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December 5, 2007

Mr. David Waterstreet

Water Quality Division

Department of Environmental Quality
122 West 25th Street

Cheyenne, Wyoming 82002

Dear Mr. Waterstreet:

The Petroleum Association of Wyoming (PAW) welcomes this opportunity to present
comments to the Department of Environmental Quality, Water Quality Division (Division)
regarding the proposed revisions to the Water Quality Division’s Agricultural Use
Protection Policy (Section 20 Policy).

PAW is Wyoming's largest oil and gas trade association, members of which account for
over 90% of the natural gas and 80% of the crude oil produced in the state.

PAW has reviewed the Section 20 Policy and the implementation will directly and
negatively affect our membership if implemented.

While we understand the Division’s desire to review existing standards through its
contract with the University of Wyoming (UW) we do not agree that the proposed limits
have a scientific basis that appropriately recognizes risks or shows a need to proceed
with the proposed limits. PAW recommends the livestock watering limits be removed
from the proposed policy/rule.

PAW supports the grandfathering clause with the intention of protecting discharges from
oil facilities that have been discharging for many years. However, we are concerned
how the Division will allow for continued discharge if the clause is challenged. If the
clause is removed, the proposed limits would most likely then apply to all NPDES
permits. If the proposed limits are applied statewide, much of the water currently
available to livestock and wildlife could be deemed unsuitable. In an arid state, during a
drought, available water is clearly very important, and would be at risk if this policy/rule



continues in its current form. PAW believes the use of produced water, both historically
and in the future will continue to play an important role in the management of livestock
and wildlife. The current proposal will put historic, current and future discharges as risk,
thereby removing the opportunity for water to be available for use throughout Wyoming.
PAW is not aware of any problems to livestock and wildlife that would dictate such
changes from existing standards. To prevent risking a loss of numerous good water
sources, PAW suggests the Division not incorporate new standards.

Under Livestock Watering (b)(i) PAW has concerns with the paragraph that begins “In
addition...”. PAW is concerned that this provision in the policy/rule is too broad. As
written, it does not specify where the limits will need to be met. This section does not
take into account any constituent that may be naturally occurring and is thereby unfairly
associated with a discharge. This provision needs to be further explained and detailed.

In the statement of principal reasons, the Division explains that for the limit of sodium,
99% of the existing coal bed natural gas wells and between 75% and 99% of the oil
discharges will not be affected by the proposed limits. The same holds true for sulfate,
99% coal bed natural gas and more than 75% oil producers will not be affected. This
only underlines the suggestion that the existing standards are and have been properly
protective.

[n the table on page H-2, three new constituents are listed. Boron, chromium, and
molybdenum are listed as possible permit limits. PAW does not understand why the
new limits are being proposed. The Division states that 99% of the coal bed natural gas
wells will not be affected. How will these limits affect the oil producers? The Division
has admitted, in the statement of principal reasons, that the data necessary to
determine if these limits will be necessary is unavailable at this time. How can anyone
assess how these constituents will affect production if no data is available? PAW
requests these constituents be removed from a constituent limit list that may be applied
to a discharge, “if there is reason to believe they may be associated with a discharge”.

PAW appreciates the intent of the Division by allowing for landowner waivers. The
practical application of landowner waivers does not seem feasible in all circumstances.
The Division has possibly given any one landowner in any given drainage basin the
power to prevent any water from flowing to their neighbor downstream. Clearly, the
problems associated with this type of solution could very easily render it moot to those
who would try to implement it. The policy/rule does not address how discharges prior
to January 1, 1998 will be affected by this provision. PAW requests the Division clarify
this situation.

PAW requests (b)(iii) be revised to read, “...pollutant and the landowner livestock
operator requests...” PAW believes the landowner could be a state or federal agency
for which the request may not be easily obtained. By allowing for livestock operator, the
confusion would be eliminated.
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While PAW was unable to attend the last Water and Waste Advisory Board meeting
held in Jackson on September 14, 2007 | understand Ms. Penny Hunter testified to the
Board on PAW’s behalf. In reviewing the Division’s response to comments PAW does
not see that her testimony was addressed. PAW suggests strongly the Division review
Ms. Hunter's testimony and all filed reports regarding a risk management approach to
setting new livestock and wildlife drinking water limits and reissue a revised response to
comments.

To better protect the livestock and wildlife that are or will be allowed to use the available
water; PAW suggests the Division remove the proposed livestock and wildlife drinking
water standards listed in the proposed policy/rule. The Division’s statement of principal
reasons demonstrates that there is no need to change the standards. If most of the
active discharges will not be affected, then the standards that have been in place prior
to this rulemaking must have been protective. The Division already has standards for
livestock and wildlife in Chapter 2, Appendix H, and these standards should continue to

be followed.

PAW appreciates this opportunity to comment on the proposed revisions to the Water
Quality Division’s Agricultural Use Protection Policy (Section 20 Policy). Thank you in
your consideration of these comments and suggestions.

Sincerely,

b=y

John Robitaille
Vice President
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MR. WAGNER: Marvin Blakesley.

VICE CHAIRMAN WELLES: Marvin Blakesley.

MR. BLAKESLEY: I'm going to go over here
and sit down where I can see a little better, and hopefully
you all can hear me as well.

I'm Marvin Blakesley, and I represent Marathon
0il Company.

I'd like to thank the Board for the opportunity
to comment, and I specifically thank you for coming to the
Big Horn Basin. That was something we requested. These
policies and rule changes potentially have a huge effect on
us and our people. It's difficult for our folks to get to
other areas of the state and we really appreciate you
coming here.

Marathon strongly supports the grandfather
provision for the discharges in existence prior to 1998.

We support the livestock watering waiver and the irrigation
waiver. These are necessary provisions of the rule. To
exclude those historic discharges or stricter water
standards cannot be met in many instances.

The agriculture industry in the Big Horn Basin
and other areas of Wyoming rely on this water for their
farming and ranching operations. They succesgsfully
utilized this water for decades with no measurable decrease

in livestock or crop production. On the contrary, this



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

74

discharge water is essential to their livestock and crop
production.

That being said, Marathon believes we're going
down a dangerous path by proposing new standards. Should
the grandfather provision be lost -- ever be lost, we'll be
faced with standards that cannot be met in many instances.
This will result in the loss of discharge permits and
subsequent harm to agriculture, wildlife, industry, and the
economic well-being of various communities and counties.

Marathon asks what is plan B, should these
provisions be lost. Marathon requests the language in
livestock watering waiver be amended to the state, and
exception to the limits may be made whenever the background
water quality of the receiving water is of poorer quality
than the value listed for the associated pollutants or the
landowner requests use of the watex, and thereby accepts
the potential risk to his livestock.

The "or" was changed to "and" from the June 2007
draft to December 2007 draft. It should be changed back to
"or," as stated in the June 2007 draft. The livestock
water provisions should allow for flow of discharge water
if the background water is of poorer quality or if the
landowner accepts the risk.

The statement of principal reasons or rules

should also specify that where drainages receive discharge
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water from pre-1998 discharges, then the discharge water is
considered to be background water quality of that drainage.
I believe this is the intent of the DEQ, but I think that
needs to be stated in the rule or the statement of
principal reasons very clearly.

The statement of basis of rules should state for
historic pre-1998 discharge, a new landowner cannot
purchase a property and then object to the existing
digcharge, causing the loss of water to other landowners
who relied on the water for their agricultural operations.
I believe this is the intent of the DEQ and it needs to be
included in the rule.

If a drainage -- if a discharge is ever
eliminated, it will be gone forever. An example of this is
the Grass Creek field. 1In the late '70s or early '80s, one
landowner objected to the discharge of the water from the
Grass Creek field. Subsequently NPDES permits were not
issued and the water was re-injected. This water has been
forever eliminated from agricultural wildlife use. Today
many landowners along the Grass Creek drainage would love
to have this water.

The rule contains limits on many constituents
that were not regulated in the past. Adequate discharge
data has not been obtained from many of these constituents

as they relate to conventional oil and gas treaters. We're
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concerned that DEQ is proposing limits on constituents that

may not be met by conventional discharges; however, there's

not enough data to show how many conventional discharges

may be affected and may not meet these limits.
Consequently, the potential socioeconomic impact

is not known. I don't know -- I don't understand how the

DEQ, the WWARBR and the EQC can move forward with a rule that
is opposed by so many folks in the vast majority of the
agriculture and its interests in Wyoming.

In summary, Marathon is opposed to any changes
from the old agriculture policy that has served Wyoming
well for three decades. Most provisions of the new rule
were written to address issues of coal-bed natural gas

development in the Powder River Basin. The reality is,

almost no effect -- there
bed natural gas producers

but there could be severe

conventional oil and gas discharges.

VICE CHAIRMAN WELLES:

will be almost no effect on coal-
as relates to livestock watering,
negative consequences to

Thank you.

Thank you very much.

Do you want to take a break?

MS. BEDESSEM:

VICE CHAIRMAN WELLES:

short --

MR. OLSON:

VICE CHAIRMAN WELLES:

Sure. Five minutes?

Sure. Can we take a
Maybe a little longer.

Ten? Okay.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

77

(Hearing proceedings recessed
10:35 a.m. to 10:47 a.m.)
VICE CHAIRMAN WELLES: Okay. Let's get
started, please.

We'd like to keep moving along. Hopefully, it
looks like with the number of people who have signed up, we
can probably work right through. We might get done by
12:30 or so, but rather than break for lunch, that way
people can get home before the snow really sets in and
before it gets dark.

John explained to me there were two folks who had
signed up early who had forgotten to check if they were
making a presentation, and they did want to, so we're going
back to them, because they got here early.

So Bart Brinkerhoff.

MR. BRINKERHOFF: I represent Encore
Energy, which is the Elk Basin oil field outside of Powell.
It's been the old Amoco field. Anadarko recently sold it
to Encore. And they took over in March, and as soon asg
they bought out Anadarko, I told them one of the big

concerns you better get on this chloride issue. The NPDES

discharge issues, because we've got issues with the new

regulations that are coming down from the DEQ. And so
we've spent quite a bit of money hiring consultants.

They've come out and walked our streams and checked for
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aquatic life and things like that. And they were going to
bring a crew out in September and went to the DEQ and
talked to them. They held off from that, waited for some
changes, but we still have been working on portions of
this. So we spent quite a bit of money already on it. And
we've got five discharge points in Elk Basin that we
monitor. One is for Montana, and four are for Wyoming.

Now, just an example, we had our gas plant
permits in 2006 -- they made some changes in July -- and
they had a dissolved zinc and iron issue on the gas plant,
and we signed the paper saying we thought we could meet
that. Well, we started having trouble meeting it, and we
went back -- we also run a public drinking water out of Elk
Basin, so we have a public drinking water system which we
pump watexr from the Clark's Fork River to Elk Basin.

And we're having trouble with our discharge
water. We got to checking around and we found that we were
putting a little bit of chemical in our public drinking
water that had dissolved zinc in it and it was showing up
in the water leaving the gas plant and it was more than
what the State would allow. So we changed the chemical to
a potassium-based chemical and now we have no trouble
passing it, but we chased this for about a year before we
finally got it nailed down to where it was good enough for

public drinking water, but not good enough for NPDES.
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We're very concerned about it. I just want to
make that point. We're doing things about it, we're
checking into things. We spent money on it already. It's
a big deal to us. Probably 20 miles of creek there that
would be just a dry draw, except for two or three times a
year, if it didn't have our NPDES discharge water going
into it. Thank you.

VICE CHAIRMAN WELLES: Thank you, Bart.
David Flitner.

MR. FLITNER: My name 1s David Flitner.
I'm a rancher from Shell, Wyoming, and I'm here speaking
today really on behalf of our ranch.

And having had the opportunity to loock at the
previous comments, I really think that maybe my comments
today are both redundant and superfluous, because of the
quality -- both the quality and content of what I've
already heard this morning. I compliment the presenters on
what they have said. And I certainly agree with nearly
everything that's been said thus far.

I think that it might be well if we begin with a
little bit of a historical context. And this is addressed
to the Board, and hopefully it will put a little bit of
perspective in the economic situation that agriculture
faces today.

Sixty (sic) years ago today, the Japanese
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Finally, the flows from the Oregon Basin wells
are a cornerstone of our grazing program affecting over
150,000 acres of rangeland and some 20 ranch employees.

The recreational business called The Hideout is our Cowboy
Adventure program utilizing the same water and area. This
business employs another 30 employees and their families,
many of whom live on the ranch.

In conclusion, we all recognize that we're
competing in a global economy. During my lifetime, our
industry has survived drought, disease, several wars and a
major depression.

What we cannot survive are well meaning but
misguided government regulations of livestock water sources
which are not based on solid scientific data.

I thank you for the opportunity to express my
views before the committee, and I'd like to compliment both
the Board and the staff of the DEQ. It's very obvious that
you've done a great deal of hard work in conscientious
manner and I salute you for this. Thank you very much.

VICE CHAIRMAN WELLES: Thank you, sir. We
appreciate very much your comments.
MR. FLITNER: Thank you.
VICE CHAIRMAN WELLES: Well said.
John Robitaille.

MR. ROBITAILLE: Thank you, Mr. Chairman.
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John Robitaille, Petroleum Association of
Wyoming.

I'm not sure I can say anything that hasn't
already been said. I think what you've seen today is a
pretty clear feeling that there is not a problem with the
current standards. And to my knowledge, I haven't been
aware of any problem with the current standards. So I
raise the question why are we changing? Is there really a
problem out there? If there is, I'd sure like to know
about it.

One of the -- one of the points that keeps being
raised is more data collection. And that is a point that
we also raise. We very much appreciate the table that was
drawn up on sulfate and sodium. I wonder, would it be
possible to have all of the constituents in a manner like
that, where we go back and look at what would happen to any
of these outfalls. And we keep talking about outfalls.
How many -- how many wells are affected? That's something
that I'd also be interested to know, because, typically,
more than one well goes to an outfall, so I'd be interested
to see if we can get that kind of data.

But how do we know that this grandfathering
clause, which we wholeheartedly support, and we very much
appreciate, but how do we know that's going to stand? I

think we're kind of holding ourselves out there on a gamble
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and that scares me greatly.

If you wonder back, what would this state really
look like, especially up in this area and over in the
Powder and areas where we've had oil production for many,
many years, what would that area have looked like if we
would have instigated these rules 50, 60 years ago? That
water wouldn't be there today. If these rules are
instigated now, are we then preventing? Hard to say. I
guess it comes down to technology and economics.

But I've been questioning that, as I sit and
listen to the testimony of these livestock producers. And
it's an interesting guestion, and one that really I've
wrestled with. And I wonder what this country would loock
like. I can't imagine there would be the prosperity that
there is today without this water that has been used,
without problems, to my knowledge, for many, many years.

So I'd just question that, why are we changing
these when, as we've heard today, we have not seen a great
deal of problems.

One other thing. I graduated from the College of
Agriculture, University of Wyoming several years ago, and
one of the things that I learned there was water was not
the only thing to go in a cow's mouth. It is important.
It's important to their health and it's important that they

have decent water, but it doesn't need to be human drinking
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water. Maybe we need to look at, you know, weighing the
water versus all the other factors, the other forage
factors. There's a lot of thing to a cow's nutrition, or
sheep, whatever you got. So I think we kind of got to step
back and look at that as well. You know, how important is
this limit on this water that you've set? Is it really
going to affect livestock production in such a way that we
would see a measurable decrease, and then we get back into
that discussion again and I'm not going to take you there
today.

If we could go quickly to the redline version.
And on page H-2, under (B) (i)}, the second paragraph here,
it begins with in addition to the basic effluent
limitations above. I'm not really sure what this exactly
means. I'm having some problems with this in that in (i),
it states that the limit will be achieved at the end of
pipe.

The next paragraph, I guess you could assume
that, but without it being explicit, I'm wondering if I
have a discharge that goes down an ephemeral drainage into
a reservoir, and for whatever reason we test the water in
the reservoir, and something like this molybdenum comes up,
am I going to be affected by that? Because it could have
been associated with the soil on the way down, and the way

this reads it would be associated with the discharge. So
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I'd kind of like a little clarity there, 1f we could get
it. And I would appreciate -- you know, 1if this is end of
pipe, then can we make that a little more clearer? Because
the way this -- the way this reads to me now that's not
very clear at all.

Another point that has been brought up is the
change in (B) (iii), the change from "or when the livestock
producexr" to "and the landowner." I want to remind you
that over 50 percent of our state is owned by the federal
government, the surface. And the landowner could very well
imply a federal agency or a state agency. And I would urge
the return to the original language, which reads or when
the livestock producer. I think that will solve a lot of
your problems.

I also very much agree with the comments that
were discussed today. I think a lot of good points were
made today, and I hope that they don't slip through the
cracks. Which brings me to one other point, and
unfortunately, I was not able to attend the previous
meeting held by this board in Jackson. I was out
recovering, but we had some representatives there that
presented some information. One of them was a risk
assessment, and another was a report by PJH Environmental,
Penny Hunter, who presented the report. As I read the

response to comments, I did not see that blatantly
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discussed, that they were -- that they were given to the
board or that -- that they were given any credence. I

just -- I would ask that the division and also the board go
back and review this information that we gave you, because
I believe it's very good. It's very good stuff. And it
may -- it may, it may not change your mind a little bit on
a couple of things, but it's very important good
information, and it should be reviewed and given the proper
level of acceptance.

So, you know, we would very much appreciate a
redraft of the response to comments with some
acknowledgment of these presentations. With that,

Mr. Chairman, I'll be quiet so we all can go home.
VICE CHAIRMAN WELLES: Thank you, John.

And let the record be stated that request of DEQ
on those comments. Thank you.

Margo Sabec.

MS. SABEC: Mr. Chairman and members of the
Board. I'm Margo Sabec, S-A-B-E-C, from Casper,
representing Devon Energy. I want to speak today
specifically to the grandfathering provision that's
contained in the current draft, and make it very clear that
Devon Energy supports that grandfathering provision. And I
think you've heard from the testimony today how important

that grandfathering provision is.
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The reason that we support it ig because the
agriculture producers who have been using or have been
affected by the pre-1998 discharges have testified here and
previously that there is no harm to livestock or crop
production associated or caused by that produced water.
They've not provided any evidence of any decrease in crop
or livestock production. In fact, they've testified to an
increase in stock and livestock production -- or livestock
and crop production, both. And they want to continue to
use that water and have that water available for their
agricultural operations.

The goal of Chapter 1, Section 20, is to protect
agriculture production by preventing a degradation of water
to the extent that it would cause a measurable decrease in
livestock or crop production. And after reviewing all of
the evidence that's been presented to this Board and the
numerous comments that had been submitted, DEQ properly
came to the conclusion that there is no indication of
reduced agriculture production associated with those pre-
1998 discharges. They concluded that ag producers had been
"overwhelmingly in favor" of retaining the use and
availability of those discharges for their operations under
the current effluent limits.

And DEQ also concluded that it is not necessary

to modify the pre-1998 discharges, which are the current
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effluent limits, to achieve the goal of no measurable
decrease in crop or livestock production under Chapter 1,
Section 20. And those statements are found in their
statements of principal reasons.

We support grandfathering because we believe
there is no evidence of any harm caused by discharges under
the current livestock effluent limits. You have 40 to 50
years of data in evidence from the Big Horn Basin showing a
net benefit from use of this water. And from having it
available in those stream channels for both livestock and
wildlife.

DEQ concluded that the continued use of the
existing livestock standards is appropriate and is
supported by science and evidence. And they have in their
statement of principal reasons documented there is no
evidence of harm associated with agriculture uses under the
current standards. So why, then, do we think there is a
problem with grandfathering? It's because the Chapter 1
standards are deemed necessary. Chapter 1 sets water
quality standards for the entire state, and they're deemed
necessary to protect a class of use of water. The class of
use that's being protected here is water for livestock
consumption, and there are no differences in the livestock
that's raised in the Big Horn Basin versus the Powder River

Basin or elsewhere in the state.
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As Dr. Raisbeck said in his report, he looked at
the big three, that's sheep, cattle and horses. BAnd if
you're protecting the class of use of livestock
consumption, you're looking at the same class of use
statewide. There are not differences in that class of use
between these two basins. So if the new, more stringent
standards that are being proposed are necessary to protect
that class of use to protect livestock drinking in one area
of the state, then how can the State defend giving and
providing less protection for livestock in another area of
the state when that is challenged, which I believe it will
be.

The Wyoming Outdoor Council and the Powder River
Basin Resource Council have already appealed a similar
grandfathering provision in the new Chapter 1 rules. And
they call it an illegitimate way to justify existing
pollution discharges. They claim it is arbitrary,
capricious and abuse of discretion and not in accordance
with state or federal law. 8o to suggest that
grandfathering in this set of Chapter 1 rules will not be
challenged I think may be naive.

Another concern we have with grandfathering is we
have looked at the response to comments prepared by
DEQ related to EPA's comments on the Chapter 1 rules,

and we conclude from those that EPA does not support
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grandfathering. That, I believe, is a real concern,
because EPA must approve -- these are rules now,
they're Chapter 1 rules, and they must be approved by
EPA.

Granted, EPA does not have rules for livestock
watering, but I think the vulnerability of this
grandfathering provision is if the state sets stringent
standards in one area of the state to protect a class of
use, which is livestock drinking and consumption, then why
is that standard not necessary to protect that class of use
in other parts of the state? AaAnd for that reason, I'm
concerned that EPA will not approve the grandfathering
provigion. And i1f they do not approve it, then in order
for the Chapter 1 rules to be finally adopted,
grandfathering would have to be stricken from these rules.

There is an existing grandfathering provision in
Chapter 2 which pertains to effluent limits for NPDES
permits. I think that was done in 1978, and I would submit
to you that we're in a very different political landscape
today than we were in 1978 when that grandfathering was
approved by the EPA. And certainly the most recent lawsuit
brought challenging grandfathering under the current
Chapter 1 rules 1s an indication that there is a fairly
concerted effort out there not to allow grandfathering to

stand.
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With regard to grandfathering, DEQ has selected
1998 as the date that demarks historical discharges from
new discharges, historical discharges being exempt from
these new standards, new discharges, anything post
January 1, 1998, being subject to these numerous stringent
standards.

And they, based on their statement of reasons,
they justify that date by reciting the number of outfalls
that existed prior to that time versus the number that have
come into existence since 1998. I think that using
outfalls as a justification for that -- drawing that line
in the sand is very misleading, because the number of
outfalls does not tell you anything about the quantity of
water that's being discharged, nor does it tell you
anything about the quality of water that's being
discharged.

So by saying that problems developed related to
produced water in 1998 and subsequently, does -- is -- to
me, I believe is a political determination, separate from
an examination of a guantity and gquality of water that was
discharged prior to 1998 versus what's being discharged
today. In fact, from our review of the data on quality and
quantity of water, comparing the Powder River Basin to the
Big Horn Basin, we have found that in those pre-1998

outfalls, far more water of far worse quality is being
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discharged and has been for decades.

We concluded that in 2005, in fact, 150 million
barrels more water was discharged in the Big Horn Basin,
and the electro -- electrical conductivity of that water is
two to three times higher than it is in the Powder River
Basin. So saying that because there were only 470 outfalls
pre-1998 and now there are 8,000 doesn't tell you the
picture.

You really need to look at the quantity of water
being discharged and the quality of that water to
understand if there is suddenly something happening in the
Powder River Bagin that is more threatening to the class of
use which is livestock consumption than what was existing
prior to that. So I think what is a concern for the
grandfathering provision is that DEQ proposes to
grandfather those discharges that produce far more water of
far worse quality, and that is, I believe, an inherent
vulnerability, if you will, to the grandfathering provision
if and when that is challenged.

So if this Board would recommend adoption of
these standards, only because you believe the pre-1998
discharges should be grandfathered, I think it poses a
significant risk to water standard -- water quality
standards for produced water statewide. If the producers

have coal-bed methane discharges from the Powder River
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Basin have better quality and less quantity, why are they
not entitled to grandfathering? If coal-bed methane
discharges in the Powder River Basin won't be affected by
these new standards, and conventional discharges will, but
must be grandfathered, then why are the new standards
necessary? What is the -- what benefit is to be achieved
by these new standards?

And I think that what we conclude is that
grandfathering is so essential to the protection of these
historic discharges, and that grandfathering provision is
vulnerable, and, therefore, if you believe that
grandfathering is justified by the evidence that you've
seen, then I think that that forces you to a conclusion
that the new standards are not necessary.

