, as proposed by We Energies' consultant. DHS pointed out that, in 
their development of recommended aluminum standards, they used standard toxicological risk assessment 
methodology, used a lowest observable effect level (LOEL) from a valid and relevant scientific study and, 
incOlporated standard risk assessment uncertainty factors into their calculations. While DHS believes 
there is a strong weight of evidence suppOliing use of a PAL established at 10% of the recommended ES 
value (a "10% PAL"), it does recognize that a scientific case can also be made for a "20% PAL" and, 
therefore, would suppOli a PAL set at either 10% or 20% of the proposed ES value for aluminum. 

The Department has conf1l1ned, based on an evaluation of Waste and Materials Management Program 
regulations, that it does not appear that the state groundwater quality standards proposed for aluminum 
would affect landfill monitoring programs, or current approved beneficial reuses of coal combustion 
byproducts (Attachment 6). It is the Department's understanding that We Energies is not aware that any 
of their sites would have an issue with the proposed aluminum groundwater quality values. In addition to 
the discussion of standards development, DHS offered to provide the results of private water supply well 
testing, conducted by County Health Depmiments (fee-exempt well testing program), which show that 
background levels of aluminum in Wisconsin groundwater are relatively low (Attachment 7). 

In conclusion, based on meetings with We Energies and reevaluation of relevant information, with input 
from DHS, the Department is proposing to keep the existing proposed aluminum groundwater quality ES 
value of 200 ppb. Furthermore, based on the infonnation provided by DHS in its Response to Comments 
ji'O/l1 WE Energies document and, consideting that a scientific case can be made for a non-carcinogen 
based PAL groundwater standard for aluminum, the Department is proposing a PAL of 40 ppb, 20% of 
the proposed ES for aluminum (see proposed Rule Order, page 7, Table 1). 

1. Why rule is being proposed 

Wisconsin state groundwater quality standards are established by the Department of Natural Resources 
for substances of public health or welfare concem that are detected in, or have a reasonable probability of 
entering the groundwater resources of the state. 

These groundwater quality standards are established in Wisconsin Administrative Code Chapter NR 140, 
Groundwater Quality. Amendments are being proposed to ch. NR 140 to: 

1) add new state groundwater quality standards for 15 substances of public health concem to s. NR 
140.10, Wis. Adm. Code. 

2) revise existing s. NR 140.10, Wis. Adm. Code, groundwater quality standards, for 15 substances of 
public health concern. 

3) make minor revisions and additions to update s. NR 140.10, Wis. Adm. Code, Table 1 and 
Appendix I to Table 1. 

Chapter NR 140 was adopted by the Natural Resources Board in 1985 to comply with Wisconsin Statute 
Chapter 160. Chapter 160, Stats., was created in May of 1984, as part of 1983 Wisconsin Act 410, and 
requires the Department of Natural Resources to develop groundwater quality standards for substances 
detected in, or having a reasonable probability of entering the groundwater resources of the state. 
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Chapter NR 140 establishes state groundwater quality standards at two levels, preventive action limit 
(PAL) and enforcement standard (ES). In accordance with ch. 160, Stats., ES groundwater quality 
standards for substances of public health concern are established based on recommendations received 
from the Department of Health Services (DHS). PAL groundwater quality standards for substances of 
public health concern are set at either 20% of the concentration of the established ES, or at 10% of the 
concentration of the established ES if the substance has carcinogenic, mutagenic or teratogenic properties, 
or interactive effects. 

Wisconsin groundwater quality standards are used by state regulatory agencies to develop clean up goals 
at contaminated sites, to establish design and management criteria for regulated activities and to ensure 
that regulated facility practices do not endanger state drinking water supplies. 

The Depm1ment is required to consult with other state agencies, and to consider individual petitions 
submitted by members of the public, in identifying substances for possible groundwater quality standard 
setting. State regulatory agencies provided the Department infonnation on the occurrence of substances 
without standards detected in groundwater, and members of the public requested that the Department 
review recent groundwater monitoring information related to additional chemicals currently without 
standards. 

