WDNR Response to Comments: Proposed 2018-2020 Triennial
Standards Review (TSR)
Wisconsin Dept. of Natural Resources
TSR proposal was public noticed Aug. 28 to Oct. 5, 2018
The Wisconsin Department of Natural Resources (WDNR) held a public comment period from Aug. 28 to
Oct. 5, 2018, on its proposed Triennial Standards Review (TSR) report. Wisconsin’s TSR contains a
prioritized list of water quality standards topics needing review or development that the department
proposes to address over the next three years. We received 28 written comments. This document
summarizes the comments received on each major topic area and provides the department’s responses.
WDNR also held a public hearing on the TSR on Sept. 21, 2018, at which three commenters delivered
verbal comments. All three commenters at the hearing also provided written transcripts of their comments
which are included in the 28 comments addressed here.
The public notice for the TSR is attached in Appendix A, and individual comment letters and emails
received by the department are attached in Appendix B.

Comment Summary and Responses
Comments and responses are separated into two sections: 1) Comments Within the Scope of the TSR and
2) Comments Outside the Scope of the TSR. Within each section, topics are listed alphabetically.
Commenters for each topic are listed alphabetically by last name.

Comments Within the Scope of the TSR
Administrative Rules
Summary of comments: Recent legislation makes it difficult to promulgate administrative rules in
Wisconsin, so WDNR should focus on priorities that do not require new rules. For example, there is a
need for cyanobacterial toxin and cell density water quality criteria, and human health criteria
revision/development but we do not believe they will be acted on in a sufficiently timely manner.
Commenters: Bill Davis, Sierra Club-John Muir Chapter
Response: While WDNR acknowledges that the rulemaking process typically takes several years, it is a
state obligation under the Clean Water Act to review, revise and develop appropriately protective water
quality criteria. We are committed to developing, proposing and codifying the highest priority water
quality standards as efficiently and quickly as possible. However, along with efforts to update and revise
rules, we also actively pursue improvements that do not require rulemaking (guidance, tools, process
improvement, etc.) as opportunities arise.

Ammonia
Summary of comments: Make revision of the ammonia criteria for aquatic life a priority.
Commenters: Paul LaLiberte, Wisconsin’s Green Fire; Robert Lundberg and Jacklyn Vasquez, Midwest
Environmental Advocates

Response: This topic received a lower priority ranking (ranked 6 out of 8 topics) based on the results of
a survey of WDNR staff and external partners. Nevertheless, ammonia is an important pollutant for
which EPA has updated toxicity information. WDNR will be working jointly with EPA and
surrounding states to develop implementation approaches that will be critical for successful
application of the revised standard. We expect that this topic will emerge as a higher priority in the
next cycle.

Antidegradation
Summary of comments: Antidegradation policy and implementation procedures are Clean Water Act
requirements that are critical to keeping high-quality waters protected for fishing, tourism and recreation,
lessening the need for expensive investments in addressing water quality problems after they have
occurred. Current Wisconsin antidegradation requirements are inconsistent with federal regulations and
revisions have been prioritized for several TSR cycles. Maintain strong standards when re-evaluating
“significant” lowering of water quality.
Commenters: Falon French, River Alliance of Wisconsin; Robert Lundberg and Jacklyn Velasquez,
Midwest Environmental Advocates
Response: WDNR is committed to making appropriate revisions to the antidegradation policy and
implementation procedures over the next three years to conform with federal regulations. Staff are
actively working internally on this topic under a scope statement approved by the Natural Resources
Board.

Chloride Variances
Summary of comments: The process for obtaining a chloride variance has become very difficult for
many municipalities. Interim limits are often difficult to achieve, and source reduction measures are
becoming more burdensome. Add to the list of priorities consideration of the chloride variance process
and feasible, achievable source reduction measures.
Commenter: Vanessa Wishart, Stafford Rosenbaum LLP on behalf of Municipal Environmental Group
Response: As noted in the Draft Final TSR Report that was public noticed, this is a topic that WDNR is
presently working on: “WDNR and EPA have implemented improvements and are continuing to identify
several areas within the chloride variance process that could be improved or updated to help streamline
the variance process for permittees, WDNR, and EPA. These areas include updates to the variance
application, updates to the facility specific data sheet, creation of Source Reduction Measures (SRM) plan
templates, and creation of SRM Annual report templates and review documents.” While WDNR is
working to make the process as straightforward, transparent and predictable as possible, EPA has final
authority to approve chloride variances, and therefore establishes what source reduction measures
proposed in variance requests are acceptable.

Copper Biotic Ligand Model (BLM)
Summary of Comments: Commenter offered technical assistance in determining whether/how to adopt
the copper BLM approach to develop site-specific criteria for copper. Recommended that the copper
BLM is a useful approach that tailors copper criteria based on its bioavailability under different site
conditions and noted that the method can be simplified using a variety of methods to make it more

feasible to implement. Also noted some circumstances where applying the BLM could result in
efficiencies and savings.
Commenters: Dan Guth, GEI Consultants
Response: Currently the department does not plan to prioritize this work in the near-term. We appreciate
the additional technical information on the implementation of the copper BLM, as well as the offer for
further assistance; both may be useful if we take up this issue in the future.

Cyanobacteria
Summary of comments: Three organizations and three individuals strongly supported efforts to improve
algae & bluegreen algae problems. Several commenters viewed this issue as the greatest surface water
quality concern in the state and/or a top priority. Some noted locations where they could not recreate or
had experienced increased algal blooms, including watersheds with very low development/agriculture.
Commenters expressed concern for recreation, human health, tourism, property values, fish/fishing and
other aquatic life. One commenter urged the department to put stringent regulations on nutrient runoff
into place to control algae blooms, and another expressed the need for education of lake users on these
issues. The need for adequate funding of these efforts was also noted. Support was also expressed for
visual assessment guidelines for swimming advisories. One commenter noted that several topics related to
nutrients and algal blooms have been initiated/underway during previous TSR efforts and expressed
continued support for these, urging DNR to focus on cyanobacterial toxins and nitrate/nitrogen and
ammonia criteria. One commenter recommended that WDNR defer consideration of cyanotoxin criteria
until a subsequent TSR period, after EPA’s final criteria are complete.
Commenters: Mark Beilfuss, Citizen; Falon French, River Alliance of Wisconsin; Sue Holloway,
Citizen; Robert Lundberg and Jacklyn Velasquez, Midwest Environmental Advocates; Tom Olson,
Citizen; Daniel Zerr, Eau Claire River Watershed Association
Response: Thank you for your support for development of cyanobacteria guidelines/criteria and other
ongoing efforts to address algae concerns. The effects of algal blooms and algal toxins have emerged as a
top public priority over the last few TSR cycles, and we continue to work toward improvements. We do
expect to wait to begin this effort until EPA’s cyanotoxin recommendations are complete in order to give
it full consideration; however, EPA expects their recommendations to be complete in the very near future,
so we are planning to begin work during this TSR cycle. Nutrient runoff controls are beyond the scope of
the TSR, but the department continues to work toward watershed improvements through Total Maximum
Daily Load plans, Nine Key Element Plans for agriculture-dominated watersheds, and various programs
that invest funds in establishment of best management practices for runoff prevention. See also response
to nitrate/nitrogen and ammonia.

Human Health Criteria
Summary of comments: WDNR received comments from seven entities on revision of the Human
Health Water Quality Criteria (HHWQC). Some commenters expressed the opinion that HHWQC
developed under the 1995 Great Lakes Initiative (GLI) are more representative of Wisconsin’s
demographics and environment than EPA’s 2015 revised national HHWQC. These commenters further
expressed the opinion that the 2015 revisions rely on overly conservative assumptions that could result in
criteria lower than detection limits, and that WDNR should retain the GLI-based HHWQC rather than
adopting EPA’s revised national HHWQC. Other commenters expressed the opinion that it was
appropriate for WDNR to consider revising HHWQC to incorporate EPA’s 2015 recommendations and

supported the effort to adopt criteria for substances for which EPA has criteria but Wisconsin does not.
One commenter additionally expressed the opinion that the fish consumption rate of 20 g/day used to
calculate HHWQC is not adequately protective of high-consumption-rate groups such as tribes and
subsistence anglers, and that WDNR should consider increasing the value to reflect consumption rates
required for subsistence and cultural needs.
Commenters: Falon French, River Alliance of Wisconsin; Sara Moses, Great Lakes Indian Fish &
Wildlife Commission; Maria Powell, Midwest Environmental Justice Organization; Scott Suder,
Wisconsin Paper Council; Craig Timm, Domtar Pulp, Paper, and Personal Care Company; Paul Wiegand,
National Council for Air and Stream Improvement, Inc.; Daniel Zerr, Eau Claire River Watershed
Coalition
Response: WDNR appreciates the range of viewpoints provided by commenters. As mentioned by
commenters and described in EPA’s 2015 Final Updated Ambient Water Quality Criteria for the
Protection of Human Health document, EPA provides the option for states to adopt other scientificallydefensible criteria where appropriate. As such, WDNR is committed to synthesizing and reviewing as
much data as possible on the parameters that go into developing HHWQC. This includes analysis of fish
consumption rates, body weight data, and drinking water intake of groups residing within and around the
Great Lakes region, as well as review of the data that contributed to EPA’s revised HHWQC. This
thorough analysis will be conducted in order to determine the parameters that are most appropriate for
protection of human health from adverse effects resulting from contact with or ingestion of Wisconsin’s
surface waters and from ingestion of aquatic organisms from Wisconsin’s surface waters.

Neonicotinoid Insecticides
Summary of Comments: Add three neonicotinoid insecticides to the Aquatic Life Water
Quality Criteria Revision/Development portion of the TSR: imidacloprid, thiamethoxam and clothianidin.
These three compounds are used extensively in Wisconsin agriculture and are in more than 500
agricultural pesticide products sold in the state. They persist in the environment, are being detected with
increasing frequency in Wisconsin groundwater and surface water, and are thought to contribute to
decreases in the populations of pollinators such as honeybees as well as aquatic invertebrates.
Commenters: Stan Senger, Wisconsin Department of Agriculture, Trade and Consumer Protection
Response: This is an appropriate topic to include for consideration as an add-on to the current list of
Aquatic Life Criteria for revision/development in a future TSR cycle. The process WDNR followed for
the 2018-2020 TSR included a public topic solicitation in January 2018, internal ranking of the topics
submitted in January to help identify priorities, and then solicitation of public comment on proposed
priorities. Based on this process, Aquatic Life Criteria Revision/Development was ranked below the
cutoff for 2018-2020 priorities and placed in Category C (topics on which progress during the triennium
will be limited).

Nitrate/Nitrogen Criteria
Summary of comments: Despite science that shows the need and EPA mandates, Wisconsin will
continue to operate without standards for surface water nitrogen that exist in other states. We believe
there is sufficient data to begin focusing on developing nitrate/nitrogen criteria—please prioritize this
effort.

Commenters: Falon French, River Alliance of Wisconsin; Paul La Liberte, Wisconsin’s Green Fire;
Robert Lundberg and Jacklyn Velasquez, Midwest Environmental Advocates
Response: Although previous work looking at the potential correlation between nitrogen levels in
Wisconsin surface water and potential adverse impacts on aquatic life yielded no clear basis for criteria
development, this continues to be an important topic for ongoing consideration. It was noted in the Draft
Final TSR document that EPA has been evaluating the role of nitrogen as well as phosphorus in the
formation of harmful algal blooms in lakes, and may be proposing a national criterion soon. WDNR
proposes to review that information when it becomes available and evaluate its applicability to Wisconsin
waterbodies. However, it is unclear whether the information will emerge during this 3-year cycle.
Regarding a nitrate criterion, EPA has been conducting studies on aquatic life toxicity and WDNR
proposes to await the availability of that information before proposing to prioritize work on a nitrate
standard for surface water.

Ongoing Projects from Previous TSR Cycles
Summary of comments: Commenter supported ongoing rulemaking efforts on Designated Uses and
Phosphorus Site-Specific Criteria, noting that these have the potential to better establish science-based
management goals. Also supported Phosphorus Assimilative Capacity Modeling.
Commenter: Falon French, River Alliance of Wisconsin
Response: Thank you for your support of these ongoing efforts. Draft language for the two rules that
you noted has been refined through an External Advisory Committee, and we expect to begin the public
comment process for them in mid-2019. WDNR continues to work collaboratively with partners to
develop a Phosphorus Assimilative Capacity Model. In 2017, UW-Milwaukee scientists developed a
preliminary model that simulates how offshore and near shore regions respond to changes in phosphorus
loading with the objective of defining a phosphorus load that is optimal for supporting offshore fish
populations while mitigating the growth of nuisance algae in the near shore zone. While progress was
made toward estimating phosphorus assimilative capacity, further work is needed before it can be used for
setting effluent limits. DNR is exploring options for next steps in this area, with a focus on the Milwaukee
River and Northeast Lakeshore TMDL areas.

Outstanding and Exceptional Resource Waters (ORW/ERW)
Summary of comments: Three organizations expressed support for updating the ORW/ERW
classification process. One noted that it is a key component for antidegradation implementation and
expressed frustration that the ORW/ERW process was not addressed in earlier TSR cycles. Another
emphasized that the process should be based on sound science rather than political preferences.
Commenters: Falon French, River Alliance of Wisconsin; Robert Lundberg and Jacklyn Velasquez,
Midwest Environmental Advocates; Daniel Zerr, Eau Claire River Watershed Association
Response: Thank you for your support for updating the process for listing waters as ORW/ERW.
Although this topic was considered in previous TSR efforts, the department decided that it would be most
appropriate to begin this effort after the biocriteria and designated uses rule efforts were completed (or
well underway). These rules have been under active development and are nearing completion. A highquality biological community (as defined through biocriteria) will be a significant eligibility factor for
ORW/ERW consideration, and our intent is that these two parts of the program should mesh.

PFOS/PFOA
Summary of comments: WDNR received comments from four entities, representing 19 signatories, with
regard to per- and polyfluoroalkyl substances (PFAS) criteria development. All commenters expressed
support for the recommendation to develop water quality standards for perfluorooctane sulfonate (PFOS)
and perfluorooctanoic acid (PFOA) and noted their concern regarding contamination from these
compounds. One commenter requested that the criteria development process is transparent. Another
commenter expressed the opinion that additional testing should be conducted downstream of identified
PFAS sources to develop bioaccumulation factors representative of Wisconsin aquatic environments. Two
commenters expressed the opinion that the scope of water quality criteria development should be
expanded to include the summed-total concentration of all PFAS and precursor compounds, and that
criteria should incorporate exposure via fish consumption.
Commenters: Tim Craig, Domtar Pulp, Paper, and Personal Care Company; Laura Olah, Citizens for
Safe Water Around Badger; Maria Powell, Midwest Environmental Justice Organization; Maggie
Woodin, Office of Congressman Mike Gallagher (WI-08)
Response: PFOS and PFOA surface water quality criteria development will continue to be a priority.
WDNR is committed to transparency in the criteria development process and there will be several
opportunities for public input. Criteria development incorporates fish consumption rates, as described in
NR105.08(4)(a) and NR105.09(4)(a). At this time, it is not possible to incorporate all PFAS and
precursors into surface water quality criteria, as existing data on the toxicity of other PFAS and precursors
do not meet the requirements for criteria development outlined in NR105.08 and NR105.09. However,
WDNR will continue to stay informed on the most current PFAS research. Testing pursuant to developing
Wisconsin-specific bioaccumulation factors is outside the scope of the Water Quality Bureau. We will
look for opportunities to recommend this as a needed area of research.

Staffing/Funding
Summary of comments: Failure to prioritize aquatic life criteria for evaluation and update is evidence of
underfunding an important application of science, and Wisconsin will be using standards that are
scientifically outdated. Adequate funding should be invested to accomplish these important objectives.
The 2016 Legislative Audit Bureau report and 2018 update indicated a declining trend in WDNR staffing;
WDNR lacks adequate staff to comply with the Clean Water Act and comprehensively review, update or
adopt necessary water quality protections in Wisconsin. Stalled TSR priorities from the previous cycle
(biological criteria development, phosphorus site specific criteria guidance and rules development,
phosphorus assimilative capacity modeling in Great Lakes) demonstrate the need for more robust staffing.
Commenters: Bill Davis, Sierra Club-John Muir Chapter; Paul La Liberte, Wisconsin’s Green Fire;
Robert Lundberg and Jacklyn Velasquez, Midwest Environmental Advocates; Susan Michetti, Citizen
Response: WDNR recently filled a key vacancy in the water quality standards program, bringing the
number of FTE back to the level that has been authorized for the program for the past ten years, i.e., two
positions. WDNR will continue to manage priorities to realistically correspond to available time.
Regarding priority topics from previous cycles that were characterized as stalled, there are ongoing active
efforts to complete these projects (see “Ongoing projects from previous TSR cycles”). Although a project
may be started during a given TSR cycle, it is typically completed within a future cycle. Rule
development and the legislative process require several years, and each project requires a different time
frame for completion.

Total Suspended Solids
Summary of comments: Despite science that shows the need, Wisconsin will continue without standards
for surface water suspended solids/turbidity that exist in other states.
Commenter: Paul La Liberte, Wisconsin’s Green Fire
Response: Initial analyses of Wisconsin data did not yield a clear basis for a standard. Further study and
additional data collection may be needed.

Variances
Summary of comments: The proposed new TSR for water quality standards seems very skewed toward
the needs of “external partners,” i.e., business, industry and manufacturers, at the expense of Wisconsin
citizens. Though there are some worthwhile topics, much of the agency’s effort is going to be spent on
making it easier for companies to get variances from water quality regulations. Commenters disagreed
that WDNR should prioritize work on variance streamlining, with concerns about levels of mercury,
chloride, or arsenic in surface waters. Instead, the variance process should be discontinued and
dischargers should be required to meet water quality standards.
Commenters: Clair Carty, Citizen; Sheryl Pethers, Citizen
Response: Under federal law, variances are a component of water quality standards, and as a state agency
delegated to manage its own water quality standards program, the department is required to manage
variances, if requested, as one piece of the program. If a variance is granted, it requires an existing
discharger to maintain or decrease their existing levels over time. New dischargers must meet water
quality criteria and are not eligible for variances. When prioritizing topics for the TSR, the department
considers many factors and evaluates input from multiple WDNR program areas including our permits
program, EPA, and other technical partners. Selecting topics that will improve efficiencies and make
processes more consistent, such as variance processes, will ensure that appropriate protocols are applied
consistently across the board, while minimizing unnecessary time expenditure. Once implemented, this
will free permit staff to spend more time on plan review, compliance, and enforcement.

Wild Rice Designated Use
Summary of comments: Although previous TSR lists had included creation of a “wild rice designated
use” as a Category C topic, it was omitted from the 2018-2020 TSR list with no indication of resolution
or reason for removal. This should be prioritized as it has a particular impact on Wisconsin’s tribal
communities who use and rely upon this resource.
Commenters: Robert Lundberg and Jacklyn Velasquez, Midwest Environmental Advocates
Response: During the Designated Uses rule package development (specifically, in 2014-2015), the
department explored and vetted whether development of a Wild Rice designated use would be
appropriate, feasible, and add significant value beyond current protections. The department decided not to
pursue it as part of the current Designated Use package, though this does not preclude such an effort
through future rulemaking. The following factors were pertinent to these decisions.
- The department does not anticipate that establishing a Wild Rice Use will substantively alter how
these waters are assessed or managed. Existing protections for wild rice waters in the ceded
territory are provided through the “Areas of Significant Natural Resource Interest” (ASNRI)

-

-

program. An additional designated use is not anticipated to provide additional protection beyond
what is already established (though it could extend some level of protection beyond the ceded
territories).
WDNR has been developing a Wild Rice Strategic Analysis. Once that is completed WDNR
expects to begin work on a Statewide Wild Rice Management Plan. Upon completion of the
management plan, the department may reconsider a Wild Rice designated use.
In WDNR’s proposed rules for biocriteria, “narrative criteria” draft language is included to
protect individual species from decline. This narrative criterion would also pertain to wild rice
populations:
“A waterbody that has historic documentation since 1975 of a reproductively viable
population of native trout, cisco, whitefish, or other native aquatic species that is
commercially, recreationally, ecologically, or culturally important, or species classified as
endangered, threatened, or of concern, shall continue to sustain a healthy and
reproductively viable population of those species.”
A related question was whether to pursue sulfate criteria for protection of wild rice. A large
sulfate study was underway by Minnesota at the time, and WDNR was awaiting the outcome of
this study. Subsequently, Minnesota completed the study but encountered significant difficulties
in enacting their proposed sulfate criteria. Given the complexities, at this time pursuing sulfate
criteria is not a top priority for WDNR. However, a Wild Rice Use and/or sulfate criteria may be
considered in the future.

Comments Outside the Scope of the TSR
Aging infrastructure
Summary of comments: Many municipalities have aging infrastructure and dump overflows. Concern
that needed funds are not being used for upgrades. Recommends better enforcement and cutting off grant
money to those out of compliance. In Milwaukee the wastewater infrastructure has been ignored for a
long time and when the system is overwhelmed blended sewage and stormwater is dumped into Lake
Michigan.
Commenters: Clay Burditt, Citizen; Joan Vucins, Citizen
Response: Wisconsin’s aging infrastructure is an important issue though it is not part of the Triennial
Standards Review process. Your comments have been forwarded to the Office of Great Lakes and the
Wastewater Program.

Agriculture
Summary of comments: One commenter suggested that WDNR should conduct a review of current
engineering and siting standards in light of severe rain events and put a hold on new CAFO permits or
expansions until it is completed, as well as review and update all Watershed Plans to ensure they take into
account more frequent severe storms and resultant flooding. Another commenter expressed concerns
about the impact of CAFOs on water quality, the effect of high capacity wells, crop distances inching
closer to waterbodies, and irrigation happening at inappropriate times of the day.
Commenters: Bill Davis, Sierra Club-John Muir Chapter; Randy O’Connell, Citizen

Response: Engineering and siting standards, CAFO permitting, the development of watershed plans,
tillage setback regulations, and irrigation timing are all important program topics. However, these topics
are outside the scope of the water quality standards program and the TSR. These comments have been
forwarded to the appropriate programs for review.

Enforcement and implementation of current standards
Summary of comments: The WDNR should focus on implementation and enforcement of current
standards, particularly the new NR 151 targeted performance standards for Northeast Wisconsin, and
existing water quality standards for heavy metals and contaminants from mining facilities and pollutants
from CAFOs.
Commenters: Bill Davis, Sierra Club-John Muir Chapter; Falon French, River Alliance of Wisconsin;
Susan Michetti, Citizen
Response: WDNR acknowledges the importance of proper implementation and appropriate enforcement
of water quality standards to the water pollution control regulatory framework. However, this topic is
outside the scope of the TSR. Your comments have been forwarded to the relevant programs for review.

Fisheries Management
Summary of comments: WDNR received comments from two commenters on issues related to the
fisheries management. One commenter expressed the opinion that conventional fish stocking programs
may no longer be successful or efficient given the varieties of stressors facing waterbodies today. This
commenter suggested that rather than stocking fish that are at the top of the food chain, we should
consider stocking organisms providing nutrients at the bottom of the food chain (phytoplankton,
zooplankton, algae, insect larvae) that would support a healthy fish community, and that we should focus
on stocking only fish species that will naturally thrive in a given waterbody. Another commenter felt it
was irresponsible to allow increased trolling on Wisconsin lakes and rivers as it adds more gasoline to the
water.
Commenters: T J Dunn, Citizen; Randy O’Connell, Citizen
Response: Management of Wisconsin’s fish populations and fish habitat are important components to
overall water quality and aquatic communities. However, the topics of fish stocking, fish habitat
improvement, and fishing regulations are outside the scope of the TSR. We have forwarded these
comments to the appropriate WDNR program areas for their review.

Lake Michigan water quality
Summary of comments: WDNR received comments from three commenters on issues related to the
health and water quality of Lake Michigan. One commenter expressed the opinion that Foxconn, a
corporation owned by another nation, will negatively impact Lake Michigan’s water quality and that
WDNR should be given the ability to regulate this corporation. Another stated that Foxconn’s planned
diversion of 7 million gallons per day out of Lake Michigan without doing an Environmental Impact
Statement is an affront to the Great Lakes Compact. Another commenter expressed concern regarding the
health of Lake Michigan between Milwaukee and Door counties, particularly high sewage and E. coli
levels from Milwaukee, which should be a top priority. The commenter also stated that in Door county
the beach improvements have made the sandy portions smaller which has reduced the benefit to the
public. This commenter noted that even though water quality appears to have improved in these areas,

much of the restored area has already been washed away or overgrown with phragmites, minimizing their
benefit.
Commenters: Randy O’Connell, Citizen; Kate Schulte, Citizen; Joan Vucins, Citizen
Response: WDNR regulations, including those related to water quality, apply regardless of facility
ownership. However, regulation of water withdrawals or wastewater discharges is outside the scope of a
Triennial Standards Review. Comments related to Foxconn have been forwarded to staff leading that
project. Similarly, although beach restoration and improvements are important issues, they are not part of
the Triennial Standards Review process. Comments related to beach health have been forwarded to the
Office of Great Waters.

Phosphorus permit limits
Summary of comments: As part of its phosphorus prioritization, WDNR should evaluate how overtly
restrictive concentration-based phosphorus limits may be removed from permits when less restrictive
TMDL-based limits are developed, given potential concerns with antibacksliding regulations.
Commenters: Vanessa Wishart, Stafford Rosenbaum LLP on behalf of Municipal Environmental Group
Response: Permit limit calculation and applicability of antibacksliding regulations are outside the scope
of the TSR. Your comments have been forwarded to the Wastewater Program for review.

Public Trust Doctrine
Summary of comments: The Public Trust Doctrine contained in Wisconsin’s Constitution designates all
waters as belonging to the people of Wisconsin. Many recent situations are examples of non-compliance
with the Public Trust Doctrine as it applies to water quality protection. Develop a long-term plan to
protect Wisconsin water quality and quantity. The recent study by the Wisconsin Land and Water
Conservation Association provides direction on groundwater protection that should be followed. WDNR
should do better at regulating CAFOs. Protect water quality from agricultural contamination. Develop
self-sufficient funding mechanisms (fees, etc.) to support WDNR programs given that state funding may
be unreliable, and raise new revenue for county conservation staff.
Commenters: Susan Michetti, Citizen
Response: Your comments and observations address many important aspects of the water quality
protection program. Your letter has been forwarded to the appropriate WDNR programs for review.

Trading
Summary of comments: WDNR’s current trading guidance further limits trading options by imposing
unreasonably restrictive trading requirements. WDNR should prioritize a rewriting of this guidance to
provide more options for trading as a practical compliance option.
Commenters: Vanessa Wishart, Stafford Rosenbaum LLP on behalf of Municipal Environmental Group
Response: Water quality trading is an option for WPDES permittees to comply with effluent limits for
phosphorus for which 10 permittees have currently been approved to use and another 7 have proposed
plans (as of September 2018). Since it is a permit compliance option, it is outside the scope of a review

water quality standards-related topics. Your comments have been forwarded to the Wastewater Program
for review.

Wetland protection
Summary of comments: Wetlands provide a valuable service by absorbing water, which recharges
groundwater, filters out sediment, protects shoreline from erosion, and reduces flooding. Wetland
protection should be a top priority for WDNR.
Commenters: Chris Fries, Citizen; Jayne Zabrowski, Citizen
Response: Wetland protection is an important issue, though it is not part of the Triennial Standards
Review process. Your comments have been forwarded to the wetland section.

Multi-Discharger Variance for Phosphorus
As part of the TSR, WDNR solicited technical information on the phosphorus multi-discharger variance,
as required by s. 283.16(2m), Wis. Stats. WDNR did not receive any information from the public
indicating substantive knowledge of technology that has become reasonably available that is likely to
result in any of the following:
1. Enable point sources to comply with effluent limitations for phosphorus that are more stringent than
those in Wis. Stat. 283.16(6)(a).
2. Enable any category of point sources to comply with effluent limitations for phosphorus that are more
stringent than those in sub. (6)(a).
3. Enable more cost-effective compliance with effluent limitations for phosphorus that are more stringent
than those in sub. (6)(a).

Appendix A. Public notice of 2018-2020 TSR comment period

The following public notice was emailed on 8-28-2018 to the WDNR’s Weekly News distribution list, the
WDNR GovDelivery distribution list for water quality standards and assessment topics (4,231 recipients), and
individuals or organizations that submitted TSR topic suggestions earlier in the process.
Public invited to comment on priorities for water quality standards
8-28-2018
Where should state environmental officials focus efforts to protect surface water quality in Wisconsin over the
next three years?
State officials are seeking public comment on a draft list of five water quality standards topics proposed as
priorities for protecting Wisconsin’s lakes and rivers. Specifically, these priorities relate to the protection of
public health, recreation, fish and other aquatic communities within the state’s waterbodies.
This prioritization process, which occurs every three years, is called the triennial standards review. The topics
under consideration address things such as levels of toxic pollutants and algal toxins as well as guidance for
implementing water quality standards.
The Wisconsin Department of Natural Resources is proposing to revise some existing standards because of
new information about levels of exposure to certain contaminants and to reflect changes in federal regulations
or recommendations. Also under consideration is the development of standards for certain emerging
contaminants that may need to be monitored and controlled to protect people and the environment.
Any actual changes to standards must be approved by the Natural Resources Board, the Wisconsin Legislature
and the U.S. Environmental Protection Agency.
There are many potential standards-related topics that may benefit from a review under this process. However,
due to limited resources, not all of the changes can be addressed at the same time. The DNR has developed a
draft list of water quality standards priorities to work on for the next three years and is seeking public comment
on the draft list.
Stakeholders are invited to comment on DNR’s draft priority list from August 28 to October 5, 2018. The
draft report of the 2018 – 2020 TSR priorities, which includes the list and topic descriptions, is available on the
DNR Web site at http://dnr.wi.gov/topic/surfacewater/tsr.html or go to the DNR’s website (http://dnr.wi.gov)
and type in the search words “triennial standards review.”
A public hearing will be held on September 21, 2018 from 10:00 to 11:00 AM. This hearing is for citizens
to comment on or ask questions about the topics presented. Anyone who would like to participate is invited to
join online through a webinar using the link posted on the DNR’s triennial standards review Web page, or in
person at the DNR’s Madison office at 101 S. Webster St., Madison, in Room G27 after signing in at the
visitor’s desk.
Once finalized and submitted to U.S. EPA as required under the Clean Water Act, the DNR will use the final
priority list to plan its work over the ensuing three years and each topic will be addressed as resources allow.
Questions or comments on the triennial standards review process should be directed to Marcia Willhite by
calling (608) 267-7425, e-mailing marcia.willhite@wisconsin.gov, or mailing to Wisconsin DNR WT/3, PO
Box 7921, Madison, WI 53707.

Appendix B. Comment letters and emails received

From:
Sent:
To:
Subject:

Mark Beilfuss <c185.mark@icloud.com>
Monday, September 03, 2018 7:48 AM
Willhite, Marcia T - DNR
Water Quality

Count me in supporting efforts for improving water quality.
This summer I found places I wanted to use unuseable due to algae and or blue green algae. These laces were Beaver
Dam Lake, Lake Kegonsa and Lake Winnebago.
We need adequate funding.
Sent from my iPad

1

From:
Sent:
To:
Subject:

Clay Burditt <redclay@live.com>
Thursday, August 30, 2018 5:58 AM
Willhite, Marcia T - DNR
Triennial review

Water quality is key to a thriving community. It is upsetting to see as time and again water departments for
most municipal areas use the old overflow and dump method of dealing with aging infrastructure. A few small
communities have built well balanced systems that need some upgrades to stay up to date but other larger
towns and cities have corrupt boards that funnel money elsewhere.
Cut off grant moneys to municipalities that fall out of compliance and then maybe they will wake up.
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From:
Sent:
To:
Cc:
Subject:

CLAIR CARTY <claircarty@gmail.com>
Wednesday, September 19, 2018 2:41 PM
Willhite, Marcia T - DNR
Clair Carty
Triennial Standards Review

Ms. Willhite and all WI DNR staff: The proposed new TSR for water quality standards seems very skewed toward the
needs of “external partners,” i.e., business, industry and manufacturers. All at the expense of Wisconsin citizens. I see
comments on protecting “high quality waters” (what few we have left) from degradation. And a continued effort to
complete a much‐needed Floristic Quality Assessment for our remaining wetlands. But then, so much of the agency’s
effort is going to be spent on making it easier for companies to get variances from water quality regulations: chloride,
arsenic and even mercury. What a waste of our natural resources, on which much of our state’s economy is based. This
approach is short‐sighted, to say the least.
Clair Carty
Laona WI 545641
Sent from my iPad
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From:
Sent:
To:
Cc:
Subject:
Attachments:

Bill Davis <bill.davis@sierraclub.org>
Friday, October 05, 2018 10:08 AM
Willhite, Marcia T - DNR
Bill Davis
comments on the WI DNR Triennial Standards Review
Comments on the 2018-20 Wisconsin Department of Natural Resources Triennial
Standards Review MW edits.docx

Dear Ms Willhite,
Please find attached the comments of the Sierra Club - John Muir Chapter on the WI DNR Triennial Standards
Review.
Thank you for your consideration

Bill Davis
Chapter Director
Sierra Club - John Muir Chapter
754 Williamson St
Madison, WI 53703
608 256-0565
608 345-2087 cell
http://sierraclub.org/wisconsin
https://www.facebook.com/SierraClubWI
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Sierra Club - John Muir Chapter
754 Williamson St., Madison, Wisconsin 53703-3546
Telephone: (608) 256-0565
E-mail: john.muir.chapter@sierraclub.org Website: sierraclub.org/Wisconsin

John Muir Chapter
October 5, 2018
Marcia Willhite
Wisconsin Department of Natural Resources WT/3
PO Box 7921
Madison, WI 53707
Marcia.Willhite@wisconsin.gov
RE: Comments on the Wisconsin Department of Natural Resources Triennial Standards Review
Dear Ms Willhite,
The following comments are being submitted on behalf of the Sierra Club – John Muir Chapter. The
John Muir Chapter represents over 68,000 members and supporters living throughout the state. We
advocate for the fair and rational management of our common resources so that all Wisconsin residents
have access to the clean air, water and land they need for their health, safety and well-being. Wise
stewardship of these resources will also move our economy forward.
We appreciate the opportunity to comment on Wisconsin’s Surface Water Quality Triennial Standards
Review 2018-2020 – Prioritized Topic List. We believe there are three overarching realities that must be
taken into account in determining the Department's priorities for the next three years. Those are lack of
adequate staffing, the changes to the process for promulgating administrative rules, and the dramatic
increase in severe rain events.
First, the 2016 Legislative Audit Bureau report (16-6) indicated a declining trend in DNR staffing, and this
trend was reiterated in the 2018 audit update requested by Senator Cowles. We therefore remain
concerned that DNR lacks adequate staff to comply with the CWA, much less comprehensively review
and update or adopt necessary water quality protections in Wisconsin. Staff vacancy rates equate to
real-world impacts to public health and water quality due to both the inability to ensure that our
standards are sufficient and the inability to adequately enforce the standards we do have.
Next, the combination of 2017 Act 57, 2011 Act 21 and Attorney General Schimel’s opinion OAG-01-16
makes it extremely difficult to promulgate administrative rules in Wisconsin. Act 57 raises the possibility
that it will take an act of the legislature to promulgate a rule. Even if that hurdle is passed what used to
take a year and a half to two years now takes more than three. Given this, our conclusion is that if the
WDNR actually wants to be successful in accomplishing its priorities, it should focus on priorities that do
not require new rules. So for example, while we agree there is a need for Cyanobacterial Toxin and
Cell Density Water Quality Criteria and Human Health Criteria Revision/Development, we do not believe
they will be acted on in a sufficiently timely manner.