With regard to the landowner waiver, just want to
draw the dashed line, I think, between what we're looking
at here, which is Chapter 1, Appendix H, which applies to
livestock, water standards, but really -- and I -- and
Mr. Wagner referred to this, the way these livestock
standards got in play, if you will, is through Powder River
Basin Resource Council petition to the EQC for new -- for
rulemaking to change livestock and wildlife, effluent
limits, under Chapter 2, Appendix H. 8o those Chapter 2
Appendix H limits, they're effluent limits. They're not

standards. Chapter 1 contains standards. Chapter 2 just
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has effluent limits for NPDES permits. That affects the
0il and gas industry in that particular Appendix. Those
effluent limits are deemed necessary under those Chapter 2
rules necessary for the protection of both livestock and
wildlife consumption. That issue is still open before the
EQC.

And the EQC, my understanding of where they are
on that today, is that they are waiting for Dr. Raisbeck's
report, and then they will take that issue back up. So I
think it's very likely to assume that whatever gets adopted
as a Chapter 1 standard, that's more stringent than what we
have as a Chapter 2, Appendix H effluent limit will get
brought over into Chapter 2, Appendix H, so that there will
not be inconsistent effluent limits for permits for -
protecting the class of use of livestock and in Chapter 2
also wildlife.

Chapter 2, Appendix H, says that effluent limits
under that Appendix for oil and gas discharge permits must
be consistent with the Chapter 1 rules. So anything that
happens under Chapter 1, Section 20, I think is going to
have to be brought into Chapter 2. So I think that with
regard to the landowner waiver, the reason that I see that
as a -- as also being vulnerable to challenge, is that
while a landowner may have the right and the authority to

give a waiver to consent to the discharge of water that
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doesn't meet these new Chapter 1 standards on his property
for livestock, I don't believe he has the authority to give
that same waiver for the protection of wildlife. So I
think that the landowner waiver, while very necessary for
agriculture production, has some vulnerabilities because of
the Chapter 2 protection of wildlife water as well.

So where do we think we should go from here? I
think that what we have here is a recommended set of
standards that are based on zero risk. And as you have
heard from livestock producers over and over, their
business is risk tolerant. It is not risk adverse, and
they are in the business of raising crops and livestock and
they manage those risks and need to be able to manage those
risks. And having water is part of that risk management
that livestock and crop producers really need. They need
that resource and they can manage around that.

A zero risk policy is going to take water that
livestock producers and agriculture producers could manage
around, is going to take it off the landscape. What we
would like to see as a next step is for DEQ to identify the
actual data on each constituent on its list for livestock
standards, and then provide us the data that says how does
ambient water compare to that standard, what does that
standard mean in relation to ambient water gquality? And

then in regard to oil and gas discharges and other --
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because Chapter 1 will apply to all discharges, then

what -- how many outfalls are sampled for each constituent,
how many outfalls, more importantly, have not been sampled
for that constituent, so how reliable is that data with
regard to oil and gas data and how many exceedances are
there as to each consistent -- constituent?

We think there are some in that list for which
there is little and maybe no data, both in ambient and oil
and gas produced water, and, therefore, it's -- you know,
it's hard to assess what is the risk of adopting a standard
for which there is no data to tell whether discharges or
ambient water quality are going to exceed those standards.

So I think the representation that 90 -- over
99 percent of coal-bed discharges would not be affected by
these standards may not be accurate because we're aware of
some constituents on that list for which there is no or
almost no data from the coal-bed discharges. Importantly,
being on that list molybdenum, which is now one that would
have a livestock drinking water standard.

Secondly, we would like the DEQ to identify and
report on the actual water quantities and compare. The
actual water quantities discharged pre-1998 to post-1998,
and the actual water qualities pre-1998 to post-1998, so
that it's clear that -- and more clear and more

understandable what does that 1998 date mean and how
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vulnerable, then, is grandfathering and landowner waivers,
those concepts that would create exemptions to these new
standards.

Thank you for your time and I'd be happy to
answer any questions.

VICE CHAIRMAN WELLES: Thank you very much,
Margo.

And, Kathy, you can take a break here. 1I'd like
to say something that doesn't need to be recorded.

(Off-the-record discussion.)

VICE CHAIRMAN WELLES: Thank you, Margo.

Next is Joe Dennis.

MR. DENNIS: Yes, I'm Joe Dennis. I farm
in the Pavillion area and I ranch over east of Thermopolis,
and the Murphy Dome oil field sits on part of my ranch. I
have no love for the o0il companies. In particular, they're
a pain in the butt, but I love that water they produce and
I need that water they produce. For many of my pastures
it's the only source of water.

And I guess I just have to go why are we
changing, or why we changing now? Your own people have
sald there have been no problems reported. I'm not aware
of any ranchers that have low conception rates. I'm not
aware of anybody reporting fish die-offs. I don't think

anybody's said wildlife has been damaged by this water.
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Devon Energy Production Company, L.P.
20 N. Broadway, Suite 1500
Oklahoma City, OK 73102

September 14, 2007

Wyoming Department of Environmental Quality
Water and Waste Advisory Board

Herschler Building - 4W

122 West 25th Street

Cheyenne, Wyoming 82002

RE: Comments, Raisbeck et. al. Water Quality for Wyoming Livestock & Wildlife
Water Quality Rules, Chapter 1, Appendix H, Agricultural Use Protection

We at Devon Energy Production Company, L.P. (Devon) appreciate the opportunity to comment on the
report Water Quality for Wyoming Livestock &Wildlife prepared by Raisbeck et. al. (Raisbeck Report),
the Department of Environmental Quality’s evaluation of the Raisbeck Report, and any potential
revisions of the current water quality standards for livestock and wildlife under Chapter 1, Appendix H,
Agricultural Use Protection. Devon produces oil and natural gas in many areas of the state. We hold a
number of WYPDES permits for the surface discharge of water produced in association with our
production and we will be directly affected by the Agriculture Use Protection rule or policy, as well as
any revisions of the current water quality standards for livestock and wildlife. Devon hereby
incorporates the comments it previously submitted to the Advisory Board and to the Environmental
Quality Council (EQC) regarding the various drafts of the Agricultural Use Protection standards, as they
were published in policy and rule forms. In addition, we ask the Department of Environmental Quality
(DEQ) and the Advisory Board to consider the following comments.

ENVIRONMENTAL QUALITY COUNCIL’S REMAND

At its February 16, 2007 meeting, the EQC found that the format and language of the proposed
Appendix H would not clarify the way in which DEQ administers Chapter 1, Section 20. (See Excerpts
from Transcript of February 16, 2007, EQC Meeting, attached as Appendix A). The EQC directed DEQ
to remove the livestock and wildlife watering issues from the policy, and start from scratch, writing a
rule limited to the protection of irrigation and agricultural lands, and obtaining the Advisory Board’s
input. Further, the EQC told DEQ to bring back a tight, focused regulation that is supported by good
science. (See, App. A, p. 15, 1. 7-11). DEQ has not complied with the EQC’s order; instead, they started
with the policy that was presented to the EQC in February with only minor modifications, and failed to
clarify any provisions. DEQ failed to remove the water quality standards for livestock and wildlife and
has not provided additional scientific evidence to support the Agricultural Use policy/rule.
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RISK MANAGEMENT PROCESS
We believe that, to evaluate the current livestock water quality standards or consider changes to those
standards, DEQ must complete a comprehensive risk management decision-making process. This same
risk management process should be implemented whenever a rule or standard is being considered,
including the proposed Agricultural Use Protection rule/policy. The risk management process DEQ
should use has five steps:

e Step 1: Identify the Potential Problem.
Step 2: Collect Data
Step 3: Assess Risk
Step 4: Evaluate Alternatives
Step 5: Select the alternative

Documentation by DEQ of each step of the risk management process is essential to providing interested
parties and the public a meaningful opportunity to provide comment. It is equally essential to provide
the Advisory Board sufficient information upon which a well-reasoned and balanced recommendation
may be made to the EQC. The livestock and wildlife water quality standards apply statewide and they
directly affect many people and their businesses. If the oil and gas industry and/or livestock producers
are negatively affected, other businesses and local governments will also be impacted. Therefore, the
evaluation of the livestock water quality standards and the Raisbeck Report demands a rigorous
collection of data, the detailed analysis of risk, and a comprehensive evaluation of alternatives. We ask
the Advisory Board to require DEQ to complete and provide a detailed report on each step of the risk
management process.

In the evaluation of all aspects of the Chapter 1, Section 20 Agricultural Use Protection policy/rule,
including the livestock and wildlife water quality standards, each of the five steps of the risk
management process will provide valuable and relevant information that should be considered prior to
making a recommendation or decision. In each step of the process, DEQ and the Advisory Board must
make assumptions and decisions. These assumptions and decisions significantly affect the outcome of
the process, as they may involve the scope of DEQ’s investigation of reports of decreases in livestock
production, data collection, identification of other factors that affect stock production, the social and
economic impacts, etc. For example, if DEQ assumes that any negative impact to livestock, no matter
how minor, outweighs the benefits of having supplemental water supplies available in areas where little
or no natural water exists, it will significantly affect the outcome of the risk analysis. Likewise, if DEQ
assumes the background livestock production yield in Wyoming is the same as in states having
significantly different climates, precipitation, forage conditions, topography, elevation, etc., it will
significantly affect the outcome of the risk assessment. Similarly, if DEQ assumes the causal
relationship between sulfate levels in water and weight gain for cattle in a confined feeding operation in
another state is the same as on the open range in Wyoming, the risk assessment will deliver a very
different outcome than if DEQ evaluates the background or naturally existing causal relationship on the
open range in Wyoming. DEQ should identify and report on the basis for each such assumption and
decision so interested parties and the public may provide additional information or comments.



Water and Waste Advisory Board
September 14, 2007
Page 3 of 7

DEQ has begun the work of several of the steps in the risk management process. However, we do not
believe DEQ has done all of the tasks necessary to complete any of the steps. For example, here are
some tasks we think are essential to evaluating the livestock and wildlife water quality standards:

¢ Step 1: Identify the Potential Problem

In this case, the potential problem has been identified only by anecdotal testimony. We
are not aware of any scientific, market, or other data submitted to DEQ that verifies anecdotal
allegations of decreases in livestock production caused by the discharge of groundwater
produced in association with oil or gas.

Before it can quantify or measure a decrease in livestock production, we believe DEQ
must first determine which characteristics or values it considers to be “production” under
Chapter 1, Section 20. Not all livestock producers value the same characteristics, so DEQ must
identify those production characteristics that can be readily quantified or measured, and that can
and should be protected by water quality standards. These determinations will require DEQ to
make assumptions and generalizations about livestock production across Wyoming. DEQ should
identify and report on the basis for each such assumption and generalization so interested parties
and the public have sufficient information upon which to submit information and comments to
the Advisory Board.

e Step 2: Collect Data

First, DEQ must identify the background or natural conditions for livestock production in
the area as well as the natural variability in livestock production in the area and across the state,
among species and breeds, among ages, etc. A few of the conditions that may affect livestock
production include background water quality (surface and stock water wells), water quantity (the
availability of and distance to water supplies), forage quality and quantity, climate (temperature,
precipitation, drought), predation, etc. Identification and quantification of this background data
is essential to the calculation of a measurable—or quantifiable—decrease in livestock
production.

Based on our preliminary review, we believe DEQ would find that agricultural
production data shows there is a significant variation in livestock production from state to state,
and across Wyoming. We believe livestock production rates in Wyoming vary due to a number
of factors or influences, and that livestock production rates in this state are below the rates in
some other states. Once DEQ has determined which “production” characteristics are protected
under Chapter 1, Section 20, it should identify the background or existing production rates and
values across the state and in areas where produced water is or may be discharged.

Based on our preliminary review of surface water quality in the state, we believe DEQ
would find that surface water quality varies widely within drainage basins and across the state,
and for some constituents natural surface water far exceeds the standards recommended in the
Raisbeck Report. Also, we believe DEQ would find that the water from a significant number of
landowners’ stock water wells exceeds the standards recommended in the Raisbeck Report.
DEQ should evaluate existing water quality data for surface water supplies available to livestock
and stock water wells, and collect additional data where necessary to be able to thoroughly
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characterize background water quality. Livestock is fenced off from many perennial streams, as
well as ephemeral streams with reasonably predictable flows, so landowners can utilize those
areas for crop production and targeted grazing. Thus, DEQ should first identify which water
supplies are actually available to livestock, and then evaluate existing and new water quality data
from those water sources.

We understand from the Raisbeck Report that the quality and chemistry of forage (dry
matter) may affect standards for some constituents. If dry matter is considered in setting
livestock water quality standards, then background conditions for forage quality and chemistry
must be identified and quantified. We assume that the effects of dry matter and water quality on
certain livestock production characteristics in confined feeding operations are significantly
different than in open range conditions like those found throughout the state. It is reasonable to
expect that forage conditions in Wyoming are very different than in most other states. We
believe DEQ must evaluate background conditions affecting forage quality and quantity in order
to put the Raisbeck Report in context for Wyoming, and also to be able to eliminate forage
quality and availability as a factor affecting livestock production.

When DEQ has determined the livestock “production” characteristics or values it must
protect under Chapter 1, Section 20, and the background or natural conditions and production
rates for livestock, then it should investigate and collect actual data related to the anecdotal
claims that groundwater produced in association with oil or gas has caused a measurable
decrease in livestock production. In so doing, DEQ must identify, evaluate, and eliminate all
other potential causes of a decrease in stock production. If DEQ is unable to verify the reports
and claims that the discharge of produced water has caused a measurable decrease in stock
production, then it should report to the Advisory Board that the current livestock and wildlife
water quality standards are adequate. Many oil or gas produced water discharges have been in
existence for years, during which time the water has been utilized by livestock. In addition to
investigating anecdotal claims of negative impacts to livestock production caused by produced
water, DEQ should collect data on stock production rates where produced water has been made
available and evaluate the impacts that the discharge of produced water under the current
livestock standards has on stock production.

If the Advisory Board determines there is evidence that the discharge of produced water
under the current standards has caused a measurable decrease in livestock production, then DEQ
should collect data on actual impacts to livestock production due to each constituent. While the
Raisbeck Report provides some useful toxicological data, it is not an adequate risk assessment
and should not be considered such. Rather, it is simply a review and summary of some of the
scientific literature related to water quality for livestock.

As Dr. Raisbeck told the EQC at the January 17, 2007 hearing, the objective of the study
was limited to ““...a thorough review of the scientific knowledge base regarding water quality
for the classes of livestock and wildlife in Wyoming”. Transcript, EQC Hearing, January 17,
2007, p. 13, In. 1-10, emphasis added. He explained that his team was comprised of scientists
and this was not a regulatory or decision-making project. For example, he said that while he
would tell the EQC if the literature says a constituent at a certain concentration or level would
kill livestock, that is the end of what he is capable of doing. He assured the EQC that any
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decisions related to setting limits or standards rests with them. Transcript, EQC Hearing,
January 17, 2007, p. 13, In. 1-10. When asked if he would make recommendations from which
the EQC could set livestock and wildlife water quality standards, Dr. Raisbeck responded, “I'm
going to waffle on that one. As a taxpayer and a voter, I've got an opinion...[but]... I don't see
that as my job as a scientist. ...It's not our intent to produce a...regulation.” Transcript, EQC
Hearing, January 17, 2007, p. 23, In. 18 - p. 24, In. 12.

We ask the Advisory Board to direct DEQ to conduct a full risk management process, of
which the Raisbeck Report is a small part of data collection.

e Step 3: Assess Risk

An evaluation of the current livestock water quality standards and any potential changes
to those standards requires a numeric risk assessment. DEQ must follow a rigorous protocol to
assess the range of risks associated with each constituent at various levels of concentration, and
calculate the probability of risk. However, DEQ must first define what is meant by the risk
assessment objective of a “measurable decrease” in livestock production. We believe the term
“measurable” means the decrease must be quantifiable with certainty. In other words, it must be
both actual and quantifiable. It is not enough that there is a possible, potential, or probable
decrease in stock production—the decrease must be so certain that DEQ knows it to be
measurable. Section 20 does not require DEQ to eliminate all risk; rather, it is responsible for
assessing and managing risks. Clearly, there is a range of risks that are allowed under Section
20. As we understand it, many of the scientific studies reviewed in the Raisbeck Report
identified potential risks due to water quality, but the findings were not significantly different
than the control. We don’t believe those studies are relevant to a risk assessment in which the
objective is to identify the range of risks that, given the background conditions, will cause a
“measurable” decrease in livestock production. In evaluating scientific data, DEQ must
determine its statistical relevance.

To understand the range of risks posed by the discharge of produced water, DEQ must
consider background conditions. For example, even if the scientific literature indicates there will
be an impact to a production characteristic in a species from ingesting water with a constituent
level of 1000 mg/L, if background surface and stock water quality for that constituent is 5000
mg/L, then the discharge of water having less than 5000 mg/L. will not cause a measurable
decrease in livestock production.

Livestock production in Wyoming is fraught with risk—it is not a business for the risk
adverse. Stock producers regularly manage a variety of risks, including those related to climate,
precipitation, loss of water supplies, changes in forage quality and quantity, disease, or predation.
Many risks to livestock production are unpredictable or outside the control of an individual stock
producer, such as market prices. We believe stock producers have numerous and differing goals
or values, and routinely balance risks and benefits to achieve as many of these goals as possible.
For example, a rancher may balance the risk of using poor quality water with the benefit of
dispersing his stock over a broader area and utilizing forage where there is no other water supply.
Or, he may balance the risk of using poor quality water with the benefit of protecting riparian
areas from overgrazing and related impacts to natural water quality, as recommended in DEQ’s
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Grazing Best Management Practices guidelines. In any case, the balancing of risks is common
practice in livestock production. In balancing risks, the goal is not to eliminate all risk, but rather
to minimize risk while maximizing benefits. Chapter 1, Section 20 recognizes this concept and
requires DEQ to prevent only those risks from the discharge of produced water that will cause a
measurable decrease in livestock production.

o Step 4: Evaluate Alternatives
In this step of the risk management process, DEQ should first identify the risk
management alternatives based on the data collected in Step 2. One alternative should always be
“no action”, as it is reasonable to expect that DEQ may conclude that no action—in this case, no
change in the current livestock and wildlife water quality standards—is necessary. Then, DEQ
must evaluate each alternative using the balancing criteria mandated in W.S. § 35-11-302(a)(vi).
These balancing criteria require the collection of data as well as the identification and evaluation
of a broad range of impacts, as prescribed by statute:
W.S. § 35-11-302:
(a) The administrator, after receiving public comment and after consultation with
the advisory board, shall recommend to the director rules, regulations, standards
and permit systems to promote the purposes of this act. Such rules, regulations,
standards and permit systems shall prescribe:
(vi) In recommending any standards, rules, regulations, or permits, the
administrator and advisory board shall consider all the facts and circumstances
bearing upon the reasonableness of the pollution involved including:
(A) The character and degree of injury to or interference with the health
and well being of the people, animals, wildlife, aquatic life and plant life affected,
(B) The social and economic value of the source of pollution;
(C) The priority of location in the area involved;
(D) The technical practicability and economic reasonableness of reducing
or eliminating the source of pollution; and
(E) The effect upon the environment.

DEQ should identify, evaluate, and report on a broad range of potential impacts
associated with any proposed change in the current livestock and wildlife water quality
standards, including those recommended in the Raisbeck Report. It is not enough to simply
publish notice of proposed standards and accept public comment. These are extremely complex
technical issues and few people have the technical and scientific expertise to identify and
evaluate the potential impacts of a change in standards. Without a comprehensive report from
DEQ that explains the risks and benefits that were identified, considered, and how they were
balanced, interested parties and the public do not have a meaningful opportunity to provide
comment.
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e Step S: Select the Alternative

The final step in the risk assessment process is the selection of the most scientifically
sound alternative that is reasonable considering the balancing criteria in W.S. § 35-11-302. Prior
to making a recommendation to the Advisory Board, DEQ should prepare a report that describes
the selected alternative, and provides the scientific and technical basis for the alternative as well
as how DEQ identified, evaluated, and implemented the balancing criteria. Then interested
parties and the public would have adequate information to be able to provide relevant, helpful
comments. Based on its reports and the information generated and comments received at each
of Step in the risk management decision-making process, DEQ should recommend an alternative
to the Advisory Board. The Advisory Board would then have adequate information on the
matter to make a recommendation to the EQC.

We believe public input and comment is an essential part of each step in the risk management process,
and that, at each step, DEQ should consider and address public input received in prior steps. However,
we do not believe public comment is an adequate substitute for the agency’s risk management process.
The interested parties and public do not have the relevant data and technical and scientific expertise to
perform the risk assessment. We believe DEQ has the burden of conducting a rigorous and thorough
risk assessment and, in doing so, the agency must make the risks and benefits, as well as its assumptions
and decisions, available to the public so that meaningful comment and input can be provided.

While the Raisbeck Report is a start in data collection, it is not sufficient for the adoption of new water
quality standards. As Dr. Raisbeck said, that was not the objective of the project. We believe the
Raisbeck Report and recommendations improperly rely on scientific studies in which the results were
not significantly different from the control or were not subjected to an appropriate statistical analysis.
Also, we do not think the Raisbeck Report identified or considered background livestock water quality
or background conditions for livestock production in Wyoming, and therefore is not relevant to a
determination of a measurable decrease in stock production or setting water quality standards. We ask
the Advisory Board to direct DEQ to initiate a thorough risk management process and provide a detailed
report at the conclusion of each step, with notice and an opportunity to provide comments, before
proceeding to the next step. DEQ routinely requires this risk assessment process to set water, soil, and
air quality standards for the cleanup of a contaminated site, so the agency has expertise in implementing
it.

Again, thank you for the opportunity to submit our comments. If you have any questions, please feel
free to contact me.

Sincerely,

Dbt 0

Randall W. Maxey
Regulatory Advisor



Marathon Oil Company submitted two letters from the US BLM
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BUREAU OF LAND MANAGEMENT TAKE PRIDE"
Cody Field Office INAMERICA
P.0O. Box 518

Cody, Wyoming 82414-0518

3100

JUuL 17 2006 (020)

Mr. Marvin Blakesley

Marathon Oil Company
1501 Stampede Avenue
Cody, Wyoming 82414

Dear Mr. Blakesley:

This letter is in response to your recent request that the Bureau of Land Management
(BLM) consider opposing proposed changes to water quality discharge standards in the
Big Homn Basin.

As you are aware, collectively, the freshwater discharges from oil and gas production
have improved the riparian and wetland values on thousands of acres of public lands
within the Big Horn Basin. In order to capitalize on the produced water the Cody Field
Office has invested several tens of thousands of dollars to further improve these
augmented wetlands. We would view any effort to stop the surface discharges as a
negative environmental impact. Produced water directly benefits a variety of BLM
resources and uses including watering for livestock and wild horses, stable flows for
wetland and riparian communities, and shorebird and waterfowl! habitat.

Specifically, Marathon's discharges constitute approximately 75 percent of the water
Loch Katrine, a playa in the extreme northern end of the Oregon Basin Oi] Field,
receives. These discharges help support a 1,200 acre wetlands complex and over 850
intermittent acres of water within a sagebrush and mixed grass steppe community. The
produced water increases the size of the wetland by 200 to 600 acres, and directly
contributes to an added annual production of 500-1000 shorebirds and 500-1000
waterfowl. Further, produced water also drains into Oregon Coulee and Coal Mine Draw
which contributes significantly to stable flows in the upper Dry Creek drainage. The
wetland and riparian habitats associated with this drainage is substantially enlarged by the
increased flows, especially during the naturally low flow periods of late summer.



The BLM funded a contaminants study in the early 1990s to assess possible negative
impacts to waterfow! and the wetland environment in Oregon Basin. The study was
conducted by the U.S. Fish and Wildlife Service and the conclusion was that wetlands
were benefiting significantly from the produced water.

If we can be of further assistance, please contact Mary D’ Aversa at (307) 578-5900.
Sincerely,

M ”L“D{ /g(‘7“~1_>

MlchaelJ Blymyer
Field Manger, Cody
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Marathon Oil SR

1501 Stampede Avenue
Cody, Wyoming 82414

RE: Beneficial Use of Produced Water WY-0001899; WY-0022900; WY-0001911; WY-
0001902

Dear Marvin:

This letter is in response to you recent request for notation of beneficial uses associated with your
freshwater discharges in Oregon Basin.

As you know, part of Marathon's discharges drain into Loch Katrine, a playa lake in the extreme
northern end of the field which consists of a 1,200 acre wetlands complex sustained by 866
intermnittent acres of water within a sagebrush and mixed grass steppe community. Loch Katrine
now receives approximately 75 percent of its water from the Oregon Basin Oil Field. Produced
water increases the size of the wetland by 200 to 600 acres and directly contributes to an added
annual production of 500-1000 shorebirds and 500-1000 waterfowl.

Produced water also drains into Oregon Coulee and Coal Mine Draw contributes significantly to
stable flows in upper Dry Creek Drainage. The wetland and riparian habitats associated with
these drainage are substantially enlarged by the increased flows, especially during the naturally
low flow periods of late summer.