DHS staff reviewed existing regulatOlY and toxicological infOlmation for identified substances of 
potential health concern and developed recommendations for state groundwater quality standards. In 
accordance with ch. 160, Stats., the Department is proposing JUles establishing the DHS 
recommendations as groundwater quality standards in ch. NR 140. 

2. Summary of the rule 

Amendments to Chapter NR 140 are being proposed to add new state groundwater quality standards for 
15 substances, as indicated below: 

Substance 
l,4-Dioxane (p-dioxane) 
Acetochlor 
Acetochlor ethane sulfonic acid + oxanilic acid 

(Acetocblor-ESA + Acetochlor-OXA) 
Aluminum 
Ammonia (as N) 
Chlorodifluoromethane (HCFC-22) 
Chlorpyrifos 
DimethenamidIDimethenamid-P 
Dinitrotoluene, Total Residues 
Ethyl Ether (Diethyl Ether) 
Manganese 
Metolachlor ethane sulfonic acid + oxanilic acid 

(Metolachlor-ESA + Metolachlor-OXA) 
Perchlorate 
Propazine 
Tertiary Butyl Alcohol (TBA) 
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Proposed Standards 
(uglL - except as noted) 

ES PAL 
3 0.3 
7 0.7 

230 46 

200 40 
9.7 mglL 0.97 mgIL 
7mg/L 0.7 mg/L 

2 0.4 
50 5 

0.05 0.005 
1000 100 
300 60 

1.3 mg/L 0.26 mgIL 

1 0.1 
10 2 
12 1.2 



Note, after review of comments and new information received during the rnlemaking public comment 
period, DHS revised their original standards recommendations for three substances: acetochlor, aluminum 
and perchlorate. The recommendation for acetochlor standards was revised, from an ES of 1 ppb and 
PAL of 0.1 ppb, to an ES of7 ppb and PAL of 0.7 ppb. The recommendation for aluminum standards 
was revised, from an ES of 170 ppb and PAL of 17 ppb, to an ES of 200 ppb and PAL of 20 ppb. The 
recommendation for perchlorate standards was revised, from an ES of7 ppb and PAL of 0.7 ppb, to an ES 
of 1 ppb and PAL of 0.1 ppb. After the April 20 I a NRB meeting the Department revised the proposed 
aluminum groundwater quality PAL standard from 20 ppb to 40 ppb (20% of the proposed aluminum ES 
value). This change was based on infonnation provided by DHS in its May 25,2010 Response to 
Comments ji-om WE Energies document. 

Amendments to Chapter NR 140 are being proposed to revise existing state groundwater qnality 
standards for 15 substances as indicated below: 

Current Standards Proposed Standards 
(ug/L - except as noted) (uglL - except as noted) 

Substance ES PAL ES PAL 
1,3-Dicblorobenzene 1250 125 600 120 
1,3 Dichloropropene (cis/trans) 0.2 0.02 0.4 0,04 
Acetone 1000 200 9mglL 1.8 mg/L 
Boron 960 190 1000 200 
Carbaryl 960 192 40 4 
Chloromethane 3 0.3 30 3 
Dibutyl phthalate 100 20 1000 100 
Ethylene Glycol 7mgIL 700 14 mglL 2.8 mgIL 
Methyl ethyl ketone (MEK) 460 90 4mgIL 0.8 mglL 
Metolachlor 15 1.5 100 10 
Metribuzin 250 50 70 14 
Phenol 6mg/L 1.2mgIL 2mg/L 0.4 mglL 
Prometon 90 18 100 20 
Toluene 1000 200 800 160 
Xylene 10 mgIL 1 mglL 2mg/L 0.4 mg/L 

Amendments to ch. NR 140 are also being proposed to make minor revisions and additions to ch. NR 140 
Table 1 and Appendix I, as indicated below: 

• Replacing current "Chromium" in cll. NR 140 Table 1 with "Chromium (tota!)" to clarify that ch. NR 
140 standards apply to total chromium (combination of chromium III and chromium VI). 