Remember to Support the Sierra Club through your workplace giving campaign!
The John Muir Chapter is proud to be a member of
100 % post-consumer waste recycled paper

Forest Stewardship Certified paper

Finally, in the last five years Wisconsin has seen a multitude of severe rain events that would be
considered 100 to 1000 year events. These storms have caused severe flooding that have resulted in
both loss of life and property; the total for the last major floods in south central and south west
Wisconsin is estimated to be a minimum of a quarter of a billion dollars. In addition, these rain events
are sending huge pulses of contaminates into Wisconsin’s waters. The disturbing photographs of
contamination flowing into waterways in North Carolina from flooded CAFO’s due to the rain from
Hurricane Florence should be a cautionary tale for us. Climate models consistently predict that we will
continue to see more of these kinds of storm events.
We believe the following items would be more realistic goals for the next three years.
First and foremost, the DNR should focus on enforcement and implementation of our current standards
and permits. As the 2016 and updates thereto have shown, the DNR is falling down on the job in terms
of enforcement. This not only harms human health and the environment but it also undermines the
public’s confidence in the Department. Within the realm of implementation the Department should
focus on making sure the implementation of the new NR 151 targeted performance standards for
Northeast Wisconsin are a success. We know there are other areas of the state that should have similar
protections but they will be harder to achieve if the DNR does not implement the new standards well.
Second, The DNR should conduct a review of current engineering and siting standards in light of the rain
events Wisconsin has experienced and put a hold on new CAFO permits or expansions until it is
completed. In a similar vein, we believe the Department’s time would be well spent accelerating the
review and updating of all Watershed Plans to make sure they take into account more frequent severe
storms and possible flooding that will result from those storms.
Finally, given 2017 Act 243 the Department should ensure that our uniform statewide standards can be
tailored to allow local government to address problems unique to their geography.
Thank you for your consideration.
Sincerely,

Bill Davis
Chapter Director
Sierra Club-John Muir Chapter

From:
Sent:
To:
Subject:
Attachments:

T J Dunn <tjdunn2@gmail.com>
Friday, September 07, 2018 6:26 PM
Willhite, Marcia T - DNR
from Dr. Dunn Re: Public input regarding DNR focus meeting Sept 21
IdeasAboutGameFishNumbers_TJDUNN2.docx

Hello Marcia,
Attached is a personal research paper I did that addresses what I sense is a major factor in some waterbodies'
decline in several fish species in northern Wisconsin... such as on the Minocqua and Lake Tomahawk chain.
I do hope you get a chance to read the paper that I have attached and would welcome comments and
criticisms. My main point is that we may have the food chain and stocking strategies upside down. What we
have been doing for many decades simply will not work in waters that, today, are contaminated with PPCPs and
nano-fibers and microscopic plastic beads and micro-carbon fragments. The additive effects of these many
pollutants consisting of pesticides, pharmaceuticals, herbicides (there are over 800 different chemical
herbicides permitted to be used in Wisconsin) and the pervasive energy from EM (electromagnetic) radiation
from various communication towers has been shown to impact aquatic organisms at different levels in the food
chain. The research has already been done but we have failed to acknowledge this fact!
I would like to speak at the 1 hour (!} public hearing to be held in Madison later this month. May I reserve a
fair amount of time?
I have sent to a dozen water resource organizations including the State and local Oneida-Vilas Counties DNR
offices this research paper attached hereto for your information. My hope is that you will be the first individual
to reply with comments or critiques.
Best wishes and thank you for your efforts on behalf of Mother Earth and her citizens. {Feel free to pass on this
article to anyone who might care to read it.)
T J Dunn, DVM
Rhinelander, WI
Naples, FL
715-499-5049
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5/7/17 Updated 7/20/2018
Prepared By T J Dunn, DVM
Rhinelander, WI

QUESTIONS REGARDING SUSTAINABILITY ISSUES FOR WALLEYE AND OTHER GAME FISH
IN VILAS AND ONEIDA COUNTY, WISCONSIN
(Definitions are below)

Since the 1960’s there has been a well-documented drop off in in the numbers of several species of game fish in many of
the Vilas and Oneida counties’ lakes. Some species of fish, such as ciscos, walleye, and some minnows are far less
numerous and/or are no longer present in water bodies that historically held large numbers of sustained populations.
Is it reasonable to conclude that we are applying previously successful but currently inefficient methods to promote
game fish sustainability in some Northwoods lakes? Is there a toxin that hampers the breeding processes of walleye in
some lakes? Due to environmental pollutants that were not present just 60 years ago do we need new and adaptive
thinking based on today’s reality of a changed dynamic in fresh water biota? Have we neglected the warning Rachael
Carson’s Silent Spring presented to us nearly 60 years ago?
Perhaps the answers to the poor sustainability of walleye and other aquatic species in many water bodies lay submerged
within the minute plankton nutrients (called producers) dwelling in aquatic environments. Producers are the foundation
upon which the health and reproductive success of larger organisms, such as walleye and other fish (called consumers)
absolutely depend. Do we need to place more emphasis on analysis, quantifying and stocking the producers at the
bottom of the food chain rather than focusing financial and human resources on stocking the predators at the top of the
food chain? Have we done an assessment of each water body’s food base before we stock the top predators into that
unique system? If not, perhaps we must.
According to the report, Economic Value of Lakes and Rivers in Oneida County, assembled by Dave Noel and Myles
Alexander, the economic impact on Oneida County of poor water quality would result in a major decrease in visitor days
to the extent of as much as 100 million dollars in lost revenue. Waterfront property assessment values and taxes from
that value decline would be a huge revenue impact on the area. View the full report here.
Quoting Darby Nelson regarding MI and MN lakes, he states, “I believe there is very little current analyses of the
zooplankton populations in these nearby lakes. How does one measure the biological health of a lake? EPA did it by
examining the health of the lakes’ plankton community, a key element in the aquatic food chain. You can link to where
this statement originated here.
________________________________________________

To better understand the current state of diminishing populations of walleye in some northern Wisconsin lakes and in an
effort to contribute to a nature-compatible resolution to the quandary, I am prompted to ask the following questions:
QUESTION 1.) If scant quantification and qualification of a lake’s zooplankton and phytoplankton have not been a vital
part of the sustainability equation, why would we be planting predators into a specific lake expecting to see optimal
growth in numbers and quality of the end product?
My comment: To ignore the foundational nutritional source for the stocked game fish is equivalent to planting
watermelons on a sandy beach and hoping there is a healthy end product to harvest.

QUESTION 2.) Would it not be more logical, economical, efficient, and rewarding if we understood what species of
aquatic life currently exist naturally and in greatest abundance in any particular lake prior to game fish stocking?
My comment: We should grow the watermelons where they grow the best… in fertile soil and not in the sand; we
should grow the game fish where they would grow the best… in lakes with optimal nourishing factors for the most
predominant game fish predators in that water body. By analyzing each lake or stream individually for the biota thriving
there we can then tailor the stocking of either more micronutrients (producers) or specific species of predators
(consumers) that would promote self-sustaining game fish numbers. Doing so would avoid expensive, frustrating,
bioconflicting influences that block the sustainability of the selected specie of game fish.
QUESTION 3.) Shouldn’t we stock fish only when we can predict with a high degree of accuracy a bountiful harvest from
planting selected fish species that will provide a good return on our investment? Assuming we have analyzed and
understand the unique producer species of plankton, insects, algae and bacteria in, for example, Lake Tomahawk, and
we have assayed the lake for a wide spectrum of chemical contaminant concentrations, we then can establish a Fertility
Factor specific for Lake Tomahawk. As a result of our analysis we understand the fertility factors of the “soil” and then
can pick the ideal seeds to sow (and they very well might not be watermelons!).
My comment: We already have a good method of collecting game fish eggs via fyke nets, careful handling of the female
fish and her eggs, hatchery rearing of fertilized eggs, etc. By possessing a full assessment of the food web for each lake
or stream we can select the ideal game fish to sow in each waterbody! Conversely, and no less important, we then
know what gamefish species are not likely to grow in specific water bodies. No more frustrating watermelon seeds
struggling to mature in unfit soil.
QUESTION 4.) If we established a “Fertility Factor” for Lake Tomahawk and it is discovered that the lake is not ideal for
planting walleye due to low probability of sustainability why not grow the game fish species that will yield the optimal
harvest for that beautiful fish garden?
My comment: Perhaps the ideal crop yield as calculated via the Lake Tomahawk “Fertility Factor” would be ciscoes,
fathead minnows, lake trout, brown trout, musky and small mouth bass. If harvests are satisfying, there will be many
happy fishermen; and there are hundreds of lakes whose factors are ideal for planting and growing walleye. Ultimately,
if I want to put a few walleyes in the freezer I will point my paddle to a lake optimized as a predominantly walleye
fishery.
QUESTION 5.) Shall we rethink the fish food pyramid structure
we have been following the past 150 years wherein we stock the
top level consumers, the predators, and we neglect the
dependence upon the producers needed for successful
maintenance of top-of-the-pyramid harvest?
My comment: Perhaps we should be “stocking” various lakes
with micronutrients, phytoplankton, zooplankton, algae, insect
larvae, small minnows FIRST! When these producer ingredients
are present in adequate densities only then will planting the topof-the-pyramid predators result in a bountiful and sustainable
harvest of game fish species!

THE SOIL: Good Soil = Optimal Harvest
THE WATER: Good Water = Bountiful Biota
No matter how organic, fertile, or inviting the soil is there will
never be a bountiful harvest from planting healthy seeds if the soil is
contaminated with harsh or toxic chemicals. It’s all connected… the

Terminology
An ecosystem refers to the animals, plants, and
microorganisms that live in one place, as well as the
environmental conditions that support them.

air, rain, ground runoff, septic system pollutants, and possibly even
electromagnetic radiation frequencies from radio and cell towers… all
can damage, pollute, or stifle optimal health and reproduction of
various plant, animal and microorganism species in nearby lakes.
Any one of the stressors listed below if present within a biome can
be hazardous; when multiple stressors are present the additive
impact can have an unexpected and far greater harmful impact where
none would have occurred if the stressors were acting alone.
The overriding fact we must embrace as stewards of the Earth is
this: Everything is connected to everything else. Modify something
here and something (possibly unknown) will happen over there.

An ecological threshold is the point at which there is an
abrupt change in an ecosystem quality, property, or
phenomenon, or where small changes in one or more external
conditions produce large and persistent responses in an
ecosystem.[8]
A biome is a large, naturally occurring community of plants
and animals occurring in a regional or global land area.
A food web is a group of predators and prey that interact in a
habitat or ecosystem. A stressor is a
factor that reduces the health or productivity of an ecosystem
(i.e., causes stress).

It is instructive to note that in the early 1900s the stressors impacting area lakes were few and very unlike what we are
experiencing today. With the onset of the industrial revolution combined with “modern” land, air, and water use
practices we have created biosphere hazards and stressors to the health of human and animal species globally!
Regarding some of the protocols and priorities for stocking fish in area lakes I believe it is an entirely new ball game
today compared to a generation ago. The environment has markedly changed… and we need to respond accordingly.
To become truly successful in establishing sustainability of quality game fish numbers our society must adapt our
attitudes to fit the new reality. The agencies we establish to keep our lakes stocked with quality game fish may need to
modify the long held (status quo) practice of continually replenishing the top level of the aquatic food pyramid. Perhaps
we need to focus on the Fertility Factors for each lake and then stock the lowest levels of the fish food pyramid
customized for that particular lake. Until we do that we will continue to be married to the past, the status quo, the early
19th century methods that were successful before all the stressors listed below were major players in the local and
global environment.
CURRENT STRESSORS ON GAME FISH SUSTAINABILITY
Several reasonable theories have been considered for explaining how and why certain fish species have not sustained
their heretofore bountiful presence in northern Wisconsin, Minnesota, and Michigan fresh water environments. Below
are several commonly mentioned theories or explanations of stressors responsible for specific game fish depletion in
affected local water bodies. Keep in mind that all, some, or none of these several negatively impacting stressors might
be affecting any specific water body.
1. TRICLOSAN: TCS … triclosan is a very small molecule that binds quickly to a number of biochemicals in living
cells of all kinds (plant and animal) and alters the function of the cell. It has been found in deep wells,
rainwater, human breast milk, numerous lakes and streams worldwide since its industrial use began in 1999. It
recently has been banned from all cosmetic products and hand sanitizers by the US government. Nevertheless,
industrial use as an herbicide, algaecide, paint preservative, antibiotic, plastics protectant, etc. continues to
pour this under-recognized biotoxin into the environment. Ultraviolet light from the sun converts some of the
triclosan into another known and banned toxin called Dioxin!
2. Spearing and removal of large reproducing female walleye
3. Electronic devices quickly putting fishermen in a position to target fish directly for efficient time spent per catch
4. Successful fishermen/women removing the bigger trophy fish for display or home consumption
5. The presence of invasive species of plants or aquatic life that adversely impact the “natural” ecosystem of the
waterbody. Eurasian milfoil, spiny water flea, Zebra mussels, Asian grass carp.

6. Lawn runoff of fertilizers and pesticides into the water body from lake property lawn management
7. Nearby electromagnetic radiation from cell towers having subtle but critical adverse impact on aquatic life
cycles. See REFERENCES below.
8. Acid rain lowering the aquifer’s pH and the resultant release of toxic aluminum into the water body.
9. Non-biodegradable, synthetic microbeads from cosmetic and other home care products and their impact on
survival of larval fish and insects
10. Adverse physical, biological and chemical impacts of power boating on aquatic resources.
11. Multitudes of personal products such as antibiotics, shampoos, medicinal and cleaning agents, hormones,
antiseptics and algaecides/pesticides such as Triclosan that seep into lakes and streams from household septic
systems. (Water contaminant identification research on 30 local waterbodies for 64 potentially toxic chemicals
was diligently carried out by the author. After 18 months of requesting data from the analytical lab I was
ultimately told the 30 vials of lake water samples “were misplaced.” Hmmm… very interesting.) Look at
PPCP data.
12. The impact on inland lakes due to climate changes, acid rain, and drought.
13. Increasing human habitation along shorelines and subsequent loss of native shoreline buffers.
14. Increasing numbers of fishermen and women.
15. Increasing salinity of area lakes. Elevated chloride concentrations in lakes can alter the composition and
function of phytoplankton, zooplankton, macroinvertebrate, and fish communities.
16. Ca+ ion concentration impacting local plankton populations. See Calcium data in References below.
16. Presence of phosphorus and chlorophyll in unfavorable concentrations
17. Hexavalent Chromium Ecotoxicology of Hexavalent Chromium in Freshwater Fish: A Critical Review
18. Something hardly anyone knows or talks about are the ultra-small nano carbon fragments that are being
spewed into the Earth’s air and water! 1Nano unit in length is equal to 1 billionth of a meter.

Everything is connected. Look at some of the intricate associations among the players in the maturation of a single
small mouth bass in a Wisconsin lake:

3D Visualization of the food
web of Little Rock Lake,
Wisconsin (181 nodes and
2375 links). The network
shows strong connectivity.
Average links per node (incoming & out-going) is 26.
CREDIT:
https://www.researchgate.n
et/publication/221000766_I
nteractive_3D_visualization
_of_highly_connected_ecol
ogical_networks_on_the_W
WW

SOME IDEAS FOR THE FUTURE
When studying the aquatic environments a single overriding constant must be held as most critical… and that constant is
the concept that everything is connected. In Quantum theory it is termed entanglement… an unexplainable
instantaneous reaction at a distance from an action. It isn’t a concept, actually, it is a law of Nature; it is how the real
world resonates. Do this somewhere in the environment and that will happen as a result. Evidence for the
connectedness of everything can be observed in any number of macro-physical to micro-chemical to subatomic
quantum interactions.
For example, when microbeads from household cleansers end up in septic systems these very tiny manmade spheres
eventually enter the aquifer where they mimic lakebed constituents. Insect larvae and other microorganisms and fish
fry mistakenly assimilate the beads for protective casings or as food and often die as a result. The larvae and fry won’t
survive… and the microbeads remain available as they drop back down to the lake bottom where they accumulate over
time. Consumption of the microbeads by tiny producers is equivalent to a dog consuming rocks, or a cow eating ball
bearings. Add microbeads (this) to the aquifer and you get (that) impaired insect and larval fish survival.
Another example of connectedness is the effect of DDT in the environment… add DDT to the environment (this here)
and Eagle eggs (that there) end up being too soft to protect the developing offspring and they die. Who would have
thought the insect pesticide and soft Eagle eggs would be connected?
The complicated entanglement of things aquatic was known and emphasized in the March 19th, 1900, issue of SCIENCE
magazine in the article by C. Dwight Marsh, The Plankton of Fresh Water Lakes. Have we forgotten, or worse, ignored
the teachings of these earlier naturalists? Or have we fallen into the status quo trap, the trap that binds us to protocols
that “have always worked well before” but sadly have lost relevance to the 21st century reality of ubiquitous
environmental biochemical pollutants?
Question: Has our mastery of chemistry overpowered our wisdom regarding the use of man-made chemicals?
In our nearsighted rush to reach economically pleasing goals to do this with irresponsible disregard for what will happen
to that have we cheated on paying attention to the natural laws of the game? If we continue on our misguided use of
man-made manipulations to do this the day is coming when we will face an inevitable and potentially disastrous that.
CONCLUSION:

If someone were to ask me, “So, what would you do to assist in improving the worthy goal of optimal game fish
sustainability in area lakes for all citizens, sportsmen and casual observers of Nature?”
I would answer by saying, “If I could I would:
1.) Be a part of a sporting community of men, women and youth that has an MT Philosophy… a Minimal Take
Philosophy where fishing for fun is the ultimate experience and fishing for food is an occasional special event.
(This MT Philosophy can work, much like the Catch, Photograph and Release philosophy replaced the antiquated
“Did you get your limit?” behavior of 50 years ago.)
2.) Begin every analysis of each waterbody of significance by assessment of the producers within the lake or
stream. Then the appropriate “top of the food web” game fish species (consumer) can be prioritized for
planting for maximum sustainability.
3.) Discover and study the most successful consumers at the top of the food web in each water body.
4.) Categorize the waterbody according to the most successful game fish. Therefore, each lake/stream would be
referred to or listed as a “northern pike lake” or “walleye lake”… even though other game fish may be present.
As a general reference identifier the waterbody would generate an expectation for the public regarding the
species most prevalent in the waterbody.
5.) Based upon a thorough lake inventory if a waterbody’s consumers are not thriving (too much algae, not enough
of the optimal producer species, hazardous contaminants, acid-base issues, invasive species, etc.) the biologists
can recommend ways we can modify the adverse parameters and push the waterbody toward a sustainable
resource for the most suitable type of desired game fish specie.” For example in a small lake with loads of
minnow species but stunted perch and a few skinny northern pike the biologists may be able to convert this
minnow factory into a “Crappie lake”. Another example might be the walleye admirers being able to fish for
their favorite target in a lake optimized for this game fish knowing that the quality and numbers of walleye are
optimal. Trips to Canada or elsewhere would be less desirable.
6.) Find a way to get sportsmen and their families to volunteer to assist the DNR and biologists to do assessments
or other labor related and time-consuming projects. Under the direction of a biologist, identifying small
minnows and other producers would be an interesting project for Boy and Girl Scout troops. Another idea that
would help biologists streamline their data gathering would be for the DNR to provide free or low cost tags to
whomever requests them for tagging a multitude of fish caught and released. Envision a family on Lake
Tomahawk in the summer catching all sorts of fish, each being tagged by the family members who have an inboat fishing contest to see who can tag the most inches fish. The DNR wins and the sportsmen win.
7.) Streamline DNR administration levels (hierarchy) such that the biologists’ expertise is fully utilized and
prioritized in decision-making regarding resolving biological impediments to sustainability of game fish in
northern Wisconsin water bodies. Regarding aquatic habitats shouldn’t administrative decisions be driven by
the science?”
8.) My own thoughts regarding the musky size limits follow:
a.)
Each lake has a particular minimum size limit a musky must be for the angler to keep the fish. The
reason for the size limits is to enhance the quality/size/numbers of musky in each individual water body.
We all agree the thrill of catch/measure/photograph/release of a 52 incher is a more notable experience
than that of a 32 incher… both are fun but a true trophy fish experience looms large in any angler’s
subconscious when hunting for the King of Fresh Water. Do we agree the minimum size limits are needed
so that every angler has a reasonable chance to catch a 50+ inch musky sometime in the angler’s career?
b.)
If you agree that the practice of MT (minimal take) of smaller muskies improves an angler’s chance of
someday capturing a 50+ incher, why permit ANY muskies to be retained?
c.)
I believe the day has arrived (finally…and hopefully not too late) when we anglers need to have a vote on
a musky “keeper” moratorium. Why not permit “the fish of a lifetime”, “the fish of 10,000 casts”, “The King
of freshwater fish” to thrive like it did back in the early 1900s by mandating a rule befitting (and respecting)
such a fish? Face it: The muskies deserve a break. The rule should be a catch-photograph- ID tag-release
policy regarding any caught musky.
d.)
Every musky fisherman I know wouldn’t think of keeping any musky unless perhaps it has been very
seriously injured. (Think barbless hooks only.) Furthermore, if a dandy 50+ incher is caught, measured,
photographed, ID tagged and released taxidermists today can create a replica if the angler wants a mount

made. Your photo of the catch/release would look great under that replica mount. In truth, isn’t a
Styrofoam sculpted and customized replica just as showable a trophy as the dead fish’s hide stretched and
lacquered over a sculpted Styrofoam body?
e.)
With this written article I would like to propose prior to the 2019 fishing season the Wisconsin DNR
provide anglers with the opportunity to vote YES or NO on the provision that…
In the state of Wisconsin any musky of any size must be returned to the water as soon as possible after the
catch/measure/ID tag, photograph is accomplished. The DNR biologists have the authority to permit
specific modifications to the no catch mandate when ambient conditions in any body of water would
benefit from such modifications.

_____________________________________________________________

REFERENCES… EXPLANATION OF TERMS… ADDITIONAL INFORMATION ABOUT SELECTED TOPICS

Definitions:
Aquatic… a plant or animal growing or living in or near water. Commonly used in reference to fresh water environments
rather than salt water or oceanic waters.
Marine… Refers to a salt water or oceanic habitat or organisms
Fresh water… Refers to water bodies or water samples that are not of salt water origin.
EM or EMF… electromagnetic energy or frequency… an energized field or expanse created by waves of invisible energy
of various wave lengths that can generate a measureable effect on a receiver or target material. The effect is generated
by agitating the receiver’s atoms and the effect can be beneficial such as radio waves creating sound via a radio receiver
or hazardous to living organisms and cells such as UV rays burning and blistering the skin of humans.
Stressors… any force that causes injury or physical agitation that has an overall ill effect on the individual or group. For
example cold water less than 50 degrees Fahrenheit can be a stressor for newly spawned walleye eggs and can lead to
resorption of the eggs in non-spawners or decrease larvae survivability of fertilized eggs.
Trophic level… The trophic level of an organism is the position it occupies in a food chain. The word trophic derives from
the Greek word referring to food or nourishment. A food chain represents a succession of organisms that eat another
organism and are, in turn, eaten themselves.
Biota… the animal and plant life of a particular region, habitat, or geological period.
Plankton… Small organisms that float or drift in great numbers in bodies of salt or fresh water. Plankton is a primary
food source for many animals, and consists of bacteria, protozoans, certain algae, cnidarians, tiny crustaceans such as
copepods, and many other organisms.
Zooplankton… tiny animal organisms that often are the main nutrient source of a food chain (also called a food web)
Phytoplankton… tiny plant organisms such as algae and often are a vital factor in the aquatic food chain
Producers… Producers inhabit the first trophic level in a food chain. It serves as a food source for consumers or for
higher trophic levels.
Consumers… An organism that generally obtains food by feeding on other organisms

Nest builders… are species of fish that build a nesting site on the lake bottom where eggs are deposited and fertilized by
the males. Walleye and perch are not nest builders.
Scatter spawners… fish that do not build nests but scatter eggs and spawn diffusely within the water column. Walleye
and perch are scatter spawners and this trait is one major difference between bass and bluegill reproduction activity.
(Could this critical behavior be a factor in understanding why bass and bluegill flourish in a water body where walleye
reproduction is poor?)
Water body inventory… an analysis and enumeration of key inhabitants, plant and animal, in a lake, stream or river.
Recruitment… the number of fish surviving to enter the fishery or to some life history stage such as settlement or
maturity
Sustainability… a sustainable fishery is one that is harvested at a sustainable rate, where the fish population does not
decline over a period of time.
EMF or EM refers to ElectroMagnetic Frequencies such as radio waves, x-rays, microwaves, cell phone data waves,
radar, microwave appliances, etc. It can also can be referred to as electromagnetic radiation.
View this interesting and important 4 minute video on living cells’ reaction to EMF (Electro Magnetic Frequencies)
EM (electromagnetic radiation)… http://www.saferemr.com/2014/03/dept-of-interior-attacks-fcc-regarding.html
a.) Impact on amphibians… http://www.avaate.org/IMG/pdf/TEC_Balmori._Amphibian.pdf
b.) Molecular effects of EM on human bodies… https://www.youtube.com/watch?v=ZCuyriGTTS8
Sperm motility and EM begin viewing at 45 min;
DNA damage at 56:45;
Any dose of non-ionizing radiation can be harmful at 1:31:04
Cumulative effects of several harmful stressors on biological systems: It’s never just 1 thing that results in problems…
Watch this video for more.

Calcium concentrations in area lakes: https://lter.limnology.wisc.edu/dataset/zooplankton-small-lakes-and-wetlandponds-wisconsin-north-temperate-lakes-lter-1996
__________________________________________________________________
TRICLOSAN: TCS (triclosan… a very small molecule that binds quickly to a number of biochemicals in living cells of all
kinds and that impacts the function of the cell.)
Using fathead minnows as a marker for aquatic toxicology, Schultz et al. recently reported decreased aggression and
predator-avoidance performance in the minnow (40). Consistent with this report, our study revealed a negative impact
on swimming performance in larval fathead minnows exposed to TCS, an effect attributable to perhaps a combination of
both cardiac and skeletal muscle impairments. In this regard, recent studies have found TCS in both raw and treated
drinking water, as well as in >60% of streams across 30 states (1, 4, 5), suggesting that ecosystems are also impacted by
exposure to this high-volume chemical.
Triclosan effects on fish in this article. Here’s a sample from this article: The investigators looked at the effects of
triclosan exposure on fathead minnows, a small fish commonly used as a model organism for studying the potential
impacts of aquatic pollutants. Those exposed to triclosan in the water for seven days had significantly reduced
swimming activity compared to controls during both normal swimming and swim tests designed to imitate fish being
threatened by a predator.

"We were surprised by the large degree to which muscle activity was impaired in very different organisms and in both
cardiac and skeletal muscle," said Bruce Hammock, a study co-author and professor in the UC Davis Department of
Entomology. "You can imagine in animals that depend so totally on muscle activity that even a 10-percent reduction in
ability can make a real difference in their survival.
_________________________________________________________________

Informative links:
Info on Cell tower placement and safety
EMF harm to biological entities even from energies much less than presumed safe exposure

Lack of broad spectrum chemical pollutant testing in Wisconsin inland lakes.
Excellent data relative to walleye spawning and growth can be found here.
North Temperate Lakes Research Data
Fresh Water Data
Excellent data relative to walleye spawning and growth can be found here.
Triclosan’s hormone effects on mammals
Triclosan effects on tadpoles from thyroid gland suppression
Triclosan effects on algae
Ecotoxicity and toxic quantitative harm to biota in lakes pages 9-10-11 of the datasheet
The impact of triclosan on the aquatic environment depends on its aquatic toxicity and potential bioaccumulation and degradation properties. Work done at the
Institute of Applied Environmental Research (ITM) in Sweden has shown that triclosan is bioavailable to fish in the aquatic environment downstream of municipal
treatment works, and it has been found in human breast milk. The possible harmful effects of wide-ranging use of antibacterial substances like triclosan are not
known well enough. Several studies have demonstrated the ability of bacterial strains to evolve resistance to triclosan and other antibiotics. Moreover,
ecotoxicological studies demonstrate that triclosan is very toxic to aquatic organisms and has high potential for bioaccumulation.

Fish LC50 (96 h): 0.26 mg/l Fish LC50 (96 h): zebra Fish LC50: 0.5 mg/l Daphnia EC50 (48 h): 0.4 mg/l OECD 202 Daphnia magna L(E)C50 48 h): 0.39 mg/l
Algae EC50 (72 h): 0.2 mg/l 72h OECD 201 Algae L(E)C50 (72 h): Scenedesmus sub.0.0014 mg/l; Anabena flos-acuae 0.000966 mg/l C. dubia (crustacean) L(E)C50 (48
h): 0.13 mg/l
Test results from studies with fresh water algae reported to the US EPA for the notification of triclosan (US EPA report NTIS/OTS0573798), demonstrate L(E)C50
values of 0.966 ug/l and 4.46 ug/l..
Toxicity to bacteria: 20 mg/l (3h) OECD 209
The US EPA studies are performed according to standard methods of EPA and ASTM, except that the algae growth are not measured each day during the exposure
period of 4 days, but only at the start and the end. The EC50 value is calculated from the cell density after 96 hours growth.

_______________________________________

This compilation may be shared without permission. Facts, not suppositions or anecdotal observations, should
be recognized and used as tools with which to nurture an environment that complements natural laws and
processes.
T J Dunn, DVM
May 2017

From:
Sent:
To:
Cc:
Subject:
Attachments:

Falon French <ffrench@wisconsinrivers.org>
Friday, October 05, 2018 3:07 PM
Willhite, Marcia T - DNR
Allison Werner
Triennial Standards Review Public Comments
River Alliance_Triennial Standards Review Comments.pdf

Dear Ms. Willhite,
Thank you for the opportunity for public comment, as well as the time and consideration given to prioritizing the
challenges to surface water around the state. Official written comments from the River Alliance of Wisconsin are
attached.
Best,
Falon
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Wisconsin Department of Natural Resources
C/O Marcia Willhite
101 S. Webster St.
Madison, WI 53707
October 2, 2018

Dear Ms. Willhite:
Thank you for the opportunity to provide public comment on the Triennial Standards Review. These comments are
submitted on behalf of the River Alliance of Wisconsin, and our 2,000 members statewide.
We believe that the DNR staff priorities reflect the needs of Wisconsin’s rivers, streams, and lakes. In particular, we
appreciate the focus on:














Antidegradation Policy and Implementation Revision. We would like to emphasize that this policy is
critical to keeping our high-quality waters accessible for fishing, tourism, and recreation, and encourage DNR
staff to maintain strong standards when reevaluating “significant” lowering of water quality.
Designated Uses Structure/Process Revision. We agree that updating the designated uses categories has
the potential to be far more useful in establishing management goals, and look forward to working with DNR
staff on this revision as it progresses toward rulemaking.
Phosphorus Site Specific Criteria (SSC) Guidance and Rules. Particularly because of our recent
experience with the Wisconsin River TMDL, we recognize that SSC is based in sound science and has the
potential to ensure that water quality criteria are achievable and equitable. We continue to support the
adoption of the DNR’s Phosphorus Site Specific Criteria Guidance and Rules.
Phosphorus Assimilative Capacity Modeling. We support efforts to accurately model the Great Lakes
assimilative capacity for phosphorus. This data will be necessary to future management efforts.
Cyanobacterial Toxin and Cell Density Water Quality Criteria. Blue-green algae is a growing problem in
many parts of the state, and one that impacts our tourism and recreation industries as well as human health.
We will support the adoption of the US EPA’s cyanotoxin human health criteria/recreational advisory levels
when finalized, and look forward to the visual assessment guidelines that will be used to issue swimming
advisories going forward.
Human Health Criteria Revision/Development. We support the DNR staff’s efforts to update the
human health criteria for swimming and consuming locally caught fish, and we commend the staff for
adopting human health criteria standards for the 14 substances which are not currently included. Based on
comments during the public hearing, we would also encourage DNR staff to continue to use the EPA’s
guidance rather than looking to the Great Lakes guidance.
Outstanding/Exceptional Resource Waters Process Revision. We support updating the
Outstanding/Exceptional Resource Waters process – with the caveat that the new process should continue to
be based in sound science rather than political preference.

We recognize that the Department will be engaging with the US EPA over the coming years to develop recommended
revisions to some of the criteria, and we look forward to discussing those criteria in the future. While we understand that
the agency lacks sufficient staff resources to tackle all emerging issues, we do feel that there is sufficient data to begin
focusing on developing nitrate/nitrogen criteria. We ask that the DNR prioritize this effort.
We are also concerned by the DNR response regarding mining impacts. Many of the heavy metals and contaminants that
could impact surface water quality have existing water quality standards. The staff should work collaboratively to ensure
that these standards – which are designed to protect aquatic life, human health, and recreational value – are being met at
all mining facilities in the state. We ask that the DNR staff prioritize implementation and enforcement of these surface
water quality standards.
Thank you again for the time and consideration you have expended in developing these priorities. We recognize the
limitations imposed by the current Department budget and staff losses, and support the DNR as they work toward these
common goals.
Sincerely,

Falon French
Clear Water Program Director
River Alliance of Wisconsin

From:
Sent:
To:
Subject:

Rev. Chili Mac Fries <revchilimacfries@gmail.com>
Wednesday, August 29, 2018 8:48 AM
Willhite, Marcia T - DNR
Final TSR Report

Hello Maria Wilhite:
Hope all is swell.
I'm writing in regard to the draft final TSR report from August 28 to October 5, 2018.
The DNR, née the state of Wisconsin, needs to place protection of our water resources at
the top of its agenda. One important way to protect our watersheds is wetland
protection.
Wetlands are important because:


They absorb snowmelt and rain in the spring, recharging groundwater.



They slowly release water into streams and rivers, maintaining base flows and the cool waters that
trout and other fish depend on.



They allow sediments to settle to the wetland floor by slowing the flow of water, improving water
quality.



They support plants that stabilize soils and protect shorelines from erosion.
If we didn't have wetlands then our landscape would be effected:



Snowmelt and rainfall would flow more quickly into streams and rivers, taking sediment with them and
causing erosion and channel down-cutting.



Less wetland absorption would create larger flash floods.



Less water would be available to streams and rivers later in the season, meaning lower river flows
and warmer water.



Less water would filter through the soil into groundwater, meaning recharge would go down.
Please do the utmost to protect our watersheds.
Thank you for your consideration.
Sincerely,
Christopher D Fries
N459 Radtke Road
Stone Lake, WI 54876-9423
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From:
Sent:
To:
Subject:

Woodin, Maggie <Maggie.Woodin@mail.house.gov>
Thursday, October 04, 2018 3:04 PM
Willhite, Marcia T - DNR
Triennial Review comments

Good afternoon Ms. Willhite,
Please see below for comments from Congressman Mike Gallagher for the WDNR’s triennial standards review. If you
have any questions or concerns please do not hesitate to reach out. I appreciate your attention to this matter and look
forward to future updates on the review.