Collectively, the freshwater discharges have improved the riparian and wetland values on well
over 1,000 acres. This office has invested several tens of thousands of dollars in further
improvements of these augmented wetlands and would view any effort to stop the surface
discharges as a_negative environmental impact._ The BLM funded a contaminants study a number
of years ago to assess the possible negative impacts to waterfow! and the wetland environment.
That study was conducted by the United States Fish and Wildlife Service and the concluded that
the wetlands were benefitting significantly from the produced water.

) If we can be of further assistance, please contact me at (307)578-5909.

A~ -
Sincerely, ).
&

Ny

. feltg
Tom Harg, Asst-Field Manager
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Ag Use Testimony: September 14, 2007

Hello, my name is Dave Applegate and I live in Casper, Wyoming at 1360 Bretton Drive.
I work for Anadarko Petroleum Corporation in their environmental and regulatory group.
I am testifying today on behalf of the Petroleum Association of Wyoming of which
Anadarko is a member.

Anadarko has keen interest in the proposed Agricultural Use Rule as we have both
conventional and coal-bed methane projects that could be affected by new rules that are
being developed and that may be developed in the future for produced water discharges.

I hope to frame up for you today why the members of PAW believe that more needs to be
done before new rules requiring more stringent water quality discharge standards for
Produced Water are adopted. To that end, we have put together several poster boards that
represents what we believe is the typical process for making risk management decisions.

I would like to walk through several of these diagrams with you in a general sense. The
testimony today from several industry members will connect back in many cases to this
Risk Management Process.

The Risk Management Process is generally the same whether it is for cleaning up
hazardous waste sites, implementing safety standards for motor vehicles or children’s
toys, or setting new water quality standards. The process includes as a first step the
identification of a potential problem. I’ll use as an example today, a project for which I
have some detailed experience — the old Amoco Refinery cleanup project in Casper. [
worked for seven years on that project — the last three as the engineering manager
responsible for implementing the selected risk management alternatives. I might note it
was a project that generated nearly the same level of emotional investment and
controversy that we see with the proposed Agricultural Use Rule.

For that old refinery, the presence of offsite groundwater contamination, tar-like
sludges on off-site properties, and oil seeps to the North Platte River were strong
indicators that a problem involving environmental risk existed.

Once a potential problem is identified data is most often collected to better
understand the nature and extent of the problem. The refinery example is illustrative of a
risk management problem that involved a large degree of data collection. Groundwater,
soil, air, and surface water samples were selected for a long list of chemical constituents
resulted in literally tens of thousands of pieces of data.

Keeping with the refinery cleanup example, we now go to box three in our Risk
Management Process and conduct a detailed risk assessment. The Environmental
Protection Agency (EPA) has strict protocols on how this type of risk assessment is
performed for hazardous waste sites, but suffice to say it includes conceptual models
describing the various risks associated with the soil and groundwater contamination
identified by the collected data, a review of background chemical concentrations, the
toxicology of chemicals that have been identified to be present, and the duration of
potential exposures.

One note on background — that will be pertinent later in this discussion — there are
natural levels of arsenic in the soil around Casper that exceed the target cleanup levels




that EPA would often establish for a hazardous waste site — radon and arsenic from soil,
benzene from forest fires — they are natural carcinogens in the environment. The natural
environment is not risk free!

If the risks identified in Step 3 are determined to exceed a certain threshold — I
might add that in the world of hazardous waste the threshold is quite low — then the next
step is to evaluate alternatives for managing the risk. This takes us to the fourth box in
our process where different alternatives for managing the risk are developed and
evaluated against a set of balancing criteria. The balancing criteria are imposed by
statutory language and in Wyoming, cleanup alternatives - including the no action
alternative - are compared against each other in terms of their implementability, risk
reduction, and cost - to name just a few of the balancing criteria.

Finally, we get to the last box of the Risk Management Process which is selection
of an alternative. In deciding what to do at the old refinery, WDEQ used a rigorous,
detailed, and thoroughly documented analysis of the alternatives and public input as a
basis for a negotiated cleanup agreement.

I might note - this advisory board saw the fruits of this systematic approach to risk
management at their last meeting which was held in the new Wyoming Oil and Gas
Conservation Commission now located on the old Amoco refinery property. Perhaps it is
also worth noting that the residual risk at the former refinery site is not zero — the
selected alternative did not eliminate all risk, at least not in the short-term. For example,
groundwater contamination remains at the old refinery and will for a very long time.

I have obviously spent some time in going through a rather detailed example of
the Risk Management Process with the purpose of illustrating that a similar process is at
the very least consistent with the statute outlining the establishment of new water quality
standards in the state of Wyoming.

To this end, I would like us to look at another chart that illustrates these same
process steps in the establishment of new Agricultural Use Standards for produced water
discharges in Wyoming. PAW believes that these steps should be completed in a
systematic way in the development of the proposed Ag Use Rule and hope to demonstrate
this point in our testimony. This is not meant to detract from the work that has been
completed to date by WDEQ - in fact effort has been directed to some extent to nearly all
aspects of the Risk Management Process, but we believe more needs to be done. [ would
like to provide just a few examples that will be described in more detail by others who
will testify after me.

> Data Collection: Let’s start with what might be missing from the data collection aspect

of the process as it pertains to the proposed Ag Use Rule.

1) What are background surface water and groundwater conditions in the geographic
areas where these new rules will most likely apply? What is the quality of water,
for example from groundwater wells permitted for stock use and how does that
data compare to potential new livestock standards for produced water discharges?

2) What harm is being incurred at this time by produced water with the existing
water quality rules? For example, anecdotal evidence is sometimes presented at
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these hearings suggesting agricultural harm from produced water. Have we
systematically investigated and categorized the nature and extent of this harm
such that the benefits of the new rules can in some sense be quantified? Again, [
am reminded of anecdotal evidence presented by very reliable sources during the
cleanup of the old refinery indicating that chlorinated solvents had been used and
spilled at the old refinery during its operational life. Several soil borings samples
were collected in locations that were suspected to have been impacted by this
Sfamily of chemicals. The actual soil and groundwater data did not indicate that
impacts from these solvents remained at the property — one can speculate that the
spilled amounts were not large enough to be detected or that the solvents had
either evaporated or migrated away — in any case, WDEQ concluded there was
no significant risk associated with this particular anecdotal testimony. In a
similar manner, the anecdotal evidence suggesting produced water has adversely
impacted — or caused a measurable decrease in — livestock production should be
thoroughly investigated and documented by WDEQ.

Assess Risk: WDEQ commissioned a study to understand the toxicology of water quality
parameters as it relates to livestock. That is the particular focus of today’s meeting.

Risk Assessment as a specialized science, however, is more than a review of literature,
regardless of how comprehensive that review may be.

1) Has WDEQ defined what a “measurable decrease in crop or livestock production”
means? What does the term “production” mean in the context of this proposed
rule? If it is weight gain in livestock then what are the baseline conditions to
which the metric of “measurable decrease” is compared? Is the comparison to
baseline feedlot conditions or is it to range conditions as they might exist in the
absence of produced water or stock well water, or is it to some other baseline
condition?

2) What are the statistical parameters surrounding the current risk under baseline
conditions and under the proposed set of new standards? In other words, will the
benefits of the proposed rule be measurable? Are the benefits of the new rule
statistically significant?

3) These risk assessment questions are quite technical in nature and Penny Hunter of
PJH Environmental, Inc. will be testifying today to further clarify our input on the
potential livestock standards as presented in Dr. Raisbeck’s draft report.

Evaluate Alternatives: Finally, under the heading of evaluate alternatives we believe
Wyoming Statute 35-11-302 requires a systematic and transparent evaluation of new
water quality standards using a set of balancing criteria. We are not suggesting that
WDEQ necessarily produce the quantity of work that was associated with the Risk
Management Process at the old refinery — I brought some notebooks today to illustrate
the comprehensive nature of that Risk Management Process — there were 10, 3-inch
binders containing the data and data summary efforts, here is the two volume risk
assessment, and here is the evaluation of alternatives. Finally — here is the Remedy



Agreement — the equivalent of a new rule — a set of soil and groundwater standards for a
particular piece of contaminated ground in the heart of downtown Casper.

Yet, while the Casper refinery project involved different circumstances than we are
talking about today, the process of data collection, risk assessment, and the identification
and evaluation of alternatives is similar when setting water quality standards that apply
statewide and effect two major industries of the state — that being agricultural and oil and

gas.

Hence, PAW is suggesting that a document be developed that provides a degree of
transparency on how the competing interests that will be visible today are balanced.

1) What are the social and economic values of the produced water discharges as
currently allowed under existing water quality standards?

2) What is the benefit to the environment, animals, and plants of reducing pollution
from current levels to the proposed levels? Are these benefits statistically
significant and measurable?

3) Is the reduction in discharge standards technically achievable? Do we anticipate
that less water will be discharged if the new standards are imposed? If yes, how
much less water and do we have any sense where the geographic location of
reduced discharges may be?

4) What of legal questions and challenges — Currently WDEQ indicates the
application of these new standards only for discharges permitted after 1997. This
provision will necessarily be challenged — is this provision for historic discharges
technically defendable? How was this date determined? If surface discharges
need to meet these more stringent livestock standards then what about future
challenges to stock well water quality?

I have obviously raised a number of difficult questions. Other representatives of PAW
will now testify to further clarify our input on the Risk Management Process and to
provide our input at it relates to answering some of the questions that I have ralsed
Thank you for your time today.
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Risk Management Considerations for WY Livestiock

Executive Summary

The Wyoming Environmental Quality Council (EQC) is considering updating numeric
chemical constituent criteria in Chapter 1 of the Wyoming Water Quality Rules and
Regulations. The updated criteria are proposed for the protection of livestock. The
proposed ruling has been put on hold until the EQC reviews a risk assessment completed

by the Univeréity of Wyoming (Raisbeck et al. 2007).

While a risk assessment is a valuable tool for identifying the nature and magnitude of
animal risks, a risk assessment does not provide all of the information the EQC needs for
a balanced decision-making process. As mandated by the state (W.S. 35-11-302), the
EQC must consider a range of effects on the people, animals, and plants, as well as social
and economic values. In effect, the state mandates that a risk management evaluation be

performed before final selection of water quality criteria.

This paper reviewed the findings of the University of Wyoming’s risk assessment (“UW
report”) in the context of a risk management framework. The review focused on three
constituents: fluoride, sulfate and sodium, because these constituents are already
regulated by the state and criteria recommended in the UW report appear to contradict
other assessments (e.g., Geomega 2007) as well as published water quality criteria for

livestock.

The review found that the UW report does not contradict the current fluoride, total

~ dissolved solids (TDS) and sulfate criteria for the protection of livestock as defined by

the EQC. The UW-recommended criteria for sulfate and fluoride differ from the current
limits because toxicological endpoints considered in Raisbeck et al. (2007), which were
consistent with protection of dry matter intake rates and dental hygiene, differ from the
goals of the EQC: protection of growth and reproduction and prevention of acute effects.
References provided in UW report support statistically significant effects from sodium
exposure over 2,000 mg/L (5,000 NaCl equivalent) and sulfate exposure near 3,000 mg/L
for protection of growth and reproductive endpoints. Additional literature review for
sulfate, and anecdotal accounts from Wyoming livestock owners, indicate that exposure

of cattle to as much as 3,100 mg/L sulfate is not likely to result in adverse effects on
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growth and reproduction. Available fluoride literature pertaining to growth and

reproductive effects supports a 4 mg/L water quality criterion.

The data presented in the UW report and elsewhere were also considered within the
larger risk management framework by evaluating three kinds of balancing criteria
relevant to Wyoming’s citizens and their livestock industry: practicability, natural
industry variability, and incremental risk. The analysis found that lowering these criteria
to levels recommended by the UW report is not practicable and will not result in any
incremental risk reduction in growth or reproductive effects to cattle. Moreover,
changing the water quality criteria to those recommended in the UW report will not
balance the potential positive effects on livestock from changing water quality compared
to negative effects on ranchers, other industries, and potentially the state from lost water

availability.

Many of the conventional oil and gas produced water discharges in Wyoming will not
meet the UW report’s recommended water quality criteria, as well as some coal bed
methane gas producers. It is not practicable for these surface water producers to treat
water to meet the proposed criteria. Many producers have indicated that re-injection will
be a likely alternative if faced with unnecessarily stringent water quality standards,
resulting in lost water availability to Wyoming citizens and their livestock. The
ramifications of lost water quantity will far outweigh the potential benefits to livestock.
Moreover, it is of questionable practicability for industry to meet the UW-recommended
criteria for sulfate, sodium and fluoride when the reality in Wyoming is that natural

background water quality alone does not meet these criteria in many cases.

Natural industry variability in cattle produétion was calculated from USDA data sets and
compared to a metadata analysis of literature data on sulfate exposure to cattle (there was
not enough data to run a similar analysis for fluoride or sodium). The metadata analysis
shows that variability in cattle production as much as 5% may occur if cattle are exposed
to sulfate levels between 1,200 mg/L and 3,000 mg/L. However, this potential variability
in cattle production is within natural industry variability for Wyoming; suggesting that

there is no added degree of injury to livestock from exposure to current sulfate limits.

W:\Hunter,Penny\Report\Risk Mgmt UW review FINAL.doc ES-2
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The incremental risk to livestock growth, reproduction or acute effects from exposures to
current water quality limits is essentially zero compared to natural background water
quality. This is because cattle are already exposed in many cases to sulfate, sodium or
fluoride concentrations near current limits. Thus, there would be no reduction in the

“degree of injury” to animals if the water quality limits were changed.

W:\Hunter,Penny\Report\Risk Mgmt UW review FINAL.doc
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1 Introduction

The Wyoming Environmental Quality Council (EQC) is considering updating numeric
chemical constituent criteria in Chapter 1 of the Wyoming Water Quality Rules and
Regulations. The updated criteria are proposed for the protection of livestock (the
proposal is referred as the agricultural use rule). The proposed ruling has been put on
hold until the EQC reviews a risk assessment completed by the University of Wyoming

(Raisbeck et al. 2007).

While a risk assessment is a valuable tool for identifying the nature and magnitude of
animal risks arising from exposure to environmental constituents, a risk assessment does
not provide all of the information the EQC needs for a balanced decision-making process.
As mandated by the state (W.S. 35-11-302), the EQC must consider a range of effects on
the people, animals, and plants, as well as social and economic values. In effect, the state
mandates that a risk management evaluation be performed before final selection of water

quality criteria.

This paper presents a risk management framework and reviews the findings of the
University of Wyoming’s risk assessment (“UW report”) in the context of this
framework. Secondly, the data presented in the UW report and elsewhere are considered
within the larger risk management process by evaluating some balancing criteria that are

relevant to Wyoming’s citizens and their livestock industry.
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2 A Risk Management Framework

The risk assessment (Raisbeck et al. 2007) provided a toxicological analysis of some of
the constituents under consideration in the proposed ruling. However, the risk
assessment did not provide all of the information the EQC needs to achieve a risk
management decision. In fact, Wyoming statute mandates that the state consider a range
of criteria before recommending water quality standards. These criteria (W.S..35-11-

302(vi)) include:

(A)the character and degree of injury to or interference with the health and well-

being of people, animals, wildlife, aquatic life and plant life affected,;
(B) the social and economic value of the source of pollution;
(C) the priority of location in the area involved;

(D) the technical practicability and economic reasonableness of reducing or

eliminating the source of pollution; and
(E) the effect upon the environment.

In effect, the state requires a risk management evaluation before setting water quality
criteria. Risk management is the process of determining which action to take when a risk
assessment indicates that a probability of harm exists. The goal of the risk management
process should be to determine an acceptable threshold of effect that incorporates the

values of the state’s citizens and balances the benefits and costs to all affected parties.

Risk management is regularly employed at every level of regulatory decision-making
following roughly the same procedure (Figure 1). Risk managemerit evaluations will

generally include:

1. Identification of a potential problem: a potential problem to public or animal

health will be identified through anecdotal evidence, report or data collection. In
the case of the proposed ruling, public input was basis of identifying a potential

problem with water quality criteria for livestock.
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2. Data collection: a complete characterization of the site or media in question is

conducted, as well as collection of background or “baseline” conditions. This can
include sample collection and/or toxicological literature review. Data collection

so far for the proposed ruling has included some toxicological review.

3. Risk assessment: a rigorous protocol is typically followed, which includes

problem formulation, exposure and effects analysis, and risk characterization.
Considerations of background and site-specific data will be incorporated into the
assessment. A risk assessment was submitted to the EQC (Raisbeck et al. 2007)

for consideration in the proposed ruling.

4. Alternative evaluation: a feasibility study or equivalent is conducted that

evaluatess a number of alternative actions to reduce risk. Alternative evaluation
considers the impact of an action on protection of human health and the
environment, of source control, feasibility of meeting the standards, and impacts
to other resources as a result of the action (i.e., increased risks elsewhere).
Wyoming mandates that several balancing criteria be evaluated, as listed in W.S.

35-11-302(vi).

5. Alternative selection: the final step in the risk management evaluation is to select

the best alternative. Alternative selection will involve a description of the
selected remedy, and the justification for that selection. The final step for the
EQC will be to select water quality criteria for livestock that are protective of

growth, reproduction and acute effects.

The risk assessment partially fulfills the evaluation process for the ruling proposal
(Figure 2), however, important data gaps remain. A key item needed to complete the risk
management evaluation 1is to define the term “measurable decreases,” a concept that
forms the basis of EQC’s criteria selection for livestock protection. This paper proposes
to more precisely define “measurable decreases” by considering toxicological and

statistical relevance of the UW report findings.
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To achieve a risk management evaluation, however, it is not enough to identify a
statistically significant and toxicologically relevant effect; the effect must be put into
context of relevancy to Wyoming’s citizens and their livestock industry (i.e., alternatives
evaluation). Therefore, a number of balancing criteria are presented which put the risk
assessment data in the context of some larger risk management considerations. These

balancing criteria include practicability, normal industry variability and incremental risk.
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3 Review of UW Report in a Risk Management Framework

This review focused on three constituents: fluoride, sulfate and sodium, because these
constituents are already regulated by the state and criteria recommended in the UW report
(Raisbeck et al. 2007) are incongruous with other assessments (e.g., Geomega 2007) as

well as published water quality criteria for livestock.

According to the proposed ruling, the aim of the surface water quality criteria is to
prevent a “measurable decrease” in livestock production (Appx H, a, p H-1). The
proposed ruling explains that the basic concept behind protecting livestock production is
to “ensure that water quality is not acutely toxic to livestock or does not contain
pollutants in concentrations that would affect growth or reproduction. (section b.i., p. H-

2).”

No further definition of livestock protection is provided in the proposal. Consequently,
what constitutes a “measurable decrease” in livestock production is subject to wide
interpretation, but not-all interpretations are relevant, given the more explicit definition
that follows, which is the protection of growth and reproduction, and prevention of

acutely toxic responses.

Moreover, protection of livestock endpoints relevant to the livestock industry is implicit
in the definition of “livestock protection” because livestock is a commodity. Thus,
indices of growth, reproduction or acute effects should have industry values in mind, and

these values can differ from considerations of non-commodity populations of animals.

We propose that the term “measurable decreases” can be more precisely defined by
selecting appropriate toxicological endpoints and evaluating statistical relevance that are
relevant to livestock industry values, and reviewing the findings of the UW report within
this context. Statistical relevance and toxicological endpoints are two basic concepts -
utilized in risk assessments and risk management evaluations. Statistical analysis
provides an objective means to determine what constitutes a “measurable” effect.
Toxicological endpoints are explicit statements of an environmental value that is to be

protected.
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3.1 Statistical Relevance

Statistical analysis provides an objective means to determine whether an observed
phenomena is the result of random chance or if there is a relationship between two
variables, such as exposure to sodium and effects on milk production. Thus, statistical
relevance is the essence of a “measurable” effect. A toxicological study or data analysis
that does not identify a statistical effect therefore can not objectively identify a

“measurable decrease.”

Statistical significance is often expressed in terms of a p-value (the probability of error).
The p-value represents an index of reliability of a result. The lower the p-value, the more
probable that the relation between 2 (or more) variables in the test is a reliable indicator
of the relation between those variables in the population. Standard statistical analyses for
environmental effects include determining significant differences between populations to

p<0.05 or in some cases, p<0.1 (ASTM 2002).

Furthermore, when quantifying a threshold of effect on a species, statistical differences
between populations exposed to varying levels of an environmental constituent are
needed. Ideally a no-adverse effect threshold or level (NOAEL) and low-adverse effect
level (LOAEL) should be identified by statistical analysis. The NOAEL selected
represents the highest dose reported not to have an adverse effect on the test animal,
while the LOAEL represents the lowest dose reported to have a significant adverse effect
on the test animal. Both LOAELs and NOAELs are important to the risk analysis
process, because the two numbers essentially characterize the full range of probability of
effect. Both risk assessments and risk managers must consider the full spectrum of
probability of effect in order to draw conclusions about risk. A risk assessment which
has only considered NOAEL effects, for example, has not identified a “threshold of
effect;” consequently, a risk management decision based only on an evaluation of a

NOAEL can bias decisions unnecessarily low.
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3.1.1 Sodium

Of the endpoints identified in UW report’s derivation of criteria, only sodium’s endpoints
are consistent with EQC’s objectives for chronic livestock protection (growth and
reproduction). However, upon review of the references provided for the sodium criteria
(Table 1), none of the references supplied identify a 1,000 mg/L sodium (Na) NOAEL.

In fact, only 2 references are provided that report effects on milk production in which
only J astér et al. (1978) shows a marginally significant effect (0.05<p<0.08) on milk
production at 5,000 ppm Na (12,600 mg/L sodium chloride (NaCl) equivalent).
Additional studies not referenced in the UW report (Table 2) show no effect on milk
production from sodium intake of at least 3,500 mg/L. NaCl (Bahman et al. 1993).
Solomen et al. (1995) reported a faster rate of decline in milk production in cows exposed
to 870 mg/L NaCl compared to a control group exposed to 325 mg/L NaCl; however both
groups were essentially sodium deficient, as daily nutritional requirements of sodium for

cattle are at least 0.1%, or 1,000 mg/L NaCl (NRC 2005).

Of the studies on cattle growth (3 referenced), none identified a statistically significant
NOAEL. Harvey et al. (1986) atteﬁlpted to identify a NOAEL of 2,250 ppm Na (5,700
mg/L NaCl equivalent) based on a growth decrease of 0.18 kg per day in corn silage-fed
cattle over the 84 day trial, but this rate of growth was not statistically different than the
control group. Furthermore, the study reported a growth increase of 0.04 kg per day in
livestock given 17,890 ppm Na (45,500 mg/L NaCl equivalent) when livestock were fed
roughage diets.

Some studies were only partially referenced in the UW report, for example, the sodium
experiment on rats by Heller (1933) was referenced, but not the experiments on cattle or
other livestock. Other relevant studies were not referenced at all. An additional 16
studies specific to chronic sodium exposure to cattle are available (Table 2) that are peer
reviewed and statistically identify NOAELs and/or LOAELs. These additional studies
show that a concentration of 5,000 mg/L NaCl (1,970 mg/L Na equivalent) did not affect

cattle growth or reproduction.
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In the absence of sodium data, the UW report recommended a default limit of 500 ppm
total dissolved solids (TDS) to protect livestock. The individual constituent makeup of
TDS in Wyoming’s surface water bodies is variable; some of produced water effluent is
NaCl-dominated (Geomega 2007). However, even with magnesium or potassium-
dominated TDS waters, no effects were found lower than 6,000 mg/L TDS (Embry et al.
1959). In fact, the US EPA (1976) advises that the lowest TDS water quality limit for
livestock and poultry (those exposed to highly alkaline waters containing sodium and
calcium carbonates) be 5,000 mg/L. This is also consistent with NRC (1974, 2005)
recommendations of 5,000 mg/L TDS for all livestock. '

Sulfate can also dominate TDS concentrations, but criterion for this constituent is already
addressed. Thus, the 500 ppm TDS criterion is not supportable, either by the references

provided in the livestock report or by the general literature.

