MARY FELZKOWSKI

STATE SENATOR - 12™ SENATE DISTRICT

Testimony on SB 894
Senator Mary Felzkowski
Committee on Government Operations, Legal Review and Consumer Protection
February 8, 2022 | 12:00pm | 201 Southeast

Chairman Stroebel and Fellow Members of the Committee:

Thank you for allowing me the opportunity to testify on Senate Bill 894, which would require
the state government to show their proof, utilize feedback from impacted industries, and be held
accountable for any scientific irregularities in promulgated or published rules that are based on,
or rely on, scientific studies, scientific technical data, scientific methods, or other similar
scientific information.

This bill is very simple — “follow the science.”

Time and time again, we hear this phrase mentioned throughout the Capitol — here is an
opportunity to put hyperbole aside and ensure that decisions being made for the state of
Wisconsin fulfill our duty of creating sound, scientifically accurate policy.

Senate Bill 894 has three components to it:

The first allows for JCRAR or persons who may be regulated under a proposed rule to request an
external peer review if they have an objection to specific studies or technical data; specific
scientific methods; specific findings, conclusions, or assumptions that the agency used in
developing the rule; or if they object on the basis that the rule does not comply with state or
federal law.

The second requires an agency to solicit comments from industries and persons who may be
regulated under the rule. Valid comments must be included in the original statement of scope that
is sent to the Department of Administration and the Governor. This will inform the agency of
any concerns that industry experts have and will give DOA and the Governor’s office more
transparency when thinking about whether these proposed rules will hold up to an external peer
review process - potentially saving the state time and money.

The third would require the Department of Health Services, when recommending groundwater
standards to the Department of Natural Resources, to publish on their website the following
information: the proposed recommended enforcement standard; the scientific or technical data;
the methodologies; and the findings, conclusions, and assumptions that the department used in
~developing that enforcement standard. If a person who may be regulated under the proposed
standard objects to the science, DHS will be required to convene a working group of agency and
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industry members to review the recommendation and decide whether or not it needs to be
modified.

All in all, Senate Bill 894 is about transparency. We owe it to the people of Wisconsin to ensure
that the science behind state regulation is based on data that is supported by the scientific
community. Science has no room for partisan agenda, and this is a great first step in achieving
sound, scientifically accurate policy.

I’ve attached an in-depth breakdown of this bill to my testimony for your reading pleasure.

Thank you again for giving me the opportunity to testify in support of Senate Bill 894, and we’d
be happy to answer any questions following Representative Dallman’s testimony.



Senate Bill 894
Peer Review Standards

Goal: Require the state government to show their proof, utilize feedback from impacted
industries, and be held accountable for any scientific irregularities in promulgated or published
rules that are based on or rely on scientific studies, scientific technical data, scientific methods,
or other similar scientific information. The bill has three main components:

1. JCRAR and Impacted Party Request for a Peer Review
2. Industry Feedback in the Scope Statement
3. Requesting a Working Group on Proposed Groundwater Standards

Who can request a peer review, and when:

e JCRAR - can request an external peer review of a rule being promulgated by an agency
any time prior to the proposed rule being submitted to the Governor for approval. JCRAR
can also request a peer review of any rules published in the administrative code. A
request for a peer review by JCRAR is considered valid if it objects to specific studies or
technical data; specific scientific methods; specific findings, conclusions, or assumptions
that the agency used in developing the rule; or if it objects on the basis that the rule does
not comply with state or federal law. JCRAR cannot object to a rule that has previously
been the subject of an external peer review.

» Interested Parties - Defined as a person who will be regulated under a proposed rule, or
a person whose client, member, or customer will be regulated under a proposed rule. An
interested party can request an external peer review of a rule being promulgated by an
agency any time prior to the proposed rule being submitted to the Governor. A request for
a peer review by an interested party is considered valid if it objects to specific studies or
technical data; specific scientific methods; specific findings, conclusions, or assumptions
that the agency used in developing the rule; or if it objects on the basis that the rule does
not comply with state or federal law. An interested party cannot object to a rule that has
previously been the subject of an external peer review.

Upon receiving a valid request for a peer review, an agency has 60 days to contract with the
National Academy of Sciences, Toxicology Excellence for Risk Assessment, any similar
independent scientific entity, or with a group of independent scientists of comparable stature and
qualifications, to conduct an external peer review. The peer review shall be completed within six
months, but can be extended for another six months if necessary.

The peer review panel will submit a written report to the agency with one of the following

determinations, and resulting action:

e The rule is scientifically defensible - the agency may continue promulgating the proposed
rule and the objecting party pays for the peer review




¢ The rule is not scientifically defensible - the agency shall initiate the rule-making process
to make necessary modifications and the agency pays for the peer review

e The rule would be scientifically defensible if the agency made certain specified
modifications - the agency, before continuing the to promulgate the rule, must work in
cooperation and agreement with the objecting party to make necessary modifications and
the agency pays for the peer review

Industry feedback in the scope statement:

Prior to an agency sending a statement of scope to the Department of Administration and the
Governor, they must solicit comments from industries and persons who may be regulated under
the rule. Any valid comments for rules that are based on or rely on scientific studies, scientific or
technical data, scientific methods, or other similar scientific information must be included in the
statement of scope. This will inform the agency of any concerns that industry experts have and
will give DOA and the Governor’s office more transparency when thinking about whether these
proposed rules will hold up to an external peer review process - saving the state any potential
unnecessary time and money.

Groundwater Standards Working Groups:

Prior to the Department of Health Services submitting a groundwater standards recommendation
to the Department of Natural Resources, DHS must provide public notice of the developed
standard. The notice must be published on the DHS website, including the proposed
recommended enforcement standard; the scientific or technical data; the methodologies; and the
findings, conclusions, and assumptions that the department used in developing that enforcement
standard.

If an interested party objects to a recommendation based on the accuracy, integrity, objectivity,
or consistency of the data used in the development process, DHS must convene a working group
along with the following members to review the recommendation:

e Interested party

¢ Four members from statewide agriculture associations
e One member from DATCP

¢ One member from DNR

If there is a consensus by the working group that changes are needed to ensure the accuracy,
integrity, objectivity, or consistency of the data used to develop the recommendation, DHS shall
modify the recommendation accordingly before submitting it to the DNR.
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Thank you, Chairman Stroebel and committee members, for allowing me to testify before you
concerning Senate Bill 894, relating to the peer review of administrative rules. | would also like
to thank Senator Felzkowski for her leadership on this legislation.

This bill would create a much needed, external, peer review process for administrative rules
that are based on scientific studies. Current law provides important opportunities for the public
to engage in the rulemaking process, however, there is an ongoing issue with the lack of an
independent, peer review of agency standards that are based on scientific studies.

Senate Bill 894 would address the following items:

e Requires an agency to assemble an external peer review process of a prospective rule
upon request by an affected party

e Requires an agency to promote and incorporate scientifically valid comments from
affected parties into scope statement

e Rebuilds the process for recommending groundwater standards, including providing
public notice of prospective recommendations by DHS prior to submittal to DNR

We often all hear the slogan, “follow the science”. | believe | can speak for both Senator
Felzkowski and myself in that we both agree that our bureaucracy should be “following the
science” when it promulgates new rules and adds more red tape onto the backs of our local
business men and women. This bill simply asks to back up new policy with facts based in science
and studies — not feelings and opinions. Sound governance for all Wisconsinites will derive from
scientifically based policy.

Thank you again, Chairman Stroebel, for the opportunity to testify before this committee today
and | would be happy to answer any questions you may have.
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Good afternoon Chair Stroebel and members of the committee. My name is Peter Burress. I
am the Government Affairs Manager with Wisconsin Conservation Voters. We have offices
in Madison, Milwaukee, and Green Bay, where we work with our network of over 40,000
members and supporters to engage voters to protect our environment. [ appreciate the
opportunity to testify in opposition to Senate Bill 894, which threatens the health of
Wisconsin communities by adding delays to administrative rulemaking, corrupting the
scientific foundations of the process, and prioritizing the voices of polluters over those of
impacted people.

It takes 30 months to establish a new public health standard.! Senate Bill 894 allows
polluters to grind this process to a halt by objecting to agency recommendations and
requesting a biased external peer review. This makes an already-lengthy process even
longer, and comes at a moment when Wisconsinites cannot afford to wait any longer for
baseline public health protections. One example of this relates to the impact that PFAS are
having on our communities.

PFAS are a class of highly toxic, human-made chemicals that have been tied to increased
rates of testicular and kidney cancer. Exposure can also lead to increased cholesterol levels,
liver damage, decreases in infant birth weights, and increased risk of high blood pressure in
pregnant women.2 Currently, the DNR is working to finalize standards for two PFAS
chemicals. With PFAS-related threats facing Wisconsinites in Campbell, La Crosse, Madison,
Eau Claire, Rib Mountain, Rhinelander, Peshtigo, Marinette, and others, we know that any
biased procedural delays mean more testicular cancer, more heart disease, and more sick
infants.

Supporters of Senate Bill 894 may suggest the bill adds science-based review processes for
new standards. We know that our health depends on sound science, but the details of this
bill do not support sound science. The bill states that, “Peer review questions and protocols
shall be approved, prior to use in the peer review, by the agency and any parties requesting
the peer review.” This gives polluters too much control over what the process should look
like — a dangerous conflict of interest that corrupts our agency commitments to balanced,
unbiased science.

One example of this commitment is the DNR’s Cycle 10 rulemaking process, which would
add new state groundwater quality standards for 17 substances including two PFAS
chemicals.? This is a tested process that has already been used to set public health-based

1 https://legis.wisconsin.gov/lc/media/1597 /20adminrules_manual.pdf
2 https://www.atsdr.cdc.gov/pfas/health-effects/index.html
3 https://dnr.wisconsin.gov/sites/default/files/topic/Rules/DG1519DraftRule2.pdf

133 S. Butler Street, #320 Madison, WI 53703 608-661-0845
conservationvoters.org
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groundwater quality standards for 138 chemicals in Wisconsin - including arsenic,
mercury, and PCBs.#

Within this rigorous process, DHS developed recommended standards based on relevant
scientific information from the Environmental Protection Agency, the Agency for Toxic
Substances and Disease Registry, and the World Health Organization. It also screened 8,900
peer-reviewed scientific studies,®> culminating in a 328-page scientific support document.6
Senate Bill 894 corrupts this process by allowing polluters to stop agency work so they can
drive a biased, lengthy external review.

Finally, Senate Bill 894’s supporters may also suggest that the proposed external review
provides an opportunity for regulated parties to be heard. However, throughout the
rulemaking process, there are already six formal opportunities where all interested parties
can provide input.” In its most recent public comment period on the Cycle 10 rulemaking,
the DNR received 421 pages of comments, the vast majority of which were very
supportive.8 Senate Bill 894 creates a separate process for influencing standards that
would exclude most impacted members of the public.

To protect the health and safety of every Wisconsinite, we need unbiased, science-based
processes that quickly provide protections for people, not polluters. Senate Bill 894 delays
protections, corrupts science-based processes, and excludes impacted Wisconsinites. We
therefore ask you to oppose it.

Thank you for your time.

#HitH
For more information, contact Peter Burress at peter@conservationvoters.org or
920-421-3601. Visit Wisconsin Conservation Voters at www.conservationvoters.org.

+ https://dnr.wisconsin.gov/topic/Groundwater/CurrentStandards.html#health

5 https://dnrmedia.wi.gov/main/Play/9{8f56142a2e4232b97d9df7523444d81d?catalog=9da0bb432fd448a69d86756192a62f1721
(skip to 1:35)

6 https://www.dhs.wisconsin.gov/publications/p02434v.pdf

7 https://dnrmedia.wi.gov/main/Play/9{8f56142a2e4232b97d9df7523444d81d?catalog=9da0bb432fd448a69d86756192a62f1721
(skip to 1:35)

8 https://widnr.widen.net/view/pdf/cmlgwvg72q/DG_DG1519_WrittenComments.pdf?t.download=true
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TO: Members, Senate Committee on Government Operations, Legal Review &
Consumer Protection

FROM: Craig Summerfield, Director of Environmental & Energy Policy, WMC
DATE: February 8, 2022
RE: Support for Senate Bill 894 — Peer Review of Administrative Rules

Wisconsin Manufacturers & Commerce (WMC) appreciates the opportunity to testify in support
of Senate Bill 894. We sincerely thank the authors — Senator Felzkowski and Representative
Dallman — for bringing this important legislation forward. This bill creates a much-needed peer
review process for administrative rules that are based on scientific studies.