Comment submission for Wisconsin Department of Natural Resources’ Triennial Standards Review:
As the Wisconsin Department of Natural Resources (WDNR) considers how best to utilize its resources during
its triennial standards review, I urge the WDNR to consider water contamination from per- and polyfluoroalkyl
substances (PFAS) a high priority. The health of Wisconsin’s waters is integral to Wisconsin’s citizens, tourism,
and economy, and this review ensures that appropriate and relevant guidelines are set to protect this important
natural resource.
Levels of PFAS have been detected in the groundwater and private wells in and near Marinette, WI, and there
are growing concerns regarding the spread of these contaminants into the Bay of Green Bay. According to the
Agency for Toxic Substances and Disease Registry (ATSDR), exposure to PFAS chemicals may result in
serious medical conditions, including high cholesterol, thyroid disorders, and cancer. While I am pleased the
Environmental Protection Agency (EPA) announced it would be working in coordination with states, tribes, and
local communities to address these concerns and determine best solutions to address PFAS contamination, I
believe the WDNR must also focus its available resources on understanding PFAS’ effects on Wisconsin’s
waters and its citizens.
The WDNR is most familiar with Wisconsin’s natural resources and is equipped to establish state regulations
that are best for Wisconsin and its residents. As the agency reviews Wisconsin’s water quality standards in its
triennial standards review, I urge the agency to address the presence of PFAS in Wisconsin’s waters and their
effects on our waters and Wisconsin residents.
S/F,
Mike Gallagher
Member of Congress

Thank you,
Maggie Woodin
Legislative Assistant
Congressman Mike Gallagher (WI‐08)
1007 Longworth House Office Building
202‐225‐5665
'ĂůůĂŐŚĞƌ͘,ŽƵƐĞ͘'Žǀ
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From: Guth, Dan <dguth@geiconsultants.com>
Sent: Friday, October 5, 2018 7:52 AM
To: Willhite, Marcia T ‐ DNR <Marcia.Willhite@wisconsin.gov>
Cc: Gensemer, Bob <bgensemer@geiconsultants.com>; Carrie Claytor
<carrie.claytor@copperalliance.us>
Subject: Comments for the 2018‐2020 Triennial Review
Good morning Ms. Willhite,
On behalf of the Copper Development Association (CDA), GEI Consultants would like to offer our
assistance with additional scientific research to resolve any uncertainty regarding the feasibility of the
copper BLM in Wisconsin.
It is our understanding that a copper criteria revision was considered for the 2018‐2020 Triennial
Review, but the WDNR determined that there are existing barriers that preclude a revision to the
existing copper criteria. The Wisconsin draft Triennial Standard Review priorities report described how
the WDNR has been working with the State Lab’s Environmental Toxicology Section to determine the
appropriate copper criteria for the regions of Wisconsin, but has reservations about the extensive data
requirements associated with the biotic ligand model (BLM).
It is true the BLM requires collecting additional parameters than the hardness‐based approach, but the
additional parameters provide a better estimate of copper bioavailability and therefore, generate more
protective water quality criteria. There is also the potential for cost savings in the reduced need for
TMDL development if water can be delisted for copper and the BLM is less expensive than laboratory
water‐effects ratio toxicity testing. Finally: There are several ways to simplify the data input needs of the
BLM, either by the use of ecoregional estimates of BLM input parameters or using simplified versions of
the model that estimate some of these input parameters. We can share our experiences with the use of
these simplification steps, which can greatly reduce the amount of data critically needed for BLM criteria
calculations.
I have attached a framework for implementing the BLM. This document provides suggested framework
for BLM implementation and overall guidance to the decision‐making process.
We are here to assist WDNR in determining the appropriateness of the BLM for deriving copper water
quality criteria in Wisconsin.
Kind regards,
Dan Guth

Dan Guth
Ecotoxicologist
GEI Consultants, Inc.
4601 DTC Boulevard, Suite 900 | Denver, CO 80237
T: 303.264.1011 | M: 303.204.9529
www.geiconsultants.com | vCard | map | LinkedIn | Twitter | Facebook
Please consider the environment before printing this e‐mail.
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Framework for Derivation of Water Quality Criteria Using the
Biotic Ligand Model: Copper as a Case Study
John C Gondek,*y Robert W Gensemer,z Carrie A Claytor,§ Steven P Canton,k and Joseph W Gorsuch#
yGEI Consultants, Glastonbury, Connecticut, USA
zGEI Consultants, Fort Collins, Colorado, USA
§Copper Development Association, Denver, Colorado, USA
kGEI Consultants, Denver, Colorado, USA
#Gorsuch Environmental Management Services, Webster, New York, USA

ABSTRACT
Acceptance of the biotic ligand model (BLM) to derive aquatic life criteria, for metals in general and copper (Cu) in particular,
is growing among regulatory agencies worldwide. Thus, it is important to ensure that water quality data are used appropriately
and consistently in deriving such criteria. Here we present a suggested BLM implementation framework (hereafter referred to
as “the Framework”) to help guide the decision-making process when designing sampling and analysis programs for use of the
BLM to derive water quality criteria applied on a site-specific basis. Such a framework will help inform stakeholders on the
requirements needed to derive BLM-based criteria, and thus ensure that the appropriate types and amount of data are being
collected and interpreted. The Framework was developed for calculating BLM-based criteria when data are available from
multiple sampling locations on a stream. The Framework aspires to promote consistency when applying the BLM across data
sets of disparate water quality, data quantity, and spatial and temporal representativeness and is meant to be flexible to
maximize applicability over a wide range of scenarios. Therefore, the Framework allows for a certain level of interpretation and
C 2018 SETAC
adjustment to address the issues unique to each data set. Integr Environ Assess Manag 2018;00:000–000. 
Keywords: Copper
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INTRODUCTION
Recent years have seen a significant growth in the
regulatory application of the biotic ligand model (BLM) to
derive copper (Cu) criteria for fresh waters in the United
States (Gensemer et al. 2016). The BLM is an integral
component of the latest nationally recommended aquatic life
criteria for Cu in freshwaters (USEPA 2007a). Many states have
incorporated allowances for use of the BLM in their
regulations, and several others are considering doing so as
part of their triennial reviews of water quality criteria. Given
this trajectory, it is important to ensure water quality data are
being treated appropriately and consistently when the BLM is
used to derive water quality criteria. The guidance documents currently available (Windward 2017; USEPA 2007b;
USEPA 2007c) are geared more toward how these methods
were developed, leaving little direction for how best to
actually use these tools in regulatory practice.
The BLM can be used as the basis of statewide water
quality standards or to derive site-specific criteria (where the
BLM has been listed as an acceptable option in the state’s
* Address correspondence to jgondek@geiconsultants.com
Published 1 June 2018 on wileyonlinelibrary.com/journal/ieam.
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water quality regulations for deriving site-specific criteria).
Regardless of the approach, suggested steps for how to
derive and apply water quality criteria with the BLM are
provided in this implementation framework (hereafter
referred to as “the Framework”). This paper focuses on Cu
as a case study because it is the only metal for which the BLM
has been incorporated into the nationally recommended
aquatic life criteria in the United States. However, the
Framework can also be applied to other metals for which
BLMs have been developed (e.g., McGeer et al. 2000; Di
Toro et al. 2001; Heijerick et al. 2002; DeForest et al. 2017).
The Framework was developed, in part, to document how
the BLM is already being used to derive freshwater Cu criteria
(e.g., site-specific criteria in Colorado [COWQCC 2016]) and
to add practical context to the interpretation of the BLM
results for users of the model seeking to apply it to water
quality criteria calculation (e.g., for the purpose of modifying
an existing National Pollutant Discharge Elimination System
[NPDES] permit or for use in making waterbody impairment
assessments). Several states have developed implementation guidance for the Cu BLM (e.g., Idaho [IDEQ 2017], Iowa
[IDNR 2017]). While our Framework can be used as a
supplemental resource, we recommend that stakeholders
interested in the BLM first consult with their state water
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quality coordinators on the acceptable and appropriate
methods for deriving BLM-based criteria in their state.
One notable difference between the various states’
implementation of the Cu BLM is the use of the fixedmonitoring benchmark (FMB) method (HydroQual 2008;
Ryan et al. 2018). The FMB is a probabilistic method that can
be used to compare paired instream dissolved Cu concentrations to BLM-generated instantaneous water quality
criteria (IWQC), to predict a single Cu concentration that
would not exceed the IWQC more than the allowable
criterion excursion frequency (i.e., on average, once in 3 years
[USEPA 1985, 1991]). The FMB is not a water quality criterion
(Ryan et al. 2018), but rather a tool that can be applied to
reconcile the multiple IWQCs generated by the BLM over
time to generate a single regulatory value for a site. To our
knowledge, the FMB has not been approved by the US
Environmental Protection agency (USEPA) on a national level;
however, 2 states (e.g., Colorado [COWQCC 2016], Iowa
[IDNR 2017]) already allow the application of the FMB as the
basis of site-specific water quality criteria. Because this
method is already in use, we believe it is appropriate and
relevant to cover within the Framework.
The FMB is 1 potential option that stakeholders and
regulators should consider as part of their toolbox for
implementing the BLM. The equations to derive acute and
chronic FMBs are available within the case study by Ryan et al.
(2018) and will also be integrated into a future version(s) of the
publicly available BLM software (Windward 2017).
The tools described here, the BLM and FMB, provide
different, but important, information that are useful for
consideration when deriving protective criteria. And while
the FMB is considered here in the context of the BLM, it is a
probabilistic method for interpreting criteria derived on the
basis of time-variable water quality data, a concept that is
independent of the BLM (Ryan et al. 2018). The BLM provides
insight into how time-variable bioavailability may be incorporated into the derivation of IWQC, and the FMB provides
insight into how IWQC and measured Cu concentrations can
be integrated to derive fixed Cu thresholds that directly
incorporate the allowable exceedance frequency (USEPA
1985, 1991). This Framework seeks to provide insight into the
data that need to be collected and decisions that need to be
considered by stakeholders and regulators to ultimately
apply these methods and their resulting values as water
quality criteria for a site.
The topics discussed herein reflect our experiences in
developing and proposing BLM-based criteria in collaboration with stakeholders and regulators. On the basis of these
experiences and how we have seen these methods employed
elsewhere, this paper offers suggestions related to best
practices for collecting adequate data for the BLM and how to
interpret the results of the BLM to derive accurate and
protective criteria.

DATA QUALITY AND QUANTITY
Deriving protective BLM-based criteria requires that the
data collected are both consistent with requirements for
Integr Environ Assess Manag 2018:1–14

running the BLM (Windward 2017) and adequately characterize the temporal and spatial variability expected in the
water body. The following data quality and quantity issues
should be considered when developing sampling plans.
Analytical requirements: general
The BLM calculates criteria that are protective of aquatic
life by taking into account the influences of several water
quality parameters on Cu bioavailability, and thus, potential
toxicity. These water quality parameters include
temperature, pH, dissolved organic carbon (DOC), humic
acid, calcium (Ca), magnesium (Mg), sodium (Na), potassium
(K), sulfate (SO4), chloride (Cl), alkalinity, and sulfide (Di Toro
et al. 2001; Santore et al. 2001). Default input values for
humic acid and sulfide are provided by the freshwater Cu
BLM guidance document (Windward 2017), but measured
values are required for the other parameters. For the
geochemical ions, the dissolved fraction (i.e., passing
through a 0.45-m filter), rather than total, should be analyzed.
Temperature and pH should be field measured, and the
remaining parameters should be analyzed with a method
consistent with US 40 CFR Part 136 or other acceptable
standards (USEPA 2007b).
In general, the analyses selected should be sensitive
enough to minimize the number of censored (i.e., “nondetects”) data. This is especially true for DOC, for which
detected concentrations are essential for modeling Cu
bioavailability. There may be instances where laboratory
reporting limits (e.g., 2 mg/L) are greater than typical
environmental concentrations, resulting in a large portion of
the DOC data being censored, limiting their usefulness
(McConaghie and Matzke 2016). Therefore, prior to
commencing sampling, it should be confirmed that the
analytical methods used are sensitive enough to capture
typical environmental concentrations of the individual BLM
parameters or, if the typical concentrations are unknown,
that the detection limits are sufficiently low. Shown in
Table 1 are examples of BLM parameter method detection
limits that we have recommended to stakeholders in order
to minimize nondetects. More sensitive method detection
limits may be needed depending on the water being
analyzed.
Though not directly necessary to run the BLM or estimate
FMBs, it may also be helpful to collect samples or collate
available data for hardness, conductivity, total Cu, and total
organic carbon (TOC) to help estimate missing values, as
discussed later.
Analytical requirements: Cu
The FMB (HydroQual 2008; Ryan et al. 2018) accounts for
the variability of paired Cu and BLM-based IWQC values to
predict a Cu concentration threshold that would not exceed
IWQC more than the excursion frequency, on average, if
current Cu concentrations and temporal variability are
maintained. Thus, to calculate an FMB, adequate comeasured dissolved Cu data are required, in addition to data for
the other BLM input parameters.

wileyonlinelibrary.com/journal/ieam
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Table 1. Example target method detection limits for minimizing
nondetects in data sets for deriving freshwater Cu biotic ligand
model-based criteriaa
Parameter

Recommended method detection limit

Temperature (˚C)

Field measured

pH

Field measured

Dissolved Cu (mg/L)

1

DOC (mg/L)

0.5

Ca (mg/L)

0.5

Mg (mg/L)

0.5

Na (mg/L)

0.5

K (mg/L)

0.5

SO4 (mg/L)

0.5

Cl (mg/L)

0.5

Alkalinity (mg/L)

10

a

For geochemical ions, the dissolved fraction should be analyzed.

The FMB requires that a minimum of 20% of the Cu data be
above the detection limit. We recommend that a detection
limit of no greater than 1 mg Cu/L should be used when
analyzing for dissolved Cu, to minimize the number of
nondetect Cu values. Although some waters of the United
States have lower ambient Cu concentrations (i.e., in which a
lower detection limit would be required), we have found 1 mg
Cu/L to be a reasonably practical (and conservative) limit that
can be achieved by many commercial laboratories and is
adequate for a wide range of waters.
It is important to note that the BLM estimates nondetects
based on the “analytical detection limit” and not the
“reporting limit” (HydroQual 2008). In our experience, while
some laboratories are unable to achieve a reporting limit of
1 mg/L for dissolved Cu, they can meet a method detection
limit of 1 mg/L for dissolved Cu, which would be acceptable. It
is important to confirm with the laboratory whether nondetects are being identified on the basis of the reporting limit
or the method detection limit. Use of Cu concentrations
below the reporting limit but above the method detection
limit should be clearly stated in the site-specific criteria
development process.
Sampling design: space and time
Prior to conducting sampling, the spatial extent of the
“site” should be defined. How sites are defined largely
depends on state and/or regional regulations. For this study,
a “location” refers to a single monitoring station, whereas
“site” refers to the regulated spatial extent over which the
criteria apply, and thus, could be large or small depending on
the regulations. A site may be as simple as a single location
downstream of a permitted discharge. Other times, a site
may be defined as a regulated stream reach spanning many
miles, requiring multiple sampling locations to characterize.
Integr Environ Assess Manag 2018:1–14
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In these instances, the applicable criteria may be based upon
the aggregate data set (e.g., such as using the average
hardness for hardness-based criteria) or the lowest criteria
generated for any sampling location applied to the whole
reach, or the analysis may support applying several sitespecific criteria to subsegments of that reach. Stakeholders
are therefore first directed to check with state water quality
coordinators and permit writers for how sites could be
defined. How the site is defined determines the number of
sampling locations that would be needed to confidently
characterize how water quality varies over space. Because
differences in water quality can be observed over many time
scales (e.g., both annually and interannually), sampling
should be collected over a long enough period to capture
the full range of typically expected temporal variability.
Some sites that span many miles may include 1 or more
NPDES-permitted discharges. Given the potential for these
discharges to affect instream water quality, data may need to
be collected both upstream and downstream of all discharges in order to characterize the receiving waters and any
effects these discharges may have on water quality and,
hence, Cu bioavailability. Similarly, samples also may need to
bracket any natural dividing features such as inchannel lakes,
reservoirs, or tributaries to fully capture the spatial variability
of water quality conditions. If geochemical conditions are
markedly different above and below these features, considerably different criteria may be calculated. It may also be
desirable to collect additional samples further upstream and
downstream of discharges and/or natural dividing features to
resolve the spatial extent of the data set against that of the
regulatory segment of interest.
For the BLM to accurately predict Cu concentrations
protective of aquatic life, the underlying data set must
properly characterize the chemical characteristics of the
waterbody of interest. BLM-based criteria can be based on
historical data, newly collected samples, or both. Although
only 9 samples are required to calculate an FMB (HydroQual
2009), and that may be adequate if water chemistry is fairly
stable over time, it is likely that additional samples collected
on a routine basis (e.g., monthly) would be needed to capture
the range of interseasonal and interannual variability. For this
reason, we suggest that at least 24 monthly samples be
collected over 2 years at each sampling location, representing multiple seasons and flow conditions. This recommendation is consistent with BLM guidance developed by several
states as well (e.g., IDEQ 2017; IDNR 2017). For application
to stormwater source-based monitoring, modifications may
be needed to the sampling scheme, based on the requirements of the permit. For geographic regions that may
experience extreme or longer-term climatic variability, more
than 2 years of data may be needed.
Because the FMB is a probabilistic method that uses an
extrapolation to an extreme percentile (i.e., 99.86th), a
greater number of samples (comprised of paired dissolved
Cu and BLM parameters measurements) is preferable,
assuming their collection was temporally balanced, as it
would result in a greater confidence of the prediction made at
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the extreme ends of the distribution. To ensure that a
balanced representation of variability is captured at each
sampling location, some level of a priori knowledge of water
quality and system dynamics is recommended. This is
because there may be times of the year in which Cu may
be more bioavailable than others (e.g., low pH and DOC) and
calculated criteria concentrations would be lowest. Capturing
these “critical condition” times of the year is needed to
support derivation of criteria that are adequately protective.
If a consecutive, monthly sampling plan is pursued, then
capturing this time period in the sampling period should not
be an issue. The data set, however, should be balanced such
that this critical condition is not overrepresented; that is,
sampling frequency should not be increased during the most
sensitive times of year. For example, if spring is the most
sensitive time of the year, there should be an approximately
equal number of samples collected during this season as
compared to the rest in order to minimize bias.
Even with sampling over 24 months, the sampling period
may not be “typical” of conditions expected in the water body.
In determining whether a set of samples are “typical,”
available historical flow data could be reviewed to assess
whether the sampling period is representative of conditions
associated with the critical condition. Historical flow data (e.g.,
7Q10; USEPA 1991) can also be used to assess the overall
representativeness of the data captured in the sampling
period relative to the longer-term hydrograph. That is, flow
data can be used to help inform the sampling design for
determining study initiation or termination so that the resulting
data set is a balanced representation of the expected longterm flow conditions. There may not be strong flow or BLM
parameter relationships for all systems, at all times. For
example, in effluent-dominated systems found in arid regions
of the western United States, neither pH nor DOC concentrations correlated with flow (Santore et al. 2008). Because the
relation between flow and pH or DOC are likely to differ across
regions, such an evaluation would be useful for determining
whether or not the criteria derived from the data collected are
expected to be adequately protective over the range of
expected water quality and flow conditions.
In an example for a regulatory segment on the South Platte
River in Denver, Colorado, United States, shown in Figure 1,
daily average discharge for the BLM sampling period was
compared to the 18-year historical flow data (data available
upon request). The range of flows measured on the dates
sampled for BLM parameters fell within the long-term
extreme highs (i.e., 95th percentile), extreme lows (i.e., 5th
percentile), and values closer to the central tendency (i.e.,
median, 25th percentile, and 75th percentile). On the basis of
this analysis, it was our conclusion that the BLM data
adequately represented the range of hydrologic conditions
and were appropriate for use in deriving site-specific Cu
criteria for this stream segment (COWQCC 2016).
Tributaries. Current water quality criteria for many sites apply
to both the mainstem of the water body and all the adjoining
tributaries. If BLM-based criteria for a site are being pursued,
Integr Environ Assess Manag 2018:1–14

the need to characterize the tributaries in addition to the
mainstem should also be considered, particularly if it is
expected that geochemical conditions differ between the
mainstem and tributary. If data are only available on the
mainstem, then the proposed criteria should only apply to the
mainstem as well, as separate data would be required to
characterize whether or not water quality characteristics are
similar in the tributaries.

DATA HANDLING
Once the water quality data are compiled, steps can then
be taken to generate a data set that is both usable for running
the BLM and best characterizes water quality conditions at a
particular site, whether comprised of a single location or
multiple sampling locations. The following issues are
important to consider in compiling the data set to meet
these objectives.
Essential BLM parameters
Copper bioavailability is most strongly affected by a small
number of the required 10 parameters, namely pH and DOC
(HydroQual 2008; McConaghie and Matzke 2016). Therefore,
only samples in which these major drivers of the BLM are
measured (or can confidently be estimated, e.g., McConaghie and Matzke [2016]) should be retained for analysis. It
should be noted that other parameters may have greater
effect on the resulting criteria at different sites, if pH and DOC
are relatively constant; thus, additional parameters may also
be essential to measure. If dissolved Cu data are available
and FMB-based criteria are being considered, paired
dissolved Cu data are also essential.
Sample size differences
If the site was defined such that data are collected from
multiple sampling locations, there may be a difference in the
number of samples available among those locations. Similar
sample sizes are helpful in making more direct comparisons
of BLM results between locations; however, equal sample
sizes may not always be possible. For the simplest
implementation of the BLM (a site-specific standard based
on data from a single location), many of the data handling
issues that arise from reconciling data from multiple sampling
locations would not apply.
The FMB, in particular, appears to greatly benefit from
larger sample sizes comprised of balanced and representative data (i.e., there is more confidence in FMBs generated
from large data sets than small) because of the probability
statistics that form the basis for how FMBs are derived. There
may be the cases when a more comprehensive sampling plan
is undertaken to supplement a historical data set or when
data are collected by multiple parties along a site. Thus, we
believe the default condition should be to include all
appropriate data, unless there is a compelling reason not
to, such as the need to exclude data without measured key
parameters of pH, DOC, and Cu (if considering the FMB). The
important issues to consider when determining which data to
include in the criteria derivation process are discussed below.
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Figure 1. Comparison of flows measured by the US Geological Survey at a gauge station (#06710247) located on the South Platte River, Colorado, on the dates
sampled for the BLM, against those measured over the last 18 years. Percentiles calculated for each calendar day from flows measured over the 18-year period of
record.

Do the sampling dates overlap between locations? If the
locations were sampled over the same period, then all data
from all locations should be considered. This is assuming a
balanced and representative data set that does not overrepresent critical conditions or overrepresent conditions with
higher DOC or pH, where IWQC are expected to be greatest.
Retaining data from multiple locations would characterize the
variability in water quality conditions over a greater spatial
extent for that same period.
There may also be instances in which there are large
differences in the date ranges of available data between
locations. If the time periods overlap (e.g., continuous
sampling at historical locations in addition to new sampling
at other locations) and the data fully capture 2 years of
temporal variability at each location, then it is recommended
that all data be retained for further evaluation. For example, a
discharger may have been monitoring water quality at a
single location downstream of their outfall for 5 years, but in
order to characterize water quality further downstream to
support site-specific criteria development, additional locations were later added and sampled for 2 years. If sampling
continued at the original location during the 2-year period
evaluated for the new locations, then all available data from
the original location should be retained for the criteria
derivation as well. That is, all 7 years of data from the original
location could be included, not just the 2 years of data that
temporally overlapped with the new locations.
If there is a large gap(s) between when historical sampling
took place and when new sampling commenced, an
evaluation of whether or not water quality (or hydrological)
Integr Environ Assess Manag 2018:1–14

conditions changed over this period should be conducted.
For example, a change in water treatment processes in
discharges to a stream between the new and old sampling
may lead to differences in bioavailability in the receiving
water between the 2 data sets. If there are differences, then
only the more recent data should be retained; otherwise,
both the historical and new data can be included. This is to
ensure that the resulting criteria generated from this data set
would be protective for current water quality conditions.
Was the sampling performed regularly, or were the data
collected sporadically? For the purposes of deriving BLMbased criteria, single data points are less informative. There
may be cases in which data were only collected sporadically,
or single samples are available that pre-date a sampling effort
explicitly geared toward collecting BLM parameter data.
These isolated data should not be included with the more
recent data, even if all the BLM parameters were measured,
because there is no way of knowing whether or not they
reflect the range of temporal variability in water quality
conditions over the “snapshot-in-time” in which they were
collected.
Are there apparent differences in data quality between
sampling locations, dates, or entities? When reviewing data
from individual locations over time, between locations, or
collected from different parties, the methods used to analyze
samples should be compared. If there are apparent differences in those methods, caution should be taken when
retaining these data for a final data set. For data sets that span
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a large range of dates, the methods used to analyze samples
(particularly detection limits for dissolved Cu) may have
changed. Any change(s) in methods should be noted, and the
results should be reviewed to see if there are temporal
differences in IWQC that coincide with the change(s) in
methods.
Are there apparent differences in water quality between
sampling locations? If a site covers a large reach of stream,
differences in water quality between sampling locations
should be evaluated. If the goal is to apply a criterion over
this entire reach, it is important to consider first whether
adequate data are available at each of the locations to
characterize the water quality, and second whether certain
locations have markedly different water quality from each
other. Such a review may identify sampling locations where
more conservative criteria are required to be protective and
may define spatial extent over which the BLM-based criteria
should apply. While recommendations for aggregating data
from multiple locations for criteria derivation are discussed
later, an initial review of the water quality data is important
for informing whether how the site is defined is appropriate
for applying BLM-based Cu criteria. That is, do the water
quality data that control Cu bioavailability (e.g., DOC)
support the application of a single criterion to this reach, or
would criteria applied on a smaller spatial scale be required
to protect aquatic life for this stream? Prior to proposing
BLM-based site-specific criteria, stakeholders should work
with state regulators and permit writers to evaluate the water
quality data from each location and consider the different
options for defining a site appropriate for the data. The
definition of a site should be evaluated throughout the
criteria derivation process to ensure the criteria are applied
in a way that is consistent with the applicable regulations and
that would be protective throughout the spatial extent for
which they apply.

ESTIMATING MISSING PARAMETERS
Once the data set is refined per the recommendations
described above, the next step is to review the compiled data
(e.g., tabular or graphic format) to understand the temporal
and spatial coverage and to identify any gaps that may be
present, such as occasional missing values or specific
parameters not being analyzed. If temporal variability or
spatial extent are not fully characterized, or if one or more of
the major drivers of the BLM (e.g., pH) were not analyzed,
then additional samples may be required to supplement the
data set; however, in some cases missing parameters can be
estimated as described below.
The issue of what to do when all or some of the BLMrequired parameters are not analyzed is one of the most
common concerns stakeholders have expressed while
adopting and implementing the BLM. In the case of the
former, where specific parameters are missing from a data
set, regional default estimates have been explored as one
possible option to fill gaps (McConaghie and Matzke 2016;
USEPA 2016). Here we only discuss the case where samples in
Integr Environ Assess Manag 2018:1–14

which all the major drivers of the BLM and FMB are measured
(i.e., dissolved Cu, pH, and DOC) and have been retained for
analysis. However, it is not uncommon for values to be
missing for the other mineral and ion parameters. Rather than
excluding samples where this is the case, it may be possible
to reliably estimate the missing values and thereby increase
the usability of the entire data set. This is because, although
the BLM needs concentrations of all 10 water quality
parameters to derive criteria, water quality parameters that
do not strongly influence model outcomes can be statistically
estimated without substantially affecting the resulting IWQC
(HydroQual 2008). Methods to estimate these parameters
include using the geometric mean or a centile of the
measured values to replace missing values for that parameter
or developing a regression-based relationship for that
parameter, as discussed below.
Geometric mean or centile replacement method
Sensitivity analyses can reveal which parameters are driving
IWQC and whether any parameters can be estimated without
greatly affecting the criteria. One example of such an analysis
is that conducted with the South Platte River data by
HydroQual (2008). Therein, the BLM was repeatedly run,
replacing each reported parameter value with its respective
minimum, maximum, and geometric mean values, while all
other parameters were kept at their reported value.
HydroQual (2008) found that pH and DOC were driving the
IWQC for this South Platte River data set, while the
replacement of the minimum and maximum of other
parameters (e.g., K and alkalinity) affected IWQC to a
much lesser degree.
If sensitivity analyses such as this indicate that missing
parameters are nonessential (i.e., do not markedly affect
the resulting IWQC when estimated), then for individual
missing values for these parameters, the geometric mean of
that parameter (when available from measured values from
that same or nearby location) could be used to estimate the
missing value. The geometric mean is a reasonable
estimation of the typical concentrations for these parameters at any given time, and the use of such estimations is
not expected to markedly affect the overall BLM results.
Similarly, a conservative centile of the measured parameters, such as the 10th percentile, could also be used as a
replacement option in these cases. While the use of either
the geometric mean or a percentile is not expected to affect
the BLM outcome for nonessential parameters, use of a low
percentile would also be consistent with the practice of
applying conservative assumptions when developing protective aquatic life criteria (USEPA 2016). This type of
estimation is most useful when values are only missing
sporadically throughout the data set (i.e., not missing over
extended periods) and the parameter has fairly stable
concentrations over time. If such data are missing, stakeholders are encouraged to conduct a sensitivity analysis for
their data and consider an appropriate replacement value
(e.g., geometric mean or low centile) to use for missing
values.
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Regression analysis estimation method
A regression-based estimation, such as a linear regression
between a composite water quality parameter (e.g., hardness
or conductivity) and a variable individual parameter (e.g., Mg)
can also be used to estimate missing values. A regressionbased estimation also has the benefit of capturing potential
time variability in the missing parameter, and thus is most
useful when widespread gaps are present for variables that
show noticeable variability over time. For example, hardness
and/or conductivity, while not required to run the BLM, are
more commonly measured in water samples than the
individual mineral and ion concentrations. If there is
statistically significant correlation between a specific parameter and hardness (or conductivity), an equation can be
derived and used to estimate any missing values of that
parameter (McConaghie and Matzke 2016).
Similarly, a regression can be derived for missing values of
DOC for instances where paired TOC and DOC data are
available and a significant correlation between TOC and
DOC can be established (McConaghie and Matzke 2016).
The same may also be true for total and dissolved Cu
concentrations.
Equations derived should be site specific. That is, wherever
possible, a regression should be derived with only the data
from a single sampling location and applied only to missing
data for that sampling location. This way, the missing values
are estimated with relationships that are as reflective as
possible of local water quality conditions. Sufficient data may
not always be available from a single location to develop a
robust regression estimate for that location. If available,
regressions developed for other sampling locations could be
considered. Or, if no other location data are available, such as
if criteria were being developed from a single monitoring
location, then using data from other nearby systems to
develop regressions may be possible (such as data from
the U.S. Geological Survey National Water Information System
https://maps.waterdata.usgs.gov/mapper/index.html).
Regional options
In the absence of data for a nonessential parameter,
conservative regional estimates may be considered as well.
These may be based on geochemistry specific to a region
(USEPA 2016), stream order (USEPA 2016), or statewidemonitoring programs (McConaghie and Matzke 2016).
Stakeholders should be aware of these resources to use
them as needed, but we also encourage stakeholders to
collect site-specific data whenever possible. This will allow
users to best leverage the power of BLM, which predicts Cu
bioavailability on a sample-specific basis, predicting toxicity
specific to that water.

CRITERIA DERIVATION AND COMPARISON
Once a complete data set for each sampling location has
been constructed (i.e., refined and missing parameters
replaced or estimated per recommendations above), the
BLM should then be run for each data point available from
Integr Environ Assess Manag 2018:1–14
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each location. An underlying issue for any time-variable
criteria is that there must be methods for summarizing this
variability into a single regulatory criterion concentration that
would be adequately protective of aquatic life. For example,
hardness-based criteria equations for freshwater Cu may use
the average hardness for a site to derive protective criteria
concentrations (e.g., COWQCC 2013). Using the BLMgenerated IWQC results, we have found 2 metrics that are
useful for summarizing and comparing the time-varying
results from each sampling location: the first is calculation of a
percentile of the BLM-derived acute and chronic IWQC (e.g.,
15th percentile) and the second is calculation of the acute and
chronic FMB (Gensemer et al. 2016). Another application of
the BLM has been to derive water effect ratios to adjust
existing hardness-based criteria (Santore et al. 2008).
However, we do not believe this the best use of the BLM
as the BLM-derived water effect ratio is still mathematically
applied to the hardness-based equations, which may
generate criteria that are underprotective compared to
BLM-derived IWQC for the same data (Gensemer et al. 2016).
Centiles of the IWQC distribution represent an estimate of
the protectiveness of water from a sampling location against
Cu toxicity and are independent of measured Cu. As such,
the selected centile can be a good measure of the
comparability of overall water chemistry related to Cu
bioavailability between sampling locations. This also provides a simple and transparent means of communicating the
level of conservatism being applied in a regulatory context.
On the basis of our experiences in Colorado, we have
explored using the 15th percentile of the IWQC given the
approximate similarity to how Colorado 303(d) Impaired
Waters and Total Maximum Daily Loads guidance uses 85th
percentile exceedances as an estimate for excursion frequency (COWQCD 2015); in contrast, other states have
explored other centiles of the IWQC (McConaghie and
Matzke 2016) or other summary statistics, like the geometric
mean of IWQC (IDNR 2017). Ryan et al. (2018) also discusses a
method for estimating the IWQC centile associated with the
FMB value on the basis of the correlation between the logstandard deviations of the Cu and IWQC distributions. Note
that centiles are based on the distribution of the IWQC and
not an IWQC calculated from a set percentile of the individual
BLM parameters. A low centile of the IWQC distribution
reflects water quality conditions where the geochemical input
parameters may also be low, as these parameters all tend to
affect the resulting IWQC in a consistent way (e.g., low pH,
low DOC, or low Ca all lead to higher Cu bioavailability).
Given their informative value, these IWQC percentiles should
be calculated for each location even if pursuing FMB-based
criteria. If adequate dissolved Cu data are available, FMBs
can also be calculated.
If there are apparent differences in the distributions of the
IWQC and Cu or relative concentrations of the essential BLM
parameters between locations, further review is needed to
explain the likely causes of these differences to better inform
decisions on whether data can be compiled among locations.
An understanding of the similarities and differences between
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locations can ultimately be used to determine the spatial
extent over which criteria should apply for the site.
Temporal review
Graphical analysis of the BLM results and underlying water
quality data can be very informative and is highly recommended. This can include time-series plots of IWQC,
dissolved Cu concentrations (if available), and toxic units
(TU, which are calculated by dividing the instream Cu
concentration by the IWQC for a given sample) for each
sampling location (Ryan et al. 2018). An example for the Big
Thompson River, Colorado, United States is shown in
Figure 2. Temporal plots such as this help with identification
of possible seasonal trends and show the covariation of
IWQC and measured dissolved Cu.
If Cu data are not available, it is still useful to conduct a
temporal review of the IWQC, to identify systematic or
directional changes over time. If such changes are noticed,
then the water quality data should be reviewed to determine
the likely causes and identify if the changes are part of a larger
seasonal trend or could be explained by natural phenomena
(e.g., heavy rainfall before sampling). Changes such as a
decrease in DOC concentrations leading to much lower
IWQC at 1 location compared to another may explain why
any given percentile of the IWQC vary between locations.
Examination of synchronicity of IWQC and Cu concentrations. Understanding how IWQC and Cu concentrations vary
over time is especially important if FMB-based criteria are
being considered. While 2 locations may have similar water
quality conditions (i.e., on the basis of comparable centiles of
the IWQC), the FMBs may still differ. This is because the FMB

is based on the probability of dissolved Cu concentrations
exceeding the IWQC more often than the intended exceedance frequency.
An example is shown for a hypothetical stream in Figure 3,
with 2 sampling locations, “A” and “B.” For the stream in
Figure 3, both locations have identical IWQC with respect to
time (which would indicate similar water quality characteristics); however, the Cu concentrations exhibit different
patterns. At location “A,” the times of relatively high instream
Cu concentrations correspond with relatively high IWQC;
thus, the criteria are never exceeded. At location “B,” the
trends in instream Cu concentrations and IWQC are
asynchronous and there are several occurrences where
criteria are exceeded because higher Cu concentrations
occur when IWQC are low.
Because the FMB method is based upon the probability of
Cu exceeding the criterion, we would expect location “A” to
have a greater FMB because the probability of Cu exceeding
the criterion is low at any given point in time. But at location
“B,” the FMB would be lower than at “A,” as there is a higher
likelihood of Cu exceeding the criterion at any given time.
Understanding how Cu and IWQC covary is key to explaining
differences in FMBs between locations, and temporal plots
are highly effective at illustrating this relationship.
Probabilistic review
Another recommended step, if dissolved Cu data are
available and FMB-based criteria are being considered, is to
evaluate the data based on the probability of Cu concentrations exceeding the IWQC at the excursion frequency.
Figure 4A shows the cumulative probability distributions
for IWQC, dissolved Cu concentrations, and TU for the same

Figure 2. Temporal variability of BLM-derived acute instantaneous water quality criteria (IWQC), dissolved copper (Cu), and acute toxic units. Data from the US
Geological Survey National Water Information System.