3.2 Toxicological Relevance

Toxicological endpoints are explicit statements of an environmental value that is to be
protected. Toxicological endpoints should be developed following consideration of the
structure and function of the system that is to be protected, policy goals and other societal
values (USEPA 1998). Endpoints are vaguely described in the proposed ruling as
“ensur[ing] that water quality is not acutely toxic to livestock or does not contain
pollutants in concentrations that would affect growth or reproduction. (section b.i., p. H-

2).39

To more precisely define toxicological endpoints, adverse growth effects should be
specifically defined as weight loss measured over a chronic (i.e., long term) time period.
Indirect indices of growth, including feed or water intake rates and digestibility should
not considered adequate endpoints in themselves to evaluate the potential effects on
growth of livestock species, because research has shown that there is considerable
individual variation in feed and water intake above and below that expected or predicted
on the basis of size and growth (e.g., Zinn 1994, Hickman 2002, Schwartzkopf-Genswein
2004). Individuals of the same body weight often require widely different amounts of
feed for the same level of production (NRC 2000). In addition, some early studies
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considered microorganism changes in the ruminant gut, or other types of biochemical
changes in the body, as an indicator of adverse effects (NRC 1980), but these effects have
not been clearly correlated with growth impairment. Thus, only studies or risk
assessments which measure the effect on weight loss or gain in addition to intake rates or
other performance parameters such as digestibility should be used to form the basis of

livestock water quality limits under consideration by the EQC.

Similarly, adverse reproductive effects should be defined as declines in calving rates, or
milk production rates. Other measures of reproduction which are not relevant to the

livestock industry should not be considered in the context of the proposed ruling.

Finally, the term “acutely toxic™ should refer to the mortality or adverse effects clearly
linked to death or loss of livestock marketability on organisms following soon after a
brief exposure (less than 2 weeks; Hodgson and Levi 1987) to a chemical agent.
Symptoms affecting marketability would include polioencephalomalacia (PEM),
dyspnea, blindness, ataxia, hemorrhage, seizures, paralysis, cardiac arrest or coma.
Conversely, symptoms such as diarrhea, dehydration, gut microbial changes, or mild
behavioral changes are sometimes cited as “effects” in toxicological studies but should

have no consequences to a livestock’s potential marketability.

3.2.1 Fluoride

The UW report stated that the recommended water quality criterion for fluoride (F) was
based on dental and osteal (skeletal) effects. The report concluded that a water quality
criterion of 2 mg/L F should protect livestock from fluorosis, which generally consists of
tooth discoloration and mottling. Except in extreme cases, this endpoint is neither a
toxicologically nor an economically significant adverse effect. The U.S. Center for
Disease Control and Prevention considers this a cosmetic effect harmless to the health of
humans and Phillips et al. (1960) noted that there was no instance where tooth mottling
decreased the economic value of livestock. In all of the studies on the effects of fluoride

in animals, none have shown that tooth mottling causes injury to cattle or other animals
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that is measurable in terms of milk production, feed consumption, weight gain, growth,
reproduction, development, life span, or other effects relevant to livestock producers or

toxicologists.

The National Research Council (NRC) review of fluoride toxicity in livestock identifies a
criterion of 2 mg/L F for the protection of tooth mottling, but states, “At least a several-
fold increase [from 2 mg/L] seems, however, required to produce other injurious effects.”
In fact, NRC (2005) recommends a limit of 40 ppm F for cattle, and higher limits for
other tlypes of livestock.

Of the studies reviewed in NRC (1980) that measured F effects on livestock growth and
reproductive effects (Table 3), a minimum of 49 ppm F is identified to result in decreased
milk production in dairy cows as reported by Stoddard et al. (1963). The current fluoride
criterion for the protection of livestock is 4 mg/L; fluoride levels in Wyoming forage are

low, about 25 mg/kg (Newman 1984), and hence there is no essentially no risk of

- additive dosing from forage content. The range of NOAELSs identified from the studies

on all types of livestock effects on growth or reproductive was 25 ppm F to over 200 ppm

F. These findings are not consistent with a recommended fluoride criterion of 2 mg/L.

3.2.2 Sulfate

The sulfate (SO4) review of effects on cattle was the most comprehensive compared to
the other constituents (Table 4). “Acute” effects (PEM, death) from exposure to 2,000
mg/L SO4 were stated in the UW report (but not referenced; p.54-55) but the references
reviewed in earlier paragraphs provided do not support this statement. In fact, cattle
exposed to at least 3,780 mg/L SO (S content in dry matter not reported) resulted in
suspected but unconfirmed cases of PEM (Ward and Patterson 2004). Other references
indicate higher sulfate doses required to produce acute effects. Furthermore, in the Ward
and Patterson (2004) study, death rates between groups given 390 mg/L SOy or 3,780
mg/L SO, were not statistically different. It should also be noted that the Ward and
Patterson (2004) study occurred over a subchronic time period, not an acute timeframe.
In fact, studies which met acute conditions reported PEM and other effects at much

higher sulfate concentrations (>5,500 ppm SO4 equivalent).
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Although chronic water quality criteria were supposedly derived from growth endpoints,
the chronic criteria were more consistent with feed efficiency and feed intake endpoints.
The UW report stated that sulfate levels between 500 and 1,500 mg/L can result in
adverse effects on growth, but none of the references provided support this statement.
The provided references show that growth appeared not to be significantly affected at
much greater sulfate exposures. Patterson et al. (2002) showed growth effects on cattle in
a feedlot environment occurred at 8,780 ppm sulfate equivalent; if Wyoming’s cattle are
routinely exposed to 0.2% S in open range grasses (Raisbeck et al. 2007), the resulting
water exposure would have to be ~2,700 mg/L sulfate to match the LOAEL identified by
Patterson et al. (2002). Feedlot environments are relatively more stressful to cattle than
open range; Johnson and Patterson (2004) demonstrated that the stressful conditions in
feedlots resulted in reduced sulfate toxicity thresholds to growing cattle compared to
conditions in open rangeland environments. In fact, on the open range, Johnson and
Patterson (2004) found that 3,000 mg/L sulfate in drinking water did not affect growth.
The findings in Johnson and Patterson (2004) match anecdotal accounts from Wyoming
livestock owners, who have indicated that their cattle do not appear to be negatively

affected by sulfate levels as high as 3,100 mg/L (Geomega 2007).

The form of S administered to livestock should be considered in a toxicology review.
Sadler et al. showed negative growth effects at 7,200 ppm sulfate equivalent, but-S
supplements were administered in a magnesium-potassium compound, and growth effects
have been found to occur and lower dosages from these constituents (Grout et al. 2006,
Embry et al. 1959). Although Albert et al. (1956) reported a LOAEL of 500 ppm sulfur
(S), the form administered was methionine, an organic form of S; it is well known (NRC
2005) that toxicity of sulfur depends heavily on the form of S administered, with sulfate
being one of the least toxic forms of S. The water quality criterion under consideration is
an inorganic S form (sulfate); thus, only inorganic forms of S should be considered in any

toxicity review relating to this criterion.

The chronic sulfate limit identified in the UW report is consistent with the studies
referencing effects on dry matter and water intake rates. As reported by Harper et al.

(1997), dry matter intake rates of cattle exposed to 1,000 mg/L SO4 were statistically
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lower when on a low nutritional diet. Sulfate content of the dry matter consumed was not

reported, so at a minimum of 0.01% sulfate in dry matter, this would result in an

equivalent LOAEL of 1,200 mg/L SOs.
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4 Balancing Criteria

It is not enough to identify a statistically significant and toxicologically relevant effect;
the effect must be put into context of relevancy to Wyoming’s citizens and their livestock
industry. As mandated by the state (W.S. 35-11-302), the EQC must consider a range of
effects on the people, animals, and plants, as well as social and economic values. An
acceptable threshold of effect should be determined for each constituent that incorporates
the values of the Wyoming livestock industry and the state’s citizens, and balances the

benefits and costs to all affected parties.

It is beyond the scope of this report to address all risk management considerations,
however this paper will address the fundamental basis of the proposed ruling, which is
defining unacceptable harm to livestock from chemical exposure to surface water bodies
in Wyoming. The data presented in the UW report were evaluated within the larger risk
management process by considering three types of balancing criteria relevant to
Wyoming’s citizens and their livestock industry: practicability, natural industry

variability and incremental risk.

4.1 Practicability

Practicability of meeting the recommended water quality criteria is a fundamental issue in
risk management evaluations, and a criteria listed in the Wyoming statute (W.S. 35-11-

302(vi)D).

Many of the current discharges in Wyoming from coal bed natural gas (CBNG) and
conventional oil and gas producers will not meet the UW report’s recommended criteria.
Available outfall data from conventional oil and gas producers in the Bighorn and Platte
River basins show exceedences of proposed criteria for sulfate (Table 5). Most, though
not all, CBNG producers in the Powder River basin will meet recommended criteria
(Table 5), however CBNG water quality is less pristine elsewhere in Wyoming (Bensen
et al. 2005), with concentrations regularly exceeding 500 mg/L. TDS (Jackson and Reddy

2007). Many current producers do not monitor sodium water quality at all; if the
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alternative TDS benchmark of 500 mg/L were employed in these cases, nearly all basins

everywhere would exceed the recommended limit.

It is not practicable for surface water producers to treat water to meet the recommended
criteria. Many producers have indicated that re-injection will be a likely alternative if
faced with unnecessarily stringent water quality standards, resulting in lost water

availability to Wyoming citizens and their livestock.

Moreover, it is of questionable practicability for industry to meet the recommended water
quality criteria for sulfate, sodium and fluoride when the reality in Wyoming is that
natural background water quality alone does not meet these criteria in many cases. In the
Powder River Basin, an estimated 30% of livestock ground water sources, 23% of non-
stock ground water sources, and half of surface water bodies sampled in and around the
Powder River, exceed the chronic sulfate, fluoride and/or sodium criteria recommended
in the UW report (Table 6). Available data on natural ambient surface water quality in
the Bighorn and Platte River basins suggests a similar trend in these areas. Statewide,
15% or more of ground water sources do not meet the criteria for either sulfate or fluoride

(Table 6).

Statewide application of water quality criteria to Wyoming’s surface water bodies may
impact livestock managers who would have to treat their water sources to meet State-
sanctioned livestock water quality criteria. Changes in statewide application of water
quality criteria could also have ramifications for multiple industries that affect surface

water bodies, requiring new management practices and additional State regulation.

4.2 Natural Livestock Industry Variability

An index of natural livestock industry variability was compared to the magnitude of
effect identified from the literature to understand the ramifications of “effects” identified
in the literature when applied to the Wyoming livestock industry. Establishing baseline
variability within the livestock industry is complex; one source of available data includes
USDA livestock production data. Methods and results are presented below. The
metadata analysis was performed for growth effects of sulfate. Sufficient data was not

available to evaluate fluoride or sodium.
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Cattle production (expressed as average daily gain or ADG), compared to control
populations, varied between -5% and +5% due to sulfate exposure in water between
1,200 and ~3,000 mg/L. This variability, however, is almost half the natural variability
in cattle production (adults, per farm) according to the USDA cattle data set, which is
8.5%. The analyses suggest that potential variability in cattle production exposed to the

current sulfate limit is within the natural variability of cattle production in Wyoming.

4.2.1 Data Analysis of Livestock Production

The entire livestock sulfate database from Raisbeck et al. (2007) and additional literature
were considered for a metadata analysis of livestock production effects from sulfate
exposure. Studies that were used in the metadata analysis were limited to those with
exposure durations of at least 30 days, where cattle were exposed to sulfate in drinking
water and the amount of S in dry matter was within the average S concentration (0.2% S)
for Wyoming grasses (Raisbeck et al. 2007). Studies which met these criteria are shown
in Table 7. Production rates of test groups in each study were calculated from ADG data
and compared to ADG of control groups in the same study. The metadata analysis shows
that that cattle drinking between 1,200 mg/L and 3,000 mg/L sulfate in water could result
in a variation in production between -5% and +5% compared to within-study controls
(Figure 3). Studies which found significant differences between test and control groups

are distinguished from other data.

The metadata results were compared to Wyoming livestock production data. Variability
in livestock production (measured in pounds) was calculated from ten-years’ worth of
USDA data (Table 8). The years used for the calculation were between 1990 and 1999,
representing a relatively stable cattle production cycle (Mathews et al. 1999) as well as
the most recent trends in production before the drought began in 2000. Precipitation
affects forage quality and therefore livestock production (Clawson 1979), thus data after
1999 was not used to compute baseline variability. Precipitation records over this time
period are stable and normal (Table 8). The variation in production was calculated by
taking the standard deviation over the average (expressed as a percent). Between 1990
and 1999, production per head of cattle and calves varied by 8.7%. Production per farm

varied by 8.5%.
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The analyses shows that that the potential production variability in cattle exposed to
concentrations of sulfate meeting current water quality criteria (and within the range of
background water quality in Wyoming) is within normal industry variability in

Wyoming’s cattle production (Figure 3).

4.3 Incremental Risk

Wyoming statute W.S. 35-11-302(vi) states that “the degree of injury or interference with
the health and well-being of people [and] animals™ must be considered in the risk
management evaluation. In Wyoming, where natural water quality is already less than
ideal in many areas, the “degree of injury” or incremental risk to livestock is a key
concept to consider. Incremental risk is defined here as the added risk from exposure to a

new mass of a constituent compared to the baseline risk of the natural environment.

The literature review did not identify a statistical risk to cattle growth, reproduction or
acute effects at levels lower than at least 2,800 mg/L sulfate, 5,000 TDS (~2,000 mg/L
Na equivalent) or 4 mg/L fluoride. The incremental risk of cattle exposed to current
limits for sulfate and TDS is practically zero compared to the natural environment, where
cattle could potentially be exposed to concentrations as high or higher than current limits.
The metadata analysis also showed that the variability in cattle weights from exposure to
sulfate concentrations between 1,200 and 3,000 mg/L sulfate would not be larger than
normal industry variability. Thus, there would be no reduction in the “degree of injury”
to animals if the water quality limits were changed because there is no present injury to

livestock from current limits.

Conversely, the degree of injury to livestock and Wyoming’s citizens may be greater
under the UW-recommended water quality criteria compared to current limits because the
potential costs of treating current water sources or obtaining additional water sources
could far outweigh any additional income from increased weight gains. Water quality
limits are intimately tied to water availability in Wyoming, because unnecessarily
stringent effluent limits for produced water discharges would likely result in reduced
discharge to surface water bodies. The economics of treating large quantities of produced

water to meet stringent effluent limits are such that injection/re-injection, deep disposal
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and/or reduced exploration and development are likely results of additional treatment

requirements.

The impact of declining water supply is already well documented in Wyoming due to the
ongoing drought. Livestock owners respond to declining water availability in a number
of ways, including purchasing additional land and feed, applying for government income
assistance programs, or herd liquidation and early weaning. Livestock may expend more
energy to reach fewer water sources, as well as lower forage quality in some cases,
consequently impacting growth and milk production rates anyway. Finally, developing

alternate water sources such as well installation can be well over $100,000 (Geomega

2007).

Other industries can be impacted by lost tourism from fishing and wildlife viewing, and
increased costs to oil and gas industries to design alternative water management
programs. These changes can negatively impact Wyoming’s tax income and reserve for

state assistance programs.
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5 Summary and Conclusion

The Wyoming EQC is considering updating numeric chemical constituent criteria in
Chapter 1 of the Wyoming Water Quality Rules and Regulations for the protection of

livestock. The EQC will review a UW risk assessment before making a decision.

While the risk assessment partially fulfills the risk management evaluation that the EQC
should undergo, important data gaps remain. In fact, Wyoming statute mandates that the
state consider a range of criteria before recommending water quality standards (W.S. 35-
11-302(vi)). In effect, the state requires a risk management evaluation before setting
water quality criteria. Risk management is the process of determining which action to
take when a risk assessment indicates that a probability of harm exists. The goal of the
risk management process should be to determine an acceptable threshold of effect that
incorporates the values of the state’s citizens and balances the benefits and costs to all

affected parties.

This paper reviewed the UW report in the context of a risk management framework. This
review focused on three constituents: fluoride, sulfate and sodium, because these
constituents are already regulated by the state and criteria recommended in the UW report
appear to contradict other assessments (e.g., Geomega 2007) as well as published water

quality criteria for livestock.

The UW report recommended constituent criteria based on a number of “performance”
endpoints, which varied from feed efficiency and dry matter intake (sulfate) to dental
hygiene (fluoride) to weight loss and decreased milk production (sodium). This paper’s
review found that the UW report does not contradict the current fluoride, TDS and sulfate
standards for the protection of livestock as defined by the EQC. Differences between
current livestock water quality limits and those recommended in the UW report were the

result of differences in toxicological endpoint selection and statistical relevance.

However, it is not enough to identify a statistically significant and toxicologically
relevant effect; the effect must be put into context of relevancy to Wyoming’s citizens

and their livestock industry. Wyoming statute (W.S. 35-11-302) mandates that the EQC
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must consider a range of effects on the people, animals, and plants, as well as social and
economic values. An acceptable threshold of effect should be determined for each
constituent that incorporates the values of the Wyoming livestock industry and the state’s

citizens, and balances the benefits and costs to all affected parties.

As part of the risk management evaluation, risk assessment data were considered
evaluating in the context of three kinds of balancing criteria relevant to Wyoming’s
citizens and their livestock industry: practicability, natural industry variability, and
incremental risk. The analysis found that lowering these criteria to levels recommended
by the UW report is not practicable and will not result in any incremental risk reduction.
The potential costs to livestock owners, other industries and the state from changing the
criteria to levels recommended by the UW report will likely be greater than potential

benefits to livestock.

Many of the conventional oil and gas produced water discharges in Wyoming will not
meet the UW report’s recommended water quality criteria, as well as some coal bed
methane gas producers. It is not practicable for these surface water producers to treat
water to meet the proposed criteria. Many producers have indicated that re-injection will
be a likely alternative if faced with unnecessarily stringent water quality standards,
resulting in lost water availability to Wyoming citizens and their livestock. The
ramifications of lost water quantity will far outweigh the potential benefits to livestock
identified in the UW report. Moreover, it is of questionable practicability for industry to
meet the UW-recommended criteria for sulfate, sodium and fluoride when the reality in
Wyoming is that natural background water quality alone does not meet these criteria in

many cases.

Natural industry variability in cattle production was calculated from USDA data sets and
compared to a metadata analysis of literature data on sulfate exposure to cattle (there was
not enough data to run a similar analysis for fluoride or sodium). The metadata analysis

shows that variability in cattle production as much as 5% may occur if cattle are exposed

to sulfate levels between 1,200 mg/L and 3,000 mg/L. However, this potential variability
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in cattle production is within natural industry variability for Wyoming, suggesting that

there is no added degree of injury to livestock from exposure to current sulfate limits.

The incremental risk to livestock growth, reproduction or acute effects from exposures to
current water quality limits is essentially zero compared to natural background water
quality. This is because cattle are already exposed in many cases to sulfate, sodium or
fluoride concentrations near current limits. Thus, there would be no reduction in the

“degree of injury” to animals if the water quality limits were changed.

In conclusion, this paper found that the UW report (Raisbeck et al. 2007) does not

contradict the current fluoride, TDS and sulfate standards for the protection of livestock
as defined by the EQC. Moreover, lowering these criteria to levels recommended by the
livestock water quality study does not balance the potential positive effects on livestock

compared to negative effects on ranchers, other industries, and the state.
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Table 1. Sodium toxicity studies reviewed in the UW report.

Chemical .
uw NOAEL LOAEL Equiv. Duration Statistically
Report Reference Forr.n _NOAEL Na Equiv. NaCl .LOAEL Na NaCl intake, Endpoint Stud_y classifi- Receptor Id'd Notes
Admin-  intake, ppm . intake, ppm Duration .
Ref. No. N intake, ppm ppm cation N/LOAEL?
istered
Peirce 1959, 1960, 1962, 1963,
575-5680 11966, 1972 NaCl 5114 13,000 5114 13,000 [growth, DMI, WI 15 monthsjchronic sheep N W1 affected but not growth, DM!
546 Perice 1857 NaCl 5,900 15,000 [DMI, BW, Wi 460 days |[chronic sheep N
neonatal distress,
562 Potter and Mcintosh 1974 NaCt 5,114 13,000 |death 80 days |chronic sheep N
Sheep already accustomed to drinking
580 Potter et al. 1972 NaCl 5114 13,000 wi <24 hrs  |acute sheep Y 1.3% NaCl for 6-12 months.
vet clinical report; uncontrolled
553 Pretzer 2000 NaCl 4,720 12,000 |diarrhea <96 hrs |acute gilts N experiment
570 Rossi et al. 1998 NaCl 11,801 30,000 {DMI, WI 30 days |subchronic |goats Y
vet clinical report; uncontrolled
538 Sandals 1978 NaCl 19,668 50,000 |CNS disruption <24 hrs  |acute cattle N experiment
Sapirstein et al. 1950, Koletsky
566-568 |1958, Koletsky 1958 NaCl 3,934 10,000 |hypertension 6 months+|chronic rats Y
vet clinical report; uncontrolled
552 Sautter et al. 1957 NaCl unknown unknown unknown unknown |death 6 days acute pigs N experiment
540 Tomas et al, 1973 NaCl 5114 13,000 mineral balance chronic sheep N
1 day after;
dehydratin
death, blindness, g the vet clinical report; uncontrolled
543 Trueman and Clague 1978 NaCl 229,888 584,416 |disorientation animal acute cattle N experiment
558 Weeth and Haverland 1861 NaCl 4,720 12,000 {DMI, WI, diarrhea |30 days |subchronic |cattle Y
growth, WI, related
574 Weeth and Hunter 1971 NaCl 1617 4,110 effects 30days |subchronic |cattle Y
DMI, W, renal
550 Weeth and Lesperance 1965 NaCl 5,900 15,000 |function <24 hrs  |acute cattle N
WI, diuresis,
539 Weeth et al. 1968 (exp. 1) NaCl 2,557 6,500 related effects 30 days |subchronic |cattle Y
542 Wilson 1966 NaCl 19,668 50,000 39,336 100,000 {DMI 21days |subchronic [sheep Y
no control group; DM affected at 3
563 Wilson 1967 (exp. 1) NaCl 7,867 20,000 7,867 20,000 |DMI 3-5 days |subchronic |sheep N days but recovered by 5 days.
Notes;
DMI = dry matter intake
WI = water intake
If not otherwise reporied, assumed a 273 Ib cow feeding at a rate of 6.8 kg/day for cattle studies.
NOAEL and LOAEL concentrations represent reported daily exposure rates.
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Table 1. Sodium toxicity studies reviewed in the UW report.

uw C';:ZT::“" NOAELNa _ NOAEL | (.. . LOAELEquiv. A stugy  Duration Statistically
Report Reference Admin-  intake, ppm Equiv. NaCl intake, ppm NaCl intake, Endpoint Duration classifi- Receptor Notes
Ref. No. 3 ’ intake, ppm ! ppm cation N/LOAEL?
istered
DMI, WI, digestion
560 Amaral et al. 1985 NaCl 23,602 60,000 |patterns 28 days |subchronic |cattle Y
blindness, vet clinical report; uncontrolled
544 Baird 1969 unknown unknown unknown unknown unknown |convuistions <24 hrs  |acute dogs N experiment
acidosis, seizure,
hyperthermia, vet clinical report; uncontrolied
556 Barr et al. 2004 NaCl 3421 8,696 |related effects <1 day acute dogs N experiment
unknown
(assume
582 Berg and Bowland 1960 NaCl 2,026 5,150 jWi unknown |chronic) pigs N
569 Boyd et al. 1966 NaCl 3,035 7,714 {LC-50 100 days |chronic rats N
growth, feed eff.
Croom et al. 1983, Croom et al. (weight gain + 7% did not affect gains, only carcass
551/559 11985 (exp 1) NaCl 27,536 70,000 jcarcass weight) 126 days {chronic cattle Y weight.
vet clinical report; uncontrolled
554 Fountaine et al. 1975 NaCl 420,000 1,067,712 jdeath <1 day acute pigs N experiment
unknown
(assume vet clinical report; uncontrolled
573 Gudmundson and Meagher 1961 |junknown unknown unknown unknown unknown |convulsions, death |unknown |acute) pigs N experiment
growth, DMI,
564 Hamilton and Webster 1987 NaCl 19,668 50,000 |diarrhea lifetime  |chronic lambs Y
532 Harvey et al. 1986 (Trial 1) NaCl 18,445 46,891 growth, feed eff. |84 days  |chronic cattle Y roughage diet
532 Harvey et al. 1986 (Trial 1) NaCl 21,291 54,127 growth, feed eff. 84 days |chronic cattle Y corn silage diet
565 Heller 1932 NaCl 5,900 15,000 |behavior, WI 30 days |subchronic |pigs N
Specific threshold not reported by
557 Heller 1933 (exp. 1) NaCl 4,917 12,500 |growth, death 10 weeks |chronic rats N Raisbeck.
well water contam. With multiple
<24 hrs constituents, organo-S chief among
205 Hibbs and Thilsted 1983 unknown 4,370 11,109 [PEM, death per dose lacute cattle N them; vet clinical report, no controls.
vet clinical report; uncontrolied
555 Hughes and Sokolowski 1978 NaCl 39,336 100,000 |death <24 hrs |acute dogs N experiment
milk production, stat significance marginal
547 Jaster et al. 1978 NaCl 4,958 12,604 |WI, diarrhea 28 days |subchronic |cattle Y (0.05<p<0.08)
vet clinical report; uncontrolled
548 Khanna et al. 1997 NaCl unknown unknown unknown unknown |death <1 day acute dogs N experiment
vet clinical report; uncontrolled
572 Lames 1968 unknown unknown unknown unknown unknown |death unknownjacute pigs N experiment
571 Medway and Kare 1959 (exp 1) NaCl 52,868 134,400 |death <1 day acute pigs N
reproductive and
581 Meyer and Weir 1954 NaCl 35,796 91,000 wool production 253 days |chronic sheep Y
561 Nestor et al. 1988 (NaCl exp.) NaCl 53,498 136,000 |udder edema 52 days _ |chronic cattle Y
body condition, vet clinical report; uncontrolled
551 Ohman 1939 NaCl 6,726 17,099 |death <96 hrs lacute catfle N experiment
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Table 2. Sodium toxicity studies specific to livestock that are not referenced in the UW report.