WMC is the largest general business association in Wisconsin, representing approximately
3,800 member companies of all sizes, and from every sector of the economy. Since 1911, our
mission has been to make Wisconsin the most competitive state in the nation to do business.
That mission includes advocating for predictable regulatory standards for the business
community that are based on sound science.

Thanks to key reforms by Wisconsin lawmakers, current law provides important opportunities
for the public to engage in the rulemaking process. For example, 2017 WI Act 57 — otherwise
known as the REINS Act — provides a mechanism to require agencies to hold a public hearing
earlier in the rulemaking process, and requires a legislative vote on expensive rules that trigger
more than $10 million in compliance costs over any two year period. These changes allow the
public to engage in the rulemaking process earlier and provide an additional layer of
transparency for very expensive bureaucratic rules.

Senate Bill 894 builds on past rulemaking reforms by creating a peer review process for
administrative rules. To begin, it is important to clarify that current law does not provide for a
peer review process for proposed state standards. An agency may review relevant scientific
studies when recommending a standard, and this may include a search of peer-reviewed
studies. However, this is simply not the same as subjecting the recommendations themselves to
peer review.

In addition, opponents have suggested that this bill is unnecessary because of existing
opportunities for public comment. However, there are two key problems with this claim. First,
under current law there is no public comment opportunity whife groundwater standards are
developed by the Wisconsin Department of Health Services (DHS). After DHS groundwater
recommendations are made, the agency simply forwards these standards to the Department of
Natural Resources in order to promulgate rules.

501 East Washington Avenue, Madison, W1 53703-2914
Phone: 608.258.3400 » www.wmec.org « Facebook: WisconsinMC » Twitter: @WisconsinMC

WMC is the combined state chamber of commerce, manufacturers’ association and safety council.
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Midwest Food Productssrciation, Inc.
TO: Members
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FROM: Jason Culotta
President
Midwest Food Products Association

DATE: February 8, 2022

RE: Support for Senate Bill 894 — Peer Review of Proposed Groundwater Standards

The Midwest Food Products Association (MWFPA) represents food processing companies operating in
Illinois, Minnesota, and Wisconsin. Our members produce a variety of food products which feed the
national, particularly canned and frozen vegetables. Using science-based standards for setting
groundwater standards is particularly important for the processing industry.

We would like to thank Senator Felzkowski and Rep. Dallman for authoring Senate Bill 894, which
would allow a peer review process for certain instances where a proposed groundwater standard can
be challenged for lack of scientific basis.

Wisconsin has long used a process where the Department of Health Services (DHS) proposes
groundwater standards and the Department of Natural Resources (DNR) promulgates those
standards in an administrative rule under Chapter 160/NR 140 — without deviation.

The challenge to this process occurs when DHS must consider what an appropriate standard is, the
agency does not consistently rely on published scientific data and may end up with an extraordinarily
low threshold that effectively removes a crop treatment from use. Wisconsin is presently in Cycles 10
and 11 of this process to determine groundwater standards under the Chapter 160/NR 140 process.

SB 894 creates an avenue for independent peer review of agency standards based on scientific
studies and would positively impact accurate groundwater standards governed by Chapter 160.
Similar language has long been in place in California and Idaho. The costs of conducting the peer
review of a proposed standard to a substance that is challenged would be paid by theﬁprevailing

party.

NI —



Water is an essential ingredient for the agriculture and food industries. Food manufacturers use
water in many products but also to clean, peel, heat, and steam raw products. We support efforts to
manage and ensure access to clean, healthy water — including groundwater — yet also recognize the
need to proceed deliberately to ensure new regulations accurately address challenges where they
exist.

As the voice of food manufacturers, the Midwest Food Products Association (MWFPA) has seen this
situation arise over time. Acting on DHS’ recommendation, DNR adopted a very strict limit for the
corn herbicide alachlor in 2005 during Cycle 8. The Joint Committee for Review of Administrative
Rules requested that this proposed standard have an external, independent, and unbiased scientific
peer review. DNR rejected this recommendation and the very low standard for alachlor was adopted
in 2007.

In Cycle 10, the proposed groundwater standard for the substance imidacloprid was set lower than
the guidelines recommended by national experts. This crop management tool is used widely in
agriculture across Wisconsin and the proposed standard, set ultra-low, will likely remove this tool
from the industry’s toolbox. Outside parties are not given an opportunity to have input on the
proposed regulation of these substances when developed by DHS and an outside peer review of the
process is not presently an option.

Also in Cycle 10, the proposed standard for glyphosate — the primary substance in Roundup — made
the Chapter 160/NR 140 list for the first time. While it is not inappropriate to set a standard for the
use of this substance, the proposed standard is set so low that its use will be extremely restricted in
the state once the final rule is approved.

We ask that you consider approving SB 894 to allow the opportunity for a peer review process to be
selectively and independently used to help the agencies consistently arrive at a science-based
decision on setting these crucial standards.
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The Wisconsin Department of Natural Resources (DNR) welcomes the opportunity to provide written
testimony on Senate Bill 894, related to peer review of administrative rules, comments to proposed
statements of scope, and review of proposed groundwater enforcement standards.

The Department of Natural Resources follows a scientifically sound peer review process when
promulgating science-based rules. This bill would add a step in the rulemaking process that gives private
individuals and interest groups an unprecedented role that would undermine the scientific process.

The scientific peer review process is simple: a scientist studies something and documents the result or
conclusion; other scientists review it and provide feedback; the scientist considers the comments and
revises their work based on the feedback. Current law and agency practice provide for neutral scientific
review of proposed rules by scientists who engage in and rely on the peer review process. There are
ample opportunities in the rulemaking process for input from all interested parties on the science that
forms the basis for DNR rules. The rulemaking process includes public comment during the preliminary
scope hearing, economic impact analysis solicitation period, and the proposed rule hearing and public:
comment period. Additional opportunities for comment are provided for DNR rules as part of the
Natural Resources Board review and approval process. Under current law, the department reviews and
responds to all comments received relating to the scientific basis for a proposed rule.

The current scientific peer review process works. The department regularly receives detailed critique of
proposed rules from scientists and scientific organizations. The agency scientists review and consider
this feedback and revise the rule as necessary, including changing standards in light of scientific
information raised during the public comment process. This is scientific peer review.

This'bill"would not create a true scientific peer review process. Rather; 1t would” émp'ower any member T

of the regulated community — regardless of whether they have any scientific training or background —to |
approve the peer review questions and protocols for a process that determines the fate of the rule in

question. The bill’s external peer review could be demanded at any stage of rulemaking, including

~“before the-agency scientists have an‘opportuiity to complete their review of public comments and mpiit
from the scientific commumty In short this bill mtrudes upon and undermmes the current scientific

peer review- processi T

The outcome of the process outlined in this bill would be a determination, made by group of private
citizens, of two things: scientific defensibility and consistency with state and federal law. Regarding
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scientific defensibility, the bill contains no standard or definition for the term, and it has no generally
understood meaning in the scientific community. Regarding a determination of consistency with state
and federal law, it is inappropriate to task a panel of private citizen scientists with determining the
legality of a rule. That task cannot and should not be delegated to a panel of private citizens — even if
those citizens have a scientific expertise.

This bill would create a process that could result in conflicting and confusing results. This would not
improve the scientific integrity of the process. The bill requires that an agency adopt any scientifically
valid comments into its scope statement, which could mean that the agency would be required to
incorporate multiple, conflicting comments, or comments that are contrary to the agency’s policy
decisions. It would allow private citizens the authority to potentially come to a scientific result that is
contrary to federal- or state-mandated standards. '

We frequently hear from the public and the regulated community that the rules process is too difficult to
follow, too complicated, and often that they are confused by what public comment period relates to what
part of the process. Further complicating the public comment requirements at the scope statement phase

and adding a potential peer review panel report to any rulemaking process would only make it harder for
all interested stakeholders and members of the public to meaningfully engage in the rulemaking process.

Additionally, the bill allows a private citizen or interest group to demand the agency engage in this
external peer review process; but the private citizen or interest group must pay for the peer review if the
peer review panel determines that the proposed rule is scientifically defensible. This means that only
private citizens and interest groups that have sufficient funds to commit to paying an undefined amount
of money for the study could make such a request. This puts the power to engage in this proposed
process in the hands of only the wealthiest in our state.

Briefly, we would like to turn to the provisions of this bill that pertain to ch. 160, Wis. Stat. governing
groundwater standards. The bill adds a provision requiring the Department of Health Services (DHS) to
convene a working group if anyone submits a written objection to DHS groundwater recommendations
before the recommendations are provided to DNR. DHS recommendations are already subject to several
rounds of public comment during the DNR rulemaking process, during which the scientists at both
agencies often agree to make changes to the standards in light of scientific information submitted during
the public comment period. Additionally, the composition and function of the working group is unclear
and not functional, with no process, requirements, end product, meeting requirements, or timeline
identified for a working group that could potentially include an unlimited number of private citizens and
interest groups.

In conclusion, this bill is duplicative, unnecessary, expensive, and interferes substantially with the
scientific process and the agency’s ability to regulate the state’s natural resources. Residents in
communities across the state-are calling for action on issues like PFAS, and the legislature should be--

- working to advance the CLEAR Act and other meaningful solutions to environmental contamination =

rather than creating barriers to progress within a process driven by science and shaped by public input.

Thankyoufor the opportunity toprov1de this written test1mony If you have questlons or if there is any -
further information the department can provide, please feel free to contact Sean Kennedy, DNR
Legislative Director, at Seanp.Kennedy@Wisconsin.gov.
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TO: Members of the Senate Committee on Government Operations, Legal Review, and Consumer Protection
FROM: HJ Waukau, Legislative Director
DATE: February 8, 2022

RE: Senate Bill 894, relating to: peer review of administrative rules, comments to proposed statements of
scope, and review of proposed groundwater enforcement standards

The Wisconsin Department of Health Services (DHS) would like to thank the Committee for the opportunity to
submit testimony for information only on Senate Bill 894 (SB 894), regarding the peer review of administrative
rules. SB 894 would create an external peer review process for the state’s administrative rules that are based on
scientific studies, methods, data, or information. Under the bill an interested party may request an external peer
review of a proposed rule at any time before it is submitted to the Governor for review, for example during the
creation of a statement of scope. The Joint Committee for Review of Administrative Rules (JCRAR) would also
be able to request an external peer review of any existing or proposed administrative rule. SB 894 provides
provisions for what may be considered a valid request for peer review and lays out the process for a peer review
to be conducted and who is responsible for covering the costs of the review. Lastly, SB 894 creates new processes
for DHS and the Department of Natural Resources (DNR) to follow regarding the development of groundwater
standards.

Existing rule promulgation processes & considerations

Under Wis. Stat. § 227.19 (1)(b) the Legislature delegates its authority to administrative agencies in order to
“eliminate the necessity of establishing every administrative aspect of general public policy by legislation.”
Accordingly, the Legislature has “the right and responsibility to designate the method for rule promulgation,
review, and modification,” and “the right to delay or suspend implementation of any rule or proposed rule while
under review by the legislature,” per Wis. Stat. § 227.19(1)}(b)3. & 4, respectively. Further, agencies are
prohibited from performing “any activity in connection with the drafting of a proposed rule, except for any
activity necessary to prepare the statement of scope of the proposed rule until the governor and the individual with
policy-making powers over the subject matter of the proposed rule approves the statement [of scope].” Per Wis.
Stat. § 227.135(3) and 227.136(1) the Secretary of DHS is the individual with policymaking powers for the
agency and they can’t approve a statement of scope until after it has been published in the Administrative Register
and there has been an opportunity for public comment and a preliminary public hearing (if requested by JCRAR
or held on the agency’s own accord). Under Wis. Stat. § 227.136(5), if any comments are offered during those
periods, the agency is directed to consider those comments, revise the scope as necessary, and then move forward
with statutorily-mandated processes for rule promulgation.

A statement of scope for all intents and purposes is a statement of policy and intention, and it does not contain
detailed policy proposals or specific rule provisions. Per Wis. Stat. § 227.135(2), actual rule development can’t
occur until the scope has undergone publication and commenting requirements. The process proposed in SB 894
regarding a mandatory public comment period prior to submitting a scope to the Governor for approval under
Wis. Stat. § 227.135(2) is duplicative of existing processes in Wis. Stat. § 227.135 and 227.136. It would also
increase the amount of time needed to promulgate or amend a rule. Further, permitting public comments from
“any person who may be regulated” and requiring the agency to consider those comments could venture into
territory where the agency is considering specific policies or rule provisions that should only be considered after
the Secretary has approved the rule following the requisite publication and comment periods. Such a process
could be in violation of Wis. Stat. § 227.135(2).