• Replacing current "Cyanide" telID in ch. NR 140 Table 1 with "Cyanide, free" to clarify that ch. NR 
140 standards apply to "free cyanide" (HCN, CN- and metal-cyanide complexes that are easily 
dissociated into free cyanide ions). 

• Changing "Metolachlor" in ch. NR 140 Table I to "Metolachlorls-Metolachlor" to clarify that ch. NR 
140 standards apply to both Metolachlor (CAS RN 51218-45-2) and its stereo isomer, s-Metolachlor 
(CAS RN 87392-12-9). 
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• Revising units for field specific conductance in s. NR 140.20 Table 3 frommicromhos/cm 
(micromhos per centimeter) to microSiemens/cm (microSiemens per centimeter or pS/cm). 

• Revising s. NR 140.28(5)(c)6 note to add "for discharges, as defined by s. 283.01(4), Stats" language 
related to the need for a wastewater discharge permit. 

• Adding CAS RN of 142363-53-9 for Alachlor-ESA to Appendix I to Table I. 
• Changing existing Appendix I to Table I CAS RN for Asbestos from 12001-29-5 (chrysotile 

asbestos) to 1332-21-4 (asbestos, all fonus). 
• Adding "Chromium (total)", with CAS RN of7440-47-3, to ch NR 140 Appendix I to table I. 
• Adding CAS RN of 542-75-6 for cis/trans 1,3 Dichloropropene (mixed isomers) to ch. NR 140 

Appendix I to Table I. 
• Changing existing Appendix I to Table I CAS RN for Fluoride from 16984-48-8 to 7681-49-4. 
• Adding 1,l,l,2-PCA synonym for 1,1,1,2 tetrachloroethane to ch. NR 140 Appendix I to table I. 
• Adding I, I ,2,2-PCA synonym for I, 1,2,2 tetrachloroethane to ch. NR 140 Appendix I to table I. 
• Adding 1,1,l-TCA synonym for 1,1,1 trichloroethane to ch. NR 140 Appendix I to table I. 

3. How proposal affects existing policy 

The proposed amendments continue the existing policy of protecting Wisconsin's groundwater by 
utilizing the procedures in ch. 160, Stats., to establish new state groundwater quality standards for 15 
substances. These new groundwater quality standards would be added to the present ch. NR 140 
groundwater standards. There are cUl1'ently standards for 131 substances of public health and welfare 
concem. Existing state groundwater standards for 15 substances would be revised. The addition of new 
standards, and revision of existing standards, does not affect the evaluation and response procedures in ch. 
NR 140 used by regulatOlY programs when standards are attained or exceeded. 

4. Hearing Synopsis 

At the October 2009 Natural Resources Board meeting the Board authorized the Department to hold 
public hearings and solicit comments on proposed amendments to ch. NR 140. The Department held five 
public hearings, Dec. 11,2009 tlu'ough Dec. 16,2009, and accepted written comments tluough Dec. 30, 
2009. A total of 16 people attended the hearings and presented oral and written comments. The ch. NR 
140 public hearings, conducted by staff from the Bureaus of Drinking Water & Groundwater and Legal 
Services, were as follows: 

Dec. 11,2009 in Madison, WI: 5 people attended, 4 hearing appearance slips were submitted (I "As 
interest may appear", 3 "In support", and I slip not marked), I oral comment was made and I written 
comment was submitted. 

Dec. 14,2009 in Baraboo, WI: 5 people attended, 3 hearing appearance slips were submitted (I "As 
interest may appear", I "In support" and I "hI opposition"), 2 oral comments were made and I written 
comment was submitted. 

Dec. 15,2009 in Ean Claire, WI: 2 people attended. No hearing appearance slips were submitted and 
no oral or written comments were received at this hearing. 