Reference Chem.|c.a | Form Receptor Endpoints Study Duration Duration classifi-cation NOAEL NaCl  LOAEL NaCl
Administered (ppm) {ppm)
brackish water well, . milk production, . . -
Bahman et al. (1993) total TDS measured. dairy cows growth 196 days chronic 3574 not identified
Ballantyne (1957) NaCl growing & adult cattle mortality not reported subchronic 861 not identified
Ballantyne (1957) NaSO4 growing & adult cattle mortality not reported subchronic 1721 not identified
) well water (NaCl . . . .
Challis et al. (1987) measured) dairy cows milk production unknown subchronic 448 4387
Embry et al. (1959) NaCl growing cattle f°°d’“éféev;t;‘”take' 112 days chronic 7000 10000
Frens (1946) NaCl dairy cows milk production chronic 10000 not identified
milk production,
Heller (1933) NaCl dairy cows and steers  reproduction, weight 21 weeks chronic 17500 not identified
gain )
Lassiter and Cook (1963) NaHCO3 growing cattle (yearlings) foo%‘g:g;;):ﬂttjke' 21 days chronic 5000 not identified
Patterson et al. (2003) NaCl growing cattle food/vs{ater lnFake, 3 months chronic not identified  not identified
weight gain
water intake, weight . . -
Ramsey (1924) NaCl cattle gain, survival 3mo-2yrs chronic 17,190 not identified
CaCl, NaSo4, food/water intake
Ray (1989) NaHCO3, NaCl (all growing cattle - . 112 days chronic 1300 6000
efficiency of growth
added together).
1 . milk production, .
Solomon et al. (1995)"  natural water sources dairy cows water intake 4 months chronic 35 867
Spafford (1941) NaCl cattle Wa;irn;?\jz:‘e unknown subchronic 14250 18500
Weeth and Haverland . food/water intake, . y
(1961) (exp 1) NaCl growing cattle growth 30 days subchronic 100 10000
Weeth and Haverland ] food/water intake, -
(1961) (exp 2) NaCl growing cattle growth 30 days subchronic 15000 17500
. A i
Weeth et al. (1960) NaCl growing cattle food "éf;f;t;]”take' 30 days subchronic 10100 20100

Notes:

Sodium dose calcutated only from water intake; additional sulfate intake from food not factored in.

1 Cows were sodium deficient during study.
All references have statistically identified a NOAEL and/or a LOAEL.
NOAEL and L.OAEL concentrations represent reported daily exposure rates.
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Table 3. Fluoride literature data pertaining to growth, reproductive and other effects in livestock from
chronic exposure.

Reference Receptor NOAEL LOAEL Effect Noted
(mg/kg in diet) (mg/kg in diet)
Shupe et al. (1963a,b), Shupe et al. (1964) Dairy cows 27 49 Decreased milk production
Schmidt and Rand (1952) Cattle 1 mg per kg BW n/a
Suttie et al. (1972), Suttie et al. (1957a,b) Dairy cows 35
Suttie et al. (1961) Dairy cows 128 dental fluorosis
Shupe and Olson (1 969)2 Da}ry cows 30 n/a
Beef cows 40 n/a
Sheep 50 n/a
Horses 60 n/a
Phillips et al. (1960) Cattle 30 to 50 n/a various®
Harris et al. (1963) Lambs 200
Suttie et al. (1985) Deer 25
Notes:

BW = body weight.

nfa = not applicable.

ND = not determinable

'Schmidt and Rand (1952) provided a review of studies and recommended a “safe” forage concentration for cattle.

“Shupe and Olson (1969) recommended ranges of fluorine tolerances in domestic animals for breeding/lactating animals.

3 The Phillips et al. (1960) citation is a literature review. Safe daily intake level for fluorine from a soluble source was cited between 30 and 50
ppm. Phillips et al. (1960) also reported that other animal species were able to tolerate much higher levels of fluorine in the diet.
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Table 4. Suifate toxicity studies reviewed in the UW report.

uw R . NOAEL S04 LOAEL. S04 Duration Statistically
Chemical Form | S intake, . L equiv. Study ier .
Report Reference Administered | total (%) Endpoint equiv, intake, intake, total | Duration classifi- Receptor Id'd Notes
Ref. No. total (ppm) (pp’m) cation N/LOAEL?
growth, Cuand Zn
606 Smart et al. 1986 S 0.21/0.4 |uptake 6,285 11,913 |2 years _|chronic cattle and calves |Y
Non-peer reviewed data (abstract only); trend analysis conducted only; no
640 Wagner et al. 1997 S 0.14 growth, DML, WI not identified) not identified 184 days  |chronic steers N NOAEL, LOAEL id'd.
629 Ward and Patterson 2004 {SO4 0.13 PEM 3,780 184 days  ichronic steers Y
617 Weeth and Caps 1972 S04 0.28 DM! 8,314 |30 days {subchronic |heifers Y
574 Weeth and Hunter 1871 Na2S04 0.33 growth, DMI, Wi 9,862 |30 days [subchronic |cattle Y LOAEL concentration id'd in study as 3493ppm sulfate
635 Wobeser and Runge 1979 |organosulfate 0.56 PEM 16,814 |unknown |unknown ideer Y
blood thiamine levels
636 Wobeser et al. 1983 not reported unknown |due to PEM unknown|unknown |acute deer N vet clinical report, uncontrolled experiment
616 Zinn et al. 1997 NH4504 0.25 growth, feed eff. not identified| not identified|76 days |chronic heifers N Trend analysis conducted only; no NOAEL, LOAEL id'd.
Notes:
DM! = dry matter intake
Wi = water intake
If not otherwise reported, assumed a 273 Ib cow feeding at a rate of 6.8 kg/day for cattle studies.
NOAEL and LOAEL concentrations represent reported daily exposure rates.
Sodium dose calculated only from water intake; additional sodium intake from food not factored in.
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Table 4. Sulfate toxicity studies reviewed in the UW report.

uw _ _ NOAEL s04 | -OAEL SO4 Duration Statistically
Chemical Form | S intake, . L equiv. Study e .
Report Reference Administered | total (%) Endpoint equiv. intake, intake, total | Duration classifi- Receptor ld'd Notes
Ref. No. total (ppm) (pp;n) cation N/LOAEL?
Not a clean study- study objective included N and S effects together, specifially
594 Albert et al. 1956 elemental S 0.4/0.55 |growth 11,985 16,479 |56 days |chronic lambs N measuring effects of urea N supplements.
Not a clean study- study objective included N and S effects together, specifially
594 Albert et al. 1956 methionine 0.05 growth 1,498 {56 days ichronic lambs N measuring effects of urea N supplements.
Not a clean study- study objective included N and S effects together, specifially
measuring effects of urea N supplements; *authors claim that 2.42 should not be
594 Albert et al. 1956 Na2S04 0.40 growth 11,903 16,366* |56 days [chronic lambs N a LOAEL, should resultin max gains.
631 Beke and Hironaka 1991 S04 0.47 PEM 13,935 |< 96 hrs |acute cattle N vet clinical report; uncontrolled experiment
591 Bouchard and Conrad 1974 |unknown 0.35 DMI 10,487 Junknown |acute dairy cow Y
625 Bulgin et al. 1996 elemental S unknown |PEM, death unknown|< 1 day |acute sheep N vet clinical report; uncontrolled experiment
585 Digesti and Weeth (1976) |Na2S04 0.26 growth, DMI, WI 7,691 90 days |chronic growing cattle Y
602 Gooneratne et al. 1989 S 0.04 Cu and B1 intake 1,328 {3 weeks |subchronic [calf Y
627 Hamlen et al. 1993 Na2S04 0.16 PEM 4,869 {3 days acute cattle and calves [N vet clinical report; uncontrolled experiment
630 Haries 1987 S04 0.17 PEM 5,203 |<96 hrs |acute steers N vet clinical report; uncontrolled experiment
619 Harper et al. 1997 S04 0.03 DMI 1,000 |unknown |chronic cattle Y
619 Harper et al. 1997 S04 0.07 DMl 2,000 |unknown |chronic cattle Y
634 Haydock 2003 S04 0.77 PEM 23,175 |unknown |acute cattle N vet clinical report; uncontrolled experiment
Non-peer reviewed data (abstract only) **no stats for weight gain, only feed eff.
620 Johnson et al. 1968 Na2S04 0.50 growth, DM|, feed eff. 15,014 | 67 days |chronic lambs YIN** and DML
621 Khan et al. 1987 CaS04 0.75 growth 22,471 85 days |chronic beef calves Y
Loneragan et al. 1997 blood thiamine,
597/Not R¢/Loneragan et al. 2005 S04 0.24 ruminal gas cap H2S 7,154 {113 days |chronic yearling steer Y 1 case of PEM noted but incidence frequency close to norm at .11% vs .07%
614 Loneragan et al. 2001 S04 0.20 DMI 6,013 {112 days |chronic cattle Y
blood thiamine levels
633 McAllister et al. 1997 S04 0.67 due to PEM 20,074 |3 weeks {subchronic beef cow N vet clinical report; uncontrolled experiment
632 Niles et al. 2002 S04 0.18 PEM 5,540 |<96 hrs |acute beef calves N vet clinical report; uncontrolled experiment
632 Niles et al. 2002 S04 0.23 PEM 7,010 |<86 hrs  |acute beef calves N vet clinical report; uncontrolled experiment
PEM, Max tolerable
589 NRC 2005 S 0.50 dose to prevent 14,981 chronic  |chronic cattle N Recommended max for range cattle
PEM, Max tolerable
589 NRC 2005 S 0.30 dose to prevent 8,989 chronic _ jchronic cattle N Recommended max for feediotted cattle
639 Olkowski et al. 1991 S04 0.03 blood thiamine levels 1,000 ivaries unknown (beef cattle Y not a controlled study; metadata analysis.
618 Patterson et al. 2002 S04 0.29 growth, DMI, WI 8,780 |84 days [chronic steers Y PEM noted
626 Patterson et al. 2003 S04 0.32 PEM, death 9,658 |3 months {chronic growing steers 1Y
Not a clean study- study objective included N and S effects together, specifially
624 Pendlum et al. 1976 elemental S 0.30 growth, DM|, feed eff. 8,989 140 days |[chronic steers N measuring effects of non-natural protein N supplements.
623 Qietal 1993 CaS04 0.28 growth, DMI 8,389 8 weeks |[chronic goats N Interaction between N (added at 2.28%) and S.
gypsum, KSO4 or
628 Raisbeck 1982 MgS04 0.67 PEM 20,000 |varies acute cattle Y vet clinical report; uncontrolled experiment
Not a clean study- cattle implanted with DES. Purpose of study was to gauge
622 Rumsey 1978 (Trial 1) sublimed S 0.56 growth, DMI 16,779 28 weeks {chronic steers Y implant performance on varying levels of 8, not a tox study on S.
Not a clean study- cattle implanted with DES. Purpose of study was to gauge
622 Rumsey 1978 (Trial 1) sublimed S 1.12 growth, DMI 33,557 {10 weeks |chronic steers N implant performance on varying levels of S, not a tox study on S.
Non-peer reviewed data (abstract only); ingredient type and source was different
615 Sadler et al. 1983 (Trial 1) |MgKS04 0.24 growth, PEM 7,200 |14 days |subchronic |steers not stated than trial 1, producing the effects. Differences not elaborated on.
615 Sadler et al. 1983 (Trial 2) |MgKS04 0.24 growth, PEM 7,200 (growth)! 7,200 (PEM)|56 days {chronic steers not stated Non-peer reviewed data (abstractonly)
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Table 5. Produced water quality in some Wyoming area basins.

|-Groundwater dataset--| ] Surface water dataset |
Platte River Basin, at
Powder River Basin, Bighorn Basin, at and below discharge Powder River Basin, at Powder River
Data groundwater data discharge area Basin, outfall data
% samples > 2 fluoride 1% 3%
% > samples 1000 sodium 1% 0%
% samples > 1000 sulfate 2% <1%
% samples > 500 TDS n/a S100%.
Average of fluoride 1.0 1
Average of sodium 312 442
Average of sulfate 61 8
Average of TDS n/a 1545
Max of fluoride 41 4
Max of sodium 1470 910
Max of sulfate 3870 1790
Max of TDS n/a 4980
Min of fluoride 0.1 0
Min of sodium 11 137
Min of sulfate 1 0
Min of TDS n/a 674
# Samples - Fluoride 11332 260
# Samples - Sodium 21705 2106
# Samples -Sulfate 2284 627
# Samples - TDS n/a 87
Notes:

All results in mg/L

n/a = not applicable. Data not available for this constituent.

Data sources: CBMA; Cottonwood, Salt and Poison Spider UAAs; WY NPDES data for select areas in
Powder River and Bighorn basins; additional monitoring data courtesy of Marathon oil, Fidelity.

Data collected "at discharge area" in the Powder River basin reflects a mixture of natural background
and produced water. Water was collected in vicinity of discharges.

Yellow-highlighted boxes are > 10%

Orange-highlighted boxes are > or = 25%
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Table 6. Natural background water quality at some areas in Wyoming.

R —————— Groundwater dataset. | Surface water dataset
State-wide USGS Powder River Basin Powder River Basin
groundwater (mostly  background groundwater background groundwater Bighorn Basin, Platte River Basin, Powder River Basin,
Data background) stock use non-stock Background Background Background
% samples > 2 fluoride 16% 5% 4% s 8% e e i 1 00%
% > samples 1000 sodium 7% 1% 1%
% samples > 1000 sulfate 15% : 24% 100%
% samples > 500 TDS nfa n/a 100%
Average of fluoride 2.3 0.8 2.9
Average of sodium 627 239
Average of sulfate 554 691 1708
Average of TDS n/a n/a 3157
Max of fluoride 130 § 9.3 X 3.88
Max of sodium 75700 1880 2510 692
Max of sulfate 68000 7250 18300 1180 1748
Max of TDS n/a nfa n/a 2310 3430
Min of fluoride [0} 0.1 0.1 0.38 2.3
Min of sodium 0.3 2 2 51
Min of sulfate 0 1 1 109 1633
Min of TDS n/a n/a n/a 260 2990
# Samples - Fluoride 3526 2422 1115 4 3
# Samples - Sodium 3547 2816 1285 4 0
# Samples -Sulfate 3993 2026 814 4 3
# Samples - TDS n/a n/a n/a 4 3

Notes:
All results in mg/L

n/a = not applicable. Data not available for this constituent.

Data sources: CBMA; Cottonwood, Salt and Poison Spider UAAs; WY NPDES data for select areas in
Powder River and Bighorn basins; additional monitoring data courtesy of Marathon oil, Fidelity.

Data collected "at discharge area" in the Powder River basin reflects a mixture of natural background and
produced water. Water was collected in vicinity of discharges.

Yellow-highlighted boxes are > 10%
-Orange-highlighted boxés are > or = 25%

WiAHunter,Penny\Report\Tables - Risk Mgmt UW review Final.xls
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Table 7. Sulfate literature used for the metadata analysis.

Water
% S in S04 Weight loss (%
Dry intake = ADG) compared Significantly different
Reference Matter {mg/L) to control ADG (kg/day) than control?
Digesti & Weeth 1976 0.2 1250 3.7% 0.8|N
Digesti & Weeth 1976 0.2 2500 3.7% 0.8|N
Embry et al. 1959 0.2 4733 0.1% 1.14{N
Embry et al. 1959 0.2 4775 1.7% 1.04|N
Embry et al. 1959 0.2 6762 10.7% 1.24]Y
Embry et al. 1959 0.2 6817 7.3% 0.82|N
Embry et al. 1959 0.2 10000 27.8% -0.18]Y
Johnson & Patterson 2004 yr 1 0.1 3947 1.7% 0.75]N
Johnson & Patterson 2004 yr 2 0.1 4654 5.2% 0.81|N
Lonergan et al. 2001 0.16 291 0.6% 2.13|N/A
Lonergan et al. 2001 0.16 583 0.0% 2.16{N/A
Lonergan et al. 2001 0.16 1219 0.8% 2.12|N/A
Lonergan et al. 2001 0.16 2360 2.1% 2.06|N/A
Patterson et al. 2002 0.19 3087 4.1% 0.46|Y
Patterson et al. 2002 0.19 3947 3.8% 0.461Y
Patterson et al. 2003 0.17 1725 1.9% 0.75]N/A
Patterson et al. 2003 0.17 2919 4.0% 0.67{N/A
Patterson et al. 2003 0.17 4654 14.1% 0.28{N/A
Patterson et al. 2004 0.1 2608 -3.6% 1.08|N
Patterson et al. 2004 0.1 2608 3.9% -0.19|N
Wagner et al. 1997 0.14 150 1.9% 2.11|N/A
Wagner et al. 1997 0.14 500 0.5% 2.14|N/A
Wagner et al. 1997 0.14 1000 2.3% 2.1IN/A
Wagner et al. 1997 0.14 2000 51%| 2.04|N/A
Ward & Patterson 2004 0.17 3786 5.9% 0.491Y
Weeth and Caps 1972 0.18 2814 4.6% 0.33]Y
Weeth and Hunter 1971 0.25 5000 12.4% -0.5|N

Notes:
N/A - not applicable. No statistical analysis was performed that identified a NOAEL or LOAEL.
All study durations were 30 days or longer. Receptor was cattle in all cases.
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Table 8. USDA livestock production data for Wyoming, 1990-1999.

Inventory - Annual
cattle/calves all Production rainfall  Number of Production per Production per
Year (1,000 head) (1,000 Ibs) 1/ (in) Farms Head (lbs) Farm (ibs)

1990 1220 468,490 12.75 5900 384.0 79.4
1991 1190 548,200 14.80 5400 460.7 101.5
1992 1290 552,870 12.59 5800 428.6 95.3
1993 1350 618,186 13.67 6000 457.9 103.0
1994 1480 557,334 15.66 5900 376.6 94.5
1995 1470 590,465 18.27 5700 401.7 103.6
1996 1490 631,483 14.22 5700 423.8 110.8
1997 1580 580,909 10.22 5700 367.7 101.9
1998 1660 604,007 12.09 6400 363.9 94.4
1999 1560 613,065 16.27 6300 393.0 97.3

Std. Deviation 35.4 8.3

Average 406 98.2

Variability (%) 8.7% 8.5%

Notes:

1/ Adjustments made for changes in inventory and for inshipments.

Annual rainfall periods are between Sept-Dec of the previous year and Jan-August of the current year.
Avg size of farm has not changed between 1993-1999

Inventory and production data calculated January of each year.
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Figure 2. Example of the Risk Management
Evaluation Process Applied 1o the Agricultural Use
Ruling Proposal

* Anecdotal Information
*Report
*Public input

* Evaluate anecdotal info
* Toxicological literature collection
* ldentfify:
- background water quality (surface / stock wells)
- water source availability
- forage type & quadlity
- production per species
- impact on production from breed & genetics
- impacts on production from climate, drought, predation
- supplemental feed type & amount
» Collect data on actual impacts due to each constituent
* Public input

*» Rigorous protocol followed

« Consideration of background

» Determine appropriate toxicological endpoints (define “measurable
decrease")

* Determine statistical relevance of toxicity data

* Calculate probability of risk

» Public input

* |dentify risk management alternatives
* Evaluate alternatives considering balancing criteria W.S. §35-11-302(a)(vi):
- character & degree of injury to or interference with the heatlth & well
being of people, livestock, wildlife, plants
- social & economic value of oil & gas production
- priority of location in the area involved
- technical practicability of reducing or eliminating produced water
discharges
- economic reasonableness of reducing or eliminating produced water
discharges
- effect upon the environment of reducing or eliminating produced water
discharges
* Evaluate a no action alternative
* Public input

* Describe selected alternative
» Explain
- Scientific & technical basis
- Evaluation of balancing criteria

Date: 9/12/2007

C:\Flow Diagram figures_porirait.p




b
o
o 25% A
=
C
O
O
O 20% A
O
o
O
Q. 15% A
&
o n
@ _ B
8 10% 4 USDA cattle variability: 8.5% =
- (1990 - 1999)
(= < >
O N
= 5 — .
= 5% H B Noft significantly different than control
W
S u i &
g—_ . B B B Significantly different than control
- +
g 0% A .lh | No statistical analysis performed
i
8 [] Background water quality in WY
- N
-5% T . T T T T T T T T i !
0 1,000 2,000 3,000 4,000 5.000 6,000 7,000 8,000 9,000 10,000

Sulfate in water (mg/L)

Figure 3. Metadata showing relationship between sulfate in
water to loss of cattle production in test groups

compared to controls. Date: 9/12/20C




P

Identify Potential Collect Data Evaluate Select Alternative
Problem Alternatives

> Anecdotal Info * Evaluate anecdotal info * Rigorous protocol * Evaluate alternatives considering * Describe selected

"= Spill Report or Phase 1 * |dentify background air, follow 1 balancing criteria W.S. §35-11-1601: alternative

* Public input or Public water, soil quality * Consideration of - long term effectiveness * Explain

Participation Plan » Collect site air, water, soil background, site - reduction in risk of harm from source - Scienfific &
data specific factors (toxicity, mobility & volume) technical basis
* Public input * Public input - short term effectiveness - Evaluation of
- impacts caused by the alternative balancing criteria
- practical capability of treatment
technology

- expected land use (risk of exposure)
- consistency or predictability of
alternative
- cost of remedy
* No action alternative
* Public input

Risk Management Process




@ Alterndtive:

Evaluate
Alternatives:

« Evaluate anecdotal info
» Toxicological literature collection » Consideration of

* Anecdotal Info

*Report

* Public input background

- Identify quaiity of
natural water:
a) for potential

agricultural use

* |denfify:
- background water quality
(surface / stock wells)
- water source availability
- forage type & quality
- production per species b) for non-agricultural
-adult weight use
- offspring birth/wean weight « Determine appropriate
- pregnancy rate toxicologi~al en~noints
- impact on production from - Define ' measuiuble
breed & genetics decrease”
-impacts on production from - Define "potential for
climate, drought, predation agricultural use”
- supplemental feed type & - Define "measurable
amount decrease" in livestock
» Collect data on actual impacts production
due to each consfituent » Determine statistical
« Public input relevance of toxicity data
* Calculate probability of
risk
» Public input

Example 2: Agricultural Use Livestock Standards Decision Process

* Rigorous protocol followed

Select Standard

Feasibility Study

* Prepare report to

* |dentify risk management

alternatives WWAB
* Evaluate alternatives considering * Describe selected
balancing criteria W.S, §35-11- alternative
302(a)(vi): * Explain
- character & degree of injury -Scientific &

technical basis
-Evaluation of
balancing criteria

to or interference with the
health & well being of people,
livestock, wildlife, plants
- social & economic value of
oil & gas production
-priority of location in the area
involved
- technical practicability of
reducing or eliminating
produced water discharges
- economic reasonableness of
reducing or eliminating
produced water discharges
- effect upon the environment
of reducing or eliminating
produced water discharges
» Evaluate a no action alternative
* Public input
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right now. And part of that is due, I think, to the
escalated cost of diesel fuel. One operator told me this
morning that his diesel fuel bill went from 20,000 to
76,000 or 77,000 this year, from $1 to $3.48 or
something. And that operation is for sale. That's on
one side of us. And another operation to the west of us
is also for sale.

So I guess what I'm saying is, it doesn't take
much to upset the precarious balance for a lot of people
in this business. And you need to take that into
consideration.

MR. SUGANO: Thank you, Mr. Flitner.

Questions? Joe?

MR. OLSON: ©No, I'm fine. Thanks, Glenn.
MR. SUGANO: Looked like you were just
getting ready.

Thank you, sir.

Dave Applegate?

MR. APPLEGATE: Hello. My name is Dave
Applegate, and I live in Casper, Wyoming at 1360 Bretton
Drive. I work for Anadarko Petroleum Corporation in
their environmental and regulatory group. And I'm
testifying today on behalf of the Petroleum Association
of Wyoming, of which Anadarko is a member.