1 West Wilson Street ® Post Office Box 7850 e Madison, WI 53707-7850 e Telephone 608-266-9622 o
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Additionally, the provisions in SB 894 that would govern the external peer review of rules that have already been
promulgated may fall outside of the Legislature’s authority under Wis. Stat. § 227.19. Wis. Stat. § 227.26, relating
to the review of rules after promulgation is the current framework to authorize the review or reopening of a
previously promulgated rule. Under this process, and according to the Supreme Court of Wisconsin’s holding in
Martinez v. DILHR, the Legislature must comply with the process of presenting a bill to amend or repeal a rule
under Wis. Stat. § 227.26(2)(f) and (h). SB 894 would allow JCRAR to request an external peer review of any
previously promulgated rule and, if the external peer reviewers conclude that a rule is not defensible, then the
agency would be required to initiate the rulemaking process to make modifications to the code as necessary. Such
a process may conflict with the holding in Martinez, as it bypasses the existing statutory requirement under Wis.
Stat. § 227.26 that JCRAR, following a complaint and holding a hearing, vote to take certain actions with respect
to an already promulgated rule. After which JCRAR must then introduce a bill that must pass both houses of the
legislature and be signed into law by the Governor.

The provisions of SB 894 would also have implications for the promulgation of emergency rules. If an external
peer review is requested on a proposed rule which has a corresponding emergency rule, the six month external
peer review process would take up most of the effective period of the emergency rule. While the provisions of SB
894 do allow for a pause on the 30-month timeframe for the promulgation of a permanent rule, it does not appear
to make the same accommodation for an emergency rule. This oversight could inhibit DHS’s capacity to respond
to emergent threats to the health, safety, and welfare of the public as a permanent rule might not be promulgated
before expiration of an emergency rule.

Implications for the creation of groundwater standards

The current process for the development of the state’s groundwater standards are laid out in Chapter 160 of the
state statutes. Per Wis. Stat. § 160, DHS develops recommendations for groundwater enforcement standards and
DNR uses these recommendations to propose regulations for groundwater enforcement. DHS recommendations
are based on existing federal standards and guidelines, peer-reviewed scientific studies, and information from
scientific reviews conducted by federal agencies such as the Environmental Protection Agency (EPA) and the
Agency for Toxic Substances and Disease Registry (ATSDR). Further, DHS assesses scientific studies to
determine if they were conducted using scientifically valid protocols, characterize toxic effects relevant to human
health, and are consistent with other credible medical or toxicological evidence. DHS recommendations to DNR
are publicly available, and any party has the ability to provide comments on the standards at any time, including
but not limited to, formal public hearing and comment periods. DHS and DNR consider and respond to any and
all input received from the public which can result in promulgated groundwater standards that are different from
the original DHS recommendation.

Similar to processes described above, the provisions of SB 894 are duplicative of current processes. Per SB 8§94
DHS must provide public notice of proposed recommended enforcement standards as well as the supporting
scientific documents before transmitting information to DHS. This information is already made public at the time
the recommendations are sent to DNR. The proposed workgroup as laid out by SB 894 is also duplicative of
existing public input opportunities and creates redundant review processes specific to groundwater standards.
Adding the creation of another workgroup would create significant delays in rule promulgation and have
potentially serious impacts for public health protection. As described above the current process already allows for
multiple opportunities for the public to engage in how the state develops its groundwater standards. Further,
nothing precludes interested parties from objections to an already modified recommendation, which would result
in DHS convening workgroups serially for a substance.

Additionally, the composition of the proposed workgroup for groundwater standards under SB 894 may not be
appropriate for all standards. SB 894 would require DHS to convene a workgroup if an interested party objects to
a proposed groundwater standard prior to the promulgation of said standard, based on a failure to comply with
state groundwater laws or regarding the accuracy, integrity, objectivity, or consistency of the data used to develop
the recommendation. The proposed workgroup would be composed of: the interested party; four members from
state agriculture associations; one member from the Department of Agriculture, Trade, and Consumer Protection;
and one member from DNR. While some groundwater standards have significant implications for agriculture not



all groundwater standards have agricultural implications. Many standards are for substances associated with other
industrial activities such as metals and various organic chemicals. It is unclear at this time how the proposed
workgroup would be able to provide appropriate recommendations on non-agricultural related standards given the
proposed composition of the workgroup under SB 894.

Additional Considerations

Aside from the groundwater standards specified by SB 894 numerous other standards and regulations for DHS
would be impacted by the bill. For example, SB 894 as written would impede and weaken Wisconsin’s autonomy
to administer certain federally delegated programs such as radiation protection. The publications referenced for
radiation protection standards in Wis. Admin. Code ch. DHS 157, have already undergone a rigorous peer review
process before adoption as a national or international standard. Public and occupational radiation dose limits are
based on the source data produced by the National Academy of Sciences. That data is used by the National
Council on Radiation Protection and Measurement and federal and state agencies to recommend standards for
adoption into administrative rules. In this example SB 894 would require a reproduction of a peer-review process
that has already occurred and specifically in relation to consultation and evaluation by the National Academy of
Sciences. Similar peer-review process and consultations are repeated across DHS for rules and regulations
relating to lead abatement, environmental standards, immunizations, and provider health and safety, just to name a
few.

Lastly, the increase in regulatory requirements put forward by SB 849, particularly the peer review requirements,
would increase DHS’ workload and necessitate the hiring of new employees to be able to appropriately comply
with the provisions of the bill. Further, DHS would incur additional costs from being required to contract with the
National Academy of Sciences for the purposes of peer review. While the ultimate attribution of costs will not be
known until a peer review is completed there will still be an initial cost to DHS for the purposes of procuring the
contract, including staff time and resources to manage and track the peer review. SB 894 does not provide for any
staffing authority or appropriations to administer the processes laid out in the bill, and these costs can’t be
absorbed under DHS’ current operating budget.

DHS thanks the Committee for the opportunity to provide testimony for information only and offers its services as
resource for the Committee. '
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70 fogrrs, Alsdavn, Bienetio 53707

February 8, 2022

Senate Government Operations, Legal Review & Consumer Protection
Senator Stroebel, Chair

State Capitol, Rm 18 S

Madison, Wi 53707

Dear Senator Stroebel and members of the committee:

Survival Coalition is concerned that the provisions within SB 894 related to setting groundwater
enforcement standards for certain substances of public health concern will unnecessarily expose citizens
to substances that cause chronic conditions and permanent disability.

There are currently 130 substances for which DHS has groundwater enforcement standards. Many of
these regulated substances—including lead and mercury—have a known correlation or direct causal
relationship to neurological delays, permanent disability, chronic health conditions, and preventable
intellectual and developmental disabilities. Survival Coalition is concerned this bill would unnecessarily
put children and families at risk of higher levels of exposure to substances with known negative health
impacts. Survival Coalition is equally concerned that if additional substances are discovered to have a
public health impact it would be more difficult to add them to the groundwater enforcement standards.

The methodology outlined in Wis. Stats. 160.13 to develop groundwater enforcement standards is
highly detailed to ensure those standards are established in accordance with known science. The criteria
are heavily focused on level of harm—including organ damage, severity of injury, cumulative effects of
exposure, chronic effects of exposure, irreversibility, and physiologic or pathologic states and functional
abnormalities that result from exposure.

The peer review process outlined in the bill significantly delays establishment of water quality standards
protective of drinking water supplies and public health. It appears there is no limit to the number of
peer reviews that can be requested or the number of times a party can trigger peer review, creatingas
seemingly open-ended process that could indefinitely prevent substances with known health impacts
from being regulated as long as there are entities willing to pay for reviews. SB 894 is overly vague on
what “consensus” means, and what happens if “changes” do not satisfy the objector.

The peer review process envisioned by this bill is weighted towards interests with an incentive to
prevent or reduce regulation and avoid remediation or liability for contaminated water. However,
individual citizens who are at risk or may have already suffered harm and advocates concerned with
these issues are denied a similar ability to initiate a peer review.

Delays in implementing groundwater enforcement standards caused by multiple peer reviews may serve
to add to the number of people diagnased with disabilities because during these delays additional
people may become acutely and chronically ill or disabled from ingesting dangerous substances that the
peer review process has kept unregulated or under regulated.




As the legislature can direct promuilgation of admin rules and JCRAR already has significant authority to
scrutinize and require changes, we do not believe the extra layer of peer review proposed by the bill is
necessary,

Survival Coalition is comprised of more than 20 statewide disability organizations, and has members
with expertise in disability law, research and best practices, and providing direct services for people with
disabilities.

Thank you for your consideration of these important concerns,

Survival Co-Chairs:

Beth Swedeen, beth.swedeen@wisconsin.gov; (608) 220-2924;
Kristin M. Kerschensteiner, kitk@drwi.org; {608) 267-0214;
Patti Becker, beckerp@clanet.org; (608) 242-8335
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Senate Committee on Government Operations, Legal Review and Consumer Protection
Testimony in Support of SB 894
February 8, 2022

Chairman Stroebel, Vice-Chair Felzkowski and committee members,
Thank you for the opportunity to provide testimony in support of Senate Bill 894.

We first want to thank the authors of SB 894 for tackling such a complex regulatory process and
greatly improving upon it with this common-sense bill that increases regulatory transparency by
allowing for increased scientific review and public input. Wisconsin’s farmers thank you.

Wisconsin Dairy Alliance (WDA) represents modern regulated dairy farms in Wisconsin and
works diligently to preserve Wisconsin’s heritage as the Dairy State. Venture Dairy Cooperative
(VDC) works to combat unnecessary regulations, reduce government bureaucracy and advance
smart policy to support the future of dairy farmers.

Farmers are some of the most responsible conservationists of our land in the state. Wisconsin
farmers, and especially large producers, work consistently to lower their environmental footprint
through improved farming practices, and heard and nutrient management. The ability of farmers
to continue to efficiently feed the world is compromised when regulatory agencies regulate behind
closed doors, as they do currently when establishing groundwater standards.

Our members rely on clean water and soil. We want clean water too. CAFOs are held to the highest
standards as it relates to managing nutrients. They must abide by Nutrient Management Plans and
are audited annually by the DNR to ensure they are compliant. CAFOs are already subject to a
zero-discharge standard per the terms of their stringent Wisconsin Pollutant Discharge Elimination
System (WPDES) permit.

Because they are so highly regulated, our farmers rely on regulatory certainty, predictability, and
on the opportunity to participate in the regulatory process.

Currently, Wisconsin establishes its groundwater standards through a multi-step Department of
Health Services (DHS) and the Department of Natural Resources (DNR). DHS develops a
recommended groundwater standard for compounds requested by the DNR. The development of
recommendations at DHS happens without any oversight or opportunities for public or outside,
scientific review.

Then, DNR simply accepts these proposed standards and moves forward with its regulations based
on that standard. Under the current process, then, the most impactful portion of establishing




groundwater regulations is done without oversight. This can result in groundwater standards that
do not use the best available science. This is why this bill is so important and why this bill must
become law.

This bill requires a peer review of a proposed rule when an affected party makes the request and
requires an agency to solicit scientifically valid comments from affected parties into a scope
statement. Finally, it reforms the process for recommending groundwater standards, including
providing public notice of proposed recommendations by DHS prior to submittal to DNR. It
increases transparency, bolsters the science behind the standards, and enhances accountability.

Nothing about this bill prevents DNR and DHS from protecting groundwater. Rather, it simply
allows for opportunity for review of scientists and input from the public. It increases transparency
of agency action and expands opportunities for input from the experts. It is difficult to imagine
why anyone who supports transparency in regulation would oppose such legislation and look
forward to it garnering bipartisan support.

Thank you again for the opportunity to submit this testimony and thank you to the authors for
standing with Wisconsin’s farmers.

Sincerely,

Kim Bremmer- Venture Dairy Cooperative

Cindy Leitner- Wisconsin Dairy Alliance

For more information please Contact Lane Ruhland at lane@ruhlandlaw.com
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Corporate Headquarters:
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Lexington, MA 024213134
Phone 78I-674-7200

Fax 781-674-285]

Eastern Research Group, Inc.