Integr Environ Assess Manag 2018:1–14
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Figure 3. BLM-derived instantaneous water quality criteria (IWQC) and dissolved copper concentrations (Cu) for 2 sampling locations (i.e., A and B) on a
hypothetical stream. Blue-shaded areas indicate that Cu is less than the IWQC. Red shaded areas indicate that Cu is greater than the IWQC.

data presented in Figure 2. A water sample with a TU less than
1 means the Cu concentration is lower than the IWQC, and so
the criterion is not exceeded. In contrast, a sample with a TU
greater than 1 means the Cu concentration is higher than the
IWQC, and so that sample exceeds the criterion.
While a water body that has no samples with TUs greater
than 1 might be considered to be “in attainment” because no
Cu concentrations exceed IWQC values, the actual allowable
exceedance frequency according to USEPA guidance is once
in every 3 years (USEPA 1985). Therefore, in order to derive a
single value that would be protective of aquatic life, the FMB
extrapolates data based upon a distribution of TUs (i.e., from
multiple sampling events) in a water body to find the Cu
concentration associated with TU ¼ 1 for this excursion
frequency (Ryan et al. 2018). This frequency is equivalent to
1 event every 1095 days (365 days/year  3 years), which is
equal to the 99.86th percentile (Z score ¼ 2.996; Ryan et al.
2018) for a given distribution (Figure 4, horizontal dashed line).
Because the TU distribution (green line) for this data set is
below 1 at the vertical 99.86th percentile mark, it means the
Cu distribution can, in effect, be raised by a fixed amount to
achieve a calculated TU distribution exactly equivalent to the
excursion frequency (Ryan et al. 2018), so that TU ¼ 1 at the
99.86th percentile (Figure 4, dashed red lines). The Cu
concentration associated with the adjusted Cu distribution at
the 99.86th percentile is the FMB (Figure 4, circled red). The
FMB predicts a concentration of Cu that, if not exceeded,
would be protective of aquatic life according to a 1-event-in3-years exceedance frequency, because Cu would be
expected to be below a TU equaling one 99.86% of the time.
Integr Environ Assess Manag 2018:1–14

By evaluating whether the TU extrapolated cumulative
distribution is above or below 1 at the 99.86 mark (i.e.,
whether the TU and Cu distributions would have to be
adjusted up or down), it can be determined if the current Cu
concentrations would exceed the IWQC more often than the
allowable excursion frequency. The fact that the distributions
can move up or down is evidence that application of the FMB
methodology does not generate benchmark concentrations
that are more protective or less protective; rather, the
concentrations predicted are more consistent with criteria
protection levels and exceedance frequencies as set forth
under the Clean Water Act (USEPA 1985). It is important to
note that this adjustment to the Cu distribution is simply an
interim calculation step for the FMB and does not imply any
regulatory meaning with respect to whether or not permitted
Cu discharges should be adjusted accordingly.
Influence of dissimilar variance of Cu and IWQC. In reviewing
the excursion probability, consideration should also be given
to the similarity of the slopes of the IWQC, dissolved Cu, and
resulting TU distribution. The water quality conditions that
influence concentrations of Cu, bioavailability, and the
resulting IWQC (e.g., DOC) may be different, and thus the
variability of these values may not always be comparable.
Copper concentrations may be controlled by point source
operations, while the IWQC, based on water chemistry, may
be more influenced by flow and seasonal weather conditions.
Meaning for some systems, the factors controlling the
variability may not be expected to covary, and thus the TU
distribution may not be similar to either of the Cu or IWQC
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Figure 4. Excursion probability distribution of acute instantaneous water quality criteria (IWQC), instream dissolved copper (Cu) concentrations, and calculated
acute toxic units (TU). Red dashed lines represent Cu and TU distributions associated with a 1-event-in-3-years criterion exceedance frequency. Fixed-monitoring
benchmark (FMB) circled in red. (A) Data from the US Geological Survey National Water Information System. (B) Data from Sand Creek, Aurora, Colorado (South
Platte Coalition for Urban River Evaluation).

distributions. For users exploring BLM-based criteria, it is
important to consider this issue when evaluating whether the
FMB should be used as the basis of site-specific criteria.
For the example shown in Figure 4B, there is very little
variability in Cu concentrations in the data set, and the
resulting distribution appears much “flatter” (i.e., has a lower
regression slope) than the IWQC distribution, indicating
different levels of variability in Cu versus Cu bioavailability. In
these instances, when the adjustment factor is applied to the
Cu distribution, the resulting FMB may end up being
artificially low. Specifically, even though all TU values were
well below 1, the predicted FMB is considerably less than any
Integr Environ Assess Manag 2018:1–14

of the calculated IWQC, producing an FMB that could be
considered overly conservative. Therefore, it is important to
check to see if the variance in Cu and IWQC, and thus TU,
distributions are dissimilar. In this instance, the Cu concentrations are all well below the IWQC and a Cu compliance
issue is unlikely for this water. If criteria were to be applied for
this site, a conservative centile of the IWQC may be more
appropriate to use as the basis for the criteria.
Log-normality of data
The FMB method also makes the assumption that the Cu
and TU data from the site are log-normally distributed (Ryan
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et al. 2018). Concentrations of chemicals in the aquatic
environment are often found to be log-normally distributed
(Helsel and Hirsch 2002), so in most cases this assumption is
reasonable. Making assumptions about the distributions of
data is necessary for the FMB to calculate the standard
deviations of the Cu and TU distributions, which are used in
the prediction of the Cu and TU associated with the excursion
frequency (Ryan et al. 2018). Because the FMB assumes that
the data are log-normally distributed, if the data do not, in
fact, fit the log-normal distribution, the prediction made by
the FMB may not be accurate.
However, a common occurrence that can cause a data set
to appear to deviate from log-normality (whether it in fact
does or does not) is the frequency of one or more nondetects
(i.e., censored data), especially if the nondetected results are
treated as if they were actually detected and are assigned a
value equal to the reporting or method detection limit.
Because nondetects for Cu commonly occur in real-world
water quality data, the FMB method employs “maximum
likelihood estimation” (MLE) to estimate these concentrations. MLE is a statistical procedure that appropriately treats
the censored values as a range of possible values between
zero and the reporting limit. Using MLE, the FMB makes
predictions of geometric mean and standard deviation for Cu
without being influenced by using nondetects at the
reporting limit.
When applying goodness-of-fit tests to evaluate whether
the data meet the statistical assumptions of the FMB, MLE
should be employed to account for nondetects and to match
what the FMB is calculating internally. There may be instances
when, even after censored data are adjusted by MLE, the
data are still not log-normally distributed. One option would
be to “trim” the ranked data on both ends of the IWQC, Cu,
and TU distributions until they fit log-normal distributions.
However, this would be a nonconservative approach and is
not recommended. Because the FMB is making predictions
at the 99.86th percentile, we believe accurately characterizing
the tails of the data with the distribution model is critical in
order to protect aquatic life. Trimming the data not only
reduces the effective number of samples but also discards the
values that may be the most influential in the data set; that is
when IWQC are lowest and when Cu concentrations and TU
are greatest. Instead, appropriate goodness-of-fit tests and
professional judgment should be used to evaluate if the
distribution of the data set and the fit of the model at the tails
of the distribution preclude the use of the FMB. In general,
the assumption that water quality data are log-normally
distributed is appropriate, even if there may be instances
where single anomalous points affect the fit of the distribution (Ryan et al. 2018).
Spatial data aggregation
If a site comprises multiple sampling locations, then further
consideration should be given to how, or if, data from
multiple locations could be aggregated to derive protective
criteria for this site. The concept of aggregating BLM data
between sampling locations is not unlike how metals are
Integr Environ Assess Manag 2018:1–14
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currently regulated in many states with hardness-based
criteria equations; that is, by calculating the average hardness
across multiple locations located throughout a regulated
stream segment and then applying that average to the
equations used to calculate corresponding hardness-based
criteria (e.g., COWQCC 2013). Application of this to BLM
criteria may admittedly be more challenging given the
numerous additional parameters the model considers.
Stakeholders and regulators should consider whether criteria
generated from a data set using data from multiple locations
would be sufficiently protective of aquatic receptors at each
sampling station and throughout the reach.
Users of the model need to evaluate how the chosen
centile of IWQC, as well as the individual BLM parameters,
vary between locations. This is especially important for the
major drivers of the BLM, namely pH and DOC, as differences
in these parameters may explain why the resulting IWQCs
differ between locations. Differences in a single parameter,
particularly for the ions, between locations do not necessarily
preclude the data from being aggregated. This is because
the BLM accounts for how all 10 required parameters vary in
concert with one another as reflected in the IWQCs (and
dissolved Cu for the FMB).
Additionally, users should evaluate whether the distribution of sampling locations along the regulated reach are
adequate to characterize water quality conditions. Per our
recommendations described earlier, users should ask if data
are available above and below NPDES discharges, tributaries, or other areas where the water quality and/or Cu
concentrations may be expected to change. A potential
benefit to aggregating data is that the criteria for the site are
based on the full range of water quality conditions expected
throughout the site. However, users should closely evaluate
the data to ensure that the resulting criteria are not
underprotective (or overprotective) of smaller portions of
the reach. Such an analysis could form the basis of discussions
with regulators and stakeholders to reevaluate how this site is
defined.
Currently, we recommend that stakeholders and regulators
consider aggregation of data only for centile-based criteria
and only if supported by the data. Because the FMB is based
on the covariance of Cu and IWQC, the information on this
relationship may be lost when combined with data from
multiple sampling stations. Application of the FMB to more
complex data sets, including multiple dischargers and
multiple sampling locations, is an area for future research
that should be explored.

CRITERIA DEVELOPMENT
Decision tree
The BLM is only a tool for generating IWQC and FMBs
based on the available water quality data used as inputs to
the models; thus, it is up to the user to determine how to
apply these numbers as criteria for a site. It is essential to
ensure water quality data are being handled appropriately
and consistently to derive criteria with these new approaches.
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Here, based on the discussion above, we present a datadriven decision tree for applying the BLM results to derive
protective criteria. This process is illustrated in the decision
tree depicted in Figure 5. The decision tree can be used to
select the basis of the criteria (i.e., a conservative centile of
the IWQC or FMB), depending on the available data and
definition of the site, and to determine the spatial extent over
which the criteria should be applied.
Spatial extent of criteria
When determining the spatial extent of the criteria, the
decision tree takes into consideration the difference in BLM
results between sampling locations, the presence of NPDES
discharges, and the presence of “natural dividing features.”
After the data have been compiled and reviewed (following
the methods described in the preceding sections), the
available centile IWQC and FMB values, where applicable,
should be compared between the locations upstream and
downstream of the discharge and/or upstream and downstream of any natural dividing feature. The question to be
asked at this stage is:
Is the site based on a single location or multiple locations?
If the site is based on a single location, then much of the
decision points do not apply and the user can proceed to the
Basis of Criteria section.
If the site is based upon data from multiple locations, then
the user should consider all the data downstream of the
potential starting point for the criteria (e.g., below the mixing
zone of a discharge). While we understand that the spatial
extent of some existing regulated stream reaches may

include multiple dischargers (and thus, by definition, would
include “upstream” data), here we only consider the situation
in which site-specific criteria are being developed to apply
below one of these dischargers. Depending on the state
regulations, permit-holders should consult with their water
quality coordinators and permit writers to discuss whether
data upgradient of their discharge is relevant for developing
site-specific criteria for their receiving water (i.e., can the
reach be subsegmented and site-specific criteria apply only
downstream of their discharge?).
Other downgradient dischargers may or may not have any
effect on Cu concentrations and Cu bioavailability; thus,
sampling points above and below these areas should be
evaluated for determining how far the site-specific criteria
should apply. To determine the spatial extent beyond this
first sampling location, the question to ask is:
Are the centile IWQC and FMB values at locations further
downstream, including other discharges or natural dividing
features similar to those further upstream? Data from other
downstream locations can also be incorporated to derive
broadly applicable criteria, as along as the values for these
locations are not statistically different from those further
upstream. The differences between these locations should
be evaluated with standard statistical techniques to compare
the IWQC distributions (e.g., rank-sum or t test), in
conjunction with evaluation of the box-plots and quantilequantile plots to assess the similarity of the distributions. For
example, ligands (e.g., DOC) released into the water by
dischargers are expected to naturally attenuate over space,
potentially affecting the bioavailability of Cu downstream of

Figure 5. Decision tree for applying the BLM to derive criteria for single-location sites (A) and multiple-location sites (B).
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the discharges. Other factors in the system may also affect
both the concentration and chemical binding of ligands, such
as road salting and channel modification. If there is a marked,
temporally consistent, and explainable change in the centile
IWQC or FMB values at a specific point downstream, then the
locations to be included can stop at that feature such that the
criteria only apply upstream of that point.
Sometimes sampling locations are very far apart, and
land use between locations may be very different. Water
quality conditions, including the covariation of Cu and
IWQC, can change throughout a site, depending on how
water quality characteristics may be influenced by the level
of urbanization between sampling locations. This can lead
to large differences in the BLM results between locations
even if there are no apparent natural dividing features or
even point sources of Cu. When considering how to derive
criteria for such an area, the level of urbanization and
contribution of nonpoint sources between locations can be
used as a rationale for excluding locations from the
geographic extent.
The spatial extent for the criteria, and the sampling
locations encompassed, should extend downstream until
IWQC centiles and FMB markedly differ. Once the locations
for inclusion in the criteria derivation for the site are selected,
the data from these locations should be the basis of the
criteria to be considered.
Basis of criteria
The computational basis of how criteria could best be
derived is primarily dependent on whether adequate Cu data
are available. If reliable Cu data are available, then an FMB is
an option to consider as the basis for the criteria for the site, if
the FMB is an allowable method for site-specific criteria in
that state. FMBs are more informed in that they incorporate
dissolved Cu data and thereby integrate an understanding of
the probability of exceeding the IWQC more than the
allowable excursion frequency. If FMBs are selected as the
basis of the criteria, review of the excursion probability for the
data set should be performed to check if the predicted FMB is
reasonable considering the distributions of dissolved Cu and
TU. If the site is at a single location, then the FMB could serve
as the basis of the criteria for that site. If the site comprises
multiple locations, the criteria could be based on the lowest
FMB derived from the locations within the spatial extent of
the criteria (rather than from a combined data set across all
locations).
If reliable Cu data are not available, or the FMB is not an
approved method in the state, a centile of the IWQC can be
used instead. A range of centiles (e.g., 5th, 10th, 25th, 50th)
have been considered and are also being explored by other
agencies (USEPA 2007b; McConaghie and Matzke 2016). In
our examples in Colorado, the 15th percentile was ultimately
selected for being both reasonably conservative and similar
to how metals are already evaluated in Colorado in
accordance with the hardness-based standards (COWQCD
2015). For sites comprised of multiple locations, the centile
could be derived with use of the combined data set of
Integr Environ Assess Manag 2018:1–14
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locations within the spatial extent for which the criteria apply.
Considering the IWQC across multiple locations would
reflect water quality conditions throughout this area and
would allow the selection of a conservative centile to
represent protective conditions, independent of Cu concentrations. Aggregation of data for this purpose is dependent
on whether the data support that these locations are not
statistically different. Otherwise, users may consider limiting
the spatial extent of the criteria to near the discharge, such as
for use in calculating water quality–based effluent limits for an
individual discharger. Ultimately, stakeholders should coordinate with regulators to select the basis of the criteria and
spatial extent so as to be protective of downstream uses.
Depending on the covariance of the IWQC and measured
Cu, the centile of IWQC ultimately selected may be greater or
less than the FMB (Ryan et al. 2018). Regardless, conservative
centiles of the IWQC and the FMB are more reflective of
actual Cu bioavailability when compared to existing hardness-based standards. We encourage further exploration of
such methods to develop BLM-based criteria that would
consistent with the latest nationally recommended aquatic
life criteria for Cu (USEPA 2007a).

CONCLUSION
The need for the Framework presented herein became
apparent given the common concerns we encountered over
the relative lack of guidance for implementing the BLM in a
regulatory context. Despite becoming the basis of the
nationally recommended freshwater Cu criteria nearly a
decade ago, the BLM has only recently been used for
development of site-specific criteria. The Framework has the
potential to assist both the regulated and regulatory
communities in developing appropriate sampling plans
and conducting robust data analysis toward the development
of BLM-based criteria. The recommended analysis should
serve as the basis of discussions between stakeholders and
regulators on how to best define their site and on selection of
the appropriate criteria basis to apply to be protective of
aquatic life over that spatial extent. It is our hope that the
Framework will help promote consistency and encourage
broader adoption of the BLM by state agencies.
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Water Information System (http://maps.waterdata.usgs.gov/
mapper/index.html) and SPCURE (http://www.spcure.org/).
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From:
Sent:
To:
Subject:

Sue & George Holloway <gsholloway@earthlink.net>
Tuesday, September 11, 2018 8:38 AM
Willhite, Marcia T - DNR
Comment on Triennial Standards Review

Good Morning Ms. Wilhite,
We live in Vilas County, and have recently been dismayed by the appearance of severe cyanobacteria blooms in our
northern lakes. Many of the affected lakes are very remote, formerly pristine, and have almost no development and
zero agriculture nearby.
It is very gratifying to see that the subject of cyanobacteria is ranked high among the categories in the 2018‐2020
Triennial Standards Review.
At present, we have no way to determine why these blooms occur, and when densities reach health hazard level. Our
county has to benchmark for posting warning signs at boat landings. Our citizens have not been educated about the
danger which is very new to our area.
We look forward to any new information and research that results from this new priority. Thank you.
Sue Holloway
Little Tamarack Flowage
Vilas County
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From:
Sent:
Subject:

brian jones <mnbm38@rockriver.net>
Tuesday, September 04, 2018 7:16 AM
GM

Marcia,
Who is watchdogging the the decontamination of the GM site Janesville?
Thanks,
Brian
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From:
Sent:
To:
Cc:
Subject:
Attachments:

Paul LaLiberte <wigreenfire@gmail.com>
Thursday, September 13, 2018 9:19 AM
Willhite, Marcia T - DNR
Nancy Larson
Triennial Standards Review
draft TSR comments 2.docx

Attached are our comments on the Draft Program Guidance on 2018‐2020 TRIENNIAL STANDARDS REVIEW (TSR)
PRIORITIES FOR THE WATER QUALITY STANDARDS PROGRAM

Paul La Liberte
Wisconsin's Green Fire ‐ Voices for Conservation
www.wigreenfire.org

1

Wisconsin’s Green Fire Comments on Wisconsin Department of Natural Resources Bureau of Water
Quality Draft Program Guidance on 2018-2020 TRIENNIAL STANDARDS REVIEW (TSR) PRIORITIES FOR
THE WATER QUALITY STANDARDS PROGRAM
About Wisconsin’s Green Fire: Wisconsin’s Green Fire- Voices for Conservation (WGF) supports the
conservation legacy of Wisconsin by promoting science-based management of its natural resources. Our
members represent extensive experience in natural resource management, environmental law and
policy, scientific research, and education. Our members have backgrounds in government, nongovernmental organizations, universities and colleges and the private sector
Comment: Wisconsin’s Triennial Review process identifies its 3 year plan for keeping its water quality
standards consistent with current science. This document identified 5 priorities for future work
including:
1. Cyanobacterial Toxin and Cell Density Water Quality Criteria and/or Guidance for Recreational
Exposure
2. Mercury Variance Streamlining or Multi-Discharger Variance (MDV)
3. Human Health Criteria Revision/Development
4. Outstanding/Exceptional Resource Waters Process Revision
5. Perfluorooctane Sulfonate (PFOS)/Perfluorooctanoic Acid (PFOA) Criteria Development
Wisconsin deserves water quality standards that are based on current science. Work on the identified
priorities is appropriate. However, the plan identifies the following pollutants that will not be priorities
for evaluation and update despite the existence of significant new scientific information: ammonia,
arsenic, chloride, copper, cadmium, selenium, acrolein, carbaryl, diazinon, nonylphenol, and tributyltin.
Underfunding of this important application of science means Wisconsin will apply regulations that are
scientifically outdated and therefore either too lax or more stringent than necessary. The priority list
also proposes that, despite science that shows the need and EPA mandates, Wisconsin will continue
without standards for surface water nitrogen or suspended solids/turbidity impacts that exist in other
states. These priorities demonstrate that, due to inadequate science staffing, Wisconsin will continue
using outdated data to regulate surface waters and operate without standards present in other
states. Adequate funding should be invested to accomplish these important objectives.
Thank you for the opportunity to comment on this Draft Document. Please do not hesitate to contact us
to discuss further.
Paul La Liberte, Chair WGF Water Resources Work Group
paul.lalib@charter.net
715-379-7048
For more information on WGF:
www.wigreenfire.org

WIGreenFire.org
PO Box 1206, Rhinelander, Wisconsin 54501 | Info@WIGreenFire.org

From:
Sent:
To:
Cc:
Subject:
Attachments:

Jacklyn Velasquez <jvelasquez@midwestadvocates.org>
Friday, October 05, 2018 4:56 PM
Willhite, Marcia T - DNR
Extern
18-20 Draft TSR Comments
08-25-2011 Triennial Review Comments.pdf; Burkholder comments - Triennial
Review.pdf; GLIFWC Comments on WI 2018-20 Triennial Rev of WQ Stds.pdf;
2018-10-5_MEA TSR comments.pdf

Dear Ms. Willhite,
Please see our comments with attachments.
Please reach out with any comments or questions.
Thank you,
Jacklyn Velasquez
Midwest Environmental Advocates
Equal Justice Works Fellow sponsored by Lynde Uihlein
612 W. Main St. Suite 302
Madison, WI 53703
Phone: (608) 251‐5047 ext. 7
Fax: (608) 268‐0205
www.midwestadvocates.org
Like us on Facebook
Follow us on Twitter

This message and any attachments may be a confidential attorney communication protected from disclosure by the attorney client
privilege and constitute confidential attorney work‐product. If your name does not appear in any address line or you are not the
intended recipient, you must delete this message and alert the sender that you inadvertently received this message.
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DAVE CLAUSEN
President
Amery

MANDELA BARNES
Milwaukee
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DAN COLLINS
Sturgeon Bay

SUSAN DAVIDSON
Secretary
Madison

TOM DAWSON
Madison

MAUREEN FREEDLAND
La Crosse

JIM GOODMAN
Wonewoc

WILLIAM H. LYNCH
Milwaukee

MELISSA SCANLAN
Founder
Norwich, VT

KELLY PARKS SNIDER
Madison

GORDON STEVENSON

Marcia Willhite
Wisconsin Department of Natural Resources
PO Box 7921
Madison, WI 53707
Marcia.Willhite@wisconsin.gov
Ms. Willhite:
Thank you for the opportunity to comment on Wisconsin’s Surface Water Quality
Triennial Standards Review (“TSR”) 2018-2020 – Prioritized Topic List. We
commend the Wisconsin Department of Natural Resources’ (“DNR”) efforts to
update the Wisconsin water quality standards program and bring Wisconsin’s
program into compliance with the federal Clean Water Act (“CWA”).

Black Earth

STEPHANIE TAI
Madison

DAVID WERNECKE
Treasurer
Baraboo

ARLEN CHRISTENSON
Emeritus Board Member

As you’re aware, the 2016 Legislative Audit Bureau report indicated a declining
trend in DNR staffing, and this trend was reiterated in the 2018 audit update
requested by Senator Cowles. We therefore remain concerned that DNR lacks
adequate staff to comply with the CWA, much less comprehensively review and
update or adopt necessary water quality protections in Wisconsin. Reported staff
vacancy rates equate to real-world impacts to public health and water quality.

Madison

STAFF
KIMBERLEE WRIGHT
Executive Director

JIMMY PARRA
Staff Attorney

Stalled TSR priorities also demonstrate the need for more robust DNR staffing
and more attention to resolution of priority issues. The list below is a sample of
items that DNR has listed as Category A/”in progress” or Category B/
“new priorities” for at least one previous TSR cycle, yet the 2018-2020 TSR
indicates that these items remain unresolved:

SARAH GEERS
Staff Attorney

TRESSIE KAMP
Staff Attorney

JACKLYN VELASQUEZ
Equal Justice Works Fellow
sponsored by Lynde Uihlein

PEG SHEAFFER
Development Director





Biological Criteria Development
Phosphorus Site Specific Criteria Guidance and Rules Development
Phosphorus assimilative capacity modeling in Great Lakes

The remainder of these comments provide more detail on certain issues that are of
particular importance to MEA and our partners.

LAUREN RUDERSDORF
Office Manager

RY CARPENTER
Community Services
Coordinator

JODI HABUSH SINYKIN
Of Counsel
/MidwestEnvironmentalAdvocates

I. Antidegradation
Wisconsin’s antidegradation program is a legally-required component of the
State’s delegated CWA authority, as well as an acknowledgement that the
economic, public health, and environmental interests of Wisconsin residents are
best protected by maintaining water quality and lessening the need for expensive
investments in addressing water quality problems after problems have occurred or
worsened.
1

The antidegradation program is also a key component of an ongoing investigation by the U.S.
Environmental Protection Agency (“EPA”) of Wisconsin’s delegated CWA authority.1 However,
DNR and EPA have been aware of the need to revise Wisconsin’s antidegradation laws, as well
as implementation of those laws, since well before the EPA’s investigation formally began.2
DNR has listed antidegradation policy and implementation revisions as a Category A or B topic
in every TSR List since 2008. Despite this, meaningful progress has yet to be realized and our
State’s antidegradation laws remain out of compliance with the CWA and implementing
regulations. The DNR has systematically prioritized other initiatives over the protection of
Wisconsin’s clean waters. With these comments we again urge DNR to commit the staff hours
required to bring Wisconsin’s antidegradation program into compliance with federal
requirements.
II. Outstanding/Exceptional Resource Waters
Related to DNR’s slow progress on antidegradation, DNR has neglected updates to the process
for determining Outstanding and Exceptional Resources Waters (ORW/ERW). An effective
process for designating ORW/ERW is crucial to ensure antidegradation of those waters of the
state. Similar to antidegradation, DNR has listed ORW/ERW process revision as a topic on every
TSR List since 2008, without meaningful response from DNR.
III. Phosphorus, Cyanobacterial Toxins, and Related Topics
DNR staff and public commenters have repeatedly ranked several Phosphorus-related topics as
among the highest priorities, leading to consistent placement in Category A over the last four
TSR Lists. Topics on the current list include site-specific criteria, assimilative capacity
modeling, and criteria for two-story fishery lakes. We commend this focus and any progress
made thus far, but we urge DNR to similarly focus on cyanobacterial toxins, nitrate/nitrogen
criteria, and ammonia criteria. Previous TSR lists have included such recommendations, and
work on these criteria is critical to improve water quality and lower risks to human health.3
IV. Inclusion of Tribal Voices
With respect for the special relationship between tribal communities and the State, DNR needs to
allocate staff time and take other appropriate steps to include tribes in all phases of the TSR
process, including contribution and ranking of priorities. Wisconsin tribal governments and
related government entities hold scientific expertise and provide essential input on the needs of
communities that subsist on the lands, hold treaty rights, and have interest in the lands
throughout the ceded territories and Wisconsin generally. DNR has taken a step toward tribal
inclusion by reference4 to the joint comments submitted by Great Lakes Fish and Wildlife
1

Citizen Petition for Corrective Action or Withdrawal of NPDES Program Delegation from the State of Wisconsin,
Oct. 20, 2015, pg. 44-47, available at http://midwestadvocates.org/assets/resources/2015-10-19_PCA__Signatures.pdf.
2
See, e.g., August 25, 2011, MEA TSR Comment Letter to Amanda Boyce, DNR, pg. 5-6.
3
See, e.g., Dr. JoAnn Burkholder’s Comments on Topics for the Wisconsin Triennial Review Prepared for Midwest
Environmental Advocates by JoAnn Burkholder, Ph.D., Aug. 24, 2011.
4
See, e.g., 2018-2020, DNR, DRAFT TRIENNIAL STANDARDS REVIEW PRIORITIES FOR THE WATER
QUALITY STANDARDS PROGRAM, P.9. (letter also attached)

Commission and Wisconsin Department of Health Services regarding, in part, fish consumption
rates reflective of consumers like tribes.
V. Wild Rice Designated Use
Both the 2011-14 and 2015-17 TSR Lists included creation of a “wild rice designated use” as a
Category C topic. However, DNR omitted that topic from the 2018-20 TSR List with no
indication of resolution or reason for removal. DNR should again prioritize creation of a “wild
rice designated use” on the TSR List, and work to meaningfully resolve that topic in the current
triennial period. This topic has a particular impact on Wisconsin’s tribal communities who use
and rely upon this resource.
Thank you for consideration of our comments as well as comments submitted by our partner
organizations. We support and reiterate comments submitted by the Sierra Club – John Muir
Chapter Club.
Sincerely,
Robert Lundberg
Law Clerk
Midwest Environmental Advocates

Jacklyn Velasquez, J.D.
Equal Justice Works Fellow
Midwest Environmental Advocates

From:
Sent:
To:
Subject:

susan susan <sunlightrising@gmail.com>
Wednesday, September 12, 2018 4:24 PM
Willhite, Marcia T - DNR
Triennial Standards Review Process--Additional Comments

The Public Trust Doctrine contained in Wisconsin’s Constitution designates all waters as belonging
to all of us--the people, residents, of Wisconsin. Our state and federal governments are charged with
protecting waters, but this has not been the situation under the Walker Administration, which has
used many games to unlevel the playing field to keep citizen participation discouraged by fasttracking legislation that was often in the form of a collage of many different realms, rather than
comprehensive review and part of a long-term protection plan. In fact, these many and varied
multitude of legislation, in effect, dismantled the previous long term plans to protect our waters. The
FoxConn exceptions violate Public Trust Doctrine and as such are illegal and should be repealed. I
ask you to review these changes and reformulate a comprehensive long-term plan that
comprehensively protects Wisconsin's waters in terms of volume, in terms of purity of quality vs
degradation, in terms of protecting water use of all citizens from excess use by large farms, by large
corporations, and any other inordinate excess use by any entity. I ask that the reviewed plan not
permit exceptions for degradation nor exceptions from the existing water quality protections under
federal or state law, because that is creating an unfair, uneven playing field for favored few at the
expense of the majority in a way that destroys equality of opportunity for everyone. I ask you to
restore the Public Trust Doctrine as the primary basis to be used while considering changes and
while re-establishing a long-term plan pertaining to our waters.
At the heart of the state’s water quality program is a permitting and inspection system that allows
water discharge into our lakes, streams and rivers. Inspections, reporting and enforcement actions
impose the permits and laws. We need to strengthen this system with sufficient increased funding,
sufficient increased inspections, sufficient increased reporting with fines to deter inaccurate and
incomplete information and to deter violations, and sufficient increased enforcement that collects the
maximum charges for violations proportionally based on fair criteria in order to help offset costs of
inspections and other actions. The program should strive to pay for itself after it gets initial funding to
make permits stringent enough to prevent degradation and to seriously penalize violators because
our water resources constitute a major portion of the very basis of future healthy sustainability for the
people of this State. For Attorney General Brad Schimmel to just let deliberate polluters and
degraders of our waters get off the hook after causing damage to our vital and important resource of
waters (and air, of which deposition ends up in the water) was a major violation of the public trust
doctrine and a betrayal of the rights of Wisconsinites to un-degraded high quality drinking water. It is
against long-standing Wisconsin values to allow our natural resources to be over-used or treated as
the personal resources of corporations and rich folks and anybody who does not sufficiently respect
the rights of others to the commons called our waters. It violates the Public Trust Doctrine to who
are let off the hook is anti-democratic, destructive of the water resources, and a major violation of the
Public Trust Doctrine. This must be stopped. This is unacceptable. I ask you to restore these
values in the new plan pertaining to our waters.
Two years ago, based on information from Wisconsin Senator Vinehout, the Legislative Audit Bureau
(LAB) found that 94% of the time the Department of Natural Resources (DNR) failed to take
necessary action against industries and municipalities, which violates its own enforcement policies.
This must stop immediately because it is irresponsible and corrupt and a major violation of the
Public Trust Doctrine. This is unacceptable. The DNR must take immediate action against
industries and municipalities in terms of enforcement in order to get compliance and respect for our
waters as a critical and valuable resource that contributes to the wealth of Wisconsin.
Wisconsin Senator Vinehout reported that auditors found ample evidence of inconsistencies,
overlooked reports, and incomplete or missing inspections. For example, less than half of CAFOs
(Concentrated Animal Feeding Operation) were inspected twice in five years. In a two-year period,
only two out of ten industries were inspected as required. This is unacceptable and a public
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nuisance and potentially problematic with the CAFO milk and food products in terms of health. We
need a scheduled plan in which every CAFO is inspected every other year, and we need to hire the
staff to do that. It was irresponsible of the Walker Administration to fire DNR staff when such health
protections as these were being downgraded by his firing of DNR staff.
Sen. Vinehout stated that CAFOs are required to send in annual reports that include any manure
spills and required testing. This is good standard policy and should be continued, of course. Auditors
found almost 98% of the required reports were not electronically recorded as being received, and
this is unacceptable as all reports coming in must be date stamped as to when they were received.
This lack of basic administration competence and general management oversight meant the DNR
had no way of tracking problems, or even being informed in a timely way. Staff said they were too
busy to review reports--which is necessary for public health nuisance conrtols and unacceptable
degradation of nearby surface waters. If the Staff is too busy with other work, the reduction of the
DNR staff by the current Walker Administration displays incompetence to the extent that it makes
enforcement of the public trust doctrine very difficult, if not impossible, and as a result the surface
waters and ground-waters have become degraded and contaminated with pathogenic microbes to
such an extent that people's lives are jeopardized as their health worsens in avoidable ways with
chronic illnesses. This is a betrayal of the public trust in all ways. This is unacceptable.
While the former DNR Secretary Cathy Step acknowledged staffing was a problem, she made no
promises to correct the situation that I am aware of or that I have found anywhere From a
management analysis viewpoint, this renders her reign incompetent to the extent that neglect was
not properly addressed in terms of protecting public health and in terms of proper management
decisions in order to accomplish her duties. A recent budget eliminated the Bureau of Science
Services and eliminated 49 full-time positions. The effect of this was to further destroy the quality of
the Wisconsin DNR that had extremely highly qualified scientists who knew how analyze the raw
facts when the collective Walker Administration first took power. Eliminating these staffers had the
clear impact of weakening the Public Trust Doctrine to the extent that resources were shifted into
less and less regulation and oversight with the impact of adding over-reach, convenience, and profits
of corporations, CAFOs, and others whose private interests directly opposed the interests of the
majority of Wisconsinites and The Public Trust Doctrine that was expected to protect these interests.
Once again, Wisconsin must invest in DNR staff and scientists to oversee water quality. We must
hire back the scientists and inspectors, let them do their work, and allow them to speak freely about
their findings, including climate change. Since many of those extremely qualified scientists will no
longer be available, we must reach out and hire the brightest and the best.
Kewaunee County provides a lesson to everyone on the effects of poorly regulated CAFOs. Private
well testing showed a majority of Kewaunee wells sampled as contaminated with pathogenic bacteria
found in human and bovine waste. There is an individual who became sick near death from drinking
contaminated water coming out of her residence's tap who already had pre-existing Lyme Disease
which travels with a weakened immune system. That contaminated water she drank was not
properly regulated by the DNR and by the State of Wisconsin and made her so very sick, pushing
this person over the edge so to speak in a life-threatening way that would not have happened without
CAFO pathogenic microbes in her drinking water. We have lots of chronically ill persons in
Wisconsin, often from CAFO downwind contaminants and from other improperly regulated pollutants,
and these most vulnerable people need sufficient protection from polluted drinking water
contaminating their wells and drinking water where ever they reside.
Problems in water quality and quantity exist across the state. For example, animals died from
exposure to toxic substances, attributed as likely from sand mine activity. Another improperly
regulated activity; for example, becomes visible as lakes are drying up because of excess irrigation
and excess water use due to failure to regulate water use levels. We must regulate sufficiently in
order to protect the commons for all impacted downstream. In another example, surface water
experienced dangerous algal bloom because of excess nutrients due to failure to regulate
upstream. I ask that proper regulations be put into place, inspected, and enforced in ways that selffund this agency to the best extent possible until proper State funds are provided.
I ask you incorporate into these comments the recent study by the Wisconsin Land and Water
Conservation Association that provides direction on how to move forward. I ask you to increase
groundwater monitoring, protect the public’s right to groundwater, provide assistance for well owners
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affected by contaminated water, and take timely action to address acute problems with water
contamination.
I ask you to improve water quality from agriculture contamination by including conservation
easements, by increasing state support of diverse agriculture, by better nutrient management and by
massively increasing erosion control. I ask you to provide farmers cost-share incentives in order to
get them to work best. Right now, Wisconsin’s farmers, especially dairy farmers, including family
farmers, are experiencing serious financial hardship. Erosion control assistance will help.
County conservation officers provide our frontline for water protection. Unfortunately, these hardworking men and women must beg lawmakers to preserve their meager budgets. Too often, officials
blame tight budgets for a lack of resources to protect our environment. There are many ways to
rearrange budget priorities, and, if necessary, raise new revenue. Until that happens, the
enforcement needs to maximize fines in order to self-fund DNR enforcement.
I ask you to protect and enhance natural resources through projects as watershed restoration, onfarm pilot programs, farmer watershed certificate programs, water monitoring and pollution reduction.
I ask you to create a plan that comprehensively restores and improves upon the protections that
were in place before the collective Walker Administration disassembled these protections using
various techniques. Calculate the necessary funding necessary. Be creative and figure out how the
DNR can collect these fines to perpetuate itself until the funding comes directly from the State.
Susan Michetti
605 shiela St.
Mt. Horeb, WI 53572 608-3343515
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From:
Sent:
To:
Subject:
Attachments:

Sara Moses <s.moses@glifwc.org>
Wednesday, October 03, 2018 2:38 PM
Willhite, Marcia T - DNR
2018-20 TSR Priorities: Tribal Fish Consumption Rates
GLIFWC Comments on WI 2018-20 Triennial Rev of WQ Stds.pdf

I am pleased to see that the WDNR has included "Evaluate most appropriate fish consumption rates to be
protective of fish consumers like tribes" as a priority in the Human Health Criteria Revision/Development
section of the 2018-2020 Triennial Standards Review (TSR) Priorities for the Water Quality Standards
Program. As you know, GLIFWC submitted comments on this issue in January 2018 (reattached here for your
quick reference). Thank you for reviewing these comments and recognizing the importance of this issue.
The TSR Priorities document suggests that DNR will base its evaluation on EPA recommendations. I would
like to point out that the EPA’s current national default FCR (22 g/day) is very similar to the FCR currently
utilized by WDNR (20 g/day). Neither is sufficient to protect Wisconsin's tribes, which consume fish at a much
higher rate than the general population. The EPA also has a default FCR for use in setting water quality
standards for subsistence fishers (142.4 g/day). At a minimum, the EPA's subsistence FCR should be
considered.
GLIFWC staff have a great deal of experience with and understanding of the approaches various states have
used to establish fish consumption rates (FCR) for use in developing water quality standards that protect tribal
subsistence consumers. We would welcome the opportunity to work with DNR staff as it evaluates appropriate
fish consumption rates for use in Wisconsin water quality standards calculations.
Sara Moses
Environmental Biologist
Biological Services Division
Great Lakes Indian Fish & Wildlife Commission
Tel: (715) 682-6619 x2109
e-mail: s.moses@glifwc.org
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To:

Marcia Willhite, Wisconsin Department of Natural Resources

From:

Sara Moses, Environmental Biologist

Date:

January 25, 2018

Subject: GLIFWC Comments on WDNR’s 2018-2020 Triennial Water Quality Standards
Review: Fish Consumption Rates