Anadarko has a keen interest in the proposed



.
,

P

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

168

agriculture use rule, as we have both conventional and
coal bed methane projects that could be affected by new
rules that are being developed and that may be developed
in the future for produced water discharges.

I should point out the PAW comes here today,
and rather than having all of the operators testify,
we've kind of organized our presentation. There's four
of us. So I'm going to kind of frame up our presentation
in terms of some of the thoughts that we have on the
livestock watering standards, and then Penny Hunter will
follow us on thoughts on risk assessment. Marvin
Blakesley with Marathon will talk a little bit, and then
Margo Sabec will talk, as well. I have probably about a
ten-minute presentation here.

I hope to frame up for you today why the
members of PAW believe that more needs to be done before
new rules requiring more stringent water quality
discharge standards for produced water are adopted.

To that end, we have put together several
poster boards that represents what we believe is the
typical process for making risk management decisions. I
would like to walk through several of these diagrams with
you in a general sense. The testimony today from several
industry members will connect back in many cases to this

risk management process.
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So I have an example of that up here. And I've
handed it out to the audience, as well.

The risk management process is generally the
same, whether it is for cleaning up hazardous waste
sites, implementing safety standards for motor wvehicles
or children's toys or setting new water quality
standards. The process includes, as a first step, the
identification of a potential problem.

I'll use as an example today a project for
which I have some detailed experience, the old Amoco
Refinery cleanup project in Casper. I worked on that
project for about seven years, the last three as the
engineering manager responsible for implementing the
selected risk management altermnatives. I might note that
it was a project that generated nearly the same level of
emotional investment and controversy that we see with the
ag use rule -- or the proposed ag use rule.

So I'm going to walk through this example in a
different context and relate that back to the water
quality standards.

For that old refinery, the presence of off-site
groundwater contamination, tar-like sludges on off-site
properties and oil seeps in the North Platte River were
strong indicators that a potential problem involving an

environmental risk existed.
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So that's the first box in our double chart.

Something indicates to us there's a problem.
Once a potential problem is identified, data is

3
The refinery example is

2
4 most often collected to better understand the nature and
extent of the problem.
illustrative of a risk management problem that involved a
soil, air

5
Groundwater,

6
large degree of data collection.
and surface water samples were selected for a long list

7

8
of chemical constituents resulting in literally tens of

9
thousands of pieces of data.
That would be under the second box here.

10
Keeping with the refinery cleanup example, we

11
12
now go to Box 3 in our risk management process and
The Environmental

13
conduct a detailed risk assessment.

14
Protection Agency has strict protocols on how this type

15
of risk assessment is performed for hazardous waste
it includes conceptual models

16

17 sites. Suffice it to say,

18 describing the various risks associated with the soil and

groundwater contamination identified by the collected
the

19
a review of background chemical concentrations,

data,

20
toxicology of chemicals that have been identified to be

present and the duration of potential exposures.

21
22
23 One note on background, which has been brought
24 up a couple times today and which I think is just really
critical to this discussion, there are natural levels of

25
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arsenic in the soil around Casper that exceed the target
cleanup levels that EPA would often establish for a
hazardous waste site. Radon and arsenic from soil,
benzene from forest fires, they are natural carcinogens
in the environment. The natural environment is not
risk-free. If the risks identified in Step 3 are
determined to exceed a certain threshold -- I might add
that in the world of hazardous waste, where I spent much
of my career, the threshold is guite low -- then the next
step 1s to evaluate alternatives for managing the risk.

This takes us to the fourth box in our process,
where different alternatives for managing the risk are
developed and evaluated against a set of balancing
criteria. The balancing criteria are imposed by
statutory language. And in Wyoming, cleanup
alternatives, including the no-action alternative, are
compared against each other in terms of their
implementability, risk reduction and cost, to name just a
few of the balancing criteria.

Finally, we get to the last box in the risk
management process, which is selection of an alternative.
In deciding what to do at the old refinery, WDEQ used a
rigorous, detailed and thoroughly documented analysis of
the alternatives and public input as a process for

negotiated cleanup agreement.
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I might note this advisory board saw the fruitg
of this systematic approach to risk management at their
last meeting, which was held at the Wyoming 0il and Gas
Conservation Commission now located on the old refinery
property. Perhaps it is also worth noting that the
residual risk at the former refinery site is not zero.
The selected alternative did not eliminate all risk, at
least not in the short term. For example, groundwater
contamination remains at the old refinery and will for a
very long time.

I have obviously spent some time in going
through a rather detailed example of the risk management
process with the purpose of illustrating that a similar
process is at least very consistent with the statute
outlining the establishment of new water quality
standards in the state of Wyoming.

To this end, I would like us to look at another
chart that illustrates these same process steps in the
establishment of new agricultural use standards for
produced water discharges in Wyoming. PAW believes that
these steps should be completed in a systematic way in
the development of the proposed ag use rule and hope to
demonstrate this point in our testimony.

So those of you that have it on paper, you can

just -- one of the things I'll point out here is, you'll



r—

PN

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

173

see on this chart that we haven't colored in all of the
bubbles, because we believe we're in the midst of this
procegs and not yet to a point where recommendations are
ready to be made in terms of rigk.

I should say at this point that the fact that
we're recommending some additional detailed steps is not
meant to distract from the work that has been completed
to date by WDEQ and Dr. Raisbeck. 1In fact, effort has
been directed to some extent to nearly all aspects of the
risk management process. But we believe more needs to be
done. And I would like to provide just a few examples
that will be described in more detail by others who will
testify after me.

Let's start with what might be missing from the
data collection aspect of the process as it pertains to
the proposed ag use rule.

By the way, when I wrote thisg, I hadn't seen
some of the background data that WDEQ was going to
present today. So some of these questions they've
already started to answer.

What are background surface water and
groundwater conditiong in the geographic areas where
these new rules will most likely apply?

We saw some presentation on surface waters. We

didn't see any presentation today on groundwater, for
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example, of what might be typical stock water from
groundwater sources.

And I say that here. What is the guality of
water, for example, from groundwater wells permitted for
stock use, and how does that data compare to potential
new livestock standards for produced water discharges?
What harm is being incurred at this time by produced
water with the existing water quality rules?

For example, anecdotal evidence is sometimes
presented at these hearings, suggesting agricultural harm
from produced water. Have we systematically investigated
and categorized the nature and extent of this harm such
that the benefits of the new rules can in some sense be
quantified?

Again, I'm reminded of anecdotal evidence
presented by very reliable sources during the cleanup of
the old refinery, indicating that chlorinated solvents
had been used and spilled at the old refinery during its
operational life. Several soil borings samples were
collected in locations that were suspected to have been
impacted by this family of chemicals. The actual soil
and groundwater data did not indicate that impacts from
these solvents remained at the property.

One can speculate that the spilled amounts were

not large enough to be detected or that the solvents had
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either evaporated or migrated away. In any case, WDEQ
concluded there was no significant risk associated with
this particular anecdotal testimony.

In a similar manner, the anecdotal evidence
that may be out there suggesting produced water has
adversely affected -- or "caused" really may be a more
appropriate statutory term -- a measurable decrease in
livestock production should be thoroughly investigated
and documented by WDEQ.

Moving to the third bubble, assess risk. WDEQ
commissioned a study to understand the toxicology of
water guality parameters as it relates to livestock.
That is the particular focus of today's meeting. Risk
assessment as a specialized science, however, is more
than a review of literature, as Dr. Raisbeck mentioned in
his own testimony, regardless of how comprehensive that
review may be.

Questions that arise, has WDEQ defined what a
measurable decrease in crop or livestock production
means? What does the term "production" mean in the
context of this proposed rule? If it is weight gain in
livestock, then what are the baseline conditions to which
the metric of measurable decrease is compared? Is the
comparison to baseline feedlot conditions, or is it to

range conditions as they might exist in the absence of
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produced water or stock well water, or is it to some
other baseline condition?

What are the statistical parameters surrounding
the current risk under baseline conditions and under the
proposed -- what could be a proposed set of new
standards? In other words, will the benefits of the
proposed rule be measurable? Are the benefits of the new
rule statistically significant?

These risk assessment questions are quite
technical in nature, and Penny Hunter will be testifying
today to further clarify our input on the potential
livestock standards as presented in Dr. Raisbeck's draft
report.

Finally, moving to the fourth bubble, evaluate
alternatives. Under the heading of "evaluate
alternates," we believe Wyoming Statute 35-11-302
reguires a systematic and transparent evaluation of new
water quality standards using a set of balancing
criteria. We are not suggesting that WDEQ necessarily
produce the quantity of work that was associated with the
risk management process at the old refinery.

I brought some notebooks today to illustrate
the comprehensive nature of that risk management process.
That's what I hauled up here. There were ten three-inch

binders. Again, we're talking about one project, 300
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acres in the middle of Casper. Ten binders had the data.
This was the risk assessment which was performed
following a literature review. Here is the corrective
measures study which is the evaluation of alternatives.
I'm quite familiar with that document because I was the
lead author on it.

And then finally, after that balancing of
alternatives, there was an established set of standards
for that particular property. So what we're suggesting
is some level of documentation, some level of evaluation
that tied together these balancing criteria be conducted
as the fourth step in this box.

While the Casper refinery project involved
different circumstances than we are talking about today,
the process of data collection, risk assessment and the
identification and evaluation of alternates is similar
when setting water quality standards that apply statewide
and affect two major industries of a state, that being
agriculture and oil and gas.

Hence, PAW is suggesting that a document be
developed that provides a degree of transparency on how
the competing interests that will be visible today are
balanced. Those competing -- or those balancing criteria
listed on the chart, I'll go through a couple of them.

What are the social and economic values of the
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produced water discharges as currently allowed under
existing water quality standards? We certainly heard
some input on that just now from Mr. Flitner. What is
the benefit to the environment, animals and plants of
reducing pollution from current levels to the proposed
levels?

I think this next guestion is critical. Are
these benefits statistically significant and measurable?
Is the reduction in discharge standards technically
achievable? Do we anticipate that less water will be
discharged if the new standards are imposed? If yes, how
much less water, and do we have any sense where the
geographic location of reduced discharges may be?

Well, due to the work that WDEQ has already
started, we might have an indication of where those
locations might be.

What of legal challenges -- what of legal
questions and challenges? Currently WDEQ indicates the
application of these new standards only for discharges
permitted after 1997. That's the current date exemption
in the ag use rule as it's currently written.

This provision will necessarily be challenged.
Is this provision for historic discharges technically
defendable? How was this date determined? If surface

discharges need to meet these more stringent livestock
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standards, then what about future challenges to stock
well water quality?

I have obviously raised a number of difficult
questions. Other representatives of PAW will now testify
to further clarify our input on the risk management
process and provide our input as it relates to answering
some of the gquestions that I have raised.

Thank you for your time today.

MR. SUGANO: Thank you, David.

Any questions?
(No response.)

MR. SUGANO: Do we want Penny Hunter next?

MS. HUNTER: My presentation today is on
risk management considerations for Wyoming livestock
water quality criteria. The agenda today is to discuss
the proposed ruling which aims to update the water
quality criteria for livestock protection. And the EQC
indicated in their last triennial review that they'll be
reviewing the UW report by Raisbeck, et al., before the
final ruling.

Our question is, how will the EQC integrate the
report into the ruling? And this goes back to the risk
ménagement process.

I'm going to be focussing my presentation today

on review of three constituents, fluoride, sulfate and



P

£

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

178

standards, then what about future challenges to stock
well water quality?

I have obviously raised a number of difficult
questions. Other representatives of PAW will now testify
to further clarify our input on the risk management
process and provide our input as it relates to answering
some of the questions that I have raised.

Thank you for your time today.

MR. SUGANO: Thank you, David.

Any questions?
(No response.)

MR. SUGANO: Do we want Penny Hunter next?

MS. HUNTER: My presentation today is on
risk management considerations for Wyoming livestock
water quality criteria. The agenda today is to discuss
the proposed ruling which aims to update the water
guality criteria for livestock protection. And the EQC
indicated in their last triennial review that they'll be
reviewing the UW report by Raisbeck, et al., before the
final ruling.

Our question is, how will the EQC integrate the
report into the ruling? And this goes back to the risk
management process.

I'm going to be focussing my presentation today

on review of three constituents, fluoride, sulfate and
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sodium, because these constituents have existing water
quality criteria or they're related to sustained water
quality criteria.

Just to reiterate some of what Dave already
talked about, risk management is the process of
determining which action to take when a risk assessment
indicates that the probability of harm exists. Risk
managers consider factors outside just what a risk
assessment would predict. For instance, the Wyoming
statute asks that we consider effects on people, animals
and economic and social aspects, practicability and
environmental effects.

The UW report by Raisbeck, et al., partially
fulfills the risk management process, but a number of
important data gaps remain. Perhaps the most important
is to understand, what are we trying to protect? And the
draft agriculture use protection ruling proposal states
that it wants to prevent a measurable decrease in
livestock reduction. And it explains further that the
concept behind the statement is to ensure that water
quality is not acutely toxic to livestock or does not
contain pollutants and concentrations that would affect
growth or reproduction.

So I think this pretty much defines what we are

trying to protect in general terms. Overall, it's a
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measurable decrease. But more specifically, it's
protecting growth, reproduction and acute effects. And I
would offer that these are the gist of what the EQC goals
are.

But in order to interpret the UW report, some
more concise definitions of what these values mean, I
think, are needed, keeping in mind, first of all, that
livestock is a commodity, and therefore, effects should
have livestock industry values in mind.

A measurable decrease can be defined as a
statistically significant effect. In fact, statistical
analysis provides an objective means to determine the
relationship between two variables, like sodium exposure
in water and the effects on milk production. In effect,
statistical relevance 1s the essence of a measurable
effect.

The second basic concept is to determine
relevant toxicological end points; or in other words,
relevant goals to protect. We've already identified
growth as a relevant goal to protect. But what are we
really talking about? And I would offer that we really
mean we want to protect weight gain in cattle or the
prevention of weight loss. And to do that, we need to
rely on studies that have measured growth directly.

Some of the toxicology literature has measured
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intake rates, like water or food intake rates. But these
are not adequate measures in and of themselves to measure
growth because, first of all, a number of studies have
shown that intake rates will not predict growth.

Now, there is individual wvariation that occurs
in intake groups, regardless of what the constituent
intake is. And, in fact, a lot of the literature
quoted -~ or referenced in the UW report, as well as our
additional literature search, shows that, in many cases,
intake rates would vary significantly, but growth was not
affected. And even in some cases, intake rates didn't
vary, but growth was affected. And so we need to go back
to studies that have measured weight gain or weight loss
directly.

Same with reproduction. We are trying to
measure relevant indices, which I think include things
like milk production and calving rates. Indirect
measures are not clear. Dr. Raisbeck indicated that he
was looking at copper deficiency, and that was a measure
of -- that could indicate infertility. Copper deficiency
alone is not enough. We need to understand what that
ramification means for reproductive effects.

And finally, acute effects, in a toxicological
sense, it generally means a short-term effect, so less

than 96 hours or less than four days. And the types of
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effects we're talking about here are those that affect
marketability, so things like disease, blindness, death
and body condition. Again, we need to go towards effects
that have some value for the livestock owners.

Dr. Raisbeck, again, indicated that diarrhea was an
important effect. Livestock get the runs for many
reasons. And it doesn't all result in death. And so
when we're talking about effects, we need to focus on
those effects that have clear and meaningful end points.

So with those two concepts together, the
toxicological relevance and the statistical relevance, we
reviewed the UW report, went through all of the
information and the references provided, and we actually
re-created the database that the UW report, I think, was
using. What we did was go back through with the
references and identify what the end points were that
they were measuring, what the thresholds of the effects
were, what the statistical analysis was. And in some
cases, we did additional literature review because there
were some gaps that were remaining.

And our overall findings for the three
constituents that we're focussing on here are that, first
of all, the UW report recommendations don't contradict
current limits for sulfate or fluoride or sodium-

dominated TDS. First of all, for sulfate, the current
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limit is 3,000 milligrams per liter. The literature in
the UW report, as well as our additional literature
search, shows that 3,000 milligrams per liter will meet
the EQC goals of protection of growth, reproduction and
acute effects. The references in the UW report show
growth effects starting at over 8,000 PPM, and PEM
effects, which is the disease, over 5,500 PPM.

Same with fluoride. The current limit is four
milligrams per liter. And, in fact, those will meet the
EQC goals of protection of growth, reproduction and acute
effects. There were actually no references in the UW
report addressing growth or reproductive effects. But
our additional literature search shows that these kinds
of effects begin to occur above 30 PPM fluoride.
Actually, 35 PPM fluoride.

And TDS, which is the measure of cations and
anions, can sometimes be dominated by one or two
constituents. In fact, we did a little bit of a water
quality analysis on the TDS and determined that, in some
cases, when we're talking about TDS in the water of
Wyoming, it's often dominated by a sodium fluoride
signature. So if TDS was a sodium chloride dominant
signature, then we can discuss the sodium recommendations
in the context of TDS limits.

And the references in the UW report, as well as
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our additional literature, show that the sodium criteria
of 2,000 PPM or the equivalent criteria of 5,000 PPM
sodium chloride will meet those EQC goals of growth,
reproduction and acute effects. The references in the UW
report show that reproductive effects begin to occur
above 5,000 PPM or 12,000 PPM sodium fluoride equivalent.
And, in fact, there weren't any statistically significant
effects on growth below 21,000 PPM sodium.

We did some additional references which show
growth and reproductive effects lower than what was shown
in the UW report. But those additional references also
support a 5,000 milligram per liter sodium chloride
limit. What if TDS is dominated by other constituents,
excluding sulfate? Because we've already addressed all
these separately. The EPA and NRC reviews of available
literature indicate that no effects will occur to
livestock below 6,000 milligrams per liter.

The UW report had a note in the recommendations
that a TDS limit of 500 should be safe. But this is very
conservative, considering the EPA and NRC has recommended
that below 6,000 milligrams per liter for other
constituents will be safe.

But we're really talking about lab data here.
And the issue has come up a couple times in previous

presentations about what really happens in the real
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per liter. The data he was looking at were things like
body condition, mortality, weaning rates. And a number
of other ranchers and some organizations have also
recorded no effects from produced water with these types
of sulfate, sodium and fluoride concentrations.

So why is there such a difference in numbers
between what the UW report recommendations are and what
we're saying here in this presentation? It really comes
down to the fact that the toxicological end points or the
values worth protecting are different. The UW report
recommends sulfate criteria that's more in line with
protection of feed and water intake rates. But as I've
indicated previously, this is not necessarily related to
growth.

Similarly, the UW report recommendations for
fluoride will protect against fluorosis, which is a
dental effect. 1In effect, this is tooth mottling. And
this does not necessarily lead to other effects. In
fact, the NRC conducted a similar literature review and
found that, indeed, two milligrams per liter will protect
against dental effects. But they say, quote, at least a
severalfold increase from this criteria seems required to
produce other injurious effects other than these dental
effects that they were talking about.

Phillips, et al., did a review of fluoride
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effects and livestock and also indicated there was no
instance where tooth mottling decreased the economic
value of livestock.

Another difference why the UW recommendations
are different from what we're saying here is that
statistical criteria differ, especially for sodium. A
lot of the criteria seem to be based on nonstatistically
significant effects. But this really is all a balancing
act. The question is, can we live with tooth mottling?
Do we really care about statistics, or are ranchers going
to care about any variation in cattle weight gains? And
so, really, the probability of risk must be put into
context of relevancy to the Wyoming citizens and their
livestock industries. So this is going back again to the
risk management process.

We considered the data presented in the UW
report and our own literature searxrch in terms of three
types of balancing criteria, which includes
practicability, incremental risk and a natural livestock
industry variation. So some of this data has been shown
before, so I'll try to go briefly through it.

The first issue is practicability. This is
showing some data that we collected from produced water.
The source of data differs a little bit from what

Jennifer was presenting, but the results were very
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similar, that in the Powder River -- in the Powder River
Basin here, the groundwater data set, which is indicative
of what produced water outfalls will look like, 2 percent
or less will not meet the criteria for either sulfate,
sodium or fluoride. And we collected other surface water
data sets for the Big Horn Basin and the Platte River
Basin. And we show that 50 percent or more are not going
to meet the proposed criteria in the UW report.

And interestingly, this last column here is
Powder River Basin surface water data set. It was water
collected just downstream of the discharge area. So it
includes natural background, plus the produced water
outfall. 2And in this case, much of the surface water is
not going to meet the proposed criteria in the UW report.

And it's a questionable practicability for
industry to try to meet these standards when natural
background water gquality already does not meet these
standards. So, again, our data sets differ a little bit
from what Jeremy was presenting. We collected most of
our data from monitoring wells. Some of the data is
private. Some of it was USGS, probably a subset of what
Jeremy was considering. We also collected the data
presented in the UAAs and other WYPDES permits.

And so what we can start to see here is, we

have background groundwater across the state. The USGS
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data indicates that about 15 percent on average won't
meet the sulfate criteria. But in the Powder River Basin
specifically, water already used for stock water and
other purposes is not going to meet that sulfate standard
by at least 24 percent or more. And in the Big Horn and
Platte River basins, we have much less data, but it
suggests that we could have the same issue, where natural
background quality is not going to meet these proposed
criteria.

And this last column here is surface water in
the Powder River Basin. And, again, the natural
background surface water quality does not meet the
proposed recommendations.

Producers have already indicated that it
wouldn't be practicable for them to meet very stringent
standards and that, in these cases, reinjection is the
likely alternative. We have heard before that the
effects of limiting produced water surface discharge
include some major impacts on the livestock industry,
including loss of cattle herds, up to 50 percent in some
cases. And loss of cattle can have impacts on the state
in terms of decreased economic output and lost jobs and
labor income.

There's additional costs to ranchers who

develop alternate water sources when produced water



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

191

sources aren't available. And those costs trickle down
to the livestock themselves, who must go farther for the
water sources that are available. There's also lost
revenue from tourism and hunting and access in some cases
to federal funding, such as at Loch Katrine, which we see
as produced water.

The data that we've collected so far suggests
that the UW recommendations are not practicable for
multiple industries, the producers as well as the
livestock industry. And that can have ramifications for
the state. 2And at a minimum, a review of all the water
quality data is needed to evaluate the ramifications on
the UW recommendations.

The second balancing criteria is a concept of,
what does this toxicology literature mean in the real
world? And we thought we had enough data on sulfate
effects on growth, because it's been studied the most
extensively, to look at what that would mean in terms of
in the context of natural industry variability.

What we did was conduct a joint literature
metadata analysis. We used the data presented in the UW
report, as well as additional data from the literature we
uncovered. So just looking at growth effects from the
sulfate, over 40 studies were considered. But we

narrowed it down to studies with similar parameters,
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baseline parameters, so we could compare apples to
apples. We looked at long-term exposures. We limited it
to the sulfate exposure. We looked at just sulfate
exposure in water. And we assumed a baseline -- we chose
studies with a dry matter sulfate intake that was similar
to what was expected in Wyoming, so that .2 percent
sulfur. And the receptor we're considering here is
cattle.

Our question is, what is the effect on cattle
production from sulfate exposure up to current limits, up
to this 3,000 milligrams per liter? And this graph shows
all the data that met the criteria. On the X axis here,
is sulfate in water. This was the sulfate dose given to
the cattle. And on the Y axis is cattle production loss
compared to the control populations in the same studies.
And it's expressed as a percent.

And I've also distinguished those studies that
measured a statistically significant difference, which
you'll see doesn't begin until about 3,000 milligrams per
liter, from earlier studies which either did not do any
statistical analysis or do not show any statistical
difference.

And so what we can start to see from this range
here, from zero up to 3,000, and even beyond, that the

effects on cattle production vary by, plus or minus,
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5 percent. In some cases, the addition of sulfate
resulted in greater production than the controls. So
this is why the result was plus or minus. So there is my
result there.

And what we did was compare the metadata
analysis to a USDA cattle data set. So we took about ten
years of production data in Wyoming. We limited that
data collection to the time period 1990 through 1999,
because it represented a stable participation in market
period. And what we found is that the production in this
case varied by a minimum of 8.5 percent. So going back
to the graph, our literature effects, even from the
statistically significant, vary maybe by 5 percent. But
this is less than natural industry variability in
Wyoming. That is about 8.5 percent.

So our conclusion here is that potential growth
effects from sulfate, by at least 3,000 milligrams per
liter, are within that natural variability of the
livestock industry.

The third concept is incremental risk. And
this goes back to the Wyoming balancing criteria that
states the character and degree of injury, with the
health and well-being of people and animals, need to be
considered. So the degree of injury can be interpreted a

number of ways. And one interpretation of that is this
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concept of incremental risk. And changing the criteria
to the levels recommended in the UW report is not going
to result in any incremental risk reduction to livestock,
because the current limits do not result in growth,
reproduction or acute effects. Are we talking here about
zero risk or even negative risk, considering that
background water quality would not meet the UW
recommendations in many cases?