June 25, 1999

Steve Karklins -
‘Wisconsin Division of Health

Bureau of Drinking Water and Groundwater

101 South Webster Street

Box 7921

Madison, WI 53707-7921

Dear Steve,

As you know, over the past few months ERG has been coordinating the
independent scientific and technical peer review of the draft document entitled
“Recommendation for an Enforcement Standard and a Preventive Action Limit for
Ammonia in Groundwater.” After receiving this draft document from the
‘Wisconsin Department of Natural Resources, ERG reviewed the document and
then identified three nationally recognized scientists with the appropriate expertise
to serve as peer reviewers. We also discussed any potential conflicts of interest
with the peer reviewers, and determined that no conflicts existed. The three
reviewers for the draft document are: ‘

Dr. Herbert Cornish
Private Consultant - Formerly of the University of Michigan
830 W. Clark Road
Ypsilants, MI 48198

Dr. Arthur Gregory

Private Consultant and President - Techto Enterprises
1 Gregory Lane

Luray, VA 22835

Dr. James Withey

Private Consultant - Formerly of Health Canada
49 Wilton Crescent

Ottawa, Ontario K1S-2T6

Canada

2360 Wilscn Boulevard VA5 Aaton Pariovay 500 Perwneter Park {iab) 160G Perimerer Park (Officej
Suta 400 Sueie 206 F.C. Box Z0I0 P.0. Box 2010

Arhngron, YA 22301 - Chanmily, YA 20151-102 Morrsville. NC 27560-2010 Morriswlle, NC 27560-2010
Prone 7B-24: D300 Phone 733-333- 160G Prcne $19-463-7800 Phonre $12-463-7800

Faxe 703-841-1340

. Fax 73-3£2-7386

Fax 919-466-78(3

Fax 219-468-730!




‘We sent each reviewer a copy of the document to be reviewed, as well as the list of 8
questions to be addressed in the review, which we received from you. These questions were

intended as a guide for the consultants in performmg their review. In addition, we sent ea.ch peer
reviewer a conflict of interest certification to sign.

We asked the peer reviewers to provide a written summary of their comments on the
document, focusing on the 8 questions. We also instructed the peer reviewers to annotate pages

from the draft document, and to include any additional references they may have cited in their
review. Atftached are the completed peer reviews. '

If you have any questions, or require any additional information, please do not hesitate to
contact me at 781-674-7323. It has been a pleasure to work with you.

Sincerely,

7&7\ A’y’

Heidi Schultz
Coordinator
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Nicole Schubert

Peer Review Coordinator

Eastern Research Group June 24,1999
110 Hartwell Avenue :
Lexington, MA 02421-3134

Dear Nicole:

| think I'm going to get this in just before the deadline. | must admit | spent a great deal of fime
on this document. It's the first document | have reviewed which [ think was not very well done.

Their choice for basing their calculation on the dose level for an old medicine did riot seem
appropriate to me. | have suggested that some of the new data they have reviewed might be

more appropriate for setting a standard. You may hear some complaints so | thought | would
forewam you of that possibility.

It's nearing the end of the day and I will just have time to get this off to Federal Express.

Thanks for the opporiunity to review this document.

Yours truly, i P

PRt : 4 :/_,jd 4
“;’Lff/@y Frprreats
“Herbert H. Cornish, Diplomate American Board of Toxicology




Recommendation for an Enforcement Standard and a Preventive Action Limit for
Ammonia in Groundwater .

(Draft)

Review
Herbert H. Comish

June 25,1999



1 will begin this review by briefly attempting to comment on the proposed questions, then | would
like to make some additional comments. :

1. Relevant Toxicity Data

The document presents only a limited review of the information on the toxicity of the ammonium
ion. Admittedly there is little basic information available on the toxic response to ammonia.
These data are complicated by the fact that ammonia is a natural component of animal
metabolism. Thus dose levels and the mode in which ammonia is presented to man or animals
affects the biological response. Free ammonia also reacts with water to produce ammonium
hydroxide and rapidly reacts with other chemicals that may occur in natural water from various
sources. This complexity makes risk assessment difficult and ammonium salts are often utilized
in oral studies. There is some concem in the literature on the appropriate salt to be used in such
studies since the anion may also affect the resuits. For example EPA has not accepted animal
data utilizing ammonium chloride as a valid study of ammonia toxicity since the chloride ion may
produce a metabolic acidosis . It can be argued that as a natural metabolite in animals there are
mechanisms fo handle readily the effects of both the ammonium and chloride ion and this is
apparently true at low dose levels.

2. All Pertinent Data Reviewed

Most of the pertinent animal studies are reviewed and available human data is also presented.
Considerable data concerning ammonia which may be relevant to risk assessment are not
considered in the document. This includes information on mechanisms of ammonia and chloride
toxicity since it is proposed that the use of ammonium chioride in human medicine be used as
the basis for risk assessment. There is considerable information in pharmacology and toxicology
texis and other relevant information in previous risk assessment documents that would be
useful in interpretation of animal and human data on ammonia and its salts.

3. Need For Standard

It is indicated in the present document that new information is available which suggests that the
EPA water quality standard might be reviewed. Admittedly the EPA standard is based on taste
and odor as an indicator of possible toxic response. This does not appear to be a valid basis for
developing safe exposure levels and it appears to have been used because no other good data
were available. On the basis of known metabolic sources of ammonia | assume it was
concluded that relatively low levels of ingestion could be tolerated. The need for better data is
apparent. It is also true, unfortunately, that the proposed use of data based solely on an old
traditional use of ammonium chioride as a diuretic and urine acidifying agent has not been
documented as a safe level of exposure. No data are presented which would indicate that the
medicinal dose was a reasonable LOEL or NOEL. There is only an indication that it has been
used medicinally. No short or long term studies in humans or animals are presented to support
the conclusion that the human dose is a reasonable LOEL. Admittedly, it may be as good as or
better than some of the animal data available. Its use, however is questionable unless the need
for a new standard has been documented.

4_Is Database Available

Whether or not there is sufficient appropriate data for calculation of a groundwater standard
for ammonia has been the topic of considerable debate over many years. However, where good
data are not available it may be necessary to use the best data to suggest an apparent safe

1.




exposure level. This is what has happened with the ammonia level for water. In the absence of
data EPA has suggested a level based on organoleptic data. No information has been provided
in the present document to suggest whether this is a safe or unsafe level of exposure.

Animal studies now reported in this document may provide the best available data for risk
assessment . '

5. Is the Proposed Standard Based dn the Best Available Data.

This is a debatable point since there were no good data available that would be consistent with
those normally used in risk assessment calculations. Because of the apparently low order of
toxicity of ammonia and the ability of the body {o handle ammonia in biochemical reactions
EPA suggests the use of taste and odor as a basis for a standard. The present proposal makes
use of a level of ammonium chloride utilized in medicine. This would seems a reasonable
approach but it makes use of information on ammonium chloride rather than ammonia.

Some reports suggest that this is not a suitable chemical to use since the anion may produce
biological effects. In addition no data are presented fo indicate the basis for the use of this
compound in medicine. Certainly the available data are spare, however the present document
reviews several recent animal studies that may be useful in risk assessment. See Discussion

6. Use of Uncertainty Factors

A factor of 10 is appropriate to correct for use of a LOEL in general risk assessment
calculations. ) :

The factor of 2 fo convert-from discontinuous exposure to continuous exposure is a
* judgmental figure and appears to be reasonable.

7. Protection Afforded by the Proposed Standard.

The proposed standard of 9.7 mg/L as ammonia N is obviously more likely to protect sensitive
individuals (i.e. infants , those with chronic disease affecting liver or kidney function, those with
debilitating illnesses such as cancer) than is the higher level of 34 mg/L of ammonia suggested
by EPA. However, there are no data available to suggest that even the proposed lower level of
exposure will protect such sensitive individuals. Neither of the proposed values are based on
good animal or human studies.

8. Actions Supported by the Available Data.

Ammonia should be regulated with a health based standard derived from animal or human data
obtained from good toxicological studies. Some studies are presented in the document which
may be useful for risk assessment. By default, both EPA and the present document make use of
minimal data in their proposed risk assessments for ammonia. If is not possible to determine
which may be the most appropriate since both have serious deficiencies.

DISCUSSION

The discussion of which studies of ammonia are suitable for risk is almost a philosophical
discussion rather than a scientific one.

The first question is whether or not there is a necessity for a new standard. The document
suggests that “there is ample evidence that chronic exposure to ammonia in water can

2.




contribute to the occurrence of disease and the exacerbation of existing illness in sensitive
populations®. Although several new studies are reported which appear to provide some suitable
data they were evidently not considered suitable for risk assessment calculations. The

document does state, however, that two of the studies were best suited for use in identifying a
level at which to set an enforcement standard. However the final decision was made to base the -
standard on ammonia by using the data from a proposed dose schedule for ammonium chloride

as a diuretic in children. Unfortunately this dose level was not supported by any data animal or
human, to validate that this is a safe level of exposure.

Often side effects of drugs are tolerated if the compound performs a useful function. As
previously mentioned, EPA has suggested that data from studies with ammonium chloride not
be used for risk assessment of ammonia because of the acidification provided by the chioride
ion which may interfere with the response.

- Thus we are faced with a dilemma. The EPA standard is based on taste and odor data while the
proposed calculation is based on medicinal use of ammonium chloride in humans but no
knowledge of whether it was either effective or safe at the proposed dose level.

On page six of the document it is stated that there is ample evidence that chronic exposure to
ammonia in water can contribute to the occurrence of disease and the exacerbation of existing
illness in sensitive populations. A review of these data ( Kawano or Hata studies) suggest that
they may be better suited for the calculation of an enforcement standard than either
organoleptic data or undocumented medicinal use. Both of these studies use ammonia in water
as the test solution. The Kawano study utilized a two or four week dosing schedule and reported
reductions in mucosal thickness at two different dose levels. The Hata study examined the
direct effect of ammonia in water on gastric mucosa and reported significant reduction of the
fundic and pyloric glands of the gastric mucosa after 8 and 24 weeks of exposure. Both of these
studies show effects at several dose levels. The Hata data are provided by a relatively long
study which demonstrates a definite effect of ammonia in water after eight or twenty-four weeks
of treatment.

These two studies in rats are uncomplicated by the use of an additional anion.

I would suggest that both of these studies be reviewed in detail and considered for possible use
In development of an enforcement standard for ammonia.
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Arthur R. Gregory, PED, DABT
. June 23, 1999
Page 1

" Peer Review
of
Draft Document Entitled .
“Recommendation for an Enforcement Standard and a Preventive Action Limit
for Ammonia in Groundwater”™
(ERG Task No. 0023-192, under
State of Wisconsin Purchase Order No. NM100001718)

Summarv of Peer Review

The major problem with this document is the lack of distinction behween the terms “ammonia™ and
“ammonium hydroxide”. The introduction states, “Ammonia commonly reacts with water to form the
ammaonium ion (NH+), and environmental ammonia is usually found with these two forms in dynamic pH-
dependent cquilibrdum.” This is totally inadequatc, The ATSDR document should be consulted for a better
prescnfation of the eguilibrinm and the conditions under which it moves in one direction or the other. The
dissociation constzut (pKa of 93) is such that in the pH range of bloed, the NH4+ 1on constifites about 99%
of the total NH,+ and NH; (Goodman and Gilman, 1990).

On Pages 3 and 4; therc is a lack of consistency. On Page 3, background levels are given as 1-3 ppb.
On Page 4, the background levels are given as 1-5 ppm, both using the same rcference.

On Page 6, subchronic studies were described under the heading of “Chronic Studies.”

Lastly, ammonia is both combustible and explosive (see ATSDR and “Encyclopedia of Occupational
Health and Safety™). The second paragraph on Pape 5 should be revised accordingly.

The Rettig study should be amplified. Thesc data are important justifications for the need for a
standard and indicate increased usage of ammmonia,

On Page 4, the value for thc mean blood ammonia concentration for adults of 70 micrograms per
deciliter should not be given ag if this were the only true mean value ever reported in the Iiterature. The mean
values reported vary with age, sex and analytical methodology. For cxample, the Geigy Scientific Tables
(1984) report values that vary from 029 to 1.02 mg/I., depending on age, sex and amalytical methodology.

I will now address each of the eight questions specifically asked regarding this draft document,

1 Does the backerovnd document present 2 good overview of the most recent relevant toxicity sndies
for ammania in fond or water?