The Great Lakes Indian Fish and Wildlife Commission (GLIFWC) Environmental Biologist
submits the following comments for consideration during the Wisconsin Department of Natural
Resources’ (WDNR) 2018-2020 Triennial Water Quality Standards Review. Attached are
comments submitted by GLIFWC to the WDNR on June 1, 2016 regarding its Procedures for
Deriving Wisconsin’s Numeric Surface Water Quality Criteria (Guidance Number: 3400-20150X, May 11, 2016). In short, the comments describe in detail the ways in which the current fish
consumption rate (FCR) of 20 g/day used to derive human health criteria is not protective of
tribes or other populations of high-end fish consumers in Wisconsin. The FCR should be
increased to protect subsistence fishing populations, as described in the attachment.
In its Response to Comments: Procedures for Deriving Wisconsin’s Numeric Surface Water
Quality Criteria,
(http://dnr.wi.gov/news/input/documents/guidance/NumericWQGuidanceResponse.pdf), WDNR
stated that “The Department received one comment from Great Lakes Indian Fish and Wildlife
Commission (GLIFWC) regarding the fish consumption rate used to derive Wisconsin’s human
health criteria. GLIFWC commented that the fish consumption rate used by the Department is
not protective of tribal members and other high-end fish consumers. The purpose of this
guidance is document to procedures [sic] currently used by the Department to derive water
quality criteria. To change the procedures that are currently used would require rule-making. The
Department reviews Wisconsin's water quality standards every three years as part of the
Triennial Standards Review (TSR). As part of the 2018-2020 TSR, the Department will evaluate
changes to the fish consumption rate to be protective of tribal members.” I re-submit the previous
comments at this time to assist the WDNR in revising the FCR to be reflective of actual and
desired subsistence consumption rates and increased to a value adequately protective of tribal
populations.
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In addition, I provide the following FCR information collected by the Keweenaw Bay Indian
Community (KBIC), a GLIFWC member tribe, after the submission of the earlier comments
(KBIC, 2016). The survey found that the average FCR among KBIC tribal member respondents
was 29.9 g/day, with rates of 121 and 222 g/day for the 90th and 95th percentiles, respectively.
FCR were higher for certain segments of the population, such as men ages 16-40 who reported
an annual FCR of 49, 191, and 339 g/day for the 50th, 90th, and 95th percentiles. Seasonal rates
are higher still, with men 16-40 reporting rates as high as 388 g/day (99th percentile) in the
spring.
63% of survey respondents indicated that they desired to consume more fish, but that there were
barriers causing FCR suppression, including the presence of contaminants in fish. Desired fish
consumption rates for the community were 85.9, 242, and 565 g/day for the 50th, 90th, and 95th
percentiles. As with the current reported FCR, these rates are higher for certain segments of the
population, with men ages 16-40 expressing desired FCR of 122, 520, and 1356 g/day for the
50th, 90th, and 95th percentiles.
These values strongly support my previous assertion that tribal members in the region are
consuming fish at rates much greater than the 20g/day rate utilized by the state and that the
desired fish consumption rate, which is suppressed by the presence of contaminants in fish, is
greater still.
Thank you for the opportunity to provide comments on this topic for your consideration during
your 2018-2020 Triennial Water Quality Standards Review. Any comments or questions can be
directed to Sara Moses, GLIFWC Environmental Biologist, at (715) 682-6619 x2109 or
s.moses@glifwc.org.
References
KBIC. 2016. Assessment of the Keweenaw Bay Indian Community’s Fish Consumption, a report
prepared by Asher Consulting (Germantown, MD) and Ad Hoc Analytics (Washington D.C.) for
the KBIC Natural Resources Department. June 15, 2016. 60pp.
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June 1, 2016

To:

Sara Yang, Environmental Toxicologist, Wisconsin Department of Natural Resources

From:

Sara Moses, Environmental Biologist

Date:

June 1, 2016

Subject: GLIFWC Comments on WDNR’s Procedures for Deriving Wisconsin’s Numeric
Surface Water Quality Criteria: Fish Consumption Rates
Great Lakes Indian Fish and Wildlife Commission (GLIFWC) staff submit the following
comments on the Wisconsin Department of Natural Resources’ Procedures for Deriving
Wisconsin’s Numeric Surface Water Quality Criteria (Guidance Number: 3400-2015-0X, May
11, 2016). The comments are submitted from the off-reservation, ceded territory perspective and
relate to these aspects of the tribes’ sovereignty and retained rights. They do not preclude
comments submitted directly by any GLIFWC member tribe pursuant to its individual sovereign
prerogatives.
Through the Treaties of 1836, 1837, 1842, and 1854, Chippewa tribes ceded territories across
northern Minnesota, Wisconsin, and Michigan to the United States. These treaties guaranteed
the tribes certain hunting, fishing, and gathering rights throughout these ceded territories to
ensure the tribes could continue their way of life to meet subsistence, economic, cultural,
spiritual, and medicinal needs. The United States Supreme Court and other federal courts have
affirmed the treaty rights of the tribes within the ceded territories.
GLIFWC is an intertribal natural resource agency comprised of eleven federally recognized
tribal governments1. It was established in 1984 to assist its member tribes in implementing their
GLIFWC member tribes are: in Wisconsin -- the Bad River Band of the Lake Superior Tribe of
Chippewa Indians, Lac du Flambeau Band of Lake Superior Chippewa Indians, Lac Courte Oreilles Band
of Lake Superior Chippewa Indians, St. Croix Chippewa Indians of Wisconsin, Sokaogon Chippewa
Community of the Mole Lake Band, and Red Cliff Band of Lake Superior Chippewa Indians; in
Minnesota -- Fond du Lac Chippewa Tribe, and Mille Lacs Band of Chippewa Indians; and in Michigan - Bay Mills Indian Community, Keweenaw Bay Indian Community, and Lac Vieux Desert Band of Lake
Superior Chippewa Indians.
1
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treaty rights by providing support in the conservation and management of the natural resources
subject to those rights, and protecting the habitats and ecosystems that support those resources.
GLIFWC exercises delegated authority from its eleven member tribes regarding their treaty
reserved hunting, fishing, and gathering rights.
GLIFWC’s member tribes depend on healthy aquatic ecosystems and the fish, plants, and
wildlife that these ecosystems support. This dependence is different and to a greater degree than
that of the general population. The Ojibwe have historically used and continue to use natural
resources from Wisconsin’s aquatic ecosystems for spiritual, cultural, subsistence, medicinal,
and economic purposes. Fishing and fish consumption are central to Anishinaabe culture. Ogaa
(walleye) and other fish represent a significant subsistence food source for tribal communities.
The practice of harvesting, sharing, and consuming giigoonh (fish) is passed down from
generation to generation and is an important part of the Anishinaabe bimaadiziwin, or traditional
lifeway, which incorporates culture, spirituality, language, and traditions including the
consumption of traditional foods. Fish throughout the ceded territory contain environmental
contaminants, posing a serious threat to the health of tribal communities and subsequently to the
continuation of these traditional lifeways.
Relative to the general Wisconsin and U.S. populations, the tribes are disproportionately
vulnerable to the presence of contaminants in fish as a result of their high fish consumption rates
(FCR) from local waters. Limitations on the consumption of fish as a result of elevated
environmental contaminants threaten the traditional Anishinaabe lifeway and the ability of the
Chippewa people to fully exercise their treaty harvest rights, which require that the resources that
are the subject of those rights are available in both quantity and quality. When fish become
contaminated, it is not practical or acceptable for tribes to simply switch to consuming
alternative food sources because fishing and fish consumption are an integral part of their culture
and lifeway. There is no adequate substitute for fish consumption within the Anishinaabe culture.
Thus, existing fish consumption advisories are not a solution to this problem and should be
viewed only as a temporary measure until contaminant levels decrease to the point that
advisories are no longer warranted. State water quality standards should be designed to protect
subsistence fish consumers and allow them to eat fish at their desired rate, which may be
significantly higher than their current rate of consumption.
It is within this context that we find the State’s procedures for deriving numeric surface water
quality criteria are inadequate. Specifically, the FCR of 20 g/day used to derive human health
criteria is not protective of tribes or other populations of high-end fish consumers. Wisconsin’s
“Public Health and Welfare” designated use is evaluated based on numeric criteria including
limits for toxic substances. These limits, or human health criteria (HHC), are dependent on the
estimated human exposure rate to a given environmental contaminant, which includes exposure
via fish consumption. The 20 g/day consumption rate used by the State represents the average
FCR for sport-caught fish by Wisconsin anglers. It gives no consideration to tribes who consume
fish at higher rates to meet subsistence and cultural needs. The HHC should be protective of this
population. The tribes’ treaty rights include not only a right to harvest fish from waters of the
Wisconsin ceded territories, but necessarily include an attendant right to not be exposed to
unacceptable health risks by consuming those fish.
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The National Environmental Justice Advisory Council, a federal advisory group to the U.S. EPA,
provided a set of recommendations to the EPA in 2002 on how it could improve the quality and
integrity of the nation’s aquatic ecosystems in order to protect the health and safety of people
consuming fish, aquatic plants, and wildlife. These recommendations, which we urge the state to
consider, include:
 The EPA should require states, territories, and authorized tribes to consider specific uses,
including the use of the waterbody for subsistence fishing, when designating uses for a
waterbody, and to set water quality criteria that support the specific designated use.
 Where human health criteria are established based upon consumption of toxic chemicals
that bioaccumulate in fish, regulators should employ appropriate human FCR.
 The EPA should protect the health of populations with high exposure to hazards from
contaminated fish, aquatic organisms and plants, and wildlife, including communities of
color, low income communities, tribes, and other indigenous peoples, by making full use
of authorities under the federal environmental laws and accounting for the cultural,
traditional, religious, historical, economic, and legal contexts in which these affected
groups consume and use aquatic resources.
It is well known that Native American tribal members consume locally-caught fish at a higher
rate than the general population. Some states and the U.S. EPA have recognized that for water
quality standards to be adequately protective they must account for high-end fish consumers by
utilizing tribal subsistence FCRs to derive these standards. For example, In Washington, many
tribes hold treaty-reserved fishing rights for subsistence, ceremonial, religious, and commercial
purposes that apply to a majority of waters under Washington’s jurisdiction. In 2015, the EPA
asserted that the state of Washington must consider the tribes exercising their reserved fishing
rights as the target population for the purposes of deriving protective criteria and that these
criteria must allow the tribes to harvest and consume fish consistent with their reserved rights. As
a result, the EPA and the state have proposed rules utilizing a FCR of 175 g/day for determining
water quality standards, far in excess of EPA’s current national default FCR of 22 g/day, which
represents the 90th percentile FCR for the U.S. general population.
Similarly, in 2011 Oregon revised its human health criteria for 113 toxic pollutants using a FCR
of 175 g/day to address the EPA’s 2010 disapproval of the Oregon DEQ’s previous human
health standards based on a fish consumption rate of 17.5 g/day because they did not adequately
protect Native Americans who are known to eat more fish. The EPA rejected Idaho’s revised
human health water criteria for toxic pollutants in 2011, again indicating that the 17.5 g/day FCR
is not adequately protective of tribes for determining standards required by the Clean Water Act.
The EPA has also recently proposed a rule for the state of Maine utilizing a FCR of 286 g/day
that represents tribal subsistence fish consumption after rejecting its use of a 32.4 g/day as
adequate in protecting Maine’s Native American tribes.
Like the tribes of the Pacific Northwest and the Northeast, tribes in and around Wisconsin
consume locally-caught fish for subsistence at a higher rate than recreational anglers or the
general population. A GLIFWC survey of 69 tribal spearers from its member tribes,
representative of high-end tribal fish consumers, conducted in 1993 estimated a mean annual
FCR of 313 g/day, with a seasonal high of 410 g/day on average in the spring (Kmiecik and Ngu,
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1994). The Leech Lake Band of Ojibwe (Minnesota Chippewa) has documented a tribal FCR of
227 g/day (O’Neill, 2004). These FCRs are similar to those that have been established for fisheating tribes of Alaska and the Pacific Northwest.
Even these FCR, which are more than an order of magnitude larger than the 20 g/day currently
used by WDNR for establishing surface water quality criteria, likely represent suppressed rates
of fish consumption among the tribes. Reduced fish consumption rates relative to historic or
desired rates can be due to a number of causes including fear of chemical contamination and
reduced availability or access to quality fish. Some tribal members may have already altered
their fishing and fish consumption practices in response to fish consumption advisories.
Therefore, fish consumption rates generated by surveys do not reflect what tribal members would
consume if the fish were not contaminated. Indeed, the 1993 GLIFWC FCR survey discussed
above found that 64% of respondents avoided harvesting fish from certain lakes due to concerns
about mercury levels in fish. Further, 32% of respondents had women in their household that
limited their fish consumption due to concerns about mercury and 38% limited the amount of
fish they fed their children for this reason.
Smith (1991) reconstructed heritage FCRs during the late nineteenth century for four of
GLIFWC’s member tribes: the Bad River, Red Cliff, Lac Courte Oreilles, and Lac du Flambeau
Bands of Lake Superior Chippewa. The estimated mean FCRs were 206 g/day for inland tribes
(Lac Courte Oreilles and Lac du Flambeau) and 392 g/day for tribes on the shores of Lake
Superior (Bad River and Red Cliff). These FCRs are likely more representative of an
unsuppressed FCR for the tribes of northern Wisconsin. State water quality standards should be
designed to protect tribal fish consumption at an unsuppressed subsistence rate. If a FCR that is
already suppressed due to the presence of contaminants is used to derive human health criteria it
begins a cycle in which the resulting environmental standards permit further degradation, leading
to an even further suppressed FCR.
Like the case in Washington discussed above, a large portion of surface waters under
Wisconsin's jurisdiction are covered by tribal treaty-reserved rights. Many off-reservation areas
where reserved rights are exercised have water quality standards that are not set by the tribes
themselves. The tribes therefore rely on standards set by state and federal governments to ensure
the protection of natural resources in these areas. In order to effectuate and harmonize these
reserved rights with the Clean Water Act, such rights should be appropriately considered when
determining which criteria are necessary to adequately protect Wisconsin's Public Health and
Welfare designated use. Protecting this designated use, which includes fish consumption,
necessitates protecting the population exercising that use. Where a population exercising a use
has a legal right to do so, the criteria protecting such uses should be consistent with these rights.
Thus, Wisconsin should consider the tribal population exercising their reserved fishing rights in
the State’s surface waters as the target population for the purposes of deriving protective surface
water quality criteria. These criteria should allow the tribes to harvest and consume fish at an
unsuppressed rate, consistent with their reserved rights.
Under the Clean Water Act, states can, and should, modify human health criteria based on sitespecific conditions. In the state of Wisconsin, this would include the fact that fish are being
consumed by tribes as part of a subsistence diet at a higher rate than anglers or the general public
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and in waters where they reserve treaty guaranteed rights to harvest and consume fish in
accordance with their traditional lifeway.
The U.S. EPA “strongly emphasizes that States and authorized Tribes should consider
developing criteria to protect highly exposed population groups and use local or regional data
over the default values as more representative of their target population group(s)” (U.S. EPA,
2000). Until adequate regional data on subsistence FCR can be developed, the U.S. EPA’s
default rate for subsistence fish consumers should be used. The U.S. EPA’s default FCR for use
in setting water quality standards for subsistence fishers is 142.4 g/day (U.S. EPA, 2000). This
value is based on the 99th percentile value for freshwater and estuarine fish intake by adults on
the USDA’s CSFII national dietary survey.
We thank you for your consideration of these comments.
References
Kmiecik N and Ngu H. 1994. 1993 GLIFWC Survey of Tribal Spearers: Mercury Concerns.
Report to the Voigt Intertribal Task Force: April 20, 1994.
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From:
Sent:
To:
Subject:

rolokm@sbcglobal.net
Thursday, September 06, 2018 7:49 AM
Willhite, Marcia T - DNR
Re: State water comments

Ms. WIllhite,
Two recommendations I have that will aid in improving our water quality involve boating and farming practices.
In regard to boating, the Wisconsin Conservation Congress has pushed for , and succeeded in passing the ability to apply
more trolling to fishing methods in our Lakes and rivers.
As a person who also fishes, I see this as irresponsible as it does no more than put more gasoline into the water. They
(WCC) is the responsible party for getting this to be allowed.
Secondly, I notice that crop distances from water bodies is not being enforced as farmers have been inching up to them
knowing that the Walker controlled DNR will not do anything about it.
As a matter of fact , I often see irrigation equipment throwing water onto highways (HW 14 at the eastern edge of
Evansville is an example). Not only is this a waste of ill begotten water, it is also a safety hazard to vehicular traffic.
And does it make sense to be irrigating during the hottest time of the day ? I wonder how much is wasted due to
evaporation ?
I would be very interested to hear your thoughts on the aforementioned points of contention.
Regards,
Randy O'Connell
Sent from my iPad
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Beranek, Ashley E - DNR
From:
Sent:
To:
Subject:

Randy Lyn Oconnell <rolokm@sbcglobal.net>
Sunday, September 02, 2018 9:24 PM
Willhite, Marcia T - DNR
State water comments

My greatest concern is what CAFOs are being allowed to do to our water quality in the name of dairy industry profit.
Foxconn not being required to submit an Environmental Impact Statement while planning to divert 7 million gallons per
day out of Lake Michigan is an affront to the Great Lakes Water Compact.
High capacity well pumps being allowed 100,000 gallons per pump, per day for self profit at the expense of the people of
Wisconsin is criminal.
Scrubbing CLIMATE CHANGE from the DNR website is pure fascism by the Governor.
Look no further than the disaster to our roads these rains are causing.
I could go on. Plain and simple. Walker’s DNR is no more than s permit desk for special interest groups, “coincidentally “
who happen to be among his biggest donors.
Quite the system we have here.
Speaking truth to power,
Randy O’Connell
11245 N. Webster St.
Evansville, WI 53536
414‐460‐1214
Sent from my iPhone

1

From:
Sent:
To:
Cc:
Subject:
Attachments:

Laura Olah <info@cswab.org>
Monday, October 01, 2018 12:19 PM
Willhite, Marcia T - DNR
Elmore, Steve B - DNR; Foss, Darsi J - DNR; Colas, Grace - LEGIS; Rep.Nygren - LEGIS;
Laura Olah
Public Comment on Proposed New Water Quality Criteria for PFOA and PFOS
PFAS Comments Tri-Annual Review Water Quality Standards September 2018.pdf

Dear Marcia,
Attached please find our letter co‐signed by 17 organizations expressing our support for the WDNR recommendation to
include PFOA and PFOS as priorities in the Water Quality Standards program for the development of Water Quality
Criteria with the following amendment.
We urge the Department to amend the title and scope of work to include all forms of PFAS. As outlined in our
comments, this recommendation is based on the current scientific understanding of PFAS as a mixture/family of more
than 5,000 chemicals, consistency with the development of Water Quality Criteria for other contaminant groups, and
actual site conditions such as those at the Tyco/Johnson Controls facility near Marinette, Wisconsin.
Thank you again for the opportunity to provide public comment. Please confirm receipt of this submittal by email at
info@cswab.org
Laura
‐‐
Laura Olah | Executive Director
Citizens for Safe Water Around Badger | www.CSWAB.org
Coordinator | PFAS Community Campaign
Merrimac, WI 53561 | P: 608 643 3124 |
www.facebook.com/cswab.org | www.facebook.com/PFASCommunity
www.twitter.com/CSWAB
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October 1, 2018
Marcia Willhite
Wisconsin DNR - WT/3
PO Box 7921, Madison, WI 53707
608-267-7425
Marcia.Willhite@wisconsin.gov
SENT BY ELECTRONIC MAIL
RE: Public Comment on Proposed Development of New Water Quality Criteria for PFOA and PFOS as part of the
2018-2020 Triennial Standards Review, Priorities for the Water Quality Standards Program
Dear Marcia,
We are writing to express our strong support for the WDNR recommendation to include PFOA and PFOA as
priorities in the Water Quality Standards program for the development of Water Quality Criteria with one
amendment.
We recommend amending the title and corresponding scope of work to read “PFAS with emphasis on PFOS and
PFOA” to reflect:
(1) the current scientific understanding of PFAS as a mixture/family of more than 5,000 chemicals,
(2) consistency with the development of Water Quality Criteria for other contaminant groups, and
(3) actual site conditions such as those at the Tyco/Johnson Controls facility near Marinette,
Wisconsin.
Specifically, our recommendation assures that the Department may consider, as part of its deliberations, the
summed-total concentration of all Per- and Polyfluoroalkyl Substances (PFAS), inclusive of precursors. This
approach is reasonable and consistent with the establishment of national Water Quality Criteria for other
families of chemicals.
For example, the national Water Quality Criteria for Polychlorinated Biphenyls (PCBs) for human health for the
consumption of water plus organism and the consumption of organisms alone is for total PCBs (e.g., the sum of
all congener or all isomer or homolog or Aroclor analyses). For DDT, EPA’s recommended Water Quality
Criteria for human health is based on the summed-total concentration of DDT and its metabolites.
Addressing PFAS as a class of contaminants is also consistent with environmental field data which consistently
finds PFAS as a mixture of widely varying relative ratios and combinations which, in turn, may shift in response
to other factors such as aerobic conditions.
The most notable industrial PFAS site in Wisconsin to date is the Tyco Fire Technology Center (Johnson
Controls) near Marinette. Environmental analysis has detected the following 19 PFAS in groundwater and/or
soils.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Perfluorobutanesulfonic acid (PFBS)
Perfluorohexanesulfonic acid (PFHxS)
Perfluoroheptanesulfonic acid (PFHpS)
Perfluorooctanoicsulfonic acid (PFOS)
Perfluorodecanesulfonic acid (PFDS)
Perfluorobutanoic acid (PFBA)
Perfluoropentanoic acid (PFPA)
Perfluorohexanoic acid (PFHxA)
Perfluoroheptanoic acid (PFHpA)
Perfluorooctanoic acid (PFOA)

11.
12.
13.
14.
15.
16.
17.
18.
19.

Perfluorononanoic acid (PFNA)
Perfluorodecanoic acid (PFDA)
Perfluoroundecanoic acid (PFUnA)
Perfluorododecanoic acid (PFDoA)
Perfluorotridecanoic acid (PFTriA)
Perfluorotetradecanoic acid (PFTeA)
Perfluorooctane sulfonamide (FOSA)
6:2 Fluorotelomer sulfonate (FTS)
8:2 Fluorotelomer sulfonate (FTS)
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And finally, our recommendation is made necessary by the fact that manufacturers and responsible parties
uniformly refuse to disclose PFAS product content and composition, arguing that such information is
proprietary.
Sincerely,
Laura Olah, Citizens for Safe Water Around Badger
Maria Powell, PhD, Midwest Environmental Justice Organization
Vicki Quint, Fire Fighter Cancer Foundation
Jeffrey Lamont, Concerned Friends and Neighbors
Jennifer Giegerich, Wisconsin League of Conservation Voters
Eric Uram, Headwater, LLC
Ann Behrmann, MD, Physicians for Social Responsibility Wisconsin
John Peck, Family Farm Defenders
Matthew Reetz, Madison Audubon Society
Ann Behrmann, MD, Wisconsin Environmental Health Network
Elaine Swanson, People Empowered Protect the Land (PEPL) of Rosendale
Ann Fonfa, Annie Appleseed Project
Al Gedicks, Wisconsin Resources Protection Council
Dace A. Zeps, Wisconsin Network for Peace, Justice, & Sustainability
Dean Hoegger, Clean Water Action Council of Northeast Wisconsin
Kimberlee Wright, Midwest Environmental Advocates
Shaina Kasper, Toxics Action Center

Submitted by:
Laura Olah | Executive Director
Citizens for Safe Water Around Badger | www.CSWAB.org
Coordinator | PFAS Community Campaign
E12629 Weigand’s Bay South, Merrimac, WI 53561
E: info@cswab.org | P: 608 643 3124
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From:
Sent:
To:
Subject:

Tom Olson <tpolson@uwalumni.com>
Friday, September 14, 2018 12:09 PM
Willhite, Marcia T - DNR
Water Quality Comment

Hi Marcia,
I am very concerned about the water quality of our lakes and rivers. I am not an expert in water quality but to me it seems the biggest
threat to water quality is the increase in algal blooms on Wisconsin lakes and rivers. As I understand it, algal blooms are in large part
caused by nutrient run off-coming into our lakes. I feel strongly that the DNR should focus on reducing algal blooms and put in place
the most stringent restrictions on nutrient run off to limit blooms. I am a resident of Madison and leave near Lake Mendota. My
family also owns a cabin in Rusk County on Potato Lake. Both of those bodies of water are significantly impacted by yearly algal
blooms. I am also an avid fisherman and spend a good amount of time on lakes around the state, especially in Dane, Rusk and Barron
counties. Many of the lakes I fish on have significant algal blooms that probably have a deleterious impact on aquatic animals and the
value of property on or near the lake. I strong urge the DNR to adopt focus efforts on controlling algal blooms and placing strict
regulations on nutrient run off.

Thank you,
Tom Olson
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From:
Sent:
To:
Subject:

judgesherryp@aol.com
Wednesday, September 19, 2018 2:48 PM
Willhite, Marcia T - DNR
TSR for Water Quality

Ms. Willhite: The proposed Triennial Standards Review is full of oxymorons—the DNR is going to work on
anti-degradation of high quality waters while making it easier for industry to pollute everything else. Instead of
“streamlining” the variance process so that more mercury, chloride and arsenic can be dumped into our lakes,
rivers and streams, we should be doing away with the variance process altogether and require that discharges
meet EPA requirements. Wisconsin used to be a (the?) leader in conservation. The changes over the last few
years are so sad.
Sheryl Pethers
Blackwell WI 54541
Sent from AOL Mobile Mail
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From:
Sent:
To:
Subject:
Attachments:

Maria Powell (MEJO) <mariapowell@mejo.us>
Thursday, October 04, 2018 1:36 PM
Willhite, Marcia T - DNR
MEJO Comments on TSR
2018.10.4.MEJO Comments on TSR.pdf

Dear Ms. Willhite:
I have attached the Midwest Environmental Justice Organization's comments on the Triennial Standards Review.
Thank you for considering them.
Sincerely,
Maria Powell
‐‐
Maria Powell, PhD
President, Midwest Environmental Justice Organization 608‐240‐1485,mariapowell@mejo.us, mejo.us
> <((((º>`∙.¸¸.∙´¯`∙...¸><((((º>¸.∙´¯`∙><((((º>
<x((((><∙.Only dead fish go with the flow.∙<x((((><
> <((((º>`∙.¸¸.∙´¯`∙...¸><((((º>¸.∙´¯`∙><((((º>
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October 3, 2018
Marcia Willhite
Wisconsin DNR - WT/3
PO Box 7921, Madison, WI 53707
SENT BY ELECTRONIC MAIL
RE:

Public Comment on 2018-2020 Triennial Standards Review, Priorities for the Water
Quality Standards Program

Dear Ms. Willhite:
Our recommendations are as follows:
1. We commend the WDNR for recommending PFOA and PFOS as priorities for development of new
water quality criteria, but also strongly recommend that surface water criteria be developed for the
summed-total concentration of all per- and polyfluoroalkyl substances (PFAS), including precursors. We
support the more detailed recommendation in the letter submitted by the PFAS Community Campaign
letter organized by CSWAB.
2. DNR’s water quality criteria should consider exposures to PFAS from the consumption of fish, as
EPA recommends (see point #3 below). Fish represent a significant PFAS exposure route for humans;
several studies (including a WDNR study of state fish—Williams & Schrank, 2016) have demonstrated
that PFAS can accumulate in freshwater fish to concentrations that pose a threat to human health (Martin
et al. 2004; Ye et al. 2008; Delinsky et al. 2009; Xiao et al. 2013; Jain, 2014; Stahl et al. 2014; Williams
& Schrank, 2016).
Scientific studies indicate that fish PFAS burdens are dominated by bioconcentration directly from
water, and bioaccumulation also occurs at varying levels depending on the type of PFAS compound and
fish (Lanza, 2017). Studies show that some PFAS (especially PFOS) can accumulate to thousands of
times more than the levels in water, and Bhavsar et al (2016) calculated that PFOS in fish could
accumulate to over 100 times greater than the Canadian “do not eat” advisory benchmark for sensitive
populations (children and women of childbearing age) without exceeding the country’s drinking water
guideline. The draft “fish consumption based water quality guidelines” they calculated for PFOS (8
ng/L-16 meals/month, 15 ng/L-8 meals/month) were within the range of those drafted by RIVM Dutch
National Institute for Public Health and the Environment and Minnesota Pollution Control Agency: < 112 ng/L (ppt) (Bhavsar et al, 2016, Moennond et al., 2010; Stevens and Coryell, 2007).
3. In developing water quality criteria that consider fish consumption, DNR should test water,
sediments, and fish downstream of identified PFAS sources in the state immediately so that water
quality criteria can be based on bioaccumulation factors that are informed by actual levels in of PFAS in
waterways and fish. There are now numerous identified sources of PFAS in Wisconsin that have
discharged PFAS to the state’s surface waters (or groundwaters that feed surface waters) where people
consume fish.

Midwest Environmental Justice Organization | Madison, Wis. | mejo.us

DNR’s own studies support the above. The 2016 DNR study by Williams & Schrank states clearly that
based on their study of Wisconsin fish (gathered from 2007-2012) “proximity to a PFC source is an
important factor affecting concentrations” in fish. Further, they recommend that “Monitoring fish from
Wisconsin’s rivers and Great Lakes for PFCs should continue. In particular, future work should target
analysis of fish collected near possible sources or uses of PFCs.” 1,2,3,4
4. We support the following recommendations outlined in the draft TSR document (submitted by Wis.
Dept. of Health Services and Great Lakes Indian Fish & Wildlife Commission):
“Incorporate recent EPA recommendations into how WDNR calculates human health criteria (HHC)
(i.e., water quality standards that protect human health while swimming or eating locally-caught fish).
This effort could include one or more components: 1) Update calculation methods (specifically exposure
parameters) to be consistent with EPA's latest recommendations for water consumption rate and average
body weight. Evaluate most appropriate fish consumption rates to be protective of fish consumers like
tribes. 2) Update the state’s existing HHC based on latest toxicological information (31 substances). 3)
Adopt HHC for chemicals which EPA has criteria and/or a drinking water standard and Wisconsin does
not (14 substances).”
We recommend that all three of the components proposed above be included by WDNR in calculating
human health criteria.
Thank you for considering our comments.
Sincerely,
s/ Maria Powell, PhD
President, Midwest Environmental Justice Organization
1

There is no legitimate reason to delay this fish testing; it should be done immediately to protect fish consumers. The DNR
has been aware of this issue for a long time (DNR analyzed fish for PFAS from 2006-2012, per Williams & Schrank, 2016).
The WI State Lab of Hygiene and other labs have the analytical capabilities to appropriately test fish tissues for PFAS.
2
If high PFAS levels (see point 3) are found in fish people consume, the DNR water quality program staff should work with
the Department’s fish advisory staff to make sure fish consumers are warned immediately, as is being done in other states.
Many scientific studies (including Williams & Schrank) show that smaller fish can have higher PFAS levels than larger fish,
so existing mercury and PCB advisories (which generally advise fish consumers that they can safely eat more of the smaller
fish than the larger fish) will not protect people, especially vulnerable groups, from ingesting harmful PFAS levels in fish.
3
Wisconsin should update its PFAS fish advisories immediately to be reflective of current science. The WI PFOS advisories
currently in place (only for the stretch of the Mississippi river downstream of 3M--see point 4) are outdated and unprotective.
While new Wisconsin PFAS fish advisories are under development, Wisconsin should use Minnesota’s current PFOS
advisories, issued in April 2018 and much more protective than the advisories issued by Wisconsin in 2007. This also makes
sense since Minnesota and Wisconsin share borders (including part of the Mississippi River).
4
In a September 28, 2018 presentation to the DNR Brownfields Study Group, MPCA reported that groundwater PFOS levels
alone (not including other PFAS) were 10-50 times above Minnesota’s “health-based value” (HBV) of 0.027ppb (27 ppt)
over two miles downstream of one of the 3M sites and 1-5 times the HBV about four miles downstream (see slide 19).
Notably, they found that the groundwater plume is controlled by “groundwater-surface water interactions” (see slide 16). Fish
in a lake at least two miles from the sources (Lake Elmo) had high enough PFAS levels that a “do not eat” advisory was
issued for the whole lake; these PFOS are traveling via groundwater and surface water. Moreover, PFOS traveled in surface
water and groundwater (with roughly parallel movement) over 8 miles east of one of the 3M sites, to the Mississippi River,
where fish are already on advisory for PFAS (as noted in Williams & Schrank, 2016).

From:
Sent:
To:
Subject:

Kate Schulte <kate.schulte@icloud.com>
Wednesday, September 12, 2018 5:20 PM
Willhite, Marcia T - DNR
TRIENNIAL STANDARDS REVIEW

Dear Marcia Will,
It appears that the DNR has already chosen the topics that will be addressed during the Triennial Standards
Review. I’m not aware what Topics you will review, but one topic of importance to me is the Water Quality of Lake Michigan
(1 of the 5 Great Lakes).
Lake Michigan isn’t a lake which is totally surrounded by Wisconsin land. But Lake Michigan’s Water Quality is very
important to Wisconsin. Wisconsin was one of 8 states from the U.S. along with the Province of Ontario of Canada, who
signed the GREAT LAKES WATER QUALITY AGREEMENT in 1972. G.L.Q.W.A. was an agreement between the
nations of United States and Canada that should have protected all 5 of the Great Lakes.
Now FOXCONN, a corporation owned by another nation has been permitted to use a lot of water that it removes from
Lake Michigan and then returning some of that wastewater to Lake Michigan, Lake Michigan is one of the Great Lakes which
should be protected by the Great Lakes Water Quality Agreement.
The state of Wisconsin is allowing Taiwan, a
nation which isn’t regulated by Wisconsin’s DNR, to have an impact on our Great Lakes.
I would like to see Wisconsin
given an ability to stop FOXCONN from hurting the quality of our Lake Michigan.
Give the Department of
Natural Resources the power to regulate FoxConn!
Ms. Will, if you can I’d like you to tell me if this Foreign Nation’s impact on Lake Michigan will be considered among
the topics of the Triennial Standards Review.
Sincerely,
Kate Schulte
Wisconsinite

1

From:
Sent:
To:
Cc:
Subject:
Attachments:

Senger, Stan A - DATCP
Wednesday, September 05, 2018 9:26 AM
Willhite, Marcia T - DNR
Camponeschi, Jennifer L - DHS; Miller, Michael A - DNR; Bowman, Lori G - DATCP;
Graham, Rick C - DATCP
FW: [NCI] Public Invited to Comment on Priorities for Water Quality Standards
(Triennial Standards Review)
FinalDRAFT_8_29_18.pdf

Hi Marcia,
A co-worker recently made me aware of DNR’s efforts to conduct the Triennial Standards Review for Water
Quality.
If it is not too late, I’d like to suggest the addition of three neonicotinoid insecticides to the Aquatic Life Water
Quality Criteria Revision/Development portion of the TSR. Imidacloprid, thiamethoxam and clothianidin…these
three compounds are used extensively in Wisconsin agriculture and are in more than 500 agricultural pesticide
products sold in the state. Virtually all corn seed grown in the state is treated with neonicotinoid seed coatings, they
are used on more than 50% of all soybeans planted, and they are used on virtually all vegetable crops grown for
processing. They persist in the environment and they are being detected with increasing frequency in Wisconsin
groundwater and surface water.
The Department of Agriculture, Trade and Consumer Protection has tested surface water samples for DNR on more
than 30 rivers in the past few years. A few streams had only occasional detections of one or more of these
compounds, but two streams in Wisconsin’s Central Sands, Tenmile Creek and Carter Creek, had detectable
concentrations of imidacloprid and thiamethoxam year-round. The data shows them present year round at
concentrations similar to those found in groundwater monitoring wells, irrigation wells and private potable wells
located across the Central Sands. Their presence is due likely to both runoff at certain times of the year, but more
likely due to base flow of contaminated groundwater discharging into these shallow streams in this sandy
agricultural area. We believe it is likely that more Central Sands streams, and other streams in similar sandy
agricultural areas, would show similar results if tested. These compounds have been found in drinking and
groundwater with greater frequency within the past 10 years of DATCP monitoring. We have requested that DNR
and DHS evaluate them for new ch. NR 140 Groundwater Enforcement Standards promulgation.
EPA has recently lowered their Acute and Chronic values for aquatic invertebrates for imidacloprid. This was the
direct result of very recent research on this class of insecticides for their potential role in reductions of honeybees
and other pollinators worldwide, and the added discovery that they are much more toxic to aquatic invertebrates than
was originally thought. EPA continues to evaluate clothianidin and thiamethoxam. I am attaching a report I have
written on the occurrence of these compounds in Wisconsin groundwater and surface water for your further
consideration. Mike Miller and a number of others at DNR and DHS have reviewed and commented on the report,
which has been released internally here last week for final draft review. We hope to publish it as final very soon.
Please consider adding these three compounds to your list for new standards consideration. It may be as easy as
adopting new numeric values that EPA has recently released.
Thank you.
Stanley Senger
Hydrogeologist – Division of Agricultural Resource Management
1

Department of Agriculture, Trade and Consumer Protection
2811 Agriculture Drive, Madison, WI 53708‐8901
Ph. (608)224‐4503
stan.senger@wisconsin.gov
Please complete this brief survey to help us improve our customer service. Thank you for your feedback
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Neonicotinoid Pesticides in Wisconsin Groundwater and
Surface Water
Executive Summary
Wisconsin’s abundant surface water and groundwater resources serve the industrial, agricultural, residential
and recreational needs of its 5.7 million residents. It has been estimated that agriculture generates $88
billion per year for Wisconsin’s economy. The Wisconsin Department of Agriculture, Trade and Consumer
Protection (DATCP) conducts groundwater and surface water sampling programs that assess the State’s
surface and groundwater resources to help protect them from chemicals used in agriculture.
Neonicotinoid insecticides are used widely in Wisconsin agriculture. Their high toxicity to targeted insects,
low toxicity to mammals, long lasting systemic activity and wide range of application methods have helped
make them the most widely used class of any pesticide worldwide. More than 500 products containing
neonicotinoid active ingredients are registered for use on all major crops grown in Wisconsin, including corn,
soybeans, forage, small grains, vegetables and cranberries. Neonicotinoid insecticides have become the
subject of extensive research into possible causes for observed reductions in pollinator populations across
the country.
This report presents a summary of DATCP’s groundwater and surface water testing programs for
neonicotinoid insecticides from 2008 through 2016. Three commonly used neonicotinoids (clothianidin,
imidacloprid and thiamethoxam) were detected in private potable well samples, field-edge monitoring well
samples, and irrigation well samples. The compounds imidacloprid and thiamethoxam were detected in
stream water samples.
In private potable wells, targeted program sampling revealed 5.7% of potable wells in agricultural areas
contained one or more neonicotinoid compounds. Potable wells sampled that once contained atrazine or
alachlor above their corresponding enforcement standards (exceedance program), the likelihood of
neonicotinoid detection increased to 14.3%. In field-edge monitoring wells, 53.1% of sites had monitoring
well samples test positive for neonicotinoids. In irrigation wells, University studies reported up to 69% of
irrigation wells having one or more detections of the compound thiamethoxam. The majority of detects
occurred in areas where major agricultural crops are grown on coarse-grained surface soils having shallow
groundwater (less than about 20 feet deep). Many detections coincided with sandy grower areas within the
Central Sands region and the Wisconsin River Valley.
In addition to neonicotinoids, DATCP detected numerous other agricultural chemicals including nitrate in all
types of wells sampled as well as in streams. Neonicotinoid and other pesticides detected in irrigation wells
sampled in the Central Sands and Lower Wisconsin River Valley, as well those detected in stream samples in
the Central Sands, have implications for target and non-target insects, honeybees, wild bees and other
pollinators, as well as aquatic invertebrates. Aside from concerns over direct exposures to these organisms
during application and use of these products, there is additional concern over chronic exposures resulting
from residual concentrations in soil and plant tissues, and in contaminated groundwater used for irrigation
and occurring as base flow discharge to streams.
1
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Additional research is needed locally to evaluate whether the long term presence of neonicotinoids and other
compounds results in measurable effects on organisms in the Central Sands and other areas where
neonicotinoid compounds were detected.