Just to wrap this up, our conclusions overall
from the review show that the UW report recommendations
do not contradict current livestock criteria for sulfate,
fluoride and TDS. And adopting the UW report
recommendations for these constituents is not practicable
for industries, will not result in reduction of risk and
may result in greater cost to livestock owners, possibly
the State and definitely other industries, compared to
potential benefits.

Thank you.

MR. SUGANO: Thank you, Penny.
Any questions?
(No response.)
MR. SUGANO: I think this would be a good
time for us to take a break. I hope it doesn't break the
rhythm of what PAW is trying to do. But I think there

are a lot of people in town right now, and we need to
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Devon Energy Production Company, L.P.
20 N. Broadway, Suite 1500
Oklahoma City, OK 73102

June 15, 2007

Wyoming Department of Environmental Quality
Water and Waste Advisory Board

Herschler Building - 4W

122 West 25th Street

Cheyenne, Wyoming 82002

RE: Comments, Water Quality Rules, Chapter 1, Appendix H, Agricultural Use Protection

We at Devon Energy Production Company, L.P. (Devon) appreciate the opportunity to comment on the
the Department of Environmental Quality’s latest draft of Chapter 1, Appendix H, Agricultural Use
Protection. Devon produces oil and natural gas throughout the state of Wyoming, including coal bed
natural gas (CBNG) in the Powder River Basin. We hold a number of WYPDES permits for the surface
discharge of water produced in association with our production and we will be directly affected by the
proposed rule, if implemented.

Devon hereby incorporates the comments it has previously submitted to the Advisory Board and to the
Environmental Quality Council (EQC) regarding the various drafts of the Agricultural Use Protection
standard, as they were published in policy and rule forms. In addition, we ask the Department of
Environmental Quality (DEQ) to consider the following comments.

ENVIRONMENTAL QUALITY COUNCIL’S REMAND

The current draft proposed by DEQ does not meet the parameters of the remand ordered by the EQC at
its February 16, 2007 meeting. At that time, the EQC found that the format and language of Appendix
H was not appropriate for a rule, that it would not clarify the way in which DEQ administers Chapter 1,
Section 20. (See Excerpts from Transcript of February 16, 2007, EQC Meeting, attached as Appendix
A). The EQC directed DEQ to remove the livestock and wildlife watering issues from the policy, and
start from scratch, writing a rule limited to the protection of irrigation and agricultural lands, and
obtaining this Board’s input. At a minimum, the EQC instructed, the rule should clarify historical
definitions, clarify irrigation, and clarify the default effluent limits for irrigation. Furthermore, the EQC
requested that DEQ provide more supporting evidence for the scientific basis of the default effluent
limits. (See, App. A, p. 15, 1. 7-11). In summary, Council Member Boal, who made the motion to
remand, stated, “So we ought to be able to come back with a tight, focused regulation and one that is
supported by good science.”

DEQ has not followed the EQC’s order. Instead, DEQ started with the policy that was presented to the
EQC in February, and made minor modifications. It has not clarified any previous provisions; in fact,
the modifications only introduce more uncertainty and confusion as to how the rule would be applied.
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DEQ has not provided any scientific evidence to support the default effluent limits for irrigation, and
failed to remove the water quality standards for livestock and wildlife.

DEQ has further failed to provide any scientific basis or any other justification for applying different
irrigation protection standards to discharges based on whether they began after January 1, 1997. It is
well known that, in Wyoming’s semi-arid climate, many and varied uses develop quickly around new
water sources. By establishing a date more than ten (10) years in the past, DEQ fails to protect the
livestock watering, irrigation, and other agricultural uses that have developed in areas where water
discharges commenced during the past ten (10) years. This is an obvious attempt to regulate CBNG
produced water discharges in the Powder River Basin differently from other discharges. However, this
rule would apply statewide and DEQ has provided no justification for such an arbitrary and capricious
standard exclusion of the agricultural uses that have developed around produced water.

NATURALLY IRRIGATED L ANDS

We disagree with the provisions in the proposed rule that include “naturally irrigated lands” as protected
agricultural uses. The restrictions on water discharges contemplated for the protection of such lands
necessarily involve the regulation of the quantity of water discharged, regardless of quality. In addition,
such restrictions fail to account for the state’s easement in all watercourses, thereby limiting the ability
of downstream landowners to utilize the water for its highest preferred use under Wyoming law:
drinking water for both man and beast. See, WYO. STAT. § 41-3-102(b)(i).

The state has a watercourse easement across private and governmental lands in the state for the purpose
of flowing and managing the waters of the state. The state’s right of way for its water to flow through
watercourses is essential to our water law system of prior appropriation. The scope of the watercourse
easement includes waters augmenting natural flow, whether it comes from oil and gas development or
otherwise. The easement extends to all seasons and it is only because the state has the easement that
water users can count on water flowing down the watercourse. The PeeGee Ranch v. Devon Energy
Production Co., L.P., 6® Judicial District, Civil Case No. 26607, 4/13/07.

Because the surface estate is burdened by the state’s easement to flow waters of the state, a landowner
does not have exclusive possession of the land or rights to its physical condition. Therefore, the
landowner has no claim for trespass, interference, or damages associated with the flow of the state’s
waters. The land is also burdened by an easement held by downstream water users. A wvalid
appropriation of water from a natural stream constitutes an easement in the stream; therefore, when a
person acquires the right to a certain amount of water in a stream, he also acquired the right to have that
water flow in the natural stream and over the lands of others to the point of diversion. 7he PeeGee
Ranch v. Devon Energy Production Co., L.P., 6™ Judicial District, Civil Case No. 26607, 4/13/07.

To say that an ephemeral stream or a stream having stretches without a defined channel, bed and banks
is not a natural watercourse would call into question the administration and enforcement of water rights
throughout the entire state, and would be directly contrary to the Constitution, statutes, and established



L,

June 15, 2007

Devon Energy Production Company, L.P.
Re: Draft Agricultural Use Policy

Page 3 of 8

case law precedent. Further, it would invalidate all adjudicated water rights and deny downstream users
the right to call flows through upstream lands to their points of diversion. The PeeGee Ranch v. Devon
Energy Production Co., L.P., 6™ Judicial District, Civil Case No. 26607, 4/13/07.

Water that is subject to appropriation is water of the state. The State Engineer has designated the
production of water for purposes of producing coalbed natural gas a beneficial use of groundwater, for
which a permit to appropriate groundwater is required and a water right is appropriated. When produced
water is legally discharged into the watercourse, it is the property of the state, not the discharger, and is
subject to the state’s watercourse easement to flow such water through and across downstream lands.
The PeeGee Ranch v. Devon Energy Production Co., L.P., 6™ Judicial District, Civil Case No. 26607,
4/13/07.

Wyoming law defines the preferred uses of water, and establishes an order of preference for them. The
highest preferred use of water in the state is “water for drinking purposes for both man and beast”.
Water rights that are not preferred may be condemned to supply water for preferred uses. WYO. STAT. §
41-3-102(b)(1). The surface discharge of groundwater that meets water quality standards for livestock
and wildlife is a preferred use of the water. Therefore, neither DEQ nor a landowner have the right to
prevent the flow of drinking water for livestock and wildlife in the state’s easement through and across
downstream lands, nor does a landowner have a claim for trespass, interference, or damages—including
a potential decrease in crop production—associated with the flow of such water.

Section (a) of DEQ’s proposed rule defines “irrigation” as “a substantial acreage of naturally sub-
irrigated pasture within a stream floodplain.” The stream floodplain is within the state’s watercourse

.easement and is used for the flow of the waters of the state. Therefore, any rights of a landowner to

produce crops in the floodplain are subordinate to the state’s right to flow water through and across the
land. DEQ defines “naturally irrigated lands” as those “along stream channels”. Again, these lands are
within, and burdened by, the state’s watercourse easement. The landowner does not have exclusive
possession of the land or its physical condition. Were that not the case, landowners whose land and
improvements are damaged by floods would have valid claims against the state for compensation.

Water rights to underground water are administered through permits on wells withdrawing the water for
beneficial purposes. The law protects rights to the volume of groundwater withdrawn by a well only if
the well was adequately developed. WYO. STAT. § 41-3-911(a). To acquire a water right to spring
water, a landowner must apply for a groundwater permit. WYO. STAT. § 41-3-902. The use of
groundwater in sub-irrigation is opportunistic, is not recognized as a beneficial use of water, and no
water rights are granted for such a use. Even if the state did grant water rights for the passive use of
groundwater in sub-irrigation, it would not be a preferred use of water and, as such, may be condemned
and changed to a preferred use. WYO. STAT. § 41-3-906.

DEQ must recognize the state’s watercourse easement and that the highest preferred use of the state’s
water is drinking water for livestock and wildlife. Where produced water meets quality standards for
livestock and wildlife use, DEQ must allow it to flow through and across the lands within the state’s
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watercourse easement to supply drinking water for livestock and wildlife. The naturally irrigated lands
DEQ seeks to protect are within and burdened by the watercourse easement. The use and management
of the watercourse easement lies within the jurisdiction of the State Engineer, and the law expressly
prohibits DEQ from taking any action which would limit or interfere with the jurisdiction, duties, and
authority of the State Engineer and Board of Control. WYO. STAT. § 35-11-1104(a)(ii1). Therefore, the
provisions in Appendix H related to naturally sub-irrigated pasture and naturally irrigated lands exceed
DEQ’s authority, frustrate the highest preferred use of water in the state, and should be deleted.

Recognizing the highest preferred use of water is drinking water for livestock and wildlife and the
state’s watercourse easement for the flow of such water, the State Engineer recently proposed new
legislation for consideration by the CBM Water Task Force. The State Engineer’s draft bill limits the
discharge of produced water from coalbed natural gas operations to the downstream carrying capacity of
the channel and provides that, where the carrying capacity of the channel is diminished, the State
Engineer may order the channel capacity to be restored. While we believe the State Engineer already
has the authority to require the channel capacity to be restored, this legislation would lay to rest any
doubt that the state has an easement where the carrying capacity of the channel is diminished for any
reason. The provisions in Appendix H related to naturally sub-irrigated pasture and naturally irrigated
lands conflict with the State Engineer’s authority and proposed legislation, and should be deleted.

RULEMAKING STANDARDS

The Advisory Board should not vote on or recommend the proposed rule because neither DEQ nor the
Advisory Board has conducted the balancing review required by the Environmental Quality Act (EQA).
Recognizing that environmental rules, standards, and permit systems can significantly and adversely
impact other interests in the state, the Wyoming Legislature expressly required consideration of the
reasonableness and all of the intended—as well as unintended—consequences. The law requires a
“reasonableness” test, or a balancing of interests and values, and the Legislature prescribed some of the
facts and circumstances that must be evaluated and considered. Clearly, the Legislature intended the
reasonableness test to apply in a situation such as this, where a statewide rule is being considered that
has the potential of significantly and adversely affecting many other interests in the state.

DEQ has not identified, evaluated, or presented evidence of any facts or circumstances that bear upon
the reasonableness of the proposed rule. The first balancing criterion DEQ and the Advisory Board
must evaluate and consider is “... the character and degree of injury to or interference with the health and
well being of the people, animals, wildlife, aquatic life and plant life affected[.]” WYO. STAT. ANN. §35-
11-302(a)(vi)(A) (Lexis 2005). While the Advisory Board previously heard some testimony and will
take comments from people who might be positively or negatively affected by the proposed rule,
nothing has been done to compile this information to adequately evaluate, analyze, or quantify the true
character and degree of alleged injuries. DEQ has not adequately considered the impacts to wildlife and
its habitat, nor has it considered, quantified, or otherwise evaluated the environmental /oss that would
result from implementation of the proposed rule. Clearly, prohibiting the flow of water that is suitable
for wildlife in ephemeral drainages will result in an injury to wildlife health. Similarly, DEQ has not
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quantified or otherwise evaluated the degree of injury to or interference with the wellbeing of livestock
that depend upon the flow of produced water in ephemeral streams for survival. Also, the flow and use
of produced water in ephemeral drainages is critical to the economic viability of many ranching
operations across the state, and DEQ must quantify and evaluate the character and degree of injury to or
interference with the wellbeing of those people. The testimony received in previous hearings from
ranchers confirms that they highly value the flow of water for livestock and wildlife through their
properties, and that the benefits from such flows far outweigh any potential negative impacts.

According to the Wyoming Department of Agriculture, many landowners want to use produced water
and have acquired water rights in it. By July 2006, landowners in the Powder River Basin had acquired
13,741 stock water permits, 3,491 stock reservoir permits, and 61 irrigation permits to use CBNG water.
See, Presentation to CBM Task Force, Grant Stumbough, Dept. Agriculture, July 2006 at
http://cbm.moose.wy.gov/Information Presented to the Task Force.htm. Landowners benefit from
the installation of water pipelines, stock tanks, and reservoirs that improve the distribution of livestock
over range lands and increase stock productivity. Produced water improves the health of livestock as
well as wildlife, and improves habitat by increasing forage production, reducing overgrazing, and
enhancing riparian areas and wetlands. If this analysis were performed, DEQ would find that the surface
discharge of oil and gas produced water results in a net environmental benefit.

Other potential injuries and adverse consequences that must be identified, evaluated, and considered
include:

o Injury to and interference with landowners’ existing water rights in wells, reservoirs, and stock
tanks; landowners’ need for the flow of produced water in the channel for stock and wildlife; the
needs of downstream landowners to use the flow of produced water for stock water and
irrigation; and the state’s right to flow waters of the state down its watercourse easements.

o Injury to mineral owners resulting from increased oil and gas production costs that reduce
royalties and may render leases uneconomic. This includes the state of Wyoming, which
receives mineral royalties from state and federal mineral lands.

e Injury to oil and gas operators resulting from increased production costs and the loss of capital
investments.

The second balancing criterion requires the evaluation and consideration of “the social and economic
value of the source of pollution”, which includes social values associated with jobs, agriculture, and
wildlife, and economic values of state and private royalties, state and local taxes, salaries, and increases
in agriculture production. WYO. STAT. ANN. §35-11-302(a)(vi)(B) (Lexis 2005). In the recent EQC
rulemaking, a report was provided that describes some of these factors, including the impact on
agricultural producers if produced water could no longer be discharged to the surface from oil and gas
operations and, thus, cease to be, or never becomes, available for agricultural use. See Water Quality
Effects and Beneficial Uses of Wyoming Coal Bed Natural Gas Produced Water Surface Discharges, by
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Geomega Inc., (Submitted to EQC January 17, 2007). Additionally, mineral taxes and royalty payments
provide unique socioeconomic benefits to the state which will not be realized if development of oil and
gas is curtailed by the implementation of Appendix H. Mineral taxes and royalties allow Wyoming to
rank first in the nation in federal revenues, first in non-property tax revenues, second in general revenue
and interest income, fourth in tax revenues, and fourth in sales tax revenues. Were it not for the taxes
paid on minerals, Wyoming would rank 48™ in property tax revenues; instead, it ranks tenth. Wyoming
Taxpayers Association, How Wyoming Compares, 2006 ed., FY2004,

Oil and gas production provides tremendous benefits to counties. For example, in 2006 coalbed natural
gas producers paid 62% of the property taxes in Johnson and Sheridan Counties, while agriculture
accounted for only 3% of the taxable valuation in Johnson County, and 1% in Sheridan County. The
taxable value of minerals increased by 1559% in Sheridan County since 1999, and by 1329% in Johnson
County since 1998. Also, oil and gas producers paid an average of nearly half (48.26 %) of the property
taxes paid in 2005 in the counties where CBNG is produced. Kerns, Coalbed Natural Gas, presentation
to EQC, January 18, 2006. The proposed rule has the potential to adversely affect oil and gas operations
throughout the state, and DEQ should consider and evaluate the beneficial socioeconomic impacts of the
oil and gas industry as a whole. Oil and gas production provides tremendous social and economic value
to the state, as well as to counties and local production areas:

e In 2005, Wyoming ranked third in the nation in natural gas production (2 trillion cubic feet) and
seventh in crude oil production (51.6 million barrels). Campbell County led the state in crude oil
production, followed by Park County. Campbell County was the second highest in natural gas
production. Petroleum Association of Wyoming, Oil & Gas Facts, 2006 ed.

e There are 523 companies engaged in the production of crude oil and natural gas in the state, and
48 companies operating petroleum pipelines. In 2005, there were 45 operating gas plants and
four crude oil refineries. Oil and gas companies in the state directly employ approximately
20,000 people with an annual payroll of over $950 million. Petroleum Association of Wyoming,
Oil & Gas Facts, 2006 ed.

e In 2005, the total taxes and royalties paid by oil and gas producers in the state was $1.693
billion, which constitutes a direct payment of nearly $3,257 for each person living in Wyoming,
Oil and gas producers pay royalties and lease bonuses to the state and federal government, and
the state receives half of the royalties paid to the federal government. In 2005, oil and gas
producers paid $422 million in federal royalties and $101 million in state royaities. In 2004, the
state received approximately $554 million in federal mineral royalties and lease bonus payments.
Petroleum Association of Wyoming, Oil & Gas Facts, 2006 ed.

e In 2004, oil and gas companies paid over $540 million in property tax revenues to the state, of
which nearly $434 million was paid on natural gas. Oil and gas producers paid over 52% of the
total property taxes paid in the state (more than 79% of the property taxes paid on all minerals).
Minerals are the only class of property in the state that is taxed at 100% of their value, as well as
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the only class that is required to pay two direct taxes (property and severance). In contrast, only
4% of the state’s revenue was paid by other property taxpayers, including agriculture and
residential and commercial property owners. Also, oil and gas producers paid $497 million in
severance taxes, of which $408 million was paid on natural gas. And, in addition to property and
severance taxes, oil and gas companies paid $129 million in sales and use taxes, and $5 million
under the conservation mill levy, in 2005. Petroleum Association of Wyoming, Oil & Gas
Facts, 2006 ed.

e In the counties where conventional oil and gas operators produce water that is discharged under
WYPDES permits, oil and gas producers paid an average of 58 4% of the property taxes paid in
2005 (Petroleum Association of Wyoming, Oil & Gas Facts, 2006 ed.):

o BigHom 46.73%
o Fremont 79.82%
o Hot Springs 78.23%
o Natrona 48.10%
o Park 57.20%
o)

Washakie 40.56%

The third balancing criterion requires DEQ to evaluate and consider “the priority of location of the area
involved[.]” WYO. STAT. ANN. §35-11-302(a)(vi){C) (Lexis 2005). The proposed rule will affect the
discharge of produced water in all areas of the state, including existing and future discharges of water
produced in association with oil and gas operations statewide, including the Big Horn Basin. The
Advisory Board should not recommend a rule for the entire state based on the complaints from a few
landowners in the Powder River Basin.

The fourth balancing criterion requires DEQ to evaluate and consider “the technical practicability and
economic reasonableness of reducing or eliminating the source of pollution].]” WYO. STAT. ANN. §35-
11-302(a)(vi}(D) (Lexis 2005). DEQ has not submitted relevant or reliable scientific evidence to
demonstrate that the proposed rule is necessary, let alone technically practical or economically
reasonable. The natural water quality in most ephemeral drainages does not meet the default effluent
limits proposed by DEQ, particularly in gaining stretches where water from the shallow water table
pools and stagnates, and in low-flow runoff events. Also, DEQ should consider comments and data it
has received regarding the technical impracticability of alternative means of water disposal, including
the geological impracticability of reinjection in most areas of the Powder River Basin, the prohibitive
costs of water treatment, and the additional environmental costs of alternative measures. See, e.g.,
Comments submitted by Merit Energy Company (February 14, 2006), Presentation by Williams
Production RMT Company (February 16, 2006), Presentation by Anadarko Petroleum Company
(February 16, 2006).

The fifth balancing criterion requires DEQ to evaluate and consider “the effect upon the environment.”
WYO. STAT. ANN. §35-11-302(a)(vi)E) (Lexis 2005). Appendix H will have a negative effect upon the
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environment because it will limit the amount of water that would otherwise be available to livestock and
wildlife and other agricultural uses. DEQ has received numerous comments explaining that the surface
discharge of water produced in association with oil and gas operations results in a net environmental
gain and provides a vital resource to wildlife, livestock, and other agricultural uses. See, e.g., Comments
submitted by Hot Springs County Commissioners (February 14, 2006), Benefits to Wildlife from the
Application of Water Produced by Coal Bed Natural Gas Development, by Larry Hayden-Wing, Ph.D.,
submitted by Yates Petroleum (February 13, 2006), Presentation by Larry Hayden-Wing, Ph.D. and
Benjamin Parkhurst, Ph.D. (February 16, 2006), Presentation by Bjorn Bjorkman (February 16, 2006).
The discharge of produced water suitable for wildlife sustains populations and enhances habitat,
including endangered and threatened species, big game, birds, rodents, etc. In high plains, semi-arid
desert areas where surface water sources and supplies are very scarce, produced water is extremely
beneficial to the environment, sustains livestock, and reduces overgrazing of riparian areas and
rangeland. Reducing the availability of produced water will harm wildlife and livestock, and promote
overgrazing. The potential harm from prohibiting the flow of produced water down ephemeral
drainages is exacerbated by a prolonged drought. DEQ and the Advisory Board must consider and
quantify these facts before moving forward with a statewide rule that would deprive the environment of
these benefits. Therefore, the Advisory Board should not recommend the rule until all of the balancing
criteria have been fully identified, evaluated and made available for public comment.

CONCLUSION

Again, thank you for the opportunity to submit our comments. We request that the Board carefully
consider all comments and advise DEQ to issue another draft of the rule, in compliance with the EQC’s
order, for public review and comment. If you have any questions regarding our comments, please feel
free to contact me.

Sincerely,
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Randall W. Maxe%r 1Y
Regulatory Advisor
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CHAPTER 1, SURFACE WATER STANDARDS FOR RULEMAKING

TRANSCRIPT OF MEETING PROCEEDINGS

PURSUANT TO NOTICE duly given to all parties in
interest, this matter came on for meeting on the 16th day
of February, 2007, at the hour of 10:03 a.m., at the
Bighorn Meeting Room, Holiday Inn, 204 West Fox Farm Road,
Cheyenne, Wyoming, before the Wyoming Environmental
Quality Council, Chairman Mark Gordon presiding, with
Mr. John Morris, Ms. Wendy Hutchinson, Mr. Jon Brady,

Mr. Richard Moore, Ms. Sara Flitner and Mr. Dennis Boal,
Council Members.