This draft document presents a reasonable overview of the most recent relevant toxicity studies for
ammonia in food and water. There is not a great deal of data available, but those studies reviewed presenta
valid picture of our present knowledge on ammonia.



Arthur R Gregory, PhD, DABT
Jume 23, 1999

Page 2
2. Are von aware of toxitity information for ammonia that is relevant to this risk assessment that was
not considcred?

The studies uiilized are the best that are presently available.

3, Deoes the toxicity informarion provided in the backeround docomert support the need for a health-
basedsmndardﬁramnoniainmdwamrthatisusadmmglvﬁm ing watcr? .

It is my opimion that it does. Although there arc drawbacks in each of the studies, they support both
the dosc-response and the direct effects of ammonia in the risk determination pacadigm,

T do feel that the nse of the term “ammonia in groundwater™ is a mistzke. Nearly all the ammionia
dissolved in groundwater is present as ammontum hydroxide. There is no way that the effects secn can be
attributed to ammonta rather than ammoninm hydroxide.

4, Is the existing toxicity database for anunonia sufficient 1o allow calculafion of a gronndwater standard
that will ensure the safetv of public and private drinking water supplies?

Ideally, while I would rather ses a much somder toxicity database wtilizing larger animal groups and
additional species, I consider the present database sufficient for calculations of a groundwater standard.

- Is the proposed standard based an the most appropriate toxicity information available?
~ Tam not awarc of any data that is more extensivé or more valuable than the data presented.

6. The proposed standard was established using = composite uncerminty factor of 20 based on the
following considerations: . ’

> a factor of 10 was used to account for the use of a lowest observed effect level (LOEL) rather

than a-no observed cffect level (NOEL):
- A factor of 2 was useq 1o account for the use of 2 recommendation for disconiinuous exposore

in developing 2 standard for continuons exposure to ammonia 1 water.

" Are these ymcertainty fictors appropriate?

The torms should be LOAEL and NOAEL, not LOEL and NOEL, but the imcertainty factors used are
sirmilar to fhosc nsed in most risk estimates. It is always 2 judgment call as to how we can be “safe enough™
without extrapolating beyond reason. T consider the uncertainty factors appropriate. A factor of 10 shonld be
used for extrapolation from experimental animals to humans if the animal studics are to be nsed.

’ " On Page 10, no reference is provided for the value of 25 mg of ammomiom chloride/Kg/day for
children. Goodman and Gilmanu (1990) state only that ammoninm chloride is ava:ﬂablc as an mjeitzou or
tablets. On Page 6953 they further state: “No effort is made herein to detail the specific therapy - - - - :




Arthur R. Gregory, PhD, DABT
Jupe 23, 1999
Page 3

If the therapeutic guidance is to be uscd, an explicit reference shonld be provided to justify the use of
25 mp ammonium/Kg/day as an LOAEL. Howcver, in my opinion the animal studies are more valid and
should be nsed together with a factar of 10 to derive the standard.,

7. Is the proposed standard (9.7 mo/L. as W) Iikely to profect sensitive individnals (i.e.. infants those with
chronic diseases affecting liver and ki Tunction. those with debilitating illnesses such as cancer’
from toxicity duc to ammonia-contaminated drinlane water? :

It is my opinion that the proposed standard will protect scnsitive individnals if a factor of 10 is used
in extrapolating from animals to humans aud the snimal studies are used to drive the standard. T do not
consider the therapentic gridance approach as valid. The reason for this is that the therapentic gnidance
approach iz based on the substance ammonium chloride, and zhis gnidance is based on the acidic nainre of the
substance rather than the effect of the ammonium ion. On the other band, the animal studies ufilized ammonia
dissolved in water and this risk is directly applicable to regulating the amount of ammonia that should be
allowed to enter gronndwater. ’

8. Which of the followine actions i3 best supported by the toxicity stndies presented?

o Ammonia should be repulated with 2 health-based standard derived from data such as those
presented in the backeronnd document:
Ammonia should be mwulamd with a health-based standard derived from the taste/odor
threshold:
_ Ammmonia should be regulate so that the nitrogen burden from nitrate and ammonia not exceed
the current standard for nitrate (10 me/L, pitrate-N + ammonia-N):
Ammonia shonld be repulated as a nmisance aronndwalcr contanmnamt based op its taste/order
threshold:

No regulation is necded for ammmonin

The increased nsage of anumonia direct injection into soils for fertitization should provide impetus for
sach regulation. This usage doubled in the last year alonc (Riley, EPA). Whilc such usage generally results
in rapid conversion to mitrate, runoff from overloaded soils having low microbial counts conld enter the
grommdwater. While such intrusion into municipal supplies would probably be dilated to a non-effect level,
this may not be the case for groomdwatcer supplying wells of individuals living in the coundry. Thcrefore, I
consider the proposed regnlation of value in protecting the heatth of the rural community.
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1 am a little unhappy about this document. After reviewing all of the published scientific

literacture on the toxicology of ammonia and ammonium, No chronic studies using the

oral or inhalation route were found.( All of those reviewed on pages 6, 7 and 8 are SUB-

CHRONIC and should be placed in section 4.2).

The Enforcement Standard is based on information that appears to have no scientific basis!

In fact there is no citation for the origin of ' 25mg/kg/day ' as the intermittent therapeutic -

dose. The Caneidian Compendium of Pharmaceuticals and Specialties (1987) recommends '

4 to 12g daily in divided doses every 4 to 6 hours ' which, for a 75kg man, works out at.

160mg/kg/day. Although thls is not the most recent copy of the Compendium, I have

checked with the Canadian Health Protection Branch and the entry has not changed. I
_enclose a copy of the entry. o

PAGE BY PAGE REVIEW.

Page 2, line 5. Give some indication of what is ment by ' high ' levels of ammonia in air.

Page 2, line 19, Again give some indication of what the concentration is in household

ammonia. Page 5 has a statement that household ammonia contains 5 to 10% of ammonia.

Page 3 line 2. If the nitrification process yields nitrite and nitrate then the leached

sediments may also contain nitrites well as nitrates.

Page 3, lines 2 to 4, I think you should explain the production of nitrogen in the absence

of oxygen in a little more detail. |

Page 3, line 20 What is ' photoelectric ' activity that forms hydroxyl radicals. Isn't thé-

process photolysis?




Page 4, line 15. Note that sensitive sub-group populations are identified here. They are
not considered in the development of the enforcement standard. EPA usually uses the
uncertainty factor of x 10 for this parameter. ‘

Page 5, line 3 and 4. This is not 2 dose. The volume and weight of the animals are needed
to assess the dose. ( More on' dose ' later ).

- Page 5, line 9. The ' higher concentrations ' should be given in more informative terms.
Page 5, line 18. In Webster's report, were recoveries observed when one fluid ounce was
ingested of 28% ammonia?

Page 6, Beginning line 11. Here, and in other studies cited later, the concentration of
ammonia in the drinking water is given as a ' dose . It is not. If the dose is not given in the
publication, the US EPA uses an allometric relationship to obtain the water consumption
per day, for a rat of a given weight, and calculates a dose per day. I enclose a reference
and some photocopies of pages that allow these calculations from ' Recommendations for
and Documeﬁtation of Biological Values for use in Risk Assessment' US. EPA/600/6-
87/008, February, 1988.

For example; for a 200g rat the water consumption rate per day is calculated from the
allometric relationship, given on page 1-11,

c= 0.1, w 2+7337,
which works out at 0.04 litres per day and, if the concentration of ammonia is 100mg/litre,
comes out to 4mg/day and , if the rat weighs 0.2kg, the dose is 20mg/kg/day.”
This procedure should .be carried out for the Kawano et al. ( 1991 ), Hata et al. ( 1994 ),
Toth, ( 1972), Tsujii et al. ( 1995 ) studies.
Page 6. Section 4.3 Chronic Studies. There are no chronic studies in humans or animals.
This statement should suffice for this section and all the discussion on pages 6; 7 and 8
should be transpbsed to éection 42,




Page 7. Beginning on line 5. The Gupta et al. paper is listed in the reference section and
its title is ' Toxicological studies of ammonium_sulfate' ( not sulfamate ). I suspect this is
an error in the reference list.

Page 7, line 7. 1 suppose that ' administered orally ' means ' by intubation "Jf this is the
case, say So.

Page 7 line 9. A 90 day study in rats is, classically, a sub-chronic study.

Page 7, line 19. The significant reductions in the ' height ' of the fundic and pyloric glands
sounds odd. Shouldn't it be ' length '? A
Page 7 last line. In the subsequent study by Hata et al. , for how long were the rats given
water containing 200mg/litres?

Ea‘. ge 8 line 8 In the Deaton ( 1984 ) study, you should say what the route was
(inhalation) and what the exposure regimen was.

Page 8, line'13. The study by Toth is the only study for which a chronic exposure was
used. It is not clear whether only ammonia was used or whether all animals had been
treated with the various hydrazine compounds as well. Please clarify. Also, were other
observations than histological examination carried out?

Page 8 | Beginning line 21, In Tsujii's study, how large were the groups?

Page 9, lines 14 and 15. We have no chronic studies ( except for a cancer study )
available. Therefore this statement is erroneous and should be deleted.

Page 9, line 20. The literature contains data on the oral intake of ammgmum compounds,
not ammonia.

Page 10. Tt will be apparent from what has been stated in the General Comments, that I do
not like the presentation in the first paragraph. I have pointed out, with referenced material
(Canadian Compendium ), that other figures for therapeutic doses of ammonium chioride
have been recommended. I would like to see a reference as to where the 25mg
ammoniunvkg/day comes from. Secondly, this substance would not be gi\}en to patients

suffering from kidney or liver disease i.e. it is not protective for ' special groups at risk’ .



(This might be accommodated by using another uncertainty factor of x10 ). -Given that
the therapy is dependent on the pahent taking the high dose for only 3 to 4 days and then

H

resting for ' a few days 1s,»thls intermittent exposure accommodated by using an
uncertainty factor of only 2 ?

Page 11, line 5. The US. EPA has used an organoleptic effect to set their Lifetime
Health Advisory ( taste ). Was this because the published science was inadequate?
Page 12, line 7. The paper by Tsujii et al. ( 1995 ), in a sub-chronic study, certainly did
show an interactive capacity for carcinogenesis and ammonia in promoting stomach cancer

induced by MNNG.

1.Quality of document. - The document presents what little information there is on the

toﬁéology of ammonia. None of these studies were, apparently, suitable for the derivation

of an enforcement standard.

2, Are you aware of other toxicity data? No. I have enclosed the Canadian

- recommendations for therapeutic use of ammonia.

could be accomplished a well designed chronic study is desperately needed. Perhaps a

human study could be constructed for this purpose.

Definitely not! I don't think we have sufficient data and, even with the application of larger

| uncertainty factors, we could not be sure that the number would be protective.

For reasons that I have a]ready éxpressed I think the scientiﬁc-bésis for the standard is

extremely poor. If a more rational basis for the selection of the therapeutic dose



recommendations caﬁ be provided then we should have the best available informgtion, but
- this would not beat a new, properly designed chronic study.

wﬂmsigfih@lln@ﬂam_m_I don't think they are protective enough. I
think that another uncertainty factor for sensitive sub-groups is necessary and we should
think about one for the cancer promotion aspect. I am not sure, given the erratic dosage

regimen suggested for the therapeutic application, that a factor of 2 is sufficiently

protective either.

isk? Certainly not, for

..¥. Ammonia should be regulated with a health- based standard(denved from data such as
A t 7.9 S
those presented in the background documen) ﬂc“ s S-

..... Ammonia should be regulated with a health-based standard derived from the
taste/odor threshold;

...... Ammonia should be regulated so that the nitrogen burden from nitrate and ammonia
not exceed the current standard for nitrate ( 10mg/Laitrate-N+ammonia-N);

..... -Ammonia should be regulated as a nuisance groundwater contaminant based on its
taste/odor threshold;

..... No regulation is needed for ammonia;

JAMES R. WITHEY, PhD.
June 19 1999.
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DRAFT

Recommendation for an Enforcement Standard and a Preventive Action Limit for
Ammeonia in Groundwater

JApril, 1999

1.0 Introduction

Ammonia (NH3) is a basic inorganic compound that occurs in the environment as a result
of both natural and industrial processes. In nature, ammonia is a key constituent in the
nitrogen cycle, the process by which nitrogen becomes available for use in the various
biological activities for which it is required. Ammonia commonly reacts with water to
form the ammonium ion (NH,Y, and environmental ammonia is usually found with these
two forms in dynamic pH-dependent equilibrium. Concentrated levels of ammonia from

natural sources may result from accumulated animal wastes or from sewage treatment

1

plants. Other natural sources include decaying vegetation and volcanic activity.