Groundwater and Surface Water Use in Wisconsin
The State of Wisconsin, located in the western Great Lakes Region of North America, has abundant fresh
water resources that are extremely important to its residents, businesses, agriculture and recreation. The
state borders two Great Lakes, Lake Michigan and Lake Superior. Wisconsin has more than 15,000 inland
lakes (WDNR, Water Topics, 2017), most of which were formed as the great Laurentide Ice Sheet receded
during the Late Pleistocene Epoch about 13,000 years ago (Flint, 1971). Abundant fresh groundwater exists
across much of the state in Paleozoic age sedimentary rocks and Pleistocene glacial sediments (Luczaj &
Masarik, 2015).
In 2014, just under 2 trillion gallons of water were withdrawn from Wisconsin’s surface waters and from
groundwater wells. Surface water withdrawals represent about 88% of this total, or about 1.73 trillion
gallons. Most surface water withdrawals are used for cooling water in power generation (85%). Aside from
power generation, the largest users of surface water include paper production (5.6%), municipal water
supplies (4.4%), cranberry production (3.6%) and mining or other uses (1.8%) (WDNR, Wisconsin Water Use
Withdrawal Summary 2014, 2016).
As for groundwater uses, it is estimated that two thirds of Wisconsin’s population of 5.7 million people
(Census, 2010) rely on groundwater as their primary source of drinking water (WDNR, Groundwater
Coordinating Council Annual Report to Legislature, 2016). More than 800,000 low capacity wells serve
private homes, farms and businesses across the state. These wells withdraw an estimated 50 to 75 billion
gallons of water per year.
In addition to withdrawals from low capacity wells, more than 11,000 registered high capacity wells withdraw
groundwater for agricultural irrigation, municipal water supply systems, industrial and other high volume
water uses. A high capacity well is defined as one or more wells on a property where the collective
withdrawal capacity is 100,000 gallons or more per day. In 2014 (Figure 1), DNR reported 224 billion gallons
of groundwater withdrawn from high capacity wells for municipal, irrigation and other uses (WDNR,
Wisconsin Water Use Withdrawal Summary 2014, 2016).
Agricultural irrigation and municipal water withdrawals represent two of the largest annual groundwater use
categories in Wisconsin. Portage, Waushara and Adams Counties have the largest groundwater withdrawals
for agricultural irrigation (Figure 2). These counties are centrally located in the state and are home to a large
and globally significant potato and vegetable growing area. This area coincides with a region called the
central sand plain, or Central Sands, an area east of the Wisconsin River where glacially derived sand and
gravel deposits extend from the surface to depths greater than 50 feet. The area is known for highly
permeable sandy soils and abundant shallow groundwater.
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FIGURE 1 GROUNDWATER WITHDRAWALS BY WATER USE TYPE, 2014

FIGURE 1 GROUNDWATER WITHDRAWALS BY WATER USE TYPE, 2014

FIGURE 2 GROUNDWATER WITHDRAWALS BY WATER USE TYPE, 2014

FIGURE 3 GROUNDWATER WITHDRAWALS BY WATER USE TYPE, 2014

FIGURE 4 GROUNDWATER WITHDRAWALS BY WATER USE TYPE, 2014

FIGURE 5 GROUNDWATER WITHDRAWALS BY WATER USE TYPE, 2014

Left: In 2014, DNR reported 224 billion
gallons of groundwater withdrawn from
high capacity wells for municipal,
agricultural irrigation, industrial and
other purposes.
Municipal public water supplies
withdrew about 98 billion gallons (43%)
for residential, commercial, industrial
and institutional uses. Agricultural
irrigation withdrawals totaled about 78
billion gallons (35%), while industrial,
aquaculture, dairy and all other uses
totaled about 49 billion gallons (22%).
Low capacity wells for private homes,
farms and businesses withdraw another
50-75 billion gallons of water per year.

FIGURE 6 GROUNDWATER WITHDRAWALS BY WATER USE TYPE, 2014
FIGURE 2 GROUNDWATER WITHDRAWALS BY COUNTY, 2014
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FIGURE 8 GROUNDWATER WITHDRAWALS BY WATER USE TYPE, 2014
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IGURE 14 GROUNDWATER WITHDRAWALS BY COUNTY, 2014
In the center of the state, Portage, Waushara
and Adams Counties have high agricultural
irrigation withdrawals (ranking #1, #3 and #4
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FIGURE 12 GROUNDWATER WITHDRAWALS BY WATER USE TYPE, 2014
Groundwater withdrawals remained similar
FIGURE 17 GROUNDWATER WITHDRAWALS BY COUNTY, 2014
from 2013 through 2014.
Groundwater withdrawals are lower in the
north due to greater forest cover and lower
FIGURE 18 GROUNDWATER WITHDRAWALS BY COUNTY, 2014
population and agricultural needs.
(WDNR, Wisconsin Water Use Withdrawal Summary 2014, 2016)
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Major Crops Grown in Wisconsin
Different crops have different pesticides labeled for various crop protection needs. DATCP uses knowledge
about the types of agricultural crops grown across the state to better understand the types of pesticides used
on the landscape. This knowledge helps staff design groundwater testing programs to detect pesticides that
may contaminate groundwater and surface water resources.
Table 1 shows a summary of the major commodity crops grown in Wisconsin in 2015, as reported by the U.S.
Department of Agriculture (USDA) National Agricultural Statistics Service (NASS). Wisconsin often ranks ninth
annually among states in the nation for corn grown for grain, with approximately 3 million acres planted in
2015. Corn for silage added about 970,000 acres, for a total of about 4 million acres of corn grown annually.
Acres devoted to all forage (alfalfa and hay, dry equivalent) included about 2.6 million acres, and soybeans
about 1.9 million acres. Winter wheat, oats and barley combined to represent another 420,000 acres.
Potatoes for processing and fresh market were grown on about 62,500 acres, while peas, sweet corn and
snap beans combined for another 160,300 acres. Wisconsin routinely ranks as the nation’s top producer of
cranberries, with production occurring on 20,200 acres in 2015 (USDA-NASS & DATCP, 2016).
TABLE 1 MAJOR CROPS AND APPROXIMATE ACRES UNDER PRODUCTION IN WISCONSIN IN 2015

Major Crops Grown in 2015

Approximate Acreage

Corn (includes for grain and sileage)

3,970,000

Forage Crops (alfalfa and hay, dry equivalent)

2,600,000

Soybeans

1,900,000

Winter Wheat, Oats and Barley

420,000

Vegetables (peas, sweet corn, snapbeans and potatoes
for processing and fresh market)
Cranberries

222,800
20,200

(USDA-NASS & DATCP, 2016)

Figure 3 represents geographic information system (GIS) data from NASS showing the distribution of corn,
soybean, potato and other vegetable crops grown in 2015 (USDA-National Agricultural Statistics Service,
2016). This figure helps to illustrate agricultural cropping patterns that typically occur across the state. The
image shows corn and soybeans are grown widely across the southern two-thirds of the state. These crops
are typically interspersed and often in a rotation with each other, and with forage crops or small grains.
Potatoes, sweet corn and other vegetables are specialty crops that are also grown in rotation with corn,
soybeans and other crops. The areas that favor vegetable cropping can be seen in clusters across the state,
the most notable of which occurs in the center of the state (Central Sands). Smaller areas favorable to
vegetable growing can be seen on the figure, including an area within the Lower Wisconsin River Valley
(LWRV). Both the Central Sands Region and the LWRV are shown on the figure.
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FIGURE 3 CORN, SOYBEAN, POTATO AND VEGETABLE PRODUCTION IN WISCONSIN, 2015

FIGURE 25 CORN, SOYBEAN, POTATO AND VEGETABLE PRODUCTION IN WISCONSIN--2016

FIGURE 26 CORN, SOYBEAN, POTATO AND VEGETABLE PRODUCTION IN WISCONSIN--2016

FIGURE 27 CORN, SOYBEAN, POTATO AND VEGETABLE PRODUCTION IN WISCONSIN--2016

FIGURE 3 CORN, SOYBEAN, POTATO AND VEGETABLE PRODUCTION IN WISCONSIN--2016

FIGURE 28 CORN, SOYBEAN, POTATO AND VEGETABLE PRODUCTION IN WISCONSIN--2016

FIGURE 29 CORN, SOYBEAN, POTATO AND VEGETABLE PRODUCTION IN WISCONSIN--2016

FIGURE 30 CORN, SOYBEAN, POTATO AND VEGETABLE PRODUCTION IN WISCONSIN--2016

FIGURE 3 CORN, SOYBEAN, POTATO AND VEGETABLE PRODUCTION IN WISCONSIN, 2015

FIGURE 31 CORN, SOYBEAN, POTATO AND VEGETABLE PRODUCTION IN WISCONSIN--2016

FIGURE 32 CORN, SOYBEAN, POTATO AND VEGETABLE PRODUCTION IN WISCONSIN--2016

FIGURE 33 CORN, SOYBEAN, POTATO AND VEGETABLE PRODUCTION IN WISCONSIN--2016

Above: NASS imagery shows where major crops are typically grown in Wisconsin, including corn, soybeans, potatoes and other
vegetables. A sand plain located in the center of the state (brown outline) is known as the Central Sands Region (Luczaj &
Masarik, 2015). Marked by deep sandy soils and abundant shallow groundwater, it is where much of the state’s vegetable
production
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FIGURE 34 CORN, SOYBEAN, POTATO AND VEGETABLE PRODUCTION IN WISCONSIN--2016
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Neonicotinoid Insecticides
Neonicotinoid insecticides are nicotinic acetylcholine receptor agonists. They mimic the action of the
neurotransmitter acetylcholine, and bind strongly to nicotinic acetylcholine receptors (nAChRs) in the central
nervous system of insects, causing nervous stimulation at low concentrations, and at higher concentrations,
receptor blockage, paralysis and death (Tomizawa & Casida, 2005). They bind more strongly to receptors in
insects than to those of vertebrates, so they are selectively more toxic to insects (Goulson, 2013). First
introduced in 1994 (imidacloprid), they’ve been widely viewed as safer alternatives to more toxic insecticides
in the organochlorine, organophosphate and carbamate classes. They offer advantages of low toxicity to
vertebrates, high toxicity to insects, and a broad range of application types and use options over insecticides
in other classes. Neonicotinoid insecticides are water soluble and readily absorbed by plant roots or leaves
and are readily transported throughout plant tissues to provide long lasting systemic activity to all parts of
the plant. These advantages have helped make them the most popular class of insecticides worldwide, with
neonicotinoids representing 25% of all insecticides used globally (Goulson, 2013).
There are seven compounds classified as neonicotinoids that are commonly used in agriculture. These seven
compounds can be further broken out into one of three chemical groups. They include the Nnitroguanadines (clothianidin, imidacloprid, thiamethoxam and dinotefuran), the N-cyanoamidines
(acetamiprid and thiacloprid), and the nitromethylenes (nitenpyram). Two compounds (nitenpyram and
thiacloprid) are not contained in any products registered for use in Wisconsin and they will not be discussed
further in this report (one product containing thiacloprid was registered, but the registrant voluntarily
canceled the registration in 2016). The five remaining neonicotinoids clothianidin, imidacloprid,
thiamethoxam, acetamiprid and dinotefuran, are active ingredients in 600 products registered for use in
Wisconsin (Kelly Products Inc., 2017).
There are some important differences in uses of products that contain acetamiprid and dinotefuran that set
them apart from clothianidin, imidacloprid and thiamethoxam. Acetamiprid and dinotefuran have products
labeled for use on agricultural crops, but they are more widely used in turf, lawn and landscape products,
structural pest applications, companion and other animal products, greenhouse and nursery uses, and in bait
applications used in homes and other structures. Their crop uses tend to be more limited and do not include
use as seed treatments. Their uses are less widespread on the landscape than other neonicotinoid products.
Furthermore, DATCP has not detected acetamiprid or dinotefuran in any groundwater or surface water
samples collected through 2016. For these reasons, these two compounds are not discussed further in this
report.

Major Crop Uses in Wisconsin
Clothianidin, imidacloprid and thiamethoxam are registered in a total of 502 products sold in Wisconsin.
Clothianidin is the active ingredient in 29 products registered, imidacloprid in 423 and thiamethoxam in 50
registered products. Out of these total numbers, each active ingredient is found in products labeled for use
on major agricultural crops grown in Wisconsin, like corn, soybeans, potatoes, sweet corn, snap beans and
other high value vegetables. Clothianidin is in about 15 product formulations, imidacloprid is in about 105,
and thiamethoxam is in about 36 product formulations labeled for one or more major agricultural crop uses
(Kelly Products, Inc., 2017). Most commonly, these products are used as seed treatments on corn, soybeans
and small grains, but they also have formulations that allow their use as soil treatments or as foliar sprays on
6
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certain crops. Table 2 lists names of some of the major manufacturers or suppliers, common product names,
and common uses and formulations containing clothianidin, imidacloprid and thiamethoxam. The table
contains examples and is not meant to be an exhaustive list.
TABLE 2 SOME COMMON EXAMPLES OF MANUFACTURERS, PRODUCTS AND FORMULATIONS CONTAINING CLOTHIANIDIN,
IMIDACLOPRID AND THIAMETHOXAM

Neonicotinoid Active
Ingredient

Manufacturers and
Suppliers

Registrations and
Some Product Names

Common
Formulations and
Applications

Clothianidin

Bayer CropScience
Sumitomo Chemical Co
Takeda Chemicals

A total of 29 products
registered in Wisconsin,
about 15 for major
agricultural crop uses.
Some product names
include Deter, Modesto,
and Poncho.

Commonly supplied as a
flowable concentrate
prepared for uses as a
seed treatment.

Bayer CropScience
Makhteshim-Agan
Scotts

A total of 423 products
registered in Wisconsin,
about 105 for major
agricultural crop uses.
Some products include
Admire, Gaucho, Raxil,
and Chinook Blue.

Often supplied as
granules that are mixed
with water and applied
as a spray, used as a
seed treatment or
applied directly to
compost. For animal use
it is usually supplied as a
spot-on solution.

Syngenta
AgroCare
Kingtai Chemicals

A total of 50 products
registered in Wisconsin,
about 36 for major
agricultural crop uses.
Some products include
Actara, Cruiser SB,
Optigard and Platinum.

Formulations include
flowable concentrates
for seed treatments,
water dispersible
granules and suspension
concentrates.

Imidacloprid

Thiamethoxam

(Lewis, 2016) (Kelly Products, Inc., 2017)

With 502 products registered in Wisconsin, it is clear that neonicotinoid products are widely available for sale
and use in the state. But actual amounts of neonicotinoids used in agriculture is difficult to determine. NASS
conducts grower surveys and publishes data on pesticides used in Wisconsin and other states. A 2014 NASS
survey of pesticides and insecticides used on corn and potatoes in Wisconsin and several other states
reported that about 8% of Wisconsin corn acres had an insecticide applied, for a total of about 22,000
pounds of insecticides. Eight percent of Wisconsin’s annual 4 million corn acres amounts to 320,000 acres
treated. But the same survey further reports that 10% of corn growing operations in Wisconsin treat their
own seed after purchase for insect or disease control (USDA-NASS, 2014). It is unclear whether the NASS
numbers account for seed that was treated prior to purchase.
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Meanwhile, a 2015 study that evaluated pesticides applied to treated seed reported that national estimates
of neonicotinoid uses on corn and soybean were likely much higher. Douglas and Tooker estimated the use
of neonicotinoids and other pesticides on treated seed may be as high as 79-100% of corn seed and 34-44%
of soybean seed planted nationally (Douglas, 2015).
For potatoes grown in Wisconsin, the 2014 NASS survey provides some detail on neonicotinoids used.
Growers used insecticides on 99% of acres planted, with 56% of operations treating their own seed after
purchase. Acres treated broke down as follows: clothianidin was used on 36%, imidacloprid on 15%, and
thiamethoxam on 56% of potato acres. A total of 16,000 pounds of insecticides were reported used on
potatoes, with 2,000 pounds used for each of the three neonicotinoids clothianidin, imidacloprid and
thiamethoxam.
In summary, it is difficult to accurately estimate the actual amount of neonicotinoids used year to year in
Wisconsin agriculture. A large number of products are registered and available for use. Combined with NASS
grower-surveys and reports by others, the available data suggest that neonicotinoid use is common on high
value vegetable crops like potatoes, as well as other major crop types grown in the state. It may be that the
NASS grower surveys provide a conservative estimate of overall use when one considers the use of these
products on seed that is treated prior to the grower’s purchase. Other estimates suggest that as high as 79100% of corn seed and 34-44% of soybean seed planted annually may receive neonicotinoid treatments.

Physiochemical Properties of Neonicotinoids
In plants, clothianidin, imidacloprid and thiamethoxam are all taken up via the roots or across plant stems
and leaves. All three are considered xylem mobile, with dominant uptake routes following the transpiration
stream (i.e., no downward transport from leaves to roots). Numerous field studies have demonstrated that
clothianidin, imidacloprid and thiamethoxam applied via foliar, soil or seed treatment methods can result in
residues in pollen and nectar of blooming plants (U.S. EPA, January 4, 2016). Available data also suggests that
thiamethoxam is metabolized within plants to form clothianidin (U.S. EPA, January 5, 2017).
Clothianidin, imidacloprid and thiamethoxam also have similar physical and chemical properties. They are all
highly soluble in water, have low vapor pressures, low Henry’s Law Constants and low octanol-water partition
(Kow) coefficients. These properties suggest that these chemicals are readily soluble for movement with
water and are not likely to volatilize. In addition, their organic carbon partition coefficient (Koc) values are
consistent with compounds that are highly leachable. A list of physical and chemical properties of these
three compounds is included in Appendix 1.
The dominant transformation process for all three of these compounds is photolysis, or chemical breakdown
that occurs under direct exposure to the sun’s rays. Photolysis may occur on soil surfaces following soil
application and on wet foliage in the case of foliar application. Photolysis on foliage tends to occur more
rapidly than on soil. Photolysis can occur in days to weeks in water and months on the soil. Aerobic
transformation processes within the soil biome for each of these compounds is very slow, with half- life
values on the order of months to more than a year. Imidacloprid persists very long in soil, with an aerobic
soil half-life as long as 1600 days or more (U.S. EPA, January 4, 2016).
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DATCP Groundwater and Surface Water Testing Programs
DATCP collects groundwater and surface water samples and tests for agricultural chemicals under a number
of routine sampling programs housed within the Agricultural Resource Management Division (ARM). ARM
sampling programs are designed to meet groundwater protection obligations required under Ch. 160,
Wisconsin Statutes. The statute requires state regulatory agencies to determine whether activities, facilities
or practices under their regulation impact groundwater, and to evaluate contamination of groundwater
relative to established numeric preventive action limits (PALs) and enforcement standards (ESs). To meet
these statutory obligations, ARM conducts sampling programs that test private potable wells as well as nonpotable wells for non-point agricultural chemical contaminants (contaminants resulting from normal
agricultural use). Table 3 includes a listing of routine ARM groundwater monitoring programs.
TABLE 3 ARM SAMPLING PROGRAMS, WELLS SAMPLED AND PROGRAM FREQUENCY

Sampling Program

Wells Sampled

Purpose

Frequency / Number

Statewide Survey

Private potable

Randomly distributed

Occasional / ≈400 per event

Targeted

Private potable

At-risk, near agricultural area

Annual / 50-120 per year

Exceedance

Private potable

Trend, environmental fate

Annual / 20-30 per year

Field Edge

Monitoring

Surveillance/early warning

Annual / 30-90 per year

Irrigation

High Capacity

Surveillance/early warning

New & evolving

Sampling of private potable wells generally occurs under three sampling programs: statewide random
sampling, targeted sampling, and exceedance-well sampling. Potable wells can also be sampled outside of
routine sampling programs. Sampling of non-potable wells occurs via field edge monitoring wells and
irrigation well sampling. ARM also performs some annual surface water testing on a small percentage of
stream samples DNR collects annually under their surface water monitoring programs. A description of
sampling programs is provided below.

Private Potable Well Sampling
Statewide Survey
The statewide survey is a random sampling of private wells for pesticides and nitrate. It is performed on
about 400 private wells on an occasional basis, about once every 5-10 years. The purpose of this sampling
program is to obtain snapshots of water quality over time, in wells selected using a statistically random
approach, statewide. Half of the wells in this survey are selected using a stratified random sampling
procedure. The other half of wells included in the survey are repeats of the randomly selected wells from the
most recent prior survey. Benefits of this approach are that statistical comparisons can be made showing the
distribution of agricultural chemicals in groundwater statewide as a function of agricultural intensity, and to
show water quality changes with time. The most recent statewide surveys were conducted in 2016, 2007,
and 2000. Those conducted prior to 2016 did not analyze for neonicotinoid compounds.
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Targeted Sampling
Targeted sampling occurs annually, typically on about 50-120 wells per year. Unlike the statewide random
survey, targeted sampling intentionally uses a biased well selection approach. Under targeted sampling,
areas are selected for sampling based on factors that reflect an increased likelihood of pesticides and nitrate
leaching to groundwater. Factors like the amounts and types of pesticides used, crop density, lack of crop
rotations year after year, depth to groundwater, depth to bedrock and soil texture are all considerations that
can go into targeted sample planning. Targeted sampling focuses on sampling wells that are “at-risk” of
being contaminated by pesticides through agricultural use.
Exceedance Sampling
For potable wells that have a pesticide ES exceedance, state administrative rules require that DATCP take
action to prevent further degradation of groundwater quality. This response typically involves restrictions or
full prohibitions being placed on local uses of the offending pesticide through special orders or administrative
rules that apply to growers and landowners near the impacted well. Owners of any impacted wells are issued
drinking water advisories to inform them of known health risks associated with exposures so they can take
action to limit ongoing exposures. This typically involves the purchase and installation of a water treatment
device or a new water well. The state cannot require owners of contaminated private water wells to treat or
replace their water supply. Regardless, many owners elect to do so. Exceedance sampling involves re-testing
of potable wells that have exceeded an ES for a pesticide, but which remain in service after the discovery of
the contamination. Out of all the wells that have ever had an ES exceedance and remain in service, ARM
selects 20-30 each year for repeat testing. Exceedance sampling allows ARM to determine whether
restrictions that get placed on the use of a pesticide are effective at reducing groundwater contamination. It
also helps identify the time it takes for an agricultural contaminant to attenuate following placement of any
restrictions on pesticide use in an area.
Potable Wells Sampled for Other Purposes
Aside from the three potable well sampling programs identified above, occasionally potable wells are
sampled for other regulatory purposes. An example of this is when a groundwater contaminant investigation
is performed around a private well that has been found to contain a pesticide above an ES or nitrate
significantly above the ES. When this occurs, the impacted well and possibly others in the area of the
impacted well are sampled so that appropriate management strategies can be considered. Between April
2011 and September 2016, about 87 potable wells were sampled for purposes not related to another
specified sampling program.

Non-Potable Well Sampling
Field-Edge Monitoring
ARM also tests non-potable wells for agricultural chemicals. Between October 2006 and December 2016, the
agency collected groundwater samples from monitoring wells located on approximately 32 field-edge
monitoring sites across the state, representing a total of about 65 wells. The number of sites and wells has
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varied over time, as sites and wells are added or removed and as growers enter and leave the program. As of
the date of this report, there are 25 sites in 21 counties.
Field-edge monitoring sites are typically installed under agreements with growers who allow ARM to install
monitoring wells to test shallow groundwater for agricultural chemicals applied to fields. Over time,
monitoring well sites have been installed in a variety of geologic settings, often in areas of increased
susceptibility to groundwater contamination, such as areas of sandy soil, shallow bedrock or shallow
groundwater. Field sites typically have from one to three groundwater monitoring wells installed. Sites
having multiple wells have the first well typically screened across the shallow water table, with each
additional well screened over a slightly deeper interval. ARM collects 30-90 samples from these wells
annually. Testing of shallow field edge wells provides information about chemicals that reach groundwater
near the well, presumably from agricultural practices on an adjacent field. The well network provides an
early warning for those pesticides that leach readily and are more likely to impact streams or down gradient
potable water wells.
Irrigation Well Monitoring
One last form of non-potable well sampling ARM performs involves irrigation wells. In 2015 and 2016, ARM
collected samples from 22 high-capacity irrigation wells in the Central Sands growing area. Irrigation wells
are typically deep, large diameter wells that intersect deeper strata of an aquifer to meet high-capacity
pumping needs. They provide a significantly different (deeper) sample than that collected from a shallow
monitoring well that intersects only the top few feet of the saturated zone. This is a relatively new type of
site sampling that the agency intends to expand in future years.

Surface Water Sampling
DNR performs annual surface water sampling on hundreds of streams and rivers statewide to monitor a
variety of stream water quality parameters. ARM works collaboratively with DNR to obtain samples from a
small subset of the streams that DNR samples annually. Under this program, DNR and DATCP identify
streams of interest for sampling. DNR sets a sampling schedule and collects the samples. DATCP staff
coordinates pesticide analyses at BLS, and shares the data with DNR to help inform their surface water
quality programs.

Laboratory Analyses
Laboratory testing for ARM sampling programs is performed by the agency’s Bureau of Laboratory Services
(BLS). BLS performs gas chromatography, high-pressure liquid chromatography and mass spectrometric
analytical services consistent with ISO 17025 accreditation. A full listing of BLS groundwater analytes and
laboratory reporting limits is listed in Appendix 2 and includes 101 pesticide analytes and nitrate.
Changes to BLS equipment and testing capabilities have occurred over time. BLS first began testing for
thiamethoxam in 2008. In 2010, clothianidin and imidacloprid were added to the groundwater analyte list,
and the three remaining neonicotinoids (acetamiprid, dinotefuran and thiacloprid) were added in 2011.
Since 2011, all six compounds have been included in all ARM surface water and groundwater analyses. ARM
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sampling programs have detected clothianidin, imidacloprid and thiamethoxam numerous times, but
acetamiprid, dinotefuran and thiacloprid have not been detected in any samples collected through 2016.

Monitoring Results and Discussion
Results of All Private Potable Wells
Summary of All Potable Well Results
In total, ARM programs sampled 1,048 potable wells over 9 years, from 2008 through 2016. Locations of all
potable wells sampled, including those having detectable concentrations of neonicotinoids are shown in
Figure 4.
FIGURE 4 LOCATIONS OF NEONICOTINOID DETECTIONS IN ALL POTABLE WELLS SAMPLED - 2008 THROUGH 2016

FIGURE 37 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- 2016 STATEWIDE SURVEY

FIGURE 38 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- 2016 STATEWIDE SURVEY

FIGURE 39 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- 2016 STATEWIDE SURVEY

FIGURE 4 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- 2016 STATEWIDE SURVEY

FIGURE 40 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- 2016 STATEWIDE SURVEY

FIGURE 41 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- 2016 STATEWIDE SURVEY

FIGURE 42 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- 2016 STATEWIDE SURVEY

FIGURE 4 LOCATIONS OF NEONICOTINOID DETECTIONS IN ALL POTABLE WELLS SAMPLED - 2008 THROUGH 2016

FIGURE 43 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- 2016 STATEWIDE SURVEY

FIGURE 44 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- 2016 STATEWIDE SURVEY
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Out of 1,048 private potable wells sampled, 41 had a detection of one or more neonicotinoid compounds, for
an overall neonicotinoid detection frequency of 3.9%. Imidacloprid was detected 35 times, the most
frequent of the neonicotinoid compounds detected in potable wells (3.3% detection frequency), and
concentrations ranged from 0.052 to 1.59 micrograms per liter (µg/L). The average imidacloprid
concentration was 0.500 µg/L. Clothianidin was detected 28 times (2.7% detection frequency) and included
the highest concentrations of the neonicotinoids. Clothianidin concentrations ranged from 0.069 to 3.88
µg/L, with an average of 0.608 µg/L. Thiamethoxam was detected 25 times (2.4% detection frequency)
ranging in concentration from 0.141 to 1.61 µg/L, and an average of 0.699 µg/L.
All potable well results included testing related to programmatic sampling in the following areas: a statewide
sampling survey performed in 2016; targeted and exceedance program sampling performed annually, and
some sampling for other purposes, like groundwater investigations. Most wells were sampled just one time,
but a few were sampled more than once, such as when samples revealed a pesticide detect above a
standard, triggering confirmation testing or additional investigation.
The majority of potable wells having detectable concentrations of neonicotinoids are located near
agricultural areas having coarse grained soils and shallow groundwater. Other commonalities included crop
rotations of corn and/or soybeans intermixed with vegetable crops like potatoes, peas and sweet corn, and
significant areas under irrigation.

Breakdown of All Private Potable Well Results by Program Areas
Statewide Survey Results
ARM conducted a statewide random sampling survey of 401 potable wells in 2016. All wells were tested for
101 pesticide compounds and nitrate. Figure 5 shows locations of wells sampled.
Although nitrate and numerous pesticide compounds were detected statewide, just one well (Marathon
County) exhibited a detection of the neonicotinoid compound imidacloprid, at 0.0798 µg/L. The two most
commonly detected pesticide compounds were the ethane sulfonic acid breakdown products of the
herbicides metolachlor and alachlor. Metolachlor ESA was present in 32.2% and alachlor ESA was present in
21.5% of samples collected in the random survey.
The 2016 Statewide Survey was the first such survey to analyze for neonicotinoid compounds, so
comparisons of results for neonicotinoids to earlier statewide surveys is not possible. The 2016 sampling
report does make comparisons across prior surveys for other pesticides detected, and for nitrate. The report
can be viewed at: https://datcp.wi.gov/Pages/Programs_Services/GroundwaterReports.aspx (Wisconsin
Department of Agriculture, Trade and Consumer Protection, April 2017).
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FIGURE 5 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- 2016 STATEWIDE SURVEY

FIGURE 49 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- 2016 STATEWIDE SURVEY

FIGURE 50 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- 2016 STATEWIDE SURVEY

FIGURE 51 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- 2016 STATEWIDE SURVEY

FIGURE 4 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- 2016 STATEWIDE SURVEY

FIGURE 52 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- 2016 STATEWIDE SURVEY

FIGURE 53 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- 2016 STATEWIDE SURVEY

FIGURE 54 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- 2016 STATEWIDE SURVEY

FIGURE 5 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- 2016 STATEWIDE SURVEY

FIGURE 55 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- 2016 STATEWIDE SURVEY
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LOCATIONS
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NEONICOTINOID DETECTIONS IN POTABLE WELLS -- 2016 STATEWIDE SURVEY
Sample

Above: 401 samples collected during random sampling survey in 2016. Imidacloprid was detected in one Marathon
County well.