Ms. Terri Lorenzon, Executive Director to the
Council and Bridget Hill, Assistant Attorney General, also
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1 PROCEEDINGS 1 seconded. To put the proposed rule Chapter 1 -- I'm
2 (Meeting proceedings commenced 2 working off the December 2005 draft; is that the correct
3 10:03 a.m., February 16, 2007.) 3 one?
4 CHAIRMAN GORDON: Itis along process and | 4 MS. HUTCHINSON: Yes.
5 Tunderstand it's a complicated one. I want to thank 5 CHAIRMAN GORDON: All in favor?
6 everybody again. 6 MR. MOORE: Wait a minute. :
7 I'm going to call our meeting to order. We're 7 MS. HUTCHINSON: Open it for discussion.
8 running about an hour late. It's 10:00 by my watch. I'm 8 CHAIRMAN GORDON: [ just wanted to make
9 pgoing to suggest that we move the election of officers S sure we were putting it on the table.
10 further down so that we can get straight to -- straight to 10 MR. MOORE: You have a motion on the table, :
11 the business at hand. 11 which is to consider it a rule, not a policy, as I
12 Does that sit with the Council? 12 understood it.
13 MS. HUTCHINSON: Yes. 13 MS. HUTCHINSON: Yes.
14 MR. BRADY: Yes. 14 MR. MOORE: T think first we need to decide
15 CHAIRMAN GORDON: Okay. Sothenextitemm { 15 whether we're going to decide today or not.
16 of business would be the decision on Chapter 2, Appendix H.| 16 CHAIRMAN GORDON: Right. That's the
17 MR. MOORE: Mr. Chairman, I think we need 17 discussion item, the motion was to put these --
18 to decide how we're going to proceed on Chapter 1 first. 18 MR. MOORE: The motion --
19 MR. BRADY: Okay. 19 CHAIRMAN GORDON: The motion Mr. Morris |
20 MR. MOORE: Whether we're to try to make a 20 made moved to package rules, and seconded by Jon. Now wel:
21 decision today or make a decision at a future meeting is 21 have discussion about the rule versus policy. .
22 the first question, so I ask the pleasure of Council on 22 MS. HUTCHINSON: John's motion was
23 that question. 23 essentially to keep Appendix H.
24 CHAIRMAN GORDON: Is that the pleasure of | 24 MR. MOORE: I think we're talking about two j
25 the Council? 25 different motions. :
Page 3 Page 5%
1 MS. HUTCHINSON: I think this would be a 1 MS. HUTCHINSON: I don't think we are. ;
2 good idea to determine which way we're going to go right 2 MR. MOORE: I think John's motion was to :
3 now. 3 make Appendix H a rule, not a policy. And I think Mark was
4 CHMRMANGOMX%IOMthwmdwmm 4 understanding it was a motion to consider it as a -- i
5 consensus to do that, so we will do that. 5 consider whether or not we act on the rule package today in
6 I will open the floor to the Council to make 6 its entirety.
7 comments. 7 MS. HUTCHINSON: No, I don't think so.
8 MS. HUTCHINSON: I think our first decision 8 think John is starting the discussion on is it a rule or
9 Iwould recommend we discuss the rule versus policy issue,] 9 policy. ‘
10 because I think if we choose to move forward as a rule, 10 MS. FLITNER: How about John tells us --
11 thenI am not prepared to make a decision today. 11 CHAIRMAN GORDON: Yeah, would you clarify F
12 MR. MORRIS: Mr. Chairman, I'd like to make |12 your motion? I took it to mean you were moving the whole !
13 amotion. 13 package as is.
14 MS. HUTCHINSON: Hang on a minute, I'm 14 MR. MORRIS: That we devote this is -- or
15 talking. 15 have a discussion whether this will be a rule or a policy.
16 And otherwise if we're going to move forwardasa |16 MS. FLITNER: Asis?
17 policy, then I think I'm prepared to make a decision on 17 MS. HUTCHINSON: Asitis. ’
18 remaining part of the Chapter today. 18 CHAIRMAN GORDON: The whole package as it |
19 Go ahead, John. Your turn. 19 isas--
20 MR. MORRIS: I'd like to make a motion that 20 MS. HUTCHINSON: No, Appendix H --
21 we make this a rule instead of a policy, then we can open |21 THE REPORTER: You're going to have to go
22 it up for discussion. 22 one at a time, please. ’.
23 CHAIRMAN GORDON: Okay. 23 CHAIRMAN GORDON: What John has proposed,|:
24 MR. BRADY: I'll second it. 24 if I'm understanding correctly, is that he would like to
25 CHAIRMAN GORDON: It's been moved and |25 move Appendix H --
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1 MR. MORRIS: H. 1 like to speak. Should we let him?
2 CHAIRMAN GORDON: -- as a rule. 2 MR. CORRA: Mr. Chairman, may -- | know
3 It's been seconded by Jon Brady. I'm going to 3 you'e in deliberation. May I offer a suggestion?
4 ask if that is correct. 4 MR. GIRARDIN: You need to get closer to ;
5 MR. MORRIS: That is correct. 5 the mike.
6 MR. MOORE: Thank you. 6 CHAIRMAN GORDON: Yes, John, go ahead. |
7 CHAIRMAN GORDON: So just for clarification| 7 MR. CORRA: It may or may not be helpful,
8 purposes, we could vote down Chapter 1 and have arule of | 8 and by no means attempt to interfere with the motion or ;
9 Appendix H; is that -- S anything else of that sort. It has been presented to you
10 MS. HUTCHINSON: No. All John is saying 10 as arule, the whole thing, Chapter 1, in its entirety.
11 let's have the discussion we want Appendix H to be the rule|{ 11 You may -- and follow your own instincts -- you may want |
12 orpolicy. And then if that -- he's saying make it a rule. 12 to entertain a motion to pass the entire rule and
13 Ifthat fails, then we need another motion to discuss the 13 discussion -- amend that motion to decide whether ornot |
14 rest of Chapter 1. 14 you want to include the Appendix H as a rule or a policy.  |:
15 CHAIRMAN GORDON: Okay. Isthatclearto {15 CHAIRMAN GORDON: That was where I was |/
16 everyone? 16 trying to go, John, and [ appreciate that.
17 Okay. Thank you. 17 MR. CORRA: Ithought that might be it, but ;
18 MR. MORRIS: Is there an opinion from the 18 TIjustwanted to offer that as an alternative, but thank
19 Attorney General's Office? 19 you for your allowing me to do that. .
20 MS. HUTCHINSON: Yes, that would be great. |20 CHAIRMAN GORDON: That's not what we have
21 Bridget, go ahead. 21 before us.
22 MS. HILL: An opinion as to what? John 22 Mr. Moore.
23 just likes to give me a hard time. I don't have an opinion 23 MR. MOORE: Let me follow up on Mr. Corra's
24  atthis time. 24 comment. And that's exactly where I was trying to get to
25 MS. FLITNER: I think that what we need to 25 when I was questioning what Mr. Morris' motion is.
Page 7 Page 9
1 decide is whether or not we want the policy specific to the | 1 And it seems to me what we need to do is put the
2 last conversation to be a rule or not. We further need to 2 entire rule package on the table with a motion to approve
3 decide if we go forward with rulemaking instead of the less| 3 or disapprove. We can then consider, for example, as the |/
4 formal policy, how we treat the concerns about public 4 First Amendment to that motion, whether or not Appendix H
5 notice, you know, we thought we were responding to a 5 should be considered as a rule or a policy. Ifthe i
6 policy, we don't -- you know, we've heard comments on 6 Appendix H is determined that we're going to have to
7 specific considerations, if this became a rule, not a 7 receive that as a policy, rather than a rule, then we could
8 policy. 8 go ahead with discussion of other components of the rule
9 So for purposes of clarification, including my 9 package and attempt to adopt the entire rule package today.
10 own, I want to know how we can move forward with that {10 If we decided Appendix H should be a part of the
11 discussion. I am not prepared to say -- you know, I like 11 rulemaking, I think Miss Hutchinson's comment that she
12 the predictability. I don't like the idea of lots more 12 thinks we need a little more time should be taken into
13 contested cases. 13 consideration, and at that point a member of the Council
14 MS. HUTCHINSON: Here's what I think -~ 14 could move to postpone consideration to a later date. And
15 MS. FLITNER: Yes. 15 that would keep us, in my mind, very straight procedurally.
16 MR. CORRA: Mr. Chairman, may 1 be 16 Put the motion - put the whole rule package on'the table
17 allowed to -- 17 to start with, deal with the question of Appendix H. Once
18 CHAIRMAN GORDON: I'm going to makea |18 we've dealt with that, whether it's a rule or policy, then
19 recommendation. It's going to be called a consideration as { 15 we can decide whether we want to postpone action on the
20 arule, does that help clarify this? So comments in our 20 entire package to a later date or move forward at this
21 discussion at this point -- 21 time. [ think that would be the cleanest way to deal with
22 MR. MORRIS: No, there's a motion out 22 it
23 there. Let's vote onit. 23 MS. HUTCHINSON: I don't like that. I like
24 CHAIRMAN GORDON: Allright. Go ahead. |24 John's way to do it, but whatever the Council wantsto do. |
CHAIRMAN GORDON: I'm struggling with this, |;

25

MS. HUTCHINSON: QOkay. John Corra would

25
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1 because there are so many wise people on this Council, but | 1 also speak in favor of the motion for the same reasons. I
2 I'm going to rule the motion out of order. 2 think that -- I wish that it was ready to go to rule, but
3 MS. HUTCHINSON: Wise guys? 3 at this point in time, I understand why some of the
4 CHAIRMAN GORDON: Wise people. 4 language is as it is, because it was policy. I do think
5 So I'm going to rule the motion out of order. I 5 that -- I think everybody has stated very clearly that what
6 would entertain a substitute. 6 they would like is certainty, and I think there are some
7 MR. MOORE: Mr. Chairman, I move that we 7 elements in the ag use section here that make a lot of
8 adopt Chapter | Surface Water Standards, Docket Number | 8 uncertainty, especially for those people who are current
9 06-3819, as proposed in the December 2005 EQC draft from| 9 permit holders. That needs to definitely be clarified.
10 the Department of Environmental Quality. 10 CHAIRMAN GORDON: Sara, I have you
11 CHAIRMAN GORDON: Is there a second? 11 recognized.
12 MR. BRADY: I'll second it. 12 MS. FLITNER: It's the only time you
13 CHAIRMAN GORDON: It's been seconded. 13 recognized me when I didn't actually raise my hand, but 1
14 Is there discussion? 14 can think of something.
15 MR. MOORE: Mr. Chairman, I would yield to 15 I'm not prepared to -- I don't know what I'm
16 Mr. Morris to make a motion about Appendix H. 16 going to do yet. I have heard a desire for certainty and I
17 MS. HUTCHINSON: Well, don't -- okay. Now |17 don't think a policy provides certainty. Ido think that
18 I'm confused. We don't have to because John's motion was | 18 this policy has substance that does provide clarity, which
19 to make it part of the rule, which you just did. 19 was lacking before. So, you know, I'm just struggling with{:
20 MR. MOORE: Now he can make it amotionto |20 how we're putting off a decision sort of with this -- I
21 make it policy or keep it as a rule. 21 mean, I don't-- I'm grappling with that. If this doesn't
22 MS. HUTCHINSON: Do we want that -- 22 work because of the additional clarity, then where are we
23 THE REPORTER: One at a time, please. 23 as opposed -- are we going to have this conversation again |
24 MR. MOORE: If someone wanted to rule -- 24 ayear from now?
25 T'll take care of it. 25 CHAIRMAN GORDON: John Morris.
Page 11 Page 13
1 MS. HUTCHINSON: Go ahead. 1 MR. MORRIS: Go ahead, Jon Brady.
2 CHAIRMAN GORDON: Hold on, what I'm going| 2 CHAIRMAN GORDON: Brady.
3 to do is start recognizing people one at time. 3 MR. BRADY: I want certainty and I would
4 I've got Rick, I've got Wendy, then I've got 4 vote against having Appendix H go as a policy.~ And by
5 Sara. ‘ 5 focusing upon this rule package as it has come to us,
6 MR. MOORE: Mr. Chairman, I move we remove | 6 proceed posthaste and come back 10 -- 10 to 30 days, and |:
7 Appendix H from the rule package and leave it as a policy. | 7 not later than that, with the revised and clarified rules .
8 MS. HUTCHINSON: I'll second that. 8 before the Council.
9 CHAIRMAN GORDON: It's been seconded. 9 CHAIRMAN GORDON: So you're speaking
10 MS. HUTCHINSON: So now we're votingon-- |10 against?
11 if'you vote yes, you're making it a policy. If you vote 11 MR. BRADY: I'm against.
12 no, you're making it a rule. 12 CHAIRMAN GORDON: Okay. Thank you.
13 CHAIRMAN GORDON: We're now at a point of | 13 Did you want to, Dennis?
14 discussion about whether it's a policy. 14 MR. BOAL: I've been -- you know, this has
15 MR. MOORE: Thank you. Mr. Chairman, 15 been an interesting one for us, because -- and you've heard
16 speaking in favor of my motion, I would say that I respect 16 me say it a couple of times -~ it's a policy that everybody
17 Mr. Corra's recommendation that we leave it as a policy for |17 hates, but nobody wants to ~- nobody wants to do the work
18 now. And if we leave it as a policy, I would expect 18 to make it arule. And so what I would like to do,
19 Mr. Corra to look seriously at problems that have been 19 Mr. Chairman, is I want to make it a rule, but I recognize
20 identified, including the uncertainty that a policy 20 that it needs some work.
21 provides, and decide whether to bring it back to us in a 21 The criticisms about not having appropriate
22 revised form of a rule at a future date. 22 definitions are correct; the observations that it actually
23 CHAIRMAN GORDON: Thank you. 23 refers to itself as a policy is correct; some of the other
24 Wendy, I have you recognized. 24 language that it uses, you know, really isn't appropriate
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1 today. ButI believe it's better for everyone if we have a 1 asarule. That's how I would have liked to have
2 rule that is based on good science, which gives everybody aj 2 proceeded. And so I think that means I vote against this
3 chance to talk about it in open forum and debate it, and 3 motion.
4 the problem with the policy is those things don't happen. 4 CHAIRMAN GORDON: Okay. John. E
5 They happen within the confines of DEQ and within the 5 MR. MORRIS: Well, I concur with Mr. Boal. ‘
6 offices of maybe the license holder, the permittee, and 6 I definitely think it should be a rule. I think everyone i
7 other affected landowners find out about it after it's too 7 should know where they stand. A rule can be changed, too. ¢
8 late. 8 Policies can be changed much, much easier. It can be
9 So I -- and then we get the litigation, and, you 9 changed at a whim or political pressure or whatever, buta |

10 know, litigation is fun for lawyers. We love it. Butl 10 rule, when a rule is changed, everyone knows about it. You [;

11 think most people would say that that's not an efficient 11 have to have a hearing, so everyone will know about a rule. [

12 way for society to deal with problems, particularly 12 It was stated earlier a policy can change, no one ’

13 problems that can be prevented beforehand with a rule. So { 13 will know about it until it affects them. So I think

14 ] would like a rule. 14 it's - I think this is one of the reasons that we're here

15 And, you know, one of the things Miss Fox saidat |15 today is because of some policies. So I would like to see

16 the end kind of rang a bell with me, is I don't need -- I 16 this a rule.

17 don't think we need to deal with the livestock watering 17 And that doesn't mean the rule can't be changed.

18 part of the policy at this point in time. We're going to 18 They canbe. That's the only way it will ever get to this

19 do this study, which looks at the appropriate -- which 19 Council if it is a rule. Ifit's policies, we'll probably

20 looks at the appropriate levels of those kinds of 20 never know about it. So I think for everyone's protection

21 constituents for livestock. And so, you know, so when 21 and for the state, good of the state, this should be put

22 somebody says to me don't make that a rule yet because 22 mto arule. So I oppose the motion.

23 those things may change, that makes sense to me. So what | 23 CHAIRMAN GORDON: Wendy.

24 T've been toying with is some sort of motion which remands} 24 MS. HUTCHINSON: I'd just like to ask some

25 this to DEQ, with input from the advisory board, to take 25 clarifying things about Dennis's proposal procedurally. So

Page 15 Page 17

1 that part of this proposed policy which deals with 1 let's pretend for a second everybody wants to do what
2 protection of irrigation and agricultural lands and put it 2 Dennis just said, and I'm just wondering how that would :
3 inarule form, ask that they look at the comments we 3 work through. So would that mean we have to vote no on the:
4  receive from a lot of folks as to what appropriate 4 motion -- let me go forward for a second, Rick, and you
5 definitions should be and add those to the policy and put | 5 help me. We would then be voting no on the motion, which |
6 itin rule form. 6 means we want to keep it a rule, but then that Dennis would s
7 And then it would be good to have another hearing | 7 have to propose another motion to remand this part of the
8 and it would be nice to actually hear testimony aboutthe | 8 rule to DEQ?
9 science supporting the default rate for SAR and you know,| 9 Go ahead, Rick, if you --

10 the formulation of the EC value. That would -- that would| 10 MR. MOORE: Mr. Chairman.

11 be -- that would be helpful for me. 11 CHAIRMAN GORDON: Yes.

12 I just think, as hard as it is for us -- and I 12 MR. MOORE: Miss Hutchinson, that's exactly

13 know this is as much fun for you guys as it is forme --1 |13 correct. Let me state one thing, maybe out there in the

14 just think we need to go forward through the hard work of | 14 open and clear. I made my motion because I want specific

15 hammering out a rule, and if there are some parts of it 15 guidance from this Council on whether it's a policy ora

16 that are just too amorphous -- that's become a word -- for |16 rule. With that question settled, if my motion fails, then :

17 us to deal with, then let's take them out, but at least we 17 1would request that Mr. Boal make his motion to remove i

18 ought to nail down in a rule the default, the default SAR | 18 Section H from the rule package today and remand it back to

19 cap and how we're going to develop the default EC value. | 19 DEQ for rulemaking for the expectation it comes back to us

20 At the very least we ought to do that. That's my feeling. {20 ata time certain.

21 And the science is out there, which I -- sounds 21 MS. HUTCHINSON: Okay.

22 to me like would enable us to do that. So that would have | 22 MR. MOORE: That's my intended approach if

23 been my preferred approach is to remand it to DEQ, to put{ 23 my motion fails. ;

24 the policy in a -- in a rule form, to address the 24 MS. HUTCHINSON: I just wanted to make sure |
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1 MR. MOORE: Key thing is I want it clear on 1 what I used to hear about policies being altogether too
2 record that this Council makes it clear to DEQ and all the 2 flexible and nobody having any idea what they meant now
3 parties whether we're looking at this being a rule or a 3 seems to be a benefit, but that's just for irony, I guess.
4  policy. 4 I do think it makes sense to have a rule, but
5 MS. HUTCHINSON: I'm going to make one more 5 this is not -- this is not -- to quote my good friend
6 argument in favor of the motion. And thatis I do think 6 Keith, not this rule -- or Mr. Isaac (sic), I guess. Sol
7 that there are issues that come up as you go along with 7 will vote -- I will vote yes.
8 working with a new policy, or whatever it is, that it's 8 MS. HUTCHINSON: All right.
9 useful to have it in policy for a certain amount of time, 9 CHAIRMAN GORDON: Okay. Now, I will
10 one year perhaps, perhaps two, that the DEQ and the 10 entertain any other motions. I would particularly
11 regulated community can work through and say now that we're | 11 entertain a motion that had something to do with the
12 really actually using it, this is not working or this is 12 default values.
13 working, and in a policy they can make those changes and 13 MS. HUTCHINSON: I would like Mr. Boal to
14 then ultimately bring us a better rule. 14 make a motion.
15 So in my mind I would prefer that it stay a 15 MR. BOAL: Your Honor, if I may. Iwould
16 policy so that those sort of kinks can get worked out. So 16 move that Appendix H to Section 20 be remanded to DEQ and |;
17 that being said, have at it. 17 that they be requested to place this rule -- or this policy
18 CHAIRMAN GORDON: Are there any further 18 in rule form and that at a minimum the rule deal with the
19 comments from the Council? Would you like to proceed to 19 protection of irrigation uses, and at a minimum the rule
20 vote on the amendment? 20 sets forth some sort of default standard with regard to SAR [
21 MR. MOORE: Go for it. 21 and EC. There are a number of other things in the rule ;
22 CHAIRMAN GORDON: My count showed I'll have| 22 that I think recommend themselves and should be seriously |
23 to probably vote on this, so I'm just going to go with a 23 considered, but at a minimum, that's what [ would request
24 roll call. And I'm going to start with - 24 the revised rule deal with. And then I would ask that --
25 MR. MOORE: Refresh our memory on the yes 25 CHAIRMAN GORDON: You got --
Page 19 Page 21}
1 vote is to make Appendix H a policy and a no vote is to 1 MR. BOAL: -- the proposed rule be shared
2 keep itarule? 2 with the advisory board -- g
3 CHAIRMAN GORDON: That is correct. 3 CHAIRMAN GORDON: Use the microphone. |’
4 MR. MOORE: Thank you. 4 MR. BOAL: -- be shared with the advisory
5 CHAIRMAN GORDON: So I'm going to start 5 board and we receive their input.
6 from the inside out. I'm going to start with Mr. Moore. 6 And, Your Honor, I was thinking of asking that we [
7 MR. MOORE: Yes. 7 set some sort of time line to get at least a status report -
8 CHAIRMAN GORDON: Yes. 8 on the progress on this so that we don't lose track of it.
9 Mr. Brady. 9 And so I would ask that we get a status report within 90 {/
10 MR. BRADY: No. 10 days. i
11 CHAIRMAN GORDON: Mr. Brady no. 11 MS. FLITNER: We need a second, correct?
12 Ms. Flitner. 12 CHAIRMAN GORDON: Yes, I do. :
13 MS. FLITNER: No. 13 MS. FLITNER: I will second that motion and
14 CHAIRMAN GORDON: Ms. Hutchinson. 14 Iwill speak my piece now.
15 MS. HUTCHINSON: Yes. 15 I am in favor of the motion for -- I think it --
16 CHAIRMAN GORDON: Mr. Boal. 16 it grabs what we want to make clear clear. I was
17 MR. BOAL: Iwill vote no. 17 conferring with Dennis to see if a longer time period --
18 CHAIRMAN GORDON: Mr. Morris. 18 you know, at first it was suggested 10 to 30 days or
19 MR. MORRIS: I vote nc on the motion. 19 something. Iam interested in what Wendy said and agree
20 CHAIRMAN GORDON: Okay. Motion fails, |20 with trying to bring some flexibility into this so that we
21 MS. HUTCHINSON: Well, you vote anyway. {21 can see what's working and have the benefit of that. It's |
22 MR. MOORE: He doesn't have to. 22 here we go again with splitting up the baby, but, you know,
23 CHAIRMAN GORDON: For this - I am torn by} 23 there are -- we heard a lot of testimony in agreement about |.
24 this. This-- you know, everyone's comments are quite 24  where people wanted certainty. That's what we heard.

25 correct. This is not ready for rule form. I'm amused that |25
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go 120. I just don't want it -- I just don't want it to

1 flexibility when it can result in better decisions by the 1 getlost. And the status report would be for the purpose
2 Department that consider the input as people learn more, so | 2 of telling us where it's at and why it's not moving or why
3 I think that should be obvious, but I wanted you to know 3 itis moving and so if it would help, we could kick the
4 why I just did what I did. 4 status report for another 30 or 60 days, as far as I'm
5 MR. WAGNER: Mr. Chairman, can we speak 5 concerned.
6 just-- 6 But I -- we don't need to spend another two years
7 MR. MORRIS: No, I think we better finish. 7 onthis. Let's -- and the other thing about it -- you i
8 CHAIRMAN GORDON: 1 think we better finish. | 8 know, how do you eat an elephant? Well, one bite ata |
9 MS. HUTCHINSON: So you seconded the motion| 9 time. And it strikes me let's take the livestock watering
10 and we're discussing it now? 10 out of this issue, let's take the wildlife issue out of it
11 MR. FLITNER: Yeah. AndI already 11 right at this point and let's deal with protection of
12 discussed mine. 12 irrigation lands and let's deal with the default.
13 CHAIRMAN GORDON: Okay. 13 And if we can deal with other things at the same
14 MS. HUTCHINSON: I think the only thing I 14 tume, so much the better. So we ought to be able to come
15 wanted to comment on is the time frame, and I guess I'think | 15 back with a tight, focused regulation and one that is .
16 it would be best if we didn't get a status report until 16 supported by good science.
17 after the next advisory board meeting, which I imagine 17 MS. HUTCHINSON: Mr. Gordon.
18 isn't going to be for another 90 days, so I don't know how 18 CHAIRMAN GORDON: Yes.
19 you guys - 19 Dennis, [ want a point of clarification. Are we
20 MS. LORENZON: They meet four times a year. | 20 maintaining jurisdiction on this as we remand it?
21 MS. HUTCHINSON: Right. They just metlast |21 MR. BOAL: Yeah.
22 week, so that would be, you know, if they're meeting 22 CHAIRMAN GORDON: Okay. Thank you. b
23 quarterly. 23 MS. HUTCHINSON: I guess just to -- I would};
24 May I ask -- may I ask John Wagner when he 24 like the 90 days changed to 120 after we do that
25 imagines the next advisory board meeting's going to be? 25 procedurally, but -- :
Page 23 Page 25
1 CHAIRMAN GORDON: Go ahead. 1 MS. FLITNER: Friendly amendment.
2 MS. HUTCHINSON: John. 2 MS. HUTCHINSON: Friendly amendment there? ‘.
3 MR. WAGNER: Mr. Chairman, Miss Hutchinson,| 3 MS. FLITNER: Friendly amendment. 2
4 that's what -- 1 did want to speak to that issue. The 4 MS. HUTCHINSON: Okay. AndIwouldalso--
5 conversation I was hearing gave me some concern as far as 5 when we kick it back, this issue on historic discharges
6 the time frames go. 6 needs to be buttoned up tight, too.
7 We would have to first of all go through all the 7 MR. BOAL: Correct. Iagree.
8 comments that have been received so far, glean out of those | 8 MS. HUTCHINSON: I want to make sure that's
9 what changes need to be made to the -- to the document, go 9 addressed.
10 to the advisory board, public notice the advisory board, 10 CHAIRMAN GORDON: So that's the friendly
11 get the decision of the advisory board, consider all the 11 amendment that's accepted by Boal? ;
12 comments that were made to the advisory board, put together| 12 MR. BOAL: Itis, Your Honor. i
13 the rule, come back to you. 13 CHAIRMAN GORDON: Okay.
14 The time frames that T heard like 90 days are not 14 MR. MOORE: Mr. Chairman.
15 realistic. It takes time to go through all those 15 CHAIRMAN GORDON: Yes, Mr. Moore.
16 processes. So -- 16 MR. MOORE: I'm not sure if I need to do
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