Commercially, ammonia is used widely as an agricultural fertilizer, as well as in
 refrigeration systems, household cleaners, and manufacturing processes. Itis used in
conjunction with chlorine to form chloramine, a common drinking water disinfectant.
Concentrated levels of ammonia from commercial sources may commonly stem from the
release of anhydrous ammeonia to the environment or as effluent from industrial processes
in which ammonia is used. The commercial synthesis of ammonia is considered to be a

minor source, contributing no more than 5% of the total global ammonia budget.

2.0 Hazard Identification

2.1 Sources of Human Exposure

2.1.1 Inhalation
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' Ammonje may volatilize into the atmosphere from surface water. Most human exposures
to elevated levels of ammonia result ﬁ:om i?\?il\ ori ymoma that has volatilized from
household cleaning products. Inhalation of anhydrous ammoma may result in a serious,

life-threatening inflammation of the respn*atory tract, and may lead to the development of
chronic bronchitis. Specific populations which may be exposed to  Jiigh levels of
ammonia in air include workers in industries mvolved in the manufacmre or transport of
ammonia-containing formulanons agricultural workers exposed to anhydrous ammoma
or animal wastes, and people who hve near agricultural sites where fertilizers are apphed
or livestock facilities which generate large amounts of animal waste. - \/ '

2.1.2 Ingestion

Accidental or suicidal ingestion of household cleaning products may cause severe burns g

to the mouth, throat, esophagus and stomach. Ammonia evaporates quickly from surface
waier. In aerobic soil, nitrogen-fixing bacteria rapidly convert ammonia into nitrite
(NO,), which is converted into nitrate (N O3) under aerobic conditions. Due to this
M activity and its volatility, ammonia is not found as a major contaminant of

groundwater or surface water.

o
~
M

Dermal

Exposure may occur thIOLLh dermal contact with household products containing
CW\T(M nirg g£-lo 7, cg Oavmian g 6o

armmegeda.  Exposure to anhydrous ammonia during the processing or apphcahon of
fertilizers may result in severe burns to the eyes and skin.

2.2 Environmental Fate
2.2.1 Surface water and groundwater

Upon reaching surface waters, groundwater or sediment, ammonia may be transformed -

through two processes: nitrification and denitrification. Nitrification is an aerobic

B8]
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process r\;&?lhilqci_}i Zl;_elfis the ionic compounds NO;” and NO3™. These may leach through
sediment as nitrate or be taken up by aquatic plants. In the absence of oxygen,
Qgg_m_ﬁc\aﬁon may transfonn ammonia into elemental nitrogen, a gas that 1 1s qmckly lost
to the atmosphere. - ‘ o -‘Lﬁp ‘Q"‘ m $e- |

Ammonia can be acutely toxic to fish, and can cause symptoms such as loss of

Hu yres

equilibrium, hyperexcitability, and increased breathmcr cardiac output and oxygen 3 . ﬁ)
uptake. ngh ammonia concentrations in water may result in convulsions, coma, and \re

death. For freshwater fish, 48 and 96-hr L.Csps in the range of 0.024 to 4.60 mg/L have

been reported. Reduced growth rate and pathological tissue changes have been reported
at lower levels (WHO, 1986).

Background levels of ammonia in surface water and groundwater are rarely found to
exceed 1 mg/L (ATSDR, 1990). Elevated ammonia levels may be found in surface
‘'waters near sewage treatment plants or large animal feedlots. In some cases, agricultural

wastes may mﬂuence the levels of ammonia found in shallow WeHs The rapid

transformation of ammonia to nitrate is consistent with the observation of low levels of ~ .

ammonia in groundwater. ' . \//

For ammonia that volatﬂlzes into the atmosphere, a major transformation mechanism is a
Swdaag -
rapid reaction with acidic gases to form ammonium particulate. Ammonia may also react
with hydroxyl radicals formed as a result of photoelectric activity. The resulting
plotoeiecirc

ammonium particulate may return to the earth's surface through wet or dry deposition.

Background worldwide atmospheric levels of ammonia are estimated at 1-3 parts per
billion (ATSDR, 1990). Higher levels may be observed in locations near significant

sources of ammonia, such as large animal feedlots.

2.2.3 Soil

Y]
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Ammonia may reach soil through deposition or from the applicaﬁon of fertilizers.

Ammonia in the soil is rapidly converted to nitrate or gaseous nitrogen, or may be taken
_up by plants. Background levels have been estimated at 1-5 parts per million, but ar'e.

appreciably higher in soils on which fertilizers ha;/e been applied (ATSDR, 1990); \/'

3.0 Absorption, Metabolism, Distribution and Excretion

In addition to the contribution from environmental sources, ammonia is produced in the
human body as a result of the breakdown of protein, amino acids and other nitrogen-
containing compounds by digestive tract bacteria. Ammonia that enters the

_ gastrointestinal tract is rapidly absorbed. The mean blood ammonia concentration for

adults is 70 micrograms/deciliter (Diaz, 1993). Absorbed ammonia is transported to the '

liver where it is converted to two metabolites: glutamine and urea. Glutamine is

distributed to the tissues for use as a source of nitrogen for the synthesis of proteins,
while urea is excreted by the kidnevs. Persons suffering from diseases of thé Liver or
kidneys may metabolize or excrete ammonia inefficiently, and are considered to

constitute a sensitive subpopulation with respect to the toxic effects of ammonia. In

patients with acute liver failure, ammonia may accumulate in the blood, brain and
cerebrospinal fluid causing a condition termed hepatic encephalopathy. Other sensitive
subpopulations include persons with genetic defects in omnithine transcarbamylase or the
enzymes of the urea cycle, persons suffering from gout, and women in the last frimester

of pregnancy who are at risk for toxemia of pregnancy (Dabney, 1996).

4.0 Dose-Response Assessments

4.1 Acute T driciiy
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In experiments designed to demonstrate the acute toxicity of ammonia, glycols and other
related compounds, Smyth and colleagues (1941) administered ammonilm.ihydroxide. in
water to albino rats Administration was by stomach tube in a single dose at. /f Vu o
c&r_icentranons as high as 1%, with 10 animals used per dosage. Animal deaths occurring N B ads
within two weeks of dose administration were included in the assessment of lethality. An

acute LDj3p was reported at 350 mg/kg.

Household ammonia solutions typically contain 5-10% ammonia in water. These
concentrations rarely cause burns, but c;aac iiﬁﬁte the eves, nose, throat, and upper
respiratory tract. Higher concentrations;used in agnmﬂtural and industrial settings can |
cause irritation and severe burns of the eyes, lungs, upper airway, and skin. When heated
to decomposition, ammonia emits toxic fumes of ammonia and nitrogen oxides. A study
of emergency room records from 18 central Nebfaska hospitals identified ammonia as the
agricultural chemical most frequently associated with emergency room treatment or s
hospitalization (Rettig, 1987). ' . NV

{
Suicidal or accidental ingestion of household ammonia can cause esophageal burns with
late resulting strictures. Gastric, duodenal and jejunal lesions have also been reported.
One teaspoonful of strong (28%) ammonia has been rsported to be fatal but recoveries

‘uS mei‘f‘u‘h
have followed ingestion of as much as one fluid ounce / n several occasions (W ebster,

1930).

Ingestion of milk contaminated with ammonia from a commercial refrigeration system
resulted in acute illness among a group of Wisconsin schoof children in 1985. Reported
symptoms included nausea and burning of the mouth and throat, and were observed
within an hour after consurning contaminated milk. Analysis of milk from unopened
cartons delivered to the school showed ammonia concentrations ranging from 530 to /
1524 mg/L (CDC, 1986). v

4.2 Subchronic Toxicity

o



Ammonium chloride has been used as a diuretic apd uﬁﬁﬁimm Therapeutic
dosage levels for adults range from 4 to 12 grams/day. Based on an average body weight
of 70 kg, these are equivalent to 19 to 57 mg/kg/day as ammonium. The usual acidifying
dose for children if 75 mg/kg/day (25 mg/kg[day as ammonium). The drug is given in
four divided doses for three to four days, followed by a two-day rest period. If given
continuously, particularly to patients with renal ixnﬁajrment, 1t may cause severe
metabolic acidosis. Any use is contraindicated in patients with liver or renal disease
since accumulation of ammonia in such patien{s may lead to central nervous system
toxicity. Other adverse effects associated with the adnvinistration of ammonium chloride

’

include gastric irritation, anorexia and electrolyte disturbances (ASHP, 1988). \/

Kawano and colleagues (1991) investigated the relationship between ingestion of
. _ . o ] AL WD
ammonia in water and chronic atrophic gastritis in rats. In this study, groups of rats were ? s

ko dog

given water containing 0.01% ammonia (100 mg/L) or 0.1 % ammonia {1000 mg/L) for - - =
either two or four weeks. A separate group of rats was retained as a control. Follewing 1C U*\"Aﬂd

1 {j@}
exposure, the rats were sacrificed and their stomachs subjected to histological Aﬁ ( '&? } . ,}
. examination. Rats exposed to 0.01% ammonia exhibited significant reduction in the %»ﬁ %3; "
) phes A -
= thickness of the antral mucosa in comparison with control rats following four weeks of —_—

' exposure. Rats exposed to 0.1% ammonia showed significant reductions in mucosal
* thickness after two and four weeks of exposure, with reductions creater than those seen in
the 0.01% exposure group. The authors concluded that ammonia produced by the gaéh'ic

bacterium Helicobacter pylori likely plays a role in the development of chronic atrophic

gastrits.
4.3 Chronic Studies

vi The chronic toxicity of ingested ammonia has not been studied in humans. Several
o™ hwq'gubchronic animal studies have been conducted using drinking water or dietary exposure
A

,N,\‘-} to ammonium hydroxide, ammonium chloride, and ammonium @ Svstemic

?L
‘”3

effects that have been obser'v ed include enlarged adrenal glands, alterations in blood
_____/“———"‘\ e

pressure, and decreased body weight associated with decreased food intake.
m




Fazekas (1939) conducted a study on the effects of exposure to ammonium hydroxide
(NH4OH) on rabbits. Animals were given 100 mg NH,OH/kg body weight on alternate

days, then on a daily basis for 17 months. Test animals were found to have enlarged’ o ) r,‘{
adrenal glands and elevated blood pressure. A .
g | DI00C presstn ‘ ébfjm O

Gupta and colleagues (1979) conducted an investigation of the @;nic)toxicity of rQ§5 S0
'1 ammomum@ adult and weanling albino rats. Ammonium(§ulfamatg was
r{ﬂ'*\-’“ /ﬁﬂﬁnﬁ?ﬁ@ to groups of 20 rats in dosages of 100, 250 and 500 mg/kg/day,
respectively, with another group of rats serving as controls. Doses were administered six
days a week for 90 days. Significant decreases in group mean body weight were
observed for the 500 mg/kg/day dose group of adult females weighed after 60 days and
90 days. A significant decrease in food consumption was observed in the 500 mg/kg/day .
dose groups of male and female weanlings after 90 days. No adverse effects relating to
~ animal appearance, behavior or survival or organ histology were observed.
|
Hata and colleagues (1994) conducted an investigation of the effects of ammonia on S ',‘w.{\o"'[k %,\
gastric mucosa. Groups of 60 male Donryu rats were given drinking water with ammonia Cm gff o
concentrations of 200 mg/L and 1000 mg/L. respectively, for 24 weeks, with a third Koo
group retained as a control. At eight intervals during the experiment, subgroups of six s !r v
animals were extracted, sacrificed, and examined for histological changes in the gastric
mucosa. Significant reductions in the Qgigb_t_éf the fundic and pyloric giands were
observed in both freatment groups in animals sacrificed after eight and 24 weeks. The
authors concluded that these findings are indicaﬁvé of the direct toxicity of ammonia on

the gastric mucosa.