Dec. 15,2009 in Stevens Point, WI: 3 people attended, 2 hearing appearance slips were submitted (2 "In 
SUPpOlt"), 2 oral comments were made and 2 written comments were submitted. 
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Dec. 16,2009 in Oshkosh, WI: I person attended and signed a hearing appearance slip, "As interest may 
appear". No oral or written comments were received at this hearing. 

5, Summary of Public Comments 

During the public comment period the Depmiment received comments both in suppOli of, and in 
opposition to, the proposed amendments to ch. NR 140. Comments on proposed code clarification 
language and infOlmation related to toxicity risk assessments were also received. In general, comments 
were received that: 

• support establishing health based standards for manganese and encourage reevaluation of these 
standards, as new research results on health impacts become available; 

• recommend re-review of the available toxicity infonnation for dinitrotoluenes, or deferral of standards 
until additional toxicity assessment studies are completed; suggest laboratory analytical methods for 
DNT isomers are not currently low enough to allow an evaluation of compliance with the proposed 
standards to be made; 

• SUppOlt regulation of the six dinitrotoluene isomers as a single entity, and an enforcement standard set 
at the same level as the health advisory level established by the WI DHS; 

• support the regulation of perchlorate, pointing out that there are several population subgroups that may 
be affected by very low levels in food or water, and recormnend establishing a lower, "more 
protective", enforcement standard; 

• note that there is a more recent (Jan. 2007) EPA cancer risk assessment available for acetochlor and 
recommend that the proposed groundwater quality standards be recalculated; 

• oppose the proposed combined standard for the two acetochlor degradation products (ESA and OXA) 
since the "mode of action" of these chemicals is unknown and thyroid hormone effects on test animals 
are not the same for both substances; 

• request federal reference and risk exposure levels for aluminum be reviewed, aluminum toxicity 
studies used to develop standards be re-evaluated and the total unceliainty factor used to calculate the 
enforcement standard be reconsidered; 

• note that there are agricultural chemicals, applied to relatively large percentages of potato and corn 
crop acres, that currently do not have state groundwater standards, and therefore a more proactive, 
"precautionary" approach to groundwater protection in Wisconsin, and consideration of health threats 
posed by mixtures of pesticides and metabolites, and residues and nitrate nitrogen is needed. 

A separate Response to Public Comments (Attachment 1) document provides detailed responses to 
comments received. The Department of Health Services has also provided responses (Attachment 2) to 
comments and infOlmation received related to toxicity assessment studies and their development of new 
standards. Based on COlmnents and information submitted during the public comment period DHS has 
revised their recommendations for acetochlor, aluminum and perchlorate groundwater quality standards 
(Attachment 3). 
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6. Environmental Analysis 

Section NR 150.03, Wis. Adm. Code, (Environmental Analysis and Review Procedures for Department 
Actions) describes the appropriate categories for various proposed Departmental actions. The 
Department has detennined that this IUle proposal is a Type III action. Type III actions nonnally do not 
have the potential to cause significant environmental effects, normally do not significantly affect energy 
usage and nonnally do not involve unresolved conflicts in the use of available resources. This lule 
proposal is not expected to cause any of these effects. In accordance with s. 150.20, Wis. Adm. Code, 
Type III actions do not require an environmental assessment (EA) or environmental impact statement 
(EIS). 

7. Small Business Regulatory Flexibility Analysis 

The Department does not believe that the proposed IUle will have a significant economic impact on a 
substantial number of small businesses. The compliance and repo11ing requirements in ch. NR 140 are 
not changed by the proposed amendments. If a groundwater quality standard is exceeded, the owner 01' 

operator of a facility, practice or activity, including any small business, must rep0l1 the violation to the 
appropriate regulatory agency. There would be 15 new substances for which a facility may have to 
monitor and rep0l1 exceedances and 15 additional substances with revised standards. Of the 15 revised 
standards, 9 are proposed to be less restrictive than their CUl1'ent standard. 