By design, and unlike the statewide survey, the targeted sampling approach does not cover all areas of the
state. The design targets sampling of wells considered to be at an elevated risk for pesticide contamination.
FIGURE 4 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- 2016 STATEWIDE SURVEY
Water samples are collected from these “at-risk” private wells in areas where major crops like corn, soy
beans, potatoes, sweet corn and other vegetables are grown year after year. Targeted sampling areas vary
by program year, and they are not typically resampled unless a test result is elevated, triggering verification
FIGURE 58 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- 2016 STATEWIDE SURVEY
sampling and a possible investigation.
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Between June 2008 and October 2016, a total of 511 private potable wells (525 samples) were tested under
the targeted sampling program. All samples were tested for pesticides and nitrate. The results show that 33
samples collected from 29 wells had detections of one or more of the compounds clothianidin, imidacloprid
and thiamethoxam for an overall neonicotinoid detection frequency of 5.7% of wells tested. The detections
are shown below in Figure 6.
FIGURE 6 RESULTS FROM TARGETED SAMPLING (525 SAMPLES FROM 511 WELLS)

FIGURE 61 RESULTS FROM TARGETED SAMPLING (525 SAMPLES FROM 511 WELLS)

FIGURE 62 RESULTS FROM TARGETED SAMPLING (525 SAMPLES FROM 511 WELLS)

FIGURE 63 RESULTS FROM TARGETED SAMPLING (525 SAMPLES FROM 511 WELLS)

FIGURE 5 RESULTS FROM TARGETED SAMPLING (525 SAMPLES FROM 511 WELLS)

FIGURE 64 RESULTS FROM TARGETED SAMPLING (525 SAMPLES FROM 511 WELLS)

FIGURE 65 RESULTS FROM TARGETED SAMPLING (525 SAMPLES FROM 511 WELLS)
The neonicotinoid data is presented in a stacked format to allow total combined concentrations to be easily
visualized, and because the three compounds are in the same chemical class and share similar
Fphysiochemical
IGURE 66 RESULTScharacteristics
FROM TARGETEDand
SAMPLING
SAMPLESEight
FROMsamples
511 WELLS
) all three neonicotinoid compounds
toxicity(525
to insects.
had
detected, while seven had two of the compounds, and the remainder had just one compound detected.
Imidacloprid was detected most frequently, 24 samples, at concentrations ranging from 0.147 to 1.59 µg/L.
detected
samples
atSconcentrations
ranging
FThiamethoxam
IGURE 6 RESULTS was
FROM
TARGETEDinS17
AMPLING
(525
AMPLES FROM 511
WELLS)from 0.206 to 1.26 µg/L, and
clothianidin was detected in 15 samples at concentrations ranging from 0.0686 to 3.88 µg/L.
The highest cumulative concentration of neonicotinoids detected was 5.525 µg/L in Well 07 (May 2013).
FIGURE 67 RESULTS FROM TARGETED SAMPLING (525 SAMPLES FROM 511 WELLS)
Well 07 had all three compounds present, and contained clothianidin at a concentration greater than the
combined concentrations detected in any of the other 28 wells that had detections. A second sample from
this well collected two years later (May 2015) exhibited a cumulative concentration of 3.41 µg/L. Other wells
Fthat
IGURE 68 RESULTS FROM TARGETED SAMPLING (525 SAMPLES FROM 511 WELLS)
had multiple detections included Well 01 (June 2008 and September 2010), Well 02 (June 2008 and June
2009), and Well 23 (June 2015 and September 2015). State or federal drinking water standards do not exist
for any of the neonicotinoids detected.
FIGURE 69 RESULTS FROM TARGETED SAMPLING (525 SAMPLES FROM 511 WELLS)
The black dots on Figure 7 show the locations of wells where targeted sampling occurred from 2008 through
2016. Yellow triangles represent locations where one or more neonicotinoids were detected.
FIGURE 5 RESULTS FROM TARGETED SAMPLING (525 SAMPLES FROM 511 WELLS)
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FIGURE 70 RESULTS FROM TARGETED SAMPLING (525 SAMPLES FROM 511 WELLS)
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FIGURE 7 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- TARGETED SAMPLING PROGRAM

FIGURE 73 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- TARGETED SAMPLING PROGRAM

FIGURE 74 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- TARGETED SAMPLING PROGRAM

FIGURE 75 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- TARGETED SAMPLING PROGRAM

FIGURE 6 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- TARGETED SAMPLING PROGRAM

FIGURE 76 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- TARGETED SAMPLING PROGRAM

FIGURE 77 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- TARGETED SAMPLING PROGRAM

FIGURE 78 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- TARGETED SAMPLING PROGRAM

FIGURE 7 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- TARGETED SAMPLING PROGRAM

FIGURE 79 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- TARGETED SAMPLING PROGRAM

FIGURE 80 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- TARGETED SAMPLING PROGRAM
Figure 7 shows a higher incidence of detects in wells located in and around the Central Sands region of the
state (Portage, Waushara, and Adams Counties). Several detects also occurred in wells near the Wisconsin
River
in northern
Adams
and
Juneau Counties
and IN
further
south
in -the
Lower Wisconsin
Valley counties
FIGURE
81 LOCATIONS
OF N
EONICOTINOID
DETECTIONS
POTABLE
WELLS
TARGETED
SAMPLING PRiver
ROGRAM
of Sauk, Iowa and Richland. These locations are all marked by the presence of shallow groundwater, sandy
soil conditions and relatively large areas under irrigation. Other features common to both the Central Sands
and
LWRV
increased acreage under potato and vegetable crops that occur in rotation with other
FIGURE
6 Linclude
OCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- TARGETED SAMPLING PROGRAM
major crops like corn or soybeans. It is likely that these factors, combined with use of products containing
neonicotinoid active ingredients contributed to the finding of these contaminants in these potable wells.
FIGURE 82 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- TARGETED SAMPLING PROGRAM

16FIGURE 83 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- TARGETED SAMPLING PROGRAM
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One detection occurred outside of these areas in a Dodge County potable well. The sample collected (Well
24, June 2015) had a detection of 0.131 µg/L clothianidin. The crops grown on fields in this area are
predominantly rotations of corn, soy and forage crops, with soil types within ½-mile consisting of
predominantly silt loam (Plano and Markesan) on 0-6% slopes (USDA-NRCS, October 2017).
Exceedance Well (Ex) Sample Results
Exceedance wells are private potable wells sampled over time to evaluate trends in concentrations of a
pesticide that exceeds an ES. Most of these wells were sampled in the Exceedance Program because of
elevated concentrations of the herbicides atrazine or alachlor. None of them were in the sampling program
due to the presence of neonicotinoid contaminants. Since these wells are known to be susceptible to
pesticide contaminant migration, their analytical results were reviewed for detections of neonicotinoids. The
results are presented below.
Between November 2009 and October 2016, a total of 49 wells were sampled. A total of 140 samples were
collected from the 49 wells. Seven wells (12 samples collected) had detections of one or more neonicotinoid
compounds, for a detection frequency of 14.3% of wells sampled. Figure 8 shows the wells and
neonicotinoid compounds detected.
FIGURE 8 DETECTIONS OF NEONICOTINOIDS IN POTABLE WELLS--EXCEEDANCE SAMPLING PROGRAM

FIGURE 85 DETECTIONS OF NEONICOTINOIDS IN POTABLE WELLS--EXCEEDANCE SAMPLING PROGRAM

FIGURE 86 DETECTIONS OF NEONICOTINOIDS IN POTABLE WELLS--EXCEEDANCE SAMPLING PROGRAM

FIGURE 87 DETECTIONS OF NEONICOTINOIDS IN POTABLE WELLS--EXCEEDANCE SAMPLING PROGRAM

FIGURE 7 DETECTIONS OF NEONICOTINOIDS IN POTABLE WELLS--EXCEEDANCE SAMPLING PROGRAM

FIGURE 88 DETECTIONS OF NEONICOTINOIDS IN POTABLE WELLS--EXCEEDANCE SAMPLING PROGRAM

FIGURE 89 DETECTIONS
OF NEONICOTINOIDS IN POTABLE WELLS--EXCEEDANCE SAMPLING PROGRAM
Concentrations
detected
were generally less than 1.0 µg/L with the exception of thiamethoxam in samples
collected from Well 30 in November 2009, September 2010 and October 2011 (1.61 µg/L, 1.08 µg/L, and 1.43
µg/L respectively). Clothianidin was detected most frequently (six wells, 10 samples) at concentrations
FIGURE 90
DETECTIONS
OF0.859
NEONICOTINOIDS
IN POTABLEwas
WELLS
--EXCEEDANCE
SAMPLING
PROGRAM
ranging
from
0.0698 to
µg/L. Imidacloprid
detected
in three
wells (five
samples) at concentrations
ranging from 0.118 to 0.537 µg/L. Thiamethoxam was detected in five wells (six samples) at concentrations
ranging from 0.141 to 1.61 µg/L. The highest total combined concentration was 2.3 µg/L and included lesser
FIGURE 8 DETECTIONS
NEONICOTINOIDS
POTABLE
ELLS--EXCEEDANCE
concentrations
of allOFthree
compoundsIN(Well
30, W
September
2010). SAMPLING PROGRAM
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FIGURE 91 DETECTIONS OF NEONICOTINOIDS IN POTABLE WELLS--EXCEEDANCE SAMPLING PROGRAM
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Figure 9 shows the locations of potable wells where exceedance sampling occurred from November 2009 to
October 2016. Similar to the results observed in the Targeted Sampling Program, locations where
neonicotinoid detections primarily occurred (yellow triangles) were in wells located in the Central Sands and
LWRV. Two exceptions to this included a well located in northern Sauk County, and a well in southeastern
Dane County.
FIGURE 9 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- EXCEEDANCE SAMPLING PROGRAM

FIGURE 97 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- EXCEEDANCE SAMPLING PROGRAM

FIGURE 98 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- EXCEEDANCE SAMPLING PROGRAM

FIGURE 99 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- EXCEEDANCE SAMPLING PROGRAM

FIGURE 8 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- EXCEEDANCE SAMPLING PROGRAM

FIGURE 100 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- EXCEEDANCE SAMPLING PROGRAM

FIGURE 101 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- EXCEEDANCE SAMPLING PROGRAM

FIGURE 102 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- EXCEEDANCE SAMPLING PROGRAM

FIGURE 9 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- EXCEEDANCE SAMPLING PROGRAM

FIGURE 103 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- EXCEEDANCE SAMPLING PROGRAM

FIGURE 104 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- EXCEEDANCE SAMPLING PROGRAM

FIGURE 105 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- EXCEEDANCE SAMPLING PROGRAM

FIGURE 8 LOCATIONS OF NEONICOTINOID DETECTIONS IN POTABLE WELLS -- EXCEEDANCE SAMPLING PROGRAM
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Results of Potable Wells Sampled for Other Purposes
Between April 2011 and September 2016, 107 samples were collected from 87 potable wells not tested
under the other sampling programs. Five out of 87 wells sampled had detections of one or more
neonicotinoid compounds. Figure 10 includes a graphical presentation of the concentrations of these
compounds as well as locations where sampling occurred.
FIGURE 10 DETECTIONS OF NEONICOTINOIDS AND LOCATIONS OF POTABLE WELLS SAMPLED FOR OTHER PURPOSES

FIGURE 109 DETECTIONS OF NEONICOTINOIDS AND LOCATIONS OF POTABLE WELLS
AMPLED
OTHER
PURPOSES
Left:SOut
of 87 FOR
potable
wells
sampled over a 10-year period that
were not included in other ARM
sampling programs, five (well
FIGURE 110 DETECTIONS OF NEONICOTINOIDS AND LOCATIONS OF POTABLE WELLS SAMPLED FOR OTHER PURPOSES
numbers 37 through 41) had a
detection of one or more
neonicotinoid compounds.

FIGURE 111 DETECTIONS OF NEONICOTINOIDS AND LOCATIONS OF POTABLE WELLS SAMPLED FOR OTHER PURPOSES

FIGURE 9 DETECTIONS OF NEONICOTINOIDS AND LOCATIONS OF POTABLE WELLS SAMPLED FOR OTHER PURPOSES
Left: Out of 87 potable wells
sampled over a 10-year period that
were not included in other ARM
FIGURE 112 DETECTIONS OF NEONICOTINOIDS AND LOCATIONS OF POTABLE WELLS
SAMPLED
FOR Ofive
THER
PURPOSES
sampling
programs,
(well
numbers 37 through 41) had a
detection of one or more
neonicotinoid compounds.

FIGURE 113 DETECTIONS OF NEONICOTINOIDS AND LOCATIONS OF POTABLE WELLS SAMPLED FOR OTHER PURPOSES
Right: Locations where 87
potable wells were sampled that
were not tested as part of other
FIGURE
DETECTIONS
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EONICOTINOIDS AND LOCATIONS OF POTABLE WELLS SAMPLED FOR OTHER PURPOSES
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FIGURE 10 DETECTIONS OF NEONICOTINOIDS AND LOCATIONS OF POTABLE WELLS
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FIGURE 115 DETECTIONS OF NEONICOTINOIDS AND LOCATIONS OF POTABLE WELLS
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Four out of five of the wells having detections were located within the Central Sands or near sandy areas
along the Wisconsin River. The concentrations of individual neonicotinoid compounds detected in these
wells was generally less than 1 µg/L. Imidacloprid was detected most frequently in this group of wells (four
times) at concentrations ranging from 0.052 to 1.06 µg/L. Clothianidin was detected in two wells at
concentrations ranging from 0.112 to 2.13 µg/L, and thiamethoxam was detected in one well at 0.743 µg/L.
The highest total combined concentration in any sample was 3.93 µg/L in Well 39 (a well in Waushara
County), which included detects of all three neonicotinoid compounds. One well in Marathon County (Well
40) had a very low detection of imidacloprid (0.112 µg/L).

Non-Potable Wells
Field-Edge Monitoring
Locations of field edge monitoring sites and where neonicotinoid compounds were detected in field edge
monitoring wells is shown on Figure 11. Between November 2006 and October 2016, 479 samples were
FIGURE 11 FIELD-EDGE MONITORING WELL LOCATIONS WITH NEONICOTINOID DETECTIONS

FIGURE 1210 FIELD-EDGE MONITORING WELL LOCATIONS WITH NEONICOTINOID DETECTIONS

One to four monitoring wells
are installed at each location.

FIGURE 1220 FIELD-EDGE MONITORING WELL LOCATIONS WITH NEONICOTINOID DETECTIONS
One to four monitoring wells
are installed at each location.

FIGURE 1230 FIELD-EDGE MONITORING WELL LOCATIONS WITH NEONICOTINOID DETECTIONS

FIGURE 10 FIELD-EDGE MONITORING WELL LOCATIONS WITH NEONICOTINOID DETECTIONS

FIGURE 1240 FIELD-EDGE MONITORING WELL LOCATIONS WITH NEONICOTINOID DETECTIONS

FIGURE 1250 FIELD-EDGE MONITORING WELL LOCATIONS WITH NEONICOTINOID DETECTIONS

FIGURE 1260 FIELD-EDGE MONITORING WELL LOCATIONS WITH NEONICOTINOID DETECTIONS

FIGURE 11 FIELD-EDGE MONITORING WELL LOCATIONS WITH NEONICOTINOID DETECTIONS

FIGURE 1270 FIELD-EDGE MONITORING WELL LOCATIONS WITH NEONICOTINOID DETECTIONS
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FIGURE 1280 FIELD-EDGE MONITORING WELL LOCATIONS WITH NEONICOTINOID DETECTIONS
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collected from monitoring wells located at 32 different field edge monitoring sites around the state.
Neonicotinoid compounds were detected in samples collected at 17 sites, representing 53.1% of sites. A
total of 198 samples had a detection of one or more neonicotinoid compounds.
The compound clothianidin was detected a total of 120 times in samples from 32 monitoring wells located at
17 sites. Clothianidin concentrations ranged from 0.0762 to 3.43 µg/L, and the average was 0.540 µg/L.
Imidacloprid was detected a total of 109 times in samples from 28 monitoring wells located at 12 sites.
Concentrations of imidacloprid ranged from 0.0594 to 4.54 µg/L, and the average was 0.764 µg/L.
Thiamethoxam was detected a total of 129 times in samples from 23 monitoring wells located at 15 sites.
Thiamethoxam concentrations ranged from 0.0864 to 8.93 µg/L, and the average concentration was 1.28
µg/L. Thiamethoxam was detected at the highest concentration and had the greatest average concentration
relative to the other neonicotinoids.
The field monitoring sites with neonicotinoid detections generally coincided with locations of potable wells
that had neonicotinoid detects (Figure 4). These monitoring sites generally include sites located in the
Central Sands counties of Adams, Portage and Waushara, and in locations near the Wisconsin River (Juneau,
Sauk, Iowa, Dane and Grant Counties). All monitoring well sites having neonicotinoid detections also have
coarse grained soils and shallow groundwater. The highest concentration of any neonicotinoid compound
detected was thiamethoxam at a concentration of 8.93 µg/L in a sample collected from a monitoring well
located at Adams Site 2.
The data from Adams Site 2 and Adams Site 5, are shown in Figure 12. These locations generally had some of
the highest concentrations of thiamethoxam detected. Also presented in the figure is Waushara County Site
6, another Central Sands site that had the highest concentration of imidacloprid detected in ARM samples.
Crops grown at Adams Sites 2 and 5, and Waushara Site 6 typically includes rotations of high value vegetable
crops like sweet corn, snap beans and potatoes. The crop rotation at Waushara Site 6 includes carrots and
peas with the other high value vegetable crops.
For comparison to the Central Sands sites, the results of monitoring at three sites located within the LWRV
are shown in Figure 13 (Dane, Iowa and Sauk Counties). Sites located outside of the Central Sands and
Wisconsin River Valley that had neonicotinoid detects included sites in Langlade and Dunn Counties. These
sites also have coarse grained soils and shallow groundwater. At the Langlade site, the neonicotinoids
clothianidin and thiamethoxam were detected in three of eight samples collected from one well: clothianidin
concentrations ranged from 0.431 to 0.57 µg/L while thiamethoxam ranged from 0.479 to 1.33 µg/L. In Dunn
County, two sites had detections. One Dunn County site had detects in four out of eight samples with
clothianidin only ranging from 0.076 to 0.12 µg/L. The second Dunn County site had detects of clothianidin
and imidacloprid ranging from 0.128 to 0.263 µg/L and 0.069 to 0.297 µg/L respectively.
The Brown County site that had detections of neonicotinoids is located in a significantly different geologic
setting than the other field monitoring sites with detections. Soils here are gravelly silt over dolomite
bedrock at about 12 feet, with the water table in bedrock at about 28 feet. The overall depth of the
monitoring well is 40 feet. At this site, thiamethoxam was detected at concentrations of 0.524 µg/L and
0.123 µg/L in two out of eight samples collected. Neither clothianidin nor imidacloprid were detected in any
samples here. The main crop grown at this location is corn. This site was originally installed as part of a
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FIGURE 12 RESULTS FROM THREE CENTRAL SANDS MONITORING WELL SITES
Right: Adams County Site 2, located in
the Central Sands, had 21 samples
Fcollected
IGURE 133
HREE CENTRAL SANDS MONITORING WELL SITES
fromRESULTS
wells 1,FROM
2, andT3.
Samples are typically collected from the
shallowest well with groundwater
present, but in October 2016, samples
FIGURE 134 RESULTS FROM THREE CENTRAL SANDS MONITORING WELL SITES
were collected from all three wells at
this site. Well 2 had the greatest detect
of thiamethoxam at 8.93 µg/L in May
2009.
andFROM
imidacloprid
FIGUREClothianidin
135 RESULTS
THREE CENTRAL SANDS MONITORING WELL SITES
were not analyzed until November
2010. Imidacloprid was first detected
in 2015. Crops grown include a
Frotation
IGURE 11
RESULTS
FROM
THREE
ENTRAL SANDS MONITORING WELL SITES
of sweet
corn,
snap
beansCand
potatoes.

FIGURE 136 RESULTS FROM THREE CENTRAL SANDS MONITORING WELL SITES

FIGURE 137 RESULTS FROM THREE CENTRAL SANDS MONITORING WELL SITES

FIGURE 138 RESULTS FROM THREE CENTRAL SANDS MONITORING WELL SITES

FIGURE 12 RESULTS FROM THREE CENTRAL SANDS MONITORING WELL SITES

FIGURE 139 RESULTS FROM THREE CENTRAL SANDS MONITORING WELL SITES
Right: Waushara County Site 6 had
20 samples collected from two wells
Ffrom
IGURE
140
RESULTS
FROM
THREE CENTRAL SANDS MONITORING WELL SITES
May
2011
through
October
2016. Well 2 had just one detect of
imidacloprid in October 2015, while
well 1 had detects of imidacloprid in
FIGURE 141 RESULTS FROM THREE CENTRAL SANDS MONITORING WELL SITES
every sample collected, including the
highest concentration of
imidacloprid detected at any
Fmonitoring
IGURE 11 R
well
ESULTS
site,FROM
4.54 µg/L
THREE
in CENTRAL SANDS MONITORING WELL SITES
October 2014. Crops grown are
similar to the rotation of vegetables
at the Adams sites, but also includes
Fregular
IGURE 142 RESULTS FROM THREE CENTRAL SANDS MONITORING WELL SITES
rotations of carrots and peas.

FIGURE 143 RESULTS FROM THREE CENTRAL SANDS MONITORING WELL SITES
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FIGURE 144 RESULTS FROM THREE CENTRAL SANDS MONITORING WELL SITES

Left: Adams County Site 5, showing 17
samples collected from wells 1, 2 and
3 from June 2011 through October
2016. Samples are typically collected
from the shallowest well with
groundwater present. Note that
samples were collected from all three
wells in 2016. Similar to Adams Site 2,
thiamethoxam is present at
significantly greater concentrations
than clothianidin or imidacloprid.
Crops grown include a rotation of
sweet corn, snap beans and potatoes.

DRAFT

DRAFT

DRAFT v. 08/29/18

FIGURE 13 RESULTS FROM SELECT DANE, IOWA AND SAUK COUNTY FIELD EDGE SITES (LWRV)

Field Edge Monitoring Results (µg/L)
Left: Dane County Site 1 - nine samples
collected from one well from May 2011
Clothianidin
Imidacloprid
Thiamethoxam
October 2016. All samples detected
FIGURE4 145 RESULTS FROM SELECT DANE, IOWA AND SAUK COUNTY FIELD EDGEthrough
SITES (LWRV)
clothianidin as high as 2.05 µg/L and just one
3
sample (April 2015) had a trace of
2
thiamethoxam detected. Field has coarse soils,
1
FIGURE0 146 RESULTS FROM SELECT DANE, IOWA AND SAUK COUNTY FIELD EDGEshallow
SITES (LWRV)
groundwater and is equipped with
irrigation. The grower reports only corn grown
at this site year after year.
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FIGURE 147 2RESULTS
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FIGURE 12 RESULTS FROM SELECT DANE, IOWA AND SAUK COUNTY FIELD EDGE SITES (LWRV)

Field Edge Monitoring Results (µg/L)
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FIGURE 4148 RESULTS FROM SELECT DANE, IOWA AND SAUK COUNTY FIELD EDGE SITES (LWRV)
3
2
1
FIGURE 0149 RESULTS FROM SELECT DANE, IOWA AND SAUK COUNTY FIELD EDGE SITES (LWRV)
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FIGURE 150 RESULTS FROM SELECT DANE, IOWA AND SAUK COUNTY FIELD EDGE SITES (LWRV)
Date and Well Sampled
FIGURE 13 RESULTS FROM SELECT DANE, IOWA AND SAUK COUNTY FIELD EDGE SITES (LWRV)
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Above: Iowa County Site 1 – shows 22
samples collected from four wells. Note
Field Edge Monitoring Results (µg/L)
that this site had all four wells tested on
Sauk Co. Site 6
four separate events. Field is coarse
grained, shallow to water, and irrigated.
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FIGURE 12 RESULTS FROM SELECT DANE, IOWA AND SAUK COUNTY FIELD EDGE SITES (LWRV)
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separate study that evaluated the influence of fracture flow infiltration at this well following precipitation
events. Researchers reported that fracture flow was evident at the site, with significant changes in water
chemistry and temperature occurring in the well about two days following a precipitation event. The
monitoring sites in Kewaunee, Manitowoc and Calumet Counties are in geologic settings similar to the Brown
County site, but neonicotinoids were not detected in seven samples collected at each of these sites.
Irrigation Well Sample Results
Between 2015 and 2016, ARM collected 23 samples from 22 irrigation wells owned by three cooperating
growers within the Central Sands growing area. One or more neonicotinoid compounds were detected in 18
irrigation wells sampled. The results of testing for neonicotinoids in irrigation wells is shown in Figure 14.
FIGURE 14 NEONICOTINOID DETECTIONS IN IRRIGATION WELL SAMPLES

FIGURE 157 NEONIC DETECTIONS IN IRRIGATION
WELL
SAMPLES
Irrigation
Well
Results (µg/L)
Clothianidin
Imidacloprid
FIGURE 158 NEONIC DETECTIONS IN IRRIGATION WELL SAMPLES
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FIGURE 2159 NEONIC DETECTIONS IN IRRIGATION WELL SAMPLES
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FIGURE 13 NEONICOTINOID DETECTIONS IN IRRIGATION WELL SAMPLES
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FIGURE 160 NEONIC DETECTIONS IN IRRIGATION WELL SAMPLES
Date and Well Sampled

FIGURE 161 NEONIC DETECTIONS IN IRRIGATION WELL SAMPLES
Clothianidin was detected in 15 samples ranging in concentration from 0.0815 to 0.602 µg/L. The average
detection for clothianidin was 0.254 µg/L. Imidacloprid was detected in 18 samples ranging in concentration
to 1.87
µg/L. TheINaverage
detection
for imidacloprid was 0.500 µg/L. Thiamethoxam was
Ffrom
IGURE0.0592
162 NEONIC
DETECTIONS
IRRIGATION
WELL SAMPLES
detected in 14 samples ranging in concentration from 0.0746 to 0.904 µg/L. The average concentration of
thiamethoxam detected was 0.325 µg/L. Generally, the sum of neonicotinoids detected in samples was less
than
µg/L,
with just two
samples marginally
exceeding
2 µg/L.
FIGURE2 14
NEONICOTINOID
DETECTIONS
IN IRRIGATION
WELL SAMPLES
ARM only recently began sampling irrigation wells, so these results are from a small number of wells, all of
which are located within the Central Sands. For comparison, University of Wisconsin-Madison (UW)
Fresearchers
IGURE 163 NEONIC DETECTIONS IN IRRIGATION WELL SAMPLES
have published results of testing for neonicotinoids in a much larger set of irrigation wells that
included both Central Sands and LWRV wells. Between 2013 and 2015, UW researchers analyzed 289
FIGURE 164 NEONIC DETECTIONS IN IRRIGATION WELL SAMPLES
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samples from 92 high capacity irrigation wells for the presence of thiamethoxam. Wells tested were widely
located across the Central Sands and the LWRV vegetable growing areas. Each well was tested one to six
times over three years. The results showed detections of thiamethoxam over the limit of quantitation (0.5
µg/L) in 69% of the 92 wells sampled. Six samples exceeded 1.0 µg/L. The concentration of thiamethoxam
ranged from non-detect to 1.69 µg/L. The mean concentration detected was 0.291 µg/L thiamethoxam
(Groves, Prince, & Bradford, 2017).
In irrigation well samples collected by ARM, neonicotinoids were not the only pesticide compounds detected.
Numerous other pesticides were also detected. To illustrate the mixture of pesticides detected, Figure 15
shows the thirteen pesticide compounds detected in the sample, which was collected from irrigation well
IR09 in August 2016. Nitrate was also detected at a concentration of 29.1 milligrams per liter (mg/L), but is
not shown on the chart.
FIGURE 15 PESTICIDES DETECTED IN A SAMPLE FROM WELL IR09, ADAMS COUNTY

FIGURE 169 PESTICIDES DETECTED IN A SAMPLE FROM WELL IR09, ADAMS COUNTY

FIGURE 170 PESTICIDES DETECTED IN A SAMPLE FROM WELL IR09, ADAMS COUNTY

FIGURE 171 PESTICIDES DETECTED IN A SAMPLE FROM WELL IR09, ADAMS COUNTY

FIGURE 14 PESTICIDES DETECTED IN A SAMPLE FROM WELL IR09, ADAMS COUNTY

FIGURE 172 PESTICIDES DETECTED IN A SAMPLE FROM WELL IR09, ADAMS COUNTY

FIGURE 173 PESTICIDES DETECTED IN A SAMPLE FROM WELL IR09, ADAMS COUNTY

Left: Irrigation wells
sampled by ARM typically
had multiple pesticides
detected in addition to
clothianidin, imidacloprid
and thiamethoxam. The
example to the left shows
one sample from irrigation
well IR09 collected in
August 2016. A total of 13
pesticides and pesticide
metabolites were detected
at concentrations ranging
from 0.174 (atrazine) to
7.33 µg/L (metolachlor
ESA).

Left: Irrigation wells
sampled by ARM typically
multiple
pesticides
Like the neonicotinoids, many of the compounds detected do not have published ESs.hadFor
compounds
that
detected in addition to
Fhave
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detected
didIR09,
not exceed
corresponding ES. The herbicidal
clothianidin, imidacloprid
metabolite metolachlor ESA (7.33 µg/L) was present at a concentration nearly 10 times
than the
andgreater
thiamethoxam.
The
highest neonicotinoid concentration (thiamethoxam, 0.798 µg/L). Aside from concentrations
alone,
the
example to the left shows
Fnumber
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water
pesticides and pesticide
Fwells.
IGURE 175 PESTICIDES DETECTED IN A SAMPLE FROM WELL IR09, ADAMS COUNTY
metabolites were detected
at concentrations ranging
from 0.174 (atrazine) to
7.33 µg/L (metolachlor
FIGURE 176 PESTICIDES DETECTED IN A SAMPLE FROM WELL IR09, ADAMS COUNTY
ESA).
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Comparison of Groundwater Results across Well Types
Since most detections of neonicotinoids occurred in wells located in similar geologic conditions and having
similar agricultural practices, we compared the averaged concentrations of neonicotinoid detections across
well types. Figure 16 shows a comparison of the average concentrations of neonicotinoid compounds
detected in field edge monitoring wells compared to irrigation wells and potable wells sampled. As shown in
the figure, the average concentrations of thiamethoxam were significantly higher in field-edge monitoring
well samples, intermediate in potable well samples, and lowest in irrigation well samples. Imidacloprid
concentrations were highest in field edge monitoring well samples, and about the same in potable and
irrigation well samples. Average clothianidin concentrations were the greatest in potable well samples,
followed by field edge monitoring well samples, and lowest in irrigation well samples.
FIGURE 16 AVERAGES OF NEONICOTINOID DETECTIONS BY WELL TYPE

Average of Detections by Well Type
FIGURE 181 AVERAGES OF NEONICOTINOID DETECTIONS BY WELL TYPE
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FIGURE 15 AVERAGES OF NEONICOTINOID DETECTIONS BY WELL TYPE
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FIGURE 184 AVERAGES OF NEONICOTINOID DETECTIONS BY WELL TYPE
Well location and design could be reasons why monitoring wells had the highest average concentrations
observed. Field edge monitoring wells are located within or immediately adjacent to fields where pesticides
FIGURE
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VERAGES
NEONICOTINOID
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BYbe
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ELL TYPEfrom the uppermost few feet of the aquifer.
are
applied.
areOF
designed
to allowDsamples
This is not the case with potable wells. Potable wells may be located near a cropped field, but they are not
within a field of application. Potable wells may be shallow or deep, but are typically designed to draw water
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FIGURE 188 AVERAGES OF NEONICOTINOID DETECTIONS BY WELL TYPE
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It is unclear why the average clothianidin concentration observed was higher in potable wells than in field
edge monitoring wells. This somewhat concerning, and deserves some discussion. Additional research and
monitoring would be required to explain why, but two possible reasons for this are discussed below.
First, the average clothianidin concentration detected in potable wells (0.608 µg/L) is only slightly higher than
the average detected in field edge monitoring wells (0.54 µg/L). We explored whether this could be the
result of an outlier, one sample where the concentration greatly exceeded others in the dataset, such that
the result could be questioned. One potable well did, in fact, have an observed detection of clothianidin that
was significantly higher than the other detects observed in other potable wells (Well 07, 3.88 µg/L, Figure 5).
By removing this single high detection of clothianidin from the potable well data, the average clothianidin
concentration drops to 0.486 µg/L, a concentration much closer to other detected concentrations. However,
there is no good reason for discarding this data point, as a second sample collected from the same well (two
years later) revealed yet another high detection of clothianidin along with similar ratios of the other
neonicotinoids observed earlier. Furthermore, irrigation wells and monitoring wells sampled in the same
general area of potable Well 07 revealed similar detects of all three neonicotinoids.
A second possible reason why the average clothianidin concentration is higher in potable wells than in
monitoring wells may involve chemical degradation. The physiochemical characteristics of these compounds
suggest that, once in groundwater, these compounds degrade more slowly and can migrate significant
distances in sand and gravel aquifers, especially with continued field use or inputs at their source. EPA
reports that clothianidin was observed as a significant component of thiamethoxam degradation. From fate
studies, they suggest that thiamethoxam degradation could result in as much as 13% of clothianidin observed
in the subsurface (U.S. EPA, January 5, 2017). It is, therefore, possible that the elevated clothianidin
concentration in wells farther from fields of application, could partly be the result of thiamethoxam
degradation that occurs along the flow path to a down gradient receptor, like a private well. This possibility
makes sense for a number of reasons: both clothianidin and thiamethoxam were detected in many shallow
monitoring wells near fields of application; the average concentration of thiamethoxam in field edge
monitoring wells was significantly higher than the clothianidin average; the physiochemical characteristics of
both compounds suggests they migrate and are persistent in subsurface soils and groundwater;
thiamethoxam degradation has (in part) been shown to result in clothianidin formation; and thiamethoxam
degradation is likely to occur with greater time and migration distance from the application site. The real
reason for the higher average clothianidin in potable wells is likely more complicated and would require a
more detailed study to explain what is actually occurring.

Surface Water Monitoring Results
From March 2011 through December 2016, ARM collaborated with DNR to obtain surface water samples
from 34 streams that were being sampled under other DNR sampling programs. A total of 430 surface water
samples were collected and analyzed for pesticides. Streams were generally sampled six or more times, with
samples collected monthly from spring through fall. Some streams were sampled two or more years.
Figure 17 shows the locations of the 34 streams sampled as well as where neonicotinoids were detected. The
neonicotinoid compound imidacloprid was detected in samples from two streams, while thiamethoxam was
detected in samples from four streams. Most detections occurred in samples collected from just two
streams, Tenmile Creek in Portage County (two sampling stations) and Carter Creek in Adams County.
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FIGURE 17 STREAM SAMPLING LOCATIONS WITH NEONICOTINOID DETECTIONS

FIGURE 16 STREAM SAMPLING LOCATIONS

FIGURE 17 STREAM SAMPLING LOCATIONS WITH NEONICOTINOID DETECTIONS

FIGURE 16 STREAM SAMPLING LOCATIONS

Above: From March 2011 through December 2016, DATCP analyzed a total of 430 surface water samples from 34
streams for pesticides. Streams were sampled six or more times, with some at more than one location.