Ina subséquent experiment, the same researchers examined the effect of ammonia on the .
healing of gastric ulcers induced by treatment with acetic acid. Forty six-week-old male

Donryu rats were infused with acetic acid by laparotomy to induce gastric ulcer _
formativon The animals were then divided into two groups: one given water comtaining M’% ]’-
WOma and one given untreated watexi The induction of ulcers by treatment e\g / o~

N R P irmé
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with acetic acid was confirmed in all animals. Animals were sacrificed after four and e k
v (.-
eight weeks and their stomachs examined. Rats fed ammonia in water had ulcers Chrond

significantly larger than controls atter four and eight weeks of treatment, a finding the

authors attributed to an impaired ability to repair gastric ulcers in the treatment group.
4.4 Reproductive and Developmental Effects

Few data exist on the reproductive or developmental effects of ammonia exposure in uﬂ‘f‘j‘j—w&

humans or mammals. Decreased egg groduc’clo been d. monstrated in birds and haw 2xpesed
pullets exposed to ammonia (Deai:o9 1984) An eIevated ammoma tissue concentration g,y | e
in cows has been found to decrease conception rates and increase the calving-to- ( L,
conception intervals (Visek, 1984). No data were located regarding the teratogenic hng m‘{_’ e
7
potential of ammonia. )\XE'D W'J (5_’ :
. hé " n*é
4.5 Carcinogenicity and Mutagenicity 3
g’iﬁx\.ﬁl\s
G c}\ e 18 (a8

Toth (1972) examined the carcinogenicity of ammonia in hfeume studies in mice.

Ammonium hydroxide was administered under two sets of conditions: to five-week-old el ’r;‘:
SMSS mice in drinking water at concentrations of 0.1% (1000 mg/L), 0.2% (2000 mg/L) | ¥~ X kj \ 3
and 0.3% (3000 mg/L); and to seven-week-old C3H mice in drinking water at 0.1%
(1000 mg/L). All animals were either allowed to die or euthanized with ether when 1
found in poor condition, and subjected to histological analysis. The incidence of tumors

in the treated animals was sifnilar to the incidence in control mice. The authors

concluded that ammonium hydroxide does not exert a carcinogenic effect in mice.

Tsujii and colleagues (1995) conducted an investigation of the relationship between

exposure to ammonia in water and gastric carcinogenesis initiated by treatment with N-
methyl-n'-nitrosoguanidine (MINNG). Groups of male Sprague-Dawley rats were given ;\?—% ({:;»\,\1 7
MNNG in drinking water for 24 Weeks after which groups were given either water

containing 0.01% ammonia (100 mcr/L) or tap water for another 24 weeks. Ammals were viag f‘\j ché

sacrificed and their stomachs subjected to histological analysis. Rats fed ammonia in the ¥ zw Co

l
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second phase of the experiment had a significantly higher incidence of stomach cancer,
had a greater number of stomach tumors, and had tumors that were greater in size than
control rats. The authors concluded that ammonia may play a role in the etiology of .

stomach cancer associated with Helicobacter pylori.

There are few data in the literature on the mutagenicity of ammonia. A number of .
researchers have reported that some evidence of mutagenicity in bacterial cells treated
with lethal doses of ammonia. Because of the lethality of the administered dose,
however, such findings have generally been interpreted as not indicative of any

mutagenic effect (ATSDR, 1990).
4.6 Summary and Rationale

The goal of reviewing the toxicological data described above is to identify those data that
provide appropriate guidance for recommending an enforcement standard and preventive
action limit for ammonia in groundwater. While the number of studies investigating

adverse outcomes relating to oral exposure to ammonia is small, the available data

—

occurrence of disease and the exacerbation of existing illness in sensitive populations. In

accordance with the provisions of Chapter 160 Stats., it is therefore appropriate for the
Department of Health and Family Services to issue a recommendation for an enforcement
standard and a preventive action limit for ammonia in groundwater.

: QN an: gn
The literature includes a number of ammal studles relating oral ammoma intake to & AN
variety of health effects. In three of these studies (Kawano, 1991; Gupta, 1979; Tsujii,

19953), adverse health effects were obseﬁzed following consumption of water containing
[P a4 r\ fum

M or ammonium gulfamateat Concentrations of 100 mJL Of these three, the

studies by Kawano et al and Tsujii et al are best suited for use in identifving a level at

which to set an enforcement standard. Given t\l;.xatktgei test animals in the study by Gupta
W ¥ i

. — . .. . . .
et al were exposed to ammonium Gulfamate! the lack of definitive information on the

.
[Je_ “lawRe
provide ample evidence that chronic exposure to ammonia in water can contribute to the a5 | %, NG
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toxicity oniay make it difficult to attribute the health effects observed in this
study solely to exposure to the ammonium cation. -

Data on the effects of subchronic or chronic human exposure to ammonia are extfemely |
limited. Information on the use of ammonium chloride as a diureti¢ agent, however,

provides important guidance in identifying an enforcement standard. It is recommended 1'\9\(( ,) j’;
} *
that therapeutic dosages of ammonium chloride not exceed 25 mg ammonium/kg/day for H

children, and that continuous use at that dose may cause systemic toxicity in patients with ':’\
liver or kidney disease. As an oral dose considered potentially toxic upon continuous
HVEL ot XIdney I

723 m&
exposure, the maximum therapeutic dose of 25 mg ammonium/mg/day constitutes a %Vr“‘?jkﬁ

1S
*;»( L \/ lowest-observed adverse-effect level (LOAEL) for ammonia. Given that this FINAIA

A

recommendation directly relates to chronic human oral exposure to ammonia, this
recommendation provides a more direct basis for recommending an enforcement standard
than is offered by the studies by Kawano et al and Tsujii et al. For this reason, the
recommendation on the therapeutic use of ammonium chloride is used in deriving the

H

recommended enforcement standard and preventive action limit.

5.0 Recommendation of an Enforcement Standard and a Preventive Action Limit

In Wisconsin, the process by which groundwater enforcement standards and preventive
action limits are to be set is specified in Chapter 160 of the Wisconsin Administrative
Code. According to Chapter 160 Stats., the Depamment of Health and Pamilyﬁervices is
charged with developing recommendations for enforcement standards on the basis of
federal regulations and guidelines, such as the EPA's Maximum Contaminant Levels 61'
Lifetime Health Advisories. The Depaﬁment may recommend an enforcement standard
that differs from a federal recommendation or standard "if there is significant technical

information which is scientifically valid and which was not con51dered when the federal

number was estabhshed"

10
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The U.S. Environmental Protection Agency (EPA) has not established a health-based -
drinking water standard for ammonia. The EPA has issued a Lifetime Health Advisory
for ammonia at 34 mg/L., which 'corresponds to the taste threshald for ammonia in water.

Based on our review of current literature on the toxicity of ammonia, the Department of

Health and Family Services finds that the federal lifetime health. advisory may not
adequately protect sensitive subpopulations, such as persons suffenn:ﬁg%r LA H )bl [
liver disease, against the toxicity of ingested ammonia. Kﬁ / dow\ :

.

Therefore, in accordance with the provisions of Chapter 160 Stats., the Department of
Health and Family Services recommends that a health-based groundwater enforcement
standard be based on the human toxicity of ammonium chloride which has been used as a
therapeutic agent. Following ingestion, ammonium chloride dissociates to produce the
chloride anion and the %:Jmonium cation. The chloride anion exerts a diuretic effect, but
has little overt toxicity. In Wisconsin, chloride is currently regulated in public drinking

water supplies and in groundwater as an indicator parameter. The literature suggests that
' the gastric irritation and neurotonmty that have been associated with ingestion of

ammonium chloride may be attributed to the local and systemic toxicity of ammonia.

To develop a health-based groundwater standard that will be protective against the

/6 uns'&m

N
dosage level is recommended. This includes a factor of 10 to convert from a human ‘J\d‘i Syek el
LOAEL to a NOAEL, and an additional factor of 2 to account for the use of information ‘3m§§i ak
from a discontinuous, subchromc_: exposure. In accordance with Chapter 160 Stats., this ,r o 4) 7
recommendation is based on a daily intake of 1 L of water for a 10-kg child for whom ;4 g‘rr&]‘cf‘ﬂwﬂ

drinking water constitutes the only source of ammonia exposure.

toxicity of ingested ammonia, application of an uncertainty factor of 20 to the therapeutic

25 mg/kg/day x 10 kg =12.5 mg/L as ammonium (9.7 mg/L as ammonia-nitrogen)
20 x 1L/day

~ In addition to the setting of an enforcement standard, Chapter 160 Stats. calls for the

assignment of a preventive action limit. This limit is used as a tool in identifving

11
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potential threats to groundwater and determining when additional monitoring may be °
appropriate. According to Chapter 160 Stats., the preventive action limit is to be set at,
20% of the enforcement standard. For substances with carcinogenic, mutagenic or )
terato genid properties or interactive effects, the preventive action limit is to set at 10% of
the enforcement standard. ‘In consideﬁng the data -preseﬁted here, the Department of -
‘Health and Family Services finds that ammoniaﬁas not been shown to have carcinogenic,
mutagenic or teratogenic properties or interactive effects. Therefore, a 20% preventive

action limit is appropriate. -

GMS%—V\G g(-p&Suw ,‘\)S\

Recommended preventive action limit: 1.9 mg/L as ammoma—mtooen
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sdministration with MAO inhibitors has been considered an absolute
mntramdmhm:hmaver pahemswhrefrantorydepremnhm -

received cumbmabun lherapy without significant adverse effects. If -

usedin combmaﬁmlherapy gwemedmgsorally. avmd large doses
and manitor the pafierit closely. Not recommended during the acute

recovery phase following myocardial infarciion, and in the pmeuce
ofacutecongesiivebearifallure. -

Precautions: May block the antihypertensive aciion of gume!hdina
orsimilarly acting compounds.

Shotld be usedwith cautionin palients with 2 history of seizures or
urinary retention, or with nariow angle glaucoma or increased
nmaomlarpmre.

Anhythmras, sinus tachycardia, and prolongation nl the
conduction time have been reported, particularly with high doses. A
few instances of unexpected death have been reported in patients
with cardiavascular disarders. Myocardiatinfarction and stroke have
also been reported with drugs of this class. Therefore, these drugs
should be used with caution In patients with a history of
cardiovascular diseases such as myocardial Infarchnn and
congestiveheart[ailure. -

Close supervision is required for hyperihyroid patients m'lhose
receiving thyroid medication.

Occupations! hazards: May impair mental and/or physuzl abll‘ﬁes
réquired for performance of hazardous tasks. such as opmaﬁng
machinery ordrivingamolorvehicle.

Pregnanty and lactalion: Safe use dusing pregnancy and lactafion
has not been established. In pregnampallenls nursing mothers, or
women who may hecome pregnant, weigh possible benefits against
possi'nlehazardstn moather and child. Amitriptyiine and nortriptyline
areexcreted inlowcancentrafionsinbreast milk.

Schizophrenic palients apd those with parancid sympmalulogy
mayhavamcrm@symptams;mamcdepmmvesmayexpmmwa
shiftto the manic phase. In these circumstances amftriplyline dosage
may be reduced or a phenothiazing anfipsycholic agent may be
administered concurrently.

When given with anficholinergic agents or sympathomimetic
drugs, close supervision and carelul adjustment of dosages are
required. May enhance the response lo alcoho! and the effects of
barbiturates and otherGNS depressants.

The possibility of suicide in depressed patients remains during
treatment and until significant rermission occurs; this type of patient
shouldnot have easy accesstolarge quantities of the drug.

Concurrent electroshock theragy may increase the hazards of
therapy; such tregiment should be fimiled to patients for whom itis
essenfial. .

Disconfinue the drug several days before elective surgery if
possible.