Chapter 160, Stats., requires establishment of both design and performance standards. Individual state 
agency regulatOlY programs establish design and operational standards in their specific program IUles. 
Performance standards (groundwater quality standards) are contained in ch. NR 140. Chapter 160, Stats., 
does not allow for less stringent schedules, deadlines or reporting requirements, or for exemptions to 
remedial action, when a groundwater quality standard is attained or exceeded, based on the size of the 
business causing the contamination. 

There would be adverse impacts on public health, welfare, safety and the environment if small businesses 
were not required to meet regulatory rep0l1ing requirements and implement remedial responses. The 
more quickly contamination can be evaluated and responses initiated, the less likely that public health 
safety and welfare will be adversely affected. If small businesses were exempt from these requirements, 
groundwater contamination would continue unabated at least until the Department could appropriate 
sufficient resources to undeltake this work. The delay, or possibility that nothing would be done, would 
lead to adverse impacts on public health, welfare, safety and the environment. 

The type of small businesses that are typically impacted by ch. NR 140 include dlY cleaners, small 
manufacturers, agricultural cooperatives, fanners, underground storage tank owners, small solid waste 
disposal facilities, small wastewater treatment operations, as well as others. In effect, any small business 
that has a pel1'l1itted or unpermitted discharge of a substance exceeding the health or welfare groundwater 
quality standards listed in ch. NR 140 is responsible for responding to the release consistent with the 
requirements of ch. NR 140. 

There will be 15 additional new groundwater quality standards, and 15 revised standards, which would be 
used as design and compliance standards, and for clean-up standards in the event of a spill or unpermitted 
discharge. If remedial action or other response is necessary, the individual programs which regulate the 
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facility, practice or activity would determine the appropriate level of clean-up required. As the cost of 
remedial options varies, the cost of remediation of groundwater contamination for small businesses will 
vary, depending on the complexity of the site and contamination at the facility, practice or activity, and 
federal and state laws that are being used to guide the remedial action. 

The majority of the substances for which new groundwater quality standards are proposed have already 
been detected in groundwater at one or more sites in Wisconsin. The adoption of design, compliance and 
clean-up standards for these substances may aid small businesses ill a number of ways. The standards 
will provide specifications for facility and activity design purposes, infonn whether a substance detected 
in groundwater does or does not exceed a standard and, if it does, let a small business know when the 
clean-up efforts are finished based on standards being met. When substances are detected in groundwater 
for which a standard does not exist in ch. NR 140, the Depat1ment may require clean-up of the 
groundwater "to the extent practicable" which may be overly conservative depending upon the actual 
toxicity of the substance detected. 

Attachments: 

Attachment I RESPONSE TO PUBLIC COMMENTS 

Attachment 2 Memo from the Wisconsin Dept. of Health Services (dated Feb. 10,2010) with 
responses to comments on their groundwater quality standard recommendations 

Attaclunent 3 February 2010 Wisconsin Dept. of Health Services Scientific Support 
Documentation/or Cycle 9, Revisions o/NR 140.10, Groundwater En/orcement 
Standard & Preventive Action Limit Recollllllendations 

Attachment 4 We Energies - SUIIIIIIGlY o/Concerns with WDHS ESIPAL/or AluminulII 

Attaclunent 5 WI Dept. of Health Services - May 25,2010 DHS Response to COll1l11entsjrO/JI 
WE Energies 

Attachment 6 July 8, 2010 Memo from Ed Lynch, DNR Waste and Materials Management 
Program, to Mike Lemcke, DNR Drinking Water & Groundwater Program, 
assessment of potential impacts of new aluminum groundwater standards on 
Environmental Monitoring for Landfills and Beneficial Use ofIndustrial 
Byproducts 

Attachment 7 County Health Department fee-exempt well testing program - summary of metals 
sampling results 2007 - 2009 
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