Both of these streams are located within the Central Sands Region. A third stream located in the Central
Sands, Little-Roche-Cri Creek was sampled eight times in 2011, with no neonicotinoid detections. Two
streams not located within the Central Sands, the Milwaukee River (33 samples) and the Neenah Slough
(eight samples), each had one detection of the compound thiamethoxam. Figure 18 shows the dates and
concentrations of neonicotinoid compounds detected in samples from Tenmile and Carter Creeks. The
compound clothianidin was not detected in any stream samples.
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FIGURE 18 NEONICOTINOID DETECTIONS IN TWO STREAMS IN WISCONSIN’S CENTRAL SANDS REGION

Implications for Important Receptors
There are a number of important receptors that could receive inadvertent exposures to the neonicotinoids
detected during DATCP groundwater and surface water sampling efforts. Below is a discussion of potential
exposures to humans through drinking water, exposures to target and non-target insects and pollinators
through contaminated groundwater, and to aquatic invertebrates and other organisms through exposures to
contaminated surface water.
Risks for Human Consumption of Drinking Water
There are currently no National Primary Drinking Water Standards (e.g., maximum contaminant levels-MCLs)
or state drinking water standards established for clothianidin, imidacloprid or thiamethoxam. With
consideration to the number of detections observed by ARM in private wells, and the extensive use of
neonicotinoids in agriculture, DATCP has requested that DHS and DNR evaluate these compounds for
consideration of development of state groundwater standards under ch. 160, Wis. Stats. In the event these
agencies determine standards are warranted, DNR will draft administrative rules to promulgate new
standards. Once the decision is made to set standards by administrative rule, it will take two to three years to
develop and finalize the standards through Wisconsin’s administrative rulemaking process.
In the absence of specific state drinking water standards or federal MCLs, EPA publishes a list of Human
Health Benchmarks for Pesticides (HHBPs). HHBPs are not in themselves enforceable as numeric standards.
They are developed based on an assumed lifetime exposure scenario to assist in considering whether the
detection of a pesticide in drinking water may pose a significant human health risk (U.S. EPA, January 2017).
The concentrations found in DATCP drinking water samples are less than the chronic HHBP values derived by
EPA for clothianidin (630 µg/L), imidacloprid (360 µg/L), and thiamethoxam (77 µg/L).
With further regard to consumptive exposures to neonicotinoids and other pesticides in drinking water for
which no state or federal standards exist, there is added uncertainty related to possible combined effects
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that may result from exposures to multiple pesticide contaminants and elevated nitrate in drinking water.
The DATCP data show that, in agricultural areas, wells often contain detectable concentrations of several
pesticides and high nitrate. Figure 19 shows all pesticides detected in samples collected from two potable
FIGURE 19 ALL PESTICIDE COMPOUNDS DETECTED ON MULTIPLE SAMPLE DATES -- POTABLE WELLS 30 AND 35

µg/L
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wells during ARM exceedance well sampling efforts. In one well sampled five times, samples revealed the
presence of seven to 12 pesticide compounds plus high nitrate in each sample collected. In the second well
that was sampled six times, samples revealed four to seven pesticides plus high nitrate in each sample
collected. Although the concentrations of individual pesticides detected in these private wells is arguably
low, they are often present in a mixture or “cocktail” of multiple pesticides plus nitrate. Although standards
and benchmarks may exist for individual compounds, there is currently a lack of research on additive or
synergistic effects when these conditions exist in drinking water.
The presence of multiple pesticides in groundwater sampled from both potable private wells and irrigation
wells, regardless of whether standards are exceeded, is an indicator of resource degradation that further
brings into question the need for changes in the way these pesticide products are labeled and registered for
use on the landscape to ensure ongoing sustainability of agriculture and other needs for clean water. Land
uses tend to change over time. It is likely that future wells installed in these sandy irrigated areas will
produce pesticide impacted groundwater, regardless of the purpose for which those wells are installed.
Random sampling surveys of private wells conducted by ARM suggests that the number of pesticides being
detected in potable wells in the state is increasing rather than decreasing. To help illustrate this, Figure 20
shows a comparison of the numbers of wells having multiple pesticide detections in the 2007 Statewide
Survey versus the 2016 Statewide Survey. The figure shows that, after adjusting for differences in laboratory
detection limits and reporting limits, the number of wells discovered that had two, three, four, five, six and
seven different pesticides, increased in 2016 over those discovered in 2007.
FIGURE 20 PESTICIDE DETECTIONS PER WELL IN STATEWIDE SURVEYS
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Left: The number of pesticides
detected per well generally
increased between the 2007 and
2016 surveys.
DATCP compared how many wells
in the 2007 survey had just one
detected pesticide to the number
of wells in the 2016 survey that had
just one reported pesticide. This
comparison is followed by the
number of wells with just two
pesticides, then three, then four,
etc., until all wells with multiple
detected pesticides are included.
To eliminate bias in comparison,
only pesticides that were included
on the analytical list for both the
2007 and 2016 surveys were
included in this evaluation. The
data were also adjusted for
differences in detection and
reporting limits between the two
surveys.
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Risks for Target and Non-target Insects and Pollinators
With the decline in honeybee and wild bee populations in recent years, the amount of research performed
on neonicotinoids and risks they pose to target and non-target insects and other organisms has increased
tremendously. It has been estimated that more than half of all research published on neonicotinoids since
1995 has occurred within the years 2013 to 2016 (Wood & Goulson, 2017). This recent worldwide body of
research is helping show the effects that persistent, low levels of neonicotinoids can have on a wide range of
free-living organisms.
It is generally understood that exposures to bees and other pollinators to this class of insecticides can occur
via direct contact during application of pesticide sprays or to fugitive dust lost during handling of bulk treated
seed, or it can occur indirectly through foraging on pollen or nectar of treated plants. But contaminated
irrigation water adds another potential route of exposure for both target and non-target insects and other
organisms. This is because irrigation wells spray concentrations of neonicotinoids that have leached to
groundwater back onto plants and the land surface even when no new applications of these pesticides are
intended.
The following paragraphs help highlight recent research and data collected specifically within the Central
Sands region that helps illustrate concerns over the presence of low level concentrations of neonicotinoids
like those detected in samples collected from monitoring wells, private potable wells, and irrigation wells.
A study performed by UW researchers in the Central Sands (Huseth, Lindholm, Groves, & Groves, 2014)
determined that applications of low concentrations of neonicotinoids may be a significant concern for target
insects that are repeatedly exposed to low concentrations. The study focused on insecticide resistance
development in Colorado potato beetle (Leptinotarsa decemlineata) populations resulting from different
types of soil-applied applications of imidacloprid and thiamethoxam on potatoes. Researchers measured
insecticide concentrations in plant tissues over time and monitored beetle populations for two-years
following applications. They found that regardless of soil application method or neonicotinoid used, the
insecticides lost efficacy over time, but were still detectible in plant tissues at sub-lethal concentrations long
after being applied. An important conclusion from the study was that chronic exposure to soil-applied
systemic insecticides resulting from in-furrow, treated seed, and side dress application methods may
accelerate selection for resistance in insect pests in potatoes.
Another study by UW researchers (Huseth & Groves, 2014) looked closely at leaching of soil-applied
thiamethoxam on irrigated Central Sands potato plots over two years. Researchers used pan lysimeters to
collect leachate beneath a control plot, three plots that received different soil-applied treatments, and one
plot that received a foliar treatment of thiamethoxam. Samples were collected from lysimeters throughout
the growing season each year, including after vine-kill and harvest. Samples were analyzed and leaching of
thiamethoxam was documented at all plots ranging from trace concentrations within the control plot to
samples containing as high as 20 µg/L (Figure 21). Interestingly, concentrations in lysimeter samples were
highest in samples collected late in the season after the vines were killed to prepare the crop for harvest.
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FIGURE 21 THIAMETHOXAM CONCENTRATIONS IN LYSIMETER SAMPLES BENEATH POTATO (HUSETH & GROVES, 2014)

FIGURE 20 THIAMETHOXAM CONCENTRATIONS IN LYSIMETER SAMPLES BENEATH POTATO (HUSETH & GROVES, 2014)

FIGURE 21 THIAMETHOXAM CONCENTRATIONS IN LYSIMETER SAMPLES BENEATH POTATO (HUSETH & GROVES, 2014)

FIGURE 20 THIAMETHOXAM CONCENTRATIONS IN LYSIMETER SAMPLES BENEATH POTATO (HUSETH & GROVES, 2014)

Above: Huseth and Groves studied thiamethoxam concentrations in leachate from potato. Average thiamethoxam
recovered from in-furrow and foliar treatments in (A) 2011 and (B) 2012 (error bars show range in +/- standard
deviations). Dotted lines indicate the date that the producer applied vine desiccant prior to harvest. Lysimeter studies
continued in undisturbed soil following vine kill. doi:10.1371/journal.pone.0097081.g002

To evaluate why there were low concentrations of thiamethoxam detected in the control plots, the
researchers collected water samples directly from the operating irrigation systems. Testing revealed low
concentrations of thiamethoxam being unintentionally applied to the crop through irrigation water. This
study points to the need for additional research to help determine the effects related to exposures of nontarget species of arthropods to low concentrations of thiamethoxam via irrigation water. It suggests that
area-wide applications of low concentrations in irrigation water may have unanticipated effects on nontarget organisms through repeated low-dose exposures to insecticides (Huseth & Groves, 2014).
Another study by UW researchers in the Central Sands region examined whether flowering vegetable crops in
the Central Sands formed a significant foraging source for honeybees and wild bees, and looked to quantify
concentrations of thiamethoxam in tissues and floral structures of treated plants for comparison to a
proposed EPA threshold of 5 ppb for floral structures (Prince & Groves, 2016). Researchers identified
captures of both honeybees (Apis mellifera) and wild bee species in fields planted to sweet corn, snap beans
and green peas throughout the growing season. A total of 53 fields and 13 field edges were included during
the peak bee foraging months of June through August, representing about 6,000 acres. Within crop fields,
60% of bees captured were honeybees and 40% were wild bees. In field edges 15% of captures were
honeybees and 85% were wild bees, representing 39 different species. Lasioglossum was the most prevalent
wild genus, comprising mostly solitary and soil-nesting species. The diversity of bee species was comparable
between fields and field edges across all three crop types, though bee abundance was consistently higher in
field edges. Thiamethoxam concentrations were measured in plant foliage and flowers over time, as a result
of applications made via treated seed at time of planting. Thiamethoxam was detected in crop leaves at
concentrations that effectively control and repel pest insects, but were not detected in floral structures
above the 30 ppb detection limit. Preliminary conclusions from the study indicate that vegetable processing
crops in Central Wisconsin may provide foraging habitat for both honey and wild bees, and that average
concentrations of thiamethoxam in tested floral structures of treated crops were not detected at or above
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30 ppb, the study detection limit. Unfortunately, due to the elevated detection level, researchers were
unable to evaluate whether the 5 ppb proposed EPA threshold for floral structures might be exceeded (Prince
& Groves, 2016). Regardless, this study showed that honeybees and wild bee species do forage on significant
areas of vegetable crops and on adjacent field-edge areas in the Central Sands where neonicotinoids are
used.
Other than honeybees and wild bees, studies have identified endangered and threatened species of
pollinators in Central Sands and/or LWRV areas where neonicotinoids are used and where irrigation water
has been documented to have concentrations of neonicotinoids present. The application of irrigation water
contaminated with neonicotinoids increases the potential for unintended exposures of these pollinators to
these compounds. A list of pollinators whose populations are low enough to be classified as endangered,
threatened or of special concern in Wisconsin is provided in Table 4. The list includes the likelihood that
these pollinators could frequent agricultural areas based on their foraging habits and proximity of known
habitat areas to agricultural fields (WDNR, January 5, 2017).
T ABLE 4: ENDANGERED , T HREATENED AND S PECIAL C ONCERN P OLLINATORS IN W ISCONSIN
Scientific Name

Common Name

Species
Group

Federal
Status*

WI
Status**

Could be found
Adjacent to
Agriculture

Bombus affinis

Rusty-patched
Bumble Bee

Bee

LE

SC/FL

Bombus terricola

Bee

SOC

SC/N

Butterfly

SOC

END

Danaus plexippus

Yellowbanded
Bumble Bee
Swamp
Metalmark
Monarch

Yes
(historically
statewide)
Yes (historically
central through north)
No

Butterfly

SOC

Hesperia ottoe

Ottoe Skipper

Butterfly

END

Yes
statewide
Probably not

Lycaeides idas

Northern Blue

Butterfly

END

No

Lycaeides melissa samuelis

Karner Blue

Butterfly

LE

SC/FL

Possibly

Oarisma poweshiek

Poweshiek
Skipperling
Regal Fritillary

Butterfly

LE

END

No

Butterfly

SOC

END

Possibly

Silphium Borer
Moth
Phlox Moth

Moth

END

Probably not

Moth

END

Probably not

Calephelis muticum

Speyeria idalia
Papaipema silphii
Schinia indiana

* LE=Federal listed endangered. SOC=Federal listed species of concern.
**SC/FL=Federally protected as endangered or threatened, but not so designated by DNR. SC/N=Species of special concern, no
laws regulating use, possession, or harvesting. END=State listed endangered.
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Figure 22 shows four species from Table 4 whose known habitat areas overlap or are adjacent to the Central
Sands and LWRV growing areas. Maps for the Monarch butterfly and Yellow Banded Bumblebee are not
included in Figure 20, but their historic ranges include central sands counties and other areas having
significant cropland. The habitat areas for these species increases the likelihood for possible interactions
FIGURE 22 DOCUMENTED HABITAT AREAS OF FOUR ENDANGERED/SPECIAL CONCERN POLLINATOR SPECIES

FIGURE 193 DOCUMENTED HABITAT AREAS OF FOUR ENDANGERED/SPECIAL CONCERN POLLINATOR SPECIES

FIGURE 21 DOCUMENTED HABITAT AREAS OF FOUR ENDANGERED/SPECIAL CONCERN POLLINATOR SPECIES

FIGURE 194 DOCUMENTED HABITAT AREAS OF FOUR ENDANGERED/SPECIAL CONCERN POLLINATOR SPECIES

FIGURE 22 DOCUMENTED HABITAT AREAS OF FOUR ENDANGERED/SPECIAL CONCERN POLLINATOR SPECIES

FIGURE 195 DOCUMENTED HABITAT AREAS OF FOUR ENDANGERED/SPECIAL CONCERN POLLINATOR SPECIES

FIGURE 21 DOCUMENTED HABITAT AREAS OF FOUR ENDANGERED/SPECIAL CONCERN POLLINATOR SPECIES

FIGURE 196 DOCUMENTED HABITAT AREAS OF FOUR ENDANGERED/SPECIAL CONCERN POLLINATOR SPECIES

LE-federal listed endangered. SOC-federally listed species of concern. SC/FL-federally protected as endangered or
threatened, but not so designated by DNR. SC/N-species of special concern, no laws regulating use, possession, or
harvesting. END-state listed endangered.

withLE-federal
crops treated
with neonicotinoids.
is needed
to document
anyassuch
interaction,
as well as the
listed endangered.
SOC-federally listedResearch
species of concern.
SC/FL-federally
protected
endangered
or
threatened, but not so designated by DNR. SC/N-species of special concern, no laws regulating use, possession, or
potential
for
exposures
and
any
resulting
effects.
Neonicotinoids
found
in
groundwater
sprayed
by irrigation
harvesting. END-state listed endangered.
wells creates an added potential for chronic exposures to pollinators foraging in areas where neonicotinoids
are unintentionally applied through irrigation water.
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Risks for Aquatic Invertebrates
The Central Sands region is a unique geologic area of the state. With nearly level topography and
unconsolidated sandy deposits often greater than 30 meters thick, infiltration rates are high and there is very
little runoff (Stites & Kraft, 2000). Most areas are extremely well drained and groundwater recharge is high
(USDA-Soil Conservation Service, 1980). Groundwater is intimately connected to surface waters, with base
flow representing upwards of 90% of annual streamflow of headwater streams (Weeks, Ericson, & Holt,
1965). Contaminants that persist and leach to groundwater and potable wells in the region are likely to also
be detected in streams and other surface water bodies.
Out of 33 streams sampled by DNR and ARM, two streams, Tenmile Creek and Carter Creek are located
within the Central Sands vegetable growing area. Samples from each stream had multiple detects of the
neonicotinoid compounds imidacloprid and thiamethoxam. The highest detections occurred during the
months of June through September, but detections were also noted during the winter months from
November through March, when concentrations detected are more likely a result of contaminated
groundwater that is discharging into the streams as base flow. Clothianidin was not detected in samples
from either stream.
For imidacloprid, EPA lists the aquatic life benchmarks for invertebrates in freshwater at 0.385 µg/L (acute)
and 0.01 µg/L (chronic). For thiamethoxam, EPA lists only an acute benchmark for invertebrates at 17.5 µg/L
(U.S. EPA OPP, November 2017). With specific regard to total neonicotinoids present in surface water
environments, a recent and growing body of research is forming on the acute and chronic effects of
neonicotinoids on aquatic invertebrates. Several researchers recently reviewed some of the most recent
aquatic toxicity studies performed in surface waters from 29 studies in nine countries worldwide along with
published data on their acute and chronic toxicities to 49 species of aquatic insects and crustaceans, including
12 invertebrate orders (Morrissey, et al., 2015). These reviewers recommended that in order to avoid lasting
effects on aquatic invertebrate communities, ecological thresholds for cumulative concentrations of
neonicotinoids needs to remain below 0.2 µg/L for short-term acute, or 0.035 µg/L for long-term chronic
exposures. Figure 23 shows these recommended cumulative thresholds relative to the results of samples
from Tenmile and Carter Creeks.
FIGURE 23 SURFACE WATER RESULTS WITH RECOMMENDED ACUTE AND CHRONIC THRESHOLDS, AFTER MORRISSEY ET AL.

FIGURE 197 SURFACE WATER RESULTS WITH RECOMMENDED ACUTE AND CHRONIC THRESHOLDS-MORRISSEY ET AL.

FIGURE 22 SURFACE WATER RESULTS WITH RECOMMENDED ACUTE AND CHRONIC THRESHOLDS, AFTER MORRISSEY ET AL.

FIGURE 198 SURFACE WATER RESULTS WITH RECOMMENDED ACUTE AND CHRONIC THRESHOLDS-MORRISSEY ET AL.

FIGURE 23 SURFACE WATER RESULTS WITH RECOMMENDED ACUTE AND CHRONIC THRESHOLDS, AFTER MORRISSEY ET AL.
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FIGURE 199 SURFACE WATER RESULTS WITH RECOMMENDED ACUTE AND CHRONIC THRESHOLDS-MORRISSEY ET AL.
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The figure shows that the recommended acute threshold was reached or exceeded in five samples collected
from Tenmile Creek. The recommended chronic threshold was exceeded in all samples for which there were
detections, in both streams. It is important to note that the 0.035 µg/L recommended chronic threshold for
cumulative neonicotinoids is less than the BLS reporting limits of 0.05 µg/L for imidacloprid and 0.067 µg/L
for both clothianidin and thiamethoxam.
As with the groundwater samples collected, the surface water samples collected from Tenmile and Carter
Creeks also had multiple pesticides detected. Figures 24 and 25 both illustrate the total number of pesticide
compounds and frequency of detections of these compounds in these streams. Figure 24 shows
concentrations of all pesticides detected in 10 samples collected during consecutive months in 2014 from
Tenmile Creek. Figure 25 shows concentrations of all pesticides detected in 10 samples collected during
consecutive months in 2016 from Carter Creek. Similar to the groundwater samples collected from wells in
the Central Sands, most detects of individual compounds were less than 3 µg/L, and none of the pesticides
detected in stream samples exceeded state ESs. That said, samples from Tenmile Creek had one to seven
pesticides detected, with an average of about five pesticides per sample. Samples from Carter Creek had six
to 15 compounds detected with an average of 13 pesticides detected per sample.
Although there is a growing body of research worldwide on the effects of neonicotinoids in aquatic
communities, additional research is needed locally on these and other streams in the Central Sands where
neonicotinoids are being detected in shallow groundwater that makes up a large percentage of stream base
flow. ARM and DNR sampling to date has been primarily opportunistic and exploratory in nature, limited to
monthly grab sampling, which tends to miss acute episodic concentrations of chemicals associated with
timing of pesticide applications and flushes of agricultural chemicals via precipitation and runoff. ARM plans
to continue providing DNR with analytical services for surface water bodies that they sample, but more
comprehensive studies are needed, and on more streams in the Central Sands and in other areas of the state.
Studies need to not only look at the presence of neonicotinoids, but also at the effects they have on aquatic
life in these and other streams in the Central Sands area, including possible combined effects that may result
from the numerous pesticide compounds present.
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Combined sum of neonicotinoids exceeds 0.035 µg/L chronic threshold recommended by Morrissey, et al.

FIGURE 24 ALL PESTICIDE DETECTIONS IN TENMILE CREEK AT STATION 1 IN 2014
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FIGURE 25 ALL PESTICIDE DETECTIONS IN CARTER CREEK, 2016
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Conclusions
DATCP sampling of groundwater and surface water in Wisconsin from 2008 to 2016 has revealed the
following:
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Statewide randomized sampling of 401 private potable wells in 2016 revealed one detection of the
neonicotinoid imidacloprid (0.25% of wells). Targeted sampling of 511 private potable wells in
agricultural areas from June 2008 to October 2016 revealed 29 wells with detections of one or more
of the neonicotinoid compounds clothianidin, imidacloprid and thiamethoxam (5.7% of wells).



Formal drinking water standards don’t exist for neonicotinoid compounds, but the concentrations
detected in drinking water samples are below advisory human health benchmarks for these
pesticides established by EPA (HHBPs).



Testing of water table monitoring wells in agricultural fields resulted in detectable concentrations of
one or more neonicotinoid compounds at 53% of sites tested (17 of 32 field locations).



Irrigation well sampling was limited, but neonicotinoid compounds were detected in 18 of 22 highcapacity irrigation wells sampled (82%).



Most detections in groundwater occurred in the Central Sands Region (Portage, Waushara and
Adams counties) and other agricultural areas having sandy soils and a shallow water table. Other
commonalities included crop rotations of corn or soybeans with vegetable crops like potatoes or
sweet corn, and irrigation.



Between 2011 and 2016, a total of 430 samples were collected from 34 streams. Neonicotinoids
detected in stream samples included imidacloprid and thiamethoxam. Imidacloprid was detected in
two streams, and thiamethoxam was detected in four streams.



Most surface water detections occurred in samples collected from just two streams, Tenmile and
Carter Creeks, whose drainage basins both lie within the Central Sands growing area.



Imidacloprid and thiamethoxam detections in Tenmile and Carter Creeks exceeded newly
recommended chronic toxicity values of 0.035 µg/L for total neonicotinoids (Morrissey, et. al) in
every sample where a detection occurred (28 samples).



Imidacloprid and thiamethoxam detections in Tenmile Creek exceeded newly recommended acute
toxicity value of 0.2 µg/L for total neonicotinoids (Morrissey, et. al) in five samples.



Neonicotinoid detections in samples from field edge monitoring wells suggest that leaching of these
compounds to shallow groundwater occurs in sandy settings after routine pesticide applications.



Neonicotinoid detections in high capacity irrigation wells and private potable wells shows that these
compounds can migrate significant distances vertically and horizontally, away from application sites.
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Neonicotinoid and other pesticide and nitrate detections over time in two streams located in the
Central Sands shows that surface water quality can be influenced by contaminated groundwater
discharge into streams that drain the Central Sands grower region.



In addition to clothianidin, imidacloprid and thiamethoxam, numerous herbicide compounds and
nitrate were also detected in wells sampled (potable, water table monitoring and irrigation wells)
and in stream samples collected.

Recommendations
Considering recent reductions in EPA acute and chronic thresholds for aquatic invertebrates, DATCP BLS
should work to achieve lower laboratory reporting limits for clothianidin, imidacloprid and thiamethoxam. In
addition, DATCP suggests numerous areas for further study, including:


Studies of Tenmile and Carter Creeks to better understand the chronic effects of neonicotinoids on
aquatic invertebrates and other organisms in both creeks. Studies should employ the use of auto
samplers to more fully characterize temporal changes in neonicotinoid concentrations and to allow
for better evaluations of acute and chronic effects on aquatic organisms.



Pesticide sampling studies are warranted on streams within the Central Sands region and in other
agricultural areas where similar pesticide use patterns occur and where contaminated groundwater
discharge is likely to make up a significant percentage of total stream flow.



Studies to help determine the effects that repetitive low-dose exposures have on pollinators and
non-target insects through recurring applications of contaminated irrigation water.



Studies to better understand whether accelerated resistance development occurs in target pest
species through unintended recurring exposures to neonicotinoid insecticides at less than acute
concentrations through contaminated irrigation water.



Studies to better define the risks posed by the observed complex mixtures of pesticides and high
nitrate to humans through contaminated drinking water; to pollinators and non-target insects
exposed to contaminated irrigation water; and to aquatic invertebrates and other aquatic life
exposed to contaminated surface water.

DATCP shares the data it collects with the public, University of WI-Extension, local government officials, and
other agencies like the Department of Natural Resources (DNR), the Department of Health Services (DHS) and
the U.S. Environmental Protection Agency (EPA). It is hoped that this report and accompanying data will aide
EPA’s current efforts to evaluate neonicotinoid compounds for effects on pollinators and non-target
organisms. DATCP remains dedicated to helping the citizens of Wisconsin grow quality food and healthy
plants and animals through the sound use of land and water resources.
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Appendix 1 Physical, Chemical and Fate Properties of Clothianidin, Imidacloprid and Thiamethoxam

Parameter (units)

Clothianidin*

Imidacloprid**

Thiamethoxam*

Formula

C6H8ClN5O2S

C9H10ClN5O2

C8H10ClN5O3S

Molecular weight
(g/mol)

249.7

255.7

291.7

Water solubility (mg/L)

327 (@20oC)

580 (@ 20oC )

4100 (@25oC)

Vapor pressure
(mm Hg)
Henry’s law constant
(atm m3/mol)

2.9x10-13 (@20oC)

1.5 x 10-9 torr (@ 20 oC)

4.95 x10-11(@25oC)

2.9x10-16 (calculated)

9.9 x 10-13

4.62x10-15 (calculated)

Octanol-water partition
coefficient (Kow)
Soil partition coefficient
(Koc; L/kgoc)

13

3.7

0.74

84 (sandy loam)

Average= 318 (n=5) with a
range from 277 to 411 L Kg-1
in soils differing in texture
(sand, loamy sand, silt loam
“replicated” and loam),
cation exchange capacity (416 meq/100 g), organic
carbon content (0.4-2.6%)
and pH (4.5-6.5); Found no
relation with O.C., clay or pH

33.1 (silty clay loam)

Stable (at pH 5 and 7)

119 (sand)
123 (clay loam)
129 (loamy sand)
345 (sandy loam)

38.3 (loam)
43.0 (sand)
53.1 (loam)
77.2 (sandy clay loam)
176.7 (sandy loam)

Hydrolysis half-life (t½)
(days)

Stable (at pH 5,7,9)

Aqueous Photolysis t½
(days)

14.4

Stable (at pH 5 and 7)
Hydrolyzed slowly
(extrapolated
t ½= 355 d) in sterile alkaline
solution pH 9
---

Soil Photolysis t½ (days)

34

171

79, 97

Aerobic soil metabolism
t½ (days)

148 – 1155

305 -- 1669

101 – 353

Anaerobic aquatic
metabolism t½ (days)

27

---

25.3, 28.6

Terrestrial field
dissipation t½ (days)

277 – 1386

---

1.1 - 111

GUS leaching potential
index (calculated)***

4.91 (high)

3.74 (high)

4.69 (high)

Sources: *Clothianidin and Thiamethoxam (USEPA, January 5, 2017)
**Imidacloprid (USEPA, January 4, 2016)
***Groundwater Ubiquity Score index (Lewis, 2016)
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APPENDIX 2 DATCP BLS GROUNDWATER SAMPLE ANALYTES AND REPORTING LIMITS (RL)

Analyte

RL (µg/L)

Analyte

RL (µg/L)

Analyte

RL (µg/L)

2,4-D

0.050

lambda-Cyhalothrin

0.050

MCPA

0.050

2,4-DB

0.57

Cypermethrin

0.15

MCPB

0.21

2,4-DP

0.058

Cyprosulfamide

0.074

MCPP

0.055

2,4,5-T

0.050

De-ethyl atrazine

0.050

Malathion

0.050

2,4,5-TP

0.050

De-isopropyl atrazine

0.050

Mesotrione

0.18

Acetamiprid

0.050

Dacthal

0.050

Metalaxyl

0.050

Acetochlor

0.050

Di-amino atrazine

0.28

Methyl Parathion

0.078

Acetochlor ESA

0.050

Diazinon

0.050

Metolachlor

0.050

Acetochlor OA

0.30

Diazinon oxon

0.050

Metolachlor ESA

0.050

Acifluorfen

0.056

Dicamba

0.89

Metolachlor OA

0.27

Alachlor

0.050

Dichlobenil

0.050

Metribuzin

0.050

Alachlor ESA

0.050

Dichlorvos

0.076

Metribuzin DA

0.10

Alachlor OA

0.25

Dimethenamid

0.050

Metribuzin DADK

0.12

Aldicarb Sulfone

0.059

Dimethenamid ESA

0.050

Metsulfuron methyl

0.094

Aldicarb Sulfoxide

0.13

Dimethenamid OA

0.054

Nicosulfuron

0.050

Aminopyralid

0.050

Dimethoate

0.050

Norflurazon

0.058

Atrazine

0.050

Dinotefuran

0.050

Oxadiazon

0.050

Azoxystrobin

0.050

Diuron

0.18

Pendimethalin

0.050

Benfluralin

0.050

EPTC

0.050

Picloram

0.050

Bentazon

0.050

Esfenvalerate

0.050

Prometone

0.050

Bicyclopyrone

0.050

Ethalfluralin

0.074

Prometryn

0.050

Bromacil

0.084

Ethofumesate

0.050

Propiconazole

0.055

Carbaryl

0.067

Flumetsulam

0.17

Saflufenacil

0.20

Carbofuran

0.051

Flupyradifurone

0.050

Simazine

0.050

Chloramben

0.57

Fluroxypyr

0.32

Sulfentrazone

0.75

Chlorantraniliprole

0.20

Fomesafen

0.050

Sulfometuron methyl

0.050

Chlorothalonil

0.16

Halosulfuron methyl

0.080

Tebupirimphos

0.050

Chlorpyrifos

0.050

Hexazinone

0.050

Tembotrione

0.21

Chlorpyrifos Oxon

0.050

Imazapyr

0.050

Thiacloprid

0.067

Clomazone

0.050

Imazethapyr

0.050

Thiamethoxam

0.067

Clopyralid

0.078

Imidacloprid

0.050

Thiencarbazone methyl

0.38

Clothianidin

0.067

Isoxaflutole

0.32

Triclopyr

0.10

Cyclaniliprole

2.0

Isoxaflutole DKN

0.47

Trifluralin

0.050

Cyfluthrin

0.10

Linuron

0.087

N-Nitrate/Nitrite

0.50 mg/L

BLS groundwater analyses performed in conformance with ISO 17025 accreditation standards.
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APPENDIX 3 LIST OF ABBREVIATIONS
ARM

Agricultural Resource Management Division

Bgal

Billion gallons

BLS

Bureau of Laboratory Services

DATCP

Wisconsin Department of Agriculture, Trade and Consumer Protection

DHS

Wisconsin Department of Health Services

DNR

Wisconsin Department of Natural Resources

END

State listed endangered species

EPA

U.S. Environmental Protection Agency

ESs

Chapter NR 140, Wis. Administrative Code, Enforcement Standards

Ex

Exceedance Well

GIS

Geographic Information Systems

HHBP

Human Health Benchmark for Pesticides

Koc

Soil Organic Carbon Partition Coefficient

Kow

Octanol-Water Partition Coefficient

LE

Federally listed endangered species

LWRV

Lower Wisconsin River Valley

MCLs

National Primary Drinking Water Standards Maximum Contaminant Levels

mg/L

Milligrams per Liter

nAChRs

Nicotinic Acetylcholine Receptors

NASS

National Agricultural Statistics Service

PALs

Chapter NR 140, Wis. Administrative Code, Preventive Action Limits

SC/F

Species federally protected as endangered or threatened, but not so designated by DNR

SOC

Federally listed species of concern

SC/N

Species of special concern, no laws regulating use, possession or harvest

µg/L

Micrograms per Liter

USDA

U.S. Department of Agriculture

UW

University of Wisconsin-Madison
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From:
Sent:
To:
Subject:

Joan Vucins <DoorCoJoan@aol.com>
Wednesday, August 29, 2018 10:05 AM
Willhite, Marcia T - DNR
TSR 2018

Hello:
My two concerns are the health of Lake Michigan from Milwaukee to Door County.
Milwaukee continues to dump millions of gallons of blended sewage and stormwater every time the MMSD tunnel is
overwhelmed. This can not continue, and is a disgrace.
This flawed system has been kicked aside for far too long, and must be dealt with. It is an embarrassment in this era of
ecological enlightenment, and continues to be the elephant in the room for the DNR.
The second concern is the Door County beach improvements using grant money. These projects have made the beaches
unusable due to the shrinking of the sandy areas. I have read the water quality readings, and while there have been
improvements in water quality, I don’t feel that it has benefitted the public in that the beaches have been ruined for
use.
When kid are glued to their video games, they need to be able to run, dig and enjoy the beaches as I did, and all of the
generations prior until someone decided to try to out‐think nature and re‐landscape natural areas. Many of these areas
have been washed away by wave action, making the work futile or overgrown with grass. I understand the filtering
principles of the plantings, but I feel it has been a waste of money.
Florida continually renews sand, and cleans the beaches, which makes a lot more sense than Wisconsin planting areas
that trap phragmites and encourage it’s growth.
People are packed like sardines into what was once a showcase. I guess the kids here can just wander from pizza shop to
ice‐cream parlor instead.
The highly structured beaches of Sister Bay serve a purpose, but unfettered, natural areas are equally important. My
family has 60+ years of photos of Door County, and it is a far cry from what it was.

Thank you for the opportunity to voice my concerns.
Joan Vucins

1

From:
Sent:
To:
Subject:

Joan Vucins <DoorCoJoan@aol.com>
Wednesday, August 29, 2018 10:10 AM
Willhite, Marcia T - DNR
TSR Review

My last letter didn’t include my final thought that Milwaukee can defile Lake Michigan with sewage, and Door County
messes up the shoreline for e‐coli counts that would make Milwaukee envious.
Quite a dichotomy, and shows that the big problem, Milwaukee, should be priority number one.
Joan Vucins

1

Remarks of Paul Wiegand, NCASI, at Wisconsin Department of Natural
Resources Public Session (September 21, 2018) concerning review of
Water Quality Criteria for the Protection of Human Health
Good morning. My name is Paul Wiegand. I work for the National Council for Air and Stream
Improvement, Inc., an organization that undertakes technical studies and research on behalf of forest
products companies across the U.S. NCASI’s members represent nearly 90% of pulp and paper and twothirds of wood panels produced nationwide. Most forest products facilities operating in Wisconsin are
NCASI members. NCASI has been an active participant at the state and federal levels in technical and
scientific aspects of water quality criteria development for decades and appreciates this opportunity to
offer technical remarks related to the DNR’s plans for pursuing triennial review of water quality
standards. My remarks are specific to consideration of human health-based water quality standards
(HHWQS).
In June 2015 USEPA revised its recommendations for human health water quality criteria (HHWQC) for
94 substances. In doing so, USEPA changed most of the exposure-related assumptions used to derive the
criteria, including the fish consumption rate, relative source contribution (RSC), bioaccumulation factors
(BAFs), body weight, and drinking water consumption rate. Collectively, these changes add considerable
additional conservatism to already very, very, protective criteria. While EPA has asserted that all
changes are based on updated science, a close review of the basis for most of these changes suggest
that they are, in fact, based on changes to how EPA has interpreted the science, rather than on the use
of new science. NCASI and Arcadis have prepared a resource document that helps to explain the science
used by EPA, how that science has been re-interpreted by EPA, and opportunities states have for
considering interpretations of that science that are better suited to their states. If the Department
decides to reconsider its existing human health criteria, we would appreciate the opportunity to discuss
the resource document with appropriate DNR staff.
In particular, we would note the following:
•

Wisconsin’s fish consumption rate of 20 g/day is based on state-specific data while EPA
national default rate is based on a re-interpretation of fish consumption data that very
significantly increases the number of fish species that are now considered estuarine but
were previously considered marine. The basis for this addition is tenuous, at best,
particularly for states with little or no marine coastline.

•

USEPA’s 2015 recommended criteria for non-carcinogenic compounds include a relative
source contribution (RSC) of 0.20 for nearly all substances. The RSC value used for deriving
human health criteria for the Great Lakes Initiative and existing Wisconsin criteria is 0.8.
There does not appear to be any new science that supports EPA’s change to 0.2.

•

USEPA’s revised criteria are derived using estimates of substance-specific bioaccumulation
factors (BAFs). These BAFs may not offer any substantive improvement in BAFs relative to
those already developed through procedures used by the Department in deriving existing
criteria.

1

The 2015 revised criteria also include several “implicit assumptions;” that is, assumptions that affect
the calculated criteria but are not explicitly part of the criteria derivation equation used by USEPA.
Examples of these implicit assumptions include assuming: that all waters have a constant chemical
concentration equal to the HHWQC values; that chemical concentrations are not reduced during
cooking; that, effectively, people drink untreated surface water; and that all freshwater fish people
consume has the maximum allowed contamination level for 70 years. Use of these implicit
assumptions act to make the criteria more stringent and make exposure and risk communications
less meaningful.
Combining the conservative explicit and implicit assumptions described above leads to a
phenomenon referred to as “compounded conservatism;” wherein the level of protection afforded
by HHWQC is far greater than stated health protection targets. Recognizing this phenomenon is
important and it should be thoughtfully considered in light of the implementation costs and
potential for misallocation of public and private resources that may result from applying excessive
conservatism when deriving criteria.
Thank you for the opportunity to provide comments today.
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Ms. Willhite,
Please see the attached comments on behalf of the Municipal Environmental Group – Wastewater Division.
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Vanessa
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Marcia Willhite
Wisconsin Department of Natural Resources
GEF2 DNR Central Office
P.O. Box 7921
Madison, WI 53707-7921

Municipal Environmental Group -'Wastewater Division
Comments on Triennial Standards Review

RE

Dear Ms. Willhite:

We are submitting these comments to the'Wisconsin Department of Natural Resources (DNR)
on behalf of the Municipal Environmental Group-'Wastewater Division (MEG) with respect to
the Draft Final Triennial Standards Review Report. MEG is an organization of almost 100
municipalities statewide who own and operate wastewater treatment plants.
We appreciate DNR's work in compiling a list of priorities for work over the next few years.
We are providing these comments to suggest additional areas DNR should prioritize.

1.

Chloride Variances.

For many municipalities, restrictive chloride limits are not achievable without significant and
undue economic hardship. However, the process for obtaining a chloride variance has become
very difficult for many of these municipalities. Interim limits are often difficult to achieve, and
source reduction measures are becoming more burdensome, particularly on municipalities with
limited resources. Furthermore, in many cases, compliance with achievable interim limits and
source reduction measures may even be more environmentally sound than requiring installation
of new treatment technologies. MEG requests that DNR add to its list of priorities consideration
of the chloride variance process and, in particular, feasible, achievable source reduction
measures.
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2.

Phosphorus.

MEG understands that as part of the Triennial Standards Review, DNR will be evaluating the
continued need for the multi-discharger variance. This option remains vital for municipalities,
as treatment technologies have not become more economically feasible and, in fact, have in
many cases become more expensive. MEG also requests that as part of its phosphorus
prioÅtization, DNR evaluate how overly restrictive concentration-based phosphorus limits may
be removed from permits when less restrictive TMDL based limits are developed given
potential coneerns with antibacksliding regulations.

3.

Trading.

DNR is not specifically prioritizing a review of trading as part of the Triennial Standards
Review. Municipalities facing restrictive phosphorus limits already have limited compliance
options, one of which is trading. DNR's current trading guidance further limits trading options
by imposing unreasonably restrictive trading requirements. DNR should prioritize a rewriting
of this guidance to provide more options for trading as a practical compliance alternative.
Best Regards,
Stafford Rosenbaum LLP

Vanessa D. V/ishart
Paul G. Kent

VDW/PGK:mai
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Jayne Zabrowski <jayne@tbilaw.com>
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Comments on Draft final TSR report

It is time to stop allowing the filling of wetlands. Especially high quality, globally rare wetlands.
Wetlands are vital for flood protection and clean water. The protections for Wisconsin wetlands have eroded
during the last year. All of Wisconsin is at risk.
Members of the public should NOT have to be fighting court battles to protect out wetlands.

Jayne Zabrowski
212 Whitetail Run Lane
Sheboygan, WI 53081
920-208-9447
jayne@tbilaw.com
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Follow Up Flag:
Flag Status:

Follow up
Flagged

Hi Chris,
I’ve attached a table showing the rankings that the Eau Claire River Watershed Coalition decided on at our meeting last
night. We combined the five items in Category B and the one item in Category C in the rankings. Three of the items
were not ranked, either because we didn’t think they were applicable to our watershed, or we just didn’t have enough
information about them. Please pass this on to all the right people. Thanks much for your help in this! Have a good
weekend.
Dan
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2018 DNR Tri Standards Review Table
Eau Claire River Watershed Coalition

Category B Standards or Guidance

Ranking

Cyanobacterial Toxin and Cell Density Water Quality Criteria and/or Guidance
for Recreational Exposure
Outstanding/Exceptional Resource Waters Revision
Human Health Criteria Revision/Development
Mercury Variance Streamlining or Multi-Discharger Variance

Not Ranked

Perfluorooctane Sulfonate (PFOS)/Perfluorooctanoic Acit (PFOA) Criteria
Development
Aquatic Life Water Quality Criteria Revision/Development (Category C)

Not Ranked
Not Ranked
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