Adverse Effects: Nole: Included in this fisting are a few-adverse
reactions not reported with this specific drug. However,
pharmacaological similarities among the iricyclic anfidepressant
drugs require that each reaction be considered when amitriplyline is
administered.
Behavioral: activation of latent schizophrenia; high doses may cause
temporary confusion or disturbed concentration, ar rarely, fransient
visual hallucinations; hypomanic reaclions; drowsiness which
usvally disappears with continuance of therapy; insomnia, giddiness,
resliessness, agitation, fatigue, nightmares, disorientation,
delusions, excitement, angiely, andjfiteriness.
Neurological: epilepfiform seizures; numbness, tingling,
paresthesias of the imbs, including peripheral neurapathy; dizziness,
fine tremor, headache, ataxia, sefzures, allerafion in EEG patterns,
extrapyramidal symptoms, Hinnitus and incoordinzfion; severe tremor
onlyobservedwith highdoses.
Autonomit: evidence of antichofinergic activity, such 2s urinary
retention, reversible dilatation of the urinary tract, constipation, and
more rarely, paralylic fleus of particular concem in the eldesly; dry
mouth, biurred vision and disturbance of accommodation.
Cardiovascular: a quinidine Tike effect and other reversible ECG
changes such as flatening or inversion of T waves, and bundle
branch block; orthostatic hypotensian, hypertension, palpitation,
arrhythmias, heart block, and, with foxic doses, ventricular
. lachycardia and fibrillafion; miyocardial infarclion and stroke. A few
instances of unexpected death have been reporied in patients with
cardiovascular disordars.
Toxic and allergic effects: bone marrow depression Including
agranwlocytosis, eosinophifia, purpura and thrombocylopenia;
jeundice rarely. Allergic lype reacfions manifested by skin rash,
urticaria, photosensitization or swelling of the face and tongue and
Nehing ocourredravely.
Gastrointesfinal: nausea, epigasiric distress, hearlhum, vummug
anorexia, stomatifis, peculiar taste, diarrhea, parotid swelling, black
fongue.
Endocrine: fesficular sweﬂing and gynecomastia in the male, breast
enlargement and galaclorheain the female, increased or decreased
ibido, elevation andlowering of blood sugar levels. .
Metabalic: increased appetite, weight gain or weight loss in some
pafienis.
Ophthaimologic: precipitation of lalent glaucoma or aggravanun of
existingglautoma; blured visionand mydriasis.
Miscellaneous: other side effects that may occur include fainting,

weaknes.umaxyfreq\mcy mmsedperspnﬁnn,andalopema. . '

Withdrawal symptoms: abrupt cessation of ireatment after prolonged

administration may produce nausea, headache, and mzlmse; these

arenet indicative of addiction.
MnsaSymmMP@hdmmmmmmymmM
disturbed concenlration, transient visual hallucinations, agitafion,
hyperaciive refiexes, muscle rigidity, vomiting, or hyperpyrexia, in
addition 1o anything fisted under Adverse Effects. Based on
amdnptyl’nesknownpharmcnlugmmbms,uverﬂnsagemaymse
drowsiness,” hypolhermia, tachycardia and other arrhythmic
abnormalifies such as bundle branch black, ECG evidence of
impaired conduction and congestive heart fajlure. Other
manifestalions may be dilated pupils, convulsions, severe
hypotension, stupor and coma. All patients suspecled ofhaving taken
anoverdose should be admilted toa hespital assoan aspossible.

. Treatment: Symptomatic and supportive, Emply the
slomach as quickly as possibie by emesis or gastric lavage. Follow
wnméchvateddxamaat(suto100g),plnssaﬁrxecalharucmy4tnﬁ
hours during the first 24 hours after ingestion as lhe drug is
enlerohepaticallyrecycled.

Manitor cardiac function for any signs of dysthythmia.
Asymptomahcpahenlsshnuldhemam"mmd for G hours, Pafientswith
EGG changes should be monitored for 24 to48hoursaﬂerECGhas

. returned tonormal. .

Mamtamvenﬁlaﬂm;regu!atebodymmperam o

nammnnunmamdytebmmkaﬁmmmmum
TEwithiv. sudiumblw’bunate.msmaypmvenl tachycardia and
other candiac arrhythmias. Phenyloin may be used for arrhythmias
refraciory to sodium bicarbonate. Propranalol Is effective but its
negative inotropic effect may cause hypolension soit should be used
with caufion. Avoid quinidine and procainamide.

Diazepamiv. maybe given{ocontrolseizures.

Forced diusesis, periloneal dialysis, hemddialysis or charcoal
hemoperfusionare notefiectiveinincreasing eliminafion.

Since overdosage s often defiberate, patients may aflempt suicide
by ofher means during the recovery phase. Deaihs by defiberate or
accidental overdosage have occurred with this class of drugs.

Physostigmine has been useful in treatment of convulsions,
cardiac arrhythmias and hallucinations. Not recommended for
rouling use or to reverse coma. Administer iv. over 2 minutes to avoid
ssizures. Adull dose: 2 mg; pedialric dose: 0.5 mg. Repeat as
required. Have atropine onhand to counteract excessive cholinergic
effects.

Dosage: Orally: Dosage should be inifiated at a low Jevel and
increased gradually, noting carefully the cinical response and any
evidence ofintolerance.

Inilial dose for adulls: 25 mg 3 times a day. i necessary, increase
doses preferably in the late aflemoon and/or bedfime to lota! of
150 mg aday.

Hospitalized pafients may require 100 mg a day inifially; increased
gradually 16 200mg aday I necessary. A smali number need as much
as300mgaday.

Adolescent and elderly patients: In general, lower dosages
recommended: 10 mg 3 times & day with 20 mg at bedlime may be
satistactory.

Maintenance dose is usually 25 mg 2 fo 4 fimes a day. When
satisfactory improvement has been reached; reduce to lowest
amount thatwillmaintain refief of symptoms.

Ghildren: Not recommended for treatment of depression in children |

under12yearsol age,

Enuresis: 10 mg at bedfime for children under Byearsof age. In alder

childrenincrease dosage asnecessary, uplo 25 mg atbediime.
Parenierally: 20 to 30mgi.m. 4 times aday. Change i oral route as

soonaspossible.
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AMMONIUM CHLORIDE
Ammonium Muriate .
Diuretic—Urinary Acidifier
Pharmacology: Ammarium chloride Is rapidly absorbed from the
gastrointestinal fract The ammonium cationis converted into ureain
the fiver. Chloride ion causes an increased chioride load on the renal
{ubules such that sodium and an iso-osmofic quantily of water are
excreled with the excess chloride. A mild melabolic acidosis
accompanies the mild diuresis. This has been used, in the pasi, to
increase thadjuretic effect ofmercurial diurelics.

indications: Ammonium chioride is used as a weak diurefic and in
smalldosesasan ingredientof expectorant cough mixtures.

Ammonium chloride has been used In severe slates of metabolic
alkalosis.

Ammonium chloride has been used io acidily the urine in patienis
with amphetamine overdosage in. arder lo hasten the urinary
excretionofthisdrug.

Ammonium chicride has also been used for its diuretic efisct in
premensirual edema and Ménigre'sdisease.

Contraindicalions: Presenceof advanced renal or hepatic disease.
Precautions:Usewith cautionin the management ofcardiacedema.
Adverse EHects: Hyperchioremic melabolic acidosis, excessive

* pain, may appear. Hypersensilivity reactions occur in some patients §

doses or prolonged use may cause gastricupset, nausea orvomiting
thirsl, headache, hyperventlation, progressive drowsiness, menta
confusion. Aapid iv. injection may produce irregular breaihmg
bradycantia and iwitching:

Overdose: Treatment: For acldosis and electrolyte loss, Lv. sod‘ ium
bicarbonate or sodium lactate. Correction ot hypokalemia may be
Dosage: The dosage of ammonium chioride as a diuretic or unnary

- acidifier Is 4 10 12 g dally in divided doses every 4 Io 6 hours. The

average dose is about 8 g. The drug is more effective as a diuretic
whmgwen(ursmmajs(onmdbyarstpennﬁofa!ewdaysaﬂer
which therapyisagain resumed.

Asan expectorant, ammonium chicride is given in doses of Sﬁﬂmg
takenwith aglassiul of waterevery 2tod hours. .
Reviewed 1967

AMOBARBITAL <
ANIOBARBITAL SODIUM ¢
Amylobarbitone Sedative—Hypnotic
indications: Cral amabarbita an amobartitel sodium preparafions

i are Indicated in condilions requiring degrees of sedation ranging

from minimal doses for the relief of anxiely and tension to hypnntm
doses for sleep and for preanesthetic medication.

Amobarbital sodium may be used Lv. or im., forlhecomrolnf
convulsive seizures such as may be due o chorea, eclampsia,’
meningftis, tetanus, procalne or cocaine reactions, ar poisoning from_
such drugs as strychnine or picrotoxin. It also may be admuusiefad
for the management of catatonic and negativistic reactions, manic;
reactions, and epileptifon seizures. ltisalso uselulin narcoanalysis
and narcotherapy and as a diagnestic aid in schizophrenia ii in.
experienced hands.

Contraindications: Patients with porphyria, severely impaired liver |
function, sleep apnea, suicidal polential and alcoholism. Do not use”.
inthe presence ofuncontrolled painasexcitemenl may be pruduced
Do not administer fo pafients who are known to be hypersensitive tn
barbiluric acid derivatives. Should not be administered {o eldedy
patients who exhibil nocturnal confusion or restlessness from .
sedative hypnolic drugs. Personswhoare known tobe, oraremely(c
become, dependentonsedativehypnolic medications.

Precautions: May be habit forming. Use with caution in panentswm‘l N

decreased liver and renaf flunction, since a prolangation of effect may

gceur.

QOccupational hazards: Amobarbilal may impair the mental andlar
- physical abilities required_for the perdormance of putenhally

hazardoustaskssuchasdriving avehice or operating machinery. :-j

The concomitant use of alcohal or other CNS depressants may

haveanaddilive efiect. Warn pafienisaccordingiy.
Drugs interactions: Barbiturates induce fiver micrasamal enzyme
activily and may thus decrease blood concentrations and dlinical :
elficacy ol drugsgiven concurrenlly. It is necessary to mumtorclosely
the dosage of oral anticoagulants, Iheophylﬁneandolherdmgswhen
iniliating ordiscontinuing barbtwmtelherapy

A reduced efficscy and increase in incidence of breakthmugh
bleeding have been reported in oral contraceplive users !reated
concomitantly with barbiturates.

Prolonged use of barbiturates, even in therapeutic dosages, may
result in psychological dependence. Withdrawal symploms may :
oceur afler chronic use of large doses, resulling in dehmnn. 3*
convulsions, ordeath,

Pregnancy and lactafion: Barhilurates readily cross he placental -
barrier and drug traces have been found in the breast milk of nursing
mothers. Therelore, use of this drug should be avoided dunng
pregaancy andlactation.

Daosage and rale of administration should be selected with gxeal
care in patients with hypertension, hypotension, or pulmanary or §
cardiovascular diseases, Rarely, rickelsand asteomalaciahave been
reported following prolonged usage of barbiturates.

Amobarbital sodium is not recommended as an anesthetic agenl.
but if a patient develops physical signs of severe deprassion, he
should be treated as though deeply anesthetized. Pulmonary edema
may complicatelong periods otunconsciousness. ]

If the condition of the patient justifies the iv. administration af
amobarbital sedium, clase hospital supervisionisalsoindicated.

If rapidly induced, deap, or protracted hypnosis is not nEcessary, _
the effect of amobarbilal sodium should be oblained with oral
preparations,

AdverseEffects: ldiﬂsynuasy,hﬁefmmeiexdmthangmer. o

EIST P TRy )

especiallyn those withasthma, urticada, orangioneurolicedema.
Overdose: Symploms: Respiratory depression, depression of
superficial and deep reflexes, constriction of the pupilsio a slight -
degree(thoughin severe poisoning they may dilate), decreased urma £
formabion, lowered body lemperature, and coma.

Trealment: General management should consist m 3
symplomatic and supportive therapy, Including gastric lavage, }
adminisiralion ofi.v. fluids, and mainlenance of blood pressure, body
iemperature, and adequale respiratory exchange. An arfificial kidney !
will increase the rate of removal of barbituraies from the body fluids. -
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TABLE 1-2
Refercnce Bady Uelghts {kg)
Groyp Species/Strain Sex Weaning Subchronlc Chronic Mature
Primates monkey, rhesus N 1.0 10.9 12
F 1.0 8.0 9
’ (0-35 years) {10-2 yeoars)
chimpanyea N 3.8 18,25 20
{0-55 years) {adult)
Laboratory radenls mice/BAf) ) 0.008 0,0223 6.0261 0.035
F 0.00} 0.0204 0.022?2 0.030
' AV year)
nice/B6CIF) (] 0.00% . 0,0316 0.0373 0.040
f 0.0N 0.0246 0.0352 0.035
: {1 year)
Fischer 344 F 0.030 0.124 0.229 0.25
, {) year)
rats/Long-Evans ] 0.040 0.248 0.472 0.50
F 0.038 0.179 0.3% 0.315
{V year)
rats/ : ‘M 0.053 0.263 0.51¢ 0.55
Osborne-Hendel F 0.052 0.200 0.28% 0.40
(1 year)
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